
Host Professor 
First Name

Host Professor Last 
Name

Province

Michael Dabrowski Alberta
Michael Dabrowski Alberta
Michael Dabrowski Alberta
Mohammad Ali Dewan Alberta
Junye Wang Alberta
Junye Wang Alberta
Mohammad Ali Dewan Alberta
Mohammad Ali Dewan Alberta
Mohammad Ali Dewan Alberta
Mohammad Ali Dewan Alberta
Qing Tan Alberta
Qing Tan Alberta
Qing Tan Alberta
Lawton Shaw Alberta
Lawton Shaw Alberta
Shauna Zenteno Alberta
Roland Treu Alberta
Roland Treu Alberta
Vivekanandan Kumar Alberta
Vivekanandan Kumar Alberta
Fuhua Lin Alberta
Maiga Chang Alberta
Maiga Chang Alberta
Maiga Chang Alberta
Maiga Chang Alberta
Maiga Chang Alberta
Maiga Chang Alberta
Maiga Chang Alberta
Maiga Chang Alberta
Maiga Chang Alberta
Maiga Chang Alberta
Maiga Chang Alberta
Sabine Graf Alberta
Dunwei Wen Alberta
Dunwei Wen Alberta
Frederique Pivot Alberta
Frederique Pivot Alberta
Sabine Graf Alberta
Sergey Butakov Alberta
Sergey Butakov Alberta
Shelley Lorimer Alberta
Shelley Lorimer Alberta
Shelley Lorimer Alberta
Shelley Lorimer Alberta
Shelley Lorimer Alberta



Samuel Mugo Alberta
Samuel Mugo Alberta
Samuel Mugo Alberta
Samuel Mugo Alberta
Samuel Mugo Alberta
Jeff Davis Alberta
Sean Hannan Alberta
Jeff Davis Alberta
Jeff Davis Alberta
Jeff Davis Alberta
Gustavo Carrero Alberta
Roxanne Harde Alberta
Roxanne Harde Alberta
Doris Audet Alberta
Elizabeth McGinitie Alberta
Elizabeth McGinitie Alberta
Anne McIntosh Alberta
Glen Hvenegaard Alberta
James Kariuki Alberta
Greg King Alberta
William Hackborn Alberta
Guillermo Hernandez Ramirez Alberta
Guillermo Hernandez Ramirez Alberta
Guillermo Hernandez Ramirez Alberta
Gregory Kish Alberta
Karim El-Basyouny Alberta
Hasan Uludag Alberta
S. Jeff Birchall Alberta
S. Jeff Birchall Alberta
S. Jeff Birchall Alberta
S. Jeff Birchall Alberta
S. Jeff Birchall Alberta
S. Jeff Birchall Alberta
S. Jeff Birchall Alberta
Al Meldrum Alberta
CHUN IL KIM Alberta
CHUN IL KIM Alberta
Jaymie Heilman Alberta
Greg Goss Alberta
Greg Goss Alberta
Rafiq Ahmad Alberta
Rafiq Ahmad Alberta
Rafiq Ahmad Alberta
Rafiq Ahmad Alberta
Rafiq Ahmad Alberta
HAO WANG Alberta
HAO WANG Alberta
Karthik Shankar Alberta
Mohtada Sadrzadeh Alberta
Carsten Krauss Alberta



Paul Myers Alberta
Vladimir Michaelis Alberta
Vladimir Michaelis Alberta
Vladimir Michaelis Alberta
Christopher Cairo Alberta
Christopher Cairo Alberta
Christopher Cairo Alberta
Sarah Styler Alberta
Michael Serpe Alberta
Maria Cutumisu Alberta
Maria Cutumisu Alberta
Yan Yuan Alberta
Ahmed Qureshi Alberta
Ahmed Qureshi Alberta
Ahmed Qureshi Alberta
Ahmed Qureshi Alberta
Ahmed Qureshi Alberta
Frank Marsiglio Alberta
Andre McDonald Alberta
Hossein Rouhani Alberta
Hossein Rouhani Alberta
Ismail Ismail Alberta
Karen Pollock Alberta
Stephanie Yanow Alberta
Juliana Leung Alberta
ROOPESH SYAMALADEVI Alberta
ROOPESH SYAMALADEVI Alberta
Kelvin Jones Alberta
Alex Brown Alberta
Alex Brown Alberta
David Bressler Alberta
David Bressler Alberta
David Bressler Alberta
Karim Damji Alberta
Ahmed Qureshi Alberta
Ahmed Qureshi Alberta
Ahmed Qureshi Alberta
Ahmed Qureshi Alberta
Rodrigo Fernandez Alberta
Michael Hawkes Alberta
Holger Wille Alberta
Gina Rayat Alberta
Denilson Barbosa Alberta
Xihua Wang Alberta
Peichun Amy Tsai Alberta
Peichun Amy Tsai Alberta
Peichun Amy Tsai Alberta
Neda Nazemifard Alberta
Hoon Sunwoo Alberta
Hoon Sunwoo Alberta



J. Nelson Amaral Alberta
Patricio Mendez Alberta
Patricio Mendez Alberta
Patricio Mendez Alberta
Patricio Mendez Alberta
Patricio Mendez Alberta
Patricio Mendez Alberta
Hyun-Joong Chung Alberta
Charles Koch Alberta
Charles Koch Alberta
Benjamin V. Tucker Alberta
Benjamin V. Tucker Alberta
Silvia Pagliardini Alberta
chintha Tellambura Alberta
Amit Bhavsar Alberta
Anup Basu Alberta
Russell Greiner Alberta
Russell Greiner Alberta
Lawrence Le Alberta
Vinay Prasad Alberta
Bin Zheng Alberta
Bin Zheng Alberta
Ismail Ismail Alberta
Ismail Ismail Alberta
Lawrence Le Alberta
Lawrence Le Alberta
Erik Rosolowsky Alberta
Erik Rosolowsky Alberta
Douglas Ivey Alberta
Gregory Sivakoff Alberta
Neda Nazemifard Alberta
Kumar Punithakumar Alberta
Manisha Gupta Alberta
Jane Springett Alberta
Sandipan Pramanik Alberta
Yau Shu WONG Alberta
Natalia Ivanova Alberta
Mrinal Mandal Alberta
Sylvie Quideau Alberta
Alireza Bayat Alberta
Alireza Bayat Alberta
Vladimir Michaelis Alberta
Karen Goodman Alberta
Amit Bhavsar Alberta
Michael Overduin Alberta
Albert Vette Alberta
Albert Vette Alberta
Albert Vette Alberta
Amy Kim Alberta
Amy Kim Alberta



Michael Overduin Alberta
Patricia Dolez Alberta
Daniel Barreda Alberta
Sahar Pirooz Azad Alberta
Sahar Pirooz Azad Alberta
Elaine Leslie Alberta
Elaine Leslie Alberta
Ehab Elmallah Alberta
Lijun Deng Alberta
Martin Barczyk Alberta
Martin Barczyk Alberta
Kumar Punithakumar Alberta
Craig Heinke Alberta
Zukui Li Alberta
Guillermo Hernandez Ramirez Alberta
Lijun Deng Alberta
Alejandro Ramirez-Serrano Alberta
Uttandaraman Sundararaj Alberta
Barry Sanders Alberta
Jeffrey Boyd Alberta
Simon Park Alberta
Simon Park Alberta
Simon Park Alberta
Constance Finney Alberta
Alejandro Ramirez-Serrano Alberta
Markus Dann Alberta
MIchael Smith Alberta
MIchael Smith Alberta
Carrie Shemanko Alberta
Mohamed Faizal Abdul Careem Alberta
Peng Huang Alberta
Ruisheng Wang Alberta
Philip Egberts Alberta
Raymond J. Turner Alberta
Joern Davidsen Alberta
Lina kattan Alberta
Hendrik Kraay Alberta
Eduardo Cobo Alberta
Julio Mercader Alberta
Svetlana Yanushkevich Alberta
Svetlana Yanushkevich Alberta
Svetlana Yanushkevich Alberta
Svetlana Yanushkevich Alberta
Peter Kusalik Alberta
Peter Kusalik Alberta
Hua Song Alberta
Hua Song Alberta
Hua Song Alberta
Giuseppe Iaria Alberta
Giuseppe Iaria Alberta



Carol Huang Alberta
Peter Dunfield Alberta
Sarah Childs Alberta
Yuriy Zinchenko Alberta
Julie Drolet Alberta
Julie Drolet Alberta
Alex Whalley Alberta
Alex Whalley Alberta
James Wasmuth Alberta
Richard Dyck Alberta
Seonghwan Kim Alberta
Artem Korobenko Alberta
Philip Fong Alberta
Philip Fong Alberta
Philip Fong Alberta
Philip Fong Alberta
Milana Trifkovic Alberta
Philip Fong Alberta
Milana Trifkovic Alberta
Jana Vamosi Alberta
Zelma Kiss Alberta
Brent Hagel Alberta
Laleh Behjat Alberta
Shan Liao Alberta
Xin Wang Alberta
Marie Fraser Alberta
Philip Fong Alberta
Philip Fong Alberta
Hadi Hemmati Alberta
Hadi Hemmati Alberta
Hadi Hemmati Alberta
Steven Vamosi Alberta
Philip Fong Alberta
Philip Fong Alberta
Alexander Lvovsky Alberta
Xi-Long Zheng Alberta
Behrouz Far Alberta
Justin MacCallum Alberta
Justin MacCallum Alberta
Justin MacCallum Alberta
Juergen Gailer Alberta
Farideh Jalilehvand Alberta
Kunal Karan Alberta
Yujun Shi Alberta
Yujun Shi Alberta
Yujun Shi Alberta
Theresa Burg Alberta
Yllias Chali Alberta
Oluwagbohunmi Awosoga Alberta
Roy Golsteyn Alberta



Wendy Osborn Alberta
Andrew Iwaniuk Alberta
Andrew Iwaniuk Alberta
Hans-Joachim Wieden Alberta
Trushar Patel Alberta
Locke Spencer Alberta
Claudia Gonzalez Alberta
Daya Gaur Alberta
Gregory Pyle Alberta
Gregory Pyle Alberta
Arundhati Dasgupta Alberta
Arundhati Dasgupta Alberta
Arundhati Dasgupta Alberta
Gregory Pyle Alberta
Athanasios Zovoilis Alberta
Athanasios Zovoilis Alberta
Athanasios Zovoilis Alberta
Maria Lantin British Columbia
keivan ahmadi British Columbia
Jeffrey Warren British Columbia
Michael Adachi British Columbia
Cedric Chauve British Columbia
Oliver Schulte British Columbia
Oliver Schulte British Columbia
David Sivak British Columbia
David Sivak British Columbia
Karteek Popuri British Columbia
Karteek Popuri British Columbia
Ash Parameswaran British Columbia
Ash Parameswaran British Columbia
Cedric Chauve British Columbia
Byron Gates British Columbia
Inigo Novales Flamarique British Columbia
Inigo Novales Flamarique British Columbia
Inigo Novales Flamarique British Columbia
Tim Storr British Columbia
Ghassan Hamarneh British Columbia
Ghassan Hamarneh British Columbia
Ghassan Hamarneh British Columbia
Ghassan Hamarneh British Columbia
Barbara Frisken British Columbia
Henny Yeung British Columbia
Jiguo Cao British Columbia
Kamal Gupta British Columbia
Kamal Gupta British Columbia
Teresa Cheung British Columbia
Teresa Cheung British Columbia
Teresa Cheung British Columbia
Mirza Faisal Beg British Columbia
Mirza Faisal Beg British Columbia



Mirza Faisal Beg British Columbia
Carl Lowenberger British Columbia
Marinko Sarunic British Columbia
Erika Plettner British Columbia
Erika Plettner British Columbia
Erika Plettner British Columbia
Erika Plettner British Columbia
Erika Plettner British Columbia
David Clarke British Columbia
James Wakeling British Columbia
Jim Mattsson British Columbia
Jim Mattsson British Columbia
Daniel Leznoff British Columbia
Grace Iarocci British Columbia
Esther Verheyen British Columbia
Jeffrey McGuirk British Columbia
John Bechhoefer British Columbia
Glenn Chapman British Columbia
Glenn Chapman British Columbia
Ben Adcock British Columbia
Bonnie Gray British Columbia
Bonnie Gray British Columbia
Bonnie Gray British Columbia
Bonnie Gray British Columbia
Fiona Brinkman British Columbia
Ralph Pantophlet British Columbia
Ralph Pantophlet British Columbia
Ben Adcock British Columbia
Mirza Faisal Beg British Columbia
Christopher Beh British Columbia
Ivan Bajic British Columbia
Kirsten Zickfeld British Columbia
Charles Walsby British Columbia
Leonid Chindelevitch British Columbia
Nick Sumner British Columbia
Robert Hogg British Columbia
Carman Neustaedter British Columbia
Philippe Pasquier British Columbia
Brian Fisher British Columbia
Brian Fisher British Columbia
Robert Woodbury British Columbia
Carolyn Sparrey British Columbia
Ron Wakkary British Columbia
Ron Wakkary British Columbia
Wolfgang Stuerzlinger British Columbia
Wolfgang Stuerzlinger British Columbia
Bernhard Riecke British Columbia
Krishna Vijayaraghavan British Columbia
Bernhard Riecke British Columbia
Bernhard Riecke British Columbia



William Odom British Columbia
William Odom British Columbia
William Odom British Columbia
Halil Erhan British Columbia
Bernhard Riecke British Columbia
Halil Erhan British Columbia
Yana Nec British Columbia
Yana Nec British Columbia
Yana Nec British Columbia
Yana Nec British Columbia
Yana Nec British Columbia
Yana Nec British Columbia
Margaret Hall British Columbia
Edward Howe British Columbia
Mark Rakobowchuk British Columbia
Mohamed Tawhid British Columbia
Mohamed Tawhid British Columbia
Mohamed Tawhid British Columbia
Doug Trick British Columbia
Anita Cote British Columbia
Craig Montgomery British Columbia
Bruce Guenther British Columbia
Julia Mills British Columbia
Howard Andersen British Columbia
Sam Pimentel British Columbia
Sam Pimentel British Columbia
Howard Andersen British Columbia
Howard Andersen British Columbia
Howard Andersen British Columbia
Eve Stringham British Columbia
Anita Cote British Columbia
Paul Brown British Columbia
Anita Cote British Columbia
Herbert H. Tsang British Columbia
Herbert H. Tsang British Columbia
Herbert H. Tsang British Columbia
Shane Durbach British Columbia
Mina Hoorfar British Columbia
Mina Hoorfar British Columbia
Mina Hoorfar British Columbia
Mina Hoorfar British Columbia
Mina Hoorfar British Columbia
Shawn Wang British Columbia
Zheng Liu British Columbia
Homayoun Najjaran British Columbia
Homayoun Najjaran British Columbia
Glen Foster British Columbia
Heinz Bauschke British Columbia
Homayoun Najjaran British Columbia
Liwei Wang British Columbia



Sumi Siddiqua British Columbia
Chen Feng British Columbia
Yves Lucet British Columbia
Jeffrey Andrews British Columbia
Jeffrey Andrews British Columbia
Jeffrey Andrews British Columbia
Ramon Lawrence British Columbia
Gino DiLabio British Columbia
Paul van Donkelaar British Columbia
Paul van Donkelaar British Columbia
Shahria Alam British Columbia
Isaac Li British Columbia
Isaac Li British Columbia
Keekyoung Kim British Columbia
Keekyoung Kim British Columbia
Keekyoung Kim British Columbia
Isaac Li British Columbia
Jason Loeppky British Columbia
Willard Braun British Columbia
Wayne Broughton British Columbia
Guy Tanentzapf British Columbia
Calvin Yip British Columbia
Mario Brondani British Columbia
Elizabeth Croft British Columbia
Mario Brondani British Columbia
Todd Woodward British Columbia
Ryozo Nagamune British Columbia
Ryozo Nagamune British Columbia
Tony T.Y. Yang British Columbia
Tony T.Y. Yang British Columbia
Tony T.Y. Yang British Columbia
Wenying Liu British Columbia
Wenying Liu British Columbia
Robinder (Rob) Bedi British Columbia
Robinder (Rob) Bedi British Columbia
John Madden British Columbia
Xiaonan Lu British Columbia
Xiaonan Lu British Columbia
Martin Ordonez British Columbia
Martin Ordonez British Columbia
Shyh-Dar Li British Columbia
Shyh-Dar Li British Columbia
Valery Milner British Columbia
Dr. John S. RICHARDSON British Columbia
Dr. John S. RICHARDSON British Columbia
Yichuan Ding British Columbia
Sudip Shekhar British Columbia
Dr. John S. RICHARDSON British Columbia
Ivan Beschastnikh British Columbia
Ivan Beschastnikh British Columbia



Ivan Beschastnikh British Columbia
Ivan Beschastnikh British Columbia
Dan Weary British Columbia
Andrea Bundon British Columbia
Laura Hurd Clarke British Columbia
Laura Hurd Clarke British Columbia
Shannon Kolind British Columbia
Loretta Li British Columbia
Xin Li British Columbia
Loretta Li British Columbia
Karthik Pattabiraman British Columbia
Suzana K. Straus British Columbia
David Granville British Columbia
Yuelin Zhang British Columbia
Yuelin Zhang British Columbia
Clare Beasley British Columbia
Mauricio Ponga British Columbia
Julia Rubin British Columbia
Julia Rubin British Columbia
Julia Rubin British Columbia
Roger Tam British Columbia
Jack Saddler British Columbia
Timothy Kieffer British Columbia
Timothy Kieffer British Columbia
M. V. Ramana British Columbia
M. V. Ramana British Columbia
Xuesen Dong British Columbia
Xuesen Dong British Columbia
Dana Grecov British Columbia
Dana Grecov British Columbia
Dana Grecov British Columbia
Dana Grecov British Columbia
Dana Grecov British Columbia
Mattia Bacca British Columbia
Mattia Bacca British Columbia
Carolyn Brown British Columbia
Mattia Bacca British Columbia
Alexander Rauscher British Columbia
William Evans British Columbia
Pierre Kennepohl British Columbia
Pierre Kennepohl British Columbia
Bern Klein British Columbia
Frank Lam British Columbia
Frank Lam British Columbia
Laurel Schafer British Columbia
Laurel Schafer British Columbia
Parisa Mehrkhodavandi British Columbia
Weihong Song British Columbia
Russ Algar British Columbia
Kurt Haas British Columbia



Kurt Haas British Columbia
Ipek Oruc British Columbia
Takamasa Momose British Columbia
Guangrui Xia British Columbia
Guangrui Xia British Columbia
Ronaldo Cerri British Columbia
Ronaldo Cerri British Columbia
James Little British Columbia
Jasmin Jelovica British Columbia
Moura Quayle British Columbia
John Frostad British Columbia
Bryan Gick British Columbia
John Frostad British Columbia
Matei Ripeanu British Columbia
Matei Ripeanu British Columbia
Matei Ripeanu British Columbia
Matei Ripeanu British Columbia
Matei Ripeanu British Columbia
Jinhua Chen British Columbia
Mauricio Ponga British Columbia
Mauricio Ponga British Columbia
Mauricio Ponga British Columbia
Scott Tebbutt British Columbia
Scott Tebbutt British Columbia
Scott Tebbutt British Columbia
Sean Smukler British Columbia
Michael Wolf British Columbia
Julia Rubin British Columbia
Heather Trajano British Columbia
Alexander Rauscher British Columbia
Alexander Rauscher British Columbia
Heather Trajano British Columbia
Hongbin Li British Columbia
Mike Van der Loos British Columbia
Mike Van der Loos British Columbia
Mike Van der Loos British Columbia
Jasmin Jelovica British Columbia
Jasmin Jelovica British Columbia
Patrick Kirchen British Columbia
Denise Daley British Columbia
Kirk Madison British Columbia
Kirk Madison British Columbia
Catherine Ann Cameron British Columbia
David Poole British Columbia
David Poole British Columbia
Dan Bizzotto British Columbia
Dan Bizzotto British Columbia
Nadja Kunz British Columbia
Nadja Kunz British Columbia
Jasmin Jelovica British Columbia



Lee Groat British Columbia
François Jean British Columbia
François Jean British Columbia
David Poole British Columbia
David Poole British Columbia
François Jean British Columbia
Ben Mortenson British Columbia
Michael Krausz British Columbia
Michael Krausz British Columbia
Jinhua Chen British Columbia
Juli Carrillo British Columbia
Nadja Kunz British Columbia
Hsi-Yung Feng British Columbia
Christian Schuetz British Columbia
Christian Schuetz British Columbia
Kevin Leyton-Brown British Columbia
Kevin Leyton-Brown British Columbia
Shahriar Mirabbasi British Columbia
HOSSEIN KAZEMIAN British Columbia
HOSSEIN KAZEMIAN British Columbia
Thomas Tannert British Columbia
Thomas Tannert British Columbia
Thomas Tannert British Columbia
Liang Chen British Columbia
Liang Chen British Columbia
Liang Chen British Columbia
Shannon Freeman British Columbia
Shannon Freeman British Columbia
Che Elkin British Columbia
Brian Menounos British Columbia
Roger Wheate British Columbia
Brian Menounos British Columbia
Alex Aravind British Columbia
Pranesh Kumar British Columbia
Pranesh Kumar British Columbia
Liang Chen British Columbia
Liang Chen British Columbia
Martha MacLeod British Columbia
Martha MacLeod British Columbia
Martha MacLeod British Columbia
Stephanie Willerth British Columbia
Rishi Gupta British Columbia
Dennis Hore British Columbia
Dennis Hore British Columbia
Pascal Courty British Columbia
Martin Bunton British Columbia
Scott McIndoe British Columbia
Chris Upton British Columbia
Rana El-Sabaawi British Columbia
Rana El-Sabaawi British Columbia



Aaron Devor British Columbia
Lisa Reynolds British Columbia
Kui Wu British Columbia
Alexandre Brolo British Columbia
David Bristow British Columbia
Francis Juanes British Columbia
Raymond Siemens British Columbia
David Bristow British Columbia
David Bristow British Columbia
David Bristow British Columbia
Sara Ellison British Columbia
Nathan Lachowsky British Columbia
John Sakaluk British Columbia
John Sakaluk British Columbia
John Sakaluk British Columbia
Peter Driessen British Columbia
Peter Driessen British Columbia
Fraser Hof British Columbia
Lin Cai British Columbia
Lin Cai British Columbia
David Berg British Columbia
Rob Gillezeau British Columbia
Katherine Elvira British Columbia
Mohsen Akbari British Columbia
Mohsen Akbari British Columbia
Caetano Dorea British Columbia
Francis Juanes British Columbia
Slim IBRAHIM British Columbia
Katherine Elvira British Columbia
Katherine Elvira British Columbia
Xiaodai Dong British Columbia
C. Peter Constabel British Columbia
Lynne Marks British Columbia
Donna Feir British Columbia
Lisa Rosenberg British Columbia
Jianping Pan British Columbia
Jianping Pan British Columbia
Jianping Pan British Columbia
Jianping Pan British Columbia
Rustom Bhiladvala British Columbia
Ralph Evins British Columbia
Ralph Evins British Columbia
Jianping Pan British Columbia
Ralph Evins British Columbia
John Predyk British Columbia
Nicole Vaugeois British Columbia
Changmin Jiang Manitoba
Pingzhao Hu Manitoba
Pingzhao Hu Manitoba
H. Georg Schreckenbach Manitoba



H. Georg Schreckenbach Manitoba
H. Georg Schreckenbach Manitoba
H. Georg Schreckenbach Manitoba
H. Georg Schreckenbach Manitoba
H. Georg Schreckenbach Manitoba
Viktor Nemykin Manitoba
Viktor Nemykin Manitoba
Eftekhar Eftekharpour Manitoba
Eftekhar Eftekharpour Manitoba
Soheila Karimi Manitoba
Soheila Karimi Manitoba
Bob McLeod Manitoba
Bob McLeod Manitoba
Marcia Friesen Manitoba
Marcia Friesen Manitoba
Qiuyan Yuan Manitoba
Carson Leung Manitoba
Carson Leung Manitoba
Carson Leung Manitoba
Song Liu Manitoba
Yang Wang Manitoba
Yang Wang Manitoba
Ayush Kumar Manitoba
Geoffrey Tranmer Manitoba
Laura Funk Manitoba
Derek Oliver Manitoba
Natalie Riediger Manitoba
PARIMALA THULASIRAMAN Manitoba
Pooneh Maghoul Manitoba
Pooneh Maghoul Manitoba
Pooneh Maghoul Manitoba
Pooneh Maghoul Manitoba
Song Liu Manitoba
Saman Muthukumarana Manitoba
James Young Manitoba
Scott Ormiston Manitoba
Scott Ormiston Manitoba
Scott Ormiston Manitoba
Scott Ormiston Manitoba
Rodrigo França Manitoba
Yang Wang Manitoba
Karen Gunderson Manitoba
Ying Chen Manitoba
Ying Chen Manitoba
Karen Gunderson Manitoba
Shirley Thompson Manitoba
Shirley Thompson Manitoba
Shirley Thompson Manitoba
Thomas Klonisch Manitoba
Sabine Hombach-Klonisch Manitoba



Depeng Jiang Manitoba
TRUST BETA Manitoba
Jason Kindrachuk Manitoba
Qiuyan Yuan Manitoba
Usha Thiyam-Hollander Manitoba
Ngai-Man Ho Manitoba
Havva Koksel Ustundag Manitoba
Carlos Yepez Manitoba
Carlos Yepez Manitoba
Carlos Yepez Manitoba
Eric Bibeau Manitoba
Eric Bibeau Manitoba
Eric Bibeau Manitoba
David Herbert Manitoba
David Herbert Manitoba
David Herbert Manitoba
David Herbert Manitoba
David Herbert Manitoba
Yvonne Myal Manitoba
Carlos Yepez Manitoba
Carlos Yepez Manitoba
Mohamad Araji Manitoba
Mohamad Araji Manitoba
Silvia Cardona Manitoba
Andrea Bunt Manitoba
Harold Aukema Manitoba
Harold Aukema Manitoba
Olivier Tremblay-Savard Manitoba
Mark Tachie Manitoba
Denice Bay Manitoba
Ying Chen Manitoba
Ying Chen Manitoba
Beata Gorczyca Manitoba
Laura Funk Manitoba
Richard Milgrom Manitoba
Lori Wilkinson Manitoba
John Sinclair Manitoba
Mohamad Araji Manitoba
Arkady Major Manitoba
David Herbert Manitoba
Saeid Ghavami Manitoba
John Sorensen Manitoba
John Sorensen Manitoba
Yvonne Myal Manitoba
Johan van Lierop Manitoba
Johan van Lierop Manitoba
Johan van Lierop Manitoba
Afshin Raouf Manitoba
Miroslava Kavgic Manitoba
Joni Storie Manitoba



Joni Storie Manitoba
Sergio Camorlinga Manitoba
Sergio Camorlinga Manitoba
Jeffery Martin Manitoba
Paul Holloway Manitoba
Alexander Freund Manitoba
Alexander Freund Manitoba
Alexander Freund Manitoba
Alexander Freund Manitoba
Sara Good Manitoba
Sara Good Manitoba
Pauline Greenhill Manitoba
Andriy Zayarnyuk Manitoba
Christopher Henry Manitoba
Christopher Henry Manitoba
Melanie Martin Manitoba
Christopher Henry Manitoba
Christopher Henry Manitoba
Jan Stewart Manitoba
Jan Stewart Manitoba
Jan Stewart Manitoba
Jan Stewart Manitoba
Christopher Bidinosti Manitoba
Christopher Bidinosti Manitoba
Athar Ata Manitoba
Ryan Bullock Manitoba
Andrew Frey Manitoba
Christopher Bidinosti Manitoba
Christopher Storie Manitoba
Joshua Hollett Manitoba
Melanie Gregg Manitoba
Melanie Gregg Manitoba
Melanie Gregg Manitoba
Christopher Storie Manitoba
Thomas Pulinilkunnil New Brunswick
Thomas Pulinilkunnil New Brunswick
Thomas Pulinilkunnil New Brunswick
Susan Andrews New Brunswick
Morgan Poteet New Brunswick
Clive Baldwin New Brunswick
Clive Baldwin New Brunswick
Clive Baldwin New Brunswick
Martin Béland New Brunswick
Martin Béland New Brunswick
Martin Béland New Brunswick
Amel Kaouche New Brunswick
Luc Martin New Brunswick
Viktor Khalack New Brunswick
Yassine Bouslimani New Brunswick
Olivier Clarisse New Brunswick



Luc Boudreau New Brunswick
Christine Paulin New Brunswick
Yassine Bouslimani New Brunswick
J. R. Jocelyn Pare New Brunswick
J. R. Jocelyn Pare New Brunswick
François Vigneau New Brunswick
François Vigneau New Brunswick
François Vigneau New Brunswick
Nabil Belacel New Brunswick
Nabil Belacel New Brunswick
Nabil Belacel New Brunswick
Moulay Akhloufi New Brunswick
Moulay Akhloufi New Brunswick
Moulay Akhloufi New Brunswick
Moulay Akhloufi New Brunswick
Eric Hervet New Brunswick
Eric Hervet New Brunswick
Gabriel Cormier New Brunswick
Gabriel Cormier New Brunswick
Francis Didier Tatoutchoup New Brunswick
Nicolas Lecomte New Brunswick
Nicolas Lecomte New Brunswick
Marie-Andrée Giroux New Brunswick
Moulay Akhloufi New Brunswick
MOHSEN GHRIBI New Brunswick
MOHSEN GHRIBI New Brunswick
MOHSEN GHRIBI New Brunswick
MOHSEN GHRIBI New Brunswick
Nancy Black New Brunswick
Jamel GHOUILI New Brunswick
Jamel GHOUILI New Brunswick
Jamel GHOUILI New Brunswick
Jamel GHOUILI New Brunswick
Octave Keutiben New Brunswick
Elise Mayrand New Brunswick
Murshed Chowdhury New Brunswick
Dr. Muhammad Afzal New Brunswick
David MaGee New Brunswick
Elif DALKIR New Brunswick
Kripa Shankar Singh New Brunswick
Juan Carretero New Brunswick
Juan Carretero New Brunswick
Yonghao Ni New Brunswick
Laura Romero-Zeron New Brunswick
Chris McGibbon New Brunswick
Victoria Chester New Brunswick
Victoria Chester New Brunswick
Usha Kuruganti New Brunswick
Monica Wachowicz New Brunswick
Yuri Yevdokimov New Brunswick



Emmanuel Stefanakis New Brunswick
James Watmough New Brunswick
Erik Scheme New Brunswick
Erik Scheme New Brunswick
Scott Bateman New Brunswick
Jon Sensinger New Brunswick
Jon Sensinger New Brunswick
Scott Bateman New Brunswick
Howard Li New Brunswick
Howard Li New Brunswick
Paul Cook New Brunswick
Brent Petersen New Brunswick
Suprio Ray New Brunswick
Suprio Ray New Brunswick
Javier Santander Newfoundland and Labrador
Amy Hurford Newfoundland and Labrador
Javier Santander Newfoundland and Labrador
Kelly Hawboldt Newfoundland and Labrador
Kelly Hawboldt Newfoundland and Labrador
Lesley James Newfoundland and Labrador
Francesca Kerton Newfoundland and Labrador
Francesca Kerton Newfoundland and Labrador
Francesca Kerton Newfoundland and Labrador
Christopher Kozak Newfoundland and Labrador
Christopher Kozak Newfoundland and Labrador
Christopher Kozak Newfoundland and Labrador
Ashutosh Dhar Newfoundland and Labrador
Pedram Sadeghian Nova Scotia
Derek Reilly Nova Scotia
Claudio Slamovits Nova Scotia
Claudio Slamovits Nova Scotia
Craig McCormick Nova Scotia
Craig McCormick Nova Scotia
Craig McCormick Nova Scotia
Craig McCormick Nova Scotia
Pollen Yeung Nova Scotia
Tony Walker Nova Scotia
Tony Walker Nova Scotia
Graham Gagnon Nova Scotia
Graham Gagnon Nova Scotia
Graham Gagnon Nova Scotia
Uday Venkatadri Nova Scotia
Alison Thompson Nova Scotia
Christian Lehmann Nova Scotia
Yuri Montanholi Nova Scotia
Yuri Montanholi Nova Scotia
Yuri Montanholi Nova Scotia
Fernando Paulovich Nova Scotia
Fernando Paulovich Nova Scotia
Malcolm Heywood Nova Scotia



Claudio Slamovits Nova Scotia
Claudio Slamovits Nova Scotia
Claver Diallo Nova Scotia
Claver Diallo Nova Scotia
Patrick McGrath Nova Scotia
Yannick Marchand Nova Scotia
Yannick Marchand Nova Scotia
Yannick Marchand Nova Scotia
Uday Venkatadri Nova Scotia
John Frampton Nova Scotia
Uday Venkatadri Nova Scotia
Peter Selinger Nova Scotia
Barret Kurylyk Nova Scotia
Barret Kurylyk Nova Scotia
Craig Lake Nova Scotia
Theodore Kolokolnikov Nova Scotia
Barret Kurylyk Nova Scotia
Valerie Chappe Nova Scotia
Valerie Chappe Nova Scotia
Peter Selinger Nova Scotia
Song Lee Nova Scotia
Pedram Sadeghian Nova Scotia
Pedram Sadeghian Nova Scotia
Sophia Stone Nova Scotia
Aaron Kelly Nova Scotia
Andrew Makrigiannis Nova Scotia
Andrew Makrigiannis Nova Scotia
Andrew Makrigiannis Nova Scotia
Jan Haelssig Nova Scotia
Jan Haelssig Nova Scotia
Marilyn Macdonald Nova Scotia
Azadeh Kermanshahi-pour Nova Scotia
RITA ORJI Nova Scotia
James Forren Nova Scotia
James Forren Nova Scotia
Tamara Franklin Nova Scotia
Darren Abramson Nova Scotia
Michel Ladouceur Nova Scotia
Michel Ladouceur Nova Scotia
Michel Ladouceur Nova Scotia
Michel Ladouceur Nova Scotia
Bohdan Luhovyy Nova Scotia
Young Chang Nova Scotia
Young Chang Nova Scotia
Young Chang Nova Scotia
Jacob Levman Nova Scotia
Liette Vasseur Ontario
Eran Ukwatta Ontario
Anh Pham Ontario
Omair Shafiq Ontario



Omair Shafiq Ontario
Omair Shafiq Ontario
Mario Santana Quintero Ontario
Changcheng Huang Ontario
Winnie N. Ye Ontario
Winnie N. Ye Ontario
Eran Ukwatta Ontario
Alex Ellery Ontario
Jurek Sasiadek Ontario
Ramachandra Achar Ontario
Yvan Labiche Ontario
Yvan Labiche Ontario
Gabriel Wainer Ontario
Gabriel Wainer Ontario
Gabriel Wainer Ontario
Oliver van Kaick Ontario
William Walters Ontario
Johan Voordouw Ontario
Anil Varughese Ontario
Paul Johns Ontario
ANIL MAHESHWARI Ontario
Onita Basu Ontario
James Green Ontario
Jeffery Dawson Ontario
Audrey Girouard Ontario
Achim Hurrelmann Ontario
mohamed ibnkahla Ontario
mohamed ibnkahla Ontario
mohamed ibnkahla Ontario
Mario Santana Quintero Ontario
Robert Teather Ontario
Robert Teather Ontario
glenn mcrae Ontario
glenn mcrae Ontario
Winnie N. Ye Ontario
Winnie N. Ye Ontario
Ashraf Matrawy Ontario
Abhijit Sarkar Ontario
Abhijit Sarkar Ontario
Abhijit Sarkar Ontario
William Walters Ontario
David Mould Ontario
Alex Ellery Ontario
Alex Ellery Ontario
Jurek Sasiadek Ontario
David Mould Ontario
Tong Xu Ontario
Dominique Marshall Ontario
Jian Deng Ontario
Ayan Sadhu Ontario



Vijay Mago Ontario
Vijay Mago Ontario
Vijay Mago Ontario
Miriam Cohen Ontario
Miriam Cohen Ontario
Abraham Rudnick Ontario
Baoqiang Liao Ontario
Baoqiang Liao Ontario
Baoqiang Liao Ontario
Ayan Sadhu Ontario
Ayan Sadhu Ontario
Vicki Kristman Ontario
Alla Reznik Ontario
Adriaan Buijs Ontario
Alison Sills Ontario
Michael Thompson Ontario
Rafael Kleiman Ontario
Rafael Kleiman Ontario
Shahin Sirouspour Ontario
Emil Sekerinski Ontario
Prashant Mhaskar Ontario
Prashant Mhaskar Ontario
Adam Van Tuyl Ontario
Neslihan Dogan Ontario
Neslihan Dogan Ontario
Qiyin Fang Ontario
Zoe Li Ontario
Oleg Rubel Ontario
Dongmei Zhao Ontario
Dongmei Zhao Ontario
Peter Mascher Ontario
Peter Mascher Ontario
Netina Tan Ontario
Ayse Turak Ontario
Ayse Turak Ontario
Fei Chiang Ontario
Rong Zheng Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario



Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Ishwar Puri Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
Mo Elbestawi Ontario
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Mathieu Picard Québec
Luis Antonio De Santa-Eulalia Québec
Daniel Chamberland-Tremblay Québec
Luis Antonio De Santa-Eulalia Québec
Sèdjro Hountohotegbè Québec
Philippe Micheau Québec
said Elkoun Québec
Bessam Abdulrazak Québec
Bessam Abdulrazak Québec
Bessam Abdulrazak Québec
Bessam Abdulrazak Québec
Bessam Abdulrazak Québec
Bessam Abdulrazak Québec
Bessam Abdulrazak Québec
Bessam Abdulrazak Québec
Bessam Abdulrazak Québec
Bessam Abdulrazak Québec
Bessam Abdulrazak Québec
Bessam Abdulrazak Québec
Philippe Micheau Québec
Bessam Abdulrazak Québec



Daniel Chamberland-Tremblay Québec
Norm ONeill Québec
Norm ONeill Québec
Soumaya Cherkaoui Québec
Soumaya Cherkaoui Québec
Soumaya Cherkaoui Québec
Gelareh momen Québec
sergio rossi Québec
sergio rossi Québec
sergio rossi Québec
Issouf Fofana Québec
Gelareh momen Québec
Martin Otis Québec
Martin Otis Québec
Martin Otis Québec
Myriam Ertz Québec
Sanjay Dominik Jena Québec
Mohamed Bouguessa Québec
Carla Barroso da Costa Québec
Diane Leduc Québec
Diane Leduc Québec
Félix Chénier Québec
Félix Chénier Québec
Robert J Vallerand Québec
Robert J Vallerand Québec
Robert J Vallerand Québec
Marie-Jean Meurs Québec
Marie-Jean Meurs Québec
Marie-Jean Meurs Québec
Fatiha Sadat Québec
Bernard Duhaime Québec
Fatiha Sadat Québec
Consuelo Vasquez Québec
Bernard Duhaime Québec
Audrey Maheu Québec
Noureddine Barka Québec
Noureddine Barka Québec
Denis Boire Québec
Lyne Desrosiers Québec
François Labelle Québec
Hugo Germain Québec
Hugo Germain Québec
Jean-Christophe Cuillière Québec
Jean-Christophe Cuillière Québec
Jean-Christophe Cuillière Québec
Johannes Frasnelli Québec
Johannes Frasnelli Québec
Jacques Huot Québec
Gilbert Lebrun Québec
Viviane Gascon Québec



Viviane Gascon Québec
Gilbert Lebrun Québec
Adel Badri Québec
Adel Badri Québec
Adel Badri Québec
Eric Loranger Québec
Eric Loranger Québec
adam duong Québec
adam duong Québec
adam duong Québec
adam duong Québec
adam duong Québec
adam duong Québec
Bruno Chabot Québec
Gilbert Lebrun Québec
Andrea Bertolo Québec
Fathallah Nouboud Québec
Fathallah Nouboud Québec
Loic Boulon Québec
Vincent Francois Québec
Vincent Francois Québec
Vincent Francois Québec
Cyril Muehlethaler Québec
Kodjo Agbossou Québec
Isabel Desgagné-Penix Québec
Benoit Daoust Québec
Melissa THERIAULT Québec
Étienne St-Jean Québec
Étienne St-Jean Québec
Étienne St-Jean Québec
Étienne St-Jean Québec
Sousso Kelouwani Québec
Sousso Kelouwani Québec
Syliane Charles Québec
Syliane Charles Québec
Syliane Charles Québec
Syliane Charles Québec
Isabelle Blanchette Québec
Gilbert Lebrun Québec
Mathieu Piché Québec
Mathieu Piché Québec
Mathieu Piché Québec
Christophe Kinnard Québec
Christophe Kinnard Québec
Evelyne Touchette Québec
Jean-Francois Audy Québec
François Brouillette Québec
François Brouillette Québec
Syrina AL AIN Québec
Syrina AL AIN Québec



Benoit Lafleur Québec
Annie DesRochers Québec
Julie Bérubé Québec
Ahmed Lakhssassi Québec
Julie Bérubé Québec
Taha Ouarda Québec
Charles Calmettes Québec
Charles Calmettes Québec
Annie Castonguay Québec
Monique Lacroix Québec
Monique Lacroix Québec
Monique Lacroix Québec
Monique Lacroix Québec
Monique Lacroix Québec
Jonathan Perreault Québec
Jonathan Perreault Québec
Geraldine Delbes Québec
Isabelle Plante Québec
Philippe Constant Québec
François Routhier Québec
Charles Gauthier Québec
Charles Gauthier Québec
Charles Gauthier Québec
Charles Gauthier Québec
Frederic Veyrier Québec
Tiago Falk Québec
Federico Rosei Québec
Federico Rosei Québec
Tiago Falk Québec
Sofiène Affes Québec
Sofiène Affes Québec
Sofiène Affes Québec
Sofiène Affes Québec
Sofiène Affes Québec
Jean-Charles Grégoire Québec
Cédric Brunelle Québec
Tiago Falk Québec
Satinder Kaur Brar Québec
Satinder Kaur Brar Québec
Satinder Kaur Brar Québec
Satinder Kaur Brar Québec
Satinder Kaur Brar Québec
Satinder Kaur Brar Québec
Satinder Kaur Brar Québec
Satinder Kaur Brar Québec
Satinder Kaur Brar Québec
Satinder Kaur Brar Québec
Pierre Francus Québec
Pierre Francus Québec
Isabelle Laurion Québec



Tsuneyuki Ozaki Québec
Tsuneyuki Ozaki Québec
Marc A Gauthier Québec
Marc A Gauthier Québec
Marc A Gauthier Québec
Marc A Gauthier Québec
Marc A Gauthier Québec
Daniel Guay Québec
Shuhui Sun Québec
Shuhui Sun Québec
Roberto Morandotti Québec
Roberto Morandotti Québec
Roberto Morandotti Québec
Roberto Morandotti Québec
Luca Razzari Québec
Élodie Boisselier Québec
Thierry Duchesne Québec
Thierry Duchesne Québec
Amine Miled Québec
Annie LeBlanc Québec
Thomas Ransford Québec
Alexandre Campeau-Lecours Québec
Alexandre Campeau-Lecours Québec
Alexandre Campeau-Lecours Québec
Alexandre Campeau-Lecours Québec
Antonio Lei Québec
Leslie Rusch Québec
Peter Vanrolleghem Québec
Younès Messaddeq Québec
Christian Landry Québec
Christian Landry Québec
Christian Landry Québec
Thierry Ollevier Québec
Thierry Ollevier Québec
jonathan gaudreault Québec
Sylvie Daniel Québec
Seyed Mohammad Taghavi Québec
Seyed Mohammad Taghavi Québec
Sylvie Daniel Québec
René Audet Québec
Christian Gagné Québec
Eric Guilbert Québec
Sébastien Tremblay Québec
Sébastien Tremblay Québec
Sébastien Tremblay Québec
Sébastien Tremblay Québec
Eric Guilbert Québec
Louis Gosselin Québec
Serge Kaliaguine Québec
Serge Kaliaguine Québec



Serge Kaliaguine Québec
Jacynthe Pouliot Québec
Charles-Darwin Annan Québec
Charles-Darwin Annan Québec
Charles-Darwin Annan Québec
Charles-Darwin Annan Québec
Charles-Darwin Annan Québec
Eric Guilbert Québec
Eric Guilbert Québec
Véronic Landry Québec
Véronic Landry Québec
Jacynthe Pouliot Québec
Abdoulaye Anne Québec
Michael Lau Québec
Abdoulaye Anne Québec
Michael Lau Québec
Véronic Landry Québec
Véronic Landry Québec
Hugo Chapdelaine Québec
Khader Khadraoui Québec
Paul Fortier Québec
Paul Fortier Québec
Mohamed Mejri Québec
Trong-On Do Québec
Trong-On Do Québec
Trong-On Do Québec
Line Rochefort Québec
Line Rochefort Québec
Pascale Tremblay Québec
Mathieu Olivier Québec
Xavier Maldague Québec
Marie Filteau Québec
Leandro Coelho Québec
Leandro Coelho Québec
Leandro Coelho Québec
Marie Filteau Québec
Thierry Badard Québec
Louis Gosselin Québec
Sehl Mellouli Québec
Frédéric Hubert Québec
Frédéric Hubert Québec
Sylvain Jutras Québec
Jean-Francois Lalonde Québec
Daniel Nadeau Québec
Francis Dubé Québec
Francis Dubé Québec
Jacques P. Tremblay Québec
Benoit Bissonnette Québec
Sylvie Turgeon Québec
Sylvie Turgeon Québec



Sylvie Turgeon Québec
Frédéric Hubert Québec
Amine Miled Québec
Amine Miled Québec
Éric Biron Québec
Jean Sévigny Québec
Amine Miled Québec
Christian Gagné Québec
Vincent Ziffle Saskatchewan
Michael Poplyansky Saskatchewan
Chris Bundock Saskatchewan
Samira Sadaoui Saskatchewan
Taehan Bae Saskatchewan
Shanthi Johnson Saskatchewan
Fidji Gendron Saskatchewan
Samira Sadaoui Saskatchewan
Malek Mouhoub Saskatchewan
Malek Mouhoub Saskatchewan
Malek Mouhoub Saskatchewan
Michael Poplyansky Saskatchewan
Chris Yost Saskatchewan
Heather Hadjistavropoulos Saskatchewan
Allen Herman Saskatchewan
Allen Herman Saskatchewan
Allen Herman Saskatchewan
Allen Herman Saskatchewan
Paul Laforge Saskatchewan
Amr Henni Saskatchewan
Jérôme Melançon Saskatchewan
Amornvadee Veawab Saskatchewan
J. Patrick Neary Saskatchewan
Mehran Mehrandezh Saskatchewan
Mehran Mehrandezh Saskatchewan
Mehran Mehrandezh Saskatchewan
Mehran Mehrandezh Saskatchewan
Mehran Mehrandezh Saskatchewan
R. Scott Murphy Saskatchewan
R. Scott Murphy Saskatchewan
R. Scott Murphy Saskatchewan
Sylvain Rheault Saskatchewan
Bjoern Wissel Saskatchewan
Sandra Zilles Saskatchewan
Sandra Zilles Saskatchewan
Sandra Zilles Saskatchewan
Fanhua Zeng Saskatchewan
Amornvadee Veawab Saskatchewan
Ryan McKellar Saskatchewan
Ryan McKellar Saskatchewan
John Stavrinides Saskatchewan
John Stavrinides Saskatchewan



Denise Stilling Saskatchewan
Rene Mayorga Saskatchewan
Rene Mayorga Saskatchewan
Mohamed Ismail Saskatchewan
Mohamed Ismail Saskatchewan
Zisis Papandreou Saskatchewan
Mark Vanderwel Saskatchewan
Babak Mehran Saskatchewan
Gavin Simpson Saskatchewan
wei peng Saskatchewan
Tanya Dahms Saskatchewan
Tanya Dahms Saskatchewan
wei peng Saskatchewan
Kerri Finlay Saskatchewan
Kerri Finlay Saskatchewan
Denise Stilling Saskatchewan
Gavin Simpson Saskatchewan
Lope Tabil Saskatchewan
Lope Tabil Saskatchewan
Adelaine Leung Saskatchewan
MEENA SAKHARKAR Saskatchewan
MEENA SAKHARKAR Saskatchewan
Jian Yang Saskatchewan
Chris Zhang Saskatchewan
Chris Zhang Saskatchewan
Sean Prager Saskatchewan
Chary Rangacharyulu Saskatchewan
Andrei Smolyakov Saskatchewan
Andrei Smolyakov Saskatchewan
Jaswant Singh Saskatchewan
Jaswant Singh Saskatchewan
Chary Rangacharyulu Saskatchewan
Benjamin Hoy Saskatchewan
Benjamin Hoy Saskatchewan
Gordon Sarty Saskatchewan
Gordon Sarty Saskatchewan
Gordon Sarty Saskatchewan
Jian Yang Saskatchewan
Sean Prager Saskatchewan
Sean Prager Saskatchewan
Brian Eames Saskatchewan
Brian Eames Saskatchewan
Stephen Urquhart Saskatchewan
Robert Scott Saskatchewan
Karsten Liber Saskatchewan
Gap Soo Chang Saskatchewan
JERZY SZPUNAR Saskatchewan
JERZY SZPUNAR Saskatchewan
JERZY SZPUNAR Saskatchewan
Kate Congreves Saskatchewan



Eric Lamb Saskatchewan
Samuel Butler Saskatchewan
Eric Lamb Saskatchewan
Grant Ferguson Saskatchewan
Helen Baulch Saskatchewan
Helen Baulch Saskatchewan
Matthew Paige Saskatchewan
Matthew Paige Saskatchewan
Matthew Paige Saskatchewan
Raymond Spiteri Saskatchewan
Saman Razavi Saskatchewan
Francisco Cayabyab Saskatchewan
Francisco Cayabyab Saskatchewan
Carl Gutwin Saskatchewan
Franco Vizeacoumar Saskatchewan
Dwight Newman Saskatchewan
Dwight Newman Saskatchewan
Rainer Dick Saskatchewan
Rainer Dick Saskatchewan
Yigang Luo Saskatchewan
Yigang Luo Saskatchewan
Yigang Luo Saskatchewan
Yigang Luo Saskatchewan
Yigang Luo Saskatchewan
Hadley KUTCHER Saskatchewan
Terry Fonstad Saskatchewan
Hassan Vatanparast Saskatchewan
Hassan Vatanparast Saskatchewan
Alexander Crizzle Saskatchewan
Anthony Kusalik Saskatchewan
Kerry Mazurek Saskatchewan
Yigang Luo Saskatchewan
Yigang Luo Saskatchewan
Adelaine Leung Saskatchewan
Adelaine Leung Saskatchewan
Suraj Unniappan Saskatchewan
JERZY SZPUNAR Saskatchewan
Kerry Mazurek Saskatchewan
Kerry Mazurek Saskatchewan
Ajay Dalai Saskatchewan
Alexander Crizzle Saskatchewan
Steven Machtaler Saskatchewan
Yanping Li Saskatchewan
Yanping Li Saskatchewan
Susantha Gomis Saskatchewan
Susantha Gomis Saskatchewan
Susantha Gomis Saskatchewan
Susantha Gomis Saskatchewan
Elemir Simko Saskatchewan
Daniel Chen Saskatchewan



Daniel Chen Saskatchewan
Daniel Chen Saskatchewan
Ajay Dalai Saskatchewan
Ajay Dalai Saskatchewan
Ajay Dalai Saskatchewan
Ajay Dalai Saskatchewan
Ajay Dalai Saskatchewan
Ajay Dalai Saskatchewan
George Keyworth Saskatchewan
Scott Noble Saskatchewan
George Keyworth Saskatchewan
Supratim Ghosh Saskatchewan
Steven Machtaler Saskatchewan
Scott Noble Saskatchewan
George Keyworth Saskatchewan
Scott Noble Saskatchewan
Supratim Ghosh Saskatchewan



Institution

Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Athabasca
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Athabasca University – Edmonton
Concordia University - Edmonton
Concordia University - Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton



MacEwan University – Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton
MacEwan University – Edmonton
Other
University of Alberta – Camrose
University of Alberta – Camrose
University of Alberta – Camrose
University of Alberta – Camrose
University of Alberta – Camrose
University of Alberta – Camrose
University of Alberta – Camrose
University of Alberta – Camrose
University of Alberta – Camrose
University of Alberta – Camrose
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton



University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton



University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton



University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Alberta – Edmonton
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary



University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Calgary – Calgary
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge



University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
University of Lethbridge – Lethbridge
Emily Carr University of Art & Design (ECUAD) – Vancouver
Other
Simon Fraser University - Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby



Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Burnaby
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey



Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Simon Fraser University – Surrey
Thompson Rivers University – Kamloops
Thompson Rivers University – Kamloops
Thompson Rivers University – Kamloops
Thompson Rivers University – Kamloops
Thompson Rivers University – Kamloops
Thompson Rivers University – Kamloops
Thompson Rivers University – Kamloops
Thompson Rivers University – Kamloops
Thompson Rivers University – Kamloops
Thompson Rivers University – Kamloops
Thompson Rivers University – Kamloops
Thompson Rivers University – Kamloops
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
Trinity Western University – Langley
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna



University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Kelowna
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver



University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver



University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver



University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of British Columbia – Vancouver
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Northern British Columbia – Prince George
University of Victoria – Victoria
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Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City



Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City



Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Université Laval – Québec City
Other
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina



University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Regina – Regina
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon



University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon



University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon
University of Saskatchewan – Saskatoon



Department

Center for Humanities
Center for Humanities
Center for Humanities
780-761-2726
Center for Science
Center for Science
780-761-2726
780-761-2726
780-761-2726
780-761-2726
school of computing and information systems
school of computing and information systems
school of computing and information systems
Centre for Science
Centre for Science
Faculty of Science and Technology
Centre for Science
Centre for Science
Computing and Information Systems
Computing and Information Systems
SCIS
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
School of Computing and Information Systems
Centre for Science
Centre for Science
School of Computing and Information Systems
Informaiton Security and Assurance
Informaiton Security and Assurance
Mathematics & Statistics
Mathematics & Statistics
Mathematics & Statistics
Mathematics & Statistics
Mathematics & Statistics



Physical Sciences
Physical Sciences
Physical Sciences
Physical Sciences
Physical Sciences
Computer Sciences
Humanities
Computer Sciences
Computer Sciences
Computer Sciences
Centre for Science
Fine Arts & Humanities
Fine Arts & Humanities
Science
Science
Science
Science
Science
Science
Science
Science
Renewable Resources
Renewable Resources
Renewable Resources
Electrical and Computer Engineering
Civil and Environmental Engineering
Chemical & Materials Engineering
Earth and Atmospheric Sciences
Earth and Atmospheric Sciences
Earth and Atmospheric Sciences
Earth and Atmospheric Sciences
Earth and Atmospheric Sciences
Earth and Atmospheric Sciences
Earth and Atmospheric Sciences
Physics
Mechanical Engineering
Mechanical Engineering
History and Classics
Biological Sciences
Biological Sciences
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mathematical and Statistical Sciences
Mathematical and Statistical Sciences
Electrical and Computer Engineering
Mechanical Engineering
Department of Physics



Earth and Atmospheric Sciences
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Educational Psychology
Educational Psychology
School of Public Health
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Physics
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Oncology
Communication Sciences & Disorders
School of Public Health
Civil and Environmental Engineering
AGRICULRUAL FOOD AND NUTRITIONAL SCIENCE
AGRICULRUAL FOOD AND NUTRITIONAL SCIENCE
Kinesiology
Chemistry
Chemistry
Agricultural Food and Nutritional Science
Agricultural Food and Nutritional Science
Agricultural Food and Nutritional Science
Ophthalmology and Visual Sciences
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Physics
Pediatrics
Department of Biochemistry
Surgery
Computing Science
Electrical & Computer Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Chemical & Materials Engineering
Faculty of Pharmacy and Pharmaceutical Sciences
Faculty of Pharmacy and Pharmaceutical Sciences



Computing Science
Chemical and Materials Engineering
Chemical and Materials Engineering
Chemical and Materials Engineering
Chemical and Materials Engineering
Chemical and Materials Engineering
Chemical and Materials Engineering
Chemical and Materials Engineering
Mechanical Engineering
Mechanical Engineering
Linguistics
Linguistics
Physiology
electrical and computer engineering 
Medical Microbiology and Immunology
Computing Science
Computing Science
Computing Science
Radiology & Diagnostic Imaging
Chemical and Materials Engineering
Surgery
Surgery
Oncology
Oncology
Radiology & Diagnostic Imaging
Radiology & Diagnostic Imaging
Physics
Physics
Chemical and Materials Engineering
Physics
Chemical & Materials Engineering
Radiology and Diagnostic Imaging
Electrical and Computer Engineering
School of Public Health
Electrical and Computer Engineering
Mathematical and Statistical Sciences
Physics
Electrical and Computer Engineering
Renewable Resources
Civil and Environmental Engineering
Civil and Environmental Engineering
Chemistry
Medicine
Medical Microbiology and Immunology
Biochemistry
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Civil & Environmental Engineering
Civil & Environmental Engineering



Biochemistry
Human Ecology
Biological Sciences and Agricultural, Food & Nutritional Science
ECE
ECE
Physiology
Physiology
Computing Science
Civil and Environmental Engineering
Mechanical Engineering
Mechanical Engineering
Radiology and Diagnostic Imaging
Physics
Chemical and Materials Engineering
Renewable Resources
Civil and Environmental Engineering
Mechanical and Manufacturing Engineering
Chemical and Petroleum Engineering
Physics & Astronomy
Computer Science
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Biological Sciences
Mechanical and Manufacturing Engineering
Civil Engineering
Electrical and Computer Engineering
Electrical and Computer Engineering
Biological Sciences
Ecosystem and Public Health
Biochemistry and Molecular Biology
Geomatics Engineering
Mechanical and Manufacturing Engineering
Biological Sciences
Physics & Astronomy
civil engineering
History
Production Animal Health
Department of Anthropology & Archaeology
ECE
ECE
ECE
ECE
Chemistry
Chemistry
Chemical and Petroleum Engineering
Chemical and Petroleum Engineering
Chemical and Petroleum Engineering
Psychology
Psychology



Biochemistry and Molecular Biology
Biological Sciences
Biochemistry and Molecular Biology
math and stat
Social Work
Social Work
Economics
Economics
Veterinary Medicine
Psychology
Mechanical and Manufacturing Engineering
Mechanical and Manufacturing Engineering
Computer Science
Computer Science
Computer Science
Computer Science
Chemical and Petroleum Engineering
Computer Science
Chemical and Petroleum Engineering
Biological Sciences
Clinical Neuroscience
Pediatrics
Electrical and Computer Engineering
Microbiology Immunolgy and Infectious Diseases
Geomatics Engineering
Biological Sciences
Computer Science
Computer Science
Electrical and Computer Engineering
Electrical and Computer Engineering
Electrical and Computer Engineering
Biological Sciences
Computer Science
Computer Science
Department of Physics and Astronomy
Biochemistry & Molecular Biology
Electrical and Computer Engineering
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemical & Petroleum Engineering
Chemistry
Chemistry
Chemistry
Biological Sciences
Computer Science
Health Sciences
Biological Sciences



Mathematics and Computer Science
Neuroscience
Neuroscience
Chemistry and Biochemistry
Alberta RNA Research & Training Institute
Physics and Astronomy
Kinesiology
Mathematics and Computer Science
Biological Sciences
Biological Sciences
Physics and Astronomy
Physics and Astronomy
Physics and Astronomy
Biological Sciences
Chemistry and Biochemistry-Alberta RNA Research and Training Institute
Chemistry and Biochemistry-Alberta RNA Research and Training Institute
Chemistry and Biochemistry-Alberta RNA Research and Training Institute
Digital Intersections Studios
mechanical engineering
Chemistry
School of Engineering Science
MATHEMATICS
Computing Science
Computing Science
Physics
Physics
School of Engineering Science
School of Engineering Science
Engineering Science
Engineering Science
MATHEMATICS
Chemistry
Biological Sciences
Biological Sciences
Biological Sciences
Chemistry
Computing Science
Computing Science
Computing Science
Computing Science
Physics
Linguistics
Statistics and Actuarial Science
ENSC
ENSC
School of Engineering Science
School of Engineering Science
School of Engineering Science
School of Engineering Science
School of Engineering Science



School of Engineering Science
Biological Sciences
Engineering Science
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Biomedical Physiology and Kinesiology
Biomedical Physiology and Kinesiology
Biological Sciences
Biological Sciences
Chemistry
psychology
Molecular Biology and Biochemistry
Physics
Physics
School of Engineering Science
School of Engineering Science
Mathematics
Engineering Science
Engineering Science
Engineering Science
Engineering Science
MBB
Health Sciences
Health Sciences
Mathematics
School of Engineering Science
Molecular Biology and Biochemistry
School of Engineering Science
Geography
Department of Chemistry
School of Computing Science
Computing Science
Faculty of Health Sciences
Interactive Arts and Technology
SIAT
SIAT
SIAT
School of Interactive Arts and Technology
Mechatronic Systems Engineering
School of Interactive Arts & Technology
School of Interactive Arts & Technology
School of Interactive Arts & Technology
School of Interactive Arts & Technology
SIAT
MSE
SIAT
SIAT



School of Interactive Arts and Technology
School of Interactive Arts and Technology
School of Interactive Arts and Technology
SIAT
SIAT
SIAT
Mathematics and Statistics
Mathematics and Statistics
Mathematics and Statistics
Mathematics and Statistics
Mathematics and Statistics
Mathematics and Statistics
Law
Education
Biological Sciences
Math and Stat
Math and Stat
Math and Stat
Linguistics
Human Kinetics
Chemistry
Graduate School of Theology
Biology
Graduate School of Theological Studies
Mathematics
Mathematics
Graduate School of Theological Studies
Graduate School of Theological Studies
Graduate School of Theological Studies
Biology
Human Kinetics
Chemistry
Human Kinetics
Computer Science
Computer Science
Computer Science
Chemistry
School of Engineering
School of Engineering
School of Engineering
School of Engineering
School of Engineering
Mathematics
School of Engineering
School of Engineering
School of Engineering
Health and Exercise Science
Mathematics
School of Engineering
School of Engineering



Applied Science
School of Engineering
Computer Science
Statistics
Statistics
Statistics
Computer Science
Chemistry
Health and Exercise Sciences
Health and Exercise Sciences
School of Engineering 
Chemistry
Chemistry
School of Engineering
School of Engineering
School of Engineering
Chemistry
Statistics
Statistics
Mathematics
Cellular & Physiological Sciences
Biochemistry and Molecular Biology
Oral Health Sciences
Mechanical Engineering
Oral Health Sciences
Psychiatry
Mechanical Engineering
Mechanical Engineering
Department of Civil Engineering
Department of Civil Engineering
Department of Civil Engineering
Materials Engineering
Materials Engineering
Educational and Counselling Psychology
Educational and Counselling Psychology
Electrical & Computer Engineering
Food Science
Food Science
Electrical and Computer Engineering
Electrical and Computer Engineering
Faculty of Pharmaceutical Sciences
Faculty of Pharmaceutical Sciences
Physics and Astronomy
Department of Forest and Conservation Sciences
Department of Forest and Conservation Sciences
Sauder School of Business
Electrical & Computer Engineering
Department of Forest and Conservation Sciences
Computer Science
Computer Science



Computer Science
Computer Science
Faculty of Land and Food Systems
Kinesiology
School of Kinesiology
School of Kinesiology
Medicine (Neurology)
Department of Civil Engineering
Michael Smith Labotaroties
Department of Civil Engineering
Electrical and Computer Engineering
Chemistry
Pathology and Laboratory Medicine
Botany
Botany
Psychiatry
Mechanical Engineering
ECE
ECE
ECE
Radiology
Wood Science
Dept of Cellular & Physiological Sciences
Dept of Cellular & Physiological Sciences
Liu Institute for Global Issues
Liu Institute for Global Issues
Urologic Sciences
Urologic Sciences
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Medical Genetics
Mechanical Engineering
Physics
Computer Science
Chemistry
Chemistry
Mining Engineering
Wood Science
Wood Science
Chemistry
Chemistry
Chemistry
Psychiatry
Chemistry
Cellular and Physiological Sciences



Cellular and Physiological Sciences
Ophthalmology and Visual Sciences
Chemistry
Materials Engineering
Materials Engineering
Land and Food Systems
Land and Food Systems
Computer Science
Mechanical Engineering, Civil Engineering
UBC School of Public Policy and Global Affairs
Chemical Engineering
Linguistics
Chemical Engineering
ECE
ECE
ECE
ECE
ECE
Asian Studies
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Medicine
Medicine
Medicine
The Faculty of Land and Food Systems
Chemistry
ECE
Chemical and Biological Engineering
Physics
Physics
Chemical and Biological Engineering
Chemistry
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering, Civil Engineering
Mechanical Engineering, Civil Engineering
Mechanical Engineering
Medicine
Physics & Astronomy
Physics & Astronomy
Department of Psychology
Computer Science
Computer Science
Chemistry
Chemistry
Liu Institute for Global Issues and NBK Mining Engineering
Liu Institute for Global Issues and NBK Mining Engineering
Mechanical Engineering, Civil Engineering



Earth Ocean & Atmospheric Sciences
Microbiology and Immunology
Microbiology and Immunology
Computer Science
Computer Science
Microbiology and Immunology
Occupational Science and Occupational Therapy
Psychiatry
Psychiatry
Asian Studies
Faculty of Land and Food Systems
Liu Institute for Global Issues and NBK Mining Engineering
Mechanical Engineering
Psychiatry
Psychiatry
Computer Science
Computer Science
Electrical and Computer Engineering 
Chemistry and Environmental science 
Chemistry and Environmental science 
Wood Engineering
Wood Engineering
Wood Engineering
Computer Science Department
Computer Science Department
Computer Science Department
Nursing
Nursing
Ecosystem Science and Management
Geography
geography
Geography
Computer Science
Mathematics and Statistics
Mathematics and Statistics
Computer Science Department
Computer Science Department
Nursing
Nursing
Nursing
Mechanical Engineering 
Civil Engineering
Chemistry
Chemistry
Economics
History
Chemistry
Biochemistry and Microbiology
Biology 
Biology 



Sociology
Biochemistry and Microbiology
Computer Science
Chemistry
Civil Engineering
Biology
English cross-appointed in Computer Science
Civil Engineering
Civil Engineering
Civil Engineering
Physics & Astronomy
Public Health and Social Policy
Psychology
Psychology
Psychology
Electrical Computer Engineering
Electrical Computer Engineering
Chemistry
E&CE
E&CE
Chemistry
Economics
Chemistry
Mechanical Engineering
Mechanical Engineering
Civil Engineering
Biology
Mathematics and Statistics
Chemistry
Chemistry
Electrical and Computer Engineering
Biology
History
Economics
Chemistry
Computer Science
Computer Science
Computer Science
Computer Science
Dept of Mechanical Engineering
Civil Engineering
Civil Engineering
Computer Science
Civil Engineering
Recreation and Tourism
Recreation and Tourism
Supply Chain Management
Biochemistry and Medical Genetics
Biochemistry and Medical Genetics
Chemistry



Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Regenerative Medicine
Regenerative Medicine
1-204-789-3764
1-204-789-3764
Computer Engineering
Computer Engineering
Electrical & Computer Engineering
Electrical & Computer Engineering
civil engineering
Computer Science
Computer Science
Computer Science
Biosystems Engineering
Computer Science
Computer Science
Microbiology
College of Pharmacy
Sociology
Electrical and Computer Engineering
Community Health Sciences
Computer Science
Civil Engineering
Civil Engineering
Civil Engineering
Civil Engineering
Biosystems Engineering
Statistics
Computer Science
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Restorative Dentistry
Computer Science
Mathematics
Biosystems Engineering
Biosystems Engineering
Mathematics
Natural Resources Institute
Natural Resources Institute
Natural Resources Institute
Human Anatomy and Cell Science
Human Anatomy and Cell Science



Community Health Sciences
Food Science
Medical Microbiology & Infectious Diseases
Civil Engineering
HNS
Electrical & Computer Engineering
Food Science
Economics
Economics
Economics
Mech Eng
Mech Eng
Mech Eng
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Pathology
Economics
Economics
Environmental Design 
Environmental Design 
Microbiology
Computer Science
Human Nutritional Sciences
Human Nutritional Sciences
Computer Science
Mechanical Engineering
Medical Microbiology and Infectious Diseases
Biosystems Engineering
Biosystems Engineering
Civil Engineering
Sociology
City Planning
Sociology
Natural Resources Institute
Environmental Design 
Electrical and Computer Engineering
Chemistry
Human ANatomy and Cell Science
Chemistry
Chemistry
Pathology
Physics and Astronomy
Physics and Astronomy
Physics and Astronomy
Immunology
Civil Engineering 
Geography



Geography
Applied Computer Science
Applied Computer Science
Physics
Biology
German-Canadian Studies and History
German-Canadian Studies and History
German-Canadian Studies and History
German-Canadian Studies and History
Biology
Biology
Women's and Gender Studies
History
Applied Computer Science
Applied Computer Science
Physics
Applied Computer Science
Applied Computer Science
Education
Education
Education
Education
Physics
Physics
Chemistry
Environmental Studies
Physics
Physics
Geography
Chemistry
Kinesiology and Applied Health
Kinesiology and Applied Health
Kinesiology and Applied Health
Geography
Biochemistry and Molecular Biology
Biochemistry and Molecular Biology
Biochemistry and Molecular Biology
Religious Studies
Sociology
Social Work
Social Work
Social Work
École de foresterie
École de foresterie
École de foresterie
Sciences
Biologie
Département de physique et d'astronomie
Electrical engineering  - Génie électrique
de chimie et biochimie



chimie et biochimie
Administration publique et gestion des services de santé
Electrical engineering  - Génie électrique
Electrical Engineering
Electrical Engineering
École de psychologie
École de psychologie
École de psychologie
Electric Engineering
Electric Engineering
Electric Engineering
Informatique
Informatique
Informatique
Informatique
Informatique
Informatique
Génie électrique
Génie électrique
Economics
Biology
Biology
Chimie et biochimie
Informatique
Génie Électrique
Génie Électrique
Génie Électrique
Génie Électrique
Mechanical Engineering
Génie électrique
Génie électrique
Génie électrique
Génie électrique
Économie
Sciences
Economics
Mechanical Engineering
Chemistry
Economics
Civil Engineering
Mechanical Engineering
Mechanical Engineering
Chemical Engineering
Chemical Engineering
Institute of Biomedical Engineering
Kinesiology/Mechanical Engineering
Kinesiology/Mechanical Engineering
Kinesiology
GGE
Economics



Geodesy and Geomatics Engineering
Mathematics and Statistics
Electrical & Biomedical Engineering
Electrical & Biomedical Engineering
Computer Science
Biomedical Engineering
Biomedical Engineering
Computer Science
Electrical and Computer Engineering
Electrical and Computer Engineering
Faculty of Computer Science
Electrical and Computer Engineering
Computer Science
Computer Science
Ocean Sciences
Biology
Ocean Sciences
ChemicalProcess Engineering
ChemicalProcess Engineering
Engineering
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Chemistry
Civil Engineering
Department of Civil and Resource Engineering
Computer Science
Biochemistry and molecular biology
Biochemistry and molecular biology
Microbiology & Immunology
Microbiology & Immunology
Microbiology & Immunology
Microbiology & Immunology
College of Pharmacy
School for Resource and Environmental Studies
School for Resource and Environmental Studies
Civil Engineering
Civil Engineering
Civil Engineering
Industrial Engineering
Chemistry
Anesthesia 
Plant and Animal Sciences
Plant and Animal Sciences
Plant and Animal Sciences
Faculty of Computer Science
Faculty of Computer Science
Computer Science



Biochemistry and molecular biology
Biochemistry and molecular biology
Industrial Engineering
Industrial Engineering
Psychiatry
Computer Science
Computer Science
Computer Science
Industrial Engineering
Biomedical Engineering
Industrial Engineering
Mathematics and Statistics
Department of Civil and Resource Engineering
Department of Civil and Resource Engineering
Civil and Resource Engineering
Math&Stats
Department of Civil and Resource Engineering
Physiology&Biophysics
Physiology&Biophysics
Mathematics and Statistics
Microbiology & Immunology
Department of Civil and Resource Engineering
Department of Civil and Resource Engineering
Biology
Chemistry
902-494-3587 
902-494-3587 
902-494-3587 
Process Engineering and Applied Science
Process Engineering and Applied Science
School of Nursing
Process Engineering and Applied Science
Halifax
Architecture
Architecture
Psychology and Neuroscience
Philosophy
Kinesiology
Kinesiology
Kinesiology
Kinesiology
Applied Human Nutrition
Department of Engineering (Faculty of Agriculture)
Department of Engineering (Faculty of Agriculture)
Department of Engineering (Faculty of Agriculture)
Mathematics, Statistics and Computer Science
Biological Sciences
Systems and Computer Engineering
Civil and Environmental Engineering
School of Information Technology



School of Information Technology
School of Information Technology
civil and environmental
Systems and Computer Engineering
Electronics
Electronics
Systems and Computer Engineering
Mechanical & Aerospace Engineering
Mech and Aero
Electronics
Systems and Computer Engineering
Systems and Computer Engineering
Systems and Computer Engineering
Systems and Computer Engineering
Systems and Computer Engineering
School of Computer Science
Political Science and Sociology
Azrieli School of Architecture & Urbanism
School of Public Policy and Administration
Physics
School of Computer Science
Civil and Environmental Engineering
Systems and Computer Engineering
Biology
School of Information Technology
Institute of European Russian and Eurasian Studies
Systems and Computer Engineering
Systems and Computer Engineering
Systems and Computer Engineering
civil and environmental
School of Information Technology
School of Information Technology
Mechanical Engineering
Mechanical Engineering
Electronics
Electronics
School of Information Technology
Civil and Environmental Eng
Civil and Environmental Eng
Civil and Environmental Eng
Political Science and Sociology
Computer Science
Mechanical & Aerospace Engineering
Mechanical & Aerospace Engineering
Mech and Aero
Computer Science
Physics
History
Civil Engineering
Civil Engineering



Computer Science
Computer Science
Computer Science
Law
Law
Psychiatry
Chemical Engineering
Chemical Engineering
Chemical Engineering
Civil Engineering
Civil Engineering
Health Sciences
Physics
Engineering Physics
Physics & Astronomy
Department of Chemical Engineering
Engineering Physics
Engineering Physics
Electrical and Computer Engineering
Computing and Software
Chemical Engineering
Chemical Engineering
Mathematics and Statistics
Materials Science and Engineering
Materials Science and Engineering
School of Biomedical Engineering
Civil Engineering
Materials Science and Engineering
Electrical and Computer Engineering
Electrical and Computer Engineering
Engineering Physics
Engineering Physics
Political Science
Engineering Physics
Engineering Physics
Computing and Software
Computing and Software
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology



W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
Mechanical Engineering
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
Mechanical Engineering
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
Mechanical Engineering
Physics & Astronomy
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
Religious studies
Religious studies
Civil Engineering
Engineering Physics
Department of Chemical Engineering
Department of Chemical Engineering
Materials Science and Engineering
Materials Science and Engineering
Computing & Software
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 



Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Health Research Methods, Evidence, and Impact 
Mechanical Engineering
Mechanical Engineering
Physics and Astronomy
Mechanical Engineering
Mechanical Engineering
Chemistry & Chemical Biology
Chemistry & Chemical Biology
Chemistry & Chemical Biology
Chemistry and Chemical Biology
Chemistry and Chemical Biology
Sociology
Chemistry and Chemical Biology
Chemistry and Chemical Biology
Chemistry and Chemical Biology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
W Booth School of Engineering Practice and Technology
Chemical Engineering
Office of the President
Faculty off Art
Digital Futures
Graduate Studies
Faculty of Art
Digital Futures and Graduate Studies
Digital Futures and Graduate Studies
Digital Futures and Graduate Studies
School of Environmental Sciences
School of Environmental Sciences
School of Environmental Sciences
Faculty of Education
Electrical & Computer Engineering
Electrical & Computer Engineering
Cancer Research Institute
Physics
Chemical Engineering
Chemical Engineering
School of Rehabilitation Therapy
Electrical and Computer Engineering
Electrical and Computer Engineering
Psychology



Chemistry  and Physics Departments 
Chemical Engineering
Electrical and Computer Engineering
Electrical and Computer Engineering
Chemical Engineering
Electrical and Computer Engineering
Pathology and Molecular Medicine
Pathology and Molecular Medicine
Pathology and Molecular Medicine
Pathology and Molecular Medicine
Pathology and Molecular Medicine
Chemistry
school of computing
school of computing
Computing
Biology
Biology
Biology
School of Rehabilitation Therapy
Chemistry
Mining Department
Mining Department
Mining Department
Geography
School of Rehabilitation Therapy
Geography
Geography
Geography
Geography
Medicine
School of Rehabilitation Therapy
Chemical Engineering
School of Business
Electrical and Computer Engineering
Electrical and Computer Engineering
School of Computing
School of Rehabilitation Therapy
School of Rehabilitation Therapy
School of Computing
School of Computing
School of Computing
Mathematics
Mathematics
Mathematics
Mechanical Engineering
Mathematics
Nutrition
Mechanical and Industrial Engineering
Department of Mechanical and Ind Eng
RTA School of Media



Nursing
Civil Engineering
Civil Engineering
Civil Engineering
Aerospace Engineering
Ted Rogers School of Retail Management
Nursing
Nursing
Civil Engineering
School of Fashion
Graphic Communications Management
Mechanical and Industrial Engineering
Civil Engineering
Department of Architectural Science
Ted Rogers School of Management
Department of Architectural Science
Civil Engineering
Civil Engineering
Electrical and Computer Engineering
Geography and Environmental Studies
Geography and Environmental Studies
(416)979-5303
Aerospace Engineering
School of Fashion
School of Fashion
Architectural Science
Physics
Physics
Electrical and Computer Engg
Electrical and Computer Engg
Electrical and Computer Engg
Electrical and Computer Engg
Electrical and Computer Engg
Electrical and Computer Engg
Biology
École des sciences de l'activité physique
École des sciences de l'activité physique
School of Political Studies
EECS
EECS
School of Political Studies
School of Political Studies
Molecular and Cellular Biology
School of Computer Science
School of Computer Science
Mechanical Engineering (School of Engineering)
Mechanical Engineering (School of Engineering)
Mechanical Engineering (School of Engineering)
Mechanical Engineering (School of Engineering)
Mechanical Engineering (School of Engineering)



Mechanical Engineering (School of Engineering)
Mechanical Engineering (School of Engineering)
Mechanical Engineering (School of Engineering)
Mechanical Engineering (School of Engineering)
519-824-4120 Ext54013
519-824-4120 Ext54013
School of Environmental Sciences
School of Environmental Sciences
School of Environmental Sciences
School of Environmental Sciences
School of Environmental Sciences
Food Science
School of Engineering 
School of Engineering 
School of Engineering 
Biomedical Engineering
Biomedical Engineering
Biomedical Engineering
Biomedical Engineering
Biomedical Engineering
Biomedical Engineering
Animal Biosciences
Engineering
School of Engineering
Animal Biosciences
Animal Biosciences
School of Environmental Sciences
School of Engineering
Population Medicine
School of Engineering
School of Engineering
Integrative Biology
Integrative Biology
School of Engineering
School of Engineering
School of Engineering
School of Engineering
School of Engineering
School of Engineering
School of Engineering
School of Engineering
Molecular & Cellular Biology
Molecular & Cellular Biology
School of Engineering
Chemistry
Chemistry
Chemistry
Business and Information Technology
Business and Information Technology
Business and Information Technology



Faculty of Business and IT
Faculty of Science
Energy Systems and Nuclear Science
Energy Systems and Nuclear Science
Electrical Computer and Software Engineering
Electrical Computer and Software Engineering
Business and IT
Faculty of Science
Faculty of Science
Business and Information Technology
Faculty of Science
Business and Information Technology
ECSE
Faculty of Engineering and Applied Science
Faculty of Science (Chemistry)
University of Ontario Institute of Technology
University of Ontario Institute of Technology
Faculty of Business and IT
Faculty of Business and Information Technology
ECSE
Education
AMME
Education
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Physics
Physics
Physics
Physics
Chemical and Biological Engineering
Mechanical Engineering
Mathematics & Statistics
Civil Engineering
Geography
Geography
Biochemistry, Microbiology and Immunology
Cellular and Molecular Medicine
Cellular and Molecular Medicine
Cellular and Molecular Medicine
Modern Languages
Civil Engineering
School of Nutrition Sciences
Physics
Psychiatry
Psychiatry
Biology and Mathematics & Statistics
Biology and Mathematics & Statistics
Physics



Biochemistry, Microbiology and Immunology
Chemical and Biological Engineering
Mechanical Engineering
Department of Mathematics and Statistics
Bruyere Research Instituteo
EECS
Biology
Biology
Biology
Interdisciplinary Health Sciences
Medicine (Cardiology)
Chemical and Biological Engineering
Theatre
Civil Engineering
School of Information Studies
School of Information Studies
Electrical Engineering and Computer Science
Biochemistry, Microbiology and Immunology
Cellular and Molecular Medicine
Mathematics and Statistics
Mathematics and Statistics
Mathematics and Statistics
Physics
Physics
Department of Mathematics and Statistics
Cellular and Molecular Medicine
Biochemestry Microbiology and Immunology
Biochemestry Microbiology and Immunology
Biochemestry Microbiology and Immunology
Audiology and Speech-Language Pathology
Biochemistry, Microbiology and Immunology
Physics
Education
Religious Studies
Religious Studies
Religious Studies
School of nutrition sciences
Communication
Chemical and Physical Sciences
Mechanical and Industrial Engineering
Information
Immunology
Biochemistry
Biochemistry
Biochemistry
Computer Science
Physics
Biochemistry
Biochemistry
Biochemistry



Medical Biophysics
Department of Surgery
Civil Engineering
Electrical and Computer Engineering
Exercise Sciences
Psychology and Marketing
Psychology and Marketing
Immunology
Psychology and Marketing
Dentistry
Dentistry
Donnelly Center Dept of Biochemistry
Department of Chemistry
Department of Chemistry
Department of Chemistry
Department of Chemistry
Department of Chemistry
Department of Chemistry
Information
Institute for Aerospace Studies
Mechanical and Industrial Engineering 
Mechanical and Industrial Engineering 
Molecular genetics
Civil Engineering
Civil Engineering
Civil Engineering
Medicine
Mechanical and Industrial Engineering
Medical Imaging
Medicine
Medicine
Mechanical and Industrial Engineering
Mechanical and Industrial Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
School of Architecture
Architecture
School of Architecture
Chemical Engineering Department 
optometry and vision science
optometry and vision science
optometry and vision science
optometry and vision science
School of Public Health and Health Systems
Management Sciences
Management Sciences
Mecahnical and Mechatronics Engineering
Chemical Engineering & Systems Engineering



Electrical and Computer Engineering
Chemical Engineering
Physics and Astronomy
chemistry
Management Science
Cheriton School of Computer Science
Chemistry
School of Public Health and Health Systems
Computer Science
Computer Science
School of Planning
David R. Cheriton School of Computer Science
Electrical and Computer Engineering
Electrical and Computer Engineering
School of Public Health and Health Systems
School of Public Health and Health Systems
Electrical and Computer Engineering
SEED
Systems Design Engineering
School of Environment Enterprise and Development
Mechanical and Mechatronics Engineering
Mechanical and Mechatronics Engineering
Applied Mathematics
optometry and vision science
Chemistry
Electrical and Computer Engineering
Statistics and Actuarial Science
School of Optometry & Vision Science
Mechanical and Materials Engineering
Microbiology and Immunology
Civil and Environmental Engineering
Civil and Environmental Engineering
Civil and Environmental Engineering
Physics & Astronomy
Physics & Astronomy
Mechanical and Materials Engineering
Civil and Environmental Engineering
Mechanical and Materials Engineering
Anatomy & Cell Biology
Physics and Astronomy
Chemistry and Biochemistry
Chemistry and Biochemistry
Mech Auto & Mats Engineering
History
Chemistry and Biochemistry
Chemistry and Biochemistry
Civil and Environmental Engineering
Civil and Environmental Engineering
Mathematics & Statistics
Mech Auto and Mat'ls Eng



Civil and Environmental Engineering 
Chemistry and Biochemistry
Chemistry and Biochemistry
Chemistry and Biochemistry
Institute for Diagnostic Imaging Research
Institute for Diagnostic Imaging Research
Institute for Diagnostic Imaging Research
Institute for Diagnostic Imaging Research
Mech Auto & Mats Engineering
Mechanical and Civil
Chemistry and Biochemistry
Chemistry and Biochemistry
Chemistry and Biochemistry
Mechanical, Automotive & Materials Engineering
Mechanical and Civil
Chemistry and Biochemistry
Electrical and Computer Engineering
Electrical and Computer Engineering
Chemistry and Biochemistry
Chemistry and Biochemistry
Earth and Environmental Sciences
Chemistry and Biochemistry
Mathematics & Statistics
Mathematics & Statistics
Chemistry and Biochemistry
Chemistry and Biochemistry
Chemistry and Biochemistry
Chemistry and Biochemistry
Chemistry and Biochemistry
Odette
Computer Science
Chemistry and Biochemistry
Chemistry and Biochemistry
Civil and Environmental Engineering
School of Computer Science
Mech Auto and Mat'ls Eng
Computer Science
Mechanical Automotive and Materials Engineering
Chemical and Biochemical Engineering
Chemical and Biochemical Engineering
Chemical and Biochemical Engineering
Physics and Astronomy
Critical Policy, Equity and Leadership Studies
Earth Sciences
Mechanical and Materials Engineering
Mechanical and Materials Engineering
Department of Mechanical and Materials Engineering
Biology
Physics and Astronomy
Psychiatry



Physics and Astronomy
Visual Arts
Physics and Astronomy
Physics & Astronomy
Physics & Astronomy
Mechanical and Materials Engineering
Physics and Astronomy
Biology
Ivey Business School
Ivey Business School
Ivey Business School
Physics and Astronomy
Physics and Astronomy
Electrical and Computer Engineering
Chemical and Biochemical Engineering
Biochemistry
Physics & Astronomy
Physics & Astronomy
Electrical and Computer Engineering 
Electrical and Computer Engineering 
Electrical and Computer Engineering 
Medical Biophysics 
Critical Policy, Equity and Leadership Studies
Medical Biophysics 
Mechanical and Materials Engineering
Mechanical and Materials Engineering
Mechanical and Materials Engineering
Mechanical and Materials Engineering
Mechanical and Materials Engineering
Mechanical and Materials Engineering
Mechanical and Materials Engineering
Chemical and Biochemical Engineering
Mechanical and Materials Engineering
Physics & Astronomy
Physics and Astronomy
Operations and Decision Sciences
Operations and Decision Sciences
Operations and Decision Sciences
Operations and Decision Sciences
Biology
Chemistry and Biochemistry
SIPG
Lazaridis School of Business & Economics
Lazaridis School of Business & Economics
School of International Policy and Governance
Physics and Computer Science
Physics and Computer Science
School of Health Policy and Management
Department of Social Science
Mechanical Engineering



Mechanical Engineering
Centre for Vision Research
Centre for Vision Research
Electrical Engineering and Computer Science
Electrical Engineering and Computer Science
Earth and Space Science and Engineering
Chemistry
Civil Engineering
Civil Engineering
Civil Engineering
Civil Engineering
Electrical Engineering & Computer Science
Computer Science
Department of Chemistry
School of Information Technology
Mechanical Engineering
Earth and Space Science and Enginnering
Civil Engineering 
Civil Engineering 
Civil Engineering 
Civil Engineering 
Civil Engineering 
Civil Engineering
Electrical Engineering and Computer Science
Electrical Engineering and Computer Science
Mathematics and Statistics
Electrical Engineering & Computer Science
Communications and Culture
Communications and Culture
Communications and Culture
Communications and Culture
Chemistry
School of Information Technology
Electrical Engg and Computer Science
Electrical Engg and Computer Science
Civil Engineering
Electrical Engineering and Computer Science
Electrical Engineering and Computer Science
EECS
Mechanical Engineering
Electrical Engineering & Computer Science
Electrical Engineering & Computer Science
Civil Engineering
Civil Engineering
School of Information Technology
Civil Engineering
Mechanical Engineering
School of Information Technology
School of Kinesiology and Health Science
Cehmistry and Engineering



Chemistry and Biochemistry
Building Civil and Environmental Eng
Mechanical and Industrial Engineering
Computer Science and Software Engineering
CIISE
CIISE
Physics
Department of CS & SE
Mathematics and Statistics
Mathematics and Statistics
Biology
Chemistry and Biochemistry
Chemistry and Biochemistry
Chemistry and Biochemistry
Biology
Electrical and Computer Engineering
Electrical and Computer Engineering
Biology
Physics
Supply Chain and Business technology management
Supply Chain and Business technology management
Department of Chemical and Materials Engineering
Department of Chemical and Materials Engineering
Physics
Department of Journalism
Geography - Planning & Environment
Computer Science and Software Engineering
Physics
Biology
Cinema
Biology
Biology
Geography, Planning and Environment
Mechanical and Industrial Engineering
Electrical and Computer Engineeering
Electrical and Computer Engineeering
CSE
ECE
ECE
Mechanical and Industrial Engineering
Building Civil and Envronmental Engineering
Building Civil and Envronmental Engineering
Building Civil and Envronmental Engineering
Exercise Science
Chemistry and Biochemistry
Biology
Physics
Biology
Computer Science and Software Engineering
Physics



Chemistry and Biochemistry
Chemistry and Biochemistry
Exercise Science
Chemistry and Biochemistry
Chemistry and Biochemistry
Chemistry and Biochemistry
Creative Arts Therapies
Supply Chain and Business Technology Management
Computer Engineering
Computer Engineering
Computer Engineering
Computer Engineering
Génie Mécanique
Génie Mécanique
Génie logiciel et TI
Génie mécanique
Génie mécanique
Mechanical Engineering
Electrical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Génie de la construction
Génie de la construction
Génie de la construction
Genie electrique 
Genie electrique 
Génie logiciel et TI
Génie de la production automatisée
Electrical Engineering
Electrical Engineering
Electrical Engineering
Electrical Engineering
Electrical Engineering
Electrical engineering
Electrical engineering
Mechanical Engineering
Génie Mécanique
Génie Mécanique
Mechanical engineering
Mechanical engineering
Software Engineering and IT
Génie de la construction
Software Engineering and IT
Electrical Engineering
Software and IT Engineering
Software and IT Engineering
Génie Electrique
Electrical Engineering



Software and IT Engineering
Construction Engineering
Génie de la construction
Département de génie logiciel et des TI
Département de génie logiciel et des TI
Software and IT Engineering 
Software and IT Engineering 
Software and IT Engineering 
Génie de la construction
Génie de la construction
Systems Engineering
Electrical Engineering
Génie de la construction
Génie mécanique
génie de la construction
Génie mécanique
Construction Engineering
génie de la construction
Génie logiciel et des TI
Génie Électrique
Génie Électrique
Génie Électrique
Génie Électrique
génie de la construction
Génie Électrique
génie mécanique
Electrical Engineering
Electrical Engineering
Mechanical Engineering
Electrical Engineering
Mechanical Engineering
Génie Électrique
Mechanical Engineering
Génie Électrique
LOG-TI
LOG-TI
Software Engineering and Information Technology
Software and IT Engineering Department
LOG-TI
Génie Électrique
Software and IT Engineering Department
GPA
GPA
Génie Électrique
Génie Électrique
génie mécanique
Génie Électrique
Software and IT Engineering Department
génie de la production automatisée
Génie de la construction



Génie de la construction
Génie mécanique
Génie mécanique
Génie mécanique
Automated Production Engineering
Automated Production Engineering
Génie logiciel et TI
Génie Électrique
Génie logiciel et TI
Génie mécanique
Génie chimique
Génie
Mathematics and Industrial Engineering
MAGI
MAGI
Mechanical Engineering
Génie Mécanique
Génie Mécanique
Génie Mécanique
Génie Mécanique
chimique
Electrical Engineering
Electrical Engineering
Electrical Engineering
Department of Civil, Geological and Mining Engineering
Department of Civil, Geological and Mining Engineering
Génie civil géologique et des mines
Génie civil géologique et des mines
Electrical Engineering
Génie industriel
Génie Mécanique
Mathématiques et génie industriel
Mathématiques et génie industriel
Génie Informatique et Génie Logiciel
Génie Informatique et Génie Logiciel
Génie Informatique et Génie Logiciel
Electrical Engineering
Mathématique et génie industriel
Chemical Engineering
Chemical Engineering
Chemical Engineering
Mathématique et génie industriel
Mathématiques et génie industriel
Mathématiques et génie industriel
Génie Chimique
Génie Chimique
Computer Science
Mathématiques et génie industriel
CGM
CGM



Génie informatique et génie logiciel
Mechanical Engineering
Medicine and Neurology & Neurosurgery
Medicine and Neurology & Neurosurgery
Chemical Engineering
Psychiatry
Electrical and Computer Engineering
Electrical and Computer Engineering
Electrical and Computer Engineering
Mining and Materials
Mining and Materials
Chemical Engineering
Communication Sciences and Disorders
Communication Sciences and Disorders
Bioresource Engineering and Mechanical Engineering
Atmospheric and Oceanic Sciences
animal science
School of Computer Science
School of Computer Science
School of Computer Science
Biochemistry
Centre for Research on Brain Language and Music
Centre for Research on Brain Language and Music
Natural Resource Sciences
Human Genetics
Department of Mathematics and Statistics
Epidemiology Biostatistics & Occupational Health
Epidemiology Biostatistics & Occupational Health
Computer Science
Chemical Engineering
Department of Mathematics and Statistics
Anatomy and Cell Biology
Medical Physics
Medical Physics
Medical Physics
Medical Physics
Department of Mathematics and Statistics
Biomedical engineering, Neurology and Neurosurgery
Biomedical engineering, Neurology and Neurosurgery
Biomedical engineering, Neurology and Neurosurgery
Electrical and Computer Engineering
Physics
Mechanical Engineering 
Mechanical Engineering 
Mechanical Engineering
Earth and Planetary Sciences
Surgery (Urology)
Surgery (Urology)
Electrical and Computer Engineering
Human Genetics



Plant Science
Plant Science
Human Genetics
Natural Resource Sciences
Physics
Physics
Kinesiology and Physical Education
Human Genetics
Human Genetics
Human Genetics
Electrical and Computer Engineering
Electrical and Computer Engineering
Electrical and Computer Engineering
Electrical and Computer Engineering
Physiology
Physiology
Physiology
Physiology
Biology
Bioengineering
Human Genetics
Medicine
Medicine
Anatomy and Cell Biology
Physics
Physics
Physics
Kinesiology and Physical Education
Kinesiology and Physical Education
Kinesiology and Physical Education
Institute of Parasitology
Institute of Parasitology
Integrated Studies in Education
Physics
Physics
Bioengineering
Bioengineering
Computer Science
Bioresource Engineering and Mechanical Engineering
Materials Engineering
Civil engineering
Civil engineering
Biomedical engineering, Neurology and Neurosurgery
Physical and Occupational Therapy
School of Physical and Occupational Therapy
School of Physical and Occupational Therapy
Physical and Occupational Therapy
School of Physical and Occupational Therapy
Biochemistry
Civil Engineering and Applied Mechanics



Département de Biologie moléculaire, biochimie médicale et pathologie
Faculté de droit
Faculté de droit
Chimie
Chimie
History
Environmental Studies and Geography
Environmental Studies and Geography
Environmental Studies and Geography
Chemistry
Chemistry
Radiologie radio-oncologie et médecine nucléaire
Pediatrics
Pediatrics
Chimie
Bioethics
Bioethics
Public Health and Nursing
Public Health and Nursing
Public Health and Nursing
Public Health and Nursing
Public Health and Nursing
Public Health and Nursing
Pharmacie
Pharmacie
Kinésiologie (poste 27553)
Kinésiologie (poste 27553)
Kinésiologie (poste 27553)
Kinésiologie (poste 27553)
Kinésiologie (poste 27553)
Department of Pathology and Microbiology
Medicine
Géographie
Géographie
Biomédecine vétérinaire
Pharmacologie et Physiologie
Mathematiques et statistique
Kinésiologie
Kinésiologie
Pediatrics
Pediatrics
Pediatrics
Pediatrics
Pediatrics
Pediatrics
Géographie
Géographie
Biochimie
Pathologie et microbiologie
Biomédecine vétérinaire



Géographie
Pediatrics
Département de géographie
Psychologie
Criminology
Nutrition
Nutrition
Sciences Biologiques
Sciences Biologiques
Sciences Biologiques
Psychologie
Pediatrics
Pediatrics
Psychiatry
Chirurgie
Droit
Chemistry
Biochemistry and Molecular Medicine
Informatique et recherche operationnelle
Informatique et recherche operationnelle
Informatique et recherche operationnelle
Kinésiologie (poste 27553)
Sciences biologiques
Pathology & Cell Biology
École d'orthophonie et d'audiologie
École d'orthophonie et d'audiologie
Chirurgie
Kinésiologie (poste 27553)
Sciences biologiques
Computer Science and Operations Research
Computer Science and Operations Research
Faculté de pharmacie
Biochemistry and Molecular Medicine
School of optometry
School of optometry
School of optometry
Biochemistry & Molecular Medecine
Medicine
Chemistry
Chemistry
Psychiatry
Informatique et recherche operationnelle
Sciences cliniques
Sciences cliniques
Droit
Génie chimique et génie biotechnologique
Génie Mécanique
Génie Mécanique
Génie Mécanique
Génie Mécanique



GEGI
GEGI
Chemistry
Chemistry
Finance
Génie mécanique
Biologie
Civil Engineering
Pediatrics
Finance
Finance
Département de biologie
Département de biologie
Biologie
Génie Civil 
Génie Civil 
Biochimie
Biochimie
Anatomy and Cell Biology
Applied geomatics
Pédagogie
Education/Pédagogie
Mechanical Engineering
Mechanical Engineering
Physics
Physics
Physics
SurgeryUrology
Chemistry
Microbiology and Infectious Diseases
Microbiology and infectious diseases
Chemistry
Faculté de droit
Faculté de droit
Mathématiques
Mathématiques
Chemistry
Chemistry
Chemistry
Pédagogie
Mechanical engineering
SIMQG
Biology
Éducation/pédagogie
SIMQG
SIMQG
Pharmacologie
Systèmes d'information
Informatique
Mathématiques



3IT
3IT
Department of Family and Emergency Medicine
Anatomie et biologie cellulaire
Mechanical Engineering
génie civil
Physique
Physique
GEGI
3IT
3IT
Biologie
Biologie
Biochimie médicale
Génie civil
Génie civil
Médecine/programme d'immunologie
SIMQG
SIMQG
Faculté de droit
Genie mecanique
Genie mecanique
Médecine nucléaire et radiobiologie
Microbiology and infectious diseases
Microbiology and infectious diseases
Génie Civil
Génie Civil
Mechanical Engineering
Sciences comptables
Mechanical Engineering
SIMQG
Information Systems
SIMQG
Faculté de droit
génie mécanique
génie mécanique 
Informatique
Informatique
Informatique
Informatique
Informatique
Informatique
Informatique
Informatique
Informatique
Informatique
Informatique
Informatique
génie mécanique
Informatique



Information Systems
Géomatique appliquée
Géomatique appliquée
Electrictrical and Computer Engineering
Electrictrical and Computer Engineering
Electrictrical and Computer Engineering
Science appliquées 
Sciences Fondamentales
Sciences Fondamentales
Sciences Fondamentales
Sciences Appliquées
Science appliquées 
Département des Sciences appliquées
Département des Sciences appliquées
Département des Sciences appliquées
Département des Sciences Économiques et Administratives
Management and Technology
Informatique
Département d'éducation et pédagogie
Didactique
Didactique
Dept Physical Activity Science
Dept Physical Activity Science
Psychologie
Psychologie
Psychologie
Computer Science
Computer Science
Computer Science
Computer Science
sciences juridiques
Computer Science
Communication
sciences juridiques
Département des sciences naturelles
Mathématiques, informatique et génie
Mathématiques, informatique et génie
Anatomie
Ergothérapie
Management
Chimie biochimie et physique
Chimie biochimie et physique
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Anatomie
Anatomie
Chimie Biochimie et Physique
Génie mécanique
École de gestion



École de gestion
Génie mécanique
Génie industriel
Génie industriel
Génie industriel
Génie Chimique
Génie Chimique
chimie biochimie et physique
chimie biochimie et physique
chimie biochimie et physique
chimie biochimie et physique
chimie biochimie et physique
chimie biochimie et physique
Génie chimique
Génie mécanique
Environnement Sciences
Mathématiques et informatique
Mathématiques et informatique
Electrical Engineering
génie mécanique
génie mécanique
génie mécanique
Chimie, biochimie et physique
Génie électrique et génie infomatique
Chimie Biochimie et physique
Chimie, Biochimie et Physique
Philosophie et arts
Management
Management
Management
Management
Mechanical
Mechanical
Philosophie et arts
Philosophie et arts
Philosophie et arts
Philosophie et arts
Psychologie
Génie mécanique
Chiropratique
Chiropratique
Chiropratique
Sciences de l'environnement
Sciences de l'environnement
Psychoéducation
Management
CRML
CRML
Anatomie
Anatomie



Institut de recherche sur les forêts
Institut de recherche sur les forêts
Sciences administratives
(819) 773-1638 
Sciences administratives
Sciences de l'eau
Microbiology
Microbiology
Institut Armand-Frappier
Édifice 22
Édifice 22
Édifice 22
Édifice 22
Édifice 22
Institut Armand-Frappier
Institut Armand-Frappier
Institut Armand Frappier
INRS-Institut Armand-Frappier
Institut Armand-Frappier
Réadaptation
INRS-Institut Armand-Frappier
INRS-Institut Armand-Frappier
INRS-Institut Armand-Frappier
INRS-Institut Armand-Frappier
Microbiologie
EMT
Energy and Materials Science 
Energy and Materials Science 
EMT
EMT Centre
EMT Centre
EMT Centre
EMT Centre
EMT Centre
Energie, matériaux et télécommunications
Centre Urbanisation Culture Société
EMT
INRS-ETE
INRS-ETE
INRS-ETE
INRS-ETE
INRS-ETE
INRS-ETE
INRS-ETE
INRS-ETE
INRS-ETE
INRS-ETE
ETE
ETE
Eau Terre Environnement



Centre Énergie Matériaux Télécommunications
Centre Énergie Matériaux Télécommunications
EMT Reseach Center
EMT Reseach Center
EMT Reseach Center
EMT Reseach Center
EMT Reseach Center
Energy Materials Telecommunications
Energy Materials
Energy Materials
Centre Énergie Matériaux Télécommunications
Centre Énergie Matériaux Télécommunications
Centre Énergie Matériaux Télécommunications
Centre Énergie Matériaux Télécommunications
Energy Materials and Telecommunications
Ophtalmologie
Mathématiques et statistique
Mathématiques et statistique
Electrical and Computer Engineering
Family and Emergency Medicine
Mathematics and Statistics
Génie mécanique
Génie mécanique
Génie mécanique
Génie mécanique
Mathematics and statistics
Electrical and Computer Engineering
Civil Engineering and Water Engineering
Center for optics photonics and laser
Département de Biologie
Département de Biologie
Département de Biologie
Department of Chemistry
Department of Chemistry
Informatique et génie logiciel
Sciences géomatiques
Chemical Engineering
Chemical Engineering
Sciences géomatiques
Littérature, théâtre et cinéma
Génie électrique et génie informatique
Department of Geomatics Sciences
École de psychologie
École de psychologie
École de psychologie
École de psychologie
Department of Geomatics Sciences
Mechanical Engineering
Department of Chemical Engineering
Department of Chemical Engineering



Department of Chemical Engineering
Sciences géomatique
Civil and Water Engineering
Civil and Water Engineering
Civil and Water Engineering
Civil and Water Engineering
Civil and Water Engineering
Department of Geomatics Sciences
Department of Geomatics Sciences
Sciences du bois et de la forêt
Sciences du bois et de la forêt
Sciences géomatique
Fondements et pratiques en éducation
Mathématiques et statistique
Fondements et pratiques en éducation
Mathématiques et statistique
Sciences du bois et de la forêt
Sciences du bois et de la forêt
mathématiques et statistiques
Mathématiques
Electrical and Computer Engineering
Electrical and Computer Engineering
Informatique et génie logiciel
Chemical Engineering
Chemical Engineering
Chemical Engineering
Phytologie
Phytologie
Réadaptation
Génie mécanique
génie électrique et génie informatique
Sciences des aliments
Operations and Decision Systems
Operations and Decision Systems
Operations and Decision Systems
Sciences des aliments
Sciences géomatiques
Mechanical Engineering
Systèmes d'Information Organisationnels
Sciences géomatiques
Sciences géomatiques
Sciences du bois et de la forêt
Electrical and Computer Engineering
Génie civil et génie des eaux
Faculty of Music
Faculty of Music
Médecine Moléculiare
Civil engineering
Sciences des aliments
Sciences des aliments



Sciences des aliments
Sciences géomatiques
Electrical and Computer Engineering
Electrical and Computer Engineering
Faculté de Pharmacie
Microbiology-Infectiology and Immunology
Electrical and Computer Engineering
Génie électrique et génie informatique
Department of Indigenous Science, the Environment and Economic Development
Francophone studies
English
Computer Science
Mathematics and Statistics
Kinesiology and Health Studies
Science
Computer Science
Computer Science
Computer Science
Computer Science
Francophone studies
Biology
Psychology
Department of Mathematics and Statistics
Department of Mathematics and Statistics
Department of Mathematics and Statistics
Department of Mathematics and Statistics
Electronic Systems Engineering
IndustrialProcess Systems Engineering
Études francophones et interculturelles
Environmental Systems Engineering
Kinesiology and Health Studies
engineering
engineering
engineering
engineering
engineering
Chemistry and Biochemistry
Chemistry and Biochemistry
Chemistry and Biochemistry
La Cité universitaire francophone
Biology
Department of Computer Science
Department of Computer Science
Department of Computer Science
Faculty of Engineering and Applied Science
Environmental Systems Engineering
Biology
Biology
Biology
Biology



Industrial Systems Engineering
Faculty of Engineering and Applied Science
Faculty of Engineering and Applied Science
Industrial Systems Engineering 
Industrial Systems Engineering 
Physics
Biology
Engineering and Applied Science
Biology
Engineering General
Chemistry and Biochemistry
Chemistry and Biochemistry
Engineering General
Biology
Biology
Industrial Systems Engineering
Biology
Chemical and Biological Engineering
Chemical and Biological Engineering
Veterinary Biomedical Sciences
PHARMACY AND NUTRITION
PHARMACY AND NUTRITION
Pharmacy and Nutrition
Mechanical Engineering
Mechanical Engineering
Plant Sciences
Physics and Engineering Physics
Physics and Engineering Physics
Physics and Engineering Physics
Veterinary Biomedical Sciences
Veterinary Biomedical Sciences
Physics and Engineering Physics
History
History
Biomedical Engineering
Biomedical Engineering
Biomedical Engineering
Pharmacy and Nutrition
Plant Sciences
Plant Sciences
anatomy and cell biology
anatomy and cell biology
Chemistry
Chemistry
Toxicology Centre
Physics and Engineering Physics
Mechanical Engineering
Mechanical Engineering
Mechanical Engineering
Department of Plant Sciences



Plant Sciences
Geological Sciences
Plant Sciences
Civil, Geological and Environmental Engineering
School of Envt & Sust & Global Inst Water Sec
School of Envt & Sust & Global Inst Water Sec
Chemistry
Chemistry
Chemistry
Computer Science
School of Environment and Sustainability
Surgery
Surgery
Computer Science
Oncology
College of Law
College of Law
Physics and Engineering Physics
Physics and Engineering Physics
Surgery
Surgery
Surgery
Surgery
Surgery
Plant Sciences
Civil and Geological Engineering
College of Pharmacy & Nutrition/School of Public Health
College of Pharmacy & Nutrition/School of Public Health
School of Public Health
Computer Science
Civil and Geological Engineering
Surgery
Surgery
Veterinary Biomedical Sciences
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Project Description

Spanish Language Pedagogy Creation, implementation, and evaluation of a free, open and modular textbook to help students reduce textbook costs while improving access, and facilitating inter-institution articulation and credit transfer through the integrated use of existing OER available worldwide. This will be a 3rd phase following up on the initial project funded by Alberta Advanced Education to promote the use of Open Educational Resources in the classroom and work done by previous MITACS interns.
Latin American Civilization and Culture Creation, implementation, and evaluation of a free, open and modular textbook in Spanish to introduce undergraduates to Latin American civilization, history. and culture, The project will help students reduce textbook costs while improving access, and facilitating inter-institution articulation and credit transfer through the integrated use of existing OER available worldwide. This project will be building on the existing project funded by Alberta Advanced Education and previous MITACS funded interns to provide Open Educational Resources exploring the diversity of the Latin American sociocultural landscape. 
Hispanic Literature Pedagogy Creation, implementation, and evaluation of a free, open and modular textbook to help students reduce textbook costs while improving access, and facilitating inter-institution articulation and credit transfer through the integrated use of existing OER available worldwide. This project will create a survey resource of Hispanic Literature from the 14th to the early 20th century based on Open Educational Resources.
Early dropout prediction in e-learning courses in Moodle using machine learning High dropout rate is a major concern for many universities that offer e-learning courses. If the dropout-prone students can be identified at their early stages of learning, the dropout rate can be reduced by providing individualized care to the students at-risk. Due to the electronic nature of the learning management systems (LMS), various attributes of the students’ progress can be monitored and analyzed over time. The main objective of this project is to explore what progress information about a student can be extracted from Moodle in a course and how this information can be used as features with a classifier to predict dropout prone students at an early stage to provide individualized support. Combination of different features as well as classifiers will also be analyzed in this project.
Modeling of integrated oilsand and agroecosystem_Clone (1) Canada’s oil & gas reserves offer tremendous potential for long term growth and employment for Alberta and for Canada. This resource helps reinforce Canada’s position as a stable, dependable source of oil and gas for national and international markets. However, concerns over the extraction and management of this resource are causing resistance from citizens and stakeholders because of the potential water and soil contamination. Land use changes due to oilsand are strong determinants of soil degradation, absorption and diffusion of pollutants. However, the whole life cycle of oilsand wastewater is poorly understood because of complex natural abiotic processes such as soil absorption and filtration of chemicals, and biotic recycling via root systems and microorganisms. Indirect effects from oilsand could be detrimental, but there is a scarcity of data to verify current claims. There are also major knowledge gaps in how the oilsand pollutants will degrade and diffuse through the biogeochemical processes above and below ground once they are inputted to a site or a watershed. Our previous work on the agroecosystem modeling using Denitrification Decomposition (DNDC) helps to establish our position in terms of the needs of integrated modeling of oilsand and agroecosystem. DNDC is a flag model of agroecosystems, which couples oilsand and biogeochemical processes. The objectives of this proposed project are to develop a modeling framework of an integrated oilsand and agroecosystem for deeper understanding of the environmental impacts of oilsand on agricultural and rural systems in Canada. We will develop a new submodel on abiotic and biotic processes of oilsand pollutants, coupling with the existing four submodels of DNDC. This project will also help identify key factors, design and implement effective monitoring systems for the environmental impacts of oilsand pollution on rural regions, and propose practical mitigation measures for watershed management of the cumulative effects of oilsand. 
Flow distribution in manifolds Flows in manifolds are of great importance in quite diverse fields of science and technology, includingfuel cells, spargers, solar collectors, microchannels, porous infiltration and irrigation. Study of flow distributionand pressure drop is vital to predict process performance and efficiency of manifold systems. Inthis project, students will perform research and development of theoretical models and methodology of solutionsin flow in manifolds. The generalised model will be developed to be applicableto not only designs of continuum manifolds but also those of discrete manifolds with constant or varyingfactors. The theoretical model provides easy-to-usedesign guidance to investigate the interactions among structures, operating conditions and manufacturingtolerance under a wide variety of combination of flow conditions and geometries through threegeneral characteristic characterization and to minimize the impact on manifold operability.
Vehicle classification using deep neural network for automated traffic monitoring systemsVehicle detection, counting and classification has been a classic problem in automated traffic monitoring and control systems. In this research project, a simple traffic monitoring system will be developed using deep neural network. In the first step, a simple background subtraction based method will be used to detect and segment moving vehicles. Then different feature extraction techniques will be applied for multi-representation of the vehicles. Finally, those features will be feed into a deep neural network for the classification. The main objective of this project is to analyze the suitability of using different features and the deep neural network for the vehicle detection and classification applications.
Face tracking in video surveillance Face detection and tracking has been an active research topic in video surveillance. To identify the location of a person of interest in a surveillance vicinity or to accumulate the decision on recognition of a person in a face recognition system, the face tracking is applied. Face tracking is also applied for generating 3D face models online. Recently, subspace learning based tracking techniques (e.g., incremental visual tracking) have become popular for face tracking as they can incorporate the facial appearance change information in the track model over time.  However, due to flexibility in updating the track models with all the observations over time, these techniques often face problem with incorrect updates and causes frequent track drifts, specially in case of multi-face tracking. In this research project, some visual constraints will be applied to alleviate these challenges. In addition to this, some other issues, such as track initialization, track drop and track recovery, will also be addressed to improve the face tracking methods in this research project.
Facial expression recognition using temporal feature and deep learningFacial expression recognition is the key to non-verbal communication and analyzing human perception and interpretation. Due to the important role of facial expression recognition in human interaction the ability to perform facial expression recognition automatically via computer vision enables a wide range of novel applications including emotion detection, intention detection and students’ engagement detection in distance education. In this research project, a simplified module of facial expression recognition will be developed by analyzing frame sequences in videos. Temporal features, such as SIFT and optical flows, are known to be efficient for image sequence analysis in videos. In this research project, various temporal features will be extracted from videos and feed into a deep neural network to analyze the suitability of using these techniques in facial expression recognition. Performance in recognizing seven basic expressions of faces will be analyzed, which includes anger, disgust, fear, happiness, sadness, surprise, and neutral. 
Multi-feature face recognition in unconstrained environment Current face recognition systems perform well in controlled environments, where face images are captured under frontal pose with strict constraints. However, in an unconstrained environment where a face may be captured in indoor/outdoor under arbitrary illumination and large pose and appearance variations or with partial occlusions, these systems may fail. To deal with these challenges, much attention has been devoted in the facial feature extraction stages. In this research project, we will investigate various feature extraction techniques, especially those published in the last few years and robust to illumination variation, pose and expression changes, and in occlusion, in face recognition. We will use these features with template matching or with simple classification systems to identify which features show robustness against what type of challenges (pose, illumination, expression, or partial occlusion) in face recognition. Fusion of features will also be investigated in this project.
Development of Raspberry Pi-Based Video Sensor for Fall Prevention Solution for Senior Care (2)A previous research project has developed an application system solution to address all the short comings of the present motion sensor fall prevention system. It will utilize multimedia, light , sound, video and mobile application. There fore the notifications will be sent directly to the nurse and not restricted to a confined area like the nurses’ station. Loud alarms will also be eliminated.To design, test and validate a fall prevention system that will be triggered by sencing the motion of the resident. The related devices that will then be turned on will include but not limited to the followings:1. Light 2. Voice chip with a pre-recorded voice of the resident’s family member. The message will be used to calm the resident down and ask him to wait for assistance, and that a care worker is on their way3. Video camera4. Through WIFI, the video camera will send a signal to a smart phone or multiple smart phones , turn the phone on with the recorded video and send the signal to a remote recording device that will have the capacity to record the video.5. The nurse carrying the smart phone will either attend the resident herself or call for assistanceThis project will study and develop alternative video camera based on Raspberry Pi micro-computer to address the short falls of commericial available video camera, then to integrate the video camera into the previously developed Fall Prevension System.  
Enhance the Web-Based User Interface for the Telepresence Robot Enabled Remote Lab for Distance Education  (1)Today, more and more students choose to study via online educational organizations.  These universities offer courses in science such as chemistry, physics, biology, and geology.  For many of these courses, a lab component must be completed in order to get full credits for the course.  As a result, online students must do the lab components at home or physically come to the universities' labs.  As a result, there is a need for an alternative solution that would also fully engage remotely located students and increase the learning outcome when doing remote lab activities.  Students from university such as Athabasca University would greatly profit from being able to “transport” themselves and be “there” when doing lab works or similar activities.  This could be achieved via a robot “Avatar” that would be controlled by a remotely located operator; in this case, a student at home.  Today, regular Internet bandwidth is enough to provide a good user experience.  Furthermore, some studies show that a Telepresence robot in a class room setting help in learning activities.  This research project is to enhance the web-based user interface for online control the telepresence robot to study a better way for online use to interact with the remote lab environment in order to achieve online user's experiences to be presented in the remote lab in terms of controling robot and interact with the lab work and environment.The main research task for a MITACS Globalink student to this project will include assembling telepresence robots and participate development of a web-based application that enables online users to interact with the telepresence robot. The majority of work for a MITACS Globalink student will be programming. 
Study and Development A Plug-in for the 3D Visulization Software:vieWTerraThis project provides an unique opportunity to explore a cutting-edge 3D real-time visualization software, vieWTerra. The purpose of this project is to study and explore the functions and features of the vieWTerra in order to create a plug-in to integrate a snow model for snow study for physical geography research and education. The objective of this project is to use the software's SDK to develop a plug-in for the software, which will allow to use the snow model, to import and export our own dataset data to the software database, and to create or modify the existing certain parameters of the software. The vieWTerra software's information is as follows:"The vieWTerra Viewer allows seamless navigation around a 3D real-time ellipsoidal model of the Earth, zooming in and out without loading times and with a total freedom of movement in every direction from the bottom of the seas to outer space. Being a 4D system, it takes in account the time (T) dimension in order to allow for continuous time of day and seasonal changes, dynamic rendering of all types of weather conditions or dynamic scenario creation and replay.Users can integrate more accurate data in multiresolution format on their own. The vieWTerra Viewer includes various controls in its User Interface, so that users may conveniently and in real-time change the various parameters in the 3D Window: time of year, time of day, temperatures, wind speed and direction, precipitations, snow cover and visibility. It also already includes a set of dynamic entities. Users can very quickly and easily implement their own scenarios, by customizing the scenery and animating the scenes via the various controls of the User Interface. "
The Effects of Herbicides on Aquatic Biofilms_Clone (1) Herbicides such as glyphosate and 2,4-D are frequently found in surface waters, often at low concentrations.  The effects of these herbicides on aquatic ecosystems are largely unknown.  From previous research in this laboratory, we know that the herbicides glyphosate and 2,4-D can negatively affect biofilm function (gross primary production, respiration) and accumulation of biomass.   This research project will extend our work on herbicides and biofilms.  We will use chemical diffusing substrates to model the exposure of biofilms to low concentrations of glyphosate and 2,4-D in lentic and lotic systems.Chemical diffusing substrates consist of a diffusing medium such as agar in a small cup.  The agar is amended with a low concentration of the chemical of interest.  A porous substrate (e.g. fritted glass, cellulose sponge, etc...) is held to the surface of the agar.  When placed in an aquatic system, the substrate is colonized with microbes (algae, bacteria, and fungi).  Over time, biofilms grow on the substrates.  Biofilms grown on control substrates are compared with those grown on substrates that were exposed to chemicals present in the agar.  Gross primary production, community respiration, and biomass are measured for each substrate biofilm, and compared among different treatments.This project will investigate how NAs affect biofilms in terms of:- dose dependence- effects on autotrophic vs. heterotrophic biofims- effects in lentic vs. lotic systems- effects of nitrogen and phosphorus availability- effects on different biofilm populations (growth phase vs. mature)Field sites will be located near the Athabasca University campus.
The Effects of Naphthenic Acids on Aquatic Biofilms_Clone (1) Naphthenic acids (NAs) are one of the waste products of oil sands production, and are of environmental interest because of potential effects on aquatic life near oil sands operations.  NAs are known to be toxic towards bacteria, for example.  This investigation is into the effects of NAs on aquatic biofilms.  We will use chemical diffusing substrates to model the exposure of biofilms to low concentrations of NAs in lentic and lotic systems.Chemical diffusing substrates consist of a diffusing medium such as agar in a small cup.  The agar is amended with a low concentration of the chemical of interest.  A porous substrate (e.g. fritted glass, cellulose sponge, etc...) is held to the surface of the agar.  When placed in an aquatic system, the substrate is colonized with microbes (algae, bacteria, and fungi).  Over time, biofilms grow on the substrates.  Biofilms grown on control substrates are compared with those grown on substrates that were exposed to chemicals present in the agar.  Gross primary production, community respiration, and biomass are measured for each substrate biofilm, and compared among different treatments.This project will investigate how NAs affect biofilms in terms of:- dose dependence- effects on autotrophic vs. heterotrophic biofims- effects in lentic vs. lotic systems- effects of nitrogen and phosphorus availability- effects on different biofilm populations (growth phase vs. mature)Field sites will be located near the Athabasca University campus.
Inhibition of Bacterial Biofilms by Novel Antimicrobial CompoundsThis project will involve testing of a variety of novel antimicrobial compounds that we have identified in our laboratory on bacterial biofilms produced by the bacterium Pseudomonas aeruginosa as well as other species.  The compounds tested are small molecule inhibitors and peptides that have been shown to disrupt bacteria in a high-throughput assay we have developed.  The compounds will be tested and evaluated for efficacy using a BioFlux apparatus, which allows for the formation of biofilms in physiologically relevant conditions under shear flow.  Biofilm integrity will be monitored using phase and fluorescence microscopy and analyzed using computer software designed to measure the depth of the biofilm and the intensity of the fluorescence.  Compounds will also be tested in synergy with known antibiotics to see if they can enhance or improve the outcome by eliminating bacterial biofilm production.
Bioremediation with fungal mycelia (1) This project aims at the removal of contaminants from water and soil through bioremediation with fungal cultures. Specifically, the feasibility of a range of wood substrates for inoculum production will be tested. The project will use bioassays (Microtox) for testing degrees of contamination before and after treatment and in a later phase, chemical analysis.  Phase 1: In the first phase of the project a bioassay will be performed with contaminated water and soil. In extreme cases of pollution some dilution may be necessary. Phase 2: Preparation of fungal inoculum using a combination of wood and grain based substrates. (This step may require about 3 weeks). Several different fungal strains will be used. Phase 3: The third phase of the project involves the development and testing of various fungal inoculation units for efficiency. They will be used both in aquatic and in soil based microcosms.  Phase 4: Microcosms will be inoculated with various fungal species. Phase 5: After regular time intervals of exposure treated water or soil will be ‘harvested’ every three days and subjected to a bioassay. This will be followed by chemical analyses. In the final phase 6 of the project, field based trials with fungal inocula will be conducted. Chemical analysis of selected contaminants will provide insight into the fate of individual pollutants after fungal exposure. 
Development and improvement of ectomycorrhizal inoculum (1) In this project we are looking at ways to develop and improve fungal inoculum from ectomycorrhizal fungi. In particular we are looking at Suillus sibiricus (and possibly other Suillus species), an ectomycorrhizal fungus that forms associations with pine species in Alberta (including the  endangered species P. albicaulis). The current, successful method for tree seedling inoculation requires prior collection of fruitbodies to be used in the inoculations; this is a painstaking process and its success depends on finding a sufficient number of fruitbodies before inoculation.Therefore, this project aims to look at the feasibility of alternative methods for the production of inoculum. In particular, we are looking at the production of liquid cultures (and possibly pellets) that could be used to inoculate trees, using existing stock cultures. We are also looking at some of the factors that might affect inoculum viability, particularly the viability of the basidiospores. In addition, we are studying how other fungi might influence inoculation success.  If successful, alternative methods of inoculation will result in increased  inoculation success and may have implications for other practical applications of mycorrhizal research.
Blockchains for Data Storage and Mining in Learning Analytics The central technology being explored as a platform for this learning trace process is the blockchain algorithm, popularized in cryptocurrency transactions. Blockchain algorithms use a hash algorithm, nonce and block code, along with the message packet, to generate a hash code. These can be arranged into a chain by embedding the hash of a previous block into the packet of the next. The nonce key is chosen such that the generated hash is signed, with a static header. Cryptocurrency blockchains use the hash header “0000” as its signature. Unsigned hashes can be fixed by changing all following messages in the chain. Therefore, to ensure tampering security, multiple trace stores will have to be installed for error detection and correction.By following this procedure, tampering in the chain can be detected by the fact that any tampered block in the chain will have an unsigned hash, or by the fact that a particular blockchain does not agree with its comparable chains stored in other servers. This will make the learning trace immutable. In addition to this feature, this project will explore the ability for a student to extend and retract read permissions to this blockchain, or segments thereof, through the use of RSA encryption algorithms. This will make the learning trace under the control of the owner.Additional features of this format to be explored include the ability of evaluating institutions to independently and verifiably add assessments to a learning trace chain, the use of chain attributes as indicators for learning performance, and the use of learning trace chains as a resource for employers evaluating potential and current employees.Architectural features of this project will involve a learning event chain server and data store, a learning event ingestion system, a learning event inferencing system, and a learning event chain browser. 
Traffic Flow Analysis In 2000, road traffic congestion in USA alone caused 3.6 billon vehicle-hours of delay, 21.6 billion liters of wasted fuel, and US$67.5 billion in lost productivity. Yearly estimates on economic, health, and environmental cost of traffic congestion in New Zealand is in excess of NZ$1 billion [Hazelton, 2010]. Traditionally, traffic modelling has concentrated on simulating traffic behaviour. The science of traffic analysis, modelling, and optimization aims to estimate traffic load, to detect and prevent traffic congestion, and to optimize the flow of traffic. Optimization of traffic flow not only reduces drivers’ stress levels, but also reduces air pollution [Angleno, 1999] and controls fuel consumption with respect to the environment and the economy. This proposal directly addresses the later – to optimise vehicular gasoline consumption in urban centers by regulating the flow of traffic using smart traffic lights.Classical traffic models are mostly based on the treatment of vehicles on the road, their statistical distribution, or their density and average velocity as a function of space and time. Most models employ techniques ranging from cellular automata, particle-hopping, car-following, gas-kinetics, through to fluid dynamics present a passive approach to traffic optimization. That is, traffic data is collated apriori and the models are validated posthoc. In a compelling argument for the need to change the manual adjustments to traffic signals, Thorpe [1997] showed, using limited simulation models, that the best traffic signal performance could be achieved using Reinforcement Learning. Many urban centers now employ traffic lights that respond to real-time data obtained from devices such as road loops, video cameras, and other traffic detectors [Olsson, 1996]. This project aims to develop a Bayesian Network model that simulates the control of traffic lights on a main artery road to improve the flow of traffic in areas surrounding the artery.
Algorithm Visualization for E-learning This project builds a Web-based e-learning system for learning data structure and algorithms or game theory to computer science students. The system will consist of a collection of interactive multimedia, computer games, and software agents as a pedagogical tool for online learning data structure and algorithms and difficult concepts in the Data Structure or Design and Analysis of Algorithms.  The key functions of the tool will include: explain key data structure and algorithms or concepts and describe a range of approaches to algorithmic problem solving. The system will also include some modules  to monitor and analyze students’ learning behaviours, and assess, predict student performance and provide feedback to both the students and educators.  The interface should give user control and multiple ways to view an algorithm. The presentation will consist of a coordinated display of interactive animation, pseudocode, and textual explanation.  Data collection and analysis will be implemented as well.  The student will be working on part of the modules through joining a team led by me. 
Location-based Social Networks Mobile App for Homecare Many mobile homecare research focus on the use of mobile devices to collect users' lab data with/without additional lab equipment and to monitor users' health status. This research integrates benefits that both location-based service and social networks have to enhance users' experiences in getting greater independence and inclusion for home confined users and their caregivers. Furthermore, the research can help users build social circles with whom have similar situations in neighborhoud (of either physical or culture aspect) and get stronger supports through psychological interactions and educational knowledge and experience sharing. The research aims to develop a mobile app that allows users create and join social group in which the users or their family or friends share similar health problem and situation, based on their physical or culture distance. Users in the social group can exchange information; receive follow other users to get the users' updates and notifications sent by the system; talk and discuss their experiences via different channels like video, audio, and text; deliver and share the knowledge and information they have accessed; and, receive localized latest news and updates automatically sent by the system.
Better Human-Computer Interaction Can Effectively Improve Users Perceptions toward Multi-User SystemIn the past, we have developed a chessboard like web-based multiplayer game -- Multiplayer Educational Game for All (MEGA World) at http://megaworld.is-very-good.org -- for learning due to we believe that implicit assessment is good for students who do not like explicit exams or who suffer from exam related stress.The game allows teachers to create their own game world maps, NPCs, quests and items. The students can pickup quests from NPCs in vary places. Currently the game has administration portal for adding new NPCs, items, quests, buildings, and landscapes as well as expanding the size of the world (and cities, etc.). NPCs in the game can not only prepare quests for players and give players necessary items, but can also sell players things they need. The longer the students play the game, more concepts, knowledge and skills they can learn from solving the quests. It is very important for developers to have a system that makes users have positive perceptions toward it in terms of accepting the use of it and believing its usability. The use of the main stream of graphics and virtual world engines may help to improve users' perceptions toward a system. In this research, you are going to choose one of the main stream and advanced technologies (e.g., HTML5, Unity3D, Unreal, Project Anarchy, and ENIGMA) to implement the features that a current multi-user system - MEGA World. Furthermore, a small pilot is going to be done to verify the hypothesis -- the use of the main stream and advanced technology can help to improve users' perceptions toward the multi-user system -- via usability and acceptance questionnaires.
Quest Design for Multiplayer Online Game In the past, we have developed a chessboard like Web-based Multiplayer Game (http://megaworld.is-very-good.org) for learning due to we believe that implicit assessment is good for students who do not like explicit exams or who suffer from exam related stress.The game allows teachers to create their own game world maps, NPCs, quests and items. The students can pickup quests from NPCs in vary places. Currently the game has administration portal for adding new NPCs, items, quests, buildings, and landscapes as well as expanding the size of the world (and cities, etc.). NPCs in the game can not only prepare quests for players and give players necessary items, but can also sell players things they need. The longer the students play the game, more concepts, knowledge and skills they can learn from solving the quests. This research project focuses on the design of RPG quests for the chosen disciplines and learning subjects include English, Math (elementary to high school), high school science, programming languages, or social studies. Due to the reward of a quest usually include experience points and receiving experience points can make student's character level up, this research project also needs to consider the experience points required for leveling as well as the experience point range that different quest types should have.
Multiplayer Educational Game (MEGA World) In the past, we have developed a chessboard like Web-based Multiplayer Game (http://megaworld.is-very-good.org) for learning. The game allows teachers to create their own game world maps, NPCs, quests and items. The students can pickup quests from NPCs in vary places. Currently the game has administration portal for adding new NPCs, items, quests, buildings, and landscapes as well as expanding the size of the world (and cities, etc.). NPCs in the game can not only prepare quests for players and give players necessary items, but can also sell players things they need. The game now needs more gaming functions so players can interact with peers, animals, monsters, bosses in the fields as well as in the dungeons. The gaming functions can make players have better and fun game experience so they can spend more time in the game -- the more time they spend in the game-play, more concepts, knowledge and skills they can learn from solving quests. Furthermore, the functions can also make the solution of quests vary.
Platform Independent Trading Card Game Past research shows that symbolic educational rewards are meaningless to students, however, at the meantime, students would not appreciate if the real educational rewards are not so useful to them. Of course, 'money' as rewards shouldn’t be considered. Card games are very common and welcome by students in different ages and even for graduate and undergraduate students. But most of card games are either commercial ones or difficult to take as educational reward systems due to its in-game elements are hard to connect to the academic performance of learning activities. The current version of trading card game (http://tcg.is-very-good.org) was developed intends for teachers deliver/give to students according to their performances in different learning activities (e.g., classroom participation, discussions, assignments, quiz, exams, etc.). There are three different card types and five card levels (i.e., rarity of a card and five star card is very powerful and rare to see, and of course, to receive from the teacher). Also, the cards can be designed by us simply since the game is developed by ourselves.  It is worth to mention, the game supports multiple languages and players who use different languages can still play and compete with each others.The tasks of this position including the design and development of online and offline trading card game for educational reward purpose at both of desktop/laptop and tablet/smartphone platforms. Relevant functions have to be developed in modularized PHP or JSP pages to give flexibility and reusability in future development and enhancement for working with other systems. 
Motion-Sensing based Virtual Experiment Environment for ScienceRezaei & Skinner (2012) have investigated whether integrating motion-sensing games into the mobile learning system can assist in enhancing learning achievement and learning retention. They have found that the motion-sensing games can provide students a relaxed and interactive learning experience via bodily movements. Students can learn knowledge from the external stimuli gradually. Ou and colleagues (2011) use mobile learning system with motion-sensing games to correct student's misconceptions. Their experiment results show that student's learning retention significantly exceeded those who use a mobile learning system without motion-sensing games. Li and colleagues (2012) explore the effects of applying webcam-based motion-sensing games for training autistic students’ sensory integration. They have found that not only the participants perceived positive attitude toward the game but also the game improves the effect of the training and makes students hope the training can be continued longer and take the training every day.Many virtual or software games have designed and implemented for students learning Physics. However, only few of them take accurate Physics rules and equations into consideration in the system design. Amongst those games in which more accurate Physics rules have been applied, they don’t provide students immersive experiences in playing. This research project doesn’t only apply accurate Physics rules into the virtual experiment environment design with the help of professors from Centre of Science, Athabasca University, but also give students immersive experiences in doing Physics experiments via the natural user interface. 
Treasure Hunting Mobile Learning App The tasks of this position deal with developing a mobile treasure hunting game with modularized JSP (with JSON and XML), Android-based software agents, and relevant AJAX webpages based on pre-designed game flow. The game has two kinds of users - mobile phone users and web browser users. For the web browser users, they can create gaming area by setting the GPS coordinates (with Google map's help) as well as corresponding QR Codes (by uploading QR Code image files); create roles that the player can choose to play; create NPCs (including their appearances, positions and area, dialogues, quests, quest items and correspondent QR Codes and coordinates if apply); and, setup goal objectives (e.g., the player needs to help more than one specific NPC or has collected more than one special items or has completed all required quests). For the mobile phone users (i.e., the players), they can choose a role to play; specific NPC will show up when players enter pre-defined area; they can pick-up quests; and, they can complete quests with GPS receiver and QR Code scanner (e.g., arrive the place NPCs asked them to go to and use camera to scan the QR Code to gather the quest items). All functions have to be developed in modularized servlets to give flexibility and reusability in future development and enhancement for working with other systems.
The Use of Open Street Map in Landmark-based Mobile Navigation SystemTravelers could receive information and materials provided by the system wherever they are located in the real world. There is a problem in such mobile systems. The problem is that travelers might don’t know where to go to visit. They will spend time for moving in the real world and time for visiting the places they are interested. A good guidance message can lead them to the right place more quickly. The research team has proposed a method to generate the guidance message with knowing spatial knowledge (context-aware) for guiding travelers when they are visiting a new city (location-based). The navigator leads the travelers moving in the real world from one spot to another with guidance messages just like the driving guidance systems in cars. The navigation system currently only considers the relations among situated objects and doesn't take shortest path planning into consideration. Travelers might still need to spend long time to travel and search. Beside the shortest path issue, the proposed method has simplified the problems by ignoring the curviform line objects and non-quadrilateral shape objects. How to transform these specific objects into the situated map is the object shaping issue. Furthermore, this research also chooses to not take the no-trespassing situated shape objects as the landmarks. So how to inform travelers make a suitable detour to pass the no-trespassing situated shape object under the situation that the mobile devices have no location-aware feature is the no-trespassing object issue. At last, the geographical information should also be taken into consideration, because the landmarks might not be able to see by travelers due to its positions, heights, and even shapes, i.e., the visibility issue. Solving these four issues are the objectives of this research project.
The Use of Open Street Map in Next Stop Recommender Mobile App User wandering behaviours may involve many location visits in different order. The research team has proposed an algorithm which can provide users recommendation for their next visit according to the similarity of their behaviours between each others and the connections amongst locations. The research has three limitations which are the objectives of this research project. The first limitation of this research is that the proposed algorithm currently treats all visited places equivalent without taking the categories of the places into consideration. In such case, a non-relevant place like gasoline station or grocery store visited in the middle of a camping trip may keep the system from finding more accurate popular patterns, finding recommendation rules and making appropriate recommendations. The second limitation of this research is that the important places and its area are manually entered into the system now. The system should be capable of importing the point of interests directly from open access map data – Open Street Map. With such enhancement, the travelers in world wide will benefit from the research. The third limitation of this research is the lack of considering social effects while making recommendations for travelers. For instance, a traveler may change his or her mind to pay a particular place a visit because he or she finds hundred thousands of other travelers went to there before or hundreds of travelers 'Like'  the place. As the system is now capable of being aware of whether the recommendations are taken by the travelers or not, it can let the traveler know how many travelers before him or her had accepted the particular recommendation. In such case, the social effects of a recommendation can be measured and the recommendation algorithm can be revised to a more adaptive one to provide travelers better personalized service.
Drug-Drug Interaction Discovery Many people may have chance to see more than one doctor and receive prescriptions from different doctors. Due to privacy issue and accessiblility, a doctor may never know what kind of medications his or her patient is currently having. As we all know that some interactions existed between drugs, that is so-called drug-drug interactions. This research aims to design a mechanism which can extract and identify the potential interactions that two drugs may have and to provide users (including doctors and patients) alarm when the names of two drugs entered by the users. The outcome of this research may be implemented as an add-on of web-based system or a plug-in module of mobile app or a cloud service that takes any client application's request and information and returns its analysis results to the client application (i.e., can be another web-based system, can be a PC/Mac application, can be a mobile app, can be a wearable app, etc.).
Streaming Video Annotation and Evaluation Platform for Teaching and LearningStreaming video have been widely used by teachers and learners for teaching complex concepts and self-learning nowadays. In general, teachers create video clips which can be used by them as supplemental materials for lectures and upload them to streaming server such as Youtube. Learners can review the video clips when their teachers tell them to do so as well as they can review the videos when they need. Sometimes learners also search particular keywords on Youtube seeking out some videos which can help them learn complex concepts as well as guide them through the process step by step so they can have better understanding of the concepts and knowledge they are learning. Moreover, teachers who don't have time to prepare such video by themselves or have no necessary video recording and editing skills could also search video clips on the streaming server for their courses and lectures. No matter a video clip for teaching and learning is self-made or found via searching, teachers always have difficulty to tell their students or learners that which part of the video clips students and learners should pay attention. They also cannot tell students or learners to skip and forward to or watch a specific timestamp in the same or different video under particular circumstance. Furthermore, two teachers may want their students/learners to review different segments of the chosen video they found, even both of them teach same topic/course. Last but not least, although streaming video server like Youtube does have way for audience to post/respond comments as well as choose Like/Dislike perceptions, a video for teaching and learning may need more sophisticated evaluation mechanism; for instance, ratings and comments for certain segment(s) of the video.
Developing an online game to improve learning skills While Canada and many other countries are doing well in producing people with university, college and trade credentials, the actual skill levels in key areas like critical thinking, problem-solving, innovation, etc. are underwhelming. Those skill deficits limit people’s potentials and their contributions to their employers, thus, having a negative impact on the economy overall. This undergraduate project is part of a larger project. The aim of this larger project is to support the improvement of such skills through the development of an educational online game that allows users to play against each other in a set of subgames, each focussing on implicitly improving particular meta-cognitive skills. The game utilizes motivational techniques to encourage users to keep playing, uses learning analytics to increase users’ awareness of their skill levels and progress, as well as personalizes the gaming experience to particular users and their preferences and skills. Within one year of launching the game, we anticipate that at least 1000 users will have increased their meta-cognitive skills by at least 25%. Such improved skills will boost users’ learning capacities, whether at university or on the job, and will enable them to reach their full potential. The undergraduate student will be working in the larger project on particular project tasks, helping to achieve the goals of the larger project. For example, tasks can include • researching how games can support and improve particular meta-cognitive skills; • designing and/or implementing subgames or game components that improve players’ meta-cognitive skills• designing and/or implementing game features to motivate players keep playing• designing and/or implementing game features to provide players with analytics on their skills• designing and/or implementing game features to personalize the playing experience to players’ needs and preferences • evaluating the game through analyzing its effectiveness and finding possibilities for improvements.
Structural and relational learning for natural language processing (1)This research focuses on improving machine learning methods that are capable of structural and relational outputs for semantic parsing and document summarization, which are important NLP tasks behind of a wide range of applications including information extraction, information retrieval, document classification etc., which in turn will enhance business and education systems in demand for effectively text analysis.This project aims to develop a semantic parsing and document summarization system to support better document understanding. Statistical relational and structural learning methods such as Markov logic networks, probability relational models and structured support vector machines will be investigated in terms of their ability to handle the structures and relations in natural language syntax and semantics, and utilized in modeling, learning and inference of semantic structures of natural language sentences. The generated semantic structures/relations will be used as key mechanism for ranking the importance of sentences for document summarization. The document summarization tasks will be performed against a collection of articles from an open educational resources and the outcome of the summarization will be further used for document matching and document classification and other tasks for learning support, in the hope that the users will save time in quickly browsing and locating the learning materials. The key research problems include how to simplify the representation of semantic structures to suit the capability of selected structural and relational learning models, how to design effective search method for the needed inference during the structural learning process, how to encode useful semantic databases such as FrameNet in relational learning based semantic parsing, how to implement programs based on existing algorithms and tools for performing semantic parsing and document summarization. The prototype system of the project should be able to demonstrate document summarization and document matching in an educational environment for the purpose of proof of concept.
Statistical and deep learning in natural language text and image analysis (1)This research project focuses on statistical learning and deep learning techniques, and their application in natural language processing and image analysis, for recognizing semantics or meaningful relations in text and images from unstructured big data in social networks, so as to better understand the data and serve the users. This project aims to develop a mixed natural language text and image analysis system for an online social network environment, where plenty of articles and comments including both text and images are increasingly produced by the users. Several predefined events and semantic relations useful for the stakeholders will be extracted, identified and recognized against the mixed data by using statistical and deep learning algorithms, and then visualized in an interface as real time report. The key research problems include how to define and extract features from both text and images, how to effectively model joint text and images processing, how to implement efficient statistical and deep learning algorithms and programs for representing and analyzing the unstructured data, and how to make use of higher level semantic information in modeling and learning. Moreover, some additional information associated with multiple modalities, will ideally be jointly modeled in the learning process and further leveraged for analysis. The prototype system of the project should be able to perform effective text and image analysis with expected outputs for the purpose of proof of concept. 
Small unmanned aerial vehicles (UAVs) for high-resolution environmental remote sensing: a soil moisture case study. Successful research in environmental remote sensing relies on multiple-view approaches to data collection. In multi-stage remote sensing, data are collected at different geographic scales. Low-altitude, high-resolution aerial observations bridge the gap between in situ and satellite-based observations. These can be achieved by unmanned aerial vehicles (UAVs), with minimum logistical support and lower operation/maintenance costs than manned aircrafts.UAVs are remotely-controlled or autonomous aircrafts without a pilot aboard. They were initially designed for military purposes, to perform reconnaissance and attack missions while reducing casualties. However, they are now deployed in a small but growing number of civil, commercial, and scientific applications.We have assembled several small UAVs, ranging from multicopters and EPP-foam airplanes with limited flight time (<1 hour) and payload weight (up to 2 kg) to larger fixed-wing aircrafts with extended endurance (6+ hours) and payload capability (up to 10 kg). We are using these UAVs mainly for tracking springtime snowmelt timing and spatial patterns and monitoring the impact of climate change on permafrost landscapes in Nordic communities. But, we are also considering their potential for further applications, including soil and vegetation mapping.This project will consist in equipping one of our small UAVs with a full-spectrum camera and deploy it for obtaining soil moisture maps in low vegetation areas and under forest over an experimental acreage located ~150 km west of Edmonton, Alberta. Ground-based observations of soil moisture, temperature and permittivity at 5 cm from the top soil surface will be collected with a portable, handheld device, concurrent with each flight. This information will be used to calibrate and validate a soil-moisture retrieval algorithm based on the UAV imagery.This project represent a unique opportunity for you to apply your knowledge of remote sensing while gaining new practical experience in the exciting rising field of unmanned aerial vehicles. 
Constructing Virtual Worlds for an Online Physical Geography Course on Snow and Ice Dynamics.Geography is an empirical science that aims to describe and understand the world through the analysis of spatio-temporal patterns of human and natural phenomena and the interactions between them at different scales. The world, with both its physical and human aspects, is a “geography laboratory”, and so a great deal of the work geographers do is field based. For this reason, field study is a core compulsory part of the training of students in geography. It is also highly regarded for its many benefits from an educational perspective. In a brick and mortar university, geography students are exposed to fieldwork through field research and various types of field excursions, such as field lectures on campus, local field trips, and residential field courses off campus. In an online university, however, opportunities for field excursions are limited, primarily because online students are geographically dispersed in relation to the location of the provider campus. Today, the difficulty to implement fieldwork in a non-traditional educational setting represents a major obstacle to the offering of more courses, even full degrees, in geography online.At Athabasca University, we are developing virtual environments and mobile learning solutions to incorporate both virtual and real field excursions into online physical geography courses. To this end, the Summer 2018 project will consist in integrating a spatially-distributed snow evolution modeling system to a powerful Earth viewer (i.e. vieWTerra) to build custom 3D real-time simulation applications for an online course on snow and ice dynamics. For example, students will travel through virtual winter environments using avatars to watch how snow accumulates, compacts and melts over the landscape. They will also learn how to sample snow depth and density and to identify snow stratigraphy and snow grain morphology.
Learning Analytics – Adding Meaning to Huge Amounts of Data (2018)This undergraduate project is part of a larger project. The aim of this larger project is to design, develop and evaluate a tool that allows users to access and analyse student behaviour data in learning systems by enabling users to extract detailed information about how students interact with and learn from online courses in a learning system. The tool needs to be easy-to-use and enable users to get the data that they are interested it, in the format that they easily understand. In order to do so, the tool allows users to execute predefined and customized queries against any learning system that stores its data in an SQL accessible database. Users can also chain together queries to make more sophisticated compound queries. More importantly it allows users to progressively improve the analytical capabilities of the tool with a simple to use graphical user interface (GUI). While the first version of this tool already exists, several extensions are planned. For example, the creation of an expandable ontology is planned that integrates data from disparate administrative and learning management systems. This mechanism will accommodate data from new systems as well as adapting for upgrades to existing systems, and therefore expands the amount of available data as well as the comprehensive possibilities for analyzing and retrieving relevant information and patterns. Furthermore, research is planned on adding intelligent support to identify significant indicators and relationships in students’ behaviour data as well as visualize such indicators/relationships to the users of the tool.
Wearable Accessibility technologies: critical review from the security prospective  (1)Goal: Establish a baseline for the security assessment of the new wearable technologies that are intended to improve accessibility. Methodology: 1. Baseline security evaluation method will be selected based on the suggestions from industry accepted security standards. 2. Papers presented at the ACM SIGACCESS Conference on Computers and Accessibility (ASSETS) in the last 10 years will be analyzed to select the papers related to wearable technologies. 3. Selected papers on wearable technologies will be mapped to the proposed security baseline.4. Gap analysis will be performed to observe potential vulnerabilities / misuses5. Analysis will be performed to suggest basic mechanisms that should be included in the wearable assisting technologies in order to secure them from the potential misuse.ScheduleWeek 1: Review the project, review potential security baseline evaluation methodsWeek 2: Create a set of required security controls from the baseline security evaluation methodologyWeeks 3-5: Review papers from the ASSISTS 2007 – 2016 array, select papers related to wearable technologiesWeeks 6-7: Identify security gaps in the reviewed papers in order to identify potential security vulnerabilities. Propose minimal set of controls to appear in wearable devices / solutionsWeek 8: Prepare project report
Using deception techniques to improve WebSPA securuty Goal: Establish an additional security mechanisms related to detection of authorisation key leaks in WebSPA.Methodology: 1. Conduct analysis for WebSPA code (https://www.owasp.org/index.php/OWASP_WebSpa_Project). Expected result: Gain reasonable understanding of WebSPA scripts.2. Identify code points where leak detection mechanisms can be added.  Expected result: Modify WebSPA code to add logging capabilities at the authentication stages3. Modify client code adding the ability to select the key based on the pin number. Expected result: WebSPA client to be able to choose key from the predefined key.  4. Modify server daemon to be able to perform multi-key authentication. Expected result: WebSPA server running with multiple keys. 5. Modify server daemon to be able to send key index for verification. Expected result: WebSPA server to send out identified indexes6. Create additional service to verify key and create alarm mechanism . Expected result: additional daemon capable of key index verification. ScheduleWeek 1: Review the project, install and test WebSPAWeeks 2: Modify WebSPA client to use multiple keys. Weeks 3-4: Modify WebSPA server to use multiple keys.Weeks 5-6: Create index verifying service.Week 7: Run integration testsWeek 8: Prepare project report
Nonlinear Effects of Diffusion and Dispersion in Porous Media This project will focus on solving the nonlinear form of the advection diffusion dispersion equation using finite difference methods programmed in Matlab. A part of the project will entail conducting a literature survey to determine the applications of this solution to remediation of groundwater and water aquifers as well as minimizing environmental impacts oil recovery using solvents. Research will also be done on alternate methods of solution using partial differential solvers in Maple or Mathematica as comparisons on results that have been obtained to date. The student will also focus on developing an experimental and lab studies that would confirm the behaviour of this equation. If time permits, it would be beneficial to explore the two dimensional form of this equation using the same techniques.Preliminary results on the numerical solution of this equation suggest that the propagation of the solute proceeds at a much faster rate when the nonlinear form of the equation is used compared with the linear form. To date, a sensitivity study of the of the parameters used in this equation has not been done. Therefore, it will be necessary to examine the sensitivity of the numerical results to variations in these parameters. The parameters include flow velocity, diffusion coefficients and dispersivity. The literature review will provide the range of the parameters to be used in the sensitivity study.  
Scaling of Solvent Enhanced Oil  Recovery Processes using Reservoir SimulationThere has been substantial interest in Alberta in using solvents for oil recovery to minimize the use of steam for in-situ oil/bitumen recovery. Understanding upscaling of solvent processes is still in its infancy as is understanding the mechanistic behaviour of solvent recovery from oil/bitumen reservoirs. Reservoir simulation has been used in other processes to study scaling and scaling parameters. This project will begin with a brief literature review of research done in this area. The project entails setting up reservoir simulation models, likely for homogeneous reservoirs at various scales, and then implementing these simulations using a thermal compositional reservoir simulator, STARS. The principal investigator will aid the student in setting up the simulations unless the student has this expertise. It is likely that the research will focus on gravity drainage processes only. The output from the simulations will be analyzed and compared to determine the scalability of the process. This research will be used to determine the viability of using reservoir simulation to explore the scaling of this process. If time permits, the researchers may further explore the use of externally applied heat to the same reservoirs considered in the earlier part of the study. Also if time permits, the researchers may explore the effects of various operating parameters, such as injection pressure, production pressure and mass transfer coefficients such as diffusion and dispersion.
Development of an Automated Problem Solving Aid to Teaching Engineering: Difficulty Level AssessmentThe goals of this scholarship are:- Complete a literature review on any standards or existing methods of Difficulty Level assessment that exist today- Further explore the assessment of Difficulty Level in Higher-Education STEM subjects- Propose software processes that allow for the automatic generation of new iterations of a problem based on Difficulty Levels (Easier OR Harder)- Create an assembly of first-year engineering content that has variable Difficulty range to be used by MacEwan in the fall 2017- Provide a concrete understanding of first-year engineering topics- Provide software industry training to a McEwan undergraduate studentThis research will be devoted to the  development of the Difficulty Level engine or an existing software package. In order to reduce complexity and maximize productivity of the student, the project has been broken down into various tasks.Task 1: Perform a literature review on the existing area of Difficulty Level assessment for STEM contentTask 2: Assemble a collection of first year engineering content that represents an overview of the topics learned in the first year. To be reviewed and accepted by Shelley Lorimer and the CEO of Varafy.Task 3: Author medium difficulty level problems using software package to get a deep understanding of the authoring platform today and how to create “templated” problems.Task 4: Clone these medium level problems and manipulate them to represent easier-harder versions of the original problem.Task 5: Infer any repeated processes or patterns that are available or automationTask 6: Research write-upUltimately in the long term, the problems and difficulty assessment will be used in the creation of assignments, seminars and possible exams for the ENGG 130 (statics) and ENPH 131 (dynamics) courses in first-year engineering at MacEwan. 
The Use of Lego Mindstorms in First-year Engineering Problem Solving DevelopmentThe student will conduct a literature review of the application of robotics (Lego Mindstorms) and Matlab programming on the learning experience of first-year engineering students. Data will be collected and analyzed on the application of these techniquies to first-year engineering courses. The principal investigator and the student will establish a framework to analyze the data so that an informed decision can be made regarding the potentitial for this initiative at MacEwan University. The student will also have the opportunity to evaluate Lego Mindstorms using the EV3 Mindstorms kit in conjunction with the Matlab programming environment. The student may do some research on decision making and algorithms that might be used to analyze the data collected in the literature review. This research will focus on evidence based research conclusions, and the applicability of this research to the Canadian University setting. Preliminary research in this area has indicated a strong connection between students' motiviation, practical teaching methods and learning. If time permits, the student researcher and the principal investigator may also research specific applications of this technology to MacEwan's first-year engineering curriculum. 
A Feasibilty Study on the Use of Solar Energy During the Summer in AlbertaA brief literature review will be conducted on the scalability of solar panels from small to medium size, to compare the energy that can be generated and used with the long term goal of predicting output from large scale solar projects. Two commercial solar panels will be investigated and data collected in the summer 2018 in Alberta. This particular project will be the beginning of what is perceived to be a longer term project to study the use of solar panels in northern climates. The energy output for these two panels will be recorded for later analysis, along with the "usability" of this technology based on the perceptions of the researchers. These results will be compared to information which is published in the literature to determine the feasbility of using commercial solar panels both from  an economic perspective and from individual residential use of this commercial technology. A preliminary research review has suggested that solar energy "might be able to" produce significant amounts (67-100%) of electrial energy in a residential community in Calgary. This research is intended to extend knowledge in this area with a focus on the practical application of existing solar technology. 



Smart hydrogels based optical fiber sensors for on-field detection of hormone and growth stimulators in foods (1)To feed a growing global population, producers maximize crop and livestock yields by techniques such as genetic alteration, growth stimulants (hormones), fertilizers, and pesticides. However, chemical-intensive agricultural methods have been linked to prevalence of numerous health problems.  While many countries have established regulatory bodies to ensure food safety, others do not have the resources to enforce the responsible use of chemicals in agriculture. The consumers of foods produced in unregulated countries are put at risk for health complications and, in the face of increasing global trade and immigration, the need for inexpensive and effective methods of detecting chemical residues in food is paramount.The aim of this project is to develop inexpensive and portable detection devices, which rapidly and reliably identify pesticides and hormones in foods. Our study will focus on 6-benzyladenine (plant hormone) in bean sprouts, forchlorfenuron in watermelons, prochloraz in mushroom, and clenbuterol in meat.Our group have developed responsive polymers (hydrogels) change their optical properties on exposure to some molecules. Integration of molecular receptors (e.g. aptamers, enzymes and template imprinting) onto the hydrogels will be tested for adding specificity to target analytes.  This project will involve coating optical fibres (light guide) with molecular receptor hydrogels, with light output properties changing linearly to analyte concentration, thereby creating a robust sensor for foods analysis. With widespread need for usable and effective food analysis tools, we anticipate our sensors will solve a significant global problem in public health.
 Eco-friendly nanomaterials recyclable biofilter for waste water remediation (1)Water pollution resulting from industrial activities is a global problem, with the urgency for mitigation, especially with the decline of clean water reserves. In Alberta, Canada for example, leaching of contaminants (e.g. nathphenic acids) from bitumen recovery processed water in tailing ponds, remain an environmental concern. Antibiotics, hormones and microbes from biowaste in feedlot operations present another gateway for harmful contaminants.  Further, the necessity to reuse domestic used water for irrigation of lawns and kitchen gardens rather than draining to the sewer line is a needed ecological stewardship opportunity. Whether dealing with industrial effluents, tailing ponds, feedlot water runoff or domestic used water reuse for irrigating lawns, the practical challenge is to develop cost effective, environmental friendly and easily scalable platforms for water filtration and treatment, the overarching aim in this project. No materials best fit the ‘sustainable and biodegradable’ desired criterion, than nanocellulose and biochar, all derived from locally wasted agricultural feedstocks, such as canola straws, tea and coffee waste grinds. The project will focus on evaluating nanocellose biochar composite films, as an inexpensive biofilter for adsorption and removal of selected contaminants namely, naphthenic acids, hormones (specifically clenbuterol and estradiol) and microbes (Salmonella, and Escherichia coli). These are representative contaminants in fossil oil processing and agricultural sector respectively, useful industries in Alberta economy. The technology will be tailored for application in developing countries where water scarcity is a big problem. 
Imprinted Polymer Voltammetric Sensor for Rapid Detection of Tetrahydrocannabinol (Marijuana) in Saliva_Clone (1)Usage of drugs of abuse continue to be a concern in the development of healthy and safe societies. Commonly drugs include: alcohol, nicotine, diacetyl morphine, opium, cocaine, methamphetamine, and tetrahydrocannabinol (THC, marijuana). Analogous to alcohol, THC will increasingly be a societal problem in the future, with the mounting debate to decriminalize its use. Two States in the USA (Washington and Colorado) have legalized the use of marijuana, a trend that is likely in Canada and elsewhere.The cost for policing in regulation of illicit drugs is prohibitively high. Current THC detection methods are trained dogs sniffing and analysis of urine or blood by GC-MS and HPLC. These methods are expensive, tedious and impractical for widespread use.  Related research by other groups is focused on fabrication of an ‘electronic nose device’, mainly suited for custom cargo screening. Our goal is to develop an inexpensive deployable device for detection of THC in saliva, a less-invasive biological fluid. Using GC-MS  Hall et al. 1998 reported THC levels in saliva range from 50-1000 ng/mL after 4 hours of marijuana inhalation.  Our proposed device aims to have a wide dynamic range, sensitive enough to detect low residues of THC in saliva. Molecular imprinting polymer (MIP) technology will be employed, where polymers with capacity to selectively capture THC in saliva will be developed. While different polymer monomers will be evaluated, we postulate the use of methacrylic acid (MAA) and crosslinking reagent ethylene diamine methacrylate (EDMA), as a plausible starting point. The MIP polymer will be integrated with a carbon based working electrode and voltammetry used for detection. To ensure the device is expensive and portable, an in house fabricated miniaturized potentiostat, christened CheapStat, will be employed. Student(s) engaged in the project will acquire skills on fabrication of cheap devices using electrochemistry techniques.
Nanocellulose Based Multi-Responsive Antimicrobial Meat Packaging (1)The cost of food waste in Canada is ~ $27 billion, with 10-40% lost during processing and transportation, and over 50% thrown away in Canadian homes. Due to high perishability, ~40% of the food wasted consist of meat and fish adding ~10% to the end price.While food waste is a costly reality, worse is the foodborne diseases, estimated to cost ~ $ 1.33 billion/year in Canada in healthcare costs. Bioinspired responsive nanomaterials are an emerging materials for biomedical applications, but studies on application to food packaging has been limited. This is despite that they could be employed as smart packaging to mitigate food waste and foodborne pathogen poisoning.Responsive materials respond to change in pH, ionic strength, temperature, electric field, and presence of pathogens or certain metabolites.Both pH and redox are critical parameters that drive biochemical functions in controlling cell regeneration and death. Meat spoilage is associated with concomitant decrease of pH (~4-5) and redox potential. The decrease in pH is due to glycolytic metabolic activities of anaerobic and aerobic microbiota (e.g. Lactobacillus spp., Pseudomonas spp. etc.), producing by-products such as (e.g. lactic acid, pyruvic acid, acetic, isobutyric etc.), compounds associated with meats sour flavor. Further, compromised meat tissue oxygenation due to disrupted vasculature and microbiota activities lead to production of redox active hydrogen peroxide, linked to meat discolouration.We propose pH and redox species, are appropriate stimuli indicators of the earliest signs of microbiota activity before onset of meat deterioration. These two parameters can be used as triggers for antimicrobial release in responsive food packaging.We therefore propose to fabricate an environmentally friendly pH and redox responsive chitosan-nanocellulose-graphene oxide (GO) based smart packaging with antimicrobial microneedles for use in responsive polymer packaging materials, an advanced solution to meat preservation.
Imprinted Polymer Voltammetric Sensor for Rapid Detection of Tetrahydrocannabinol (Marijuana) in Saliva (1)Usage of drugs of abuse continue to be a concern in the development of healthy and safe societies. Commonly drugs include: alcohol, nicotine, diacetyl morphine, opium, cocaine, methamphetamine, and tetrahydrocannabinol (THC, marijuana). Analogous to alcohol, THC will increasingly be a societal problem in the future, with the mounting debate to decriminalize its use. Two States in the USA (Washington and Colorado) have legalized the use of marijuana, a trend that is likely in Canada and elsewhere.The cost for policing in regulation of illicit drugs is prohibitively high. Current THC detection methods are trained dogs sniffing and analysis of urine or blood by GC-MS and HPLC. These methods are expensive, tedious and impractical for widespread use.  Related research by other groups is focused on fabrication of an ‘electronic nose device’, mainly suited for custom cargo screening. Our goal is to develop an inexpensive deployable device for detection of THC in saliva, a less-invasive biological fluid. Using GC-MS  Hall et al. 1998 reported THC levels in saliva range from 50-1000 ng/mL after 4 hours of marijuana inhalation.  Our proposed device aims to have a wide dynamic range, sensitive enough to detect low residues of THC in saliva. Molecular imprinting polymer (MIP) technology will be employed, where polymers with capacity to selectively capture THC in saliva will be developed. While different polymer monomers will be evaluated, we postulate the use of methacrylic acid (MAA) and crosslinking reagent ethylene diamine methacrylate (EDMA), as a plausible starting point. The MIP polymer will be integrated with a carbon based working electrode and voltammetry used for detection. To ensure the device is expensive and portable, an in house fabricated miniaturized potentiostat, christened CheapStat, will be employed. Student(s) engaged in the project will acquire skills on fabrication of cheap devices using electrochemistry techniques.
Networking Augmented Reality Presentations to enhance Learning in the ClassroomAugmented reality is a technology which allows a layering of images onto user’s vision. In the classroom, instructors guide student learning using a variety of teaching techniques including: stories, demonstrations, and examples. These techniques are often limited since students cannot interact with the material simultaneously. This project tackles this problem creating an augmented reality presentation software which allows instructors to control what the class sees but at the same time allows the students to interact with the material.
Digitizing Ancient Christianity 2.0 "Digitizing Ancient Christianity" aims to do pioneering work in preserving the past for the edification of twenty-first-century users. Previous projects like the Perseus Digital Library at Tufts or the interactive maps developed by Stanford's Orbis project have laid the foundations for further digitization of ancient texts. The period of late antiquity, however, has been understudied in this regard. As a scholar of this neglected period, my goal would be to preserve evidence of late ancient culture and religion by using the latest digital methods and resources, ranging from digitization tools like OCR to mapping software like GIS. (For a hint, see: https://historyofchristianthoughtblog.wordpress.com/)In pursuing this goal, I would not be alone. As I transition from my research enviroment at the University of Chicago to my new home at MacEwan University in Edmonton, I will be collaborating closely with my colleagues in Classics, History, and Computer Science. Our Humanities Department  and Library already have strengths in all three fields, as well as in the sub-fields relevant to this project, from ancient languages to Greek and Roman history. I have been hired with an explicit mandate to jumpstart projects in the Digital Humanities, which means that the institution itself would put its research muscle behind a project such as this.On a global level, I will tap into my research contacts around the world. I see promising grounds for collaboration with scholars at KU Leuven in Belgium, who have blazed new trails in the interdisciplinary work of the digital humanities. Their work often focuses on the fifth-century author Augustine of Hippo, whose writings survive in large numbers (although they remain woefully under-preserved). As a scholar of Augustine myself, I would make a natural partner for them, as we team up to preserve the ancient past for the good of future generations.
Development of an automated  net-zero energy and water management gardening system for vertical farmingVertical farming is the growth of crops vertically on structures as opposed to horizontally on land. This concept is important since growing populations result in more crops needed to feed the people but will also result in less horizontal farm land as urban environments grow to meet the population’s working and habitat needs. Vertical farming helps offset this by integrating farming into the urban environment. Other benefits of vertical farming include less water usage, less pesticides required, and reduced carbon footprint. There are current limitations on vertical farming including: reduced direct sunlight requiring increased energy usage from artificial light sources and reduced pollination of crops due to reduced insects present. This project tackles the limitations on vertical farming by the development of a net-zero energy and water management system integrated with urban bee-keeping.
Smart Technologies for the Monitoring of Student Well-being in Learning SpacesEach year millions of students spend a significant portion of their day learning at post secondary institutions. It is well documented that physical and environmental factors of the learning space affect students cognitive abilities [1]. Learning spaces are, however, typically built to structural standards and are only periodically monitored for maintenance purposes. Newer standards, such as the Well building standards [2] include the end users needs by focus on human health and wellness aspects of the building’s design; creating a sustainable learning environment. Essential to this is the continuous monitoring of the space to assure that the standards are met. This includes metrics such as: air quality ( humidity, particulates ), lighting (source, colour, intensity, distribution, reflectance), comfort (thermal, pressure, sound), and communication (wireless access).The goal of this project is to develop and implement a smart environmental monitoring system for learning spaces. The resulting system will provide necessary metrics and a feedback loop allowing for better environmental monitoring and control of the space. This involves the determination of the major health and well-being factors that influence a learner, the development of the equipment using an Arduino prototyping platform combined with various sensors, connection of multiple indoor and outdoor monitoring stations to a central hub, data collection, and synthesis. [1] C. Weinstein (1979) The Physical  Environment of the School: A Review of the Research. Review of Educational Research. v49(4). Pp 577-610.[2]  The Well Building Standard (2016) Delos Living LLC. NY,  USA.
Problem Solving Strategies used in Virtual Reality Virtual Reality has long been know to be a useful educational tool in instances when the task is: dangerous, costly, time consuming, or far away. These can take the form of virtual field trips, interactive experiences, and problem solving exercises. These digital tools have the ability to monitor student’s progress and thus have a great learning potential for developing problem solving skills in educational institutions. In order to test the student’s problem solving abilities, a set of non-technical, multidisciplinary  problems will be developed which vary in problem type.  An example question would be of the form: “You are trapped in a tower which stands 100 ft off the ground. There is an open window to the outside. There are two 60 ft ropes whose ends are anchored into the ceiling. There is a table in the corner which has a pocket knife, a box of matches, and some chopped wood on it. Is it possible to escape and if so how?” From the set of questions, a virtual world will be created by programming in the problem using Unity gaming software. Users will be able to enter the immersive world using VR head gear and interact with it to solve the problems using a leap motion sensor. Digital data, while the users interact within the VR environment, will be recorded and results will be processed to elucidate problem solving patterns.
The spatio-temporal dynamics of happiness This research project aims at (i) reviewing the ordinary differential equation models that describe the spread of the emotions and happiness within a population over time, and (ii) including the space variable in these reviewed models. During the first part of the project the student should be able to review the existing ordinary differential equation models that describe the spread of emotions as the spreadof an infectious disease. The clear understanding these models dynamics will allow the student to ask the important question of what could be the effect of introducing the space variable into the models. The second part of the project comprises, therefore, the study of the dynamics of the systems of partial differential equations that result from introducing the space variable. Thus, previous knowledge on both ordinary and partial differential equations is required for this project.The objective to consider the space variable in the existing models is to investigate if one can find spatial patterns in the dynamics of happiness. In particular, questions of interest will the following: Do happy/unhappy people tend to aggregate of tend to distribute homogeneously throughout space? What are the model conditions for both cases?To answer these questions, the student will be introduced to the stability analysis of partial differential equations so that she/he can carry out this analysis on the models under consideration. Also, since the findings should be supported as by numerical simulations, the student will learn how to use partial differential equation software solvers.
Indigenous Children's Literature My study involves gathering literature written for children by First Nations authors and studying it using theoretical approaches formed by reading widely the work of First Nations academics. These texts, I believe, form strategies of decolonization as they offer young readers new ways to think about Indigenous culture and politics. I have presented this work at 3 international conferences and will be spending 2016 working on a monograph.
Still Searching: Southern Singer Songwriters, American Dreams These days I have a special interest in popular music from the Americana genre. My study analyzes the political, economic, and spiritual yearnings in these song lyrics.
Individual variation in behavioural traits of laboratory raised gerbils (1)In nature, individual variation in behavioural traits, including exploratory behaviour, boldness and reaction to new environments can impact reproductive success and therefore have consequences on populations.  Furthermore, some behavioural characteristics, for example boldness and aggressiveness, tend to be associated with one another in several species.  Mongolian gerbils have only been recently domesticated and are extensively used in medical research. This project explores the extent of inter-individual variation, the consistency of behavioural characteristics within individuals and associations between behavioural traits in laboratory raised Mongolian gerbils.  This is accomplished using a variety of standardized behavioural tests and remote observations of group housed animals that will expand the work from related projects initiated in previous years.
Improving Catalysis Via Metal-Organic Frameworks and Continuous-FlowMetal-organic frameworks (MOFs) are a relatively new class of materials that have shown great potential in the field of heterogeneous catalysis due to their porous nature and relatively high stability. The overall goal of this research project is to design and synthesize catalysts/ligand systems that can be immobilized via incorporation into MOFs. These MOFs will then be utilized in the continuous-flow production of industrially relevant materials in order to improve the sustainability of current industrial chemical syntheses. To meet this goal, there are a number of specific objectives that must be met.Objective 1:- Ligand/catalytic systems that are suitable for incorporation into MOFs must be identified. This can be done by surveying the literature. Once chosen, synthetic modification of the ligand/catalytic systems will facilitate the formation of the catalyst-containing MOFs.Objective 2:- The catalyst-containing MOFs must be screened for a variety of industrially relevant organic transformations. This can be achieved by testing different substrates against the catalysts in a continuous-flow reactor.Objective 3- Catalytic activity and selectivity must be optimized. This can be achieved by varying the continuous-flow reaction parameters (e.g. temperature, pressure, flow-rate, etc.). Such a study may also provide mechanistic insights that would be useful for future catalyst design.Objective 4- Factors affecting the lifetime of the catalyst-containing MOFs must also be identified. This can be achieved by characterizing the catalysts before and after reaction.   
Synthesis of Immobilized Asymmetric Catalysts for use in Continuous-Flow The overall goal of this research project is to design and synthesize immobilized asymmetric catalysts for the continuous-flow production of industrially relevant materials in high yield and high enantioselectivity in order to improve the sustainability of current, industrial chemical syntheses. There are a number of specific objectives that must be met in order to achieve this goal.Objective 1- A method for catalyst immobilization must be developed that does not hinder the activity or selectivity of the catalyst. This can be achieved by varying the method of immobilization and comparing the catalytic activity and selectivity to the parent, homogeneous catalyst under both batch and continuous-flow conditions. Objective 2 - The immobilized catalysts must be screened for a variety of industrially relevant organic transformations. This can be achieved by testing different substrates against the immobilized catalysts in a continuous-flow reactor.    Objective 3- Catalytic activity and selectivity must be optimized. This can be achieved by varying the continuous-flow reaction parameters (e.g. temperature, pressure, flow-rate, etc.). Such a study may also provide mechanistic insights that would be useful for future catalyst design.Objective 4- Factors affecting the lifetime of the immobilized catalysts must also be identified. This can be achieved by characterizing the catalysts before and after reaction. 
Plant Recovery After Disturbance in Northern Wet Area and Riparian EcosystemsThe main focus of the summer internship project will be looking at the effects of the use of off-highway-vehicles/all-terrain-vehicles on wetland and riparian vegetation and exploring ways to effectively restore the vegetation in areas that have been degraded by the use of this anthropogenic disturbance agent. The intern will spend time in the field collecting vegetation data on riparian restoration and wetland enhancement, including monitoring the survival and growth of balsam poplar and willow cuttings that were planted in Summer 2017. The intern will have the opportunity to work as part of the team for this MSc research project with graduate student Raiany Silva in Blue Rapids Provincial Recreation Area near Drayton Valley. In addition there will be opportunities to engage in research activities on other projects that are ongoing in the McIntosh lab (e.g., Beaver County Rural Sustainability Project). All expenses related to time spent conducting field work – including housing and lodging – will be covered by the project grant when away from campus base. 
Purple Martin Conservation in Alberta, Canada Purple Martins, the largest species of swallow in North America, are mostly dependent on humans for nesting structures. Martin populations have been declining across the continent for the past 20 years. I am investigating ways to engage the public in martin conservation, through appropriate nest box provision and management, support for caretakers of these nest boxes, research on martin migration, the role of citizen scientists in martin research, and promoting a public festival for Purple Martins. Camrose is located at the northern edge of the Purple Martin’s range and has kept a fairly constant population in recent years. Thus, I want to know what characteristics of the nest boxes and management are helpful in maintaining the martin population. The research project will involve conducting a census of martin populations, evaluating nest box characteristics, supporting a banding and geolocator project, engaging with purple martin landlords, and analyzing data on trends.
Utilization of Electroanaytical Techniques for the Determination of Antioxidants in Foods  (1)Fruits and vegetables are known to contain beneficial chemicals called flavonoids. Flavonoids are antioxidants and are thought to reduce the effect of harmful substances in the body called free radicals. Free radicals can cause cell damage in the human body and have been linked to diseases such as cancer. They are also considered to play a significant role in the aging process. Examples of antioxidants include vitamins C and E. The proposed research project will focus on the determination of antioxidants in common fruits and vegetables. The study will utilize electroanalytical methods as well as a chemical assay that utilizes a colour change. The data obtained from the assays will be used to determine the more effective antioxidant and indicate the amount of antioxidant present in the sample. The extracts from fruit and vegetable samples will be analyzed by both cyclic and differential pulse voltammetries. From the voltammograms obtained, the anodic peak potentials will be compared to determine the antioxidant activity and capacity of the species tested. A lower oxidation peak potential will indicate a more powerful antioxidant activity, while a larger peak area indicates a more powerful antioxidant activity.Some techniques that a student working on this project will learn include antioxidant extraction from fruits and vegetables, preparation and use of carbon electrodes, as well as several voltammetric methods. More importantly, because this proposed research incorporates aspects of analytical, organic, material chemistry as well as food science, students will receive a broad-based research experience that will enhance their education in diverse fields. Students should find these experiments to be an exciting avenue in which to not only gain experience in modern analytical techniques that are routinely used in industry and other research labs, but also learn about the general methodology of carrying out research.
Vegetation productivity and phenology across the Bathurst caribou rangeThis project will broadly focus on identifying changes in the vegetation, primarily shrubs and trees, within the range of the Bathurst caribou herd. Northern ecosystems are changing rapidly due to a warming climate, with many expected to continue changing into the future. A major observable change is an increase in the number of shrubs and trees on the landscape; both where they are found and the timing of their growth. Caribou are wide-ranging migratory herbivores that are closely linked to the vegetation located within their range. The Bathurst herd has experienced a significant decline over the past 20 years. Changes in the type, location and productivity of vegetation might play a role in this decline. Our project will investigate these vegetation changes and inform communities and policy-makers about the results so that management plans can be improved.We will be using two different methods to investigate vegetation change. The first is the use of satellite observations of the Bathurst caribou herd range. These observations will allow us to see which areas of the range are becoming greener, a possible indication of new vegetation or increased growth of vegetation, over the past 15 years. The second method is to visit locations in the field that show large changes in growth and sample vegetation including trees and shrubs, all of which have annual growth-rings. By counting the rings we can tell when the vegetation started growing and by measuring these rings we can determine how much they are growing each year. We will use both of these to tell us about changes in vegetation. Finally we will use information from communities and GPS radio-collar data to tell us where caribou have been moving in different seasons and determine if those movements are linked to changes observed in vegetation.
Going Viral: The Dynamics of Belief Transmission_Clone (1) The project would involve helping me begin a new research program on the transmission of beliefs in modern societies. Models for the transmission of disease have been studied for many decades, and such models have also been applied to rumours and beliefs. However, beliefs differ from diseases in fundamental ways. For example, the transmission of a belief from one person to another depends on the intensity with which the belief is held by the first person and his/her willingness to discuss the belief with another. Furthermore, the internet provides information (e.g. on the proportion of people in a particular group who hold a belief) that may affect the probability of someone adopting the belief. Other factors that might affect the transmission of a belief are whether the belief is perceived as scientific or religious and the demographics (e.g. age, gender, ethnicity, wealth, influence) of the group most associated with the belief.So, the project will involve, first, a supervised review by the student assistant of the research literature on belief transmission and, second, a preliminary supervised exploration of appropriate models for belief transmission.
Greenhouse gas fluxes in croplands, grasslands, and forest ecosystemsIncreased greenhouse gas (GHG) emissions from terrestrial ecosystems are causing global climate change to progressive occur. This environmental concern substantiates our research work. Our research group focuses on understanding the processes leading to increase GHG emission and also on finding effective solutions to mitigate this environmental problem. Increased GHG emission also impacts the efficiency, sustainability and license to operate of production systems such as croplands, grasslands and forests. This position will involve quantification and interpretation of GHG fluxes under a range of management practices and biophysical conditions. 
Soil aggregation as the ultimate soil quality indicators in agroecosystems (1)Soil aggregation is a focal attribute in agroecosystems and land restoration as it impacts and interacts with numerous properties and functions such as water infiltration, movement and storage, gas exchange, nutrient availability and transformations, carbon sequestration and mitigation of greenhouse gas emissions, microbial activity and function, root growth, and protection to erosion. Hence, characterizing aggregation can be a powerful way to evaluate soil quality and putatively associated plant productivity. However, common approaches to determine aggregation are complex and time demanding. On the other hand, fractal dimension of soil aggregation may provide a robust, practical soil quality metric and indicator in a broad variety of agroecosystems. This internship will explore this enquiry and initial hypothesis. 
Root dynamics and responses in compacted and recovered cropland soilsRoot-soil interactions drive in part plant performance and productivity in agroecosystems. Roots contribute with many essential ecosystem functions including plant support, water and nutrient uptake, and nutrient cycling. This internship project will assess the impact of varying degree of soil compaction (or soils recovering from compaction) on root growth in operating farms across Alberta. This position will involve quantification and interpretation of root growth in annual crop species such as wheat, canola and/or legumes. 
Modular Power Converters for Hybrid AC-DC Power Systems Power electronic converters are key enabling components of the future power system, enabling: 1. Grid integration of renewable energy resources, e.g. wind and solar;2. Cost-effective and high-efficiency energy conversion between different electrical systems, e.g. DC-to-AC and DC-to-DC conversion;3. Formation of large DC grids by meshing together many smaller DC network segments; and 4. Construction of mixed (i.e. hybrid) AC-DC power systems.  Recently, the modular multilevel converter (MMC) has gained widespread popularity for DC-to-AC conversion due to the many benefits it provides over traditional voltage-sourced converter topologies. This modular and scalable architecture employs a large number of identical switching cells that are stacked in series to build up to the desired operating voltage, yielding high operating efficiencies and nearly perfect sinusoidal AC output waveforms. The MMC has become the state-of-the-art solution for DC-to-AC conversion in high-voltage and high-power applications, notably for high-voltage DC (HVDC) systems. In the last few years, a variety of new converter topologies that exploit the MMC concept have emerged. These new MMC-based topologies show significant promise for various power systems applications, such as DC-to-DC conversion in HVDC grids and multiple-input multiple-output converter structures for hybrid AC-DC systems.   The goal of the proposed project is to analyze a newly developed MMC-based topology that is capable of simultaneously interconnecting two DC networks and one AC network. This DC-DC-AC converter structure is ideally suited for hybrid AC-DC power systems where bidirectional energy exchange between DC and AC systems is needed. The proposed work will include (i) developing a mathematical dynamic model of the converter, (ii) validating the model equations using time-domain simulation, (iii) using the validated model to analyze the converter's steady-state and dynamic operating characteristics. Time permitting, the development and validation (via detailed simulation case studies) of converter controls may also be pursued.   
Automated Extraction of Road Features from LiDAR data The primary goal of this project is to explore the potential applications of LiDAR technology in transportation with a focus on how this new remote sensing technology can enhance existing efforts to improve the safety of our highway network. This research project aims to explore the possibility of automating the extraction of the highway environment from LiDAR data. The project will focus on achieving two major objectives. The first objective will be to synthesize information from the literature to document existing attempts of road feature extraction. The second objective will focus on trying to automate the extraction of several road features from a sample data. If used to their full potential, LiDAR datasets could create a paradigm shift in how geometric assessment and safety audits on highways are conducted. Moreover, this project will attempt to show the significant potential value of LiDAR data by expanding its use into business areas related to asset management, traffic operation, and road maintenance.
Nanoparticles for Gene Delivery (1) Breast cancer is the leading cause of death among cancer patients. Great strides have been made inunderstanding the factors causing breast cancer and numerous new types of drugs are being continuouslyexplored for therapy. However, the traditional chemotherapy is still the treatment of choice for breast cancers,but it is rarely curative and it loses its effectiveness on the long-term therapy. The main reason for this is thatthe cancer cells adopt and become resistant to chemotherapy. This project is intended to develop a newapproach for therapy of cancers by developing a new type of drug for therapy, namely short interfering RNA(siRNA). We plan to achieve this by silencing (or eradicating) the molecules responsible for uncontrolledcancer growth by using siRNA. Effective delivery systems will be paramount in this project designed in thisproject to accomplish the desired silencing. The delivery systems are intended to deliver the siRNA into cancercells without harming the healthy cells. In vitro models will be used to determine the efficiency of deliverysystems to deliver siRNA into breast cancer cells. The project involves designing the right nanoparticles for this purpose and evaluating their performence in models of breast cancer.
Coastal Climate Change Resilience - Vancouver Island Climate models forecast further increases in temperature, more extreme weather events and a rise in sea-level, and as a result coastal communities continue to be at risk.This research seeks to document climate related threats, and shed light on the motivations, extent (embedded v. appendage), and actions (reactionary v. anticipatory) around policy and planning for climate adaptation in coastal communities, in order to better understand their preparedness for climate variability. The study focuses on communities that have an adaptation agenda in some form, whether sophisticated or modest, or just in the works (even the just thinking about it stage).This study will provide insight into community preparedness for climate variability and contribute to the emerging literature on resilience theory. Further by exploring the decision dynamics around community adaptation plan/ policy conception and action implementation, this research will shed light on the role key actors (e.g. planners, engineers, sustainability managers etc.) play and the skills/ expertise they harness in order to help their community become resilient to an increasingly variable climate.In order to provide comparison, case study cities/ communities will be selected in order to represent a range in population and spatial size, risk to climate variability, and sophistication of adaptive action. Each location will include semi-structured interviews with key actors from the community. A range of informants will be investigated, including managers that can speak to governance around plan conception/ development, planners that can address on-the-ground implementation (e.g. transportation, land-use, utilities, emergency management), as well as key officials (councillor, mayor). Analysis of strategic planning documents will also be included, eg. Official Community Plans, sustainability/ climate change strategies.
Coastal Climate Change Resilience - Northwest Territories Climate models forecast further increases in temperature, more extreme weather events and a rise in sea-level, and as a result coastal communities continue to be at risk.This research seeks to document climate related threats, and shed light on the motivations, extent (embedded v. appendage), and actions (reactionary v. anticipatory) around policy and planning for climate adaptation in coastal communities, in order to better understand their preparedness for climate variability. The study focuses on communities that have an adaptation agenda in some form, whether sophisticated or modest, or just in the works (even the just thinking about it stage).This study will provide insight into community preparedness for climate variability and contribute to the emerging literature on resilience theory. Further by exploring the decision dynamics around community adaptation plan/ policy conception and action implementation, this research will shed light on the role key actors (e.g. planners, engineers, sustainability managers etc.) play and the skills/ expertise they harness in order to help their community become resilient to an increasingly variable climate.In order to provide comparison, case study cities/ communities will be selected in order to represent a range in population and spatial size, risk to climate variability, and sophistication of adaptive action. Each location will include semi-structured interviews with key actors from the community. A range of informants will be investigated, including managers that can speak to governance around plan conception/ development, planners that can address on-the-ground implementation (e.g. transportation, land-use, utilities, emergency management), as well as key officials (councillor, mayor). Analysis of strategic planning documents will also be included, eg. Official Community Plans, sustainability/ climate change strategies.
Coastal Climate Change Resilience - Nunavut Territory Climate models forecast further increases in temperature, more extreme weather events and a rise in sea-level, and as a result coastal communities continue to be at risk.This research seeks to document climate related threats, and shed light on the motivations, extent (embedded v. appendage), and actions (reactionary v. anticipatory) around policy and planning for climate adaptation in coastal communities, in order to better understand their preparedness for climate variability. The study focuses on communities that have an adaptation agenda in some form, whether sophisticated or modest, or just in the works (even the just thinking about it stage).This study will provide insight into community preparedness for climate variability and contribute to the emerging literature on resilience theory. Further by exploring the decision dynamics around community adaptation plan/ policy conception and action implementation, this research will shed light on the role key actors (e.g. planners, engineers, sustainability managers etc.) play and the skills/ expertise they harness in order to help their community become resilient to an increasingly variable climate.In order to provide comparison, case study cities/ communities will be selected in order to represent a range in population and spatial size, risk to climate variability, and sophistication of adaptive action. Each location will include semi-structured interviews with key actors from the community. A range of informants will be investigated, including managers that can speak to governance around plan conception/ development, planners that can address on-the-ground implementation (e.g. transportation, land-use, utilities, emergency management), as well as key officials (councillor, mayor). Analysis of strategic planning documents will also be included, eg. Official Community Plans, sustainability/ climate change strategies.
Coastal Climate Change Resilience - Yukon Territory Climate models forecast further increases in temperature, more extreme weather events and a rise in sea-level, and as a result coastal communities continue to be at risk.This research seeks to document climate related threats, and shed light on the motivations, extent (embedded v. appendage), and actions (reactionary v. anticipatory) around policy and planning for climate adaptation in coastal communities, in order to better understand their preparedness for climate variability. The study focuses on communities that have an adaptation agenda in some form, whether sophisticated or modest, or just in the works (even the just thinking about it stage).This study will provide insight into community preparedness for climate variability and contribute to the emerging literature on resilience theory. Further by exploring the decision dynamics around community adaptation plan/ policy conception and action implementation, this research will shed light on the role key actors (e.g. planners, engineers, sustainability managers etc.) play and the skills/ expertise they harness in order to help their community become resilient to an increasingly variable climate.In order to provide comparison, case study cities/ communities will be selected in order to represent a range in population and spatial size, risk to climate variability, and sophistication of adaptive action. Each location will include semi-structured interviews with key actors from the community. A range of informants will be investigated, including managers that can speak to governance around plan conception/ development, planners that can address on-the-ground implementation (e.g. transportation, land-use, utilities, emergency management), as well as key officials (councillor, mayor). Analysis of strategic planning documents will also be included, eg. Official Community Plans, sustainability/ climate change strategies.
Coastal Climate Change Resilience - Atlantic Coast Climate models forecast further increases in temperature, more extreme weather events and a rise in sea-level, and as a result coastal communities continue to be at risk.This research seeks to document climate related threats, and shed light on the motivations, extent (embedded v. appendage), and actions (reactionary v. anticipatory) around policy and planning for climate adaptation in coastal communities, in order to better understand their preparedness for climate variability. The study focuses on communities that have an adaptation agenda in some form, whether sophisticated or modest, or just in the works (even the just thinking about it stage).This study will provide insight into community preparedness for climate variability and contribute to the emerging literature on resilience theory. Further by exploring the decision dynamics around community adaptation plan/ policy conception and action implementation, this research will shed light on the role key actors (e.g. planners, engineers, sustainability managers etc.) play and the skills/ expertise they harness in order to help their community become resilient to an increasingly variable climate.In order to provide comparison, case study cities/ communities will be selected in order to represent a range in population and spatial size, risk to climate variability, and sophistication of adaptive action. Each location will include semi-structured interviews with key actors from the community. A range of informants will be investigated, including managers that can speak to governance around plan conception/ development, planners that can address on-the-ground implementation (e.g. transportation, land-use, utilities, emergency management), as well as key officials (councillor, mayor). Analysis of strategic planning documents will also be included, eg. Official Community Plans, sustainability/ climate change strategies.
Coastal Climate Change Resilience - Newfoundland and Iceland Climate models forecast further increases in temperature, more extreme weather events and a rise in sea-level, and as a result coastal communities continue to be at risk.This research seeks to document climate related threats, and shed light on the motivations, extent (embedded v. appendage), and actions (reactionary v. anticipatory) around policy and planning for climate adaptation in coastal communities, in order to better understand their preparedness for climate variability. The study focuses on communities that have an adaptation agenda in some form, whether sophisticated or modest, or just in the works (even the just thinking about it stage).This study will provide insight into community preparedness for climate variability and contribute to the emerging literature on resilience theory. Further by exploring the decision dynamics around community adaptation plan/ policy conception and action implementation, this research will shed light on the role key actors (e.g. planners, engineers, sustainability managers etc.) play and the skills/ expertise they harness in order to help their community become resilient to an increasingly variable climate.In order to provide comparison, case study cities/ communities will be selected in order to represent a range in population and spatial size, risk to climate variability, and sophistication of adaptive action. Each location will include semi-structured interviews with key actors from the community. A range of informants will be investigated, including managers that can speak to governance around plan conception/ development, planners that can address on-the-ground implementation (e.g. transportation, land-use, utilities, emergency management), as well as key officials (councillor, mayor). Analysis of strategic planning documents will also be included, eg. Official Community Plans, sustainability/ climate change strategies.
Coastal Climate Change Resilience - British Columbia and New Zealand/ AustraliaClimate models forecast further increases in temperature, more extreme weather events and a rise in sea-level, and as a result coastal communities continue to be at risk.This research seeks to document climate related threats, and shed light on the motivations, extent (embedded v. appendage), and actions (reactionary v. anticipatory) around policy and planning for climate adaptation in coastal communities, in order to better understand their preparedness for climate variability. The study focuses on communities that have an adaptation agenda in some form, whether sophisticated or modest, or just in the works (even the just thinking about it stage).This study will provide insight into community preparedness for climate variability and contribute to the emerging literature on resilience theory. Further by exploring the decision dynamics around community adaptation plan/ policy conception and action implementation, this research will shed light on the role key actors (e.g. planners, engineers, sustainability managers etc.) play and the skills/ expertise they harness in order to help their community become resilient to an increasingly variable climate.In order to provide comparison, case study cities/ communities will be selected in order to represent a range in population and spatial size, risk to climate variability, and sophistication of adaptive action. Each location will include semi-structured interviews with key actors from the community. A range of informants will be investigated, including managers that can speak to governance around plan conception/ development, planners that can address on-the-ground implementation (e.g. transportation, land-use, utilities, emergency management), as well as key officials (councillor, mayor). Analysis of strategic planning documents will also be included, eg. Official Community Plans, sustainability/ climate change strategies.
Microlasers for photonic sensing (1) Optical microcavities have exciting possibilities with respect to photonic sensing. We focus on microdevices that demonstrate optical “whispering gallery modes” (WGMs) – a term that goes back to Lord Rayleigh’s original description of the unique acoustic effects that occur in St. Paul’s Cathedral, London. Compared to acoustic WGMs, optical modes require light to be trapped with extremely tiny circular devices that can be considered microscale analogues of a cathedral gallery. By coupling the fluorescence of nanocrystal quantum dots – and now polymers – into the micro-gallery resonances, one obtains a set of very sharp resonant peaks in the otherwise broad emission spectrum. Most interestingly, the resonance wavelengths become exquisitely sensitive to the physical medium containing the resonant electric field. This provides a unique opportunity for photonic sensing.Lasing sensors especially represent a new area with deep implications for photonic sensing. In other words, rather than fluorescence we want to develop a microsensor that operates in the *lasing* mode. Our first example was published recentlyr in Optics Express, but there is an enormous amount of work to be done. Such sensors may offer tremendous performance benefits that include enhanced light-matter interactions, a large signal-to-noise enhancement, and high sensitivity. Working closely with both physicists and chemists, the intern will help develop the first lasing-type microcavity biosensors and greenhouse gas sensors, using a lasing polymer instead of the more traditional quantum dots as the main sensor material. Interns will learn how to make fluorescence measurements of many types and will work with the PI or graduate students in the synthesis and testing of samples, as well as in data analysis and potentially writing a scientific paper. Students interested in physics, chemistry, optics and lasers, and optical sensing technologies are encouraged to apply.
Mechanics of morphological transitions of biomembrane: Vesicle formations and ripple phasesLipid bilayers are composed of transversely oriented lipid molecules (phospholipids) containing hydrophilic head groups and hydrophobic tails. These phospholipids arrange themselves into a two-layered sheet (a bilayer) with opposing orientations that effectively shield the tail groups from the surrounding aqueous solution. In fact, the bilayer structure is characteristic of all biological membranes (biomembranes). The arrangement occurs (driven by the hydrophobic effect) over length scales on the order of molecular dimensions. Therefore, a lipid bilayer can be regarded as a closed membrane with distinct microscopic orientations of phospholipids initially aligned in the direction normal to the membrane mid-surface.
Mechanics of 2D fiber-reinforced composite with fibers resistance to flexural loading and extension.The project intends to develop general 2D continuum models for fiber composites that can accommodate fiber’s resistance to extension, bending and twist. This will allow more accurate descriptions for stress and displacement fields of 2D fiber composites subjected to various external loadings. Our ultimate goal through this project is to establish a strong theoretical and practical foundation in the design and analysis of biocomposites reinforced with cellulose nanocrystals (CNC). Findings from the developed model will be compared with the onsite data through the recently established collaboration with Dr. Ayranci at the University of Alberta who works on CNC composites.
Illicit Drugs in Latin American History This research project investigates the emergence and development of illegal drug trades in twentieth and twenty-first century Latin America, as well as the heavily militarized efforts to combat those trades. The resulting monograph will be a broad survey of the complex origins of drug economies and the devastating consequences of the ensuing drug wars. The book will also pay careful attention to the cultural dynamics of the drug trades and conflicts, considering issues of race, class, and gender. 
Assessment of Toxicology of Nano-enabled pesticide formulations (1)New formulations of agricultural pesticides and herbicides using nanoparticle encapsulation technologies have been recently put into commerce.  The goals of these new formulations is to reduce the usage and environmental impacts of the pesticides and herbicides while improving the specificity and mobility of these agents in the soil and water.  The NPs are known to reduce the mobility in soils and rivers and are designed to be directly taken up by plants as systemic pesticides, therefore reducing the usage of these agents in the field.  However, the potential toxicity of these next generation technologies to either mediate or mitigate either direct toxicity to fishes or to reduce the effects of pesticides has not been demonstrated.  My lab leads a larger industry funded project that will examine the relative toxicity of these materials and the effects of these NP’s on fishes and other aquatic species of relevance to regulators. The student will work with a PDF in the lab to conduct chronic toxicity and acute toxicity test using daphnia (D. pulex) according to protocols set out in Environment Canada (1990). Neonate D. pulex (≤ 24 h) from females prior acclimated to experimental conditions will be exposed under a 16: 8 h light: dark regime at constant temperature for 48 h under static test conditions. Following exposure, mortality will be assessed using immobility after stimulus as indicators. The student will also condcut biochemical and physiological assays of impact of sublethal amounts to predict the hazard of these materials as needed for risk assessment.  This information will be useful to both environmental regulators but also to occupational health and safety regulators with regard to the potential human toxicity of these herbicide and pesticide formulations. 
Assessment of toxicology of Hydraulic fracturing fluids to aquatic life (1)Hydraulic fracturing for tight natural gas and tight oil recovery is a widespread practice worldwide. Hydraulic fracturing involves pumping a mixture of water, fracture proppants, and fluid into deep wells at high pressures to allow for the recovery of tight gas reserves. The overall goal of the research program will be to investigate the potential environmental impacts, risks and biomarkers of exposure from surface releases of flowback fluids into rivers.  The overall goal of the research project is to examine the differential toxicity of early to later stage flowback fluids and also identify the biomarkers of exposure in native animals including rainbow trout, fathead minnows and the invertebrate species Hyallella azteca and Daphnia magna. The student will specifically examine the effects of specific identified organophosphate chemicals found in HF water by Dr Goss’s group. The student will monitor specific toxicological endpoints and chemical impact of the exposure constituents in both individual and mixture-based scenarios using a suite of toxicological assessment tools available in Dr. Goss’s research lab including  cellular, biochemical and molecular markers of exposure.When spills do occur, we will be able to use unique biomarkers of exposures to not only understand the relative impacts of fluid spills, but we can also use this information to determine the zone of impact of each spill and design post-spill environmental effects monitoring and assessment of recovery. 
Design and fabrication of reconfigurable hybrid machine cell components (3D Printing and CNC machining) (1)The proposed research projects will advance the novel hybrid manufacturing that will be used for re-manufacturing of expensive parts and complex parts production with less production time, while using integrated milling and 3D printing technologies on the same machine. The internship projects would supplement other on-going research projects in laboratory, at the University of Alberta. The idea behind the project is the design, development and automation of a standardized reconfigurable hybrid machine cell. The proposed two internship projects shall help a PhD student (to be employed in January) and Research Associates (employed) in designing innovative components in CAD software while analyzing the needs of industry. The objectives are divided into two internship projects as detailed below: Project 1: Design of different parts for the milling head assembly. This objective will be realized by studying different milling heads present in the machine shop, state-of-the-art in literature and designing tailored innovative assembly in CAD/CAM software.  Project 2: Design of an innovative Fused-Deposition Modeling (FDM) 3D printing head assembly with enhanced deposition process. This internship will derive a compatible head with multi-nozzle system to increase production. Each project shall involve the identification of state-of-the-art technologies/methodologies, finding areas for improvement, and derivation of the design (future) state. These projects will involve collaboration with other research groups/team members 
Game based product design tools selection methodology development (1)Design seekers especially students usually find it difficult to select tool during a specific design stage. The problem complicates further when design seekers are involved in a sustainable design where the end product is not clearly defined. A methodology shall be developed to consider different tools used at the University of Alberta in various manufacturing and design subjects. The methodology will bring the previously developed DG-MOTS to a new level of its application into several departmental labs. A lean design will be the objective of the methodology for achieving sustainability during the design process.
Implementation of Lean Manufacturing Principles in Lean Learning Laboratory (1)The proposed research projects will advance the lean learning lab existing facilities by introducing more principles. Student will learn the basics of lean from various exercises which need to be conducted part of his/her training. The project will also involve visiting and studying labs/companies’ existing setup and deriving an improved status using value stream mapping. The value stream study will be conducted at one of the local departmental lab. The internship project shall involve the identification of state-of-the-art technologies/methodologies, finding areas for improvement, and derivation of the new principles to improve the existing techniques. The project will involve collaboration with other research groups/team members in the department, and local industries.
Design of 3D printing machine using Legos (1) The proposed project will integrate expertise from 3D printing labs, lean manufacturing learning factory and establish innovative machines/models to be used in future courses and research. The project will not only demonstrate the development of 3D printing machine with Legos but also will provide opportunity to study different existing machines, combine their creative ideas and develop a simple machine structure, which can produce 3D printed parts.   The proposed research projects will advance the lean learning lab existing facilities by introducing more creative design strategies. Student will learn the basics of 3D printing from various existing processes that need to be conducted as a part of their training.  The internship project shall involve the identification of state-of-the-art technologies/methodologies, finding creative ways to install Lego models, integration of FDM printing head to the Lego structure and derivation of the new creative ways to demonstrate 3D printing capabilities with Legos. The internship project will involve collaboration with other research groups/team members in the departments.
Image processing technique development for parts comparison in 3D printing and machining hybrid manufacturing (1)The proposed research projects will advance the novel hybrid manufacturing that will be used for re-manufacturing of expensive parts and complex parts production with less production time, while using integrated milling and 3D printing technologies on the same machine. The internship projects would supplement other on-going research projects in laboratory, at the University of Alberta. The idea behind the project is an image processing algorithm development for hybrid machine cell. The proposed  internship project shall help a PhD student (to be employed in January) and Research Associates (employed) in making the machine more intelligent interms of understanding the difference between reference scenario and the real scenario from the picture. The objective of the project is the analysis of 2D image to detect and identify the quantity of extra materials after 3D printing. Matlab or C++ programming tool will be used for algorithm development.The project shall involve the identification of state-of-the-art algorithms/technologies/methodologies, finding areas for improvement, and derivation of the design (future) state. The project will involve collaboration with other research groups/team members 
Ecological stoichiometry modeling (1) Carbon (C), nitrogen (N), and phosphorus (P) are vital constituents in biomass: C supplies energy to cells, N is essential to build proteins, and P is an essential component of nucleic acids. The scarcity of any of these elements can severely restrict organism and population growth. Thus in nutrient deficient environments, the consideration of nutrient cycling, or stoichiometry, can be essential for population models. In this research project, we will construct mechanistic food web models that explicitly incorporate light and nutrient availability. Numerical simulations will be the main approach to uncover the dynamics of these stoichiometric models.
Modeling fecal microbial transplant in clinics (1) Fecal microbial transplant is the process of transplantation of fecal bacteria from a healthy individual into a patient in clinics. The treatment may or may not be successful depending on physical factors in patients for bacterial colonization and persistence. The main goal of this project is to answer why different bacterial strains dominate different organs and what determine the success rate of fecal transplant treatment. These are difficult questions, and we will derive a uniform model, by interpreting the parameters and some variables differently, to test different driving factors or "environmental" conditions of organs and the treatment results. This research is in close collaboration with a group of doctors (in University of Alberta Hospitals), who can provide first-hand patients' data for fecal bacteriotherapy.
High efficiency halide perovskite solar cells Organic-Inorganic trihalide perovskites with the formula ABX3 have taken the world of photovoltaics by storm in the last few years, akin to how graphene-based materials and devices created a sensation in the early 2000s.  Halide perovskites constitute a revolutionary class of new semiconductors because they combine many desirable attributes in one material platform: Earth abundance, ease of synthesis, excellent material parameters (e.g. absorption coefficient, carrier mobility, diffusion length, etc.) and tunability in electronic properties.  The efficiency of the best performing halide perovskite solar cells has now exceeded 20 % yet a number of physical phenomena in halide perovskites remain to be fully understood.  The Shankar group is able to grow relatively large single crystals of halide perovskites.  Perovskite single crystals are known to have far superior optoelectronic properties compared to thin films of perovskites due to the absence of grain bundaries and other defects, and therefore the potential exists for solar cells based on single crystal perovskite active layers to approach the theoretical single junction solar cell efficiency limit of ~ 31 %.  However, a number of engineering challenges surround the adoption of perovskite single crystals in solar cells.  This project seeks to tackle these challenges with the ultimate goal of achieving high efficiency solar cells. 
Advanced nanocomposite membranes for water treatment The use of functionalized nanomaterials to change the physico-chemical properties of membranes has been widely investigated. The general idea is to induce the thermal, electrical, hydrophilic, anti-bacterial and molecular sieve properties of these nanomaterials to the base membrane. TiO2 NPs effectively generate highly oxidizing hydroxyl radicals which readily attack and decompose organic contaminants in water. The surface charge of the smart membranes synthesized by the incorporation of ITO and ATO NPs can be tuned by applying an external electrical field to prevent adsorption of foulants based on electrostatic repulsion. Incorporating rod-shaped or tubal TiO2 with a high ratio of length to diameter is predicted to improve the thermal stability and anti-compaction properties of membranes more than NPs. Graphene oxide (GO) nanosheets offer an exciting opportunity to integrate the antibacterial, electrical properties and mechanical strength of TiO2, ITO and nanotubes. The students will study the effect of incorporating the aforementioned ITO and ATO complex oxides, rod/tube-shaped TiO2 and GO nanosheets into the polymer matrix on the membranes properties. The synthesis procedure involves the fine dispersion nanomaterials, followed by the membrane fabrication procedure.However, the incorporation of nanomaterials to a polymer film, with the aim of fabricating a robust hybrid membrane, may not induce the desired functionality to the polymer and even deteriorate its permeation properties. The major challenges to this are the severe aggregation of the nanomaterials in solvents. The non-uniform dispersion of nanomaterials within the host polymer forms non-selective voids at the interface of the polymer and nanomaterials, which significantly reduces the rejection percentage. Also, the desired thermal stability is not achieved, since the predicted reduction in chain mobility by the addition of nanomaterials is mitigated by the formation of these voids. Hence, the students need to develop strategies for the efficient dispersion and distribution of nanomaterials in organic solvents.
Dark matter search with the PICO experiment The project involves involvement in the operation of the PICO dark matter detector underground, development and operation of new experimental ideas and the analysis of data from the PICO dark matter detector at SNOLAB. PICO is operating a large bubble chamber underground aiming at extending the lead in the field of spin dependent dark matter searches by improving the background level within the bubble chamber. This requires, among other things advanced methods of data analysis to identify possible different sources of background and potential dark matter signals. The project will be located at the University of Alberta in support of the data taking and data analysis efforts at SNOLAB and throuout the PICO collaboration. Students will be able to work with high performance computing systems to analyze optical images and acoustic traces from the detector.



Freshwater process in the high latitude ocean This project will aim to use historical data analysis, numerical model development (e.g. finite element models) and high resolution numerical modelling (structured and unstructured) to examine past changes in the ocean and sea-ice in the regions around Canada (Canadian Arctic Archipelago, Baffin Bay and the northern Labrador Sea), examining key underlying physical and dynamical processes associated with these changes. The long term goal will be to work towards understanding how the waters and sea-ice around Canada will evolve in the future, and to provide that information to the many stakeholders concerned with such information. Historical data analysis will use historical section data collected on Canadian and international cruises to compute geostrophic velocities and transports (volume, heat and freshwater) across the major boundary currents along Greenland and the east coast of Canada, as well as within the Canadian Arctic. Where available, more recent data collected by Argo floats and biological based sampling (e.g. seals) will be used and objectively mapped to the observational stations/sections used in the transport analysis, to focus on the seasonal cycle and seasonal variability (especially in winter when there are limited ship based observations in these regions).
Solid-state NMR Spectroscopy of Advanced Biomaterials Apatite, A5(XO4)3Z, is an important class of phosphate minerals due to its unique ability to accept varied ion substitutions at the A, X and Z positions. Materials researchers have used the A and X positions to produce apatite with applications that include ionic conduction and long-term nuclear waste storage. Earth scientists have utilized Z substitutions for petrology indicators within igneous and metamorphic rocks, including lunar research.1 Z-site substitutions (Z = OH, F or Cl) of hydroxyapatite (HA, Ca5(PO4)3OHX) is essential for calcification within living hard tissues including human dentin and bone, and hypermineralization within crustaceans.2 While OH- to F- substitution (Z-site) along the C-column of the crystal is known to increase strength and acid erosion resistance within apatite materials, the exact location(s), phases (e.g., CaF2) and medium-range environment (e.g., CO3-F vs PO4-F) has remained elusive. Diffraction techniques have been unsuccessful due to the lack of long-range periodicity and similar electron density of the F and OH anions. However, solid-state nuclear magnetic resonance (NMR) spectroscopy can probe locally at the F and OH sites, extracting and characterizing the short- and medium-range order caused by Z-site substitutions. 19F and 1H magic-angle spinning (MAS) NMR spectroscopy will be essential to study F/OH positions within synthetic and natural apatite. Careful selection will allow us to develop a chemical shift fingerprint tools that can impact and assist researchers in these fields. Multi-resonance techniques will address medium-range structure including X site defects (e.g., CO3).
Solid-state NMR Spectroscopy of Next-Generation Energy MaterialsThe unprecedented rise in the efficiency of organic-inorganic lead halide perovskite solar cells has captured the attention of the scientific community, with rapid advancement in efficiency over the past five years. The ease in which perovskite based solar cells can be manufactured at low temperatures and using a solution-based approach makes them extremely attractive when compared to convention solar cells. The most effective perovskite is the methyl ammonium (MA) lead iodide (MAPbI3) which has been shown to deliver an efficient ~20% conversion, unfortunately the stability of such a species in the natural environment is of concern for the conventional lifetime solar cells are in use (i.e., 20 to 30 Years). This is due to its propensity to breakdown under routine conditions including the high temperature phase change which occurs at (>60 oC,) and its hydroscopic nature, namely absorbing water eventually forming PbI2, a highly water solution lead salt.  This has lead to great concerns regarding the leaching of Pb based salts into the environment, leading to severe socioeconomic issues if not contained. MASnI3 is far less toxic, although more reactive and less efficient at transfer. Efficiency should be tunable over time to improve this aspect, although the reactivity remains to be tackled.
Solid-state NMR Spectroscopy of Materials (1) The unprecedented rise in the efficiency of organic-inorganic lead halide perovskite solar cells has captured the attention of the scientific community, with rapid advancement in efficiency over the past five years. The ease in which perovskite based solar cells can be manufactured at low temperatures and using a solution-based approach makes them extremely attractive when compared to convention solar cells. The most effective perovskite is the methyl ammonium (MA) lead iodide (MAPbI3) which has been shown to deliver an efficient ~20% conversion, unfortunately the stability of such a species in the natural environment is of concern for the conventional lifetime solar cells are in use (i.e., 20 to 30 Years). This is due to its propensity to breakdown under routine conditions including the high temperature phase change which occurs at (>60 oC,) and its hydroscopic nature, namely absorbing water eventually forming PbI2, a highly water solution lead salt.  This has lead to great concerns regarding the leaching of Pb based salts into the environment, leading to severe socioeconomic issues if not contained. MASnI3 is far less toxic, although more reactive and less efficient at transfer. Efficiency should be tunable over time to improve this aspect, although the reactivity remains to be tackled. 
Design and synthesis of isoenzyme-selective inhibitors of human neuraminidase inhibitorsThe human neuraminidase enzymes (Neu) are an emerging target for medicinal chemistry. Inhibitors which target the viral neuraminidase enzymes, used for treatment of influenza, are not active against the human enzymes. Human Neu are upregulated in disease, and have been linked to inflammation, cancer, and diabetes. Currently very few specific and potent inhibitors are known for the human Neu enzymes. Our group has identified the only nanomolar inhibitor of the family, and we continue to investigate inhibitors that can target each isoenzyme. Strategies for identifying new inhibitors will include rational design and synthesis, library synthesis, or high-throughput screening (HTS) of chemical libraries. Automated liquid handling and assay design for HTS has already been established in our group.
The regulation of T cell adhesion by human neuraminidase enzymesThe interaction of leukocytes with antigen-presenting cells (APCs) is regulated by a number of important receptors. One of the essential components of this interaction is the alpha-L beta-2 integrin, known as the lymphocyte functional antigen-1 (LFA-1). Our project will examine the effect of human neuraminidase enzymes in regulating the adhesion of human lymphocytes. We will examine the effect of glycolipid- and glycoprotein-specific enzymes. Methods will include flow cytometry, homotypic aggregation experiments, and fluorescence microscopy. Enzymes and cells to be used are already available in the lab, and we have our own flow cytometer and microscopy facility.
Analysis of molecular diffusion in the cell membrane - Influence of human neuraminidase enzymesMolecular diffusion in the cell membrane is remarkably complex. In contrast to model membranes, where diffusion follows simple Brownian motion, cell membranes are complex and include barriers to diffusion, heterogeneous environments, and binding interactions. As a result, studies of diffusion in the membrane require advanced mathematical analysis. Our group studies the membrane diffusion of receptors using single-molecule methods (single-particle and single-dye tracking). We have several large data sets for different receptors in a range of conditions. Our group has developed mathematical analyses for detecting regions of sub-confinement (domains) within diffusion data. This project will apply these methods to larger data sets, and code new methods for detection of heterogeneity within trajectories. If the student is interested in acquiring new data sets, acquisition of single-molecule data can be a part of the project.
Dusty Skies and Dirty Cities:  Light-Induced Chemistry at the Surface of Atmospheric DustOver one billion tons of dust are released into the atmosphere each year.  After its release, dust is transported long distances, and can influence air quality in distant cities.  Closer to home, resuspended road dust—a complex mixture containing crustal materials, brake wear and tire tread particles, and organic pollutants—also contributes to particulate levels in the atmosphere. Although dust contains light-absorbing iron and titanium oxides, our understanding of the role that dust plays in catalyzing chemical reactions in the atmosphere—and influencing urban air quality and health—is currently incomplete.In this project, the research intern will work with senior lab members to improve our quantitative understanding of photochemistry (chemistry catalyzed by the sun) at the surface of atmospheric dust. Specifically, the project will focus on quantifying the light-induced production of reactive species, including hydroxyl radical and singlet oxygen, by road dust collected around the world, real samples of deposited atmospheric dust obtained from Cape Verde, or dust generated in the lab from source soils obtained in a variety of international locations.The reactive species produced by illuminated dust are too reactive to measure directly. In these experiments, therefore, dust suspensions in water containing specific probe molecules that react with hydroxyl radical or singlet oxygen will be illuminated using a solar simulator, which mimics the solar radiation spectrum at the Earth’s surface. Then, the products of the probe molecule reaction will be monitored using a range of analytical techniques.Since very little is currently known regarding the inherent reactivity of road dust or changes in dust reactivity as a result of transport and interaction with pollutants, this project will make a major contribution to our understanding of the influence of dust chemistry on urban air quality and health.
Polymer-Based Devices for Sensing and Controlled Drug Delivery (1)The goal is to investigate whether our previously developed color tunable materials can be used for detecting a variety of species of interest in a solution. For example, I am looking for a candidate to determine if our color tunable devices can be used to detect heavy metals in aqueous solutions. That is, can our devices be made such that they change visual color in the presence of specific heavy metals in water. Another objective will be to use our devices to detect organic contaminants in water. A good example is the detection of naphthenic acids in tailing pond water that is generated from bitumen extraction from oil sands. Finally, we will investigate the ability of our devices to detect e. coli in water samples and then engineer portble systems that can be used to analyze water sample in the field. The goal is to develop a commercially viable integrated water analysis system that can serve as the foundation for a strat up company.In another project the student will investigate the ability of our polymer-based devices to entrap small molecules (i.e., pharmaceutical agents), and release them to a system only when they are needed, and at a predefined (and controlled) rate. This will involve fabrication of polymer-based devices, and characterization of their structure and function.
User-Adaptive Feedback System This project proposes the development of an adaptive feedback systems that can provide constructive feedback to humans or to agents. This represents a software artifact that can be embedded in environments where users learn a new task and need feedback depending on their task performance at any time. The feedback must be adaptive to the users' content. The system will be tested with both computers and humans.
Building a game to teach computational thinking This project proposes the development of a series of games to teach students how to solve problems. Particularly, students who play these games will learn about computational thinking strategies: how to decompose a problem into sub-problems, how to identify the important features of a problem, how to collaborate with people from other disciplines, etc.
Software package for time dependent risk prediction accuracy measurePrediction performance of a risk scoring system needs to be carefully assessed before its adoption in clinical practice. The choice of an appropriate performance metric is important. In risk prediction, the primary interest is to predict the risk of having an event by a pre-specified future time t0. The positive predictive value is preferred by clinicians but it requires a threshold for continuous risk scores. We recently developed a summary index of positive predictive values that is time-dependent for time-to-event data. We have made available an R package that estimates the measure and makes inference. In this project, we will develop STATA and/or SAS package so that the new measure is available to more users.
Quality Assurance of Additive Manufacturing Parts Fused Deposition Modelling (FDM) is an AM process in which a three dimensional, layered component is built through bonding and solidifying the extruded layer with the previous layer. The process produces geometries and structures hitherto impossible to produce due to incremental, precise, and tool independent  material addition . This, however, introduces a strong coupling between process and product, resulting in quality variation and unpredictability in dimensional accuracy and strength of component  even for the professional grade printers. There are significant barriers to functional utilization and quality assurance of the technology. These barriers include but are not limited to: lack of appropriate design processes, process reliability, repeatability (material properties, dimensional accuracy , and quality. CAD system capabilities must be developed that enable designers to synthesize a part, its material composition, and its manufacturing methods to meet specifications.This project will investigate and develop predictive methods for mechanical behavior conformance of components manufactured through AM considering the variations for increased process reliability and repeatability as per the relevant standard ISO17296-3 specifications. The AM parts are printed by converting the STL file into tool path file through printer specific software, usually done through G-code. Due to slicing, and depending upon the degree of infill and toolpath offset, this introduces voids along the tool path as well as within the internal structure. The project will develop an integrated Meta model for modeling of quality and behavior of the sliced CAD file, simulating and predicting mechanical strengths and geometry of the part while considering a comprehensive list of process parameters for FDM processes. 
Real time process monitoring system development for material jetting processOne focus of our research towards enhancing the quality of manufactured components is to increase the degree of automation in terms of quality control during the material deposition process. Methods for real time quality assurance are yet to be integrated with the material jetting systems. For the above-mentioned research activities, the ADaM lab is equipped with the following research facilities• In house developed material jetting based additive manufacturing system• Software tools:  Labview, Matlab• Polymers for material jetting processYou will primarily,• Design fixtures for integrating the real-time quality assurance system with the material jetting printer• Develop real time image acquisition and analysis system• Carry out proof of concept fundamental experiments• Validation using other relevant offline characterization techniques
Geometric Optimisation of 3D Printed Assemblies Although AM has become popular, there are many areas of improvements. The properties of the parts manufactured with additive manufacturing depend on a large number of machine and process variables. This leads to variations in the output geometry of the printed part, and makes it difficult to assemble.  The objective of this project is to investigate the effect of parameters on geometrical properties of assembly models printed using DLP (Digital Light Processing) and FDM (Fused Deposition Modeling). Dedicated GD&T drawings will be made for the assembly test prices so that the geometrical output of the parts can be studied. An assembly test piece will be designed for this and a statistical analysis will be conducted to find significant variables and the output characteristics. These results will be further analysed to do predictive modeling of the output geometrical properties and a compensation tool will be developed to incorporate these variations into the initial stage of the printing to mitigate variations and to obtain accurate parts and assemblies. The fit and function analysis of the assemblies will also be done to ensure proper functionality of the mechanism. The data generated will be further used to do tolerance analysis on the assembly parts to calculate the process capability of the printer and to assign the limits for the tolerance values of that particular printer. Finally, a case study will be done to validate the above experimentation and modeling results. This will make the printer useful for further assembly printings with full form and function. 
Transdisciplinary Engineering Design Processes This is a transdisciplinary research project carried out at the Faculty of Engineering which involves extensive literature review of cognitive and educational psychology and design methodology and collection of the empirical data from engineering professors through surveys and semi-structured interviews. The collected data is being analyzed, using statistical software, in line with the academic and educational regulations documentations, and the results should be communicated to the public via posters, presentations and workshops.
Vision system for plasma transfer arc additive manufacturing. This project relates to an ongoing project on development of a realtime vision system for an experimental Additive Manufacturing machine. The main deliverable will be to adapt a camera system for image acquisition from a Plasma Transfer Arc. Teh system will acquire real-time images and process the images for a layer thickness controller. Mechanical setup for the camera is required. Testing the image acquisition to obtain real-time parameters for the controller will also be carried out along with algorithm generation for processing the images. The final aim of the project will be to develop and implement controller configuration to compensate layer thickness in the additive manufacturing process.
Superconductivity in strongly correlated electron systems Electrons generally pair when they condense to form a superconducting state. How isthis pairing affected when additional aspects of the problem, e.g. spin-orbit coupling, a periodic potential, and strong correlations are included? We will examine simplified models where these ingredients and their contributions to superconductivity can be clearly understood. This will involve some mathematical modelling as well as computational work.
Wear Resistant Additive Manufactured Polymer Structures for Wind Turbine BladesWind energy is a source of renewable power that is generated by wind turbines. Since the blade tips of wind turbines are exposed to solid particles in environmental wind flows, erosive wear of the blade tips are particularly problematic. Wear of the blade tips changes the streamlined profile of the blades, thus disturbing boundary layer flow around the blades and reducing the potential of the wind turbine system to generate energy. Additive Manufacturing (AM) may be used in a repair protocol for these damaged blades. AM is a manufacturing technique that offers novel solutions to challenging manufacturing problems. This manufacturing technique involves the build-up of layers of material until a desired thickness and shape is achieved. This proposed research project will employ Material Extrusion of Additive Manufacturing (MEAM) to manufacture the polymer structures that will serve as wind turbine blade inserts in repair protocols. MEAM machines allow for fabrication by using single or multiple materials. A variety of neat polymers or polymers that are reinforced with particles or fibers can be used. Although MEAM is good for the manufacture of unique shapes of polymeric structures, the structures may lack sufficiently high wear resistance. Thus, this research project will use both cold spraying and flame spraying of tungsten carbide and boron carbide metal matrix composite coatings to improve the wear resistance of the AM polymeric structures. Cold spraying and flame spraying are used to fabricate thick protective coatings on a variety of machine parts. From previous studies by the supervisors, general coating deposition parameters have been determined that avoid damage to fiber-reinforced polymer structures. Once the coatings are deposited on the AM structures, the ensemble will be tested under ASTM G76 erosion testing. The wear rate of the novel coated structures will be compared to those of the uncoated polymeric structures.
Novel wearable technologies for sportive performance assessmentSportive activities play a significant role in improving our physical and mental health and thus our quality of life. In addition, professional sports, sportive equipment design, protective equipment design, etc. create a major market and potential for R&D activities. Sportive performance evaluation for the purpose of improving the athletic performance as well as injury prevention is usually performed based on the coach’s observation. However, the coach’s observation is frequent subjective and cannot capture slight motion pattern changes. On the other hand, a majority of sportive activities cannot be performed in standard motion capture labs. Wearable technologies create a significant opportunity for sportive performance evaluation in the field and recording the actual and natural performance of the athletes. The objective of this project is to develop wearable technologies for sportive performance assessment in sportive fields such as ice hockey, volleyball, and track and field activities. These technologies will enable the coach and the training team to better assess the performance of the athletes and reduce the risk of injuries. This project will be completed in collaboration with physical education scientists and athletic teams at the University of Alberta. In our general plan, the developed wearable technology will be designed, validated in the lab, tested in the field, and delivered towards technology transfer.
Daily activity monitoring using wearable technologies for outcome evaluation of clinical treatmentsHuman motion measurement during daily activities (such as walking) is like a fingerprint and can distinguish patients with neurological, psychological, or musculoskeletal conditions from able-bodied individuals. Although human motion can be measured in motion measurement labs, patients may not act as naturally as in their home. Wearable sensor technology is an ideal alternative to for human motion measurement out of laboratories. Although smartphones and watches can assess the step count and the general level of physical activity, they are not validated to be precise biomedical devices (imagine a fingerprint scanner) and cannot be used for medical decision-making. The objective of this project is to develop wearable technologies using off-the-shelf sensors such as inertial sensors and force sensors to precisely assess clinically relevant parameters describing typical activities during daily life. Examples of to-be-measured parameters are the ankle, knee, hip joint angles during walking, standing up or sitting down. The motion data will be collected and analyzed from both patients and able-bodied individual groups. Then the measurements will be compared between the two groups to investigate the efficiency of the developed wearable technology.
Novel Therapeutic Agents for Treatment of Multiple Myeloma The outcome for Multiple Myeloma (MM) patients has improved substantially over the past twenty years due to several therapeutic advances. Unfortunately, even with these exciting new treatment options, most patients will develop resistance to the therapies over time. Discovering therapeutic agents that target specific molecular pathways aberrantly found in drug-resistant cells will be necessary to move toward a cure for this disease. We have found that MM cells in culture show signs of ongoing damage to their DNA and activate a response known as the DNA damage response without overtly killing the cells. It remains unclear whether this DNA damage is also seen in patient primary cells. Approach: We will analyze bone marrow aspirates or circulating tumor cells (CTCs) from patients at different phases of the disease to determine at what point in the progression of the disease DNA damage is evoked. We have also identified a small molecule inhibitor of a molecule called ATR that selectively kills myeloma cells. We will expand this observation to test whether this ATR inhibitor has killing effects on MM cells isolated from patients at different stages of the disease. Finally, the use of the ATR inhibitor in the clinic requires identification of patients that will benefit from combination therapy involving ATR inhibition.  To this end, we have developed a sensitive and reliable technique to measure the extent of DNA damage in MM bone marrow samples. We will determine if this method can be used as a novel predictive marker of patient response to treatment with the ATR inhibitor.Anticipated Outcomes:- Identification of a novel molecular marker that distinguishes MGUS (pre-malignant stage) from MM- Validate the use of an ATR inhibitor in specifically killing MM cells- Identify patients that will benefit most from the ATR inhibitor therapy
Speech development in children learning Mandarin as a second language in CanadaThis project aims to profile the speech sound development of  children who are learning a second language in elementary school.  
Immune responses to malaria infection in pregnancy (1) Our work suggests an unexplored mechanism of immunity to malaria in pregnancy: that exposure to Plasmodium vivax antigens induces antibodies that contribute to protection against Plasmodium falciparum. We hypothesize that the observed immunity exposes a weakness in the parasite’s immune evasion strategy which we can exploit to protect people from P. falciparum. To test this hypothesis, we will expand our studies to regions in Latin America with varying levels of P. vivax endemicity and populations of different ethnicities. We are currently collecting samples from different regions of Colombia, Brazil and Peru where people are exposed to P. falciparum and P. vivax. The research project will be to test these samples for antibodies against different antigens from each species of malaria and to test for cross-reactive antibodies against antigens that are involved in the pathogenesis of malaria in pregnancy. The student will use ELISAs and flow cytometry to characterize these antibodies. 
Numerical simulation of geothermal reservoirs Geothermal energy offers a significant opportunity for renewable energy development and reduction in carbon emissions. Numerical simulations are often employed to predict/optimize/design geothermal reservoirs. However, the modeling scale is typically much larger than the volume scale over which measurements of rock properties are made, and the scale up of measurements have to made accounting for the pattern of spatial heterogeneity exhibited at different scales. The focus of this project is to formulate a simulation workflow that (1) couples heat transfer, fluid flow, and geomechanical processes, and (2) accounts for spatial heterogeneity (including those that are smaller than the modeling scale). The goal is to develop numerical models that may offer more accurate predictions of geothermal reservoir performance. Though many numerical modeling studies of geothermal reservoirs have been published over the past decade, there is still very little work focusing on the impacts of heterogeneities over multiple scales. The results will enhance the capability of modeling and optimizing these complicated processes at the field scale. 
Non-thermal plasma treatment for microbial inactivation inside a chip reactorNon-thermal plasma is an emerging, promising, disinfection technology, which has the potential to eliminate pathogenic microorganisms. This project will focus on evaluating the antimicrobial efficacy of non-thermal plasma technology for the treatment of waste water and foods inside a chip reactor. The relative humidity (RH) of the surrounding air could affect the survival of microorganisms during plasma treatments. Systematic studies on the influence of RH of the surrounding controlled environment on microbial reduction are required to develop this technology. To understand the influence of RH on microbial survival during plasma treatments, we will develop a closed circular chip reactor made of glass slides with air head-space inside, using the facilities at nanoFAB to treat samples inside the reactor. After the supply of air with a specific RH, the inlet of the chip reactor will be closed and it will be placed between the electrodes of DBD plasma system for selected periods of time. We will monitor the RH and temperature of the air head-space inside the chip reactor using a probe connected to data logger during plasma treatment. In the case of waste water treatment, selected gases (air, nitrogen etc.) will be supplied to the water samples inside chip reactor through a gas pump.  After plasma treatment, the samples will be removed and survival of microorganisms will be evaluated. 
Nanoparticle assisted pulsed LED technology for waste water treatmentHigh intensity pulsed light emitting diode (LED) technology is an emerging approach, which can reduce pathogenic microorganisms in industrial wash/waste water. Photosensitive nanoparticles such as titanium dioxide and zinc oxide can enhance the reactive species generation during LED treatments, which can help to reduce pathogens in waste water. In this project, sterile water samples contaminated with specific numbers of pathogenic microorganisms will be selected. Water samples will be placed on surfaces coated with photosensitive nanoparticles and exposed to high intensity pulsed Ultraviolet-A (UV-A), Near UV-Visible (NUV-Vis), and Blue LEDs. The total light energy intensity required to reduce specific number of pathogens during LED treatments will be determined using a laser energy meter. The synergistic antimicrobial efficacy of nanoparticle attached surfaces and LED treatment to reduce the pathogens will be determined by comparing with untreated controls.    
Synchrony of biological rhythms during choral performance Biological rhythms are a ubiquitous feature of life: pulse, breathing, and brain waves being three examples. Within an individual these rhythms are not strictly regular but fluctuate somewhat irregularly, though often in synchrony in different contexts of human performance. During speech or singing another rhythm is generated on top of breathing that is the foundation of many human social interactions. This auditory signal is one mechanism that can lead to coupling of biological rhythms between people: e.g. conversational synchrony [McFarland, 2001]. Coupling of heart and breathing rhythms between individuals during conversations are measurable indices associated with the strength of the interaction. It is not known if the coupling of biological rhythms between individuals is present during choral performance when the goal is a unified ensemble resonance for a listening audience. *Objective*. To measure synchrony of heart, breathing and brain rhythms from an ensemble during a choral performance and visually present these data to the listening audience during the performance.
Understanding excited states of mixed chalcogenophenes for photovoltaic applicationsIn recent joint experimental and computational work [1], we have examined computationally the structures and low-lying excited electronic states for the monomer, dimer, and trimer species composed of a triple-chalcogenophene polymer sub-unit containing S, Se, and Te atoms [2]. Excited states were determined using time-dependent density functional theory ( TD-DFT) using a single functional (M06-2X)  at molecular mechanics optimized geometries. While extensive computational work using a variety of different electronic structure approaches has been carried out for the thiophene (S-containing) building block, thiophene dimers, and more extended poly-thiophene systems, little careful study of the related extended selenophene and tellurophene systems has been undertaken; there is to-date essentially no work on the mixed species. In this project, the student will undertake  studies on the heavier dimers (Se+Se and Te+Te) as well as the mixed dimer species (S+Se, S+Te, Se+Te) to examine the excited electronic states. TD-DFT has been shown to be problematic for isolated thiophene so careful testing of functionals versus ab initio methods (CiS(D), SAC-CI,EOM-CCSD,CC2,ADC(2)) for the isolated Te and Se compounds plus mixed dimers will be undertaken. The student will gain experience using modern quantum chemistry software (Gaussian16, Molpro, ORCA) and familiarity with high-performance computing on national computing infrastructure. [1] D.M. González, K.N. Raftopoulos, G. He, C.M. Papadakis, A. Brown, E. Rivard, P. Müller-Buschbaum, Bandgap-Tuning in Triple-Chalcogenophene Polymer Films by Thermal Annealing, Macromolecular Rapid Communication, DOI: 10.1002/marc.201700065; [2] G. He, L. Kang, W. Torres Delgado, O. Shynkaruk, M. J. Ferguson, R. McDonald, E. Rivard, J. Am. Chem. Soc. 2013, 135, 5360.
Design of fluophores for biological imaging During the internship the student will utilize state-of-the-art computational chemistry tools to explore photophysical processes in molecules. Specific applications could include one-photon and two-photon absorption in fluorescent proteins, resonance Raman spectroscopy to probe initial excited state dynamics, fluorescent nucleobase analogs, and benchmarking of electronic structure methods for challenging structures; recently published papers in these areas are listed below.References:1. M. Alaraby Salem and A. Brown, 2015, Two-photon absorption of fluorescent protein chromophores incorporating non-canonical amino acids: TD-DFT screening and classical dynamics, Phys. Chem. Chem. Phys. 17, 25563-25571.2. M.R. Momeni and A. Brown, 2015, Why Do TD-DFT Excitation Energies of BODIPY/Aza-BODIPY Families Largely Deviate from Experiment? Answers from Electron Correlated and Multireference Methods, J. Chem. Theo. Comp. 11, 2619-2632. 3. S. Sun and A. Brown, 2015, Simulation of the Resonance Raman Spectra For 5-Halogenated (F, Cl, and Br) Uracils, J. Phys. Chem. A, 119 (17), 3961-3971. 4. M. Alaraby Salem and A. Brown, 2014, Two-photon absorption in fluorescent protein chromophores: TDDFT and CC2 results, J. Chem. Theo. Comp. 10 (8), 3260–3269. 5. S. Sun and A. Brown, 2014, Simulation of the Resonance Raman Spectrum For Uracil, J. Phys. Chem. A 118 9228-9238. 6. M. Gedik and A. Brown, 2013, Computational Study of the Excited State Properties of Modified RNA Nucleobases, J. Photochem. And Photobiol. A: Chemistry, 259 25-32. 
Production of biofuels using a novel microwave technology The conversion of low-value lipids (tall oil, brown grease, and yellow grease) to hydrocarbons without the use of hydrogen or catalyst has been demonstrated by the Bressler lab and is currently in the commercialization phase.  However, one of the limiting aspects is the long residence time and the residual short chain fatty acids produced.  The use of microwave heating in the decarboxylation of organic acids has been reported in the literature.  This project seeks to develop a microwave heating process to enhance the deoxygenation of the residual fatty acids and the resulting acid number of the products.  A first-of-kind custom variable frequency microwave reactor will be used to study the deoxygenation and pyrolysis of fatty acids with the expected outcome of improving the final product composition and process economics. 
Enzyme treatment strategies to promote co-production of biofuel and cellulose nanocrystalsOur laboratory has shown that enzymes (i.e. cellulases) can be used to preferentially degrade amorphous regions of cellulose with minimal degradation to the crystalline regions.  Through enzyme hydrolysis, a sugar stream is produced that can be used as a substrate in fermentation strategies to generate bioethanol or other value-added co-products.  To facilitate this line of research, the Bressler lab is equipped with numerous bench-scale fermenters, twelve 5 L fermenters, four 10 L fermenters, and an extensive analytical suite that includes several HPLCs and GCs with various detectors.In addition to the sugar stream, enzyme treatment produces a crystalline-enriched residue that can be converted to CNCs through conventional acid hydrolysis.  The Bressler lab has developed laboratory protocols and possesses to the necessary infrastructure that will facilitate this research area.  Based on our preliminary data, this co-production strategy will help offset the high costs currently associated with CNC and biofuel production.The current project aims to investigate strategies to increase process efficiencies and/or economics.  Such strategies may include the use of other feedstock materials, the use of pretreatments (i.e. alkaline, acid, thermal, etc.) to make the cellulosic material more easily accessible to enzymes, examination of various enzyme packages or combinations thereof, and/or investigations into the conditions used for enzyme and acid treatments. 
Development of value-added bioproducts through chemical modification of agricultural wastesThe Bressler lab worked with the Canadian Food Inspection Agency to develop a thermal treatment that can inactivate any prions that may (though highly unlikely) be present in the SRM.  This thermal treatment breaks down the proteins that are abundant in SRM into smaller molecules (peptides).  We are currently working on modification of these peptides to achieve the desired functionality, based on the final application.  We have already successfully employed SRM-derived peptides in bioplastics, glues, fire extinguisher foams, and flocculants and are looking to improve the productivity/economics of these systems, and/or incorporate these peptides into other applications.Currently, the Bressler lab is focused on the conversion of SRM into adhesives for torrefied wood pellets, flocculants for application in settling lagoons of the petrochemical industry, and tackifiers for use in erosion control strategies to bind seed and mulch to a variety of surfaces.  Depending on the final application, chemical modification and/or crosslinking will be performed to adjust the characteristics of the peptides.  For instance, crosslinking can increase the molecular weight of the material, which can reduce water solubility and enhance its ability to act as an adhesive.  Alternatively, the SRM-derived peptides can be treated with alcohols to promote esterification, which can increase hydrophobicity by capping of the hydrophilic carboxyl groups that are present.  Assessment of chemical modification/crosslinking strategies on the peptides will be performed using a variety of testing methods established in the Bressler lab.  
mHealth applications for eye disease (in particular glaucoma) diagnosis and monitoringAssess mobile teleophthalmology systems (e.g PEEK or alternate) to determine which would work best in a teleglaucoma protocol
Z-axis controller for plasma transfer arc additive manufacturing torchAdapt a z-axis positioning system to a Plasma Transfer Arc Additive Manufacturing (PTA-AM) torch. Software integration must be implemented to add the new axis to a previously X & Y Axis controller. Mechanical setup for the new axis is required. Motor and slider mechanical characterization has to be implemented. Positioning controller is required. 
Additive manufacturing with continuous fiber reinforcement for Fused Deposition Modelling processComposites materials are formed by combining two or more different materials to form a superior material. Fiber reinforced polymers (FRP) are composites in which fibers are used as  reinforcements that carry loads and polymers are used as binders to hold  fibers together. The nature of fibers determine the strength of the composite. They are added to the thermoplastic polymers as short, long and continuous reinforcements. However, continuous reinforcements are proven to provide higher strength than compared to short and long. One of the two objectives of this research work involves to make a filament using extrusion process such that the final extruded filament has continuous carbon fiber coated with a thermoplastic polymer. The other objective of this research work is to modify the existing FDM 3d printer such that they can print continuous carbon fiber. The problem with using a continuous fiber is that the filament should be sheared off whenever the print head stops depositing the material and moves to a different position. This problem can be addressed by including a shear mechanism as a part of the print head such that the filament is sheared just before the print head moves to a different position. 
Developing Software for Variable Adaptive Infills for 3D printing applicationsIn order to optimize the 3D printed parts’ internal infill structure to provide a lightweight and high strength properties, a software should be developed to provide the ability to customize the shape of the infill structure and to adopt variable filling technique. Most of the available software provide fixed shape fixed filling percentage through the printed parts. Therefore, this project is currently being undertaken to develop an open source platform for design, slicing and incorporation of different infills for a given input geometry in form of an STL that can be used and optimized in various 3D printing applications
Influence of materials and process variables on geometric and mechanical properties in material jetting processOne focus of our research towards enhancing the quality of manufactured components is to investigate the influence of materials and process variables on both geometric and mechanical properties of components manufactured using material jetting process. Fundamental material combinations with polymers and permissible material jetting process parameters are yet to be realized and optimized for enhanced geometrical and mechanical properties.  
Numerical Simulations of Astrophysical Transients The project aims at studying the properties of explosive astrophysical transients: compact object mergers and core-collapse supernovae. These systems are candidates for direct detection in gravitational waves by instruments such as Advanced LIGO. Simultaneous detection of electromagnetic emission (gamma-ray, X-ray, optical, infrared, or radio) from these systems will greatly enhance the quality of the information that can be extracted from the combined signal. A good knowledge of the expected electromagnetic signal will therefore facilitate observational followup of gravitational wave detections and the likelihood of such a simultaneous measurement. The project involves running simulations on supercomputers, and the analysis of the resulting data. The student will acquire knowledge of high-performance scientific computing and data analysis techniques, including visualization.
Neuroprotective agents for cerebral malaria Malaria is the third most common cause of death in children under five years of age, accounting for an estimated 429,000 deaths annually. Blood-brain barrier (BBB) dysfunction is associated with cerebral malaria, a potentially lethal complication of malaria. We are studying modifiable pathways regulating endothelial barrier function under infectious and inflammatory challenge. We will use two complementary lines of inquiry: (1) in vitro BBB model; and (2) in vivo murine model of experimental cerebral malaria. In these model systems, rationally selected candidate molecules will be tested for their ability to modulate three central pathways in endothelial activation: (1) sphingosine-1 –phosphate and its cognate receptor S1PR1; (2) vascular endothelial growth factor receptor-2 (VEGFR-2) signaling; and (3) endothelial vesicular transcytosis.  We have generated exciting preliminary data in support of this hypothesis. We have optimized in vitro model systems consisting of co-culture of human cerebral microvascular endothelial cells and human astrocytes. In this model, sunitinib and pazopanib, antagonists of VEGFR2 signaling, rescue BBB dysfunction. These findings provide proof-of-concept in early in vitro models that pharmacologic modulation of the BBB may be a useful adjunctive strategy to improve outcomes in cerebral malaria. Potential impact of this work includes improved understanding of BBB regulation and pharmacologic rescue of endothelial dysfunction in cerebral malaria. By selecting licensed pharmacological agents with potential for direct translation to clinical therapies, findings from this work could accelerate the development of new adjunctive treatments for cerebral malaria. Our group is well positioned to bring pre-clinical findings generated through this work to clinical trials, since we have previously conducted two randomized controlled trials in children hospitalized with critical illness in Uganda. 
Structural investigations on mammalian, fungal, and engineered prion systems.The structure of the infectious mammalian prion is based on a four-rung beta-solenoid structure, as was determined by X-ray fibre diffraction and cryo electron microscopy (Vázquez-Fernández et al., 2016; PLoS Pathogens 12, e1005835).We are currently using this knowledge to devise a series of recombinant structural mimics for this four-rung beta-solenoid structure based on fungal and other proteins. We are using protein engineering approaches to create these structural mimics, which are then produced in E. coli, purified, and characterized by a variety of biochemical and biophysical techniques (including electron microscopy).
Expression of Biomarkers in Gastric Cancer and the Effect of Neoadjuvant ChemotherapyGastric cancer is a leading cause of cancer mortality worldwide and is associated with a poor 5-year survival.  There is a paucity of data regarding relevant biomarkers in gastric cancer.  Identifying important biomarkers could be relevant for understanding the biology of this disease as well as the development of cancer screening tests and new therapeutic compounds.  Thus, comparing biomarker expression in normal tissue with cancer tissue in patients with gastric cancer will allow us to identify clinically relevant biomarkers for gastric cancer.  We will test this hypothesis by collecting cancer tissue and normal tissue from adjacent stomach or esophagus in patients with newly diagnosed gastric cancer.  The expression of a set of potential biomarkers such as Apelin, APJ, Vanin-1, E-cadherin, VE-cadherin, HER2, HDAC7, PDL1 and PDL2, and Arpin will be analyzed by immunohistochemistry assays to identify which biomarkers are upgraded or downgraded in the cancer tissue.  For those patients undergoing neoadjuvant chemotherapy tissue will also be collected after completion of treatment to characterize the effect of the chemotherapy on the cancer.  This initial study will identify several important biomarkers for human gastric cancers that may serve as targets for its treatment.
Knowledge Extraction from The Web Most of the information that people like us or organizations like our universities use to make decisions exists only in documents (such as emails or reports). To automate such decision making with computer programs we need to extract the valuable information and format then into structured facts that can be reasoned about. There are many very interesting applications for such structured facts, like helping users find answers to their questions more easily. The goal of this project is to develop and evaluate tools for the extraction and integration of structured factual data from Web documents, and augment existing open data repositories like DBPedia. You will work on the development and evaluation of fact-extraction algorithms and you will integrate them with the suite of tools developed by my students in my lab.
Micro/-nanostructure engineering for optoelectronics Solution-processed materials allow manufacturing on lightweight, physically-flexible substrates, which will reduce cost of solar cells and installation cost in photovoltaic systems. Solution processed PbS colloidal quantum dots (CQDs) have the electronic bandgap of tuning from 0.4 eV (bandgap of bulk PbS material) to above 2.0 eV by changing quantum dot diameter, covering the optimum bandgaps of constituent junctions in tandem and trip-junction solar cells, and will enable high-efficiency, low-cost photovoltaics.Motivated by advantages of photonics design through micro-/nanostructure engineering in solar cells, we will fabricate nanostructured solar cells by pursuing the following approaches: (1) Nanostructured substrates or electrodes for CQD solar cells; (2) Design, fabrication, and characterization of nanostructured CQD solar cells; (3) Model deveopment of light trapping and light management in CQD solar cells. Modeling, experiment, and physics insights of solar cells will be all connected together to assure the success. These works will provide engineering solutions to achieve high photon-to-electricity conversion by CQD materials.Other CQD-based optoelectronic devices, such as light-emitting diodes (LEDs), photodetectors, and sensors, will also be investigated in the research.
3D Printing of Microfluidics for Health Applications (1) We will utilize a 3D printing technique to design and generate microfluidic devices for health applications. The primary objective of this research project is to use and investigate microfluidic emulsions for drug delivery applications. Experimental studies of microfluidic emulsions will be carried out using a co-flow micro-structure. In a micro-capillary, liquid-liquid emulsions will be generated by dispersing an inner liquid jet, injected through a concentrically-inserted, tapered micropipette puller, in a continuous aqueous phase. The experimental measurements consist of the morphology and speed of the liquid-liquid emulsions. The effects of liquid viscosity and macromolecular additives will be experimentally investigated. We will use the novel microfluidic devices to produce plenty of emulsions, which subsequently will be employed for different health applications, such as cell sorting and DNA sequencing. 
Drop Impact of Complex Fluids (1) Drop impact on a solid surface is ubiquitous and crucial in a wide range of industrial processes. We will use a high-speed camera to measure drop impact dynamics for a variety of complex fluids. The objective is to understand the interplay of several experimental conditions, such as impact velocity, liquid density, viscosity, surface tension, and the wettability and roughness of the substrates. The experimental results will shed light onto the influences of key parameters modifying the drop impact dynamics, for the applications of inject printing, textile, and spraying, and thermal management. 
Microfluidic Emulsions for Drug Delivery (1) The primary objective of this research project is to use and investigate microfluidic emulsions for drug delivery applications. Experimental studies of microfluidic emulsions will be carried out using a co-flow micro-structure. In a micro-capillary, liquid-liquid emulsions will be generated by dispersing an inner liquid jet, injected through a concentrically-inserted, tapered micropipette puller, in a continuous aqueous phase. The experimental measurements consist of the morphology and speed of the liquid-liquid emulsions. The effects of liquid viscosity and macromolecular additives will be experimentally investigated. 
Rheology of complex fluids in nanoscale confinement (1) The goal of this research is to investigate the rheology of complex fluids (how fluid viscosity changes at different shear rates) as a function of spatial length scales and to understand the reason behind this scale dependency. Specifically, we are interested in rheology of petroleum fluids. During many natural (flow in porous reservoirs) or industrial processes (fluid flow during fracking), petroleum fluids flow through micro/nano scale passages. Some experimental observations in literature show that even the viscosity of pure water in nanochannel is different from its bulk viscosity. Petroleum fluids have a complicated chemical structure and have many components that would go through phase transitions at different physicochemical conditions. One of these many components is asphaltene molecules that have a tendency to aggregate and form bigger nanoparticles. The asphaltene aggregation can be one of many factors which can affect the apparent viscosity of crude oil in passages with length scales similar to aggregate size. The research will be best conducted by a student with a strong background in fluid mechanics. The experimental procedure involves working with a nanofluidic channel attached to pressure regulator to obtain flowrate-pressure gradient curve. The student will do statistical analysis of the acquired data to ensure the validity of the experimental result.  
Targeted biologic for osteoporosis prevention in Chicken Developing a veterinary candidate that targets and neutralizes the cells responsible for accelerated bone resorption and osteoporosis in chickens. Most of commercial caged laying hens develop osteoporosis as they lose bone calcium due to regular egg production. Antibody-based therapies were first used in the late 19 th century, with more than 100 years of experiencenow gained in the development of therapeutic antibodies. Antibody passive immunotherapy hassignificant advantages relative to drug therapies in reduced cost and ease of administration. However,preparation of traditional injectable antibody therapies is still expensive and limited.To combat this urgent problem in animal welfare, our strategy is to develop an injectable construct derived from chicken IgY that will neutralize to the osteoclast-specific ligand and block osteoclast activation by binding the specific receptor. The goal is to prevent chicken osteoporosis without compromising egg production. Based on our animal studies focus will be translating the concept to human applications.The outcome of this research would be a safe and simple passive injectable therapeutic that will prevent the harmful effects of excessive bone loss in laying hens,leading to healthier hens and economic gains for egg producers and the poultry industry in general.
Rapid Next Generation Smart Diagnostic For Ebola Screening Ebola virus infection causes one of the most severe hemorrhagic fevers and has a high fatality rate. Even though the endemic regions of Ebola virus is seemingly limited, the risk of infection of humans and animals in other parts of the world is increasing with the increase in global movement of people as evident from the latest outbreak of 2014.  Ebola virus is known to cause secondary human-to-human infections among health care personnel, it is important to diagnose the infection at the  very early stage to quarantine a suspected individual to prevent possible outbreaks. Ebola virus infection has an acute onset, and frequently, no antibody production is observed at the onset of clinical symptoms. Alternatively the virus load in patients' blood and tissues such as liver is extremely high. Therefore, quick and accurate primary screening for Ebola virus infection is the need of the hour. Point of Care diagnostics with greater sensitivity and affordable cost is the focus of the current project.We would produce next generation antbody variants to screen diagnostically relevant Ebola virus antigens and explore appropriate platforms to develop a prototype screening kit.An antigen-detection system for Ebola virus infection was reported and successfully applied in the field. However, the information on that enzyme-linked immunosorbent assay (ELISA) is quite limited. For example, the monoclonal antibodies (MAbs) used in that system have not been reported even in terms of their molecular specificities. Moreover, the supply of that ELISA system is rather limited. For these reasons, we decided to establish another system for the detection of Ebola viral antigen. Toward this goal, we first established MAbs to a recombinant nucleoprotein (r) of Ebola virus subtype Zaire.



Exploiting New Uses of Speculation to Accelerate Computation (1)Contemporary processors can no longer increase the speed of execution of a single processing core mainly due to limitations in the ability to dissipate the heat that would be produced with higher frequencies. The solution is to build multi-core processor with many processing devices. Many solutions have been proposed to exploit these multiple cores. An important focus is in the use of speculative execution when a path of execution is attempted even when there is no certainty that such a path should be pursued. For instance with the advent of transactional memory many potentially conflicting transactions can optimistically proceed and if a conflict is detected later, some of those transactions must be retried. This research proposal explores a new use for this kind of hardware speculation. An use where the speculation support is not used to start multiple transactions, all of which are expected to eventually finish. Rather, in this project multiple possible paths of execution are started at once but only one of them is expected to finish. The mechanism allows aggressive optimization of each path and a predicate, computed at the end of each path, decides which result should be preserved and which executions should be aborted. We have already demonstrated that this mechanism can be made to work with existing hardware support for speculation. Now we are building a simulator to determine if an improved speculation mechanism may deliver higher performance. The goal of the study is to conduct a performance evaluation of the proposed speculation mechanism.
Welding Process for Unweldable Aerospace Alloys The ultimate goal of this project is to understand one of the newest welding processes, currently used to weld rocket bodies, airplanes, high-speed trains, and ships. The process in question is called Friction Stir Welding (FSW). Despite its relevance to aerospace and other latest-generation manufacturing industries, FSW currently cannot be treated with engineering tools such as formulae or tabulated data.This project will focus on modeling the coupled heat transfer and plastic deformation in the metal being welded, with a focus on providing a general quantitative set of formulas and tabulated data useful both in research and industry. Such work will generalize current data that is currently unconnected and of little use in industry or research.A very high impact is expected from this work, as it will consider the process in a general way, amenable to industrial implementation in the form of simple formulae for the engineers, and tables and graphs for the practitioners. It is possible for students to become co-authors in publications or to receive awards through appropriate intellectual contributions. In 2015, a visiting student working under the supervision of Professor Patricio Mendez received the highest award from Mitacs, given to a single student among all undergraduate participants in the year: the “Undergraduate Award for Outstanding Innovation.”
Treatments for transformations in new materials The ultimate goal of this project is to understand how materials transform acquiring new properties through a combination of time and temperature. Examples of these transformations are the quench and temper of swords, which transforms the steel from weak and soft into tough and strong, and the artificial aging of aluminum, which transforms it from soft and useless into a space-age material. These new properties are acquired through the phase transformation of the materials, a physical akin to the long sought “transmutation,” but in this case, being a scientific, controllable fact. The measurement of amount of transformation is essential for the development of new alloys and the developments treatments aiming at particular properties.
Physics of Thermal Plasmas at Atmospheric Pressure The ultimate goal of this work is to predict the properties of thermal plasmas at atmospheric pressure. This type of plasmas are crucial for technological applications such as welding, circuit breakers, cutting tools, and more. Despite their importance, they currently cannot be treated with engineering tools such as formulae or tabulated data.This project will focus on modeling the coupled physics in the welding arc, with a focus on providing a general quantitative set of formulas and tabulated data useful both in research and industry. Such work will generalize current data that is currently unconnected and of little use in industry or research. This work will benefit much from current collaborations with the Department of Physics and projects with partner companies.In this project students will learn the theory behind these plasmas, and become familiar with foundational and current literature on thermal plasmas. Students will also have direct access to thermal plasmas produced at currents up to 1000 A and to high-quality plasma spectrometry equipment.A very high impact is expected from this work, as it will be the first time the arc and the influence of different gases are properly considered in a general way, amenable to industrial implementation in the form of simple formulae for the engineers, and tables and graphs for the practitioners.
Computer Modeling of Pipeline welding This project consists on using the finite-element software Simufact to model the residual stresses and strains during the welding of pipeline, especially considering the case when the joint is not perfect, but misaligned. This is a project of much industrial interest because of its direct and very important implications for pipeline integrity.
Exploration of fluid flow, heat transfer, and electromagnetic phenomena in molten metal in weldingThis project will involve setting up an existing metal transfer experiment and performing high-speed video analysis, high-speed data acquisition of the process, and materials characterization. Equipment will include a Phantom V210 high-speed video camera (maximum of 300,000 fps), a Miro eX4 (maximum of 110,000 fps), various Omega and NI DAQ systems, with in-lab access to all arc-welding processes. Examples of high-speed video produced and equipment available can be seen at www.ccwj.ca. A new thermal camera capable of thermal imaging at high frame rate will also be available.
Modeling of laser cladding for composite materials This project studies aspects of heat transfer, fluid mechanics, physics, thermodynamics and materials behavior and will involve using basic mathematical analysis to capture the temperature evolution during laser cladding, laser welding, or other welding processes. The goal is to create a set of formulas useful to practitioners. The formulas will be tested and calibrated experimentally.It is possible for students to become co-authors in publications or to receive awards through appropriate intellectual contributions. In 2015, a visiting student working under the supervision of Professor Patricio Mendez received the highest award from Mitacs, given to a single student among all undergraduate participants in the year: the “Undergraduate Award for Outstanding Innovation.”
Tough Hydrogels - Synthesis and Applications Hydrogels, polymer networks that typically contain more water than the original polymer weight, are extensively explored for diverse applications, including contact lenses, wound dressings, cosmetics, and scaffolds for tissue engineering.  Natural hydrogels, such as muscles and cartilages, are robust and tough; however, applications for synthetic hydrogels have historically been limited by its brittle nature.  During the last decade, there has been extensive research in improving mechanical strengths of hydrogels.  Owing to interdisciplinary research efforts that encompasses the studies on fracture mechanics, structure/property relations, cross-linking chemistry for effective energy dissipation, and extreme elasticity, many hydrogel species have shown significant enhancement.  The enhanced mechanical properties triggered a rapid adaptation of the tough hydrogels in unprecedented applications, such as bioimplantable electronics, sensors/actuators in soft machines, surgical glues, and gel electrolytes for energy storage devices.In the proposed research project, the successful applicant will work on the synthesis of novel hydrogel materials in the context of aforementioned application areas.  Our group has extensive collaborations with medical researchers -- our group conducts a great example of multidisciplinary research between materials science and clinical medical sceince.
Operation and characterization of piezoelectric actuators for flow control. (1)To reduce the pressure drag on an aircraft wing and thus reduce fuel consumption, active control is proposed. Here piezo actuators are proposed to reduce vortex shedding from a blunt trailing edge. The operation and characterization of piezoelectric actuators for flow control is the focus of this work. In particular, we are interested in developing an array of piezo electric actuators. Existing piezo actuators output response as a function of input frequency and input voltage will be experimentally determined. The effect of the actuators on the flow will be characterized using laser based flow measurements (Particle Image Velocimetry). If time permits, the student will take the experimental results and develop a simple control oriented model. Non-linearities in the response will then be neglected and incorporated as uncertainty in the linear model.  This work is in collaboration with Dr Ghaemi.
 Modeling and control of a solar powered free-piston Stirling engine (1)Modeling and control of a solar powered free-piston Stirling engine is the focus of this work. In particular, the development of a simple control oriented model that is based on physics and where the parameters are determined from physical considerations and experimental data. The model will be developed in Matlab/Simulink. Then time permitting, learning control will be developed and applied in simulation. This work is in collaboration with Dr Nobes.
Machine Learning and Conversational Speech The goal of this project is to develop machine learning tools targeted at uncovering how language users produce or interpret reduced speech in conversation. In day-to-day conversations, speech is highly variable, which is a big problem in speech recognition for both computers and humans. One aspect of this variation is that words are often produced shortened and run together. For example, the phrase “Did you eat?” is often shortened to something resembling “jeet?” (audio examples available at <goo.gl/EuSqOk>). Even with this extreme variation in normal speech, speakers and listeners are able to communicate with relative ease. While everyday interactions generally involve this less careful "reduced speech", much of the research on the comprehension of language and more specifically spoken word recognition has focused on a more careful and less natural speech style. 
Exploring human production and comprehension of spontaneous speechThe main objective of this project is to investigate where reduction happens and how reduction affects language comprehension. In day-to-day conversations, speech is highly variable, which is a big problem in speech recognition for both computers and humans. One aspect of this variation is that words are often produced shortened and run together. For example, the phrase “Did you eat?” is often shortened to something resembling “jeet?” (audio examples available at <goo.gl/EuSqOk>). Even with this extreme variation in normal speech, speakers and listeners are able to communicate. This research project builds on our previous experience in this area by using an interdisciplinary approach which draws from engineering, computer science, statistics, phonetic and psycholinguistic methods, such as: listening for a specific sound, decision tasks, and word identification together with eye-movement tracking to better characterize the phonetic effects of reduction on language comprehension.
Investigation of respiratory neuronal networks involved in the control of respiration (1)Breathing in mammals is most fragile during sleep, in particular during REM sleep. Data from our laboratory suggest that expiratory activity may be critical in both neonatal and adult period to promote respiratory pacing and provide an additional drive to weak inspiration, in order to prevent breathing irregularities and strengthen inspiratory activity. The objective of the this project is to investigate neuronal structures that control the activity of the brainstem expiratory oscillator. By means of a combination of pharmacology, optogenetics and chemogenetics, we will identify neuromodulatory inputs, and manipulate their function in order to determine the role of the expiratory oscillator in control coditions and in rodent models of sleep disordered breathing.The student will be responsible for the surgical procedures in rodents, acquisition of data, data analysis, and elaboration of the results. The student will aquire expertise in survival surgeries, stereotaxic injection, animal handling, EEG/EMG instrumentation, and optogenetic techniques. She/He will also gain experience on data analysis of EEG and respiratory variables in anesthetized rodents.
Fifth generation (5G) wireless cellular networks Wireless communications industry has globally experienced an exponential growth.  According to Cisco, global mobile traffic is more than doubling each year, and will grow 26 fold between 2010 and 2015. Therefore, the capacity of wireless networks (total traffic that can be handled) is a major bottleneck in the future. Furthermore, most of the radio frequency bandwidth (spectrum) is allocated to users/companies for specific services, and new systems lack dedicated (licensed) bandwidth. However, despite this bandwidth shortage, some of the allocated spectrum is found to be underutilized most of the time. As a low power, low cost solution, cognitive small cell networks (SCNs) have been proposed recently. The notion of small cells refers to the dense deployment of low power nodes in order to increase the capacity. Cognitive means that nodes are intelligent enough to access unused or underused frequency bands opportunistically, without interfering the primary systems licensing those frequencies. Since a cognitive SCN is a paradigm shift, several unique challenges arise. The interference among small cells and that between small cells and the primary system are the main challenges. Furthermore, the total energy usage of the network should be minimized while providing required coverage (area where network services are available) and capacity (total data capacity of the network). Therefore, interference avoidance and optimum energy usage are fundamental research challenges.Goals: • Characterization and mitigation of interference Interference in this setup depends on several factors. First, wireless signals undergo various impairments such as fading and shadowing, which will impact the interference levels. Second, the number of SCNs, their locations, and the number of nodes served by a small cell base station are random, depending on coverage requirements, physical considerations, and user activity etc. Third, the configurations may change dynamically depending on mobile traffic requirements. 
Defining and targeting drug toxicity pathways in vitro Cisplatin is a highly effective chemotherapeutic widely used to treat solid tumours in children. Unfortunately, over half of treated children develop treatment-related toxicities. Ototoxicity is a frequent adverse drug reaction to cisplatin treatment that causes permanent hearing loss in both ears. This can have a significant impact on speech and language development in children, as well as a prolonged socio-economic impact. This research project will study cisplatin toxicity using in vitro models. Cellular responses to cisplatin treatment will be characterized in cultured ear cell lines. These responses will be used as reporters of cisplatin-signaling. Drug-gene interactions, e.g. transcriptomic changes induced by cisplatin treatment, will be used to identify genes and pathways required for cisplatin signaling that may contribute to the development of ototoxicity. Signaling components identified through these analyses will be validated by gene silencing and tested in the cisplatin response assays characterized above. Genes critical to cisplatin signaling will be examined as candidates for the development of protectant therapies that prevent the development of ototoxicity. Existing small molecules targeting these candidate genes will be leveraged in this regard. Otoprotective agents are in demand given the high rates of ototoxicity in cisplatin-treated patients but currently none are approved for clinical use. Otoprotectants identified through this research project would be fit for preclinical animal studies of cisplatin-induced ototoxicity and would serve as a proof-of-principle for this research program.
Human Tracking and Modeling (1) Many applications need the transmission of video, which often require large bandwidth in order to obtain the desired details. However, not every detail is important in applications, e.g., surveillance only needs to capture the target of interest and alert the operator at the critical moment when action is necessary. This study will aim to save bandwidth and enable many applications on resource constrained mobile devices, by simulating crowd scenes without transmitting the actual video of a scene. Current research in this area assume the availability of Motion Capture (MoCap) data to facilitate this process. However, this is unrealistic for videos of real-world scenes captured by mobiles since they only provide a sequence of frames. The goal of this work will be to emulate marker-based motion capture on a large group of people by accurately tracking pedestrians and simulating their motions in a 3D environment. Using only the video data composed of sparse and dense crowds from a single camera, we combine macro and micro motion analytic techniques to detect and track individuals in a crowd. The tracked positions can be input into a simulation environment to approximate motionsof pedestrian movement. While the general scene is simulated realistically in the background, the target pedestrian trajectory can be tracked and monitored accurately. An extension of the above project will involve recognizing Humans in a crowd using Face Recognition, and recording their voice and name through Intelligent Speech Analysis. These technologies will be used for mobile and automatic interaction with individuals in a crowd.
Patient Specific fMRI-based Psychiatric Diagnosis and Treatment (2018)We will explore the use of brain imaging (especially fMRI [functional Magnetic Resonance Imaging]) to diagnose mental disorders earlier and more accurately than current techniques, to predict symptoms and their severity, and to predict which combination of drug therapies will work best for a given patient. A major component of this effort is the use of complex machine learning computer algorithms to extract subtle patterns in the imaging data from patients. Our goal is to use machine learning techniques to produce clinical tools that could assist medical doctors in providing faster, more effective treatment for neurological and psychiatric illness.See https://www.amii.ca/projects/#/fmri-analysis/
Using Machine Learning to Analyze High Dimensional Patient Data (2018)Many of today's patients have medial records that describe a number of features, including many "omics" features (based on microarray, SNP profiles, etc).  However, many current diagnostic and prognostic tools make decisions based on only a small number of patient characteristics.  It would be better to, instead, use all of the available features.  Unfortunately, the relevant "patient characteristic to disease" mapping is often not known.  However, we often have access to extensive databases of historical patients, which include both patient characteristics, and also outcome (eg, the disease itself, or the best treatment).  Machine learning provides tools that use this historical data, to produce the relevant diagnostic tools.This project explores ways to use those tools -- eg, to predict which women have breast cancer, based on her SNP profile; or which treatment will be most effective for men with prostate cancer, based on microarray data; or the estimated survival distribution of patients with various different types of cancer, based on histological reports and other factors.  We will demonstrate the effectiveness of our machine learning techniques by showing that the predictors based on them, work effectively across a range of tasks, based on both publicly available data (from public repositories), as well as local data, obtained from various medical colleagues.
Signal processing of ultrasound guided waves in human tibia Osteoporosis is a widespread bone-weakening disease with significant morbidity and mortality affecting over 200 million people throughout the world, especially the elderly and post-menopausal women. In Canada, at least 1 in 3 women will suffer from an osteoporotic fracture during their lifetime. The disease is mainly characterized by bone mass loss, cortical thinning, and microstructure deterioration of bone tissue subsequently inducing brittle bone. The prevalence of osteoporosis and osteoporotic fractures rises up exponentially with a rapid growth of the aged population, which significantly increases the associated health-care costs.  Currently, dual energy X-ray absorptiometry (DEXA) is the gold standard to measure bone mineral density (BMD) for osteoporosis assessment. One of the shortcomings of the technique is its incapability to provide the bone mechanical properties, most notably elastic parameters, which are important determinants of bone quality. The use of ultrasound to study bone properties has shown promises using data from simulation, phantom, ex-vivo, and in-vivo studies. Especially, UGW traveling along the cortical long bones are very sensitive to the geometric, architectural, and material properties of the cortex.  The objective of this project is to analyze UGW from long bone data and extract useful elastic information. The success of this project will advance our knowledge and technology toward improving disease diagnostics. This is an international collaboration project with Fudan University, Shanghai, China.
Incorporation of machine learning and data mining in process models (1)In building process models for any system, there are two approaches that are used traditionally - the development of fundamental models based on first principles, or the development of empirical models purely from experimental data based on statistical principles and optimization. However, with the current focus in many research areas on complex, large and multiscale systems, there are many systems for which a complete first-principles description is impossible to construct with our current knowledge of the system. Within my own research areas of application, such systems can be found in renewable and fossil fuel-based energy systems, cryopreservation of tissue, mineral processing, reaction engineering and solar cell manufacture. While empical methods may be used in this case, the large number of variables in these systems provide significant computational challenges; more importantly, no insight on physical, chemical and biological processes occurring in the system can be obtained from these empirical models. Thus, these systems require a hybrid modeling approach, where all the first principles knowledge available on the system in somehow placed in a composite model along with empirical sub-models. The focus in this project is to develop a framework to build such hybrid models, and to test the hybrid models in various application areas.The approach that will be used to build statistical models with intuition and knowledge built into them is based on machine learning approaches. The so-called 'knowledge-based support vector machines', deep learning algorithms, and dynamic causal representations will provide the empirical, statistical modeling framework that will be used. 
Eye Responses of Users in a Virtual Reality Effective human-computer interaction is essential for real-time medical applications.  To understand surgeons’ behaviors in the virtual environment, I plan to study eye-hand coordination of operators during healthcare procedures under the guidance of virtual and augmented reality. While performing the task in the augmented reality environment, operators’ eye and hand (including instruments held in the hand) movements will be tracked. Their eye-hand coordination patterns will be compared to what we recently found in real surgery. I am particularly interested to discover how human operators scan over virtual and real objects to guide their movements; whether proactive eye movement can be observed in the augmented environment; and whether the capability of performing proactive eye movements is connected to the skills learning process. 
Turning the Smartphone into a Life-saving Device Smartphones are widely prevalent in today’s society. Innovations aimed at transforming the smartphone into a first aid tool will open a wide range of opportunities for saving more lives.  Approximately 40,000 Canadians suffer cardiac arrests without warning each year, 8-12% of which occur in children. Up to 85% of which was performed outside of the hospital. We know that correctly performing cardiopulmonary Resuscitation (CPR) at the right time is critical to saving lives. However we may not know how to perform correctly when CPR is needed. This is specially true when performing CPR to children.  Infant and children are different from adults and each other due to age and their development stages, making it difficult for bystanders to perform CPR correctly on the children under the pressure. In this project, we plan to develop a first-aid App for guiding bystanders in performing CPR with the aid of a smart phone. This project aims to develop the software, incorporating the system to the smartphone, developing simulation scenarios for testing, and obtaining pilot data to determine the validity of this new guidance system on CPR performance. 
Regulation of Homologues recombination by Sumoylation This is a proposal to study the regulation of CtBP-interacting protein (CtIP) by SUMOylation/deSUMOylation. CtIP is an attractive protein because it regulates the balance between non-homologous end joining (NHEJ) and homologous recombination (HR). This balance is important to our cells since errors in the choice of DSB repair pathway can create gene rearrangements and faulty DNA double-strand break (DSB) repair often generates aberrant chromosomal structures that kill cells.DSBs are among the most lethal lesions in the genome if they are not repaired or if their repair is executed incorrectly. DSBs are mainly repaired by NHEJ and HR. Proper choice of repair pathway is critical to genome stability. Initiation of DNA end resection by the CtIP/Mre11-Rad50-Nbs1 (MRN) complex generates single-stranded DNA (ssDNA) overhangs that are refractory to canonical NHEJ. End resection is necessary for homology searching, which is central to HR, and thus the decision to resect is fundamental to DSB repair pathway choice. CtIP’s function is regulated by posttranscriptional modifications (PTMs) such as phosphorylation, ubiquitylation and acetylation, and by binding different interaction partners. In addition, analysis of CtIP primary sequence revealed the presence of multiple potential SUMOylation sites. However, very little is known about which of these sites are SUMOylated in vivo, by which SUMO ligase, and what is the biological relevance of these SUMOylation events. In this application, we have found that CtIP is SUMOylated at specific lysine residue in response to DNA damage. We will characterize the function(s) of this sumoylation site in HR. If successful, our studies will greatly advance our understanding of the mechanism of DNA end resection, the role of CtIP SUMOylation in DNA repair, and the interplay between SUMOylation and other existing PTMs of CtIP. 
Cell cycle regulation of homologues recombination repair pathway DNA double-strand breaks (DSBs) that arise daily during DNA replication are repaired faithfully by the homologous recombination (HR) pathway. HR deficiency leads to a dependency on the error-prone non-homologous end joining (NHEJ) pathway, with consequent genomic instability and oncogenesis. Genetic or pharmacological approaches that shift the balance between NHEJ and HR pathways may be exploited to selectively protect or kill cells harboring HR deficiency with inhibitors of poly(ADP-ribose) polymerases. We have recently identified RNF138/NARF (Nemo-like kinase (NLK) associated RING finger) E3 ubiquitin ligase as a new regulator of DSB repair pathway choice where it regulates the balance between NHEJ and HR. RNF138 is recruited to DNA damage sites through zinc fingers that have a strong preference for DNA with 5'- or 3'-single-stranded overhangs. HR is active only in the S and G2 phases of the cell cycle and we have found that RNF138-mediated ubiquitylation of Ku80 is observed only in S and G2.  We have previously shown that RNF138 plays a major role in DNA end resection and HR in human cells, making it a plausible candidate for regulation by cyclin dependent kinases (CDKs) in a cell cycle-dependent manner. Interestingly, RNF138 has multiple CDK-phosphorylation sites. Whether or not these phosphorylation sites have any biological importance remains to be determined. In this project, we will characterize the function(s) of these CDK -phosphorylation sites in DNA repair. This will involve examining cell cycle regulation, the role of a DNA damage-inducible phosphorylation, and a functional analysis of the RNF138 mutants. 
Analysis of ultrasound backscattered signals in cancellous bonesOsteoporosis is a widespread bone-weakening disease with significant morbidity and mortality affecting over 200 million people throughout the world, especially the elderly and post-menopausal women. In Canada, at least 1 in 3 women will suffer from an osteoporotic fracture during their lifetime. The disease is mainly characterized by bone mass loss, cortical thinning, and microstructural deterioration of bone tissue, subsequently inducing brittle bone. Commercial ultrasound scanners are available to measure ultrasound transmitting through the heel bones using two transducers to extract velocity and attenuation information.  The values of these parameters are then compared with those of a data base to provide bone status.Our research has found that ultrasound backscattered signals, acquired using a single transducer, carries more information about the bone tissues than the transmitted signals.  One of the important backscatter parameters to quantify bone quality is the average trabecular spacing, separation between trabeculae. The other parameters also show strong correlation with bone mineral density (BMD).  The objective of this project is to analyze the backscattered signals from the volunteer data.  Especially, this project is a long term collaboration with Fudan University, China. The success of this project will advance our knowledge and technology toward improving disease diagnostics.
Image segmentation and registration in oral health Quite often, medical imaging involves several imaging modalities to aid in disease diagnosis.  These images are aimed to provide diagnostic information of the same region of interest.  While the diagnostic information differs depending on modality, the images should provide similar internal structures and features, and thus can be comparable.  This leads to problem of image registration and segmentation requirements.  The project will involve building computer algorithms to compare images acquired by different imaging modalities and assist oral clinicians to make diagnostic decision using ultrasound and X-ray based images.  The project is meaningful because the intern will work with a research team to build clinical tools to assist clinicians to make proper diagnosis.  The success of this project will greatly improve patient care.  
Image Processing in 3D Data cubes Many fields of remote sensing produce three dimensional data volumes.  From medical imaging to satellite imagery, 3D data proivde a rich avenue for novel applications of image processing algorithms.  My particular research area focuses on 3D data produced by radio telescopes observing star-forming clouds of gas.  These 3D data can track the turbulent motion of gas in these star forming regions and make connections between the turbulence in the gas and how efficient that region is at forming stars.  I am seeking a student to implement a new approach to viewing these turbulent motions in the molecular clouds.  In particular, I am interested in implementing the ideas of graph-based image analysis, where the 3D image is reduced to a mathematical graph, and the properties of that graph can be used as a diagnosis of turbulent motions.  In collaboration with my research group, the student will adopt graph-based image processing techniques from other fields (e.g. satellite imaging) that make use of these approaches and apply these new methods to simulated and real observations of the star forming clouds.  These tools show good promise at highlighting the relevant features of the gas required to understand the star formation process.  The student will develop skills at image processing and coding in Python, with attention paid to developing open source, collaborative software that can be adopted by others.
Dimensionality Reduction in Astrochemistry Models Stars form in molecular clouds -- huge clouds of cold gas which are characterized by most of their material being in the form of molecular hydrogen.  In these conditions, a slow chemstry proceeds as trace elements in the gas (carbon, oxygen, nitrogen) build up to form more complex species.  This chemistry produces hundreds of types of molecules, including complex organic species that may represent the building blocks of primitive life.  Modern numerical simulations track hundreds of species and thousands of possible reactions as the molecular clouds evolve under the action of magnetohydrodynamic turbulence and gravity.  In this project, we are exploring how to track the behaviour of those chemical species with properties of the molecular clouds.  We will use machine learning techniques to identify those species which are most sensitive to the density and temperature histories of a volume of gas.  This will involve data mining a huge numerical simulation data set and reducing its dimensionaity to find key species.  Our main goal is to find those chemical species which can act as chemical clocks in the evolution of a molecular cloud and the process of star formation.To that end, I am seeking a student to apply several tools from the field of machine learning to isolate essential features in simulation data.  Compared to many machine learning problems, this is an excellent problem for applying these techniques because we have a well-understood but complex data set.  The outcomes will explore new applications of data mining techniques, extend some methods to develop new approaches, all with an opportunity for high impact in astrophysics.
Development of Materials for Metal-air Batteries Zinc-air batteries (ZABs) are prime candidates to store large amounts of electricity. They use oxygen in the atmosphere as the cathode reactant in the discharge process. Oxygen diffuses into the cell and is reduced to OH- in the presence of a catalyst at the air cathode (ORR or oxygen reduction reaction). At the same time, the zinc anode is oxidized and dissolves in the electrolyte, producing zincate ions. During recharging, zinc metal is reduced from zincate ions and plated at the zinc anode. The oxygen evolution reaction (OER) happens at the air cathode.  ORR and OER at the air electrode are sluggish. In addition, electrode stability can be poor because the catalyst can peel off or pulverize and/or the substrate containing the catalyst can corrode during battery cycling. The key to increasing efficiency and stability is to properly combine a bifunctional catalyst with a suitable battery electrode to catalyze both ORR and OER.  This work will focus on developing improved air electrodes, both the substrate and catalyst, to enable high energy densities over many battery cycles. 
The Dynamic Radio Universe (1) We are entering the era of time-domain astronomy, where repeated observations of the sky reveal the dynamic Universe are performed at many different parts of the electromagnetic spectrum. We already expect to find exciting sources like the cataclysmic ends of massive stars (supernovae and gamma-ray bursts) and transient emission from neutron star and stellar-mass black holes that steal (accrete) material from a nearby star (X-ray binaries). However, we will undoubtedly reveal unknown sources (perhaps the electromagnetic counterparts to the sources of detectable gravitational waves and astrophysical neutrinos).I am the co-chair of the science working group on transients for the Very Large Array All Sky-Survey (VLASS), an survey being performed at radio wavelengths. This exciting survey will be made over several years, stitching together a relatively deep image of the entire sky visible from New Mexico, where the radio array is located. Three passes will be made providing information about transients. This survey will create a wealth of data from which science ready data products must be made. This requires the development of computational pipelines for advanced data analysis and the ability to handle large amounts of data. In the summer of 2016, the VLASS is performing a pilot study of a small fraction of the sky; the first epoch for the entire sky will be taken starting in the summer of 2017. Together, we will use data from the pilot project and first epoch to develop and test pipelines for transient identification, classification, and communication to the entire world. These pipelines may also be tested against other radio observations by either the Very Large Array or other radio telescopes.
Ashaltene aggregation in microscale passages Asphaltenes molecules are part of crude oil. They are the heaviest most polar component with strong affinity to form large aggregates. The aggregation and consequent precipitation of asphaltene can cause clogging of pipelines, wellbores, and other flow passages in equipment or vessels. This can lead to many safety and environmentally dangerous incidents such as leakage and even explosions. In this project we are looking at the initial stages of asphaltene aggregation and the effects of hydrodynamics as well as interfacial phenomena on aggregation rate, size and configurations. The project involves running the experiment, data recording and analysis as well as numerical simulation.           
Cardiac MRI Analysis Using Deep Convolutional Neural Networks Cardiac MRI generates a large number of images per patient in each scan. For instance, a typical short-axis sequence of an adult MRI scan consist of more than 200 images, and manual segmentation of left ventricle from all these images might take more than 20 minutes. Only a limited set of measurements associated with the scan is computed in regular clinical practice. Automating the analysis could lead to a comprehensive analysis of the heart function. However, automating the analysis using traditional image processing approaches poses a number of challenges including accurately identifying the regions of the heart chamber walls which have more or less the same intensities as other tissues such as papillary muscles. Recent studies have shown that deep learning approaches have the ability to accurately delineating the regions of interests provided that they are trained with sufficient data.The objective of this study is to delineate cardiac structures and analyze its function automatically. We intend to segment the left ventricle from a sequence of cardiac magnetic resonance imaging. We further plan to investigate the cardiac function through a number of measurements including volumetric filling rate, strain, strain rates and E and A peak filling rates. Deep learning approaches require a large number of datasets for training to produce accurate results. Two hundred MR scans will be utilized in this study, where the first hundred scans will be used as training set and the second hundred will serve as the testing set. The results of the automated segmentation will be compared with manual delineation in terms of Dice score, root mean squared error and Hausdorff distance. The segmentation results of the deep learning approaches will be used for generating quantitative clinical measurements such as ejection fraction, stroke volume, strain, strain rates, volumetric filling rates.  
Flexible devices Materials play a very important role in the development of novel devices - both electronic and optoelectronic devices. The research area emcompasses building an expertise in different areas like material growth, device design, optics and biomedical engineering. The integration of the different areas can lead to developing novel devices for a variety of applications including optoelectronics, biosensing, biophotonics and biomaterials. The project will involve growth of different semicondcutor materials and their characterization for development of devices using pulsed laser deposition setup. Semiconductor materials grown are normally characterized for their morphological and electrical properties. This involves using of different techniques to characterize the material with X-ray diffraction, Atomic force microscopy for crystal structure and size. The electrical characterization of the material will be conducted using four point probe for resistivity measurement, Hall measurement for doping concenttration and mobility of the material. All of these properties together determine the usefulness of the material for use in devices. If the grown material has optical emission then photoluminescence measurements will be conducted to study the emission spectra of the material. This project will provide a real time experience of being involved with both growth of materials and simulation of the device. Development of the device requires an understanding of the material as well as the device physics. Simple simulation of the device can lead to more understanding of the device working and requirements of the material. Development of basic device model in simulation software of Crosslight will also be conducted to give more incite on device gemoerty for optimum operation. 
Consolidating existing and co-creating new knowledge concerning the relationship between participation and impact in participatory health researchPHR  is a tool for intervention design and decision-making on health issues which provides a means for people most affected by health problems to influence how these problems are addressed in society.  The engagement of these people in a study and the valuing of each person’s contribution to the co-creation of knowledge takes place through a process that is not only practical, but also collaborative and empowering.  The engagement of others within the research process can also be important, for example, policy makers who can act on the research findings and thus improve the situation of those affected by a health issue. The International Collaboration on Participatory Health Research (ICPHR) (www.icphr.org) of which the University of Alberta is a consortium member is synthesing knowledge on this type of research. Based on a pilot project undertaken in May 2017  the ICPHR is currently developing the software for an online interactive data based called the Interactive Knowledge Base (IKB) which will be trialled in 2018. The  IKB will be the vehicle for a dialogical participatory knowledge synthesis process involving participatory researchers. The research project looks at the relationship between levels of participation by those who are the subject of a participatory research project and the impact of the research. It will use tools developed as part of pilot undertaken in May 2017.  This work contributes to the on-going work of the ICPHR  (www,icphr .org) in synthesizing empirical findings and developing a knowledge base of PHR projects which users will be able to both contribute their own work and also search for the work of others on key dimensions (e.g. community characteristics, methods, health issue, type of impact) in order to find approaches which may be useful for their particular setting or question.  
Carbon Nanoelectronics Solid-state electronics has played a key role in shaping today’s information-based society. Since the invention of the transistors in the late 1940s, electronics industry has enjoyed phenomenal growth and has fundamentally transformed the way we work, communicate, entertain and think. So far, silicon has been the key material for a vast majority of electronic devices. However, non-conventional materials and device concepts may play a key role in future electronics. Of particular interest is "Carbon based nanomaterials", especially “graphene” and "carbon nanotubes". Graphene is a strictly two-dimensional material in which carbon atoms are arranged in a planar honeycomb lattice. Graphene exhibits high carrier mobility, in which charge carriers behave like massless particles and may allow low power operation. Being strictly two-dimensional, quantum mechanical effects often manifest in graphene even at room temperatures. Carbon nanotubes can be viewed as rolled up graphene sheet. Non-conventional properties of these materials and their immense potential in diverse sectors such as computing, communications, sensors etc. motivate our research in this area.With the above background in mind, the aim of our project is to explore various exotic properties of graphene and nanotubes and utilize such properties to realize novel device functionalities. Temperature and magnetic field dependent charge transport measurements will be performed since they unravel nonconventional properties of charge carriers. As the field of solid-state electronics undergoes a paradigm shift towards wearable and flexible devices, our design will aim to exploit two key material properties: optical transparency and flexibility. The project is primarily experimental in nature, which relies on in-house expertise on graphene/nanotube growth, transfer and material and electrical characterizations. The student will work closely with the group members (faculty supervisor, graduate students) and also with the research scientists in various local facilities such as in-house NanoFab and on-campus NINT (National Institute for Nanotechnology).
Data Sciences & Applications to Real World Problems With the rapid advances in computer and data storage technologies, massive data have now been routinely recorded in every sector ranging from science, engineering, medical research, business and social networking, etc. Although the technology enables us to collect and to process large amount of data at high frequency rate, we are still lagging a clear understanding of what is the best way to utilize the available data and how to extract important information and feature from the data set. It should be noted that in addition to artificial intelligent and machine learning, solid knowledge in mathematical and statistical sciences also play an important role in the study of data sciences and its applications to solve real world problems. 
Interacting stars There are two ways in which the stars can interact: the stars could exchange their matter but still exist as individual stars, or they come so close that they start sharing their layers. As matter flows from the 'normal' star onto a compact object, the potential energy released is emitted in form of X- and gamma-rays. The tremendous amount of the released energy makes such 'X-ray binaries', identified as very luminous sources on the Earth's sky. The formation of X-ray binaries is governed however by the preceding, unseen interaction the so-called "common envelope event". A common envelope itself is when two stars their outer layers, and it ends by either expel of the envelope of formation of a compact binary which could become an X-ray binary, or merge into a  single object. Depending on student's skills, previous knowledge and preferences, a project will be tuned either to modeling mass transfer in an X-ray binary using 1D code, or to modeling two stars smashing into each other using 3D code.
Hardware Implementation of Computer-aided Skin Cancer Detection TechniqueSkin cancer is one of the most frequent types of cancer, and melanoma is the most aggressive type of skin cancer with high mortality rate. The pathological examination remains the gold standard for the final diagnosis of cancer. Traditionally, the histopathological slides are examined under a microscope by pathologists, and the diagnosis decisions are made based on the image characteristics. The spatial distribution and morphological feature of the melanocytes are very useful diagnosis information. Nowadays, with the help of high-speed and high-resolution scanning techniques, a whole slide digitized image (WSI) can be obtained from the slide tissue glass, and doctors can analyze the image on a computer screen and do the diagnosis. In our Lab, we are developing computer-aided diagnosis (CAD) techniques for Melanoma based on histopathological image analysis. The objective is to automate the diagnosis process and help the doctors to do the diagnosis. The developed technique provides > 95% diagnosis accuracy. However, because of the huge size of histopathological images (in the order of several Gigabytes), the software-based processing time is large. In a previous MITACS project, we developed a hardware implementation of first part (epidermis segmentation) of our CAD software. This proposed project aims to develop the hardware implementation of the second part: epidermis analysis based on the spatial distribution and morphological features of the melanocytes. This part includes nuclei detection, melanocytes detection in the image and performs diagnosis. This part along with the first part (already done) will enable the algorithm to reach at a preliminary diagnosis level.
Carbon stocks in forest soils My long-term research objective is to quantify how the underlying environmental factors control organic matter accumulation and distribution in boreal forest soils.  With this research program, I plan to clarify how interactions between the soil geological material and vegetation may ultimately determine the response of boreal soil carbon to climatic changes. A variety of boreal forests from across Canada are included in this program. This allows for characterization of soil organic matter from wide ranges of geological materials, forest stand types, and climate. 
Pavement performance in cold regions Due to environmental factors and traffic loading, roadways in Canada’s coldest regions are deteriorating faster than maintenance can prevent the damage. Road agencies are now facing aging systems with lower serviceability and higher maintenance costs, with increased funding put toward road repair each year. An extensive amount of research has addressed pavement engineering issues in warm to moderate climates, yet these results cannot be applied to Canada’s cold regions. Hence, investigation the impact of cold climates on pavement performance, as well as testing the feasibility of utilizing waste and recycled materials in road construction is the main goal of this study.
Consortium for Engineered Trenchless Technologies The research, sponsored by two NSERC Collaborative Research and Development Grants, is to assess and mitigate the construction risks of several underground trenchless construction technologies, including horizontal directional drilling, pilot tube microtunneling, and pipe bursting. This position represents a unique opportunity at the interface between field and laboratory research in both theoretical and applied areas of trenchless technology. 
Solid-state NMR Spectroscopy of Materials (2) The unprecedented rise in the efficiency of organic-inorganic lead halide perovskite solar cells has captured the attention of the scientific community, with rapid advancement in efficiency over the past five years. The ease in which perovskite based solar cells can be manufactured at low temperatures and using a solution-based approach makes them extremely attractive when compared to convention solar cells. The most effective perovskite is the methyl ammonium (MA) lead iodide (MAPbI3) which has been shown to deliver an efficient ~20% conversion, unfortunately the stability of such a species in the natural environment is of concern for the conventional lifetime solar cells are in use (i.e., 20 to 30 Years). This is due to its propensity to breakdown under routine conditions including the high temperature phase change which occurs at (>60 oC,) and its hydroscopic nature, namely absorbing water eventually forming PbI2, a highly water solution lead salt.  This has lead to great concerns regarding the leaching of Pb based salts into the environment, leading to severe socioeconomic issues if not contained. MASnI3 is far less toxic, although more reactive and less efficient at transfer. Efficiency should be tunable over time to improve this aspect, although the reactivity remains to be tackled. 
Community-driven projects in northern Canada: addressing community concerns about health risks from H. pylori infectionMany northern Canadian communities are concerned about Helicobacter pylori infection, a bacterial infection of the stomach, and its associated diseases including peptic ulcer and stomach cancer. Research indicated that northern Canadian communities suffer from a disproportionately high prevalence of H. pylori-related disease compared to the population in south Canada. Treatment for this infection that had conventionally been used for the past decades also commonly failed in this region. Community concerns have been brought to the attention of researchers and in response, the Canadian North Helicobacter pylori (CANHelp) Working Group was established, with the aim of addressing these concerns through community-based research. The multidisciplinary research team brought together epidemiologists, microbiologists, gastroenterologists, pathologists, anthropologists, health economists, community-based organizations, northern health research organizations and regional/territorial health authorities. The CANHelp Working Group has developed community-driven projects in northern Canadian communities, including Aklavik, Tuktoyaktuk, Fort McPherson and Inuvik, Northwest Territories, and Old Crow, Ross River and Teslin, Yukon. Each project is designed in collaboration with a local planning committee consisting of community representatives, health centre staff and researchers. A community project typically includes six main components: surveys of health and socio-environmental factors using questionnaire-based interviews, urea breath test (UBT) screening for H. pylori infection, endoscopy, treatment, long-term follow-up, and knowledge exchange. Our goals are to describe the diseases burden and risk factors associated with H. pylori infection; to develop health care policies to reduce health risks from H. pylori; and to develop knowledge exchange strategies that help foster a greater understanding of health risks associated with H. pylori infection, as well as solutions and unsolved challenges for reducing these risks. 
Cross-kingdom study of bacterial pathogenesis Salmonella enterica is a significant microbial contributor to food-borne illness causing over 1 million infections per year in the United States. S. enterica encodes Type 3 secretion systems (T3SS) that are essential for pathogenesis and transport bacterial effector proteins into host cells. These effector proteins interface with, and subvert host processes to favour the pathogen. The highly conserved “novel E3 ubiquitin ligase” (NEL) effector proteins (SspH1, SspH2, SlrP) have been reported to subvert host immunity. Interestingly, some NEL effectors have been shown to elicit E3 ligase-dependent, functional phenotypes in “host” organisms from different kingdoms.  The cross-kingdom nature of this research project translates to a broad range of experimental avenues for investigation. Experiments in human cultured cells will focus on host protein interactions between SspH2 and host innate immune components. A candidate list of potential interactors will be investigated and alterations in immune signaling will be characterized as a consequence of potential interaction with SspH2. Experiments in plants will characterize innate immune responses induced by catalytically-activated SspH2; as well as characterizing the physiological consequence of long-term expression of SspH2 in planta. Experiments in yeast will focus on an in vivo yeast lethality screen that has been developed as a powerful selection for small molecule inhibitors of NELs. Chemical and genetic suppressors of the NEL-induced lethality phenotype will be pursued.NEL inhibitors would be valuable probes for studying bacterial pathogenesis, and as potential anti-infectives, as these enzymes are proposed to primarily subvert immunity and have been identified in other globally important infectious bacteria including Yersinia, Escherichia, Pseudomonas and Shigella.
Role of Protective mutations in the structural transition of aggregation prone polypeptides. The aim is to understand the effect of protective mutations on the structure of proteins involved in neurological disorders. These states may guide towards the structure-based drug design of agents to block misfolding. Systems being studied include Alzheimer’s Disease, Creutzfeld-Jakob Disease and Chronic Wasting Disease.  The relevant protein states range from non-native and flexible to prefibrillar and oligomeric species.  Nuclear Magnetic Resonance (NMR) spectroscopy is a powerful technique that provides structural and dynamic information about protein states, and will be used to characterize native and pathogenic conformations. We will focus on the initialization of aggregation and conformational effects of protective and disease-associated mutations.  Native and non-native interactions caused or disrupted by the mutations will be studied. The resulting information will describe non-native and prefibrillar states including compactness, self-assembly, solvent interaction and will also allow mapping of changes during structural transitions.  This will allow us to have a detailed structural and dynamic description at atomic resolution. In addition, we will develop methods to monitor changes in protein structure in real time with high temporal and atomic resolution. The major structural technique used in the research project will be high resolution, multidimensional NMR spectroscopy of isotope labeled proteins. The advantage of NMR over other biophysical techniques lies in its ability to provide both dynamic and structural information about a protein in a variety of different states at atomic resolution. In addition, we will use Electron Microscopy and Light Scattering to characterize different states of proteins and polypeptides.
Quantification of trunk muscle activation during continuous multidirectional perturbationsTrunk instability is a major problem for people with neuromuscular disorders affecting the transmission and integration of sensorimotor information. It not only compromises their independence during activities of daily living (ADL), but can also lead to secondary health complications. Consequently, it is not surprising that, for example, people with spinal cord injury (SCI) prioritize the recovery of trunk stability over the recovery of walking function.In order to develop new strategies for alleviating the problem of trunk stability in different populations, a better understanding of trunk control mechanisms in healthy individuals is needed. In this context, perturbation paradigms are commonly used to shed light on those neuromuscular mechanisms that are responsible for restoring balance in a sitting posture. One limitation of these paradigms, however, is that the utilized perturbations apply forces in one or multiple discrete directions. Considering the complex muscular structure of the trunk, our hypothesis is that continuous perturbations in all horizontal directions would provide critical information on the synergies of various trunk muscles that are needed to maintain or restore balance during sitting. Based on these considerations, the purpose of this project is to capture trunk kinematics, ground reaction forces, and trunk muscle activity in healthy young individuals who experience continuous perturbations while sitting on an unstable, instrumented wobble board. Experimental data will be recorded via an embedded inertial sensor (wobble board kinematics), a force platform, and an electromyography system. Subsequent analyses will allow us to identify the timing of and relationship between (1) trunk kinematics; (2) center of pressure fluctuations; and (3) muscle activation throughout the transverse circular plane (360 degrees).
Validation of an inexpensive force platform for assessing balance control during standingIn light of over 180,000 injurious falls per year in Canadian seniors, it is not surprising that falling is a major health problem and an immense economic burden on our health care system. To reduce the risk of falling in the elderly, the detection of age-related changes in postural control prior to the first incidence of falling would be highly beneficial. In this context, balance impairments can be assessed by examining the body’s center-of-pressure (COP) fluctuation during upright, quiet standing. These COP time series are then characterized in both time- and frequency-domain using quantitative measures, called posturography. While over a dozen of insightful posturographic measures exist, they require a force platform that is usually very expensive. As a consequence, posturographic assessments are not regularly used in clinical settings and are often constrained to research lab environments.In order to make posturographic assessments more readily available, the first objective of this project is to develop an inexpensive force platform that can sense the body’s COP fluctuation with an accuracy that is sufficient for clinical assessments. The second objective is to test the performance of the force platform in comparison to a gold standard, laboratory-grade force platform. In particular, common COP measures in time- and frequency-domain will be computed for young and elderly healthy individuals completing upright standing trials on both systems.
Validation of an ankle torque sensor to quantify force generation dynamicsRecent developments in the field of neurorehabilitation suggest that functional electrical stimulation (FES) may have the potential to facilitate standing and walking in people with spinal cord injury. However, the time delay from muscle stimulation to torque generation (= torque generation delay) might threaten postural stability and needs to be accounted for by envisioned closed-loop FES control strategies.In order to determine the torque generation delay for one of the most critical joints during stance control, the first objective of this project is to develop a load cell-based sensor device that can measure isometric ankle torques at different joint angles. The second objective is to use the sensor in healthy individuals to quantify the torque generation delay as a function of muscle activation frequency and amplitude. The obtained results will enhance our knowledge on torque generation delays and assist in developing better control strategies for neuroprostheses.
Assessing changing airport operations and climate change impacts on airport performanceMajor northern airports and airstrips in Canada require infrastructure investments. Typically, under these conditions, airport authorities and governments look to runway capacity expansion to alleviate delays due to harsh weather, and improve delivery services to small communities that rely almost solely on air. However, the contributions of capacity expansions to reductions in delay are unclear and often, debated, as the impacts of these capacity expansions cannot be isolated from simultaneously occurring changes to demands as well. This is an issue of concern for governments given that runway capacity expansions can take many years and cost in the order of billions of dollars. The purpose of this project is to refine a model that simulates airport operations and can extricate the effects of capacity changes as well as demand changes. The model is able to create counterfactual (i.e., “what if?”) scenarios at airports, using a stochastic queuing engine, to estimate the impacts of runway capacity expansions, capacity shortfalls, inclement weather, etc. When there have been simultaneous changes in capacity and demand, the model is able to isolate how the changes in capacity and changes in demand have each impacted airport operations and delays. However, the currently existing model is very basic; refinements would make it much more powerful and provide more informative and insightful results for airport planners. The purpose of this project is to refine the basic model to not only account for weather impacts to operations, but also aircraft fleet mix and possibly other characteristics that affect airport runway operations. A major component of this research is to create a simple standalone software, or MATLAB script, to execute the model. In particular, we will investigate data pertaining to isolated airports and airstrips in Northern Canada and the Arctic.
Capacity Scan and Vulnerability Assessment of Alberta’s Highway NetworkThe province of Alberta is vulnerable to a wide range of emergency events that contribute to various impacts on the province including loss of life, destruction of property, environmental degradation and significant economic loss.  As the frequency and intensity of emergency events have increased in recent years, the costly and negative impacts on Albertans have also increased. Transportation network capacity, redundancy, and overall operational robustness become of critical concern. However, our understanding of large transportation networks tends to be static and site specific. Firstly, we would like to explore how pre-processed LiDAR data may be used to quickly and efficiently construct transportation network representations, tailored to explore different types of transportation engineering, planning, and policy questions. Secondly, we would like to use the network model to explore the vulnerability levels of communities in Alberta to natural disasters – more specifically, evacuation capacities and other characteristics critical to crafting evacuation policies and understanding where infrastructure investments are necessary. We would like to better understand the interconnectedness of Alberta’s highway system, focusing on the potential impacts of facility outages to evacuation capacity on a network level. We use a network model with key information about community locations, transportation network characteristics (capacities, interchanges, routes, etc.), as well as choose and/or develop performance measures. The purpose is to identify communities at risk, as well as location and transport network characteristics that put them at risk. Model outputs will also demonstrate how the existing network can be more efficiently and effectively utilized in full-scale evacuations. Outputs may also reveal deficiencies in the network, particularly lack of network redundancy and future network capacities that may have shortfalls or are incompatible with future land use development plans. 



Elucidating a novel lipid binding mechanism in the Fyn cancer targetThe kinase protein Fyn is a member of the Src family kinases and is also regulatory protein in the cell that controls many signaling functions such as cell growth, survival, and motility. In addition, it is known that Fyn plays a critical role in the development of various cancers, including prostate and breast cancer. It has also been implicated in the development of resistance to anti-cancer agents, thus preventing effective treatment of malignancies. The ability of Fyn to localize to the plasma membrane and the role of its unusual Src homology 2 (SH2) domain remain unclear. Elucidating the identity of its lipid ligand and binding site, and eventually the molecular structure of the lipid-complexed Fyn SH2 domain, will lead to a greater understanding of how Fyn functions in the cell. The overall aim of this project is to elucidate the novel membrane binding mechanism of the Fyn protein at atomic and cellular levels of resolution. We have used the membrane optimal docking area (MODA) software, developed by Dr. Overduin and colleagues, to predict putative membrane docking sites of the SH2 domain in the kinase protein Fyn. Our first objective is to discover which lipids bind specifically to the Fyn SH2 domain using binding assays, with phosphatidylinositol (3,4,5)-trisphosphate being a prime candidate based on available cell biological data. The second objective is to use structural methods to examine the binding mode of the ligand and its proximity to known regulatory and functional sites as well as interfaces with the adjacent SH3 and kinase domains. Finally, the interaction of Fyn with the plasma membrane will be disrupted by designing mutations in residues identified by MODA, revealing the value of these sites for therapeutic intervention. Together these results will yield a novel site for the development of selective inhibitors for this oncoprotein.
Development of embedded end-of-life sensors for heat & flame protective clothingThe requirements for heat and flame protective clothing are quite stringent and include flame resistance, heat shrinkage, heat transfer, resistance to tearing, strength of seams, resistance to liquid penetration, water vapor permeability, water absorption, and shrinkage during cleaning for instance. On the other hand, the assessment of the long-term behavior of the protective clothing is very limited. For instance, only the moisture membrane, which is situated between the outer layer and the thermal liner in firefighters’ bunker suits, is subjected to accelerated aging testing, and only the effect of light exposure is measured. Yet, it has been shown that exposure to UV, heat, moisture, abrasion, laundering cycles, etc. reduces the performance of heat and flame protective materials over time. In addition, the damage generally reaches an advanced stage before it can be visually detected. As a result, the residual level of performance of the clothing may have become much lower than the requirements while the worker thinks he is still protected. The project is thus aimed at providing solutions to allow wearers of fire protective clothing to assess the condition of their clothing during use. The avenue explored is based on sensor yarns embedded in the fabric that can warn with a change in color if the material performances have reached an unsafe level. For instance, phenolic compounds may turn brown or pink if oxidized as a result of severe thermal exposure. The project will involve the preparation of samples comprising sensor yarns embedded within fabrics made with high performance materials. Samples will then be exposed to aging conditions (intensity and duration of exposure to heat, UV, etc.) known to bring the high performance materials to different levels of loss in performance. The obviousness of the warning provided by the change in color will be quantified.
Development and implementation of technologies for functional evaluation of animal and environmental healthThe Barreda lab is currently developing a technology platform that will allow for the assessment of toxicity stemming from contaminant mixtures, as well as offering quantifiable functional outputs. This platform will offer increased resolution compared to current methods and target key functional biological parameters with a high degree of relevance in environmental monitoring.  Of particular interest are the combinatorial effects of multiple contaminants often encountered in industrial contaminant releases and their impact on aquatic species.  Sources of contamination to surface and ground water include: agricultural effluents, herbicide/pesticide, nitrates, heavy metals, and municipal wastewater containing pharmaceuticals and nano-particulates found in personal care products.  The impact of contaminants will be monitored by evaluating changes in molecular and biological events observed in chosen vertebrate models. The changes in the molecular events will be evaluated using high-resolution visualization tools such as imaging flow cytometry. Of particular interest to this specific project are the effects of nanomaterials which are an emerging environmental contaminant. These particulates are known to have significant effects in the kidney of aquatic vertebrates due to its filtration properties. In fish, this also corresponds to the primary site of immune cell production, thus providing a sensitive tool for evaluation of their presence in aquatic environments. Development of this platform will build on our previous work and those of our collaborators, which showed that exposure of various vertebrate species to water containing xenobiotic compounds produce meaningful quantifiable physiological effects on immune and metabolic detoxification systems.
Direct Current Sensor Model Development (1) The planned integration of large wind farms into the Canadian power system has led to an increased interest in building High Voltage Direct Current (HVDC) systems. In recent years, to prevent severe damages to the sensitive power electronic components of these systems, there have been lots of ongoing research in developing protection units for these HVDC systems. A fast protection unit requires sensors which capture the transients occurring during a fault. Ideal sensors offer accurate measurements for a wide frequency range and provide measurements that are sampled at a high frequency. In real applications where non-ideal sensors are used, the speed of protection units is limited by the measurement noise and sampling frequency. Two types of sensors are used in these protection units: voltage and current. The accurate model of these sensors will improve the performance of the developed protection units. This project will deal with developing a detailed model of current and voltage sensors for high voltage applications. 
Restoration of Power Systems with HVDC Lines (1) To achieve a sustainable energy system, more renewable resources are being added to the power grid. Renewable resources are inherently intermittent and distributed throughout the power system. Therefore, to fully utilize such energy resources, the existing electrical power transmission system, which primarily relies on alternating current (AC) technology, should be upgraded. This upgrade will undoubtedly include an increased number of high voltage direct current (HVDC) lines, which are economically viable for long distance power transmission. With the inevitable increase in the number of HVDC links, it is envisioned that the future DC system will have a multi-terminal HVDC (MTDC) configuration. In MTDC systems, the HVDC system has more than two connections to the AC system. In comparison to a multiple point-to-point HVDC configuration, a MTDC system has a smaller number of converter stations (less cost) and lower transmission loss.One of the challenges associated with HVDC lines is their protection and restoration. The fault phenomenon in a direct current (DC) system is different from that in an AC grid and is one order of magnitude faster. Therefore, faults in DC systems should be detected and removed in the order of milliseconds to prevent damages to the power electronics components. After the fault has been removed from the DC system, the system should restore its normal operation. This research project will focus on the restoration of AC systems with point-to-point HVDC lines. In the first stage of the project, restoration algorithms for AC systems with only one point-to-point HVDC line will be developed. In the second stage, the developed restoration algorithms will be extended for application in MTDC systems.
Transport of arsenic metabolites by polymorphic variants of the multidrug resistance protein 2 (MRP2/ABCC2). (1)Arsenic (As) is a multi-target human carcinogen:  chronic exposure is associated with increased incidences of skin, lung, and bladder tumours.  Studies of humans living in As-endemic regions have shown that reduced blood selenium (Se) levels increase the risk for As-related premalignant skin lesions. Furthermore, human trials have also demonstrated that oral supplementation with Se results in the prevention of carcinogenesis by As. The formation and biliary excretion of seleno-bis(S-glutathionyl) arsinium ion, [(GS)2AsSe]− is thought to be a crucial component of the anticarcinogenic effect of Se. We have identified the human multidrug resistance protein 2 (MRP2) as a transporter of [(GS)2AsSe]−. The MRP2 gene is highly polymorphic, thus, individuals expressing genetic variants of MRP2 with reduced ability to transport [(GS)2AsSe]− could have increased risk of As-induced cancer. Two common polymorphic variants of MRP2 (with the amino acid changes Val417Ile and Cys1515Tyr) have been shown clinically to increase the toxicity and/or alter the pharmacokinetics of important therapeutic agents. To initiate studies of MRP2 polymorphic variants and their influence on transport of [(GS)2AsSe]− the summer student will generate the MRP2-Val417Ile and MRP2-Cys1515Tyr, express them in HEK293 cells, measure cell surface expression and determine kinetic parameters of [(GS)2AsSe]− transport. 
Influence of Palmitoylation on Glutathione transferase P1 Structure, Function, and Cellular Localization.Glutathione transferases (GSTs) are a superfamily of proteins best known for detoxifying harmful electrophilic compounds by catalyzing their conjugation with glutathione. GSTP1 is one member of this superfamily. In addition to an important role in detoxification, GSTP1 is involved in the regulation of cell signalling. The location of GSTP1 within a cell can have a significant effect on how the protein functions.  Studies previously suggested that GSTP1 is located in the cytosol, but we have discovered that GSTP1 is also located in cellular membranes and it is covalently modified by the fatty acid palmitate. Palmitoylation is likely responsible for moving the location of GSTP1 from the cytosol to cell membranes and might have additional functions. During this project the amino acid residues modified by palmitate will be identified and a nonpalmitate mutant GSTP1 will be generated. The influence palmitoylation has on the structure of GSTP1 will be investigated using multiple biochemical approaches. In addition, the influence of palmitate on the catalytic and non-catalytic functions of GSTP1 will be investigated. This will include the investigation of how palmitoylated GSTP1 interacts differently with other proteins. We will also compare how the palmitate modified GSTP1 interacts with pure lipids and membranes isolated from cell lines versus the nonmodified GSTP1. Lastly, we will determine how palmitate tagging influences where GSTP1 is located in the cell. Knowledge gained from this research will lead to novel insights into the fundamental biology of GSTP1 and how palmitate modification influences its structure, function, membrane association, and cellular localization. The cytosolic GSTP1 is well characterized, however, virtually nothing is known about the palmitate-modified form. This research will provide novel information for the diverse functions of GSTP1 in cellular detoxification and signalling. 
Exploring Machine Learning and Monte Carlo Algorithms for Underwater Sensor Networks with Location UncertaintyUnderwater Sensor Networks (UWSNs) have recently attracted increasing research attention for their potential use in scientific applications (e.g., studies of marine life), industrial applications (e.g., monitoring underwater oil pipelines), humanitarian applications (e.g., search and survey missions,) and homeland security applications (e.g., monitoring port facilities).The design of UWSNs, however, faces many challenges due to harsh water environments. In particular, nodes in such networks are subject to small scale and large scale uncontrollable movements due to water currents. Thus, there is uncertainty in determining node locations. Since maintaining network connectivity is crucial for performing many tasks that require node collaboration, it becomes important to quantify the likelihood that a network maintains connectivity during some interval of time of interest.In this project, we will develop, implement, and evaluate various algorithms for learning and generating uncontrollable node trajectories from some existing mobility models, and using such trajectories to analyze various connectivity aspects of the resulting networks. Background on machine learning, and graph algorithms are required. Experience with network simulation concepts is preferred but not required.
Mechanical Behaviour of Cemented Clay subject to Freeze-and-thaw Cycles (1)The rapid growth of the energy and construction industries of Western Canada has resulted in dramatic land use in dense urban regions. Areas and properties with poor soil conditions are inevitably encountered in many development projects. As a result, remedial solutions to overcome the construction difficulties on poor-quality ground are critical. Of all the remedial methods, deep soil mixing (DSM), which mixes the soil in situ with cementitious agents, is of particular interests to practitioners due to advantages in the construction rate and cost. The product of DSM technique is the cemented soil (or soilcrete). Research on the cemented clay that is prevailing in prairie provinces of Canada has not been developed. The research gap makes it difficult to take advantage of the DSM technique in construction industries of Canada. The present research is thus proposed to fill out the knowledge gap. The present research will prepare soilcrete specimens in the laboratory and then carry out the triaxial tests of the specimens at ordinary room temperautre. In order to understand the engineering properties of soilcrete under freeze-thaw cycles, part of the specimens will be frozen and thawed in the laboratory and then be subjected to triaxial tests. The freeze-thaw cycles simulate the seasonal temperature changes of Canada. 
Development of a vision-based UAV pursuit control This research is concerned with developing an autonomous vision-based UAV detection and tracking control system running onboard a second unmanned aerial vehicle (UAV). The lab currently has a working baseline system in both indoor and outdoor settings, where a hardware UAV can follow a second flying UAV in an autonomous fashion. The research work will be to iterate on the existing designs for both platforms, namely to tune the parameters of the existing vision-based detection algorithm and closed-loop flight control to achieve higher detection rates, increased flight performance as well as greater robustness to unknown environments. A second research direction will be to seek out and evaluate new classes of algorithms for vision, control and target tracking from the literature.  
Development and testing of a SLAM system for a wheeled robot This project is involved with a wheeled vehicle platform equipped with a suite of sensors including GPS, IMU, monocular camera and scanning Lidar. The project is to evaluate, implement and experimentally test novel algorithms for simultaneous localization and mapping (SLAM) of an unknown environment by the robot, in both indoor and outdoor testing.
Development of a virtual reality environment for surgical pre-operative image visualizationOur lab focuses on the development of advanced 3D visualization and navigation approaches to facilitate the analysis of cardiac ultrasound, magnetic resonance imaging (MRI) and computed tomography (CT) data. Although the actual heart motion is a complex set of motions in 3D space, current clinical settings are capable of visualizing them only in 2D. We develop stereographic and virtual environments to facilitate the interactions between radiologists, cardiologists and surgeons in planning surgical and other procedures.Most of the existing medical visualization systems rely on the keyboard and mouse of a personal computer for user interaction, and therefore,  have limited interaction in 3D. A system based on zSpace (zSpace Inc., Sunnyvale, CA, USA) is expected to overcome these limitations via the use of a stylus and other types of input devices that allow users to interact in 3D space. The zSpace system also consists of a high-definition 3D stereo display system and has the ability to track the viewing angle of the user. The proposed project will focus on development of the display system for medical images by using the Unity3D (Unity Technologies, San Francisco, CA, USA) development environment. An advantage of using Unity3D is that it can be adapted to other types of display devices such as head-mounted displays (Oculus Rift, HTC Vive, etc.) with minimal additional programming. Beyond programming the stylus based interaction, the project will also investigate the usage of different input devices such as a game or Xbox controller, Leap Motion controller (Leap Motion Inc., San Francisco, CA, USA) and 3D mouse to improve the user’s ability to interact with the 3D environment.
Globular cluster X-ray sources I have a number of possible research projects, which are available for discussion with the potential student. For definiteness, I will sketch one such project. I have new observations taken with the Chandra X-ray Observatory of the globular cluster NGC 6752, which contains numerous X-ray binaries containing white dwarfs, and five known millisecond radio pulsars (extremely fast-spinning neutron stars, which we detect on Earth via radio pulses when their polar caps point towards Earth).  Globular clusters are collections of hundreds of thousands to millions of old stars, and are extremely compact, meaning that their cores can reach high enough densities to cause occasional stellar interactions, producing unusual objects. I need a student to analyze the X-ray image of this cluster, combine it with previous Chandra data (the new data will be deeper), and identify X-ray sources in the cluster. We will work with my collaborators elsewhere to identify optical counterparts to these sources, thus learning their nature. We will use these results to help understand how dense stellar environments affect the production and destruction of X-ray binaries.  
Modeling and Optimization of the CO2 Transportation Pipeline Design in AlbertaCarbon Capture and Storage/Sequestration (CCS) is the separation and capture of carbon dioxide (CO2) from the atmospheric emissions of industrial processes and its subsequent transport and permanent storage in deep underground rock formations. CCS is widely regarded as a major means to reduce carbon dioxide emissions from centralized industrial emission sources (e.g., power plants and chemical plants). CO2 emission sources and geological formations suitable for CO2 sequestration are generally not located in the same places. Captured CO2 need to be transported from the sources to the geologic sequestration sites. It has been widely recognized that pipeline transport is an ideal means for large-scale CO2 transport over a long distance.Alberta was the first province in Canada to develop legislation regulating greenhouse gas emissions that requires large industrial emitters to report their emissions and take actions to make mandatory reductions. The majority of Alberta's emissions come from large industrial facilities like coal-fired power plants and oil and gas facilities that are more appropriate for commercial-scale CCS. Alberta also has the ideal geology for CCS. The same rock formations which securely stored oil and gas for millions of years can now securely store liquid carbon dioxide (CO2). In this project, we will investigate a superstructure-based modeling and optimization framework to address the design problems of CO2 transportation pipeline networks in Alberta by considering all alternative sources, sinks, intermediate sites, and pipeline connections. The objective is to minimize the integrated costs of CCS, including capture cost, storage cost, and transportation cost, subject to the constraints of transportation capability requirements and pressure requirements.
Grain yield mapping in precision agriculture fields Farm managers increasingly embrace the notion of site-specific management as an optimization tool to progressive gain efficiencies and flexibility, manage risk, rationally allocate inputs, increase profit and reduce environmental footprint in their croplands. A common point to start developing a precision agriculture platform is grain yield mapping as this can allows for quantitative and probabilistic identification of high potential or challenging areas within fields. Such approach can be based on multi-year data collected via combine grain yield monitor in farms where annual crop species such as wheat, canola and/or legumes are grown. According to the interest and progress, this work can be extended to clustering analysis of multi-layer input data including topographic, edaphic and hydrological information leading to management zone delineation. This internship will require management of large dataset and basic understanding of agronomy, spatial heterogeneity and terrain characteristics. 
Centrifuge Modeling of Helical Pile in Cohesive Soils Helical pile foundations are widely used in the construction industry across Canada. A helical pile consists of a steel tubular shaft and one or more helices attached to the end of the shaft. Due to the special design, helical piles have many advantages such as large capacities, reusability, and rapid installation, compared to conventional straight-shaft piles; these advantages make helical piles especially suitable for the construction industry of Canada. In recent years, innovative helical pile types have been developed by pile manufacturers of Canada to meet the increasing demand of the industry. Newly-developed piles often have large diameters and are subject to large static or cyclic loads in vertical and lateral directions. The design methodology of these piles has not been well established or validated by loading tests. In fact, it is nearly impossible to conduct in-situ loading tests for certain large-diameter piles due to the large pile capacities and the prohibitive cost of in-situ tests. Hence, a research program is necessitated for a comprehensive study of innovative helical piles. The project will address the engineering behaviour of helical pile subject to axial loads using the geotechnical centrifuge model tests to supplement costly in-situ loading tests. The equipment for the centrifuge modeling of helical piles has been developed at UAlberta and preliminary centrifuge tests will be conducted in 2017. In Phase 2 Tests (2018), model helical piles will be installed at the centrifuge, axially loaded, and data will be recorded to evaluate the axial load distribution along the pile shaft. The experiment will be conducted at the centrifuge facility at UAlberta, the only one of this type in western Canada. 
Control of a life size humanoid robot via joysticks The AR2S-Lab at the Univ of Calgary is developing life size humanoid robots to interact with the environment as well as with other entities such as ground robots when operating in complex outdoor terrains. For this we are developing tools and hardware (e.g., robot hands) and software mechanisms to enable robot-human/environment interaction. The goal of this project is to control a 29 DOF humanoid robot robot via a common easy to use joystick. The robot will be use to perform a number of tasks while while manually controlled via a joystick such as collecting things from the ground, loading or unloading cargo, manipulating tools, etc. In this project students will develop a software tool using the ROS (robot operating system) architecture. The following is the set of requirements that the new system must satisfy:i) Implement (or select) a joytstick to control the leg and arm movements of the robot to track moving or stationary objects. For this users moust be able to control the walking speed of the robot depending on the task to be executed. The goal will be for a user friendly joytstick control system.ii) Once a suitable software and hardware jpystick system is implemented and tested students will use the robot's vision system to assist the user when controlling the robot. That is the robot will use its LIDAR sensors to assit the user to perfrom common tasks such as opening doors, move debris, or manipulate a tool (e.g., drill, dremel, etc). iii) Use and develop ROS tools to perform the above two tasks.The overal goal will be for an unexperienced user to use the robot without the need to be knowledgeable in robotics or ROS.
Lightweight Polymer Nanocomposites for Enhanced Electrical, Dielectric and Electromagnetic Interference (EMI) Shielding PropertiesThis research proposal targets developing customized nanofillers and their polymeric nanocomposites to satisfy the requirements for electrical, dielectric and EMI shielding applications. We plan to synthesize different types of conductive nanofillers, namely: carbon nanotube, metallic nanowires, graphene and graphene nanoribbon. Our laboratory has experience in creating all of these nanostructured materials (Refer to [12-15]). Carbon nanotube, metallic nanowire, graphene and graphene nanoribbon will be synthesized using chemical vapor deposition technique, hard-template technique, Hummer’s method, and Na/K alloy intercalation technique, respectively. The knowledge of the synthesis and required facilities to synthesize these nanomaterials are well established in our labs. Moreover, electrical properties of CPNs are intensely dependent on the level of conductive network formation. This phenomenon offers huge opportunities to manipulate the morphology of CPNs during processing to obtain desired level of conductive network. Accordingly, the proposed plan to develop lightweight CPNs for electrical, dielectric and EMI shielding applications can be divided into four distinct phases:• Synthesis of various types of conductive nanofillers and customizing the their structures• Developing desired nanocomposite morphologies during polymer processing• Characterizing the final properties of the generated nanofillers and nanocomposites• Generating correlation between nanofillers synthesis condition and structure, nanocomposite morphology and final propertiesThe electrical properties of CPNs depend on many factors such as content, inherent conductivity, size, and aspect ratio of conductive filler, intrinsic properties of polymer matrix, the quality of interaction between conductive filler and polymer matrix, dispersion state of filler, mixing technique, crystallinity of the matrix, etc. Accordingly, if we wish to obtain desired electrical properties, we need to address all the four aforementioned phases.
Multiresolution representation of the quantum world_Clone (1) Our description of reality is ultimately dictated by what can be measured. Any theory that makes predictions beyond what can be tested should be judged by whether it is falsifiable; meaning that in principle a physically realizable measurement could output a result that would reject it. The most successfully tested physical theory in the past century has been quantum field theory, which describes particles and forces at the most fundamental level. However, by construction, quantum field theories contain an uncountably infinite number of degrees of freedom that cannot all be measured by probes. This project addresses this conflict by representing quantum field theories using mathematical objects called wavelets. Wavelets are used extensively in fields as diverse as mathematics, biology, and information technology, e.g. in JPEG image compression, as a way to represent features of data at multiple resolutions. Our construction will provide a complete description up to a resolution determined by detector size and energy. Finer details can be added in a controlled manner like zooming into a digital image. In the long term, we will use this method to calculate quantum field entanglement in a variety of settings with the goal to shed light on long outstanding problems in black hole entropy and the nature of discrete models of reality.
Tracking Sound - Vision, Accoustics, and Musicology (1) Our goal is to produce a vision/acoustic tracking system that documents performances of contemporary music for musicological analysis.  On the technological side of this project, we exploit the geometrical properties of spatial microphones and adapt signal processing and visual tracking methods to document the musical and spatial properties of a performance.  As such, the project combines acoustic signal processing and computer vision methods such as object tracking.  With respect to our musicological goals, the dynamic scene descriptions will create an artifact that documents a musical performance, and that artifact becomes part of the input to a musicologists study of a composers work.
Characterization of Nano Scale Material Properties The aim of this study is to investigate nano mechanical behaviour through nano indentation and nano scratching. A student will be involved in design, fabrication and testing of fixtures to enable ultrasonic vibration assisted nano indentation and scratching.At Micro Engineering, Dynamics and Automation Laboratory (MEDAL), University of Calgary, is developing and investigating micro machining and injection molding processes.  The several state of the art equipments and sensors including a 160k RPM 5-axis CNC machine and the in-house developed 3 axis CNC machine will be utilized along with several sensors such as a laser, capacitance sensors, force sensors, accelerometers, vision systems, laser micrometers, and etc.  An atomic force microscope will be used to fabricate nano-features and analyze structures. The student will be familiarizing with various electronics, software, and instruments and operate machines to achieve the objectives.  The student will perform several experimental tests to optimize micro and nano mechanical machining operations.  The student will work with several software including Abacus, DSpace, Matlab/Simulink, Labview, ESPRIT (CAM software) and Solidworks.   
Investigation of CNT and Graphene Based Nanocomposites for Coating (1)The aim of this study is to investigate effects of manufacturing processes for carbon nanotubes or graphene based composites for mechanical, thermal, and electrical properties. Especially, we are interested in the effects of nano-particulate alignments and behaviour of such materials for thermal and gas barrier applications. Objectives:• Perform Micro and Nano Machining operations to Make the Molds• Analysis of the injection molding process and simulations• Familiarize with computer simulation software • Perform mechanical, electrical and thermal characterizationsWe would like to also explore use of these composites for sensor applications.  
3D NANO FEATURE INSPECTION SYSTEM  (1) New industrial nano-metrological needs are particularly evident in fields such as microelectronics, data storage, advanced photonics, biotechnology, and material science. Traditionally coordinate measuring machines (CMMs) have been used to measure large-scale components using a touch probe or a laser; however, these CMMs are too large for nano-metrological requirements. There is a strong need for the capability of inspecting 3D nano shapes independent of surface characteristics such as shiny or black surfaces, while measuring large components, such as a roll moulding drum (i.e. a few metres in length with nano saw tooth shapes), which is typically used to manufacture polymeric waveguides used in LCD TVs. The proposed scanning system will be deployed for 3D nano inspection of relatively large samples with intricate features at atomic resolution, thereby adding significant value to process inspection and measurement control of currently emerging nanotechnology and manufacturing industries. Moreover, the system can be used for mechanical or biological samples and is, thus, applicable across a broad range of end market applications. 
Host Parasite Interactions during co-infection My research focuses on improving our understanding of how the immune system copes with multiple concurrent infections. It is the norm in humans, domestic livestock and wildlife. Despite this, we know very little about how the immune system functions in co-infection.We do know that the effects on human/animal health are negative but our ability to prevent, detect and treat diseases is impaired in humans/animals which are co-infected. Therefore, research is required to: • Determine how underlying chronic infections affect immune responses to new infections. • Assess how diagnosis/prevention/treatment of diseases is affected by these changes in immunity.• Determine what we can do to improve the diagnosis, treatment and prevention of diseases in the context of co-infection.We use two pathogen types: intestinal worms and coccidians (single-celled eukaryotic parasites). Intestinal worms infect over a billion people worldwide, of which most are co infected. Treating worms is difficult; few available drugs exist and drug resistance is an increasing problem. Coccidians (e.g. Toxoplasma) are common parasites of humans and animals. While both pathogens are rarely fatal, they establish long-term infections and cause severe distress/discomfort to hosts leading to significant economic losses in the livestock industry and human populations, and declining health levels in wild animals.In this research project, our aims are:Aim 1 – To determine how underlying chronic worm infections affect innate immunity to intracellular coccidian parasites (e.g. Toxoplasma).Aim 2 – To determine whether treatment of chronic worm infections restores innate immunity to coccidian parasites (e.g. Toxoplasma).In order to achieve these aims, we will use immunological techniques (including flow cytometry, microscopy, tissue culture and animal models) which will be valuable to the student’s future scientific career. 
Control of a mobile ground manipulator with a 2-arm robot torso to track and manipulate objectsThe AR2S-Lab at the Univ of Calgary is developing mobile manipulators to interact with the environment as well as with other entities such as ground robots when operating in rough outdoor terrains. For this we are developing tools and hardware (e.g., robot hands) and software (e.g., perception camera vision) mechanisms to enable robot-environment interaction. The goal of this project is to enhance the control of a UGV with a 2-arm robot torso. The torso's goal is to perform a number of tasks while the UGV is static/in-motion such as collecting things from the ground, loading/unloading cargo, manipulating tools, etc. In this project students will develop visual servoing control mechanisms to control the ground vehicle as well as the robot torso. The following is the set of requirements that the new system must satisfy:i) Control the unmanned ground robotic vehicle (UGV) to identify and track a moving or stationary entity at a close distance. Tracking could                be performed either behind the vehicle being tracked or following the vehicle on its side, depending on the task to be executed. The goal                will be to maintain the separation between vehicles constant at a pre-specified distance (defined by the user).ii)     Students will develop a visual servoing system to control the on-board robotic torso to enable it to locate and manipulate items to perform the given task such as opening a door, move debris, or manipulate a tool (e.g., drill, dremel, etc). iii) Use computer vision and sensor (e.g., LIDAR) algorithms to perform the above two tasks.iii) The visual servoing controller should be robust to external disturbances such as terrain roughness, light conditions and be able to perform the given task at high speeds.
Probabilistic consequence modeling of pipeline failures Pipelines are large infrastructure systems that efficiently transport hydrocarbon products over short and long distances from production to end users. They are considered to be safe and reliable systems. Pipeline failures are rare events, but they occur and can escalate to high consequence events with injuries, fatalities, explosions, and oil spills, which can financially impact the pipeline operator. Deterioration processes, such as corrosion and fatigue, equipment impact, natural forces, pipeline operation errors, and pipeline design and manufacturing errors, typically cause failures.Appropriate pipeline design and life cycle integrity management plans have been utilized to minimize high-consequence failures. They rely on estimates of the possible consequences of failures. The objective of this research project is to develop, calibrate, and verify a probabilistic model to assess the consequences of pipeline failures. The model establishes a probabilistic relationship between the basic pipeline design variables (diameter, wall thickness, pressure, type of transported material, and location) and the consequences of pipeline failure (e.g. fatalities) to make the model applicable at the design stage of pipelines where only the basic design variables are available.The US Department of Transportation maintains an extensive data set on pipelines and their failures, which will be used in this research project. A statistical analysis of the data will identify the basic design variables that have a significant correlation with the consequences. Based on these results, the probabilistic consequence model will then be developed and calibrated using frequentist and Bayesian methods of parameter estimation. Subsequently, the model will be tested using a verification data set. The research findings will be published in a journal paper. The contribution of this research project is to obtain a well-calibrated probabilistic model to assess the possible consequences of pipeline failures to improve the risk management of pipelines.
Characterization and localization of an urban noise nuisance -- `The Ranchlands``Hum`Previous MITACS interns  are first and  co-authors on papers,  looks good on your CV, graduate studies and scholarship applications.      If you search the web and the scientific literature you can read of people around the world complaining about “The Hum”. There’s the 1970's “Bristol Hum” and the widespread “Taos Hum” in New Mexico. In the summer of 2008, some of the residents in the Ranchlands community in Calgary, Canada reported hearing a sporadic, low frequency noise. The noise is around 40 Hz, that’s more than two octaves below middle C on the piano.  When we were approached to help with ‘The Ranchlands’ Hum’, we decided that were actually three problems to solve (1) Where is it coming from? (2) How can it be stopped? and (3) How can I cope in the mean time?    There is data collected by a local acoustics firm that needs to be analysed. The questions to be answered are -- does a householder hear the same noise all the time? -- and do different house holders hear the same or different noises?. This analyis would answer the question whether there ae more than 1 Hum noise source.      We need to write Matlab programs to identify the characteristics of the noise recorded (there is a lot of data).  We need to put that information into a data base in such a way that we can use these identified signals for a reference.  We have a sound capture cell-phone application that would allow the average house-holder to record the sound (problem is the low frequency) -- but we need to improve it and move it to other cell phones. Then we want a program enabling various householders to compare sounds recorded.  2015 Mitacs student was intervioewd for radio TV and in newspaper: see people.ucalgary.ca/~TheHum for details
Using AI to identify and cancel fauna noises from audio recordingsMany firms need to know if their industrial site is compliant with noise issues in the community. Compliance is checked with measurements made on audio recordings that the firm has taken in the field. However the captured audio signals (hrs or days worth) are contaminated with noise -- passing trucks, cows mooing, dogs barking.  We are working with a firm to use artificial intelligence (AI or artificial neural networks ANNs) to take example sound recording where they have identified examples of  noise source and then developing a ANN to identify similar noise occurrences in other data. These intervals are then removed automatically from the recordings bythe ANN allowing the firm to do their analysis.  In extreme cases -- near a marsh with frogs croaking -- the audio recording will be so corrupted that the analysis can't be completed.  We have been developing sparse algorithms which analyze medical images which are similarly corrupted but this is done in a deliberate way to enhance experimental speed. We are interested in processing some of the corrupted audio data with the sparse algorithms to see if we can recover sufficient (De-croaked) data to allow the analysis to be performed
Breast Cancer Mediated Osteoclast formation and bone metastasis_Clone (1)Understanding how the breast cancer cells instruct the bone cells will identify points in the circle that can be interrupted by therapy. We have identified a previously undiscovered mechanism that breast cancer cells use to stimulate bone breakdown and we are searching for the therapeutic targets to reduce or stop bone loss. Better treatment will offer reduced disease burden and a better quality of life. Different aspects of this project include the search for functional targets and the search for drugs that inhibit these targets. The project involves the further elucidation of the molecular communication mechanism between breast cancer cells and bone cells, using a combination of state of the art molecular and cellular biology techniques and equipment. Our research group is part of a large multidisciplinary group that includes basic researchers, oncologists, pathologists and epidemiologists.
Interaction between avian macrophage and influenza virus infection  (1)The control of influenza A virus infections in poultry should be a priority for the following major reasons: 1) to minimize the source of virus, preventing reassortment and potential pandemic and seasonal influenza outbreaks in humans and 2) to reduce the impact of influenza A virus on the poultry industry. Although biosecurity has been recognized as an option of preventing infection in birds, the biosecurity measures are difficult to sustain due the explosive nature of transmission involving respiratory route. The limitations in the current vaccines such as lack of cross subtype immunity and vaccine mediated antigenic drift, highlight the need for the development of other measures that induce sustainable immunity against influenza A virus subtypes. In this regard, gaining a better understanding of the complexity of host-virus interactions, particularly host responses elicited against influenza A virus is a prerequisite. This knowledge may be translated into the design of novel measures for curtailing influenza A virus infection in poultry, reducing transmission of the virus to humans. This summer student project focuses on investigating the role of macrophages during influenza A virus infection in the respiratory tract following in vivo depletion of macrophages. We have already obtained biosafety and animal use approvals for this project.
Crosstalks between muscles and muscle-associated cells during muscle injury and repairOur lab uses zebrafish, a small tropical fish, as a model system to study the maintenance of muscle tissues. Recently, our group made an exciting discovery that muscle integrity is modulated by a population of muscle-associated cells. Using a needle stab muscle injury model in larval zebrafish, we showed that muscle injury results in recruitment of immune cells as well as an accumulation of muscle-associated cells at the injury site. We hypothesize that crosstalks between injured muscles and these non-muscle cells play an essential role in muscle regeneration. This project will test this hypothesis over the following two aims:Aim 1: To characterize candidate signalling pathways during muscle repair. A number of cell signalling pathways (Wnt, Notch, Hedgehog and FGF signalling) have been previously implicated in muscle development and/or regeneration. The student will carry out a RNA in situ hybridization screen to examine the expression patterns of ligands, receptors and target genes of these relevant cell signalling pathways in larval zebrafish. In particular, the student will compare injured and normal muscles at different time points after the needle stab induced injury. The goal of this aim is to define cell signalling pathways that are activated by muscle injury.Aim 2: To determine the cell types that show upregulated expression of candidate signalling molecules. The student will perform double fluorescent RNA in situ hybridization to determine identity of cells that show upregulation of candidate signalling molecules. This approach will help define the complex interactions between muscles and non-muscle cells during muscle regeneration.
Integration of Mobile and Aerial LiDAR for Large-Scale Photorealistic Urban Modeling_Clone (1)In recent years, the demand for 3D photorealistic building models has dramatically increased. These needs arise particularly from 3D GPS navigation systems and on-line services such as Nokia, Google, and Apple maps. Maps are the backbone of the location based services, where the 3D maps are one of the most important features in the next generation maps. Significant research efforts have been made to automate the process of creating 3D photorealistic building models. However, up until now no efficient solutions are able to fully automate the creation of photorealistic building models with ground-level details from LiDAR (Light Detection And Ranging). Automatic methods could significantly increase productivity, reduce costs, and be of enormous interest to location based service providers. 3D building models can be generated by various techniques such as airborne imaging using active sensors (e.g. LiDAR) and/or passive sensors (e.g. aerial camera), ground-based or vehicle-borne sensing techniques (e.g. mobile LiDAR). Fully automatic generation of 3D building models from aerial images or aerial LiDAR is now viable. However, the resultant building models produced from airborne solutions lack detailed building façade information and are not suitable for applications where street-level representation of cities is required. Mobile LiDAR is a rapidly emerging technology in which multiple sensors mounted on a vehicle collect 3D and visual data while vehicles drive at the posted speed. The ability to produce accurate geo-referenced 3D points with sufficient detail at ground level makes mobile LiDAR an ideal data source for detailed façade modeling. Yet, due to the line-of-sight problem of any ground-based data acquisition system, it is difficult to always obtain complete and sufficient data from all the building surfaces such as rooftops. The combination of mobile and aerial LiDAR will contain information from both a top-down perspective and a street-level view, which therefore is a valuable data 
Interfacial adhesion properties of graphene grown on copper through chemical vapour depositionFriction can be enhanced or reduced through the presence of a single layer of atoms.  In particular, recent studies of graphene and molybdenum disulfide have shown that a single atomic layer of these materials can significantly reduce the friction between two sliding surfaces.  However, the mechanical properties of these films become anisotropic as one of the dimensions is reduced to the atomic length-scale, specifically increasing the ability of these films to become more flexible to out-of-plane deformation during frictional sliding.  The out-of-plane bending of atomically thin films has been shown to enhance frictional resistance in single asperity sliding in few layer graphene, as well as under adhesive loads in graphene and oxidized bulk graphite.  However, the adhesive interaction between the atomic film and the substrate significantly influences the ability of these atomically thin-films to show this interesting property, and in some cases eliminate it altogether.  Recent studies of chemical vapour deposited (CVD) graphene films have suggested the adhesive strength between graphene and the underlying metal substrate can be very strong: in fact, approaching the strength of a covalent bond between the thin film and the substrate.  However, in other studies, experimental results suggest that the adhesive interaction may not be as strong.  This goal of this project will be to investigate the synthesis pathways to influence the graphene-copper adhesive strength, primarily controlled by deposition temperature and atmosphere.  The friction and adhesion properties of graphene films produced under these various conditions on polycrystalline copper foils will be evaluated using atomic force microscopy (AFM) in single asperity friction studies.  Furthermore, the influence of post-deposition annealing processes, which has been shown to release residual strain between the metal substrate and graphene film, as well as induce recrystallization in the copper surface, will be investigated.
Exploration of metals as antimicrobials (1) Although antibiotics are one of the most significant discoveries leading to improved health of modern society, in recent years the extensive use and misuse of antibiotics have resulted in selection and world-wide spread of antibiotic resistant bacteria.  Of particular concern are the so-called superbugs, the emerging multi-drug resistant strains.  Paradoxically, despite a growing demand for novel effective antibiotics to address the occurrence and spreading of antibiotic-resistant bacteria, the absolute number of new antibiotics licensed has declined in recent years. Alternatives to traditional antibiotic compounds being investigated now includes metal ions as antimicrobials. To this effect, development of antimicrobial active agents towards infection prevention, where bacteria in the free-living or planktonic state are typically used to verify effectiveness.  Although planktonic test methods are peer reviewed and universally accepted, in-vitro antimicrobial assays don’t always translate to in vivo clinical results. In an effort to combat these shortcomings, regulatory bodies such as the FDA have been drafting new guidelines and promoting tools to investigate bacteria growing as a biofilm.   The Turner research group has been investigating inorganic based antimicrobials towards both planktonic and biofilm bacteria.  The metal formulation, other organics present, time of exposure all need to be evaluated for a specfic bacteria.  Beyond this is to evaluate the efficacy of metals against a community of different bacteria. Further the actual biochemical mechanism is not understood for even the most common metals presently used.  Today the most common inorganic antimicrobials used in human and animal health are chlorine (Cl), silver (Ag) and copper (Cu).  The research will involve looking at the resistance and tolerance of different bacteria and bacteria communities against these common metals, unique metal formulations (metal-nanoparticles) but also other potential metal ions. 
Complex Networks: From earthquakes to the brain One fundamental challenge in the study of complex systems is to infer the potentially time-varying cause-effect relationships between their components from observed time series. One specific example is the brain for which one can make multivariate recordings of its activity on many different levels, ranging from single neurons to extended brain regions. Another important example is the identification of earthquake clusters consisting of earthquakes that are causally connected, including mainshock-aftershock sequences, to improve earthquake forecasts. Several analysis techniques from information theory, statistics and related disciplines exist to estimate causal influences, interactions and connectivity from general multivariate recordings under certain assumptions. However, the reliability of many of these methods has only been tested on simple model systems such that it remains unclear whether they are indeed useful for more complicated systems as typically encountered in nature. The goal of this project is to address exactly this point.
Traffic Flow Modelling The purpose of this research is the empirical calibration of freeway traffic flow characteristics on a 12 km long urban freeway on Highway 2 (Deerfoot Trail ) Calgary, Alberta. 
From Entrudo to Carnaval in Brazil and Portugal This project examines cultural change and cultural conflict in nineteenth-century Brazil by focusing on pre-Lenten celebrations and the origins of the quintessentially Brazilian festival of carnaval (carnival). Its primary focus is the repression of entrudo, a form of celebration castigated in the nineteenth century as a “barbarous game,” inappropriate for the newly-independent country, and the institution of “civilized” forms of celebrations – carnaval – in the decades after mid-century.      The principal goals of this project are (1) to document the practice of entrudo; (2) to trace the represssion of entrudo and the institution of new forms of pre-Lenten celebration throughout Brazil; and (3) link this Brazilian history of entrudo and carnaval to its Portuguese origins and parallels. This will involve analyzing anti-entrudo rhetoric, documenting anti-entrudo policing, and examining both the practice and the rhetoric about the new forms of celebration, which included parading, masked balls, and other forms of "civilized" amusement.      The main sources for this project are the nineteenth-century Brazilian and Portuguese newspapers now available electronically, as well as travelers' accounts.
Function of cathelicidin in infectious colitis modulating the synthesis of chemoattracting IL-8.Despite the abundant presence of bacteria in the gut (the microbiome), the colonic epithelium must continuously prevent the activation of pro-inflammatory cascades. But in presence of enteric pathogens such as Salmonella typhimurim (causative of diarrhea in humans and animals) and derived virulence factors (e.g., lipopolysaccharide, LPS), it needs to promote quick antimicrobial immune responses; in part contributed by synthesis of neutrophil chemo attractant IL-8.This project aims to determine the mechanisms by which cathelicidins modulate the colonic epithelial innate response to pathogenic bacteria and promote the secretion of IL-8 in response to S. typhimurium. Herein, colonic epithelial cells with ± synthetic cathelicidin will be exposed to S. Typhimurium or derived LPS. Synthesis of epithelial IL-8 will be quantified at gene expression using qPCR and protein secretion using ELISA. Mechanistically, whether cathelicidins induce TLR4 expression and thus the synthesis of IL-8 will be determined by using pharmacological inhibitors of TLR4 (LPS RS). Intrinsic signaling pathways will be further identified by determining the involvement of toll interacting protein (TOLLIP) an inhibitor of TLR signaling which blocked mitogen-activated protein kinase (MAPK), a pathway commonly activated by cathelicidins. Expression of TLR4, TOLLIP and MAPK will be assessed at protein level using western blotting and ELISA. To assess these mechanisms in vivo, secretion of colonic Keratinocyte chemokine (KC; IL-8 homologue) and localization of epithelial TLR4 and TOLLIP will be determined in mice deprived of cathelicidins infected with the enteric pathogen, Citrobacter rodentium.This novel information of how cathelicidins may revert the hypo responsiveness of the colonic epithelium to enteric pathogens and promote IL-8 –mediated neutrophil recruitment and attack advances our knowledge in the pathogenesis of diarrheic colitis. These basic mechanisms are key in the development of new therapeutics against enteric infection based on the cathelicidin biology that can offer alternatives to the use of antibiotics.
Environmental Changes in the African Stone Age: an archaeological approach to palaeo-ecology using stone tools and sedimentsEver wonder what Earth looked like 1.5 million years ago? Or consider the types of conditions that were necessary for the emergence of the genus Homo from our early hominin ancestors? The Stone Tools, Diet, and Sociality at the Dawn of Humanity Project investigates just this. By studying ancient environment and ecosystems in Olduvai Gorge (Tanzania) approximately 1.5 million years ago, we can determine how changing environments contributed to shifting tool technologies and functionalities, food processing abilities, diets, and human evolution. Olduvai Gorge, located within the UNESCO World Heritage Site of the Ngorongoro Conservation Area, has been a hotspot for archaeological discoveries for over 80 years. Approximately 80 hominin individuals, representing at least five hominin species, have been discovered in the area. By analyzing excavated stone tools and sediment samples, and comparing modern and archaeological botanical indicators, along with other methodologies such as stable isotope analysis, we are able to glimpse into the ancient environmental past and explore the correlation between landscape and the development of hominin sociality. 
Creating a biometric database of gait traits The project will be a part of the bigger biometric data collection project that involves collection of many biometrics such as gait, face, ear. This project will focus on gait. The videos will be collected using Kinect or other video cameras, via Kinect Microsoft SDK and/or Open CV.
Multi-camera biometric video calibration The project will the dedicated to calibrating the 8-camera video system for tracking the people by 4 cameras on the left and 4 on the right side of the walking lab space. The system has the data storage and recorder. The project shall develop the software that streams 8-channel video-feed to the computer by wire or wirelessly, and allow further processing of each channel to create a synchronized track of the person in the lab space.
Feasibility of fingeprinting usign LeapMotion deevice The project will involve studying of feasibility of LeapMotion device for identifying users using fingerprint or hand geometry acquired using the device. LeapMotion is a time-of-flight device that detect depth data and allows to track hand placed over it, and track its motion. It provides info of shape of fingers and hand, thus, this project will study if the resolution of the device is enough to distinguish people by these biometrics.
Recognition of dog faces The project is to study feasibility of automated recognition of dog photos. This is important in applications in veterinary medicine and animal rescue foundations, in order to recognize missing  and found dogs that do not have other IDs, or their owners and names were changed.
Probing reactions of the hydroxyl radical in aqueous environmentsAs is well known, the hydroxyl radical (HO*) is a highly reactive species, and consequently short-lived, owing to the presence of an unpaired electron in its electronic structure. HO* is involved in the redox dependent regulation of many different cellular functions, including energy metabolism and the response to stress or growth signals. HO* has been named the "atmospheric vacuum cleaner" because it is known to react with many important organic volatile molecules (pollutants), thereby removing them from the air. It is also an important component of our immune system, being produced in our bodies in response to the threat of microorganisms (i.e. viruses, bacteria). Yet, the short lifetime and high reactivity of HO* have challenged both experimental and theoretical investigations over several decades of study leaving major gaps in our understanding of the chemical behavior of this species in various aqueous environment (e.g. in solution, or on the surface of water). However, recent advances in computational chemistry have allowed scientists very recently to gain new insights into the dynamics of this radical. Our research group has examined the structure and dynamics of the HO* in water and ice, use the ground-breaking approach, Car-Parrinello molecular dynamics. As a part of the next step in this work, we plan to study reactions of HO* with various key molecules. The impacts of the local (hydration) structure in various aqueous environments (e.g. within, or on the surfaces of, water or ice) and its influence on the reactivity of this key chemical species with various small molecules important to atmospheric and biochemical contexts will be explored.
Exploring factors impacting formation of gas hydrate in pipeline environmentsNatural gas hydrates are crystalline solids formed from natural gas (methane) and water. They consistent of gas molecules trapped inside water cages and are most commonly encountered in deep water sediments, permafrost, and as agglomerates in gas pipelines. In the latter context, gas hydrate formation is a significant industrial concern, at total annual costs of many millions of dollars. Hence there is considerable interest in understanding the factors that might promote (or inhibit) gas hydrate formation within pipelines. This project will utilize molecular dynamics (MD) simulations along with novel approaches and analysis techniques developed in the Kusalik group (e.g. isoconfigurational ensembles) to probe the importance of the interface surfaces (for example, representing the surface founds within a pipeline environment) on the nucleation behaviour a gas hydrate crystal. MD simulations study systems at a molecular level using Newtonian physics and are performed on large high-performance computer clusters.Nucleation of gas hydrates in “inverted phase” systems, i.e., systems in which water bubbles are surrounded by a dominant “oily” phase, will be studied. Although relevant to many realistic situations, such systems have been essentially unexplored in previous studies, in which systems with a gas solute dissolved in water has been the focus. The impacts of surfaces on the observed behaviour (i.e., heterogeneous nucleation) will be an important development in these studies. The key research questions we are looking to address are: 1) what are the critical events associated with nucleation, and 2) in what ways are the mechanisms and pathways impacted by various factors.
Low Temperature Catalytic NOx Control under High Sulfur EnvironmentNOx is a well known hazardous gas which can not only form acid rain and destroy ozone, but also cause respiratory diseases of human body. There are multiple methods developed currently to remove NOx. Among them, selective Catalytic Reduction, SCR, represents the most widely used and efficient post-combustion technique for mitigation of NOx emissions from stationary combustion sources. The most common SCR process for coal-fired power plants is the high-dust (HD) configuration, in which the SCR catalyst is located between downstream of economizer and upstream of the precipitator or other particle collection devices and processes the full dust loading leaving the boiler. The reason for HD configuration is because of the desired reaction temperature of 500-700 °F at this configuration. However, HD configuration can cause significant catalyst deactivations by mechanism of masking, fouling, and poisoning. If a catalyst that could efficiently remove NOx at a relatively lower temperature 350 °F, the typical temperature downstream of particle devices, and can tolerate high concentration SO2 as well as H2O, then fast deactivation problems at HD configuration could be easily avoided. However, such a low temperature SCR catalyst development still remains a big challenge nowadays faced by the entire catalysis field.Although the amount of flying ash from coal combustion is significantly reduced after the electrostatic precipitator (ESP), the low temperature makes a notably negative impact on the achievement of similar catalytic activity as that obtained at hot side. This type of catalyst deactivation is physical and catalyst can therefore be regenerated easily by simply washing or heating up to slightly higher temperature. Furthermore, the formation of ammonium sulfate or sulfite on the catalyst surface has a higher tendency at low temperature end than at hot end, which will cover the active sites of the SCR catalyst, resulting in the catalyst deactivation. In 
Catalytic Natural Gas Upgrading of Low Cost Carbon Resources for Producing Valuable CommoditiesFast pyrolysis followed by hydrodeoxygenation upgrading is the most popular way to produce bio-oil from biomass. A two-step process can be combined together as hydropyrolysis treatment. This approach usually involves continuous hydrogen flow and high operation pressure (15~100 atm), resulting in significantly increased capital and operational costs. Compared to hydrogen, which is not naturally available and thus costly, methane can be readily obtained as natural gas. If methane can be employed as the reducing agent instead of hydrogen to remove oxygen from biomass while saturating the obtained liquid hydrocarbons at near atmospheric pressure (< 3 atm) and moderate temperatures (400~500°C), the produced bio-oil will become more cost competitive. Moreover, methane itself will be converted to higher hydrocarbons beneficial for extra liquid fuel production along with lower carbon dioxide (CO2) emissions from the upgrading process.The generated biomass char is conventionally discharged and delivered to separate equipment for syngas production or power generation from combustion. Unlike the separate char processing route, the proposed research will use a single step to simultaneously convert char and volatile matter from biomass pyrolysis to syngas and liquid fuel, during which the char is gasified by water vapour or CO2 generated from the methane deoxygenation of volatile matter under the facilitation of an added gasification catalyst. In addition to biomass, other low-cost carbon sources, such as low-rank coal and organic municipal and agricultural solid wastes, will be employed as feedstock for oil production with improved quality.The proposed research aims to develop a series of low-cost catalyst candidates and an integrated process that can effectively convert natural gas and low-cost carbon resources simultaneously in one step to valuable commodities, including synthetic crude oil, syngas stream for liquid chemical or fuel production, and high-quality bio-char useful as sorbent for the cleanup of pollutants and fuel for power 
Catalytic Heavy Crude Oil Upgrading using Natural Gas Hydrocracking is conventionally employed as the process to upgrade bitumen for reducing its viscosity, increasing its H/C ratio, and removing associated impurities. Such process is costly and energy inefficient due to the involvements of expensive hydrogen generated from a separate unit through natural gas steam reforming and high operation pressure. The present research aims to partially upgrade bitumen extracted from oil sands to synthetic crude oil with acceptable specifications for pipeline transportation and increased productivity at much lower pressure (<5 MPa) through directly using natural gas as reducing agent. As evidenced by well-designed experiments, under the facilitation of the specially developed zeolite based catalyst, methane as the main component of natural gas is activated and thereafter crack down and saturate the long carbon chain using a synergetic effect occurring between methane and co-existing higher hydrocarbons contained in the bitumen, while itself being converted to produce extra synthetic crude oil. The engaged upgrading mechanism is also systematically investigated by employing several carefully selected model compounds such as butylbenzene to represent heavy crudes through NMR, DRIFTS, and GC-MS analyses. The results clearly indicates the occurrences of initial C-C bond breakage of the charged model compound, methane activation and participation into the resulted shorter carbon chain, and following carbon chain extension for obtaining desirable product with suitable carbon chain length and saturation degree. The successful completion of this study will lead to significant cost reduction of the bitumen upgrading process and make it more economically attractive. Moreover, the outcomes obtained from this work will create a novel way of methane activation and liquefaction, leading to the breakthrough in the field of catalysis and its application in clean energy conversion.
Astronauts' spatial orientation skills on the International Space Station: Developing a training program in virtual environment.This project focuses on developing a spatial orientation training program developed in a video game like virtual environment to let Astronouts retain their orientation skills while being on the International Space Station. The project also includes two testing phases: first, we will perform a pilot study to assess the reliability of the program in assessing specific orientation skills; second, we will perform a functional Magnetic Resonance Imaging (fMRI) study in order to investigate the neural mechanisms affected by the training. The student selected for this project will contribute to all phase of this study.
Spatial orientation skills and quality of life This specific project focuses on investigating the relationship between spatial orientation skills and quality of life of the individuals. Through a dedicated website, the project is aiming to assess online the spatial orientation skills and quality of life of the individuals recruited for the study. Participants will be required to complete a series of questionnaires and perform a battery of spatial orientation tasks.



Placenta hormones as adjunct in treatment of diabetes Diabetes is caused by the failure of pancreatic beta cells to secrete enough insulin to meet metabolic demands. In type 1 diabetes (T1DM), immune interventions have successfully cured T1DM in animals but not in humans, likely because patients have "borderline" beta-cell mass such that it is inadequate for normalization of blood glucose despite restoration of immune tolerance. Similarly, in type 2 diabetes (T2DM), as “pre-diabetic” patients become progressively more insulin resistant, only those individuals who do not have enough beta-cell reserve will develop diabetes. Identification of agents that can increase beta-cell mass will likely lead to new therapeutic strategies. Recently, we provided in vivo evidence that the pregnancy hormone, prolactin (Prl), can improve diabetes cure rate in the NOD mouse (an animal model of autoimmune diabetes). We fond that mice treated with Prl had more beta cells and lower blood glucose. There is also reduced infiltration of islets by immune cells. This suggest that Prl may be used as a therapeutic adjunct in diabetes. Before we can use Prl clinically, it is important to understand its targets. Hence, we have identified novel molecular targets of Prl by comparing gene expression pattern of islets from wild type versus prolactin receptor null mice. We have thus identified Lrrc55, which is an auxiliary protein to BK channel, and found that this protein protect beta cells from apoptosis caused by ER stress. We will determine how Lrrc55 protect beta cells from apoptosis by understanding 1) how it regulate intracellular calcium store, 2) what are its down stream targets, and 3) how does it regulate ER stress pathways. Results here will advance our understanding of what determines beta cell loss and identify potential therapeutic targets. 
Analysis of microbial communities in a landfill biocover soil This project will examine bacterial communities in an Evapotranspiration Landfill BioCover system. Landfills are one of the largest sources of atmospheric methane, a greenhouse gas 34 times more potent than CO2. Methane is produced from the decaying waste belowground, and if it is not captured or destroyed this methane escapes to the atmosphere. It is frequently not economically feasible to recover landfill methane for fuel. In such a situation it should be oxidised to CO2, a much milder greenhouse gas. One way to do this is with soil biocovers. Methanotrophic bacteria grow in these cover soils and oxidise the methane to CO2 before it can escape to the atmosphere. We are presently testing the design of an Evapotranspiration Landfill BioCover. This is a naturally vegetated soil cover that provides a soil layer for the growth of methanotrophs as well as a plant cover to limit water infiltration into the waste material, a process that would produce undesired polluted water leachate. We are testing various design parameters (plant species, fertilization, soil structure) to maximize the efficiency at eliminating methane emissions. The goals of the study will be to analyse microbial communities in the Evapotranspiration Landfill BioCover using DNA based methods. By targeting universal genes like the 16S rRNA gene, and methanotroph specific genes lile pmoA (encoding the methane monooxygenase enzyme), we will compare the communities developing under various plant covers and management practices, to determine where the growth of methanotrophs is optimal.  The goals are:1) To determine the population size and diversity of methanotrophic bacteria in the biocover soil, and compare these to a natural soil2) To examine how the bacterial communities differ in the biocover soil depending on conditions like plant species, fertilization, and soil structure
Understanding neruo-vascular interactions In this project we ask about the genetic signals that increase the interactions between the blood vessel lining (endothelium) and supporting mural cells. We have identified several pathways that modulate this intraction, and using transgenic zebrafish, genetics and microscopy, we will track these intractions. Examples of what this project invovles would be adding small molecule inhibitors of a pathway and watching the characterizing the effect on endothelial-mural cell interactions.The student will be exposed to molecular biology, genetics and development.
High-performance GPU-assisted optimization for optimal radiotherpy (1)According to Canadian Cancer Society , an estimated 177,800 new cases of cancer (excluding about 74,100 non-melanoma skin cancers) and 75,000 deaths will occur in Canada in 2011. I n 2007, cancer surpassed cardiovascular disease as the leading cause of death in Canada. Radiation therapy is a dominant modality in treating cancers. During the external radiotherapy , radiation is generated by a medical accelerator that can deliver the radiation to the patient's body from various orientations. The main objective of radiotherapy is to deliver a lethal dose of radiation to the tumor to kill cancerous cells while sparing surrounding healthy organs. The treatment is complex and very patient specific. The radiation beam parameters have to be tailored to each patient's case, through a process called treatment planning. Optimal treatment planning is commonly phrased as a numerical optimization problem, comprising of thousands of decision and hundreds of thousands state variables. Of particular interest are the structured convex optimization formulations of the treatment planning problem, as they admit efficient numerical solution schemes. Besides the inherent computational complexity of some of the treatment planning objectives, such as the radiation dose compliance with the so-called physician-prescribed DVH curves, the planning process is complicated by the presence of uncertainties. Based on the recent developments in convex optimization theory , two novel approaches were recently proposed to address both the complexity of DVH modeling (Y. Zinchenko et al., "Controlling the dose distribution with gEUD-ty pe constraints within the convex radiotherapy optimization framework," PMB 53, 2008) and the uncertainties (M. Chu, Y. Zinchenko, S. Henderson, M. Sharpe, "Robust optimization for intensity modulated radiation therapy treatment planning under uncertainty ," PMB 50, 2005). The proposed project is centered on further exploring these two approaches.
Alberta Resilient Communities Research Project: Engaging Children and Youth in Community Resilience Post-Flood in Southern Alberta_Clone (1)The "Alberta Resilient Communities Research Project: Engaging Children and Youth in Community Resilience Post-Flood in Southern Alberta” examines the lived realities of children, youth, and their communities in order to inform and strengthen child and youth health and well-being, and enhance disaster preparedness, disaster risk reduction, and resilience in Southern Alberta.  A collaborative interdisciplinary research partnership has been formed in order to explore the complete interrelationships between vulnerability, risk and resilience.  The partnerships include researchers from a range of disciplines (social work, psychology, sociology, population health), community-based partners, and other stakeholders.  The goal of the ARC project is to better understand the social, economic, health, cultural, spiritual, and personal factors that contribute to resiliency among children and youth while empowering them and their adult allies and communities to enact resilience building strategies.
Immigration, Resettlement and Migration: Future needs of the Canadian labour market (1)The goal of this research project is to describe the state of knowledge about the supply and demand of skills for the future labour market by conducting qualitative research on the settlement and integration of immigrants, and resettlement of refugees in Alberta, Canada.  The project considers the role of employers and employer organizations in bridging newcomers absorption and integration.  Early and successful job placement is critical for both the economic and social integration of newcomers. Employers and employer associations have been accorded a growing role in newcomer recruitment by both federal and provincial governments. This research project aims to summarize research findings related to this theme and policy implications, in order to better understand and identify specific labour market needs, challenges, and good practices from the perspectives of employers through the examination of the literature to capture a range of sources (peer-reviewed and grey literature) and methodologies (qualitative and quantitative). The results are expected to contribute to a better understanding of the determinants of employer actions and valuations, motivations, and the relationship between employers’ economic and social interests. The synthesis of existing research knowledge and the identification of knowledge gaps will be made available in a format accessible to government policy-makers, education and training institutions, community organizations, and employers. 
City Success How do you learn about new products or new apps for your phone?  Do you search the internet to find something you have never heard of?  Do you read a book to find something you might like? Few people find out about new products this way.  In fact, most of us learn about new products from the friends, coworkers, and neighbors we see everyday.   The way we learn from each other means cities -- where we congrgate and share ideas -- have long been centers of learning.  Yet little is known about how important cities are for learning about new products or what the economic effects of this learning might be.   The new methods pioneered by the research team will -- for the first time -- reveal how cities propogate news about new products and affect the economic landscape.This research internship is excellent preparation for high level graduate programs in Economics, Finance, Law or Quantitative Business.  Former research team members have been very successful - entering graduate programs at the University of California - San Diego, Notre Dame, the University of Warwick, and Harvard Law School, amongst others.
Innovation and Business Success in the Global Economy (1) Do global trade agreements help or hinder innovation?  Do other countries intellectual property policies affect firm success? How? In our modern global knowledge economy these questions are more important than ever, yet they remain unanswered. The new methods pioneered by the research team will -- for the first time -- reveal how global firms are affected when other counties protect their innovations.    This research internship is excellent preparation for high level graduate programs in Economics, Finance, Law or Quantitative Business.  Former research team members have been very successful - entering graduate programs at the University of California - San Diego, Notre Dame, the University of Warwick, and Harvard Law School, amongst others.
Bioinformatics analysis of parasite genomes and networks (1) The research project involves the use of bioinformatics to understand biochemical networks in parasitic helminths. We have previously constructed the metabolic network of Ascaris lumbricoides, the giant intestinal roundworm, which infects over 1 billion people. Our results of this network, using choke-point analysis, identified several promising new drug targets.This work is now being moved to the hookworms, another important parasite of people, and to the trichostrongylids, a group of parasites of livestock. For these two groups, we have closely related free-living worm species, which act as excellent comparators. The project is to build the metabolic networks of the parasitic and free-living species. This will be done using the latest bioinformatics software, including some developed in house. We will map on transcriptomic (RNA-Seq) data to see how the metabolic network changes during the life-cycle of the parasites. Comparisons between free-living and parasitic species will lead us to identify those regions of the network that support the parasitic life-style. By searching databases of drug compounds, we can prioritise compounds for in vitro and in vivo testing.
The role of synaptic zinc in brain plasticity Some of the anatomical, molecular, physiological and behavioural substrates that underlie cortical plasticity - the ability of the cerebral cortex to alter its functional organization in response to changing environment - are mediated by specific signaling mechanisms. It is known that neuronal signaling, and modulations in neural activity at the level of single cells and networks of cells, profoundly affects the establishment, maintenance, and modificaton of neuronal circuits throughout the brain. Research from my laboratory has uncovered abundant evidence that implicates zincergic neurons (neurons that sequester Zn2+ and release it as a neurotransmitter) in mediating plasticity in cerebral cortical circuits. The mouse somatosensory system provides an ideal model for us to determine the mechanisms involved in cortical plasticity. A major input to the somatosensory cortex arises from the whiskers. We can easily manipulate sensory input by stimulating or removing single whiskers, or groups of whiskers. We can then analyze the effects of these manipulations in the precise area of the somatosensory cortex that processes sensory information from these whiskers. We have found that levels of zinc are rapidly modified - levels in the cortex are decreased when we remove whiskers and increased when we stimulate them. The research project will be directed to understand how zinc and zincergic neurons contribute to experience-dependent changes in the structure and function of the somatosensory cortex.
Novel nano-metrologies for advanced visualization and characterization of nanocompositesThe state-of-the-art SPM in Dr. Kim's lab will be used to elucidate the relationship between internal structure of polymeric nanocomposites and their favorable properties. We will investigate nanocatalysts and their polymeric nanocomposites for enhanced oil recovery and upgrading. In-situ oil recovery has several advantages over surface mining processes, such as avoidance of solid waste disposal, potentially lower costs, and access to resources. The conventional in-situ method to extract bitumen from oil sands faces several challenges such as difficulties in establishing required porosity, possible contamination, etc. Moreover, steam assisted gravity drainage (SAGD), the most commonly used in-situ extraction technology, requires a significant amount of energy to generate high quality steam. Accordingly, there have been growing demands for new technologies that are relatively more cost-effective, efficient, and environmentally friendly. Thus, the use of electromagnetic (EM) waves to heat bitumen to lower viscosity has been considered as an alternative to SAGD technology. However, energy efficiency of EM heating itself has not been high enough to make this an alternative technology. Thus, in recent years, many nanomaterials (carbon nanotubes, carbon nanofibers, graphenes, halide compounds, and metallic oxide nanoparticles) have been proposed as “activators” or “sensitizers” which enhance EM wave absorption, efficiently generating heat to reduce viscosity of heavy oil/bitumen and work as catalysts for in-situ heavy oil upgrading. However, the heat activated catalytic reaction with these nanomaterials and their polymeric nanocomposites has not been systematically investigated in nano-scale. Therefore, the state-of-the-art SPM (nanomechanical IR spectroscopy and broadband nanomechanical thermal analysis) will be exploited to investigate the heat activated catalytic reaction on heterogeneous oil sands samples under various conditions to establish the optimal composition of nanomaterials in polymeric nanocomposites. . Basic nanomaterials and polymers will be procured from commercial sources and polymeric nanocomposites will be prepared and characterized in Dr. Kim’s lab to be utilized.
Computational Modeling Framework for Floating Wind Turbines The proposed project focuses on the development of predictive fluid-structure interaction (FSI) framework for computations of floating wind turbine designs at full scale subjected to realistic wave and air conditions, that is capable of addressing the problems of renewable energy that are beyond the scope of the current simulation methods in the field. As a part of this development the following goals would be met: i) construction of analysis-suitable geometry of complex offshore structures using novel geometry modeling tools; ii) computational modeling of complex mechanical response of spinning wind turbines mounted on a floating support structures (like spar buoys, tri-floaters, tension-leg platforms, barges with catenary mooring lines, etc.) interacting with a turbulent atmospheric boundary layer airflow and non-linear waves such those occurring in realistic offshore environment (this also includes modeling of air-wave interaction, wave overturning and breaking); iii) assessing the feasibility of different floating turbine designs, including vertical-axis wind turbine concept and configuration with multiple wind turbines mounted on a floating structure. The developed techniques will also have an impact on other engineering applications, like simulation of oil&gas platforms interacting with ocean waves.
Evaluating the Performance of a History-Based Capability System for Internet-of-Things SecurityIn an Internet-of-Things environment, users desire to administrate access control policies centrally while allowing devices to authorize access requests in a distributed manner. A capability system is a typical access control technology for supporting both centralized policy administration and distributed authorization.  Recently, a history-based capability system, HCAP, has been proposed, so as to support the imposition of ordering constraints on permission usage. For example, in a university campus, an employee who exits the campus in the evening must pass through smart locks A, B and C in that sequence. Accessing the locks in reverse order would mean that the person is a potential intruder entering the campus from the outside. HCAP supports the enforcement of such policies.Previous work has established the security guarantees of HCAP, and a preliminary implementation of the HCAP protocol has been implemented in Java on top of COAP (Constrained Application Protocol). Preliminary evaluation indicates that the technology has promising performance characteristics.In this project, we aim to conduct an in-depth study of the performance characteristics of the HCAP protocol in different kinds of network settings.
Mechanization of Access Control Models People build mathematical models of access control systems, and use the models as a vehicle for studying the properties of the access control systems. The situation is not much different from engineers building a small physical model of an aeroplane and "fly" it in a wind tunnel in order to study the fluid dynamic properties of the aeroplane design. You want to discover bugs in the design before building the real thing (which is expensive). The construction of mathematical models for access control systems serves similar purposes. Yet, many such access control models are constructed manually on paper, and thus it is very easy for bugs to creep into the mathematics, thereby defeating the purpose of the entire endeavour.In this project, we will explore the feasibility of "mechanizing" the construction of access control models. The word "mechanization" refers to the employment of software tools for the formal articulation of mathematical models. Such formal method tools will automate some of the checking of the constructed mathematical model, and therefore allow the developer of the model to have better confidence in the model. Not only that, the mechanized models are usually executable, so one can even "run" the model to see if it is doing what one is hoping to design.The goal of this project is to apply some existing lightweight formal method tools to mechanize a number of well-known access control models, to check for their integrity, and to demonstrate that such an approach pays off. Our long-term goal is to advocate that such a methodology should eventually become standard in future research in the area.
Incorporating a History-Based Capability System into UMA for Internet-of-Things SecurityIn an Internet-of-Things environment, users desire to administrate access control policies centrally while allowing devices to authorize access requests in a distributed manner. A capability system is a typical access control technology for supporting both centralized policy administration and distributed authorization.  Recently, a history-based capability system, HCAP, has been proposed, so as to support the imposition of ordering constraints on permission usage. For example, in a university campus, an employee who exits the campus in the evening must pass through smart locks A, B and C in that sequence. Accessing the locks in reverse order would mean that the person is a potential intruder entering the campus from the outside. HCAP supports the enforcement of such policies.Previous work has established the security guarantees of HCAP, and a preliminary implementation of the HCAP protocol has been implemented in Java on top of COAP (Constrained Application Protocol). Preliminary evaluation indicates that the technology has promising performance characteristics.In this project, we aim to incorporate HCAP into User Managed Access, and industrial standard for access management, so that existing software infrastructures built for UMA can be reused for HCAP.
Extending a History-Based Capability System for Internet-of-Things SecurityIn an Internet-of-Things environment, users desire to administrate access control policies centrally while allowing devices to authorize access requests in a distributed manner. A capability system is a typical access control technology for supporting both centralized policy administration and distributed authorization.  Recently, a history-based capability system, HCAP, has been proposed, so as to support the imposition of ordering constraints on permission usage. For example, in a university campus, an employee who exits the campus in the evening must pass through smart locks A, B and C in that sequence. Accessing the locks in reverse order would mean that the person is a potential intruder entering the campus from the outside. HCAP supports the enforcement of such policies.Previous work has established the security guarantees of HCAP, and a preliminary implementation of the HCAP protocol has been implemented in Java on top of COAP (Constrained Application Protocol). Preliminary evaluation indicates that the technology has promising performance characteristics.In this project, we aim to extend the feature set of HCAP (while preserving its security guarantees).  Some of the extensions include privilege delegation, context dependence, incremental garbage collection, improved support for multiple resource servers, etc.
Fabrication of novel bicontinuous emulsions Fabrication of Novel Bicontinuous Emulsions Composite materials with co-continuous arrangement of their constituent phases are highly valuable for many applications including tissue engineering, catalysis, separations, electrochemical energy storage and conversion.  Bijels can meet those design criteria due to their unique microstructure.  They are a recent class of nonequilibrium soft materials formed by arrested spinodal phase separation of partially miscible fluids. The existence of these materials was first proposed in 2005 via lattice-Boltzmann simulations, followed by their first experimental realization in 2007. Since spinodal decomposition is required, only two fluid-fluid systems were successfully utilized in formation of bijels to date. They are also difficult to reproduce as there is a host of physicochemical parameters that can influence their formation pathway and the resultant morphology, which makes their scale-up extremely challenging.  In our lab, we recently generated bicontinuous emulsions by simple shear. Because their design strategy is based on self-assembly of properly tuned nanoparticles in multi-phase mixtures, it allows such materials to be readily prepared in macroscopic dimensions with co-continuous morphology that is tunable at the microscopic level. Understanding  the role of forces and kinetics that govern the self-assembly of these soft material templates into co-continuous composites is crucial in the success of their scale up and tunability for applications of interest. Therefore, we will invest efforts into establishing the relationships between particle-particle interactions, particle functionality, shear intensity, interfacial tension and viscosity ratio between the oil and water phase on the resulting microstructure and rheological properties. 
Efficient Availability Analysis for Relationship-Based Access ControlFacebook pioneered a paradigm of access control in which authorization decisions are based on the interpersonal relationship between the access requestor and the resource owner (e.g., allow my friends to access). This paradigm is commonly known as Relationship-Based Access Control (ReBAC). ReBAC has found applications in domains such as medical record systems (e.g., grant access to MY doctor but not all doctors).In recent years, researchers in the area of Access Control have turned their attention to the issue of availability: to ensure that the specification of access control policies is not overly restrictive, to the point that the resources are not available to the people who need to access them.  The computational analysis of availability involves the use of efficient algorithms to analyze access control policies and protection states in order to ensure that resources are available to the extent desired by the administrator.  Various notions of availability have been proposed in the literature (satisfiability, resiliency, feasibility). Deciding availability is in general a computationally hard problem.The goal of this project is to explore efficient means for availability analysis for ReBAC policies. Previous work has shown that ReBAC availability analysis can be applied to evaluate the access control policies of social network systems. Our specific goal in this project is to evaluate how Answer-Set Programming (ASP), a general-purpose constraint solving paradigm, fairs in ReBAC availability analyses.  
Optimal Design of Polymer Nanocomposites  Unlike commodity polymers, which are characterized by their chemical structure, polymer blends and polymer nanocomposites have specific end use properties that are ultimately connected to their microsctructure. The design problem involves specification of the formulation (polymers and nanoparticles) and the processing conditions that produce the desired microstructure and physical/mechanical properties. We seek the relationship between the nano and micro-scale structural variables and macroscale physical and mechanical properties of multiphase systems such as polymer blend nanocomposites. An iterative modeling/experimentation strategy will be employed to aid model development and the verification of suggested designs by the developed optimization model. A novel confocal-rheologyinstrument that offers a synergistic characterization of bulk properties (rheology) and microstructure (laser scanning confocal microscopy) will be employed. The instrument has a significant promise to reveal a mechanistic understanding of polymer blend nanocomposites at an unprecedented level of detail as it enables their dynamic imaging in 3D under well defined macroscopic flow fields.The proposed approach has the potential to significantly advance and transform the approaches for discovery of new polymer nanocomposites by addressing desired properties and process performance in tandem. The students trained through this project will be exposed to a highly interdisciplinary learning environment that encompasses concepts of optimization, rheolgy, microscopy, polymer processing, and product design. 
Digitization of Biodiversity Resources A major objective of Canada’s Biodiversity Goals and Targets for 2020 is to make accessible adequate and relevant information about biodiversity and ecosystem services to support conservation and sustainable development. Biodiversity is fundamental to the functioning of ecosystems and to the services it provides to the public (e.g., environmental purification, carbon capture, regional cooling effects, psychological benefits, and increased land value. Addressing the relationships and the role of biodiversity in rendering these services is one of the biggest scientific challenges of our time. While important, theoretical advances in ecosystem functioning can only go so far without reliable information on the distribution and abundance of species around the globe; for most species, this information comes from specimens in museum collections. Vouchered and curated information associated with biological collections are key to assigning conservation status and detecting changes in species distributions, including characterizing species invasions and impacts of climate change.The University of Calgary Herbarium houses >90,000 specimens of vascular plants from Alberta and around the world, yet only a fragment of the collection has been uploaded to central repositories such as Canadensys (http://data.canadensys.net/ipt/resource?r=ucalgaryherb). Studies of genetic variation (including DNA barcoding), ecological niche modelling, and ecosystem services, are all inextricably linked to, and gain value from, the availability of accurate (curated) information about the presence of species across the globe. These data are thus central to estimate the future impact of climate change and to quantify the services biodiversity provides to society. This project will involve digitizing high value portions of the University of Calgary Herbarium collection and making them accessible online to increase the reach of the collection beyond the local community, and help to preserve fragile specimens.
Therapeutic brain stimulation: Mechanisms and technology There are several projects in which the student could participate. 1. Human basal ganglia oscillationsDBS involves implantation of fine electrodes into the brain, and these are connected to a type of pacemaker. It is used to treat Parkinson’s disease and its success depends on the precise insertion of electrodes into the target. The target is determined indirectly using imaging and directly using micro-recordings. Our AIM is to automate the analysis of the microelectrode signals to improve targeting. Our HYPOTHESIS is that specific oscillations obtained from the basal ganglia can be used to identify the optimal target for DBS.2. Neurovascular coupling with DBS in animal modelsOur goal is to learn how DBS affects neurovascular coupling (NVC). NVC forms the basis of functional imaging techniques, such as fMRI, used to study DBS in humans. Understanding NVC may also lead to the discovery of new hemodynamic feedback signals for closed-loop DBS. Specific objectives are to (a) design, create and characterize instrumentation to enable intrinsic optical imaging with sub-millimeter precision in deep brain regions in freely moving rodents; and (b) to tease apart the different physiological sources – vascular and neuronal – that contribute to the intrinsic optical signals measured.3. Plasticity of motor systems in dystonia Our aim is to determine the effect of DBS on the organization of motor maps in dystonia. Dystonia is a movement disorder where muscles co-contract and DBS of the globus pallidus improves dystonia. Our HYPOTHESIS is that DBS alters the excitability of the motor cortex (M1), which results in motor map reorganization. Transcranial magnetic stimulation (TMS) with robotic motor mapping will measure M1 excitability and the hand motor map in DBS ‘off’ and ‘on’ states. Serial TMS mapping in patients pre- and post-operatively will determine whether motor maps change over time, as dystonia improves.
The Built Environment and Active Transportation Safety in Children and YouthActive transportation is both a desired outcome for its health benefit and an important measure of risk exposure. Students will study how objective and perceived BE features influence AT, as well as AT safety in Canadian Children. This study seeks to understand how the association between the BE and AT varies across contexts and influences child injury rates. The presence of less safe and/or less walkable neighborhoods has been documented in our previous work and needs to be understood across Canada to promote both health and health equity. Our team and the communities involved in this work will identify BE and policy changes to remove barriers to AT in childhood, and decrease the risk of injury during child AT.
Visualization of for solving Very Large Scale Optimization problems in Physical DesignIn this research, we will first develop a game as a visualisation tool for design automation of Digital circuits. An interactive visualisation tool will be developed to solve real word problems from the circuit design. The project will have these phases: Development of the visualisation tool analyzes of the solutions obtained from the tool, development of algorithms for further improvement of the solution quality, and finally the application of game mechanics to the tool. 
Anti-tumor T cell activation in tumor draining lymph node  (1) The goal of this study is to address how anti-tumor T cells are activated in the tumor draining lymph node.  We will study how tumor antigen activate anti-tumor T cell responsese during lymphatic metastasis. Next,  ionizing radiation (IR) therapy is widely used to treat cancer patients. Recent studies show that the efficacy of radiation therapy depends on activating host CD8+ T cell responses. We will investigate if IR therapy boosts anti-cancer immunity by improving lymphatic function and boost anti-tumor CD8 T cell responses. In our preliminary studies, we found that during cancer lymph node metastasis,  tumor antigen and tumor associated DCs enter TuLN and potentially trigger anti-tumor immunity. However, tumor antigen and DCs cannot enter TuLN efficienty in the established lymph node metastases. We will use multiphoton intravital microscopy (MP-IVM) to examine how TuDC entering lymph nodes and interact with CD8 T cells. We use B16F10 melanoma cells transfected with ovalbumin (OVA) and fluorescent protein YFP (B16F10-OVA-YFP) to highlight tumor cells and test antigen specific T cell response. We will use anti-CD11c and anti-CD169 to highlight DCs and macrophages repectively. Next, we will transfer CFSE labeled OTI cells (transgenic mouse with CD8 T cells specifically response to OVA) and test OTI cell proliferation and cytokine production. Finally, we will study if IR stimulates tumor antigen and TuDC to traffic to TuLN and activate CD8 T cell responses.
Personalized Travelling Route Planning based on User Movement TrajectoriesTravelling is a critical component in human daily life, and route planning is the most popular service for travelling with mobile devices. Personalized travel route planning is an important research topic and has not been fully explored. The aim of the proposed project is to provide users the personalized travelling route recommendation based on their historical GPS trajectories. Compared with existing route planning that is generally concentrated on the distance or time, personalized travelling route planning can consider users’ personal travel preferences based on their historical GPS trajectories.
Production and Purification of Protein for Structure Determination Using X-ray Crystallography (1)     ATP-citrate lyase (ACLY) is the enzyme that 1) links energy metabolism from carbohydrates to the production of acetyl-CoA in the cytoplasm of animals and 2) closes the reductive citric acid cycle in bacteria that use this cycle to fix carbon dioxide.  To date, we have determined the crystal structure of two-thirds of ACLY in complex with the substrates citrate and ATP-Mg2+, the inhibitors tartrate and hydroxycitrate and the product ADP-Mg2+.  These structures answered the question of where the organic acid bound to this member of the family of succinyl-CoA synthetase-related enzymes; but the truncated protein did not bind CoA.  Our goal is to determine the structure of a longer form of ACLY, which will also show the binding sites of CoA and acetyl-CoA.     The student will investigate the production and purification of ACLY or the related succinyl-CoA synthetase.  Once milligram quantities of protein are produced and purified by metal affinity chromatography, further chromatographic steps are needed to obtain a homogeneous protein sample of better than 97% purity.
Middleware Security for Internet-of-Things Applications The Internet-of-Things consists of devices that are (a) physically embedded in our environments, (b) equipped with sensors and actuators, (c) endowed with computational capability, and (d) connected to the internet. One of the promises of the IoT is the potential automation it can bring by allowing smart devices to coordinate with one another and sharing information with one another. Such coordination is achieved by a software layer known as the middleware.In previous work, we have proposed novel protection mechanisms for IoT middleware. Such protection mechanisms are based on the notions of namespace protection and execution monitoring. These protection mechanisms have been implemented for the MQTT protocol, in a an open-source MQTT implementation Mosquitto. The goal of this project is to perform case studies on how the proposed protection mechanisms can be used in actual IoT applications. To this end, a number of actual IoT applications will be developed. As we learn more about how the the protection mechanisms fair in actual applications, we will also extend the feature sets of the protection mechanisms in response to observed limitations of the existing design.
Securing Whiteboard-based Middleware for Internet-of-Things ApplicationsThe Internet-of-Things consists of devices that are (a) physically embedded in our environments, (b) equipped with sensors and actuators, (c) endowed with computational capability, and (d) connected to the internet. One of the promises of the IoT is the potential automation it can bring by allowing smart devices to coordinate with one another and sharing information with one another. Such coordination is achieved by a software layer known as the middleware.In previous work, we have proposed novel protection mechanisms for IoT middleware. Such protection mechanisms are based on the notions of namespace protection and execution monitoring. These protection mechanisms have been implemented for the MQTT protocol, in a an open-source MQTT implementation Mosquitto. The goal of this project is to develop namespace protection and execution monitoring for a different family of IoT middleware, namely, IoT middleware that  is based on the whiteboard architecture. An example of such IoT middleware includes the one used for the Google/Nest devices.
Security Testing of Mobile Applications In this project, we use data science to explore security weakness of Android applications and develop programs that automatically create test cases to verify the identified risky scenarios. 
Optimizing Big Data Applications In this project, we use genetic programming and other optimization techniques to automatically improve some aspects of a big data application (like Hadoop or Spark applications). The aspects can be performance or functionality-related.  
Feature Change Recommendation for Mobile Apps In this project, we use Natural Language Processing and Machine Learning to automatically recommend feature changes to developes based on user reviews.  
Conservation genetics of aquatic vertebrates The research to be conducted by the Mitacs Research Intern (MiRI) would complement that of ongoing research conducted by graduate students in my lab. In 2018, a PhD student in my lab will be travelling to the west coast of British Columbia to study variation in toxicity levels of the native rough-skinned newt (Taricha granulosa). I envision the MiRI will work alongside them, sampling signal crayfish (Pacifastacus leniusculus) from lakes that contain rough-skinned newts. Historical records indicate that signal crayfish may have been introduced into the area around the turn of the last century. In this project, the MiRI would use molecular ecology techniques to test this hypothesis, and establish the route(s) by which the species spread after its introduction. Accordingly, the schedule for the project would be: (i) field work in May and first part of June, (ii) DNA extractions the latter part of June and first part of July, and (iii) sending the samples off in the latter half of July to a molecular biology facility for sequencing.
Efficient Access Control for Protecting Graph Databases Graph databases such as Neo4j promises to provide superior performance to connected data. In previous work, we proposed an access control scheme for graph databases that is based on the paradigm of Relationship-Based Access Control. This paradigm of access was originally pioneered by social network systems, in which access is granted if the access requestor and the resource owner are engaged in certain specific interpersonal relationship (e.g., friends).In previous work, we have proposed an efficient authorization mechanism for realizing Relationship-Based Access Control in the graph database Neo4j. The authorization mechanism is incorporated into query evaluation so that query optimization can benefit both. At the core of the engine for query evaluation and authorization is an algorithm for solving a Constraint Satisfaction Problem (CSP).The goal of this project is to improve the performance of the CSP algorithm used in the query evaluation/authorization engine.
Break-the-glass Policies for Relationship-Based Access Control While access control is important for ensuring security and privacy, in emergency situations we may want to bypass rigid access control policies. For example, the system should grant access to a patient’s medical record when a clinician attempts to save a patient in cardiac arrest, even though the access control policy may not allow such access in normal situation. A break-the-glass policy articulates such provisions for emergency accesses.In previous work, we have proposed a paradigm of access control known as Relationship-Based Access Control (ReBAC). ReBAC bases its authorization decisions on interpersonal relationships. Example applications include electronic medical record systems: e.g., grant access to “my doctor” (relationship) rather than “any doctor” (role).The goal of this project is to incorporate the notion of break-the-glass policies into ReBAC, so that when access control is relaxed, the relaxation is conducted in a rational and accountable manner.
Beating the Raleigh criterion in optical microscopy resolution (1)It is known that optical microscopes can only resolve points that are at least a wavelength apart. For this reason, when higher resolution is required, more sophisticated imaging techniques (such as the atomic force microscope or the electron microscope) are used. However, recently a theoretical idea was proposed (http://arxiv.org/abs/1511.00552) that by using methods that are analogous to quantum optical state tomography one can achieve great (in theory, unlimited) enhancement of the resolving power of optical microscopes. This summer we will attempt an experiment aiming at a proof of principle of this idea. While it is unlikely that we will realize a full-blown microscope in a few months, we hope to resolve two point sources that are much less than a wavelength apart and measure the distance between them.
Mechanism underlying the pathogenesis of hypertension (1) Hypertension is the most common cardiovascular disease, which induces the subsequent stroke, atherosclerosis, and coronary arterial heart disease. The exact mechanism is still unclear. Our research is to reveal the role of smooth muscle within the blood vessel in the development of hypertension. We use the culture of vascular smooth muscle cells, transgenic mice, and vascular tissue bioassay to study the role of smooth muscle autophagy (a process of self-digestion by a cell) in hypertension development. The goal is to understand the roles of smooth muscle in hypertension and develop drugs for the treatment.
Interactive Web-based Dashboard System for Visualization of Big Data Analytics (1)Any analytics project starts with collecting data, cleansing and filtering data, and extracting meaningful info from data. The extracted data is needed to be visualized to become fully untilizable.Dashboards provide an efficient way to present a concise understanding of the data. Interactive dashboard software integrates data and graphical components to deliver comprehensive summaries of information for users to view the state of their business process progress. It focuses on business data performance tracking and exploration by visualization different data types.Dashboard features:1. Deliver real-time interactive dashboard reports/charts to multiple users.2. Perform on-demand analysis (e.g. Simple regression, clustering, and performance analysis, etc.) of the data and execute analytics scripts in R on the data.3. Multiple report/chart types and different exporting format (e.g., pdf, csv, and text file format).4. Report generation wizard for fast and easy report creation (e.g. Drag and drop components).In this project we will develop a Web-based dsahboard system that can be pluged into several analytics systems. Typical use-cases are performance monitoring of drivers of a fleet of vehicles; real-time localization of moble assets; visualizing usage of medical tests; performace evaluation based on usage of a software system, etc. The system should be designed in a flexible way to allow for integration with multiple analytics projects and distributed processing (e.g. MapReduce) system.   
Development of integrative structural biology methods The aim of this project is to develop new combined computational / experimental approaches to protein structure determination. At present our focuses are in NMR, where we use paramagnetic relaxation enhancement measurements, and on structurual mass spectrometry. We use these sources of experimental data, in combination with advanced computational models, to determine the structure of biomolecules and their complexes. Depending on the applicant, the research could involve collecting experimental data on a biomolecular systems of interest, or on developing or applying computational tools to turn that data into useful models.
Novel diagnostics for crystal arthropathies This project aims to develop novel peptide-based strategies to detect crystals in synovial fluid that are associated with several forms of arthritis, including gout, calcium pyrophosphate deposition disease, and inflammatory osteoarthritis. This project combines phage display, computational modelling, and peptide chemistry with a wide variety of detection strategies, including fluorescence microscopy, bead-based assays, and flow cytometry.
Development of biosensors for intoxicating drugs This project aims to develop novel diagnostics that can detect the presence of intoxicating drugs, like THC, which is the main psychoactive ingredient in marijuana. Our approach combines protein engineering with electrochemistry to enable the sensitive and specific detection of drugs and their metabolites.
Probing the cadmium-selenium antagonism in red blood cell lysate (1)The proposed research project will be executed in two Phases.Phase 1: Binding of cadmium to proteins in red blood cell lysate: After generating red blood cell lsyate (rabbits) using an established protocol, aliquots (0.5 mL) will be stored in a freezer. Experiments will be conducted by thawing a vial at room temperature (45 min) followed by incubation at 37 Degree Celsius (20 min). Thereafter, a cadmium will be added and the obtained mixture will be incubated (37 Degree Celsius) and analyzed at defined time points. The analytical system that will be used allows to detect all cadmium species in the lysate. This analytical system is comprised of a high performance liquid chromatography (HPLC) pump which is coupled on-line to a flame atomic absorption spectrometer (FAAS; is a cadmium-specific detector). The number of cadmium peaks that are detected by this HPLC-FAAS system will reveal the number of toxicologically relevant protein targets.Phase 2: Modulation of the cadmium binding to proteins in red blood cell lysate by selenium: The aforementionmed experiments will be repeated with lysate to which equimolar cadmium and selenium (in form of sodium selenite) are added. This selenium compound has been demonstrated to dramatically decrease the toxicity of cadmium in animal experiments. It is expected that the analysis of the red blood cell lysate at the defined time points will reveal dramatic changes of the number of cadmium peaks/cadmium binding proteins. Select cadmium containing fractions will be submitted for advanced structural analysis at the Canadian Light Source.
Reactions of anti-tumor active metal complexes with bio-molecules During this project, the student will synthesize metal complexes that their anti-tumor activity is known (based on literature), and then monitor the reaction of these complexes with glutathione, and amino acid cysteine and its derivatives, using NMR, IR and UV-vis. spectroscopy, as well as ESI-mass spectrometry, to identify the products that are formed during the reaction. These reactions will serve as models for interaction of anti-tumor active compounds with proteins, peptides and enzymes.
Materials for polymer electrolyte based electrochemical conversion systems - fuel cells and CO2 reductionElectrochemical energy conversion devices are attractive because of highly efficient interconversion of electricity into chemical energy. In fuel cells, chemical energy of fuel cells is converted directly into electricity. Alternatively, new processes are being developed to convert CO2 (an acknowledged greenhouse gas) into chemicals. Design of such devices based on polymer electrolytes offer the advantage of low temperature operations. The design of electrodes of such devices requires careful consideration of delivery of electrons, ions (protons) and reactants (hydrogen or CO2) to the catalytic sites.The research project will focus on fabrication of catalysts and characterization of new catalyst and ionomeric (ion-containing polymeric materials) components of these electrodes. The project is inspired by promising results in our lab using neurotransmitters based precursor compounds as catalyst and catalyst support. Understanding and characterization of nanometers thin ionomers interfacing with the catalyst and catalyst support is another important aspect of the project. Access to new ionomer materials from 3M (USA) also opens up the door for studying the impact of ionomer-type on the performance of these devices.
Formation of Pt-Ir metal nanoparticle arrays using pulsed laser dewetting_Clone (1)The unique properties of metal nanoparticle arrays (MNAs) depend on their sizes and geometries, and they differ considerably from the individual atoms, and the bulk material. Materials made of MNAs show enhanced optical, magnetic, plasmonic, and mechanical properties. They can also be used as novel catalysts with optimized selectivity. Lithographic techniques are usually used to fabricate MNAs with the ultimate goal of achieving well-defined sizes on substrate supports. These techniques are, however, time consuming and expensive. In addition, the formation of sub-50 nm features has become increasingly difficult. Recently, thermal annealing has been used in fabricating Au MNAs on dimpled tantalum substrate. The complex lithographic method was circumvented by using electrochemical anodization to generate a well-defined array of dimples (inverted hemispherical cups) followed by sputter deposition and thermal annealing. However, this method fails when applied to high-melting-point metals such as platinum and nickel due to the thermal damages to the tantalum substrate. In this project, pulsed laser dewetting technique will be used to generate MNAs of Pt-Ir alloy with well-defined sizes. These materials are being explored as catalyst for fuel cell application. Within the short width of the laser pulse (7 – 12 ns), the laser energy is converted into heat to dewet only the thin metal film with minimal or no heat transfer to the underlying substrate. This technique is expected to dewet high-melting-point metals to give MNAs of narrower size distributions with no thermal damages to the substrate. This project involves the determination of optimum parameters such as laser fluence, irradiation time, and material properties of Pt and Ir required for efficient laser dewetting. The microstructures of the obtained MNAs will be characterized by field emission scanning electron microscope (FESEM),  and the chemical composition will be investigated by X-ray photoelectron spectroscopy (XPS)/Auger electron spectroscopy (AES). 
Effect of Filament Material in the Reaction Chemistry with Silacylobutane Molecules in Hot-wire Chemical Vapor Deposition_Clone (1)Hot-wire chemical vapor deposition (HWCVD) has attracted a lot of research interest since its development in the late 1980s. It has several advantages of high deposition rate, high gas utilization efficiency, and the ability of using a substrate at relatively low temperatures. HWCVD uses a heated metal filament (typically made of W and Ta) to initiate the catalytic decomposition of source gases. The chemical species produced from direct decomposition of source gases on the hot filament and from secondary gas-phase reactions are the major sources of thin film growth precursors in HWCVD. They are particularly important in determining the film growth rate and the film properties. Using the laser-based single-photon ionization (SPI) with 118 nm vacuum ultraviolet (VUV) wavelength in tandem with TOF mass spectrometry, our group has studied the reactive products formed in the direct hot wire decomposition and in the secondary gas-phase reactions of two types of single-source gases important in the silicon carbide film formation, namely open-chain alkylsilanes [1] and cyclic (di)silacyclobutane [2,3]. Filament plays a key role in the process of HWCVD. The W and Ta metal filaments commonly used in the technique tend to age after long-time exposure to the source gas. This shortens the filament lifetime. Recently, a lot of effort has been made in finding new filament materials. Caburized W and Ta filaments have been shown to have longer lifetime than their pure forms. However, whether these carbides show the same catalytic behavior as the pure metal is not clear. In this project, the effect of new filament material (tungsten and tantalum carbides) on the gas-phase reaction chemistry of cyclic silacyclobutane molecules will be investigated. Tungsten carbides will be formed by heating the pure W filaments up in the presence of 1,1,3,3-tetratmethyl-1,3-disilacyclobutane [4] and tantalum carbides are from a commercial supplier. The reaction 
Formation of Tungsten Carbides using Thermal Chemical Vapor Deposition (1)Tungsten carbides (WxC, x = 1,2) possess interesting mechanical, electrical and chemical properties that have led to their wide applications as wear- and corrosion-resistant coatings and thin-film diffusion barriers. Since the discovery in 1973 by Levy and Boudart that tungsten carbides show Platinum-like behavior in hydrogenolysis, a lot of efforts has been put in exploring tungsten carbides as heterogenous catalysts for other reactions including methanol decomposition and hydrogenation of CO. One particular application of  tungsten carbides is its use as an anode catalyst to replace the expensive Pt/Ru alloy in the direct methanol fuel cell (DMFC). It has been found in the literature that WC (tungsten monocarbide) thin films (rather than W2C) are desired for fuel cell electrocatalyst applications. The synthesis of pure WC is challenging. Several methods have been attempted, including thermal spraying, plasma deposition, laser deposition, and physical vapor deposition.  However, single-phase WC films were not obtained. In this project, a hot-walled thermal chemical vapor deposition (CVD) method will be employed to synthesize the WC thin films. Thermal CVD has the advantage of controlled coatings on large-area substrates, the ability to produce pure uniform thin films at nm/min to micron/min growth rates. Recently a thermal CVD setup has been built in our lab and ready for use for this project. In this project, various precursors, substrate materials, and deposition parameters (e.g., flow rate, total deposition pressure and temperature) will be tested aiming at a pure WC thin film product. The tungsten carbide products will be characterized by a variety of techniques such as X-ray diffraction (XRD), scanning electron microcopy (SEM), and Auger electron spectroscopy (AES). 
Evolution of Birds Current research projects focus on resident and short distance migrants.  Using molecular markers (e.g., DNA sequence data), we can look at historical biogeography and how glaciations have shaped current populations.  We have a number of species that can be worked on to look at population genetic structure.
Text Summarization and Question Answering Natural Language Processing (NLP) is concerned with concepts, models and algorithms to interpret, generate and learn natural languages, as well as applications of NLP. The goal for the students is to be familiar with basic concepts in NLP, understand the algorithms and methods for NLP and acquire the skills for developing NLP tools/systems. Currently, We are working on 2 projects: (1) Text Summarization, and (2) Question Answering. 1. Text SummarizationWith the continuing growth of the quantity of on-line text information, triggered in part by the growth of the World Wide Web, it is especially useful to have tools which can help users digestinformation content. Text summarization addresses this need by taking a source text, selecting the most important portions of it, and presenting coherent summary to the user in a manner sensitive to the user's or application's needs. The work on Text Summarization will focus on  the development of methods and algorithms for generating concise and coherent summaries.  2. Question AnsweringA search on Google for "Natural Language Processing" returns about 10,000 hits. Unfortunately, this may be insufficient for certain users. People may be interested in finding answers to more focused questions: "What is NLP?" "Who are the people who work on NLP at the University of Lethbridge?"  "Why should I work on NLP at the University of Lethbridge?" Current search engines are not capable of returning short, precise answers to these questions. In the best case scenario, the user is left with the task of finding the right snippets of information in dozens of web pages and in putting them together in order to answer the question she is interested in. The work on Question Answering will focus on solving technical NLP challenges that would enable the development of a system capable of automatically answering questions.  
CARING FOR CAREGIVERS – PHASE 1: INVESTIGATING THE HEALTH STATUS OF WORKERS IN LONG TERM CARE FACILITIES IN SOUTHERN ALBERTAThe baby-boomer population is reaching their senior years and, with an increasing number of seniors, there will be a significant need for more senior homecare service. Literature shows that health-care workers’ health status is the critical contributor to residents’ quality care and health system strength (WHO, 2013). No meaningful progress will be made in creating a good long-term care environment across Canada until we identify and address the needs of long-term care (LTC) employees (CNA, 2009). The aim of this research is to explore the health status of those workers as it relates to their employment conditions. There are numerous challenges facing LTC in Canada, many related to staffing and quality of care (Armstrong, 2009; CHA, 2009). The ultimate goal of this research is to provide data that would help policy and decision makers improve support system and provide a higher quality work environment. We need to make sure we take good care of the people within so that they can pass that along and provide quality care to people in need. This study will adopt a sequential explanatory mixed methods approach in which outcomes from survey responses will inform the second phase of the study based on focus group interviews to be explored. Phase 1 of this study will use a survey-based quantitative approach. Questionnaires will be administered to 400+ healthcare workers over a 6-month period. Significant variables from the quantitative survey data analysis will be the subject of focus to be addressed during the qualitative interviews. Phase 2 will involved qualitative data collection. We plan to hold three to four focus group interviews sessions depending on available resources. A transcription and thematic content analysis of the interviews will be completed to identify the convergent points as well as possible divergent views that may result from both analyses.   
The Prairie to Pharmacy Program: Investigation of novel anti-cancer compounds and antibiotics from Canadian plantsIn this project we select, identify and harvest plants, prepare and store extracts, and start preliminary analyses of biological activity. By applying specific criteria, we have selected plant species for extract preparation and preliminary investigation. We collaborate with botanists and provide voucher specimens to the University of Lethbridge Herbarium. To complement botanical classification, we also isolate genomic DNA from specimens and prepare plant extracts. Extracts are annotated and entered into an extract library, which is a resource for future scientific studies that include: natural product chemistry, anti-cancer activity, and cell biology. With new plant extracts we then investigate their properties in phenotypic cell based assays that are designed to identify anti-cancer activities, in addition to cytotoxicity. We use a novel approach that includes live cell imaging to lead us rapidly to a specific biochemical pathway. For plant extracts with interesting properties, we then collaborate with natural product chemists to perform "biology guided fractionation" to identify the active ingredients of the plant extract. 



Continuous spatial query processing for location-based services (1)The project will involve the study of query processing techniques that reduce the number of queries being issued from the device, and attempt to minimize the amount of data that is being cached on the mobile device. 
The neuroanatomy of ground squirrels Social behaviour is thought by many researchers to be critically important in the evolution of the large brains and cognitive abilities of humans, referred to as the 'social brain hypothesis'. Although this theory is very popular, it based on data only obtained from a subset of primate species. We therefore do not know to what extent species differences in social behaviour have driven the evolution of the brain in other mammals or even other animals. Our goal is to test whether species with different types of social behaviour vary in brain anatomy in a predictable fashion. We focus specifically on ground squirrels, a family of rodents that vary greatly in social behaviour from antagonistic, asocial species to species that live in complex, multi-male, multi-female social groups. The successful student will examine the morphology of neurons within the prefrontal cortex of social and asocial species of ground squirrels. The prefrontal cortex is an essential structure for modulating social behaviours in all mammals. The student will test if social species have larger and more complex neurons than asocial species using Golgi staining and state-of-the-art technology: an ultra-high resolution slide scanner and specialized software. The project therefore involves learning skills in anatomy, image analysis, statistics and histology that are transferable across disciplines, including medicine. This represents the first test of the social brain hypothesis in relation to neuron structure and is of great importance to a wide range of researchers, including evolutionary biologists, behavioural ecologists, comparative psychologists and neuroscientists.
Quantitative neuroanatomy of the cerebellum The cerebellum is a seemingly simple brain region, but we understand very little about what kind of rules govern its growth and evolution. Recent studies by a student in my lab revealed specific scaling relationships between cell types within the cerebellar cortex within a subset of species. This project will expand this data set to include a broader range of species to determine if these scaling relationships hold true across a range of species and body sizes. More specifically, the student will focus on ducks and geese, parrots, hummingbirds and owls, all of which are sectioned and stained in our comparative brain collection, and determine to what extent Purkinje cells vary in size and number within and across groups. This is essential data to testing why cerebellar anatomy varies across species and the relationship between cognition and cerebellum size. The measurements will be conducted with a state-of-the-art digital slide scanner, multiple image analysis software packages and a new microscope system. The student will acquire skills that are transferable across disciplines, including human and veterinary medicine.
Identification and Functional Characterization of Novel Antibiotic Targets (1)This summer the research in our group will mainly revolve around identifying the function of novel translational GTPases. Our group was the first to demonstrate that two of these proteins interact with the ribosome and that the ribosome is able to modulate their structure and function (Becker et al. RNA Biology 2012, Rosler et al. JBC 2015, Coatham et al. NAR 2016). Based on these findings we will further investigate the mechanisms by which the ribosome activates the GTPase activity of these enzymes and how their function is affected by antibiotics. As our research approach is multidisciplinary you can choose if you would like to work more on the biophysical side or rather focus on molecular biology and biochemistry. While you will not be able to use all methods available in our lab in a short internship, we will make sure that you get an optimal exposure to them. First, you will have to overexpress at least one protein and purify it by affinity and size-exclusion chromatography which are standard techniques in our lab. Second, you will perform in vitro assays to investigate the cellular function of these proteins. Based on this you will either construct mutant variants of the proteins in order to unravel their function or you will use already existing mutants to perform foot-printing experiments to locate the binding site of the protein on the ribosome. Alternatively, you could focus on the catalytic mechanism employed by these enzymes to hydrolyze nucleotide tri-phosphates as their catalytic machinery is unique and differs from the conventional translation factor. To study the hydrolysis mechanism you will use molecular dynamics simulations to describe the dynamic properties of the enzyme and validate your findings with in vitro experiments measuring the nucleotide / ribosome affinity using state-of-the-art rapid kinetics methods (e.g. fluorescence stopped-flow).
Towards understanding the influence of host helicase DDX17 on Rift Valley Fever virus replicationThe DEAD-box helicases are a family of ATP-dependent RNA helicases central to numerous cellular processes, including transcription, splicing, miRNA biogenesis, translation initiation and sensing viral RNAs. Despite their highly conserved nature across numerous species, these helicases have quite diverse roles in the cell as well as interestingly, often either support or suppress viral infections. For example, DDX17 has been shown to interact with HIV-1 in a Rev-dependent manner to promote viral packaging and export of RNA, while at the same time, also playing a role in the degradation of HIV-1 RNA. It also enhances influenza viral replication. On the other hand, DDX17 interacts with the Rift Valley Fever virus (RVFV) 5’ and 3’ terminal region RNA to inhibit its replication. While this helicase plays many critical roles in viral replication cycles, there is little information available on the specific interactions between this host protein and the viral RNA. Therefore, our work is focussed on identification of specific regions of DDX17 and RVFV terminal RNA regions that modulate specific interactions using a combination of cell biology, biochemical and biophysical methods.  We are currently desiging various constructs to express DDX17 protein. The trainees will express these proteins and prepare RVFV terminal regions, followed by studying interactions between DDX17 domains and RVFV RNA using electrophoretic mobility shift assays and isothermal titration calorimetry methods. Once the minimal regions of both partners required for binding are identified, we will employ solution X-ray scattering to study the low-resolution structures of the complex. The information gathered from proposed work will help us better understand the critical structural components required to inhibit RVFV replication.
Far-Infrared Spatial/Spectral Interferometry - 2018 (1) Over half of the energy emitted by the Universe appears in the relatively unexplored Far-Infrared (FIR) spectral region, a region which is mostly opaque from ground-based facilities due to the Earth`s atmosphere.  Space-borne FIR instrumentation is only now becoming available and is serving to dramatically redefine the current state of astrophysics, stretching from local sources to the most distant photons possible. Given the difficulties in deploying large-aperture space-based instruments, we are already approaching a fundamental limit in single-dish FIR observation capabilities. Traditional imaging must be replaced by interferometric techniques to overcome this fundamental barrier. This project will involve development of instrumentation and processing techniques related to a double Fourier spatial/spectral interferometer – a hybrid instrument combining a spatial interferometer with a Fourier transform spectrometer.  Various aspects of this project may be carved out for the specific research project, depending on student interest and abilities.
Cognitive and motor interactions While the human brain is largely symmetrical, we nevertheless show significant lateralization of function, especially in higher-level processing. For example, fine motor control and language are lateralized to the left hemisphere, while spatial abilities and musical processing are often lateralized to the right. The most obvious form of neural lateralization comes in the form of motor dominance; nearly all of us prefer to use one hand over the other during our day-to-day lives. Surprisingly, nearly 90% of the population identifies as right-handed, regardless of gender or cultural background. The reason for this global predominance of right-handedness is a mystery, given the outward mechanical symmetry of our bodies and the absence of any significant kinematic differences between the majority of prehensile movements. The research project will investigate relationships between hemispheric dominance for fine motor control, haptic control, language, and spatial abilities utilizing psychophysical techniques. 
Approximation Algorithms, Theory and Practice We will examine Lagrangian based methods for the development of approximationalgorithms for large scale optimization. Lagrangian techniques have been used for the p-median problemto give an exact algorithm, and an approximation algorithm. Lagrangian dual can be solved inseveral ways. We are interested in sub gradient methods, as they have the advantage of being massivelyparallel. We will use of massively data parallel hardware (GPU) to implement Lagrangianbased methods for developing approximation algorithms. Implementation of such techniques on massivelyparallel hardware is of current interest to the practitioners. The problems that I want to explore inparticular are the data placement problem, and the point cover problem, cumulative vehicle routingproblem, and others. Please visit my webpage http://www.cs.uleth.ca/~gaur for a list of related publications.
Effects of plastic nanofibres in feeding behaviour in Daphnia magnaPlastics are emerging as one of the most significant environmental problems of the modern world. When plastics are discarded, they decompose and begin to exert a myriad of toxic effects on biota. One of the most prevalent forms of contaminant plastics are plastic micro- or nanofibres. Because plastics are used in our clothing, each time our clothes are washed, small plastic micro- and nano-fibres are released into the wash water, which then enters the domestic wastewater system. Current water treatment technologies cannot remove nanofibres from wastewater. Consequently, these plastic fibres enter environmental receiving waters. Unfortunately, we have no clear understanding about their effects on freshwater animals.We hypothesize that plastic micro- and nanofibres pose a significant toxicological risk to filter feeding animals, like the water flea, Daphnia magna. Daphnia magna are pelagic filter feeders that simply direct particles towards their mouth for feeding, regardless of their nutritional value. We predict that D. magna will fill their digestive tract with plastic nanofibre materials at the expense of more nutritious particles, leading to reduced feeding efficiency, growth, and reproduction--all of which have implications for the population. As a primary consumer, these effects could lead to ecological disturbances.The Mitacs intern will conduct experiments using existing equipment and protocols available in my lab to study feeding behaviour and physiology in Daphnia magna exposed to plastic nanofibres. Fibres will be collected from clothing and diluted to test a range of different concentrations to bracket those likely to exist in nature. S/he will observe limb movements, mandible rolling, peristaltic activity, heart rate, and respiration as they relate to growth and reproduction. Results from this study will be written into a short manuscript that will be submitted for publication in the peer-reviewed scientific literature. 
Developing standard behavioural toxicology testing criteria for fishBehavioural endpoints have not yet been adopted for developing water quality criteria used to limit the release of various industrial contaminants to freshwater systems. Part of the reason for this is because very few standard behavioural toxicology protocols exist. Standardized methods are important in compliance toxicity testing in order to ensure that toxicity data are neither over- or under-estimated. The purpose of this project is to develop a suite of standard behavioural toxicity tests for two fish and two invertebrate species that can be used to develop water quality criteria. Experiments will be designed to optimize exposure water quality conditions in order to obtain reliable and repeatable responses to chemosensory stimuli in control animals, and sensitive toxicological responses in contaminant-exposed animals. For example, when testing the behaviour of a social fish, such as a fathead minnow, is the response of an isolated individual the same as when two or more animals are tested in a group? How do abiotic factors, such as light intensity and temperature affect the results of behavioural tests. Experiments conducted during this project will inform the development of behavioural toxicity testing tools that will serve to inform the development of ecologically relevant water quality criteria.
Quantum Gravity on Graphene (1) The project involves (1) Knowledge of Graphene and curved surfaces (3) Thermalization of electron density distributions on the Graphene sheet. Thus the project is useful in introducing the student to concepts in geometry of two surfaces, curved graphene sheets, and theory of electron density on the Graphene.The basic steps in the learning process will involve (i) studying curvature, geometry and gravitation from text books in General Relativity.  (ii) Studying curved geometries in two dimensions, e.g. sphere, the Beltrami pseudosphere, then designing curved graphene. This involves knowing how to define curved surfaces not just using visual depictions, but by using the `metric' function of the geometry. Graphene is a two dimensional sheet of carbon atoms, arranged in a hexagonal lattice. It is a challenge to curve it in appropriate geometries, without changing the lattice structure too much. The students will begin by building visual models, `real curved structures' and then computer simulations. (iii) Eventually a study of electronic density distribution (number of electrons as a function of energy) will be required to simulate `thermalization' of quantum fields in curved geometries. Normally electrons are un-thermalized, and we need to raise the temperature or provide heat from outside to make the electrons acquire thermal behaviour. But a quantum theory result shows that curved geometry can cause thermalization. The temperature of such thermal distributions is proportional to the curvature of the geometry. If there is sufficient progress the student will get the opportunity to build a real Graphene curved sheet and test the electron density in a Graphene lab. This project is important for Graphene, a promising material for future of the electronics industry as well as quantum gravity.
Loop Quantum Gravity (1) Loop quantum gravity (LQG) is a theory of quantization which uses `canonical' or Hamiltonian techniques for quantizing general relativity, the theory of gravity. LQG is one of the leading candidates of the quantization program for gravity, it has succeeded in obtaining `black hole entropy' and smoothening of cosmological singularities. This is a theory which can be tested for its correctness using experiments when we are able to probe small length scales as it predicts area quantum, and information quantum. On the other hand it is very technically difficult to learn  and thus the MITACS internship might be a way to gain entry in this field of research. The project will train the student in a very interesting theory of quantum gravity, LQG, and provide impetus for development of a thought process through writing of essays or a short original project.The `learning project' will involve(i) Learning General Relativity (ii) Learning about Loop variables, and the basic quantization process (iii) Learning about using loop quantum gravity quantization of black holes or of cosmology. (iv) Writing an original essay on a topic assigned, related to the material learnt. e.g.  `The significance of LQG cosmology and smoothening of cosmological singularity in observational physics'. The initial reading and learning material assigned will be in the form of text books, lecture notes and original papers.  The student can begin original work eventually to address quantum gravity phenomenology, or further formal theory in subsequent years.
Search for Quantum Gravity in Astrophysics (1) The project involves finding signatures of quantum gravity in astrophysical phenomena. Theoretically physical effects of quantum gravity become manifest at Planck length scales of 10^{-33} cm, much smaller than what our current experiments might probe. However, tiny fluctuations can affect non-linear chaotic systems, similar to the butterfly effect quoted for the atmospheric chaos. I showed in a paper in 2010, that chaotic orbits near black holes can be used to magnify the quantum gravity corrections. This observation is being investigated for other strong gravitating astrophysical phenomena, e.g. binary black hole collisions, and whether they affect gravity wave propagation. The project thus concerns a study of binary black hole collisions, and gravity wave emissions from them. The project will require a study of the details of the current gravity wave detection. The same phenomena will then be studied using the quantum gravity corrected system, and this will require analytic and numerical methods. As an example, of the type of calculation which will be assigned: recently we showed that the quantum gravity correction creates a strain in the fabric of space-time, which is of the order of 10^{-125} as opposed to the current gravity wave strain of 10^{-21}. These calculations are important not only for experiments in todays' detectors, but for future prediction, and progress. MITACS student will be assigned a similar project, e.g. to compute the effect of the quantum corrections on the time evolution equation of a gravity wave. Can it be significant due to non-linearity hitherto un-noticed? If not then what should be the prediction for a future detector? The project might lead to an original publication.The student will be learning basics of general relativity, gravity wave emission, and aspects of numerical coding. In the process the student will also learn some aspects of quantum gravity. 
Sublethal effects of mine-spill contaminants on fish In 2014, the largest mining disaster in Canadian history occurred at the Mount Polley Mine(MPM) near Likely, BC. A tailings impoundment wall breached releasing approximately 25 million cubic meters of solid tailings, wastewater, and construction material into the Quesnel River Watershed including a small lake and creek and Quesnel Lake, the deepest fjord lake in the world. After the MPM spill, total concentrations of arsenic, copper, iron, and manganese in sediment from Quesnel Lake exceeded BC’s sediment quality guidelines. Exposure to contaminated sediment from Quesnel Lake impaired survival and growth of macroinvertebrates. Thus, it is plausible that the same contaminants can induce similar effects on economically important salmonids exposed to contaminated sediments in Quesnel Lake. In addition to direct effects (e.g., reduced abundance or growth), contamination can result in indirect effects (e.g., chemosensory-mediated behaviours and performance physiology) that alter natural biological interactions within communities (e.g., risk of predation). We will use small-bodied, nonmigratory fish species rather than large-bodied, anadromous species for our exposure studies. Nonmigratory fishes reflect local exposure conditions, which is not possible with migratory species. We will expose fish to sediment from contaminated sites and reference sites to examine the sublethal contaminant effects from the spill on chemosensory function, behaviour, and performance physiology of wild caught fishes. Chemosensory function is linked to growth (foraging), survival (predator avoidance), and reproduction (finding mates) of aquatic organisms. Metals associated with tailings materials, such as copper, are known to impair the ability of fish to perceive and respond appropriately to important chemosensory stimuli. The same metals can also affect performance physiology, including impaired gill function (gas exchange), oxygen transport (hematocrit), as well as energy utilization (glucose metabolism). Alterations to behaviour and physiology can prevent a population from performing its ecological function and thus, potentially affect other trophic levels and ecosystem functions.
DISSECTING THE ROLE OF NON-CODING RNAS IN CELLULAR RESPONSE TO STRESSAll the RNAs available in a cell are  referred as the transcriptome, the study of which is referred as RNA Genomics and uses, RNA Bioinformatics algorithms. Less than 3% of our genome encodes for proteins (protein-coding genome). However, it is the non-coding genome that holds the lion’s share, that ~97% of the human genome that has been until recently called ''junk'' DNA and considered to have no importance.The Zovoilis Lab uses next generation sequencing and bioinformatics algorithms to shed light on the non-coding genome and transcriptome and advance our knowledge of the human genome’s dark matter.To store the extraordinary amount of genomic information in non-digital media we would need more than 150 hefty telephone books; until recently more than a day would have been needed to “read” just a single page of these books. Today, a new generation of sequencers can read all these pages in a matter of hours, enabling us for the first time to take a closer look at the complex architecture of our genome and, of all, of its non-coding part. Novel sequencing technologies have revealed that >80% of the noncoding genome is transcribed into non-coding RNAs (ncRNAs). The function of most of them and their role in human disease remains largely unknown.The following type of non-coding RNAs are the main focus of this project:non-coding RNAs originating from repetitive elements, Among these non-coding RNAs the student  will seek candidates that regulate the cell’s response to stress. The student will study variations in these non-coding RNAs that may be responsible for impaired response to stress during aging. Dissecting the role of these RNAs will help us understand their function in human and their importance in aging-associated diseases, such as cancer and dementia, which are connected to impaired response to cellular stress.
DISSECTING THE ROLE OF NON-CODING RNAS IN CANCER All the RNAs available in a cell are  referred as the transcriptome, the study of which is referred as RNA Genomics and uses, RNA Bioinformatics algorithms. Less than 3% of our genome encodes for proteins (protein-coding genome). However, it is the non-coding genome that holds the lion’s share, that ~97% of the human genome that has been until recently called ''junk'' DNA and considered to have no importance.The Zovoilis Lab uses next generation sequencing and bioinformatics algorithms to shed light on the non-coding genome and transcriptome and advance our knowledge of the human genome’s dark matter.To store the extraordinary amount of genomic information in non-digital media we would need more than 150 hefty telephone books; until recently more than a day would have been needed to “read” just a single page of these books. Today, a new generation of sequencers can read all these pages in a matter of hours, enabling us for the first time to take a closer look at the complex architecture of our genome and, of all, of its non-coding part. Novel sequencing technologies have revealed that >80% of the noncoding genome is transcribed into non-coding RNAs (ncRNAs). The function of most of them and their role in human disease remains largely unknown.The following type of non-coding RNAs are the main focus of this project:non-coding RNAs originating from repetitive elements, Among these non-coding RNAs the student  will seek candidates that regulate oncogenesis. The student will study variations in these non-coding RNAs that may be responsible for impaired response to stress during aging. Dissecting the role of these RNAs will help us understand their function in human and their importance in aging-associated diseases, such as cancer and dementia, which are connected to impaired response to cellular stress.
DISSECTING THE ROLE OF CHIMERIC NON-CODING RNAS All the RNAs available in a cell are  referred as the transcriptome, the study of which is referred as RNA Genomics and uses, RNA Bioinformatics algorithms. Less than 3% of our genome encodes for proteins (protein-coding genome). However, it is the non-coding genome that holds the lion’s share, that ~97% of the human genome that has been until recently called ''junk'' DNA and considered to have no importance.The Zovoilis Lab uses next generation sequencing and bioinformatics algorithms to shed light on the non-coding genome and transcriptome and advance our knowledge of the human genome’s dark matter.To store the extraordinary amount of genomic information in non-digital media we would need more than 150 hefty telephone books; until recently more than a day would have been needed to “read” just a single page of these books. Today, a new generation of sequencers can read all these pages in a matter of hours, enabling us for the first time to take a closer look at the complex architecture of our genome and, of all, of its non-coding part. Novel sequencing technologies have revealed that >80% of the noncoding genome is transcribed into non-coding RNAs (ncRNAs). The function of most of them and their role in human disease remains largely unknown.The following type of non-coding RNAs are the main focus of this project:chimeric RNAs derived from non-coding RNA transcripts Among these non-coding RNAs the student  will seek candidates that regulate the cell’s response to stress. The student will study variations in these non-coding RNAs that may be responsible for impaired response to stress during aging. Dissecting the role of these RNAs will help us understand their function in human and their importance in aging-associated diseases, such as cancer and dementia, which are connected to impaired response to cellular stress.
Lived Objects in Virtual Reality (LOVR) (2) The Lived Object in Virtual Reality (LOVR) projects looks at the design of virtual and mixed reality environments from the perspective of the objects. It tries to answer the intriguing question “what does it feel like to be virtual?” by designing objects and associated behaviours that are not merely created and destroyed at the whim of a user but that have their own stream of evolution and interaction, their own life between inception and death (or transformation). For example, this project looks at the history of an object and how this history may influence its interface to humans and other objects, its appearance, or its affect.The project will take place in the Basically Good Media Lab and Integrated Movement Studio at Emily Carr University’s new campus on Great Northern Way. Using an existing framework for untethered and fully tracked virtual reality experiences, we will design experimental environments for the study of performance and interaction within fully virtual and mixed reality environments. Some of the environments will be used for user studies that will form the basis for further explorations in design parameters. Other environments will be used for enhancing dance, theatre, and clown performances, which will be performed in front of audiences. All of these environments make use of “proptics” physical objects that are fully tracked and mapped to virtual objects or effectors. All of the research is collaborative and involves teams that include programmers, artists, designers, and performers.
Dynamics of micromilling processes Mechanical micromilling is known as an efficient and flexible method to manufacture miniaturized parts that are widely used in electronic devices, microfluidics, and biomedical applications. Due to the high aspect ratio of the features that are usually found in miniaturized parts, micromilling processes are prone to vibrations. The common methods of modeling machining chatter require performing modal tests such as impulse hammer test at the tool tip, but such tests are not applicable in the small diameter tools and machines that are used in micromilling. In this project we will examine the effectiveness of various modal analysis methods in modeling the structural dynamics of micromilling machines. Then, we will use the structural dynamics model of the micromilling machine along with regenerative cutting force models to formulate chatter phenomenon in micromilling. As a result of this project, we expect to improve the speed of the micromilling processes without causing excessive vibrations or compromising surface finish and dimensional tolerances. 
New catalysts for electrochemical and photoelectrochemical carbon dioxide reduction“Energy” is the biggest global challenge of the next 50 years. We must find innovative ways to utilize existing infrastructure for the refinement and distribution of petroleum; realization of this goal requires new thinking about hydrocarbon precursor formation. This “project involves the development of materials to reduce CO2 to CO or other reduced products. Our innovation accounts for the requirement for protons and electrons in any reduction of CO2. Precedent exists for homogeneous electrocatalysts and such catalysts usually use a Brønsted acid/base group that can move protons to active sites, so called “proton relays.” However, homogeneous catalysis in this context is suitable for large scale implementation. Consequently, the focus of this grant is the development electrocatalytic materials that incorporate proton relays. We are developing new materials and molecules that derive from metalloporphyrin and metallophthalocyanin coordination compounds. The key new feature in these materials is the incorporation of water/proton channels. Regular proton channels in covalently connected porphyrin frameworks will be explored. Likewise, irregularly structured phthalocyanine-derived polymers, inspired by the proton conductivity in proton-exchange membranes, will be constructed and tested. All materials will undergo detailed characterization, electrochemical testing, and investigation of pore properties (e.g., volume, water mobility) Our goal is to develop a comprehensive picture of how materials that control proton and electron flow can be used to synthesize precursors to hydrocarbons.
Nanomaterials and Nanodevices Undergraduate Researcher This research project involves working in an interdisciplinary team to develop new nanoscale devices and characterizing the materials properties of quantum-confined materials. The student will work in the Nanodevice Fabrication Group (website: nanodevice.fas.sfu.ca) in the School of Engineering Science, Simon Fraser University, Burnaby, BC, Canada.  Potential projects include preparation of monolayer MoS2 or other materials by exfoliation methods, optical or electrical characterization of nanomaterials, and fabrication of nanodevices using cleanroom fabrication methods.
Computational epidemiology This project is part of a Genome Canada funded collaboration with Leonid Chindelevitch (SFU) and Will Hsiao (BC Center for Disease Control), aimed at developing computational tools for the analysis of whole-genome sequencing data of human pathogens within the context of a disease outbreak. The main goal pof the project is to  develop a tool that will cluster pathogen samples based on the set of observed mutations (single-nucleotide variations, copy-number variations, inversions, ....) within the outbreak pathogens, from their sequenced genomes. The resulting clusters will be of interest for epidemiologists to trace back the source(s) of infection and develop measure to control the outbreak. 
Machine Learning for Relational and Network Data (1) The project is to apply our system to relationship detection in computer vision and/or natural language processing. The general problem of relationship detection is to predict which relationship holds between two given entities. For example in an image: that person is *playing* with this frisbee. Or in a text we may find the following logical fact Born-In(Obama, Hawaii). In vision, relationship detection is a recently formulated task. For visual examples, see visualgenome.org/ and for a paper see https://cs.stanford.edu/people/ranjaykrishna/vrd/vrd.pdf. An example system for NLP is Stanford's Deep Dive http://deepdive.stanford.edu/, see also the recent tutorial on knowledge graph discovery http://www.aaai.org/Conferences/AAAI/2017/aaai17tutorials.php#SUP2 . 
Machine Learning for Sports Data (1) We work with two types of data: so-called box scores and play-by-play data. For box scores: These are action counts for each player in a season (e.g. how many goals scored, how many passes completed etc.). We have used a combination of decision trees and regression models to identify clusters of similar players and to quantify which player statistics are exceptional (e.g. top 3 strong points, top 3 weak points). The goal of the project is to extend this analysis to game-by-game data, where we utilize separate action counts for each player in each match, rather than aggregating them for a season.For play-by-play data: These are event logs that record for each action in a match, which player took it, where, and when. In previous work we have applied reinforcement learning for ice hockey NHL data to rank player performance. In this project we want to apply reinforcement learning to predict match outcomes. We combine neural net sequence models (long short-term memory) with deep Q-learning. I do not expect an intern to be able to address all these topics, he or she can choose one according to interest. Interns will be working with a group of graduate students and can build on an already existing software base.
DNA bending elasticity Many major biological processes (chromosomal compaction and segregation, viral packaging, and transcriptional regulation) involve pulling and prodding DNA, often bending it acutely on short lengthscales. Hence biology must deal with DNA not simply as an information carrier, but as a mechanical object, implying that the basic material properties of dsDNA place fundamental constraints on core aspects of biology. Beyond biology, short DNA chains are widely used as a programmable template for nanomaterial construction, where its mechanical properties strongly influence the resulting structures. Therefore, to understand the relative contributions of spontaneous fluctuations and active deformation to biologically-relevant and synthetic nanostructures, one needs detailed information about DNA bending energetics on lengthscales of tens to hundreds of basepairs. Single-molecule experiments imposing moderate forces to probe these mechanical properties in micron-long DNA, showing remarkable agreement with the wormlike chain (WLC) model, that envisions DNA as a simple fluctuating elastic rod that deforms uniformly along its contour. However, these bending statistics over long length scales do not establish a unique microscopic bending model on lengthscales of tens to hundreds of basepairs: when applied forces are large, or equivalently, during rare thermal fluctuations, bending deformations could concentrate in localized excitations that render short chain segments very pliable, but still produce the same long-lengthscale behavior. This research project will use all-atom molecular dynamics simulations of small stretches of DNA to understand the detailed basepair-level energetics governing its ability to adopt various biologically relevant contortions.  In particular, we will analyze the coarse-grained bending potential energy implied by more detailed simulations.  This will permit the finer lengthscale details of DNA conformational flexibility to inform more computationally efficient coarse-grained simulations and even analytic theory, pointing the way to a more nuanced theoretical view of DNA flexibility.  
Energetic efficiency of molecular machines The science of thermodynamics was initially developed in the 19th century largely to understand the operation of steam engines and to design new engines that were more efficient in making use of energy to do work.  In the last 20 years scientists have developed the field of nonequilibrium statistical mechanics; this theory now permits the exploration of microscopic engines, which evolved to perform energetically-costly cellular functions in essentially every living organism. This research project will explore the design principles of these molecular machines: what properties make for a well-designed microscopic machine that efficiently converts between chemical and mechanical energy?  Specifically, we will examine FoF1 ATP synthase, the protein complex that uses electrical energy to make ATP, the high-energy small molecule that is the microscopic equivalent of fuel for living things.  Given that most energy consumption ultimately passes through ATP synthase, there is a clear competitive advantage to evolving efficient function.  Moreover, recent single-molecule experiments have indeed found that it appears to function quite efficiently.  This research project will use dynamical simulations of a simplified representation of ATP synthase to gain insights into its function and how it achieves such impressive efficiency.  From equilibrium simulations we will probe the natural flexibility of the protein complex. From these simulations we will use recently-developed nonequilibrium theory to predict how best to drive ATP synthase to synthesize ATP.  In subsequent nonequilibrium simulations we will test these predictions of optimal operation.  The ultimate goal is an understanding of how the different pieces of ATP synthase fit together and interact with each other to form a molecular factory that efficiently transforms energy. This work will further our basic understanding of what molecular machines have evolved to do.  It will also help engineers design novel molecular machines for technological and biomedical applications. 
Develop medical image analysis pipelines fro highthroughput neuroimaging analysisIn the past decade, our lab has developed an enormous set of algorithms and codes for quantifying anatomical and functional information for medical images. This project requires the conversion of these codes from MATLAB and/or other programming languages into Python to integrate with and add to our highthroughput neuorimaging pipelines.Please see the following link for more details regarding the project:http://www.sfu.ca/faisal/opportunities.html
Algorithm for inverse transformation computation Image registration is a fundamental task in medical image analysis which refers to the task of aligning two given images with each other, so that they can be analyzed in common coordinate system. This involves the estimation of a transformation (mapping) that maps the regions in one image to the corresponding regions in the other image by solving an energy minimization problem. The inverse of the transformation estimated in image registration is also of considerable interest in a variety of medical image analysis applications. But, unfortunately there does not exist a quick and accurate way to compute the inverse transformation. One possible approach is to estimate the inverse transformation by parameterizing it via the Finite Element Method (FEM) functional approximation. The goal of this project is to develop and implement an FEM-based algorithm for the inverse transformation computation and perform a thorough validation of the method on medical image data. Please see the following link for more details regarding the project:http://www.sfu.ca/faisal/opportunities.html
Electrical Power Enabling Hardware for IOT (1) Teaching and research laboratories have many specialized instruments and apparatus that students and researchers use on a daily basis. Many times the researchers and students would like to have access to these instruments on a 24/7 basis. We would like to develop a specialized hardware that can allow access to these instruments, either directly or remotely using the IOT protocol under the University IT framework. This will allow the access and operation of the instrument/apparatus using the university issued computing ID and also log the necessary information.  The system and the associated software should also indicate the apparatus status, usage statistics and also any additional information or warning before the user initiates the operation. 
Portable Medical Diagnostic Sensors for Mobile Platforms_Clone (1)I am looking for student(s) with a good grasp of engineering with a life sciences background who is capable of thinking out of the box to invent or discover a novel bio molecule sensor, which can be applied to clinical diagnostics. The research aspect of the project will consist of two parts: A systematic study of materials that can offer unique sensitivity to bio molecules and processing of the sensed signal using the computing power offered by a mobile platform, such as an android cell phone or a tablet. The project will involve explorations with bio chemical samples and also investigating engineering mechanisms to interface the bio chemical signals to the electronic systems of the mobile platform. If this is awarded, the candidate(s) should sign a NDA, as per SFU's research policies for visiting scholars and scientists. 
Computational genomics and paleogenomics of anopheles mosquito genomes (1)The goal of the project is ti contiribute to an ongoing research on the analysis of a set of 18 whole genome datasets  for Anopheles genomes, the vector of malaria. We are working on the comparative genomics of these genomes, with the aim to understand their evolution and how it relates to their vectorial capacity. 
Designer Materials to Meet Tomorrow's Needs This project will pursue materials by design that aim to meet the challenges of tomorrow's applications in energy conversion, energy storage, and high durability nanoscale sensors. We will meet these challenges through the synthesis, assembly and other soft manipulations of matter, creating materials that have the desired properties and structures. For example, we will pursue a customized porous material that will serve as a platform to build upon our understanding of the dynamics of transport within energy conversion and energy storage materials. This work will also pursue an understanding of how materials behave under extreme conditions of temperature, pressure and corrosive environments that the materials will likely encounter within these applications. Of equivalent importance is to understand defects in these materials, which will have widespread importance in long-term stability. Through this work we aim to develop the most efficient and durable materials for separation and detection of trace quantities of biomolecules in point-of-care device platforms. Through the design of the materials that form the foundation for these sensors, we aim to improve the sensitivity of detection in the hopes of extending electrochemical and optoelectronic sensing applications to a number of trace bioanalytical markers. Aside from these areas of research we are also developing materials for incorporation into flexible electronic platforms. Flexible electronics are also becoming ubiquitous in our daily lives and we aim to improve the corrosion resistance of materials incorporated into these devices to enable operation under extreme conditions. In this work, we aim to prepare materials for in-the-field work, to improve the lives of humanity through enhanced point-of-care-devices, and to optimize energy storage and conversion in materials as demand increases for both applications. We seek these solutions through designing materials to meet these challenges while also understanding the fundamentals behind these materials, their limitations and their benefits.
Retinal development and polarization vision in anchovies (1) The project will examine retinal development in the northern anchovy by electron microscopy and immunohistochemical markers. We are interested in understanding how photoreceptors develop and acquire the structural components to detect the polarization of light. The project may also involve behavioural observations of anchovies under a polarized light background to assess the use of polarization sensitivity as a zooplankton contrast enhancer in nature
Vision and camouflage of flatfishes (1) The project will use behavioural methods to assess the capabilities of flatfish to match substrates of different pattern and colour underneath them. By dynamically changing the substrate and light conditions, this research will explore the input of chromatic and achromatic pathways to the process of camouflage. The research will involve handling fish, filming their camoufalge reaction and analyzing the response parameters from the films.
Cellular mechanisms underlying colour vision in fishes (1) The project can be focused on either of the following general goals: (1) quantitation of opsin transcripts and opsin expression using qPCR and immunohistochemical techniques, (2) study of transcriptional regulation of visual pigment protein (opsin) expression by thyroid hormone, or (3) use of opsin expression as a tool for toxicological assessments of water pollutants. The thrust behind the first goal is to understand the spatio-temporal dynamics of opsin expression in the retina of marine fishes like flatfishes and anchovies. As such, this research will contribute to our understanding of how evolution has shaped the colour capabilities of the fish retina to cope with the animal's ecological needs. The second goal is based on our finding that thyroid hormone can modulate opsin expression in the single cones of salmonid fishes. Using ultraviolet (UV,SWS1) and blue (SWS2) promoter-GFP reporter constructs of various sizes, this research will attempt to find out what regions of these promoters are activated by thyroid hormone. This project will involve transfection of retinal explants with the promoters and assessment of opsin expression based on immunohistochemistry and qPCR. The results will contribute to our knowledge of how colour vision is regulated at the level of opsin expression. The third goal attempts to establish changes in opsin expression in the salmonid retina as a diagnostic tool to assess the impact of water pollutants on the endocrine system and the development of fish. 
Synthesis and Testing of New Alzheimer's Therapeutics (1) This project is part of a wider research program to target metal ion imbalances in the body, a pathology common to several neurodegenerative diseases. Metal ion imbalances are hypothesized to contribute to disease progression, and Alzheimer’s disease (AD) is the specific focus of this work. Evidence of oxidative stress is widespread in AD, and the cause of oxidative stress has been attributed to a number of factors including Fenton-type processes involving redox-active metal ions (Fe, Cu). Amyloid plaques, a disease hallmark, have been described as metallic sinks because remarkably high concentrations of Fe, Cu, and Zn have been found within these deposits in AD brain tissue. While the role of metal ions in the etiology of AD remains to be determined, targeting metal ions present in amyloid plaque deposits is a viable therapeutic strategy. In this project we plan to synthesize a number of ligands to study their disease-modifying properties. We also plan to complex these ligands with both Cu and Zn to better understand their metal coordinating properties under biological conditions. The ability of these ligands to interact with both the amyloid-beta peptide as well as tau proteins will also be investigated.  
Digital Pathology Medical imaging is revolutionizing medicine. Images allow clinicians and researchers to peer inside the human body. In order to quantify properties of tissue, e.g. to  diagnose or track disease, computer software and algorithms must be developed and used to enable the analysis the data.The general goal of this project is to develop computer algorithms and software to assist pathologist in analyzing microscopy images. Microscopy images can be very large, showing complex cellular structures. Traditionally, pathologist had to look at slices under the microscope searching for abnormal cells (e.g. cancer) in an "ocean" of data. The goal is to develop software that will point the pathologist attention to regions in the image that contain key information that will assist them in making the decision. The project will involve learning about how the pathologist make their decision, implement these rules using image processing, segmentation, and classification methods, as well as use machine learning algorithm to train a system to make similar decision based on training data. Depending on the exact skills of trainee/student, a specific module will be implemented.
Image Processing Mobile App We are seeking outstanding students who have excellent skills and a strong interest in developing apps on mobile devices, in particular for building mobile apps with practical applications of image processing and computer vision (including applications in health care and medicine).
Machine Learning / Deep Learning, Graph Theory, and/or Optimization for Medical ImagingGiven a set of 3D medical images and shapes (related to oncology, neurology, etc), the goal is to build a graphical model that represents the similarity between images, and use advanced machine learning and optimization algorithms to train a classification system to assign labels to the images or the graph nodes.
Development of a Medical Image Analysis GUI Software Medical imaging are revolutionizing medicine. Images allow clinicians and researchers to peer inside the human body. In order to quantify properties of tissue, e.g. to diagnose or track disease, computer software and algorithms must be used to help analysis the data. The goal is to develop a graphical user interface medical image analysis software based on the state of the art research that is done at the Medical Image Analysis Lab at Simon Fraser University. 
Polymers for fuel cells This project involves studying self-assembly of polymers in solution prior to solvent casting. Solvent casting is a typical method of making polymer films: polymers are dissolved in a solvent and then a drop is placed on a surface. As the solvent evaporates, the polymer is left behind and forms a film, which can then be used for various applications. We are interested, in particular, in polymer films used for proton exchange membranes in fuel cells and for active layers in photovoltaic devices. This project will investigate the impact of self-assembly of the polymer in the solvent on the morphology of the final film. The student will study the aggregates in solution by light scattering, and the final morphology by x-ray scattering.
Speech processing in second language (L2) learning This project explores investigates the visual perception of speech. Specifically, we will ask how learning the sound patterns of a second language (L2) influences the perception of a face that is speaking.The goal of the proposed project is to how learning a second language affects the way that you look at a face that is speaking one of two languages commonly spoken in Greater Vancouver, BC: English and Mandarin. These languages are interesting to study because of the unique ways in which their sound systems differ (English is more rhythmically complex than Mandarin; Mandarin is more melodically complex than English). The specific objectives of the project are to determine how familiarity with one of these languages affects the way that one looks at the mouth, eyes, and head of a speaker who is speaking these sentences. Results will offer clarity on how L2 learning affects basic audiovisual speech perception.
Effect of Air Pollution on Public Health Asthma is a common respiratory disease that affects the life of an increasing percentage of American people. Studies have shown that some types of air pollutants have the direct association with asthma attack. In this project, we will use the modern functional data analysis methods to explore the variation of three types of air pollutants including SO2, PM2.5, and ozone and to investigate the daily trajectories of SO2, PM2.5, and ozone effects on the asthma hospitalization rate. 
Spatial Competency in Autonomous Robots: Grasping and ManipulationThe research project will require the intern to build basic grasping and manipulation  and sensor processing capabilities in the SFU Mobile Manipulator. It will require the intern to learn about ROS - a commonly used programming framework  for robots - and implement various grasping and manipulation algorithms in this framework. The workhorse for this purpose is the 3 fingered Schunk Dextrous Hand (SDH) with tactile snesor fedback on its fingers.
Spatial Competency in Autonomous Robots: Navigation in indoor EnvironmentsThe research project will require the intern to build basic path planning and sensor processing capabilities in the SFU Mobile Manipulators. It will require the intern to learn about ROS - a commonly used programming framework  for robots - and implement various algorithms in this framework. A key objective is to achieve fully autonomous navigation capability in indoor environements with humans moving around the robot. The intern will work in conjunction with a PhD student and will get direct hands on exposure to real implementation and testing of algotihms on the mobile manipulator.
Spinal cortical intereactions in somatosensory perception In our lab we have developed novel techniques to measure the neurophysiological response of cortical and spinal sources within the MEG modality. This project probes the idea of how the ongoing brain activity influences the spinal response during somatosensory stimulation. By using very well controlled stimulation the aim is to see the functional role of ongoing brain oscillations, in particular the alpha -beta range (7.5-30Hz) . The alpha wave has been postulated as having an active role in network coordination and communication via mechanisms of inhibition. Localising and measuring the power of this rhythm in the period before stimulation (i.e. prestimulus) will be the core challenge in this project. After this is done we then will develop a somatosensory psychophysics experiment wherein we will probe the near-threshold of the perception. This form of experiment will result in participants sometimes feeling or not feeling a stimulation, with the stimulation being at the same stimulus output. We will then correlate this feel vs. no-feel perception with the prestimulus alpha power, with the hypothesis being that greater power in the alpha band in the somatosensory cortex during trials when there was no-feel perception. However, what takes this project even further is that we will be able to ascertain in the spinal response was the same or different during the feel vs no-feel conditions, with a second hypothesis being that there will be no differences in the two conditions in the spinal response.For more information please visit http://www.sfu.ca/~tpc5/GlobalinkOpportunities.html
Standardization of epilepsy assessment protocol for magnetoencephalographyThis is a collaborative project between Professor Douglas Cheyne at the Hospital for Sick Children/University of Toronto and Dr. Teresa Cheung, Surrey Memorial Hospital/Simon Fraser University, to assess current analysis techniques and establish standardized approach for surgical planning in intractable epilepsy using Magnetoencephalography (MEG). MEG is a non-invasive neuroimaging modality that is used to measure the magnetic fields associated with cortical neuronal function and dysfunction. The Hospital for Sick Children has pioneered the use of MEG for surgical planning in children with medically refractory epilepsy who are candidates for surgical removal of the epileptic focus. Epilepsy treatment programs at other Canadian hospitals are now expanding to include MEG technology, and there is an increasing need to standardize protocols associated with the collection, post processing and analysis of preoperative MEG data. This project aims to develop well-validated and automated data analysis pipelines to improve the clinical efficacy of MEG in surgical planning, and to translate more advanced analysis methods into clinical practice. This first stage of the project will assess currently used techniques at Canadian and international MEG sites in both child and adult clinical populations. The goal is to establish robust procedures for MEG data collection and analysis for the purpose of epilepsy diagnosis. Two interns will be identified. Both interns will work with both groups over the duration of the project. One intern will be appointed and stationed in Toronto and the other intern in Vancouver. We encourage interested interns to apply to both positions in order to maximize their chances of a successful placement. Project number for Professor Douglas Cheyne: 11840 and project number for Dr. Teresa Cheung 11080.For more information please visit http://www.sfu.ca/~tpc5/GlobalinkOpportunities.html
Biomagnetic function in white matter using magnetoencephalographyMagnetoencephalography (MEG) is mainly sensitive to the dipolar magnetic fields produced by dendritic currents within pyramidal neurons that populate the cortical surface. In contrast, conduction of current along the neuronal axons during an action potential produces quadrupolar magnetic fields leading to signal magnitudes that are much smaller in magnitude. Thus detection of axonal activity poses signal to noise challenges and has largely been unexamined. Beyond the brain, conduction of current along axons of the spinal cord during sensory input and feedback also generates small magnetic fields that are quadrupolar in nature. Buried within the spinal column, distance to detectors along with the small signals make detection challenging. This research project aims to examine functional white matter activity in brain and spine. MEG data has been collected that we believe maximizes conduction along axonal pathways. This data will be analyzed and new data collection protocols will be developed or refined to better assess signals coming from white matter conduction. We will define models that represent the signals being measured both using hardware (phantoms) and software (simulations) approaches. We will develop new methodology to address the low signal-to-noise conditions, which may include statistical and non-linear approaches. The proposed research is potentially the first of its kind and if successful will extend MEG into new research domains and clinical application in functional imaging of spinal cord injuries and demyelinating diseases.For more information please visit http://www.sfu.ca/~tpc5/GlobalinkOpportunities.html
Develop Medical Imaging Analysis Pipelines for High Throughput Neuroimaging Analysis (1)Over the years, our lab has developed an enormous set of algorithms and codes for quantifying anatomical and functional information for medical images. This project requires the conversion of these codes from matlab or other coding programs to Python to integrate with and add to our high through neuroimaging pipeline. Our front-end is located at https://ceramicca.ensc.sfu.ca and through this portal, we can submit massively parallel jobs to all the compute clusters in Canada. We are also interested in developing dockers for instantiation of our codes on to Cloud services such as AWS.
Development of statistical analysis modules  (1) One of the main goals of lab has been the building of end to end pipelines for high throughput medical image analysis. Over last few years we have finished implementing several low level components of such pipelines. Currently, the focus is towards developing higher level statistical analysis modules which are the final building blocks of these pipelines. The specific aim of this project is to modularize the various statistical analysis tools available in the software packages such as R , SPSS etc. for finishing the targeted medical image analysis pipelines.



Development of multidimensional data visualization tools   (1) Medical image analysis pipelines generate a tremendous amount of multidimensional data. The presentation of a such data in a human readable form is quite challenging as conventional data visualization tools which are typically designed to only handle scalar data sets cannot  adequately display the rich information present in these multidimensional medical imaging related data sets. The aim of this project is to design and implement advanced data visualization strategies for rendering medical imaging data by building upon the existing data visualization libraries such as VTK, openGL and WebGL.
Understanding how mosquitoes respond immunologically to the parasites they transmit. Vectors that feed on vertebrate blood ingest multiple parasites and pathogens, yet few are transmitted. Molecular interactions between the innate immune responses of the vector and the parasite determine the transmission outcome. Vectors recognize and eliminate most parasites, while successful parasites circumvent host immune responses. The mosquito Aedes aegypti is the principle vector of Dengue and Zika viruses. In Cali Colombia, however, 30% of feral Ae. aegypti kill all 4 serotypes of Dengue. We sequenced (RNA-seq) the midgut transcriptome of mosquitoes that are susceptible (S) or refractory (R) to dengue viruses, and designated differentially expressed genes as pro-viral (overexpressed in S) or anti-viral (over expressed in R). We used RNAi to knockdown the expression of selected genes and determined the S or R phenotype. While we understand some of the mechanisms involved we do not understand the “logic” of becoming refractory to a virus that has no significant impact on the vector, and which the vector is unlikely to encounter in its lifetime, especially when there are fitness costs associated with the R phenotype.  We are now working on knocking out selected genes to determine if such a line of mosquitoes could indeed eliminate arboviruses, while remaining as fit as wild type mosquitoes. 
Biophotonics: Medical imaging systems using lasers (1) Background: Medical imaging provides the ability to look inside scattering samples non-invasively. Techniques like CT, MRI, and ultrasound are designed for whole body imaging, and microscopes are used for looking at cells. There is a missing layer between them for studying small systems which are on the order of millimeters. A newly emerging technique for tissue imaging studies is called Optical Coherence Tomography (OCT) which is similar in principle to ultrasound, but uses light instead of sound waves. OCT systems have resolution and imaging depth intermediate between microscopy and high frequency ultrasound, filling an important technological gap. OCT is widely used to image the retina in human, and also as a tool to augment studies in developmental biology. Another imaging tool is Scanning Laser Ophthalmoscopy (SLO), a form of confocal microscopy. SLO provides complementary data to OCT, and is also readily integrated with fluorescence detection. Both OCT and SLO can be combined with adaptive optics for high resolution imaging in the presence of aberrations.
Identify cytochrome P450 mutants that oxidize lignin Approximately one third of plant-produced lignocellulose (the most common biopolymer on our plante) consists of lignin, a heavily cross-linked phenolic polymer that gives wood its strength. When wood is processed into cellulosic products (paper etc.), lignin is left over and often wasted. In order to convert lignin into useful chemical products, it needs to be oxidized. Cytochromes P450 are pigmented proteins that activate oxygen from air and use it to oxidize organic substrates. The objective of this project is to select P450cam mutants from a large random mutagenesis library of this enzyme and to study the kinetic properties of mutants that accept lignin. The project will entail the selection of mutants, isolation of DNA from the most successful mutants to obtain their sequences, expression of the enzyme and enzyme assays. 
Study compounds that alter the behavior of Varroa mites The honey bee parasitic mite Varroa destructor plays a major role in honey bee colony declines in Europe and North America. The mites feed on the hemolymph of adult honey bees during the phoretic phase and on late-stage larvae and pupae during their reproductive phase. Phoretic Varroa mites prefer nurse worker bees over foragers, likely because that keeps them closer to the brood, where they reproduce. We have discovered compounds that reverse the host preference of Varroa mites, such that they prefer foragers over nurses. This is useful for Varroa control, because foragers groom more than nurses and can, therefore, dislodge the mites more easily. The objective of this project is to test our most promising Varroa control agents in small nucleus colonies. The project will entail formulation of compounds and experimentation with Varroa-infested honey bee colonies.
Identify cytochrome P450 mutants that oxidize plastic from microparticlesOur world’s oceans, beaches, streams and rivers all contain visible and invisible plastic waste. The latter consists of plastic microparticles, which have been found to cause environmental problems by a) absorbing and enriching hydrophobic pollutants and b) getting into the food chain. Cytochromes P450 are pigmented proteins that oxidize hydrophobic substances such as hydrocarbons and fatty acids by activating oxygen from air and inserting one oxygen atom into a C-H bond of a substrate and converting the other oxygen into water. The objective of this project is to select P450cam mutants from a large random mutagenesis library of this enzyme and to study the kinetic properties of mutants that accept polypropylene or polyethylene from dissolved plastic microparticles. The project will entail the selection of mutants, isolation of DNA from the most successful mutants to obtain their sequences, expression of the enzyme and enzyme assays.
Study pheromone olfaction in the gypsy moth, Lymantria dispar The gypsy moth is a serious forest and orchard pest in Asia, Europe and North America. This species of moth uses a chiral pheromone known as (+)-disparlure. The female moths emit the pheromone and the males are attracted to it, sometimes from hundreds of meters away.  The enantiomer (= non-superimposable mirror image) of the pheromone inhibits upwind flight of the males. In my laboratory we have studied gypsy moth pheromone olfaction for many years, focusing mainly on the pheromone-binding proteins. With a transcriptome in hand, we are now starting to study the receptors of the gypsy moth. The objective of this project will be to study the pheromone receptors, using the pheromone, its enantiomer and various analogs designed to probe for pheromone binding.
Clone and study odorant-binding proteins in the honey bee Honey bees produce millions of dollars in valuable services (pollination) and products (honey and wax) each year. However, honey bees in North America and Europe are under threat from diseases, some of which are vectored by the parasitic mite Varroa destructor. In a honey bee colony there are two female castes: the queen and the workers. The latter perform all the non-reproductive tasks in the colony, starting with cleaning when they are young. As the workers age, they progress through multiple in-nest tasks, such as tending the queen, cleaning and nursing the brood. When workers are approximately two weeks old, they undergo a profound physiological change wherein they turn from nurses into foragers in the course of a few days. During that transition they perform two important tasks: first, they remove sick and dead bees from the colony and second, they guard the entrance. The removal of sick brood and bees from the nest is an important attribute, known as hygienic behavior. Bees that exhibit elevated levels of hygienic behavior have been shown to be more disease and parasite resistant. The objective of this project is to clone into an expression vector and express three odorant-binding proteins that profoundly change during the nurse-to-forager transition. This will enable us to study the interaction of these odorant-binding proteins with their cognate ligands.
Bioinformatic analysis of exercise-training adaptations A major question in the field of exercise biology is how the intracellular signaling network of skeletal muscle cells senses and integrates the biochemical and biophysical stressors of exercise to coordinate fitness-promoting adaptations. I hypothesize that the time-dependent behaviors of this network primarily determine the genes and the magnitude and direction of changes to their expression in response to training. I seek to test this hypothesis by building computer models of the intracellular signaling network, simulating their response to different exercise regimens, and comparing their outputs to experimental data. To date, we have built a model of AMPK signaling that we have used to understand how sprint-interval training works to improve endurance, and a model of mTOR and protein synthesis signaling to understand how resistance training leads to muscular hypertrophy. The next step is to determine how signaling dynamics translate into altered gene expression dynamics. It is reasonable to expect that the signaling network alters the accessibility of genes to regulation by chromatin modifications and alters the activities of transcription factors that act on the promoters and enhancers of exercise-responsive genes. Many studies have characterized portions of this system; integrating these studies using a computational modeling framework would test our understanding of the entire system and unearth new questions for experimental analysis. As this work is just in its infancy, the goal of the proposed project is to apply a bioinformatics approach to systematically investigate existing data to identify potential controlling molecules and target genes in response to different types of exercise training.
Computing muscle mechanics We are developing a finite-element model of muscle to predict the performance and changes to structure that occur during muscle contractions. Previous iterations of the model have shown how the connective tissue and the regionalization of active tissue within the muscle affect the muscle shape and forces, and have shown how inclusions of intramuscular fat change the material properties of the whole tissue resulting in a loss of contractile force. We are currently building a fully dynamic model to test ideas about a muscle’s size and shape on its contractile properties. This is an ongoing project that involves three graduate students, Dr. James Wakeling (Department of Biomedical Physiology and Kinesiology) and Dr. Nilima Nigam (Department of Mathematics). The model is implemented using the Deal.ii Finite Element software library, and is coded in C++. The project will involve a number of aspects of coding: (1) optimizing the existing code, (2) parallelizing the code to run on multiple cores, and (3) developing and testing a graphical user interface for initial data input and subsequent post-processing of results. The project will involve working within the current finite element modeling team, learning aspects of mathematical computing and software development in C++.  
CRISPR-based analysis of leaf vein formation in rice This project aims to address an aspect of a world-wide effort to generate rice plants with higher photosynthetic yield. It is estimated that an additional 70% of cereal production is needed by 2050 to feed a growing world population. Rice plants use a basic photosynthesis mechanism which occassionally incorporate O2 instead of CO2 (photorespiration) reducing photosynthetic especially at high temperatures. Some plant species, like sugarcane and maize,  concentrate CO2 and photosynthesis in bundle-sheath cells around leaf veins, thereby avoiding photorespiration also at high temperatures. These species have higher number of leaf veins to increase  amount of photosynthesis. We are  working towards identifying genes that regulate the frequency of leaf veins and bundle sheath cell differentiation in rice.Students will generate CRISPR constructs, and use Agrobacterium-based transformation of rice to generate loss-of-function mutants in targeted genes. In addition, Sequence and Ligase Independendent Cloning (SLIC) will be used to generate cDNA overexpression and promoter marker gene fusion constructs. Together, these three approaches (loss of function mutants, gain of function mutants and promoter marker gene fusions) will allow identification of gene functions and their role in leaf vein development. These techniques, when performed according to the procedures established in the lab, are not as difficult as they sound, and will provide a learning experience that can be applied in multiple disciplines of biological research. 
RNA sequencing-based analysis of economical traits in tree species.Plants, including trees, respond to stress factors such as fungal pathogens, herbivores and drought by activating genes and their corresponding proteins to mount defenses. Therefore, identification of the genes whose expression differs in trees that are sensitive and trees that are resistant to the stressors provide an entry point to gene-based selection in breeding. Differences in gene expression can be identified by the use of large-scale sequencing of purified mRNA molecules. This can be done by converting the RNA into DNA, and sequencing the molecules using next-generation DNA sequencing. Subsequent comparison of the DNA sequences reveal what genes are expressed and how their levels of expression differ in trees that differ in levels of resistance to the stressor.  
Development of Vapochromic Sensors using Coordination Polymer Materials for Detecting Toxic Gases (1)This specific research project focuses on (1) designing new vapochromic materials based on gold(I) and platinum(II) cyanide coordination polymers and (2) assessing the vapoluminescent response of our patented Zn/Au-based ammonia sensor material with respect to preparation and deposition method to different concentrations of ammonia gas.Specifically, materials with a range of transition and main-group metals and gold/platinum cyanide salts will be synthesized, characterized by a range of standard analytical, spectroscopic and physical techniques and if possible, their structures determined.  Once a viable material has been successfully prepared, its ability to sense selected target gases via either colour or luminescence change will be examined.   Specific targets include hydrogen sulfide and other alkyl sulfides/thiols, chlorine, amines and ammonia.Simultaneously, the student will work with a senior graduate student to assess the response of our already-published Zn[Au(CN)2]2 and related materials to differing concentrations of ammonia vapour; we have already determined that this material is extremely sensitive to ammonia, but the student will test the material in a series of scenarios to have a better understanding of its detailed response function. The response as a function of preparation method (e.g. as a powder, thin film, single crystal) will also be examined, in order to determine the best methodology to incorporate the material into a commercial sensor device.
The development of perceptual face and object expertise in children There is a longstanding debate about how children develop expertise in face processing - is a specialized mechanism involved or are faces processed much like other objects of interest? To answer this question we will look at how perceptual expertise for face and object processing develops over time as children fine-tune their experience with objects and faces between the ages of 7 and 13 years. We will examine in what way, children’s experience with a specific object of interest (e.g., trains) contributes to the development of perceptual expertise for those objects in children with and without autism. There is mounting evidence that expertise with objects can interfere with face processing. However, we do not know whether this reflects an expertise-specific bottleneck or is due to objects of expertise capturing attention and taxing resources. •Determine if, and in what way, experience contributes to the development of object expertise. •Determine if, and in what way, perceptual expertise for objects of special interest from an early age, competes or interferes with the development of face processing ability. •Determine if processing style changes (from feature-based to holistic-relational or vice versa) with increased experience with objects across ages as well as over time.•Provide evidence that will distinguish between the expertise and the domain-specificity hypotheses for face processing. •Determine the role of selective attention and eye-movement patterns for objects of special interest and faces.
Developmental genetics and cancer In our lab we have been studying the “Hipk” protein and its regulation of organ growth. Hipk proteins are found in many species including humans. Our work started in fruit flies, which provide a powerful and rapid way to genetically manipulate development and cellular growth. We generated a novel cancer model in flies that is due to having too much Hipk protein. This causes fly organs and limbs to overgrow massively. In addition, cells bud off from these organs and move to new locations within the body, dramatically mimicking what occurs during metastasis in humans. We are currently trying to understand how Hipk hijacks the normal cellular control mechanisms to cause cells to become rogue and initiate tumors and metastasis.Drosophila has been used extensively to reveal molecular functions of human cancer-related genes. Vertebrates possess four Hipk paralogs, while Drosophila has only one, dHipk, which we have studied extensively. We use genetic approaches that allow us to manipulate the dose of Hipk so that we can look at the effect on cells of having either too much or too little Hipk.One important way to learn about how a protein acts within a cell is to identify other proteins that control its activity. In a previous genetic study in our lab, we were able to identify a number of putative regulators of Hipk activity.  We want to determine whether they act directly on Hipk and phosphorylate it to regulate its function.  Further we would like to determine if these factors affect Hipk protein subcellular localization or stability.  Our combined approach of genetic analysis and cell culture and biochemistry allows us to ask questions from multiple perspectives.
Optical potentials for ultra-cold gas dynamics This project will create novel potentials in which to study the dynamics of ultra-cold atoms. Complicated optical patterns will be created by manipulating laser light with spatial light modulators. The electromagnetic field of the laser can alter the energy and polarization in atoms. These perturbations affect interactions between atoms, through electromagnetic forces and quantum mechanical exchange symmetries. By tuning the frequency, intensity, polarization, and, most importantly, spatial distribution of laser light, a host of interesting new dynamical behaviors can be observed in ultra-cold gases, including spin waves, magnetic instabilities, and long-range ordering.Both computational and experimental techniques will be used for this project. The first stage of the project is to simulate the dynamics driven by the induced interatomic forces. Following computations, the next phase of the project is to install the lasers and optical elements required for these experiments and to begin testing the simulations.
Control theory and physics: experiments at the interface between two fieldsMy projects are for someone with an introduction to control theory who wants to learn more, in a broader and deeper way than in many engineering treatments.  The project will be original research – publishable if it works out well enough – that touches on the interplay between physics and control.In my lab, we have explored several projects that combine feedback / control theory with more fundamental physics.  Although most of my group is from physics, I am particularly eager to host students with an engineering or computer-science background, and the MITACS program is a great way to make such interdisciplinary projects work.Some of our previous work has explored subtleties in the measurement of transfer functions for thermal systems, the interpretation of the Bode Waterbed Theorem, the role of causality in feedback systems.  I have more such projects!  These include new approaches to “robust control” – how to deal with uncertainties in the system dynamics and make control laws work for a range of possible systems.  Others touch on “reservoir computing,” a form of neural network that can “learn” a system’s dynamics and then control it.  The dream here is to find a “universal controller.”  You would simply give it the desired goal, let it learn the dynamics, and off it goes!  Depending on the student interest, one or more of these areas will be topics for projects.  Or, in a continuing project, we study the role of causality in control applications by asking how much the performance of a controller can be improved by knowledge of future perturbations (given by a feedforward network).  We then relate these to traditional physical laws dependent on causality (Kramers-Kronig relation, Fluctuation-dissipation relation) and ask how these laws change.  The goal is to “engineer” information flow to improve the control of systems.  
Using Lasers and Micromachined devices to see through Tissue (1)Are you interested in biomedical, micromachining, or optics/lasers and looking for a Mitacs project that will give you practical experience in research? Then consider a project with which combines a micromachined device with an optical system and a CMOS camera to build a system that can see through tissue (eg. skin). Light can penetrate quite deeply into tissue but much of it becomes heavily scattered. To illustrate this effect place a flash light behind your hands in the dark and see the resulting red glow which penetrates, but the very poor definition of the bones within the hand. The key to successful optical imaging is the separation of the slightly scattered light, which carries information about the structure of the tissue through which it passes, from the scattered component that is billions of times greater. We have built some micromachined optical devices that are already seeing though the equivalent of 10 mm of tissue.  Where would this be used?  Since light does not damage tissue like X-rays do it can be used to replace X-ray screening in such areas as mammograms, brain scans etc. Our target is to test the micromachined/optical systems we have built on simulated tissue and see if we can reach the needed sensitivity for such applications (do not worry – we do not use real tissue). Previous summer students have helped measure the test structures in scattering media and analysis of the results.  These students were part of published conference papers. This summer project will extend this to observation of more complex investigation of imaging through scattering materials at different wavelengths and object structures, plus help build improved experimental setups.  Want to learn more about seeing through tissue – go to http://www2.ensc.sfu.ca/~glennc/mitacs17_lasers.html
Improving Digital Camera Sensors by detecting defects (1) Are you interested in digital photography or imaging sensors? We are exploring ways of improving the digital imaging sensors used in cameras. Our group is focused on improving digital camera performance and lifetime. Digital imagers unfortunately, like any other microelectronic devices, develop defects over time. Unlike other microchips, most in-field defects in digital imagers begin appearing soon after fabrication, are permanent, and their number increases continuously over the lifetime of the sensor. These faulty pixels degrade the quality of the image generated by the sensor. Although the impact of defects can be overcome by factory recalibration, this is often expensive and even infeasible for imagers used in many applications (eg remote locations). We have been investigating imager in-field defect development for several years now and have identified the characteristics and rate of faulty pixel development.  Most importantly our work shows as pixel sizes shrink by a factor of 2 defect rates increase by a factor of 8, so that rates are projected to become very high as pixel sizes approach 1 um.  We are working on 3 areas: the identification of defects as cameras age, measuring how defect rates increase as pixel size shrinks and investigating the likely source of defects (most likely cosmic rays). As pixel sizes shrink and the imaging sensors area become larger both in pixel count and size, the possibility of pixel defects increases over the lifetime of the sensor.  Students will be gathering data among a range of pixel sizes and with analysis measuring the defect rate changes with pixel sizes. Previous students have also been part of published conference papers on these results and part of it has resulted in a patent application.  Want to learn more about defects in cameras – go to http://www2.ensc.sfu.ca/~glennc/mitacs17_camera.html
Stochastic collocation methods for uncertainty quantification of physical models  (1)One approach to solving UQ problems involves expanding the unknown solution using a multivariate polynomial basis.  One then seeks to recover the coefficients of this expansion efficiently from the sampled data.  In recent years, there has been a growing interest in using convex optimization techniques to do this.  Such techniques are known to be generically useful for problems in data science where the data is high-dimensional, but the underlying structure is low-dimensional.  Smooth, high-dimensional functions tend to be described accurately by low-degree polynomials, making this problem an ideal fit for such techniques.These techniques however are in their nascence.  The purpose of this project is to improve these techniques by enhancing their accuracy, efficiency and robustness.  The specific objectives of this project are as follows:1. Nonconvex optimization.  While convex optimization techniques have been preferred up until now due to their easier numerical implementation, nonconvex techniques may lead to better accuracy.  This project will explore such techniques, aiming to increase accuracy without substantially increasing computational costs.2. Optimal sampling.  Unlike some problems in data science, in many applications of UQ the sampling is sequential.  This opens the door for learning the optimal sampling nodes from the existing data so as to increase accuracy at little additional cost.  No approaches currently exist to do this in a numerically robust and efficient way.  Using tools from the related field of sparse learning, this project will develop new techniques for this task.3. Learning optimal variables.  It is known that many high-dimensional functions are ridge functions – that is, they depend on a small, but unknown number of non-canonical variables.  The final part of the project will explore the use of nonconvex dictionary learning techniques to identify such variables.  Doing so will both enhance accuracy of the approximation, and reduce the computational complexity.
Development of microfluidic droplet generating unit for single cell analysis (1)This research project is a new project between engineers, biologists, immunologists, and industry. The main goal of the project is to develop instrumentation that traps individual biological cells in water droplets in order to perform single cell analysis and subsequent manipulation and additional tests of droplets containing cells of interest. For more details please see our lab website (http://mil.ensc.sfu.ca/) and click on the link for MITACS2018.
Microfluidic sensors for microfluidic health diagnostics and water quality monitoring unit (1)In many fields of importance to worldwide health and well-being, such as environmental monitoring, medical diagnostics, food safety, forensics, and basic biological research, the ability to perform biomolecular detection is of paramount importance. There is a growing need for fast, accurate, and inexpensive instruments for sample manipulation with high-throughput for detection of agents from many samples, and/or multiple agents in a single sample. Currently, such large-scale analysis is performed using slow, conventional lab techniques or large table-top systems. In response to these challenges, we are developing a reconfigurable microfluidic device for on-site analysis of multiplexed samples for use in detection of biomedical and environmental pathogens. This new approach to the high-throughput portability problem is accomplished by merging electronically controlled functional materials for microfluidics with state-of-the-art field programmable technology. Central to this analysis unit is its sensor library, which is comprised of a variety of sensors primarily developed on a printed circuit board (PCB) format for inexpensive fabrication and disposability. This research project requires a student to advance development of the next generation of biomolecular sensors that can interface with the reconfigurable microfluidic array being developed by other project group members. This research will expand the number of biomolecules that our current sensors can detect, improve their sensitivity, and develop protocols for use of the sensors in the reconfigurable microfluidic unit. For more details please see our lab website (http://mil.ensc.sfu.ca/) and click on the link for MITACS2018. 
FPGA  actuator control and sensor read-out for microfluidic analysis unit (1)In many fields of importance to worldwide health and well-being, such as environmental monitoring, medical diagnostics, food safety, forensics, and basic biological research, the ability to perform biomolecular detection is of paramount importance. There is a growing need for fast, accurate, and inexpensive instruments for sample manipulation with high-throughput for detection of agents from many samples, and/or multiple agents in a single sample. Currently, such large-scale analysis is performed using slow, conventional lab techniques or large table-top systems. In response to these challenges, we are developing a reconfigurable microfluidic device for on-site analysis of multiplexed samples for use in detection of biomedical and environmental pathogens. This new approach to the high-throughput portability problem is accomplished by merging electronically controlled functional materials for microfluidics with state-of-the-art field programmable technology. In order for the analysis unit to function, field programmable gate array (FPGA) control is required for the actuators in the array of microfluidic components that control fluid flow in the unit. In addition, FPGA read-out from arrays of multiple sensors is also required, e.g., read-out from DNA sensors, in order to determine how the machine routes samples for the next set of tests. This research project requires a student to advance development of our second generation of FPGA control for the actuator array and sensor array being developed by other project group members.   For more details please see our lab website (http://mil.ensc.sfu.ca/) and click on the link for MITACS2018. 
MEMS and flexible electronics for noise cancellation The project is part of a large project involving several SFU professors and local companies seeking to develop flexible portable acoustics instrumentation. We are seeking to use arrays of MEMS microphones and/or flexible nanomaterial-based speakers for active noise cancellation and immersive acoustics experiences. For more details please see our lab website (http://mil.ensc.sfu.ca/) and click on the link for MITACS2018. 
Identifying and characterizing select antimicrobial resistance genes from metagenomics datasetsThe identification and tracking of antimicrobial resistance (AMR) is of wide interest in environmental, agricultural and biomedical microbiology research and is a priority research area in many countries. Public health microbial surveillance is now being transformed by genomics and metagenomics (sequencing all the DNA in a sample), as infectious disease outbreaks are being investigated now with such technologies more rapidly. Through genomic sequencing of outbreaks, AMR profiles may be computationally deduced rapidly and then investigated more thoroughly. However, while there are tools that exist to predict AMR from whole bacterial genomes, there is currently no computational tool yet developed to predict AMR at a clinically useful level from metagenomic datasets (i.e. sequencing all DNA in a sample to characterize a microbial community). The student would be working with others on our team-based “AMR-time” project associated with a Genome Canada bioinformatics grant, to aid development of a metagenomics-compatible AMR predictor. More specifically, the research will involve characterizing a defined set they will be given of poorly predicted AMR genes, and identifying features associated with the AMR phenotype vs wildtype phenotype (i.e. mutations in the AMR genes or other changes in the genes associated with AMR). These AMR-associated features will be identified and collected by either by comparative genomics (sequence alignment) where data is available, or by literature review. The student can also further characterize the association of the particular AMR class being investigated with genomic islands – clusters of genes of probable horizontal origin. This work will aid identification of the risk of horizontal gene transfer / spread of the AMR class being examined. Through this proposed research, the student will have opportunities to interact with a national network of researchers associated in this project, from BC, Manitoba, Ontario and Nova Scotia, plus the CDC-Atlanta, providing a rich networking opportunity. 
Probing biased recognition of flu hemagglutinin by precursors of broadly neutralizing antibodies to the HA stemInfluenza virus remains a serious threat to public health. Superior vaccines would be desirable that confer immunity against a broader diversity of flu strains, especially given the pandemic-causing potential of flu. Influenza vaccines stimulate our immune system to produce antibodies that help to protect against viral infection. For reasons that are not fully clear, broadly reactive antibodies (brAbs) can be elicited in some individuals by seasonal vaccination, as evidenced by the occasional recovery of such antibodies from select individuals. Developing a vaccine formulation that purposely is able to elicit such brAbs would constitute a significant advance. Understanding how the development of such brAbs is best triggered and promoted would likely help to inform new vaccine design strategies. The brAbs that we focus on in this project target a fairly invariant area on the flu protein hemagglutinin (HA), which is functionally important and displayed abundantly on the surface of the virus. Studies show that brAbs to this region originate from just a few antibody genes, suggesting that brAbs deriving from the same gene share a particular bias in how they initial recognize HA and that they may evolve along similar genetic pathways to turn into brAbs. This project will determine if early versions of potential brAbs indeed share common features in their development towards broad recognition of flu HAs and investigate if HAs from certain flu strains are preferentially bound by early versions of such antibodies. To probe these questions thoroughly, we will use novel genetically engineered animals with capacity to produce human-like antibodies, thus providing a surrogate readout system for antibody responses in humans. We expect the results of our work to further the development of better flu vaccines with capacity to evoke antibodies that offer broader protection than those produced by current seasonal vaccines.
Synthetic bacterial analogs of mammalian oligomannose for eliciting neutralizing antibodies to the high-mannose patch on HIV EnvIn recent years there have been an increasing number of reports on broadly cross-reactive neutralizing antibodies (nAbs) with specificity for oligomannose-type glycans on the HIV envelope spike (Env). Immunization strategies that could yield such nAbs would therefore be desirable. One of the challenges faced by efforts to elicit oligomannose-specific nAbs is the host origin of the glycans, with immune tolerance mechanisms possibly limiting the frequency or development of B cells capable of producing Abs with specificity for mammalian oligomannose. This project will explore utilizing bacterially derived oligosaccharide analogs of oligomannose to overcome these challenges. We not long ago discovered a bacterial oligosaccharide that closely resembles the D1 arm of mammalian oligomannose and subsequently made synthetic analogs of it with a D3 arm-like extension. One of these analogs, in the form of a neoglycoconjugate, is bound avidly by members of the so-called PGT128 Ab family and their predicted germline predecessor. More crucially, preliminary data show that immunization of transgenic animals expressing an unarranged human Ab repertoire with this conjugate results in glycan-specific Abs with HIV tier 2 cross-neutralizing activity. We now wish to expand on these encouraging first results. Specifically, we seek to elaborate on our conjugate design and utilize transgenic animals to identify an optimal adjuvant+conjugate combination to maximize nAb responses. We also seek to dissect Ab responses at the serum and repertoire levels to compare similarities between the elicited and existing nAbs, which may inform boosting strategies. Finally, we propose to test our strategy in macaques to assess the extent to which it may work in outbred systems.In sum, this project will investigate whether glycan mimicry can serve to readily trigger the development of cross-reactive nAbs to the highly vulnerable oligomannose patch on HIV Env. If so, this work could inform strategies for targeting other glyco-epitopes on HIV-1.
Edge Detection and Segmentation in Sparse Parallel Imaging A well-known approach to edge detection involves using the acquired k-space values to construct a suitable kernel function.  When convolved with the k-space data, this acts as an approximate Dirac, thus suppressing smooth regions of the image and leaving only edges.  While this technique is well-known, it is usually only applicable to classical imaging modalities, such as single-coil, Cartesian Magnetic Resonance Imaging (MRI).  Developing efficient, robust and accurate edge detection strategies for more modern imaging modalities remains a singular challenge.  The objectives of this project are to extend these techniques to modern parallel MRI systems, and to the case of undersampled, non-Cartesian data.  Other modalities, including medical CT and Neutron Tomography will also be considered, depending on time.i) Parallel MRI is now the standard for modern MR imaging.  Mathematically, a parallel MR acquisition process with C coils can be formulated as the simultaneous acquisition of C sets of k-space data of C 'coil images'.  The first objective of this project is to extend the kernel function construction from the classical single-coil MR case to the parallel case.  This will leverage tools from Fourier analysis and approximation theory.ii) Recent progress in sparse recovery techniques have led to a push towards acquiring MR images from highly undersampled data.  This has the potential to save time in the acquisition process; one of the key factors for practitioners.  However, classical edge detection techniques require fully-sampled k-space data.  While there has been some progress on combining efficient edge detectors with sparse recovery tools, this area remains in its nascence.  The second objective of this project will be to extend the kernel-based approaches developed in part (i) to the undersampled setting, using tools from convex and nonconvex optimization and statistics.
Deep learning modules for Medical Imaging Classification The aim of this project is the development of a deep learning and machine-learning-based algorithms for segmentation of features in brain MR and retina OCT images. The features can include white matter hyperintensity regions in brain MR images or retina photoreceptors and blood vessels in retina OCT images. Comparison to segmentation performance with manually annotated ground truth datasets as well as with existing segmentation algorithms.
Genetic and Genomic Analysis of Membrane Contact Sites This student project involves genetic and genomic selections to identify suppressors of growth defects associated with mutant yeast cells lacking membrane tethers that attach the endoplasmic reticulum (ER) to the inside face of the plasma membrane (PM). The ER membrane is the site of synthesis for most membrane components within cells, and the PM is the target destination for most of that molecular cargo. Tether proteins create ER-PM membrane contact sites that provide conduits for signalling and exchange along where the two membranes are attached. By identifying new suppressor genes, the student will determine what cellular pathways depend on ER-PM contact, including those involved in phosphoinositide regulation and in metabolite exchange. Suppressors will be obtained from mutant cells transformed with a high-copy genomic plasmid library and, after plasmids are isolated and submitted for DNA sequencing, corresponding suppressor genes will be identified. In a parallel approach, whole genome sequencing will be used to identify suppressor mutations that arise spontaneously and rescue the growth defects of the membrane contact mutant. These experiments are designed to define the cellular circuitry that regulates the expansion of the cell surface, which ultimately controls overall cell growth.
Deep in the bitstream: machine learning for compressed video analyticsDue to the abundance and low cost of cameras, the amount of video generated by users, companies and governments is increasing rapidly. As of January 2017, YouTube alone receives an average of 300 hours of new video every minute! Efficient, automated analytics are needed to derive actionable intelligence from this vast amount of data. This project aims to speed up visual analytics by developing a set of analytics tools that do not require access to raw pixels. Analytics will run in compressed video, without full decoding. In order to perform computer vision tasks such as object or face detection on compressed video streams, machine learning will be utilized on compressed-domain features and codec syntax. 
Carbon cycle response to atmospheric carbon dioxide removal The scope of the project is to explore the carbon cycle response to artificial removal of carbon dioxide (CO2) from the atmosphere. Carbon dioxide removal (CDR) is increasingly discussed as a complementary approach to CO2 emission reductions, particularly in the context of scenarios seeking to limit global warming to below 2 degrees Celsius. Several CDR technologies have been proposed, such as bio-energy production with carbon capture and storage (BECCS) and direct capture of CO2 from ambient air.This project aims to answer the following research questions:- How do the carbon sinks on land and in the ocean respond to CDR?- What is the geographic distribution of the carbon cycle response to CDR?- How does the carbon cycle response to CDR differ across models?To address these questions multi-century climate model simulations conducted under the umbrella of the CDR Model Intercomparison Project (CDR-MIP) will be analyzed. The results will give insight into the response of the Earth System to artificial removal of CO2 from the atmosphere, and allow one to quantify the uncertainty regarding the effectiveness of CDR in lowering the atmospheric CO2 concentration.
Metal-based Anticancer Compounds This project involves the development of new ruthenium and copper complexes with anticancer activity. The design of these complexes involves the inclusion of medincal ligands to target cancer cells and generate highly toxic reactive oxygen species (ROS). To achieve these goals this project will initially involve the synthesis of new drug candidates using a range of different ruthenium and copper starting materials and novel ligands. The resulting complexes will be characterized by X-ray crystallography and other analytical methods and their redox activity studied electrochemically. The ability of the complexes to generate reactive oxygen species will then be probed using fluorescence.  Ultimately, we will test the anticancer activity of the new compounds against cancer cell lines, and relate the observed activity to their chemical properties.
PathOGiST: a genomic platform to analyze infectious disease outbreaksThe idea of the project is to build an open-source platform that will use genomics information to track infectious disease outbreaks, to support clinicians and public health officials. More specifically, this platform will accept raw sequencing data and process it by extracting information such as SNPs (single-nucleotide polymorphisms), CNVs (copy number variants), and MLST (multi-locus sequence types), and then integrate them into a prediction of which samples belong to the same cluster. Various parts of the platform will already be in place by the beginning of the summer, and the main challenge will be to integrate them together in a robust way for distribution as an open-source software as well as a Web-based platform. This platform will, for the first time, enable clinicians and public health officials to identify outbreaks of infectious diseases such as tuberculosis, salmonellosis, and giardiasis in real time.
Model Driven Search for Security Vulnerabilities Ensuring the security of software is an increasingly critical task. Vulnerabilities in software open the door to not only economic but also physical damage. This project is part of larger work that seeks to discover vulnerabilities in software so that that can be fixed before they are exploited.One of the most common ways to discover vulnerabilities is through automated testing. In particular, fuzz testing is an approach that generates many different inputs for a program in a partially directed and partially random fashion. It has proven to be effective and is a common approach for finding vulnerabilities. In spite of this, fuzz testing often has difficulties reaching past the surface level of a program. Complex inputs are challenging to generate successfully, and fuzz testing can spend a lot of time instead generating simple inputs. This project aims to boost the power of these testing techniques by combining random testing with automatically constructed models of the inputs that program will accept. By using richer information about the input structure, such as formal grammars, fuzz testing can more carefully explore the input space and has the opportunity to find more vulnerabilities faster.
Comparative Outcomes and Service Utilization Trends (COAST) studyThe COAST cohort is a population-based retrospective study that aims to examine the health outcomes and health service utilization of people living with HIV, including those accessing and not accessing antiretroviral therapy, with a 10% random sample of the total population of British Columbia, Canada as a comparator. COAST has two major aims: 1) to evaluate health outcomes related to antiretroviral and health care services use among HIV-positive adults; and, 2) to assess how these health outcomes differ from those observed in a random sample of the total population of British Columbia. Intern students working with COAST will assist Dr. Hogg and the COAST research group in the execution of research and research related activities, for example: attending bi-weekly meetings, preparing data for analysis purposes, conducting literature reviews, providing support with ethics applications, assisting with updated data linkage requests and using the COAST administrative database to validate administrative health data codes. 
Interaction Design for Shared Family Experiences (1) Family members are increasingly living geographically apart because of various life situations, e.g., work, retirement, divorce, military. Despite geographic separation, many family members still want to have an awareness of each other’s activities, location, and well-being simply to feel ‘close’ and ‘connected’.  This includes a strong desire to share their unique sense of place with remote family members.  For example, they want to share what their surroundings are like, where they frequent on a daily basis, and what locations mean to them (e.g., their favorite coffee shop, where they work, etc). In addition to this, family members also desire to participate in activities together to have shared experiences.The student will perform research in the area of telepresence to support shared family activities over distance. This involves studying and researching the usage of systems such as Google Glass, Looxcie, and GoPro to support video streaming between family members while they perform  activities together. The student will brainstorm a number of activities that family members can do over distance together through the use of video streaming technology (e.g., shared hiking, shared running, shared bicycling, etc).  The student will then narrow in on one type of activity and design the user experience around this activity.  This will involve prototyping a design using existing video streaming technologies.  Following this, the student will conduct a qualitative research study to understand how family members feel while participating in the activity together and how video technologies can be designed to better support the activity.  Students can focus their project around user experience research OR the design/development of a technology.  Thus, this internship supports students who are interaction designers (with limited to no programming experience) OR students who are strong programmers.
Generative Electronic Music Generative Sound and VisualsFor over two years, the Generative Electronica Research Project group (GERP) has been actively researching generative Electronic Dance Music (EDM). Specifically compositions or songs of the subgenres Breakbeat, House, Dubstep, and Drum and Bass, have been researched and analyzed for their use within new corpus-based generative music systems. So far, two generative music systems have resulted from our research: Generative Electronica Statistical Modeling Instrument (GESMI) and  Generative Electronic Dance Music Algorithmic System (GEDMAS). Though our corpus-based generative music systems are not based on an entirely new or unique concepts, our research in GERP, however, has been focused on examining new ways to transcribe, analyze, and exploit a transcription-data-rich canon of EDM for the purposes of unique metacreation and generative systems research.  Metacreation is the idea of endowing machines with creative behavior (as opposed to problem-solving intelligence). At the fundamental level, it raises the question of the formalization and modeling of creativity which is relevant to both AI and cognitive sciences. At the applied level, it aims to endow machines with creative autonomous behavior to meet a growing demand from the creative industries.  Our research is ongoing stream of collecting data, analysis and refining/advancing our prototype systems, working with other researchers internationally and also with music producers, composers and artists. Further information available here: http://philippepasquier.net/
Visual analytics for personalized medicine We conduct laboratory and field analysis of the use of visual information systems (e.g. information & scientific visualization systems) using experimental protocols and video of use of the technology in analytic tasks. This supports our design and implementation of visual information systems for personalized medicine that are tested in analytic tasks. Our data sets include genomic, microbiomic, metabolomic, epigenomic and health actvities as well as traditional medical tests. These are analyzed by health care consumers and health care professionals.  This is done with industry partner Molecular You Inc. and the SFU Digital Health Hub. The personalized health approach integrates leading-edge analytic technologies with scientific and clinical insights to help individuals optimize their health and performance based on their molecular profiles. This empowers individuals with the information to help realize their potential, navigate risk, prevent disease, and optimize treatment and monitoring progress. Participants’ molecular profiles are collected as a time-series consisting of genetic information (one time), blood proteins, metabolites found in blood/urine, and  microbes. These data are integrated with health/activity, diet and clinical measures and cross-referenced against scientific and clinical literature to determine the present state of health and vulnerability to disease. Results are provided to the participant and their physician in an interactive dashboard with a high-level overview and detailed health and disease reports highlighting actionable opportunities for performance optimization, health improvement and disease prevention.
Thinking with visual information systems  The project builds upon earlier work in Precision Information Environments conducted on two NSERC Strategic Partnership Safety and Security grants with MDA, EmerGeo and Defence Canada's PSTP. The approach comes from visual analytics (VA). VA bridges computational and cognitive science approaches to examine how people reason about complex situations and to develop interactive computer graphics to support expert data analysts. Our work will integrate theories of human cognitive architecture, individual differences (the personal equation of interaction), and coordination of joint activities, taking a cognitive engineering approach to the design of focused VA prototypes based on laboratory experiments and field studies of analysis. Scientific goals are 1) empirically-derived models of "smart seeing and projecting" that are built to support cognitive engineering of visual information systems to support human information processing, coordinating internal and external representations, 2) “personal equation of interaction” to understand individual differences, and 3) “close-coupling" user visuomotor expertise evaluation with dynamic (e.g. real-time sensor data or active computational agent) systems.Engineering goals are to extend information visualization to include visualization of cognitive processes (i.e. issue-based information systems, captured as logical structures (e.g. concept maps of predicate logic) and visualization of alternative logics associated with decision making ( e.g. modal logics for uncertainty, deontics for governance, doxastic for beliefs).
Computational design alternatives (1) The intern will be involved in designing, evaluating, and implementing interactive digital media systems related to design, especially systems that enable designers to work with multiple options in solving design problems. Our goals are to understand how designers work with multiple options; design, protoype and evaluate new systems and interface that support design options; and to develop principles and practices for such system designs. 
spinal cord injury mechanics The Neurospine Biomechanics Lab is looking for an outstanding engineering student to apply their technical skills to assist in preventing, diagnosing and treating spine and spinal cord injuries. Traditionally, spinal cord injury research is conducted on live animal models. The models scale from mice through primates with each model’s results then projected to the human injury process. From a mechanical perspective very little is known about the effect of scale in the mechanics of the injury process. Effectively scaling injury models from small to large animals and translating the results to human scale is critical for accurate interpretation of the research findings. We have recently developed surrogate and finite element models of rat, primate and human cervical spinal cords in the lab. The objective of this project is to run a series of experiments and simulations to characterize the effect of scale on the mechanics of the injury process. Following the initial series of experiments the surrogate system will be redesigned and optimized for use in studying various parameters of the spinal cord injury process. These experimental results will be used in combination with finite element models to better predict the mechanics of human spinal cord injury. Training Opportunities: This position will allow the candidate exposure to a broad range of advanced tools and technologies not accessible to most undergraduate students. Advanced software: The student will be expected to convert medical images (MRI and CT) into 3D geometry using the medical software package Mimics and construct finite element models using Abaqus.Rapid prototyping: The 3D solid will be used to rapid prototype a physical model of the spine. Complex materials: The candidate will mold a surrogate model of the spinal cord and nerve roots. Testing: The impact experiments will be conducted using new state of the art mechanical test systems.
Internet of Things in Practice Platform - Communications and ElectronicsThe Internet of Things in Practice – Communications and Electronics project is part of a technical platform (focusing on communications and electronics) for multiple Research through Design (RTD) investigations. An example of one of our RTD investigations is the Morse Things project. The Morse Things project investigates the nature of relations between people and computational things in the making of everyday life. Specifically, Morse Things explores the notion of the Internet of Things, in addition to connectivity, sensing and data, the project aims to understand the materiality, temporality and human relationships that constitute and potentially undermine the current concept of the Internet of Things. The project is comprised of a batch set of multiple networked ceramic objects in the form of cups and bowls that communicate between themselves in Morse code as the objects progress over time toward an "awareness" of their potential networked existence. The aim of the projects will be to make material and visible the non-human to non-human communication among devices. Our goal is to understand the long-term and lived with experiences these create and unexpected opportunities that are constructed through our daily lives with such artifacts. This project will focus on the hardware and communication aspects of the platform.
Internet of Things in Practice Platform - Machine Learning The Internet of Things in Practice – Machine Learning project is part of a technical platform (focusing on software engineering and machine learning) for multiple Research through Design (RTD) investigations. An example of one of our RTD investigations is the Morse Things project. The Morse Things project investigates the nature of relations between people and computational things in the making of everyday life. Specifically, Morse Things explores the notion of the Internet of Things, in addition to connectivity, sensing and data, the project aims to understand the materiality, temporality and human relationships that constitute and potentially undermine the current concept of the Internet of Things. The project is comprised of a batch set of multiple networked ceramic objects in the form of cups and bowls that communicate between themselves in Morse code as the objects progress over time toward an "awareness" of their potential networked existence. The aim of the projects will be to make material and visible the non-human to non-human communication among devices. Our goal is to understand the long-term and lived with experiences these create and unexpected opportunities that are constructed through our daily lives with such artifacts. This project will focus on the software engineering and machine learning aspects of the platform.
New User Interfaces for Augmented Reality Systems Augmented Reality (AR) hardware has matured, through products such as as the Microsoft HoloLens, Occipital's Bridge, Apple's ARKit, Meta's glasses, and others. The potential applications for AR span many areas of human work and play. Yet, interaction with AR content is still a frequent usability concern, as common user interface mechanisms, such as pinching in the air, are not efficient and are associated with usability problems, such as lack of precision and arm fatigue.This research project investigates better user interfaces for interaction with AR content. Building on decades of research on more efficient user interfaces for 3D interaction in desktop and Virtual Reality systems by myself and others, the goal is to create AR user interfaces that are as efficient as 2D user interfaces. The scope of the research covers new input devices, new interaction methods that capitalize on actions that humans can do easily and efficiently, to novel combinations of devices and interaction methods. Optionally, the research will also study the application of the new interaction devices/methods to Virtual Reality scenarios. Successful technologies may be commercialized in startups. The results are expected to significantly accelerate adoption of interactive AR systems by the public.
Improved User Interfaces for Predictive Text Input, Autocorrect and Other Occasionally Failing TechnologiesThis project investigates how people deal with occasional failures in otherwise reliable systems. A common example is the frustration with smartphone autocorrect, which can change the input of the user into almost arbitrary ways. For examples, see web pages dedicated to the most humorous auto-corrects, such as www.damnyouautocorrect.com. While turning off autocorrect is a simple solution, this also removes the benefits of automatically corrected text. On the other hand, making autocorrect "perfect" is also not feasible, if only due to the ambiguities in human languages.The research focuses on new technologies that make it easier for users to deal with occasional system failures and/or reduce the severity of the consequences of a system mis-prediction. Application areas of this project include auto-correct and predictive text input via keyboards and speech recognizers, snapping features in 2D and 3D drawing systems, as well as gesture recognition.
Designing transformative experiences using virtual reality Our overall aim is to to create and investigate prototypes of an interactive virtual reality (VR) experience, that integrates an embodied flying interface with narrative visual/audio inspired by awe-inspiring experiences such as the Overview Effect. Through extensive literature review, we are currently identifying the various factors contributing to transformative experiences that VR can help facilitate through experiential narrative and interaction design. Upon identification of these factors, our goal is to include them within a guided immersive VR experience that we are creating unique for the purpose of eliciting the Overview Effect, and to test them in case studies. To collect data that will explore how the Overview Effect phenomenon and positive emotions like awe can be elicited through immersive VR, ,we will design a set of introspective, physiological and behavioural evaluation research tools. Evocative, visually rich game experiences like 2012’s ‘Journey’, and the awe-inspiring perspective of the Earth from space inspire the design and aesthetics of the experience we are building, and we build interactive cues into this VR experience to induce the Overview Effect. See http://ispace.iat.sfu.ca/project/earthgazing/ for more infos and videos about this project. 
Simulation and testing of new blades for vertical axis wind turbines (II)It is anticipated that renewable source will account for 69-74% of global power capacity addition by 2030, with wind accounting for 30%. Current state-of-the-art wind turbines can be classified into horizontal axis wind turbine (HAWT) and vertical axis wind turbine (VAWT). HAWT are better suited for large scale energy generation. However new local micro and off-the-grid generation would use VAWT. VAWT can also be installed on top of buildings with minimal retorfit. The project will focus on design optimization of blades for VAWT. As the VAWT rotates, the orientation of the blade changes relative to the air flow. This makes design optimzation of VAWT extremly interesting. In particular, VAWTs have poor starting characteristics. Students would be contributing on cutting edge research on blade design optimziation for VAWT and develop a control algorithm for improving VAWT starting charecterstics. The project will involve CFD simulations (in collaboration with graduate students working on this project) and wind-tunnel experiments on 3D printed previously optimized blades for the VAWT. 
Deep Learning Research Tool for Emotion Recognition Deep learning for emotional recognition and classification is in the early stages of research. There are a number of emotions that are very profound, resulting in lasting positive benefits to an individual, such as increased life satisfaction, wellness, and social interconnectivity. Among these are feelings of awe and wonder. In reality, awe-inspiring events in our natural world are quite rare but when they occur, it is with a very immediate and intense manner for the individual that can be manifested as a sensation of ‘chills’ or with the elicitation of goose bumps on the skin. These are psychophysiological signs of this positive experience that are specific to emotions around awe and wonder, with other psychophysiological changes in heart rate and skin response also help differentiate between emotional states such as awe, fear, and excitement.  While researchers now understand many of the psychophysiological mechanics that correlate with powerful affective states like awe and fear, there is currently few ways to measure the magnitude of this correlation, and therefore classify the target states accurately. Although data collection and analysis methods exist for positive emotional states, considerable training and research tools are needed to interpret physiological and qualitative data. To solve this problem, we propose a deep learning data fusion system to collect and classify multimodal signals into target outputs of affect for relevant data acquisition in a variety of settings. This includes development of a corpus of data to train and test the system; refinement of the parameters in the system for accurate event detection of affect and emotional states; and design of a wearable interface for data collection with real-time analysis. 
Feeling connected: building transformative experiences in immersive virtual reality (VR)The overall aim of this project is to explore how to design for virtual environment: interaction and visuals can elicit a feeling of connectedness to a virtual environment. To do so, we are working on identifying factors that contribute to this feeling, and within this project, all of the identified factors will be tested and researched further through iterative designs of virtual environments (VEs). The prototyping process will include working with biofeedback (such as breathing), machine learning, and exploration of narratives and set designs of a few famous movies that will be translated in VE. The prototypes will be evaluated with the participants, with the emphasis on user experience research and evaluation throughout the whole process. As a part of UX research, methods and instruments for UX research will be tested, iterated, and implemented in the final prototypes, with the particular efforts that will be made to understand and evaluate affective dimension of the created experiences. In our current practice at the iSpace lab, we exhibit some of the research projects as artworks which will be the case with this project as well. For that reason, great attention will be on aesthetics and visual qualities of the prototypes. We will research some of the famous movies’ set designs and not only recreate them in the VEs but add interactional components. As the last step, we will evaluate the UX of the artwork in the setting outside the lab (such as in the gallery setting).



 Designing the “Things” of the Internet of Things: Connected Media Devices for the Home – Communications and Electronics Designing the “Things” of the Internet of Things is a Research through Design (RTD) investigation in which we are designing and implementing radically new, novel, and robust exemplars of connected devices for the home. We now live in a world where digital technologies have made it easy for people to create vast archives of digital data that capture their life experiences. For example, social media services now receive 21,000 photo uploads per second and Online music services (e.g., Spotify) stream over 1 trillion songs per year. These shifts create new opportunities to design radically new kinds of connected devices that enable people to engage with their growing digital archives and support rich everyday experiences like reflection and social connection. An example of one of our RtD investigations is the Photobox project. The Photobox is a networked device embodied in the form of an oak chest that occasionally prints physical photos selected from it’s owner’s online Flickr photo collection inside of the chest. See more here: http://willodom.com/portfolio/portfolio/field-study-of-photobox/This MITACS project aims to explore the materiality, temporality, connectivity, interactivity, and human relationships that constitute a new vision of the Internet of Things. Our goal is to create fully functional exemplars of IoT devices that ‘fit’ in the home among the people, places, and other things that inhabit it on technical, functional, and aesthetic levels. The project is comprised of designing and implementing a set of different connected devices for the home that each offer new and novel ways of engaging with digital content (e.g., music, video, photos, etc.). We will also explore how networked connectivity between these devices can open up a rich new interaction space (e.g., how music surfaced from one’s past can connect with other related forms of digital media like video and photos). 
 Designing the “Things” of the Internet of Things: Connected Media Devices for the Home – Machine Learning and Information RetrievalDesigning the “Things” of the Internet of Things is a Research through Design (RTD) investigation in which we are designing and implementing radically new, novel, and robust exemplars of connected devices for the home. We now live in a world where digital technologies have made it easy for people to create vast archives of digital data that capture their life experiences. For example, social media services now receive 21,000 photo uploads per second and Online music services (e.g., Spotify) stream over 1 trillion songs per year. These shifts create new opportunities to design radically new kinds of connected devices that enable people to engage with their growing digital archives and support rich everyday experiences like reflection and social connection. An example of one of our RtD investigations is the Photobox project. The Photobox is a networked device embodied in the form of an oak chest that occasionally prints physical photos selected from it’s owner’s online Flickr photo collection inside of the chest. See more here: http://willodom.com/portfolio/portfolio/field-study-of-photobox/This MITACS project aims to explore the materiality, temporality, connectivity, interactivity, and human relationships that constitute a new vision of the Internet of Things. Our goal is to create fully functional exemplars of IoT devices that ‘fit’ in the home among the people, places, and other things that inhabit it on technical, functional, and aesthetic levels. The project is comprised of designing and implementing a set of different connected devices for the home that each offer new and novel ways of engaging with digital content (e.g., music, video, photos, etc.). We will also explore how networked connectivity between these devices can open up a rich new interaction space (e.g., how music surfaced from one’s past can connect with other related forms of digital media like video and photos). 
Designing Digital Fabrication for Everyday Life Designing Digital Fabrication for Everyday Life is a Research through Design investigation in which we are creating new interactive applications that will enable everyday users to better use digital fabrication (i.e., subtractive and additive) to create customized pieces of furniture and other domestic objects. Over half of the world’s population lives in urban areas and many cities, such as Vancouver, Hong Kong, Delhi, Berlin, New York, are facing major challenges in terms of affordable housing.  People are increasingly living in smaller and smaller dwellings. However, everyday items, like furniture, are not designed for very small living spaces. For example, imagine a corner and windowsill that awkwardly come together making a hard area to use in a small studio apartment. Yet, the making of home life through customizing, curating, and organizing domestic things play important roles in supporting people’s practices of self-exploration and expression. Digital fabrication tools offer new possibilities to enable people to creatively design their own furniture and objects that are ultra-customized to fit their space-constrained living situations in ways that functional, robust, aesthetic, and personal. Yet, the software applications driving digital fabrication tools today are often designed to require high degrees of technical expertise. This MITACS project explores how digital fabrication can be designed to better support everyday users in creatively fabricating furniture and objects to fit their living situations. Our goal is to create digital applications that generate design patterns, shapes, and, ultimately, easy to assemble forms based on constraints and preferences input by end-users. We will apply these applications in form study experiments and in participatory design sessions with actual end-users. This project will envision novel ways that digital fabrication can be designed to support people’s everyday creative actions and desires in their homes of varying sizes over time and around the world. 
Design, Data, and Creativity: Transforming Data to Actionable Creative Design InsightsDesign is one of the most complex human activity that shapes our environment. Data come to design through two main channels: external to design and produced as part of the design. The advent of computational tools, connectivity, integration of technology with everyday life compounded by the conventional sources creates a large amount of data that if and when viewed as actionable information for informing design, we may have a better chance to create more sustainable and livable world. Also, designers continuously produce data as part of their design moves or generated through collaboration. This type of data is quite abstract --i.e. not necessarily reflects the situation of the reality, but a prediction of what the reality if a design decision is made. In this project, we are seeking tools and methods that can tackle a large amount of data from these channels that can support creative decision-making in a design process.One major bottleneck in making design decisions when presented with large and diverse datasets is to identify which data is relevant, which data may provide more useful information and possible which data can help generating plausible alternative solutions that can be further explored. Obviously, designers will face a choice overload (and hence cognitive overload) problem if the data is not presented effectively and the designers are not given proper tools to explore data to 'make sense' of it. Therefore, addressing the use of large and diverse datasets in design is a complex and highly important opportunity for supporting creativity. This requires a multi-disciplinary approach that covers design, cognition, computation and data sciences. The challenge we, as researchers, face today to develop a symbiosis between these disciplinary practices to come up with useful solutions. We aims to achieve developing system protypes while developing a methadological approach for building such systems. 
Researchifying Games and Gamifying Research using Immersive Virtual RealityWhile many games and immersive VR experiences can be intrinsically rewarding and sometimes even induce states of flow, typical experiments tend to be rather boring and not intrinsically rewarding, such that participants need extrinsic incentives like money or course credit for participating. The overall goal of this project is to design and iteratively improve a gamified experimental paradigm that synergistically combines the advantages of lab-based experimental research with benefits from gamification, user experience design, and immersive VR. Multimodal, naturalistic and immersive VR plays a key role here in that it provides the unique opportunity to study human perception, cognition, behaviour, and neurophysiology in reproducible, clearly defined and controllable experimental conditions that allow for fairly natural interaction and immediate feedback from the environment. We are currently developing such gamified research / researchified gaming paradigms that allow us to simultaneously assess multiple relevant measures including different aspects of usability, user experience, perceived cognitive load, self-motion perception, and motion sickness, but also task-relevant behaviours such as spatial orientation, navigation, task-relevant response times and errors, as well as neurophysiological and physiological measures such as EEG, breathing, and heart rate and affective responses. 
Understanding Cognitive Overload in Generative Design: Extending Epistemic Action AnalysisThis research is aimed to observe decision-making in selection processes when a large set of (design) choices is computationally generated and presented to a decision maker. While computing systems intends to aid human problem solving and decision making, they may also cause side effects. For example, rather aiding in human creativity, computer-generated designs can be more cumbersome to manage, creating cognitive overload or choice overload. We contend that this overload, in turn, can create selection problems and complications in the decision-making process. Cognitive overload is defined as the result of excessive demands made on the cognitive processes, especially that of memory. In this project, we will build on our previous research on the role of the epistemic actions that designers perform to alleviate the cognitive overload occurred when generating and exploring a large number of design alternatives considering a large set of (design) choices. An epistemic action is an observable action with the primary goal is to improve cognition by reducing the memory, the number of steps, or the probability of error in mental computation. The project will involve three parts: 1. studying the existing data compiled from an experimental study that my research group completed, 2. Developing and applying a detailed data analysis method that will look at the data using correspondence analysis, indexing, clustering, and performing basic statistical operations, and 3. Suggesting interface solutions (sketches and prototypes) that can support the observed epistemic actions to address the cognitive overload problem in generative design.
Validation of flow solution in a landfill gas network In collaboration with a local engineering company responsible forconstruction of landfills I have developed an algorithm for the solution offlow in a network of pipes collecting landfill gas. This solution relies onclassic assumptions from theoretical fluid dynamics and thermodynamics,such as continuum equations without turbulence description and ideal gasbehaviour. I am working to establish a collaboration with the operators ofa large public landfill, who will share measurements of pressure,temperature and gas composition from their system. This project's objectiveis to utilise the data to determine the accuracy of the theoretical modeland work on possible adjustments to improve it.To date the solution algorithm was tested on input of physical parameterswithin the range of a small landfill. It is likely that new geometry of thelarge landfill will present difficulties and that the measurements will notalways be reliable. An integral part of the project will be to(a) read in large amounts of data(b) set up a mechanism to filter undesired measurements(c) make the existing algorithm more flexible in its numerical parametersin order to accommodate the new input ranges.The expected outcomes are(a) a more robust algorithm(b) estimates of error between the current theoretical model and realisticmeasurements(c) estimates of sensitivity of the solution to various physicalparameters(d) recommendations on the best way to adjust the theoretical parameters tominimise inaccuracy.This is a good training opportunity for students, who envision a career in engineering research and development.
Gas flow in a landfill cavity with imbedded perforated pipes Imbedding a perforated pipe within the landfill cavity is one mechanism ofgas extraction. Vacuum is imposed at the pipe outlet, the other end beingblocked. Gas produced in the cavity moves through the heterogeneous porousmedium of the waste matrix, enters the pipe through the perforations andflows towards the outlet. Although the principles and geometry appearrelatively simple, the heterogeneity of the permeability properties makethis a very complicated problem.In collaboration with a local engineering company responsible forconstruction of landfills I have constructed theoretical flow solutions forsimplified sub-cases. It is desired to obtain numerical solutions with morecomplicated parameters, intractable analytically. Because the geometry andequations are amenable to a closed form description, it is intended to usethe FlexPDE solver. FlexPDE is a finite element computational software witha scripting language of its own. This language is descriptive in nature,i.e. uses agreed upon conventions to describe the problem (as opposed tocomputing languages like C or Octave/Matlab that require coding of theactual calculations to be performed). FlexPDE is a powerful solution toolfor partial differential equations, but requires only minimal understandingof finite elements methods.The expected outcomes are(a) FlexPDE scripts to solve cases, for which analytical solutions areavailable(b) FlexPDE scripts to solve cases with more complicated permeabilityproperties(c) FlexPDE scripts to solve cases with localised gas sources(d) comparison of solutions for different parameters.This is a good training opportunity for students, who envision acareer in engineering research and development.
River flow solution subject to dam operation with realistic riverbed dataFish living in rivers, where dams have been built, experience waterrecessions when the dam discharge is limited or stopped. Proper modellingof the flow is essential for estimates of the areas most affected by thedam operation and subsequent impact on fish population. I am interested inconstructing and solving water flow equations with the topography of a realriver and realistic dam discharge scenarios. This is a part of a largermodelling effort addressing the dynamics of the river, fish spawninggrounds, survival of eggs and young, and adult population numbers.The geographic area of interest is the vicinity of the confluence of tworivers, Columbia and Kootenay, in Southern British Columbia. Both have damslocated slightly upstream of the confluence, functioning independently.Golder Associates Ltd. are an international consulting company with local  offices and profound knowledge on Columbia and Kootenay Rivers' spawninggrounds. This project will use their data and understanding of the ecosystemin order to devise a viable algorithm that will determine the expected recession given the discharge scenario. The expected outcomes are(a) workable numerical scheme solving flow for the specific topography ofthe two riverbeds near the confluence(b) optimisation of computation time and memory(c) testing of parameter ranges and calibration against available fielddata(d) iterative second tier scheme that determines how the impact of flowreduction in one river can be minimised by adjustments in the second dam.This is a good training opportunity for students, who envision a careerin inter-disciplinary scientific research or consultance.
Modelling fish egg hatching subject to dam operation Fish living in rivers, where dams have been built, experience waterrecessions when the dam discharge is limited or stopped. The first areas tobe affected are shallow depths with weak current. Fish spawning groundsare situated at exactly such spots. As a result if fish cannot reach thespawning grounds due to recession, eggs are not deposited in the mostfavourable location for survival. If the recession happens afterdeposition, eggs are exposed and often die. If the eggs have hatched beforethe recession occurs, disorientated young are stranded in interstitialpools and also die. Proper modelling of the deposition and hatch processwill be helpful in adjusting the dam operations to minimise the impact onthe fish reproduction and stop population decline. This is a part of alarger modelling effort. Understanding the dynamics of the river and itsinhabitants will allow to operate the dams with minimal harm to the river'secosystem.The geographic area of interest is the vicinity of the confluence of tworivers, Columbia and Kootenay, in Southern British Columbia. Both have damslocated slightly upstream of the confluence, functioning independently.Golder Associates Ltd. are an international consulting company with localoffices and profound knowledge on Columbia and Kootenay Rivers' spawninggrounds. This project is in cooperation with their personnel.The expected outcomes are(a) workable numerical scheme predicting the hatching time based on thewater temperature and flow, including periods of recession and exposure toair(b) optimisation of computation time and memory(c) testing of parameter ranges and calibration against available fielddata(d) connection to the solution of river flow given a dam operation scenario(see the additional comments section).This is a good training opportunity for students, who envision a career in inter-disciplinary scientific research.
Continuous variation of kinetic exponents in Gierer-Meinhardt reaction--diffusion modelThe original chemical model was posed for integer kinetic exponents. From amathematical point of view the problem is valid for continuously varyingexponents. Historically works exploring this system did not testnon-integer kinetic exponents, because their focus was elsewhere andusually validation results needed to compare to former solutions, which hadalways been only for integers. The idea here is to test as wide as possible a range of continuous kinetic exponents.In the past numerical solutions for integer exponents showed signs of poorperformance when greater numbers were chosen. An integral part of theproject is to explore modifications to existent code to accommodate wider  ranges of input. There also are cases when a solution is impossible not dueto a computational limitation, but owing to a signigicant change in thesystem structure when a parameter crosses a certain threshold. This type ofbehaviour is known as a bifurcation. A second part of the project is tounderstand where and why these bifurcations happen, and map the parameterspace accordingly.This project is suitable for an inquisitive, critical and completenessseeking mind. The work combines analytical abstract thinking and numericalimplementation.The expected outcomes are(a) maximal extent of exponents, for which the existent code can solve accurately(b) identification of the exact mode of failure and adjustment of theexistent code to accommodate computations for wider ranges of parameters(c) mapping of bifurcations(d) possibly analytical prediction of bifurcation locations and numericalverification.This is a good training opportunity for students, who envision a career in inter-disciplinary, computationally intensive research.
Accurate numerical solution for Gierer-Meinhardt reaction--diffusion model with Levy flightsThe original chemical model was posed as a system of two partialdifferential equations. These represent regular Fickian diffusion. Someyears ago I generalised the system to allow for several abnormal types ofdiffusion. One of these is known as Levy flights. Invented by Paul Levy,instead of the Laplacian operator in the diffusion equation, Levy flightsrequire a singular integral for their description and represent extremelyfast dispersion.The normal spike has a closed form solution. The Levy flights spike has asolution for one particular set of parameters. For all other choices it  must be found numerically. I have devised a numerical scheme capable ofobtaining the solution, but its accuracy is quite limited. Theselimitations might stem from several sources. As long as these numericalchallenges remain unresolved, it is impossible to explore the patternsfurther without risking artificial phenomena. I am looking for a studentwith interests in numerical simulation of dynamical systems to look intothe possible reasons for inaccuracy, improve the code and obtain workablespike solution.This project is suitable for a tenacious researcher in the making,who enjoys numerical simulations.The expected outcomes are(a) estimates of inaccuracy of the existent numerical algorithm(b) insight into the possible sources of this inaccuracy and identificationof the most significant source(c) identification of possible remedies for each source of inaccuracy(d) code with improved accuracy(e) some study of the pattern behaviour, where good accuracy was achieved.This is a good training opportunity for students, who envision themselvescreating numerical simulations in inter-disciplinary environment.
Examining and Assessing Decision-Making Institutions from a Law and Dementia Perspective: Guardianship Tribunals and the Court of ProtectionThe question underlying this research is whether a specialist legal structure such as the Court of Protection in the UK or the Australian guardianship tribunal model can provide a more appropriate and adequate response to the legal needs of persons experiencing dementia than the current approach in Canada (ie the implementation of substitute/supported decision making statutes and related dispute resolution by generalist courts). That question will be answered through a comparative examination of the Court of Protection/Australia’s guardianship tribunals using the methodology of institutional ethnography and including the following elements:• The rules that govern how the court/tribunal works (ie. procedural rules, which are set out in public documents);• The economic/funding context in which the institution operates (information collected through publicly available documents and interviews);• The legislation and other laws implemented by the institution (ie. the jurisdiction of that institution);• The actors within that institution: who are they? what professional cultures and professional rules (ie. rules of professional organizations) pertain to these actors? how are these actors selected? how do institutional actors understand their roles within the institution, and the institution itself? (open-ended interviews and questionnaires will be directed to these questions).Outcome: publication in a peer reviewed law journal and development/delivery of a conference presentation. 
Clean Air Research Project The purpose of this research is to provide a means to educate students and members of the community about air quality. This research proposal stems from the TRU/SD73 K-16 Innovation Network and Kamloops Air Quality Roundtable, which I participate in. From my experience within these organizations, I have seen strong interest from key stakeholders in providing our community with knowledge mobilization about air quality. Recently, Dr. Michael Mehta presented the Purple Air Network at the Roundtable and at a public forum at TRU. My proposal builds on his research, promoting citizen science in measuring air quality. Currently, 15 Wi-Fi devices are distributed across Kamloops collecting real time PM 2.5 readings of particulate matter (PM 2.5 microns is one of the most important measures of air quality) (https://map.purpleair.org/sensorlist). I propose placing a device at The Big Little Science Centre with a live-feed to a website, to be created and actively monitored by an undergraduate research assistant (URA). In addition, the URA will design an interactive display for visitors to the Centre. This will add an educational component to the existing Purple Air Network and further knowledge mobilization about air quality in Kamloops. Thus, the community will be actively engaged in collecting and analyzing data in a comparative longitudinal study across our region. We will create and share data graphically and via the Internet. This data can be shared widely and uploaded to existing websites such as the one managed by the Kamloops Air Quality Roundtable (http://www.fraserbasin.bc.ca/Kamloops_Air_Quality_Roundtable.html). Moreover, the results of this study will be added to the TRUSpace Library repository for open access. Finally, the results can be compared with other regions. Of course, this does not replace existing rigorous air quality measures by industry and government, but it adds a significant educational dimension to educate the public about air quality.
Microvesicles in exercise and health (1) Stress witin the vasculature may be caused by high shear stress (mechanical stress) in arteries and arterioles, by metabolic stress (deoxygenation, metabolic signalling-vascular endothelial growth factor), and/or through paracrine processes involving platelet activation, amongst other factors. Platelets may play an important role in exercise induced small vessel adaptations since they influence cells in the circulation responsible for vascular repair (circulating progenitor cells), and they indirectly influence blood vessel wall cells (endothelial cells) by releasing mediators called microvesicles. Few studies have examined the potential links between these factors in humans in response to a single bout of exercise and multiple bouts (i.e. training). Specifically, at the arteriolar (small vessels that regulate blood pressure) level, dysfunction is more pronounced in sedentary individuals leading to reduced capillary densities around and within muscle tissue.  This reduced capillarity may also be related to deficiencies in reparative processes. One cell population with the potential to repair vascular tissues with exercise training are the CD34+ haematopoietic stem cells,  which may differentiate into cells that line blood vessels. These cells incorporate into newly formed vascular beds and aid in revascularisation of damaged limbs. These cells also tend to develop into endothelial cells when exposed to platelets and their microvesicles. Recent work by our group has shown that platelet microvesicles increase after intense exercise, but whether their appearance coincides with increased concentrations of CD34+ cells remains unknown. the main aim of the proposed project will be to explore links between exercise-induced platelet activation, platelet microvesicle appearance, and vascular reparative processes in young and older sedentary adults. We will highlight whether microvascular adaptations with exercise training depend on this mechanism remaining intact using cell culture techniques to determine signalling pathways and interactions between platelet microvesicles, circulating progenitor and endothelial cells.
A metaheuristics  algorithm for a vehicle routing problem _Clone (2)In the last decade, new insights and algorithms have been obtained for theclassical deterministic VRP as well as for natural stochastic and dynamic variations of it. These new developments are based on theoretical analysis, combined probabilistic and combinatorial modeling, and lead to new and effective algorithms and a deeper understanding of uncertainty issues in vehicle routing problems.  The VRP is an NP-hard problem with many extensions such as the Vehicle Routing Problem with Time Windows (VRPTW) and the Multiple Depot Vehicle Routing Problem (MDVRP). These extensions easily lend themselves to Unmanned Aerial Vehicles (UAV) task assignment problems.The goal of this project is to use and  develop metaheuristics algorithm  for a provider of software planning tools for distribution logistics companies. The algorithm computes a daily plan for a heterogeneous fleet of vehicles, that can depart from different depots and must visit a set of customers for delivery operations. Besides multiple capacities and time windows associated with depots and customers, the problem considers incompatibility constraints between goods, depots, vehicles and customers, maximum route length and durations, upper limits on the number of consecutive driving hours and compulsory drivers’ rest periods, the possibility to skip some customers and to use express courier services instead of the given fleet to fulfill some orders, the option of splitting up the orders, and the possibility of “open” routes that do not terminate at depots. Moreover, the cost of each vehicle route is computed through a system of fares, depending onthe locations visited by the vehicle, the distance traveled, the vehicle loadand the number of stops along the route.
A metaheuristic Algorithm  for Breast Cancer Classification and DiagnosisOptimization algorithms such as Genetic Algorithm, Particle Swarm Optimization, Ant Colony Optimization  etc. may be used to build classification models. The obtained classification model can be further used for diagnostic purpose. But, none of the available optimization algorithms are precise and leaves us with scope of improvement in classification sensitivity and specificity. UC Irvine Machine Learning Repository provides open access to 301 datasets. Wisconsin Diagnostic Breast Cancer (WDBC) dataset is chosen for our cancer classification study. Breast Cancer Wisconsin dataset consists of features computed from a digitized image of a Fine Needle Aspirate (FNA) of a breast mass. Fine needle aspiration is a type of biopsy procedure which involves insertion of thin needle into abnormal appearing tissue area or body fluid. In WDBC dataset each record represents follow-up data for consecutive patients seen. Each data entry consists of cell nuclei characteristics like radius, texture, perimeter, area, smoothness, compactness, concavity, concave points, symmetry and fractal dimension. Metaheuristic algorithms are popular for solving complex optimization problems. Bio-inspired algorithms are very efficient as it imitates the best features in nature. In this project, we plan to study cancer prediction through the cell nucleus of breast mass and use WDBC dataset, which illustrates the instances of malignant and benign breast cancer and the cell nucleus features associated with it. We would like to   propose a metaheuristic algorithm. The algorithm has been modified to be suitable to carry out classification rule mining. Through the proposed algorithm application on WDBC dataset, we will drive classification rule which can be used in decision making process during breast cancer diagnosis. The rule derived emphasizes that the malignant breast cells can be distinguished from benign cells, based on irregularity in shape of the cell nucleus. This can help in early diagnosis and decision-making process of cancer diagnosis.
Routing in Wireless Sensor Networks Using metaheuritics algorithms   _Clone (1)Due to advances in low-power wireless communications, low-power analog and digital electronics, the development of low-cost and low-power sensor nodes that are small in size has received increasing attention. Sensor nodes have the ability to sense the environment nearby, perform simple computations and communicate in a small region. Although their capacities are limited, combining these small  sensors in large numbers provides a new technological platform, called Wireless Sensor Networks (WSNs). WSNs provide reliable operations in various application areas including environmental monitoring, health monitoring, vehicle tracking system, military surveillance and earthquake  observationWireless Sensor Networks consisting of nodes with limited power are deployedto gather useful information from the field. In WSNs it is critical to collect the informationin an energy efficient manner. In this project,  we will present a new protocol for WSN routing operations. The protocol isachieved by using metaheuritics algorithms   (such as Ant Colony Optimization algorithm, Hybrid Genetic Particle Swarm Optimization Algorithm, and Hybrid Simulated Annealing Algorithms ) based optimization technique in network routing  to optimize routing paths, providing an effective multi-path data transmission method to achieve reliable communications in the case of node faults. We will aim to maintain network life time at a maximum, while data transmission is achieved efficiently, so an adaptive approach is developed according to this goal. The proposed approaches  are compared to a well known  other algorithms such as ant based algorithm named EEABR using an event-based simulator. Our goal is to offer significant reductions of energy consumption which is used as a performance metric for different sized WSNs. Also, we  will implement our approach on a small sized hardware component requiring minimum connections suitable for tiny node designs and we will develop an  methods for handling the routing tasks by using the proposed approaches  router chip. We will test 
"Literally everyone believes in literal meaning?" The predominant philosophy of language held by many people assumes that words have fixed and stable meanings, often referred to as "exact or primary meaning," or "original, basic meaning."  Such a view is based on an assumption that words "have" or "possess" "proper meanings" and "precise definitions". This has important consequences for our understanding of communication processes in general, and for how "communication" is approached (or assumed) in virtually all academic disciplines. The centuries-old debate in translation theory with regard to "literal translation" assumes the notion of "literal meaning."  This notion is largely taken for granted in so-called Western thought; is it equally pervasive in other cultures?This research project aims to discover how wide-spread and deeply engrained is this assumption of "exact/original/basic" meaning among:1. peoples for whom English is their dominant language (e.g., in Canada, U.S., England, Australia); and2. other people groups (e.g., in Africa, Latin America, Asia).The research intern will engage in a historical survey of philosophers and linguists who have addressed "literal meaning" from an English or European framework, and then branch out to begin such a survey of perspectives on this topic from widely divergent cultural frameworks.Many scholars have demonstrated serious problems with the notion of "literal meaning" (e.g., Rometveit, R. 1988. On literacy and the myth of literal meaning. In R. Saljo (ed.), The written world (pp. 13-40). Berlin: Springer-Verlag.).  In considering the validity of such a notion, it will be helpful to also have some idea of how pervasive it is - that is, whether "literal meaning" is a category of Western thought, or whether in fact this category is universally assumed.
Constructing of a Lower Body Negative Pressure Chamber One type of physiological stressor we can use to challenge the heart is Lower Body Negative Pressure (LBNP). Cardiovascular physiologists can use an LBNP chamber to unload the heart (pull blood away from the heart toward the lower limbs) and assess how the heart responds to this drop in blood pressure. Originally LBNP was used in space physiology research to understand why astronauts fainted upon returning to earth after extended time in space. LBNP is also used to simulate hemorrhage and is used to inform medical responses to trauma care in field conditions. Typically a human subject is placed lying supine on a table and their lower body is placed into this chamber and sealed at the level of the hips. The device contains a vacuum system that can be applied in a progressive fashion to vary the intensity of the suction to the body. LBNP chambers are available to purchase from a commercial vendor, however a custom built LBNP device will allow us to adapt the unit to our needs at a much lower cost. Thus I am looking for a student who has the skills required to build an LBNP device for our laboratory. 
Phosphoramidite Complexes of Ir(I) Many reactions in organic chemistry require a catalyst in order to proceed and often these catalysts are transition metal complexes. An example of this is allylic substitution, which is an extremely important reaction within organic chemistry, one that provides a means for carbon-carbon bond formation. In such reactions, a substituent on an allylic carbon is replaced by another substituent. In particular, when done with enantioselectivity, these reactions can be useful in the synthesis of pharmaceuticals.Recently Carreira [1], as well as Hartwig [2], have shown that iridium complexes employing phosphoramidite ligands to be useful enantioselective catalysts for such reactions.Therefore in this project, our aim is to use hydrophosphoranes to prepare iridium complexes featuring a phosphoramidite ligand. These complexes can then be tested for catalytic ability in allylic substitution reactions. The particular ligand system that we will be employing is of interest in that:a) we have shown previously that the use of these hydrophosphoranes provides a simple and efficient route to phosphoramidite complexes;b) such phosphoramidite complexes will be chiral and therefore, in the long term, have potential as enantioselective catalysts.[1] Carreira et al, J. Am. Chem. Soc. (2014) 136, 3006−3009.[2] Hartwig et al, J. Am. Chem. Soc. (2002) 24, 15164−15165.
Re-Mapping the Religious Landscape of Canada The year 1871 marked the first census of the Canadian federation, and became a regular practice that has compiled extensive and invaluable demographic and statistical data about Canada and its people. In 1901, thirty years after the first census, questions about religious affiliation were added, which has made it possible to track general religious trends for over a century. However, the value of measuring religious demographics only by asking individuals about their religious affiliation is an inadequate method for understanding religious participation.  This research project involves the collection of membership and attendance data for the various branches, sects, and denominations within all of the major religious groups in Canada. The project expands and updates substantially the work that has been done to-date in gathering data corresponding to three census years (1981, 1991, 2001) pertaining specifically to more than 160 Christian denominations. The main objective of this project is to provide a comprehensive picture of religious demographics and longitudinal trends in religious participation in Canada since 1981, as well as offer a much more detailed view of internal transitions within major religious groups during this same time period. The data will be compared to census data, and other studies done by sociologists in Canada. This research will help scholars in multiple disciplines as well as government and media personnel understand better the changing relationship between religion and Canadian society including questions around the impact of secularization in Canadian culture, and the experience of religious believers of all faiths who sometimes face suspicion, marginalization, and occasional conflict about religious freedom. 
Mitotic Functions of Integrin Linked Kinase (2) Retinoblastoma is a childhood tumour of the eye caused by inactivation of the retinoblastoma tumour suppressor.  This tumour suppressor is named after the cancer it caused when it was no longer functional.  It subsequently has been found that inactivation of this tumour suppressor is a common feature found in many forms of cancer.  Integrin-linked kinase (ILK), a protein well-known for its role in cancer biology, is increased in these childhood tumours and our preliminary evidence indicates that ILK is a potential therapeutic target for this form of cancer.  When retinoblastoma cells are exposed to an inhibitor that targets ILK, they are no longer mitotically viable.  Instead they undergo a form of cellular aging known as senescence.  This form of cellular aging may indeed underlie tumour regression that has been shown to occur in some retinoblastoma tumours.  Our goals are to study the impact of inhibiting ILK on cell division and cellular senescence and to determine the mechanism of this drug target. 
How Humans Create Certainty Since 9/11, especially, much of the world has plunged into enormous levels of insecurity. This level of uncertainty shows little sign of abating any time soon. Some people and organizations seek to alleviate the uncertainty directly, and others seek to leverage it for their own political, business, or personal gain. This project seeks to discover and elucidate  the variety of ways human beings have created certainty and psychological security for themselves and their kin in the environments in which they lived in ancient times, with a view to understanding the social and inter-cultural stresses of our own times.
Sea Surface Temperature Data Assimilation (1) "The seamless integration of large data sets into sophisticated computational models provides one of the central challenges for the mathematical sciences in the 21st century" (Stuart & Reich, SIAM News, Oct. 2015).  This project will address this challenge by studying the important problem of modelling sea surface temperatures.  Intense diurnal warming of the surface of the ocean commonly occurs in low wind and clear sky conditions, when the wind-driven turbulence is insufficient to erode the near-surface restratification caused by absorption of solar radiation during the day.  Current ocean general circulation models do not adequately resolve such processes, but instead model a 'bulk' sea surface temperature (SST), representing some temperature within the top 10 metres.  However, observations of the SST come predominately from satellite retrievals that measure a 'skin' SST, many of these observations occurring during the daytime cannot be used by the ocean models because of the diurnal warming effect.  This study will use a one-dimensional mixed layer ocean model (Pimentel et al., 2008) to model the diurnal thermocline.  The aim is to develop an operator that can quantify the diurnal warming signal from the satellite observations so that they can be utilized by ocean general circulation models.  Advancing capability to effectively assimilate satellite observations of sea surface temperature with proper account of diurnal cycle together with thermo-dynamical coupling with near-surface ocean state is highly relevant to increasing accuracy of ocean analysis and prediction.
Glacier Modelling and Data Assimilation (1) "The seamless integration of large data sets into sophisticated computational models provides one of the central challenges for the mathematical sciences in the 21st century" (Stuart & Reich, SIAM News, Oct. 2015).  This project will address this challenge by studying the important problem of modelling glacier dynamics.  Understanding the non-linear relationship between surface meltwater and glacier speedup is essential in projecting glacier and ice-sheet contributions to sea-level rise.  Critically the ice dynamic response to meltwater is dependent on subglacial drainage morphology and evolution.  The key variable of interest at the ice-bed interface is the effective pressure as this controls the glaciers ability to slide.  The distribution of effective pressure (the difference between ice overburden and subglacial water pressure) at the glacier bed is directly related to the configuration of the subglacial drainage system.  Unfortunately, direct measurements of the subglacial system are difficult and we rely almost exclusively on models, the physics of these models is a source of uncertainty (because they are not constrained by direct observations).  This project will explore the possibility of data assimilation to constrain these models and better predict the seasonal dynamics of glaciers.  A data assimilation scheme will be incorporated into a hydrologically coupled higher-order ice-flow model (Pimentel & Flowers, 2011).  We will perform simulations that explore the use of surface ice velocity measurements to reduce uncertainty in the following quantities: 1. basal ice velocities, 2. basal water pressure, 3. effective pressure, 4. friction-law parameters, and 5. subglacial drainage parameters.
Empirical Thinking in Biblical Literature. The project seeks to identify and elucidate the occurrence of empirical thinking and the use of empirical evidence in biblical literature.
Theology of the City For the first time in history, in 2012, the number of people on planet earth living in cities surpassed the number not living in cities. This is a vast, continuing, and probably accelerating phenomenon. The purpose of this project is to elucidate the developing (and ambivalent?) view of the city, and the process of urbanization in biblical literature, from "the garden" to "the heavenly city." Other ancient literature will also be investigated to gain additional perspective.
The Phenomenon of  Exponentially Growing Christian Churches in Vancouver, British Columbia.Vancouver, British Columbia, one of Canada's most diverse and exciting cities, is the venue for at least 5  Christian churches growing at spectacularly rapid rates over the last 10 years. This is in the face of a very highly celebrated degree of diversity, plurality and especially "secularity."  This is an unusual and unexpected phenomenon, and it begs for critical attention,  careful analysis, and profound understanding.
Quantifying intracellular transport through live cell imaging   (1)In order for a living cell to perform all of its functions, materials must be transported into, out of,  and within the cell. One of the goals of our research program is to understand how changes in cytoskeleton dynamics modulate intracellular transport. Our past research identified UNC-53 and the Navigators (NAVs), a family of proteins found in both worms and humans that regulate the migration of cells, the outgrowth of neurons and cellular processes during development, and the ongoing transport of molecules within the cell during its lifetime. The subsequent characterization of novel molecular interactions and live imaging studies of cell migrations during development have suggested that NAVs exert their activity at the point of cytoskeleton assembly. The objective of this project is to characterize in greater detail the function of UNC-53/NAVs in intracellular transport by examining this process at high resolution within the excretory cell of C. elegans. Using fluorescent reporters tagged to molecular markers of specific types of vesicles or sub-cellular compartments (for example, early endosomes) we can monitor the transport  of these molecules in real time.   A confocal microscope and imaging software will be used to determine the number, size and distribution of transport vesicles in normal and mutant animals. One of the unique features of our system is that we can observe intracellular transport in the context of an entire living multicellular animal, a tiny worm that is less than 1 mm in length.
A Retrospective Analysis of Cardiac Adaptation in Pediatric Heart Transplant RecipientsIn partnership with the Children’s Heart Centre at BC Children’s Hospital (BCCH), we have a large set of echocardiographic images that need to be analyzed as part of a retrospective study looking at heart growth in children whom have had a heart transplant. The children who are patients at BCCH are followed annually. Part of their follow-up involves having echocardiographic images taken so that heart function and structure can be evaluated. Our research demonstrates that heart function in these children is below normal, despite having a healthy heart. Our hypothesis is that the transplanted heart is smaller for a given child’s age than a non-transplanted heart. In order for us to test this hypothesis, we wish to review the echocardiographic images from the time of transplant in all of our patients (approximately 45). In some patients, we may only have five years of data, while in others we have 15 years. The data will be analyzed at in the Integrative Cardiovascular Physiology Laboratory at TWU (which is part of the Greater Vancouver area). Some training will occur at BCCH. The images will be analyzed using specialized software and the data compiled in a spreadsheet for interpretation and analysis. 
Analysis and applications of natural surfactants from soapberry (Sapindus saponaria) fruitsWith co-workers in Honduras, we are looking at natural soapy compounds (surfactants) from fruits of a tree found throughout Central America, Sapindus saponaria. (A related species, S. mukorossi grows in central and south Asia.) In Honduras, the tree is often called Jaboncillo, which means "little soap" and common English names are "soapberry" or "soapnut." In Central America, an older traditional use of the fruits was for washing clothes. It turns out that the fruits are high in two main groups of natural surfactants: saponins and acyclic sesquiterpene oligoglycosides (ASOGs). There are four main parts to the project. One is to characterize the surfactants. This involves various aspects of analytical chemistry – identification and quantification of the compounds. Extraction procedures must be used along with various instruments including HPLC/DAD and MALDI-TOF mass spectroscopy. A second part concerns practical formulation. The (fruit) pericarps contain sugars, polyphenols, and other compounds that may (or may not) be undesirable when extracts are put to various uses. Thus, a range of berry materials, from unaltered fruit to various levels of purified components could be valuable for conducting tests and for use in different applications. A third part is a survey to determine surfactant profiles and variation among wild trees in Honduras. A fourth part involves biological effects and uses of the surfactants. For example, the literature indicates that some saponins may be anti-fungal and/or possess other biological properties. It is likely that the student will be involved in more than one part of the project but that will depend somewhat upon their interest and background. The investigation of biological properties could involve spending time in a lab at Simon Fraser University (SFU) as well as TWU. Beyond the science, a goal is to find marketable products that help improve the income of Honduran farmers.  
A Prospective Analysis of Cardiovascular Health and Exercise Capacity in Pediatric Solid Organ Transplant RecipientsIn partnership with Drs. Kathryn Armstrong and Tom Blydt-Hansen at BC Children’s Hospital (BCCH), we are investigating the cardiovascular health and exercise capacity in children whom have undergone a solid organ transplant (SOT) and are being followed at BCCH. The few studies to date have reported that these children have lower activity levels and exercise capacity than their healthy peers and thus may be particularly vulnerable to developing cardiovascular disease. More research is needed to learn about the activity habits, muscular strength, and exercise capacity of SOT recipients. As a first step we need to gain a better understanding of what these patients are physically capable of doing, what they are currently doing (activity and diet habits), and if improvements need to be made to their activity habits in comparison to their peers. The objectives of this study are to document current levels of fitness, physical activity, subjective views on exercise, quality of life, and activity preferences. Ethical approval and recruitment will take place prior to the student arriving in Vancouver. The student will be actively involved in the data collection including questionnaires and the physical testing of the patients (aerobic and strength). They will be supervised daily by a Clinical Exercise Physiologist and all assessments will be conducted at BCCH.
Computational Algorithms for RNA Design In the past decade, two of the most surprising biological discoveries were a) the relatively small number of human genes and b) most of the human genome is transcribed and are associated with regulatory Ribonucleic acid (RNA). Examining the functions of these regulatory RNAs will be challenging and with implication on many biomedical applications. Understanding the secondary and tertiary structures of RNA is critical for determine their diverse biological functions. The RNA design problem is an emerging research topic focus on designing RNA sequence that will fold into a specific secondary structure. This problem is the inverse of the secondary structure prediction problem. RNA design is of central importance when engineering novel molecules and has the potential to impact many fields of biology.Solving the RNA design problem requires searching large combinatorial space of all possible sequences for the one that folds into the predefined structure. Currently, it is not known whether a provable efficient algorithm exists for the RNA design problem. This research project aims at using Computational Intelligence paradigms to tackle the RNA design problem. Specifically using simulated annealing, we propose to design a generic and powerful algorithm that will outperforms existing RNA secondary structure design algorithms. The objectives for this research project are: 1) to apply CI methods to the problem of RNA design; 2) to contribute improved data presentations, operators, and algorithms for computational biology; 3) to contribute software tools for RNA folding, visualization, and comparison of structural information. This project includes a solid and significant computational component, theoretical modeling of the algorithm, and an experimental aspect. We anticipate that this project will make significant impact and help in advancing the field of evolutionary and structural biology.
Investigating tablet multi-touch and accelerometer interaction for the study of conductor movementDance is one of the art forms that has been the slowest to adopt technology. One of the reasons is that choreographers and dancers often are reluctant to let the technology get between their creative process and the live kinaesthetic experience. In addition, traditional desktop computers with keyboards and mouse as interface are cumbersome to include in the rehearsal. Therefore, with the recent advances in multi-touch interfaces and the more portable platforms such as the iPad, there exists an opportunity to apply new hardware to this creative process. An iPad device provides a unique set of challenges and opportunities for the user to interface with the machine. Every iPad device comes equipped with an accelerometer and multi-touch sensors, so that this platform allows the user to interface with the computer in a more intuitive fashion.The main part of this project will focuses on explore the use of computational intelligence algorithms to human movement analysis and generaiton. The student will be working along with more experienced software engineering in creating software that support artists. Artists can be conductor creating gesture for musical direction or choreographers in the creation and animation of new dances.Check out my website: http://www.herberttsang.org
MovingStories Interdisciplinary Research Cohort_Clone (1) MovingStories Research: Science and Art Collaborationwww.movingstories.caThe MovingStories research partnership explores the design of digital tools for movement, meaning and interaction. Human movement is ubiquitous but is also complex – it is simultaneously expressive, communicative, functional and intelligent. MovingStories is an interdisciplinary research project that brings together scientists and artists in computing science, dance, music, theatre, machine learning, cognitive science, psychology, health, game design and virtual reality. Movingstories researchers work together to understand movement knowledge, and to integrate research methods from a diverse range of disciplines – highlighting somatic movement expertise, and including arts, design, social science, computer science and engineering.The movingstories research is interdisciplinary. Students will work together in a cohort to develop software, to create new digital tools for performance, health and computing science. Students in computing science, machine learning, dance, movement analysis, music (electroacoustic and electronic) and theater are welcome to apply to this research cohort.  This research partnership is led by Simon Fraser University and the School of Interactive Arts and Technology, and includes international partners including the Laban/Bartinieff Institute of Movement Studies based in New York, The University of Illinois’s eDream Center housed at the National Center for Super Computing Applications (NCSA), the University of Illinois Dance Department, the Emily Carr University of Art and Design, the University of British Columbia Department of Theatre. MovingStories is also working with Industry partners that explore movement interaction and design: H+Technologies that explores whole body movement interaction using vision-based gesture recognition for contemporary sensing such as mobile platforms and kinect and leap-motion, Credo Interaction that has created a software tool for choreography and human movement animation that is focused on graphics software development, and NZ Technologies that explores movement ergonomics using new depth cameras that enable mapping between vision-based sensors and point cloud technology to support 
Synthesis and application of ‘softer’ templates for novel micro and nanocarbon structures.New and better methods to make materials are constantly being developed due to the rapidly growing requirements of industry and society at large. This is especially true when it comes to making exact kinds of micro and nanostructured carbon-based materials. The reason being that many of these types of materials (existing as well as predicted) have properties (e.g. high strength, good electrical conductivity, etc.) which are highly desirable for various real-life applications. However, until more recently, the methods used to make them have: 1) Used toxic reactants, 2) Produced harmful wastes and 3) Have   been energy inefficient. A core part of this research will be to look for approaches that will result in new types of micro and nanosized materials that will act as removable patterns into which carbon can be shaped. These approaches will of necessity be cleaner, safer as well as more energy efficient. In addition, chemicals formerly thought of as ‘waste’ will be considered either as possible starting reactants to make the patterns, or to make the micro and nanosized carbon-based materials themselves. These templates will be synthesized by wet chemical techniques. Thereafter they will serve as sacrificial templates in a tube furnace where an appropriate hydrocarbon source will be used to produce carbonaceous materials. Once these materials have been synthesized they will be characterized and tested in various ways including as: 1) Fillers to make new types of composite materials, 2) As energy storage materials.
Study and control of adsorption of biological samples in digital microfluidic systemsCurrent practices in chemistry and biochemistry are often time-consuming and expensive. Microfluidics has been recognized as a suitable technology platform for the detection, analysis and manipulation of biochemical samples for genomics, proteomics, and clinical diagnostics. Historically, microfluidic devices employed the use of closed channels through which continuous flows of liquid are pushed by mechanical means. These systems, called continuous flow microfluidics, are generally very complex to manufacture and require the fabrication of micro-pumps and micro-valves which are not available off-the-shelf. Because of this and their limited capability to be applied across multiple applications, these systems have not reached their desired potential.  In the late 1990’s, the new generation of microfluidic devices called lab-on-a-chip (LOC) was introduced. LOC devices, working based on the manipulations of individual microdroplets, eliminate the need for channels, pumps, and valves. LOC consists of droplets sandwiched between two electrode plates which are layered by insulating material. When an electric field is applied between top and bottom plates (across the microdroplet) the surface energy of the drop changes, causing the motion of the droplet. Numerous experimental and numerical studies have been conducted to control the behavior of the droplet (e.g., evaporation) as it moves on the chip. Despite the progresses made in these studies focusing on pure samples, the behavior of the droplet containing particles such as biomolecules has not been well understood. In essence, the motion of the biomolecules toward the surface of the chip, referred to as biomolecular adsorption, has been recognized as the main challenge in adapting LOC technology to biomedical applications. The migration of the biomolecules to the chip and their adsorption will lead to sample loss, cross contamination, increased micro droplet sticking and undesirable changes in the chip surface. Therefore, a thorough understanding and control of the adsorption process is a crucial task 
Optimization of properties of gas diffusion layers for enhanced performance in fuel cellsIn the past century, there has been dramatic climate change due to the greenhouse effect, widely believed to be related to increased levels of carbon dioxide in the atmosphere. More evidently, emissions from industry and motor vehicles are the main cause of urban air pollution that claims thousands of lives in Canada annually. As the multitude of threats to our environments and lives on this planet continues to increase, the urgency for exploring clean energy sources emerges. Hydrogen fuel cells have drawn much attention in the last decade as a high-efficiency and low-emission source of energy. The fuel cell consists of a membrane electrode assembly (MEA) sandwiched between two flow channels. The MEA contains a polymer electrolyte membrane embedded between two porous gas diffusion electrodes (GDE). The GDE is composed of a platinum catalyst and a gas diffusion layer (GDL) constructed from porous substrates. Fuel cell technology has come a long way in the last few years. However, the performance of fuel cells still must be improved significantly before they can emerge as a viable power source. One of the major problems of current fuel cells is water management. In essence, the membrane needs to be well hydrated; whereas the excess water causes flooding inside the cell, blocking the pores of the GDL. If the GDL does not remove the water effectively the cell will stop running. The ability of the GDL in transferring water from the cell is quantified based on a parameter called “wettability” describing interaction of water with the porous structures of this layer. Despite the importance of this parameter, its accurate measurement is very difficult (if not impossible) due to the complex structure of the GDL constructing from randomly-distributed pores.The proposed project plans to utilize a liquid penetration technique to find the wettability the porous 
Study of Capture Efficiency of a Sensitive/Rapid/Economic Pathogen Detection DeviceUnsafe water supply causes 88% of the worldwide diarrhoeal diseases which constitute 4.1% of the total daily global disease burden and results in the death of 1.8 million people every year. The pathogens responsible for these diseases range from bacteria to parasites. Although a significant amount of efforts has been dedicated towards resolving this issue, there are still major drawbacks which impede a rapid yet accurate action against any probable epidemic. Therefore, there is an urgent need for developing a rapid, reliable and accurate detection method applicable to a wide range of pathogens. Using numerical modeling, we have developed a preliminary design for an inexpensive capturing tool which is expected to detect the microorganisms in a nearly real-time manner. This tool will consist of slotted plates each of which is coated (activated) with capture molecules (i.e., antibodies specific to the pathogen of interest). As water passes over each plate, the pathogens moving over the activated surface will be seized by the capture molecules. After sampling is complete the capture plates will be placed in a solution of extremely bright and easy to detect micro-retroreflectors (µRRs) activated with capture molecules specific to the target pathogens. The µRRs bind to the pathogens trapped on the surface of the plates and form pathogen-µRR pairs. In the optical detection step, pathogen-µRR pairs on each plate are laser scanned. A back-reflected optical image is recorded, and pathogen-µRR pairs are observed as intense points of light. Despite the promising results that have been obtained through modeling of the proposed design, the capture unit has not been experimentally tested. The proposed research aims at fabricating the proposed device and testing it for one type of pathogen, e.g., Cryptosporidium which had the largest outbreak in Kelowna in 1996. Also, tests will be conducted for real water samples with 
Development of an e-nose sensor for characterization of wines  Wine is one of the most complex alcoholic beverages, and its aroma provides much of that complexity. There is a very high demand for tools for studying wine aroma, wine classification, quality control and analysis of wine properties in the wine industry. Wineries rely on human palate-based tasting methods, i.e. one or a panel of wine experts taste and judge the wine based on their palates. These traditional methods provide qualitative tools for characterizing different types of wine. To develop quantitative methods for wine characterization, numerous methods have been developed including gas chromatography, mass spectrometry, and electronic nose and tongue. Gas chromatography and mass spectrometry have long been used for the analysis of food and beverage samples. However, these methods are expensive and time consuming, and require bulky devices and skilled personnel. The electronic noses and tongues operating based on sensor arrays coupled with pattern recognition systems have also been developed as alternatives to the conventional beverage analysis methods. However, the independent drifts of array components results in cumbersome recalibration and frequent replacements of expensive parts. Microfluidics is a relatively new branch of science dealing with flows in micro-structures. It offers a feasible route for miniaturization of chemical and biological processes, and is capable of rapid analysis of a small amount of samples with remarkable high resolution and sensitivity. Dr. Hoorfar has shown that monitoring the molecular diffusion in a microchannel can yield ample signals for gas analysis. Using unique features of microfluidics and the diffusion-based gas recognition technique, a microfluidic device capable of classification of different wines will be developed for this project. 
Development of a gas sensor for detection of natural gas leakage Gas sampling methods, which typically use a handheld or vehicle mounted gas analyzer to detect the leakage, have an advantage over other techniques: they are very sensitive to very small concentrations of gases. Gas chromatography and mass spectrometry are among the vehicle mounted gas analysis devices, which have been long used for gas analysis. However, these methods are expensive and time consuming, and require bulky devices and skilled personnel. Therefore, the cost of monitoring along pipelines using these methods is very high. As for the handheld gas analyzer systems, the electronic noses (e-noses) functioning based on gas sensor arrays coupled with pattern recognition systems have been developed as alternatives to the conventional gas analysis methods. However, the adaptation of e-nose technology is also very challenging, as the independent drifts of array components results in cumbersome recalibration and frequent replacements of expensive parts. Dr. Hoorfar's Laboratory specializes in the development of integrated microfluidic sensors for numerous chemical and biological applications. The objective of this project is to develop a low-cost, portable and easy to use gas analyzer for detection of natural gas leakage along pipelines. The device can quickly recognize the leakage and pinpoint its location. In case of having a small leakage along the pipeline, the proposed device will detect small amount of ethane in the binary mixtures of ethane and methane leaked into the surrounded air and sends an alarm signal to the nearest safety site. To achieve this objective, the gas sensors are integrated with our microfluidic platform. Using the concept of microfluidics, Dr. Hoorfar has recently found that monitoring the molecular diffusion in a miniaturized channel can yield ample signals for gas analysis. The purpose of this project is to extend the applicability of such a device to the detection of leakage along the natural gas pipelines.
Moreau envelopes: computations and visulizations Moreau envelopes of functions are important in convex and nonconvex analysis, and optimization. The student will study properties of Moreau envelopes, compute Moreau envelopes of variety of functions (convex and nonconvex), and visualize many envelope functions. We will also explore applications in optimization problems.
Using Deep Learning for Industrial Inspection Data Analysis This project aims to analyze industrial inspection data by using a deep learning method. It is a challenge to conduct the non-destructive inspection of non-surface discontinuities in thick, multi-layer metallic aircraft structures. The potential solution needs to be found through a combination of more capable probes and data interpretation schemes. The pulsed eddy current technique was used to investigate the detection of second layer notches in thick aircraft structures while varying the notch size, the fastener hole geometry, and the fastener type (titanium and ferrous steel). In this project, we plan to develop a solution with deep neural networks to address the data analytic issues associated with the pulsed eddy current inspection.  The inspection data have already been collected. The data analysis algorithms will be developed and validated with the inspection data of aircraft structures. 
Emerging topics and technologies in robotics and unmanned systemsFor a few decades, the diversity of robotics technology and its applications has continuously expanded at an increasing rate mainly with respect to the environments where their actions take place. Robots’ task space is no longer limited to a designated, well-defined and structured environment. Modern applications require that a robot move and operate safely in an unknown environment shared by static and moving objects. Recently, major breakthroughs including active SLAM algorithms (which simultaneously solve SLAM and path planning), robust object detection and tracking techniques, and finally feedback motion planning methods in conjunction with differential constraints and sampling based planning have shown potential research directions in this field. However, there is still vast research opportunities for improvement and further research to relax the underlying assumptions (typically made to approximate quasi-static processes), and alleviate the shortcomings of these implementations often limited by the high computational cost, low dimensional analyses, sensing uncertainty and a need for additional behavioral information about the surrounding objects. The core research on autonomy of multiple robots in dynamic environment planned in the ACIS laboratory relies on the development of a versatile and effective testing platform for object identification and tracking, localization and mapping and motion planning and execution of a distributed network of unmanned ground and aerial vehicles (UGVs and UAVs). The testing platform will be capable of coordinating the autonomous navigation of UAVs with the ground vehicles to maintain a certain formation while avoiding the obstacles in the environment. In addition, this platform will be used as a test bed for multi-robot distributed task allocation in real world applications such as autonomous firefighting systems. The expansion of the testing platform to formation control, aerial autonomous navigation, and collaborative unmanned systems is important for the success of our ongoing academic and industrial projects.
Lab on chip point of care testing device: rapid contaminant detection and disease diagnosisThe availability of the LOC-based POCT device as a versatile liquid handling and sample preparation platform at the ACIS laboratory has created great opportunities for the development of low-cost and highly selective biosensors for vast applications.  Our current research in this field focuses on the customization of our digital microfluidic LOC-based POCT device for rapid, cost-effective and reliable diagnosis of infectious diseases. For this purpose, we integrate a detection component i.e., typically an antibody- or nanoparticle-based colorimetric assay, into the device. The same liquid handling platform, but optimized for larger liquid volumes and in conjunction with the specific biosensing element, is used to build a handheld device for detection of harmful pathogens in food, beverages and drinking water. The main objective of this project is to develop a portable, low-cost and modular digital microfluidic (DMF) system and its successful integration with a smartphone used as both the high-level controller and user interface. One of the main challenges in developing portable and cost effective DMF-based LOC systems is regarding the portability and integration of the control modules, electrical connections and imaging systems. In this project, we aim to develop a generic three-dimensional (3D) printed interface for integrating the modular LOC devices with smartphones. The proposed modular design will provide a flexible technology platform and a software design tool for microfluidic community to develop modular DMF chips according to their assays and control their devices using off-the-shelf smartphones. Ultimately, the outcome of this development project will encourage scientists from different fields of research to adopt an ultraportable and smartphone-integrated device in a wide range of chemistry and biochemistry applications. The proposed design is low cost, portable, and can be used in the field, especially in the regions where resources are limited.
Time and gas density dependence of agitated saline contrast dissolution in an in vitro model of the pulmonary vasculatureThe purpose of this study is to apply indicator dilution theory to agitated saline contrast echocardiography to assess the influence of both pulmonary transit time and gas density on the conservation of contrast mass.  We hypothesize that the contrast lost between detection sites would be reduced with decreasing transit times.  In addition, we hypothesized that the amount of contrast lost between detection sites would be minimized when microbubbles are composed of sulhpur hexafluoride (SF6), a high-density gas with poor solubility in blood, and therefore stabilizes microbubbles.  Using a perfusion pump, defibrinated sheep blood will be perfused through a network of distensible tubes resembling the capillary network of the pulmonary vasculature.  Hand-agitated saline contrast composed of air or SF6 will be injected into the inflow tract and the contrast will be visualized by ultrasound as it passes through two detection sites at the inflow and outflow tract of the circulatory nework.  The transit time will be adjusted by clamping parallel arms of the circulatory network (0, 1, 2, or 3 arms) and by changing the flow of the system (1.5 and 2.0 l/min).  Ultrasound vidoes will be analyzed by measuring the acoustic intensity of two regions of interest surrounding the lumen of the inflow and outflow tracts.  The intensity-time curves will be fit by a model of the indicator-dilution curve and the mass of the two contrasts compared to deteremine how much contrast was lost between detection sites.  For the first time we will characterize the effect of transit time and gas density on the loss of contrast between detection sites.  We anticipate that this information will not only illustrate a novel quantifiable assessment of anatomical shunt fraction but will also demonstrate a fundamental flaw of current practice.
The Douglas-Rachford Algorithm: Analysis and Experiments (1) The Douglas-Rachford algorithm is a popular method for solving convex feasibility and optimization problems. When the underlying problem, however, has no solution, the algorithm is not well understood. For instance, does the method always converge to a generalized solution? How fast does it converge? What happens when the constraints or sets are not convex? This project offers the opportunity to learn more about this method within the framework of Convex Analysis. We will consider theoretical open problems and also perform numerical experiments. 
Artificial Intelligence for Industry 4.0 Corporations are increasingly interested in adopting Industry 4.0 in their production and services because of its ability to boost their competitive strength in global markets. The provision of individualized mass customization in Industry 4.0, on the one hand, satisfies personalized needs, quality and cost constraints and, on the other hand, enables the businesses to respond to the environmental, energy and other global challenges. In a manufacturing process, this combination requires a smart factory with remarkably flexible operation of not only machines but also self-conscious products to swiftly respond to change in every step of the process. The smart factory is composed of smart machines and product components, communication networks, cloud services, and control terminals. These comprise the hardware for computation, communication and control (3Cs) of smart production, but the autonomy of production in the smart factory still requires the ability to analyze a great volume of data and determine the best possible actions in real time. Artificial intelligence (AI) is the brain of the smart factory and serves two main purposes. First, it filters, analyzes and ultimately learns from the big data mostly generated through machine to machine (M2M) communication in the smart factory. Big data analytics can, for example, be used for digital twins or predictive manufacturing to provide early warning and prevent catastrophic failures. Second, AI provides reasoning and autonomous decision making tools that have the ability to analyze and adapt to new situations. This is not a trivial task since decisions have to be made based on uncertain information and imperfect data. This project will focus on some of the machine learning and approximate reasoning techniques that can work for the AI component of a smart factory.
Novel modeling and simulation algorithm development of  AC-DC supergrids integrating renewable energy sources  (1)Large-scale integration of renewable energy into the existing alternative-current (AC) grid represents challenges due to the often remote locations and high fluctuations of renewables. The high-voltage direct current (HVDC) technology enables the long-distance and efficient transmission of renewable energy. The HVDC technology has found increasing applications over the past years. Many HVDC projects are operating in the world. It is envisioned that point-to-point HVDC links will be interconnected into DC grids which will be the backbone of new power transmission infrastructures, i.e. AC-DC supergrids. The successful operations of AC-DC supergrids require very fast and accurate predictions of the system dynamics under steady-state and faulty conditions. Power flow and transient stability analyses are the two types of critical studies that must be performed to ensure the secure and reliable operation of AC-DC supergrids. Methods commonly used for power flow and transient stability analyses are to perform non-linear time-domain simulations to determine the responses of the system before and after specified disturbances. The emerging AC-DC supergrids will push the modeling and simulation algorithms of power flow and transient stability analyses to a new height to meet the new challenges.In this project, the numerically efficient and accurate AC/DC converter models will be developed for power flow and transient stability analyses. Full-order and reduced-order converter models will be investigated. The proposed converter models will include operation-dependent converter losses which will improve the accuracy of the conventional converter loss models. The proposed converter models will be validated using realistic AC grid cases for various fault conditions in AC-DC supergrids by detailed electromagnetic transient simulations. This research project will establish benchmark cases of AC-DC supergrids for transient stability analysis. The benchmark cases can be widely used by researchers and engineers for the controls, operations and protections of AC-DC supergrids.



Pulp & Paper waste management High-quality construction materials is rare in many parts of the world, and most often engineers are forced to seek alternatives to reach the stipulated requirements. In recent years, increasing population and rapid development of construction industry necessitate acquiring sufficient knowledge and information about methods to use of waste materials and by-products for construction aims. There are a large volume of the by-products (like Fly ash, Bottom ash, and Gypsum) available from pulp and paper mills in the Canada. It is therefore important to fully understand and extensively research the application of these waste by-products to use as construction materials.
Private Information Retrieval for Cloud and Big Data The proliferation of cloud computing and big data has fundamentally transformed the business world. But it also poses a potential risk to user privacy. For example, a mutual-fund company querying a stock-market database in the cloud might reveal its interest in certain stocks. Is it possible for the company to search for certain stocks without revealing its interest at all? Private information retrieval (PIR) is a promising solution to the above question. It allows cloud users to retrieve database records from public clouds while still keeping their privacy. In this project, we will survey existing PIR schemes in the literature, based on which we will develop new PIR schemes tailored for popular cloud storages, such as Microsoft Azure.
Virtual Reality for Computer-Aided Convex Analysis Analyse convexe assistee par ordinateurThe project goal is to build a virtual reality application to visualize and easily manipulate convex operators. An existing numerical library provides all the computation routines so the main focus on the project is on the visualization component. The visualization application will be developed in Unity and deployed in popular VR platforms like the HTC Vive. It will provide detailed insight and intuitive manipulation of the graphs of functions and operators while following standard VR practises to avoid nausea and similar effect on the user. The VR platform will allow visualizing and manipulating 3D objects using standard development tools and allow exploring the best strategy to visualize 4D graphs, which is very difficult to achieve on a standard computer screen.
Variable selection for clustering with mixed data This project aims to develop a way to perform variable selection within the unsupervised learning paradigm and in the context of mixed (categorical and continuous) data. I have recently published an intuitive method for completing this task with only continuous data, and so this would be considered an extension of that work. The two problems I foresee are defining within-group variation on categorical data and defining between-variable correlations for mixed data. While measures exist for both these issues, we will need to ensure that the measures are comparable to the continuous case through some form of standardization in order to proceed with variable selection in a similar manner to my previous work.
Addressing overfitting in flexible model-based clustering This research project will aim to modify the standard approach to parameter estimation for mixtures of multivariate skew-t distributions. Briefly, finite mixture models tend to be fit using the expectation-maximization (EM) algorithm, which is an iterative, monotonic 'hill climbing' optimization procedure. Unfortunately, the EM algorithm is quite susceptible to convergence to local maxima --- providing a poor model fit. Paradoxically, parameter estimation on observed data is also susceptible to overfit --- wherein the global maxima provides a solution with too much certainty. Thus, in essence we are hoping to avoid both 'poor' local maxima as well as the global maxima. In this project, we will tackle this issue for a flexible class of mixture models that permit skewness in groups. 
Evolutionary algorithms for model-fitting of mixture model familiesThis project aims to extend some previously published work on the use of evolutionary algorithms for parameter estimation in model-based clustering. Specifically, when using mixture models to perform unsupervised learning, we often develop so-called 'families' that consist of various decompositions and constraints on the covariance structure. A famous example of this is the MCLUST family of mixture models (available in R) as well as the tEIGEN and MMtFA families (of which I authored) --- there are several other examples as well. To give some sense of scale, the tEIGEN family is made up of 28 mixture models, each of which are fit independently of one another, most often using the expectation-maximization (EM) algorithm. It is expected that we can improve model fitting results and efficiency by adopting an evolutionary algorithm approach wherein all members of a family are candidate children --- allowing nearly simultaneous model-fitting of all family members. Some issues to address will include: lack of monotonicity, initialization of non-closed-form updates for some family members, and the setting of several tuning parameters.
Development of Databases for the Internet of Things The scientific approach is to investigate and evaluate data management techniques that are specifically designed for low-resource, low-power embedded devices that optimize their behavior for hardware limitations and unique features of flash memory. Our previous work has developed LittleD, the smallest, SQL relational database for embedded devices, that runs on as little as 4 KB of memory, IonDB, a key-value store for embedded devices, and novel optimized file systems and overwriting techniques for NOR flash. These technologies and contributions will be fully integrated and expanded to produce the smallest, most energy-efficient database for embedded devices with between 1 and 100 KB of memory and less than 256 KB for code space. There are no systems currently available in this space with the smallest database, SQLite, being too large for these devices. Our goal is for IonDB to be the ubiquitous, open source system for embedded devices like SQLite is for cell phones.The significance of the research is that it addresses a pressing industrial need for databases to work on embedded devices where there is no current system available. The system will make it more efficient to develop and deploy embedded devices. 
Theory and Simulation in Biochemical Systems The research will involve the use and/or modification of commercial simulation software that is applied to condensed matter systems (e.g. Quantum Espresso), molecular systems (Gaussian-09), and biomolecules (AMBER).
Characterizing traumatic brain injury in intimate partner violence (1)Intimate partner violence (IPV) is disturbingly common, and estimates suggest at least 33% of women will experience it in their lifetime. IPV can result in a variety of far-reaching physical, social, and emotional challenges that may have their root in traumatic brain injury (TBI) resulting from the inherent physical abuse. The implications are great, not only for direct victims of IPV, but for their children, other family members, and society at large, so much so the World Health Organization has declared IPV a major public health issue. We propose to examine the rate at which TBI occurs in IPV and to characterize the behavioural, physiological, and emotional consequences in women who use services provided by the Kelowna Women's Shelter. Our goal is to better understand the relationship between IPV and TBI, and ultimately inform policy and practice around screening, support and treatment for victims of IPV.
IMPACT: Improving mechanical protection against concussion trauma (1)It has been estimated that between 10-25% of contact sport athletes suffer a concussion during a competitive season. Thus, the development of helmets that have improved energy-absorbing and rotational acceleration mitigation properties has the potential to both reduce the incidence of concussion and decrease the magnitude and severity of the injury when it does occur. The objective of this project is to determine the protective capabilities of a newly developed helmet liner material using both biomechanical and behavioural/physiological measures. Developing protective equipment that reduces the impact of concussion will give the interns involved in this project first-hand experience at applying knowledge generated in basic mechanistic studies to a real world issue. Economically, it has the potential to substantially reduce the health care impact of this injury and contribute to the financial success of our industry partners. 
Using shape memory alloys (SMAs) to enhance the seismic performance of structuresThis study focuses on the structural application of superelastic shape memory alloy as reinforcement in critical regions of structures, and thus attempts to provide a sustainable solution for the construction practices in seismic regions while preserving the infrastructure against potential seismic damages. There are no strict guidelines for the design of structures using such materials. This research will perform extensive testing of structural components (columns, beam-column joints, isolation devices), then develop guidelines for such elements using SMA  longitudinal reinforcement.
Smart DNA biosensor for exosomes The project is to develop a new generation of DNA-based biosensors specifically targeting exosomes.  Exosomes are a newly discovered class of extracellular nano-scaled membrane vesicles, which are critical for cell communication and disease propagation including metastatic cancer and Alzheimer’s disease.  Since DNA is a highly programmable bio-molecule, using DNA to target exosomes will provide the first step towards development of multifunctional smart biosensors.  These developments will allow us to directly observe and control exosomes in vivo and provide unprecedented insights to exosome biophysics and biochemistry.There are two specific goals: First, to develop methods that target specific DNA sequences to exosomes via several chemical bio-conjugation methods.  The targeting specificity and efficiency of DNA will be characterized using single-molecule fluorescence microscopy. The binding thermodynamics and kinetics will also be determined. Second, DNA-based biosensors will be designed to report the biophysical properties and receptor compositions of exosomes.  Design involves DNA sequence optimization using thermodynamic and structure prediction software. The designed DNA sequence will then be synthesized and tested first on in vitro model systems, then on in vivo systems if time permits.Student will gain an in-depth experience on the latest biosensor development methodology and learn new skills in molecular biology, bio-conjugation chemistry, single-molecule techniques, as well as molecular modelling.
Low-Cost Super-Resolution Microscope Super-resolution microscopy has grown significantly over the past decades with number of techniques commercially available.  This has enabled and stimulated tremendous research recently at the frontiers of cell biology.  Although the technique is becoming common, the cost of commercial systems are prohibitingly high (>$150,000).  This limits the technique to only large universities research labs with sufficient infrastructural funding. The goal of the project here is to develop a frugal solution to the problem, a super-resolution microscope that will cost no more than $5000.  This will enable significantly broader adoption of the technique in research labs and R&D industries around the world. Furthermore, such development will have the potential for commercialization.A prototype microscope will be developed in this research project using 3D printing, consumer electronics, and custom-written computer control and analysis programs.  The goal of the project is to have a functional microscope capable of resolving single fluorophores with ~1s temporal resolution.  Student will research the latest super-resolution techniques to develop system designs.  The student will then perform calculations and simulations to verify key design parameters and prove design feasibility.  The student will then build prototypes in the lab followed by several rounds of design cycles and optimizations.  Students involved in this project will gain valuable experiencing in scientific instrumentation, engineering, and prototyping.
Microfabricated heart tissue-on-a-chip platform for cardiotoxicity assessment (1)Cardiotoxicity is responsible for one-third of cases in which new medicines are withdrawn from further development, from non-clinical testing stages to post FDA approval. Many drugs demonstrate cardiotoxicity due to chronic exposure. Cardiotoxicity causes damage to the heart muscle and, as a result, the heart may not be able to pump blood throughout the body. This may be due to chemotherapy drugs, or other medications which may be taken to control human diseases. Therefore, the goal is to develop a rapid and accurate detection system for cardiotoxicity, which is needed as early as possible in the drug development process. To achieve this goal, we integrate 3D bioprinting with microfabricated chips to facilitate the design and fabrication of better biomimetic microphysiological systems on a chip, which is known as tissue-on-a-chip or organ-on-a-chip. In this project, we will adopt microfabricated polymeric micropillar arrays, which can be fabricated according to replica molding techniques. The micropillar array will be functionalized with adhesion protein (i.e. fibronectin) before the bioprinted tissue seeding. The device will be assembled with the microfluidic chamber and tubing. The bioprinting system will be equipped with CCD camera, 3-axis stage, liquid dispensing system, and environmental control chamber. BioCAD software will control the path of the bioprinting head and printing nozzle to extrude a cell-laden hydrogel bioink on the micropillar array. The extrusion printed bioink will be polymerized by visible light. The hydrogel prepolymer solution mixed with rat neonatal cardiomyocytes will be printed on a micropillar array. After culturing three days, the extruded tissues will spontaneously contract on the micropillar to deform it. Correspondingly, we can measure contraction forces from the deformation of micropillars. The contraction forces will be changed to respond drug treatment and subsequently characterized. The cardiac-tissue-on-a-chip will reduce drug discovery time and cost and ultimately replace animal tests.
Development of 3D bioprinting Systems for Fabricating Artificial Tissues (1)3D bioprinting is a spin-off from 3D printing but requires more environmental controls and different types of materials than conventional plastic for 3D printing. Hydrogel materials are widely used as the bioink solution because of their biocompatibility, biodegradability, physical properties resembling biological tissue, and ease of handling. In addition to hydrogel materials, cells are an important part of the bioink solution. In the 3D bioprinting system, bioink solution consists of photopolymerizable hydrogels and stem cells. Most current bioink solutions are polymerized by ultraviolet (UV) light which is harmful to cells. Instead of UV light, we will develop a hydrogel polymerized by a visible light source that is generated by a beam projector system. In addition, the reliable cell sources will be obtained from liposuction fat, which contains several cell types, including adipose-derived stem cells (ASCs). ASCs have a multi-lineage differentiation potential and can differentiate into bone, cartilage, and heart tissues. The majority of current bioprinting systems are the extrusion type that prints the bioink line by line, taking longer to build a 3D structure. In this research project, we will use the stereolithography type of bioprinting machine which is based on a digital micromirror array projector (DLP) system. The printing time for this system is much faster than the extrusion type. The system consists of a Beam Projector, BioCAD system, Syringe Pump, Temperature and Humidity Control Chamber. One of the greatest applications of the 3D bioprinting system with hydrogel-ASCs bioink solution is ear reconstruction surgery, since printed ASCs in an ear shaped scaffold can be differentiated into cartilage of which the outer ear consists. The bioprinted ear will give many benefits to patients who require ear reconstruction surgery  due to  congenital malformations of the external ear, which is an uncommon birth defect with long-term sequelae for children and their families. 
Microfluidic Generation of Injectable Microtissues for Regenerating Damaged Cartilage (1)Enabled by micro-/nanotechnology, the microfabricated system can miniaturize the scale of the cell-laden tissues in a uniform and high-throughput way. Microfabrication technology is well suited to biomedical applications since cells are in microscale. In particular, many microfluidic devices have been developed to manipulate, sort, and characterize cells in recent decades. Among them, microfluidic-based flow-focusing devices fabricated by simple soft-lithography replica-molding techniques are widely used to generate microscale droplets for drug and cell delivery. In this research project, we will develop a flow-focusing device to generate cell-laden hydrogel droplets to fabricate injectable microtissues. In the flow-focusing device, two immiscible liquid phases, which are known as continuous phase and disperse phase, are typically used. Mineral oil as the continuous phase flowing from the microchannels in vertical directions meets at the cross junction, while the hydrogel prepolymer solution mixed with cells as disperse phase flows into the cross junction in horizontal direction. Using this microfluidic method enables us to generate uniform and controllable sizes of microspheres. Generated cell-encapsulated hydrogel microspheres are transferred to another microfluidic chamber to polymerize the hydrogel microspheres and filter out the mineral oil. Also, this chamber is used for culturing and differentiating the cells encapsulated in the hydrogel microspheres. Adipose-derived stem cells are encapsulated in gelatin-based photopolymerizable hydrogel and differentiated to microscale cartilage tissues for injection. Osteoarthritis is the most common form of arthritis, affecting 1 out of every 10 people in Canada. The typical method for repairing this injury is surgery. However articular cartilage lesions represent a major challenge in the orthopedic surgery. Stem cell injection is a promising approach to repopulating articular cartilage areas in cases of degenerative joint disease such as osteoarthritis. However, instead of injecting stem cell directly into articular cartilage, microscale cartilage tissues will increase cell viability and the efficiency of cartilage regeneration. 
Development of Next-Generation Acoustic Single-Molecule MicroscopyThe project is to develop the next generation Acoustic Force Microscopy (AFS).  AFS was recently invented and have shown great promise in high-throughput single-molecule force spectroscopy.  It is capable of simultaneously performing hundreds of single-molecule experiments at once, improving the experiment efficiency over 100 fold. The next generation of AFS will add single-molecule fluorescence capability to existing AFS. This will enable the study of subtle molecular conformational changes when the molecules are subjected to force – a key technical advancement.The student will work with current team members to develop the control systems of the next-gen AFS.  Working with the supervisor and graduate students in the lab, the student will learn and model how microparticles respond to acoustic waves in aqueous solutions.  Such modelling is crucial for the force calibration of AFS, which involves tracking particle motion with high-speed camera and performing live analysis. The student will then develop an AFS system that can be integrated to single-molecule fluorescence spectroscopy on an inverted microscope. This involves developing custom fluidic device and optimize acoustic transducer positions.  Participants in this project will gain valuable interdisciplinary experience in scientific instrumentation, modelling, and device prototyping.
Informative Priors in Gaussian Process Regression Gaussian process models are widely used in many scientific endeavours to study the complex spatial behaviours among a set of variables.  In many situations a Gaussian process regression is used to emulate the output of a mathematical model.  By modelling the spatial correlation among the outputs one can build a very flexible non-parametric regression model.  The major drawback in using a Gaussian process model is numerically fitting the parameters of the model.  If a frequentist approach is adopted the likelihood function must be numerically optimized.  The complex form of the likelihood does not allow for one to quantify the uncertainty in the correlation parameters.  This leads to prediction intervals that do provide proper coverage.  Using a Bayesian model and placing a prior on the parameters allows one to fully quantify all sources of uncertainty.  In the Bayesian paradigm the model is fit by running a Markov Chain Monte Carlo algorithm (MCMC).  It is well known that the choice of prior and the choice of how to parameterize the model can have a major affect on the convergence of the MCMC. This project will be focused on studying both theoretically and numerically the most suitable choices for the parameterization and the choice of prior.  
Derivative estimation by data sharpening Nonparametric regression is useful for obtaining smooth estimatesof curves and surfaces from data sampled at discrete locations.  Animportant application is in the estimation of elevation and itscurvature from remote sensing data such as freely available SRTM data.Local regression is usually biased.  For example, when applied to SRTMelevation, the peaks are too low, and the valleys are too shallow.Estimates of curvature, which are related to the second derivative orHessian, are even more poorly estimated, as a consequence.This project will extend bias reduction methods for nonparametricregression that are based on modifying the raw elevation measurementsappropriately.  Results from Choi, Hall and Rousson (1999) showed thatbias for local constant and local linear regression could be reducedusing a two step procedure.  First, local constant smoothing is applied,and residuals, the differences between the measured values and smoothedvalues, are calculated.  The residuals are then added to the rawmeasurements to yield perturbed or "sharpened" data, to which localconstant or local linear regression is re-applied.Taylor series expansions of the expected value of the gradient andHessian estimates in local linear and local quadratic regression, wewill determine the analogous perturbations required to achieve similarreductions in bias in gradient and Hessian estimation.  These mathematicalresults provide indications as to how to perturb the measurements andhow well the procedure might be expected to do in very large samples.Monte Carlo simulation is required to test the procedure on data havingmore realistic sample sizes.Cross-validation is often useful for selecting a bandwidth innonparametric regression, but it is not applicable when estimatingderivatives.  A new bandwidth selection method based on maximizing thedifference between the estimates based on perturbed and unperturbed datawill be investigated by simulation.
Extending Hall's Theorem to Tripartite Graphs, Part Two There is a famous theorem in graph theory called Hall's Marriage Theorem, that gives a condition that determines when it is possible to pair off all the objects in one set with objects in another set, if only some of the potential pairs are allowed. This is usually described as finding a complete matching of non-adjacent edges in a bipartite graph. An example of this kind of pairing would be attempting to match student applicants with research projects --- each student is interested in only some of the projects, and each project has been selected by only some of the students. A complete matching would find exactly one project for every student applicant, if such a matching exists. The purpose of this project is to extend this theorem as simply as possible to tripartite graphs, which have three separate sets of points and edges between points in different sets. Now we want to prove that a similar simple condition would guarantee the existence of a complete packing of triples of connected points, or "triangles", in the graph. In particular, the conjecture to be proved is that, in most cases, a simple Hall-type condition guarantees the existence of a collection of triangles with no common edges, such that every edge on one side of the tripartite graph is in exactly one of those triangles. There are some known counterexamples, but they seem to be uncommon. Partial progress has already been made in proving that the conjecture is true when the tripartite graph does not contain a certain kind of "cycle of triangles". Now we will attempt to prove it for as many cases as possible that do contain these cycles of triangles.
Cell Adhesion Dynamics 2018 Cell adhesion regulation plays a key role in animal development: Adhesion proteins of the integrin family are the core components of an adhesion complex that is important for attaching cells to the extracellular matrix (ECM). Integrins are involved in many biological processes including cell migration, organogenesis, and the maintenance of tissue integrity under conditions of mechanical stress. My work looks at how the regulation of the assembly, strength, and turnover of integrin adhesions contributes to animal development with special emphasis on morphogenesis of the stem cell niche in the fly testes. The main research goal of the MITACS research projects will be to analyze the turnover of integrin adhesions in living embryos. We have recently shown that inetgrin-mediated adhesions at muscle attachments are rapidly turned over. Moreover we have gone on to show that this turnover is essential for the maintenance of cell-cell adhesion and for morphogenesis. We have also shown that the turnover of integrin-mediated adhesion is regulated by force. It is currently not known how integrin-mediated adhesions are turned over and we still know little about how integrin turnover is regulated. We study turnover using live imaging and Fluorescence Recovery After Photobleaching (FRAP) in the muscles of live fly embryos. The project involves studying candidate regulators of integrin turnover using FRAP in various candidate mutant backgrounds. The student will use fly genetics to introduce fluorescently tagged components of the integrin adhesion complex into the background of the candidate mutations and then carry out FRAP experiments. The student will then use various analytical techniques to study integrin turnover in this background. The student will apply a mathematical model we have developed in our lab to gain further mechanistic insight into the FRAP data. The student will then perform additional FRAP and immunohistological analysis of fly muscles using candidates 
Investigating the molecular function a key regulatory factor of an intracellular degradation pathway Baker's yeast Saccharomyces cerevisiae provides a well established model system to study the molecular mechanisms of autophagy, a pathway which is evolutionarily conserved from yeast to humans. Notably, the powerful genetics and biochemical tools and the fact that yeast is easy and fast to grow enable researchers to readily isolate from this organism to study their functions. Although there had been extensive studies on the subset of Atg proteins involved in packaged cargo into an membrane-encapsulated structure called the autophagosome, little is known about how different objects in the cells are being selected for degradation. The proposed research project focuses on Atg11, a protein that selects the Ape1 complex and the mitochondria to be delivered to the vacuole or the lysosome-like compartment in yeast. Recent proteomics studies suggested the activity of Atg11 is regulated by post translational modification known as acetylation. Our working hypothesis is that Atg11 acetylation alters its conformation and ability to interact with other binding partners in the cargo selection and packaging stages of autophagy.      Atg11 is one of the largest sized proteins in the Atg suite of proteins and there is no structural information available for Atg11 at present. The large size and presumably flexible nature of Atg11 pose significant challenges to it purification and has thus far precluded the use of conventional X-ray crystallographic and nuclear magnetic resonance approaches to study its structure. The proposed project will focus on using single-particle electron microscopy to obtain structural information on Atg11. In parallel, the Mitacs intern will perform in vitro acetylation assay to confirm that Atg11 can be acetylated by a lysine acetyltransferase complex known as NuA4. 
Elder abuse and the implication to dental education Over the past five years, DMD students have been receiving a 50-min session on the topic of elder abuse and neglect that covers basic information following a brief 10-item anonymous survey questionnaire to gauge their existing knowledge on the same topic (e.g., before the session). However, such methodology (e.g., the survey and the educational talk) has not been formally evaluated yet so its impact remains unknown. This 12-weeks project has the following Research Question(s):1) What is the level of understanding undergraduate dental students have in terms of elder abuse and neglect before and after a session on the same topic? 2) To what extent can the existing session be modified to better prepare dental students to recognize, and provide appropriate action for, elder abuse?It has also the following aim(s): to explore the existing level of understanding undergraduate dental students hold about elder abuse and neglect; to explore as to whether or not such understanding changed after an educational session on the topic; to better inform educational activities that address such an important issue, from recognizing its occurrence to providing appropriate action.Instead of surveys, individual interviews or group discussions could happen to explore the same topic, and could involve a selected number of students, not the entire class. If such approach is chosen, the ethical application would have to be changed accordingly, and an interview guide developed.
Collaborative Robot Project 2018 The Collaborative Advanced Robotics and Intelligent Systems Laboratory is an undertaking by researchers at the University of British Columbia interested in Human-Robot interaction and intelligent robotics.  Our research theme is the study and implementation of safe, comfortable, and useful interactions between people and robots.  The Collaborative, Human-focused, Assistive Robotics for Manufacturing (CHARM) project focuses on the emerging smart machine paradigm-shift for manufacturing systems, by advancing the use of intelligent robotic assistants (RAs) that can collaborate, directly and physically, with human co-workers in assembly tasks as part of the production team. We aim to advance methods for interacting with robotic assistants through developments in the perception, communication, control, and safe interaction technologies and techniques centered around supporting a worker performing a manufacturing task.  Over the coming year we will integrate and user-test a number of new capabilities for our RA collaborating with a human worker various assembly scenarios.  The key aspects of this work include intuitive turn-taking, handover of objects, and nonverbal communication between humans and robots.  Human and workspace tracking is be provided through a multicamera RGB3D system, accelerometers, load cells and other tracking systems.  Contextual situation awareness information is provided by a database which maintains a world model of the worker, the environment, and the robot.  A planning module works with the database to determine the next steps for the robot in response to the workers actions, and the task at hand, and an adaptive learning module adjust the timing for execution of the robot's plans.Currently, CARIS researchers are developing the RA interaction methods for these studies.  For turn-taking, we have recently identified the implicit cues related to a worker’s gaze/arm/head movement (attention) related to task switching. We correlated these cues with the natural timing of turn-taking and are implementing an automatic turn-taking/giving controller. 
The Canadian Longitudinal Study on Aging With qualitative data (various tools and questionnaires including self reported data and clinical information) from more than 19,000 Canadians, we will attempt to answer these three unique research questions: 1. To what extent do psychological traits (e.g. personality characteristics) influence the perception of oral health-related quality of life across individuals of different socioeconomic status?Hypothesis: Those who are from a lower socioeconomic status, who are (more) depressed and who hold a personality trait towards social closeness or alienation would rate their oral health as poor and have avoided eating certain foods even if they have not experienced any oral diseases or problems. They would have answered that way because they are more likely to be depressed, anxious, and holding negative emotions no matter the status of their oral health. 2. How is tooth loss in adulthood influenced by oral health-related beliefs, socioeconomic position, and self-care behaviour?Hypothesis: Favourable oral health beliefs can be explained by a higher socioeconomic position which, in turn, would explain favourable self-care behaviours and ultimately, be a protective chain for tooth loss. We will be testing the assumptions while addressing the above research question.3. Among participants with dry mouth, to what extent is the experience of dry mouth attenuated or exacerbated by a myriad of oral and general health factors, and socioeconomic status in men and women? Hypothesis: Those who are older and female, current smokers, with a moderate to high alcohol consumption, have low income and low education, sporadic social networking, use one or more medications, have one or more chronic conditions, and have dentures will more likely report dry mouth, poor oral health, inadequate chewing and swallowing, would also have lost weight, have uncomfortable dentures, and bad breath than those who do not hold the same characteristics.
The Functional Connectome: Hallucinations The neuroimaging focus of the proposed work will apply advanced multivariate methodology to comprehensive, internationally shared data sets in order to generate new insights into these intermediate networks as they relate to hallucinations, thereby contributing to a biological understanding of hallucinations and delusions in schizophrenia. Attempts to understand networks must be based on connectivity at some level, and this has led to international efforts to share data in order to define the set of connections in the human brain. This has been coined the Human Connectome Project, where “connectome” refers to the connection matrix of the brain. When the object of study is functional neuroimaging data, this endeavour is referred to study of the functional connectome.Specific blood-oxygen-level-dependent (BOLD) networks respond to most cognitive tasks, and are coined the task-positive (TPN) and task-negative (TNN) networks (Fox et al., 2005). Although the TPN and TNN are expected to be common to all tasks, other networks are symptom-group or task-specific. We have developed multivariate methodology that facilitates retrieval, in large datasets, of functional networks common to all tasks, as well as those specific to particular task types. The current project involved a data sharing initiative whereby functional magnetic resonance imaging (fMRI) data from multiple sites will be simultaneously analyzed to identify functional brain networks underlying hallucinations and delusions.
Modelling and control of an experimental small-scale wind turbineThe proposed research project is modelling and feedback control system design for an experimental small-scale wind turbine. Control objectives are both the maximization of the energy capture and the minimization of the structural loading against wind disturbances. These objectives are achieved by controlling the generator torque and the blade pitch angle. Using both physics laws and modeling software FAST developed by the National Renewable Energy Lab in US, mathematical models are derived to represent the system dynamics. Several controllers are designed based on classical control theory, linear state-space control theory, and advanced robust and nonlinear control theory. The performance of the designed controllers will be analyzed by thorough simulations using Matlab/Simulink and FAST, as well as experiments using a wind turbine experimental setup in front of a wind tunnel. Research results will lead to future development of a floating offshore wind turbine experimental setup.
An experimetnal setup development for automotive engine controlThe objective of the research project is to implement an engine control unit (ECU) that we acquired recently to an automotive engine test bench for the fuel injection control purpose. The engine system to be used is a Hyundai Gamma engine (direct-injection gasoline engine), or other types of engines. The ECU is a MotoHawk microcontroller which determines the amount of fuel to be injected based on sensor measurements. To measure the air-to-fuel ratio in real time, two wide-band oxygen sensors will be installed before and after the three-way catalytic converter in the exhaust pipe. Both a simple PID controller and an advanced robust controller will be tested, and the closed-loop system performances will be compared over various operating conditions (engine speed and air flow). These controllers will be realized in Matlab/Simulink, and transferred to the ECU microcontroller.
Experimental verification of control algorithms for earthquake simulatorThe project will focus on the experimental verification of robust control algorithms for earthquake simulator. The students will be working in world-class standard structural laboratories to develop sensing and control technologies for dynamic behaviors of earthquake simulator. While working in the laboratory, students will gain valuable hands-on experience to develop and apply the control algorithms adopted from robotic engineering to civil engineering applications.
Seismic behavior and design of next-generation structural components and systemsThe project will focus on seismic behavior and design of next-generation structural components and systems for seismic application. The developed structural components and systems will be used to mitigate seismic risks of structures and protect lives from severe earthquakes. The students will be working in the state-of-the-art research facility and build up general research skills by designing, modelling and validating the next-generation structural components and systems. Students will gain knowledge in structural design and assessment, and develop skills in finite element modelling and analysis.
Development and implementation of innovative control algorithms for structural and earthquake engineeringThe project will focus on development and implementation of innovative active control algorithms for structural and earthquake engineering. The students will be working at the state-of-the-art research facility. The students will have the opportunity to learn and implement the theory of active control algorithms to building science. The Students will obtain the practice experience to apply automatic control and robotic engineering to structural and earthquake engineering. In addition, the students will develop well established communication and professional skills in working with researches and students from different countries.
Leaching of contaminants from mine waste materials The objective of this project is to investigate the kinetics and mechanisms by which various toxic elements are released from mine waste materials. This will be studied through carrying out laboratory leaching test using temperature controlled reactors.
Bioleaching of refractory gold ores The objective of this project is to investigate the feasibility of using bacteria to oxidize pyrite to liberate gold for the subsequent gold leaching. This will be studied through carrying out laboratory leaching tests using temperature controlled reactors.
Adapting Counselling and Psychotherapy to the Indian Culture Available counselling services in India, Canada, and abroad are predominantly based on Western approaches to psychology with little to no incorporation of Eastern philosophies, Indian cultural customs, and local religious traditions (Arulmani, 2007). To neglect traditional healing practices and cultural understandings that emerge out of ancient and contemporary Indian society is to overlook influential and time-tested healing resources. Yet, most Canadian and American counsellors have little awareness of Indian and other Eastern approaches to healing and of how to adapt counselling in light of Indian cultural and religious traditions (Sue & Sue, 2008). Thus the potential for more effective counselling for individuals of Indian descent is not being realized with approaches based purely on Western counselling theories and models. This research study is an attempt to provide counsellors with needed background information in order to optimize the success of counselling with individuals of Indian descent by understanding how to infuse Indian cultural practices and religious traditions into conventional counselling practices. It replicates my recent, previous study in which 45 counsellors in India were interviewed about how they adapt counselling to the Indian culture and a grounded theory model developed. This current study will interview 30 counsellors in Canada who specialize in working with individuals of Indian descent to see if a similar model will be developed.Interns will assist with interview scheduling, interviewing, transcribing interviews, data management In SPSS, and basic data analyses. 
Counselling Psychology Education and Training in Canada: An Updated Curricular AnalysisRecent advances for counselling psychology in Canada have led to increased efforts to identify what characterizes the specialty in the Canadian context especially compared to related graduate specializations like clinical and school psychology. Because counselling psychology only recently received a nationally endorsed definition by the Canadian Psychological Association in 2009, individual doctoral programs have developed relatively independently of each other outside of minimum accreditation requirements, based on their divergent understandings of the field. This study will provide a quantitative comparison of counselling psychology doctoral programs in Canada to identify areas of overlap and differentiation in the post-common definition era. It updates a previous program curricular analysis across Canada. The result will assist potential graduate students with understanding the present characteristics of counselling psychology training and education in Canada as well as unique strengths for each individual program. '
Robotic Skin and Wearable Sensors made from Gels We aim to create flexible, stretchable 'skins' that can be applied to any surface - a robot, a car, a person, a wall or a bed for example. This skin senses touch, stretch and bend, and is very low in cost, allowing surfaces to become interactive. It will enable health monitoring, robot-human interactions, and could make any surface interactive. We are seeking your help to design, build and test these skins. The devices are composed of gels -  very low cost and soft materials that are mostly salt water - and rubbery materials. Both these materials are highly stretchable and tough. The gels contain ions and so are used as electrodes. The rubbery materials act as insulators. In one form the sensing is achieved by creating an array of electrodes. The charge on the electrodes is affected by the approach of a finger or the stretching of the skin. In a second approach, the salt ions within the gel are displaced when pressure is applied, generating a voltage.Our team are looking for students who can make the devices, perform mechanical and electromechanical testing, work out packaging, design and implement the readout electronics, analyze and plot the sensor response, and investigate robotic, biomedical and other applications.This work is described at http://advances.sciencemag.org/content/3/3/e1602200.full , including videos that can be found under the data the Figures & Data tab.
Rapid detection of Salmonella Enteritidis in fresh produce using a three-dimensional paper-based pop-up microfluidic device Salmonella is one of the most common enteric pathogens that widely dispersed in the environment and can be transferred to humans via many food products, such as meat, poultry, fresh produce, and dairy products. Salmonella cause over 80.3 million cases of infections and 155,000 deaths each year worldwide. In some cases, Salmonella may invade into vascular structures, bones, or other localized sites, and may eventually lead to life-threatening bacteremia. Traditional methods for the detection of Salmonella include various cultural, biochemical, and immunological and molecular techniques, but they are labor intensive and time consuming. Therefore, it is essential to develop a simple method to facilitate rapid detection of Salmonella in agri-food commodity.With the advances in point-of-care technologies, various paper-based devices have been developed to detect foodborne pathogens, such as paper-based ELISA, lateral flow test strips and three-dimensional paper-based microfluidic devices. However, multiple operation steps (e.g., reagent addition, washing, incubation, etc.) are still required in the assay, which limit their applications in resource-limited settings. In this study, we aim to simplify the multiple step reactions required in immunoassay to detect Salmonella bacteria by using a “pop-up” paper-based microfluidic device. Integrating the pop up structure into the paper-based device enables highly flexible design of the assay. This structure makes it possible to change the flow path of reagent and control the timing of various steps of the assay using a single sheet of folded paper.
A paper-based origami device for sensitive molecular detection of E. coli O157:H7 in food samplesOver the past decades, the global incidence of foodborne infections has markedly increased. Escherichia coli O157:H7 is one of the most harmful foodborne pathogens that can cause serious foodborne illnesses and even deaths. Therefore, accurate and sensitive methods to detect E. coli O157:H7 in food products are extremely necessary to prevent its outbreaks. Conventional culture-based methods, polymerase chain reaction (PCR) and enzyme-linked immunosorbent assay (ELISA) have been used for the detection of E. coli O157:H7. However, they are time consuming, labor intensive and require expensive equipment. Therefore, there is a need to develop a rapid and sensitive biosensor for food safety monitoring.In this project, we aim to develop a paper-based origami device coupled with a vertical flow biosensor to achieve rapid colorimetric detection of E. coli O157:H7 nucleic acid. Paper-based origami device enables the programming of multiple steps required in nucleic acid testing. This can be achieved by integrating wax printing and paper folding technologies to distribute fluids both vertically and laterally. The origami device will be coupled with vertical flow paper-based biosensor to achieve rapid and sensitive food safety analysis. 
Designing the Next Generation of Power Converters for Solar Power ApplicationsThis research project applies directly to improving solar power generation efficiency employing the lab’s power conversion platform. Technical advances in solar power conversion are made daily, so keeping the platform at the leading edge of technology is a rewarding learning experience. Through the application of research, design, fabrication, and testing, the student will be a significant part of the lifecycle of a complete iteration of the solar power platform and associated electronics.Target: Assist with the researching, designing, fabricating, and testing of the next-generation solar power platform.Training: The student will be paired with a graduate student and receive full training on the principles of operation, the fabrication process, and the testing of the most recent power platform at UBC. The student will finish this project with significant hands-on experience with electronics that are at the forefront of today’s solar energy systems.Methodology: This solar power platform project involves literature review, simulations in MATLAB/Simulink and MultiSim, real-time solar simulation, algorithm testing, PCB layout, PCB population (soldering), and electrical testing. The student will be expected to contribute to some, or all, aspects of the design cycle.
Designing the Next Generation of Power Converters for Wind Power ApplicationsThis research project applies directly to improving wind power generation efficiency employing the lab’s power conversion platform. Technical advances in wind power conversion are made daily, so keeping the platform at the leading edge of technology is a rewarding learning experience. Through the application of research, design, fabrication, and testing, the student will be a significant part of the lifecycle of a complete iteration of the wind power platform and associated electronics.Target: Assist with the researching, designing, fabricating, and testing of the next-generation wind power platform.Training: The student will be paired with a graduate student and receive full training on the principles of operation, the fabrication process, and the testing of the most recent power platform at UBC. The student will finish this project with significant hands-on experience with electronics that are at the forefront of today’s wind energy systems.Methodology: This wind power platform project involves literature review, simulations in MATLAB/Simulink and MultiSim, real-time wind simulation, algorithm testing, PCB layout, PCB population (soldering), and electrical testing. The student will be expected to contribute to some, or all, aspects of the design cycle.
Modulating immune response in tumors via nanoparticle drug delivery (1)Tumor cells secret growth factors, cytokines and chemokines to drive the immune response in the tumor microenvironment towards pro-inflammatory, promoting tumor invasion and suppressing anti-tumor immunity. Immuno-modulation of the tumor microenvironment is an attractive strategy for antitumor therapy, but systemic delivery of immunomodulating agents often results in severe side effects. The Li lab plans to develop a nanoparticle system to target an immunomodulating agent to the tumor to re-educate the immune cells in the tumor microenvironment. It is hypothesized that this strategy will reduce the side effects, while exert enhanced anti-tumor immunity.
Development of nanoparticles for delivery of nucleic acids for gene therapyGene therapy, including genome editing, gene silencing, mRNA alternative splicing, and therapeutic protein expression, provides an alternative treatment for diseases that cannot be cured by conventional therapies. Those challenging diseases include cancer, genetic disorders, and viral infection. The limiting step for gene therapy is efficient delivery of nucleic acids into the target cells. The delivery system needs to overcome various barriers and release the nucleic acids in the target site. The major delivery barriers include rapid enzymatic degradation, renal elimination, efficient uptake by the target cells and release in the desirable subcellular compartment for optimal effect. The Li lab focuses on developing innovative nanoparticle delivery systems that provide stable and efficient encapsulation of nucleic acids and target them to specific cells. Ultimately, these nanoparticles will be used to treat genetic disorders in both in vitro and in vivo models.     
Ultrafast coherent control of molecular dynamics with shaped laser pulses_Clone (1)MAIN OBJECTIVE. Our research is focused on expanding the boundaries of coherent control of molecular dynamics with shaped ultra-short laser pulses. Specifically, we develop new methods of exciting extreme rotational states – the so called “molecular super rotors”, and investigate the effects of ultra-fast rotation on chemical and physical properties of molecules, as well as molecular interactions with other molecules, solid surfaces and external fields. BACKGROUND. Control of molecular rotation has been long recognized and successfully used as a powerful tool for steering chemical reactions, imaging individual molecular orbitals, generating extreme ultraviolet radiation, deflecting molecular beams and separating molecular isotopes. Recent theoretical studies have indicated enormous potential of extending the reach of rotational control to ultra-high rotational states. Ultrafast molecular spinning has been predicted to change the character of molecular collisions with solid surfaces, alter molecular trajectories in external fields and suppress collisional decoherence. New ways of molecular cooling and selective chemical bond breaking by inducing super rotation have been suggested. Yet, owing to the challenges of bringing a large number of molecules to fast synchronous rotation, very little experimental work has been done on molecular super rotors. METHODOLOGY. Our research team is developing two new approaches to ultrafast rotational control of molecules. (1) We have recently built an “optical centrifuge” in which molecular rotation is achieved by forcing the molecules to follow the rotating polarization of a laser field. Using the centrifuge technique, we have succeeded in producing, observing and controlling molecular super rotors. (2) We are also developing a method of exciting extreme rotational states with high-power ultra-short pulse trains. Each laser pulse in the train exerts a small torque on a molecule, making it rotate toward the field polarization. The cumulative effect of multiple pulses enables one to induce fast molecular rotation without breaking the molecule apart 
Long-term responses of streams and riparian areas to forest harvesting (1)Forest harvesting around streams can have large, direct impacts.  Some of the alterations to important processes, such as the amount of light reaching a stream, can recover quickly.  However, other changes may take decades to recover, such as physical structure, including the amount of large wood in stream channels.  Other changes to the forest composition (affecting organic matter inputs and chemistry) may also be slow to change.  Most ecological studies consider only the short-term responses, usually at most a few years.  In this study we have 15 stream catchments that had different magnitudes of forest harvesting almost 20 years ago, and we are considering how the intensity of harvesting affects recovery of biological communities and organic matter dynamics.
Effects of multiple stressors on freshwater ecosystems Freshwater ecosystems are affected by many kinds of stressors from land use, including increased rates of sediment inputs, nutrients, contaminants, heating of water, changes in hydrology and flow permanence, etc.  How do these different stressors interact to affect ecosystems?  This work addresses the combined and cumulative effects of stressors on species, population interactions, and ecosystem functions. We have used 2-way and 3-way experiments, and even with gradients of factors, to look at the interactions between these factors, as it is rare to have one factor impacting a system at one time (for an example see: Greig HS, et al. 2012. Warming, eutrophication, and predator loss amplify subsidies between aquatic and terrestrial ecosystems. Global Change Biology 18: 504–514).  We use experimental streams and ponds to perform these manipulations, coupled with laboratory work to measure differences in the biological community (invertebrates, fish, algae, etc.) and ecosystem functions (ecosystem respiration, primary production, decomposition).  These experimental streams are located in outdoor field settings, and open to the natural environment providing a degree of realism that cannot be duplicated indoors.  These mesocosm experiments provide full experimental control and the ability to alter many aspects of these ecosystems.  
A centralized mechanism for housing re-allocation Many major cities in Canada and the U.S. provide affordable housing options for eligible low-income families, seniors, and persons with disabilities. For example, the provincial government of British Columbia provides subsidized housing to more than 60,000 residences ; the Department of Housing and Urban Development (HUD) in the U.S. has funded public housing in all major cities, which accommodated a total of approximately 1.2 million  households across the country. To apply for public housing, eligible householders have to specify their preferred housing type, including the number of bedrooms, floors, community type, and locations, and wait for their turn. At the same time, the householders currently residing in public housing may occasionally request to move to other public housing units, or resort to private housing options, due to changes in their income and family composition. To accommodate the needs of both applicants on the waitlist and the existing tenants, the limited public housing units have to be sophisticated allocated. We consider a practical scenario in which householders only report their desired housing types, and the objective of assignment problem is measured by the number of householders whose wishes are met. We formulate this problem as a maximum-cost flow problem with set-constraints. We propose an efficient algorithm that could solve the problem based on the machinery developed in the literature. Our algorithm can be adapted to cover the case when householders are ranked (by their waiting time or emergency needs, for example), or when householders have general cardinal values associated with each type of housing. 
Radio Frequency Circuit Design (1) The wireless industry is experiencing explosive growth with applications like cellular telephony, wireless LAN, and personal area networks becoming commodities of everyday life. One major factor contributing to this growth is the emerging presence of CMOS technology in commercial analog and radio frequency integrated circuits (RFIC). Recently, with the drive towards system-on-chip (SOC) integration, there has been a tremendous interest in implementing RF circuits such as low noise amplifiers (LNA), mixers, power amplifiers (PA) and voltage-controlled oscillators (VCO) in digital CMOS technology. High performance with low area and power consumption are some of the key design concerns. In this project, the student will first learn about different radio-frequency transceivers, and then either design one of the key RF component for a 5G mobile/sensor network application, or carry out measurements in the lab, or both. 
Biodiversity of headwater streams Biodiversity of invertebrate animals in small streams and their riparian areas is very high.  The reasons for this high biodiversity are not known, but we are testing for the patterns and experimentally manipulating habitats to see if the abiotic factors that are associated with high biodiversity in these areas can be extended.  In particular we are studying the contributions of high-elevation streams and ponds that are disproportionately impacted by climate change.  We know relatively little about such alpine areas and the freshwater biodiversity therein, because these areas are not directly used for human activities, including fishing and water withdrawals.  This project will combine field surveys, transplant experiments and mesocosm experiments to address the diversity in these sites and their range of tolerance for changes in their environments related to climate change.
Adaptive logging of program behavior If you have written a program then you have probably added logging statements to your code. These statements output log messages that help developers understand how the program is executing, like which method is invoked and what are the data values assigned to the various variables in the program. Unfortunately, log statements must be added manually. Moreover, they are static -- they do not move around, they do not change, and the developer must manually comment them out, remove them, change them to log more information, etc.This project is about improving logging. Can we create automated tools that automatically instrument programs with logging statements when the program is in trouble? For example, if the program hits an exception multiple times, can it start to log more and more information? In this project you will explore these questions by developing algorithms to determine when and where to add logging statements (and where to remove them). You will also construct a prototype that implements these algorithms and can help developers log better.
Developing an asserts language for systems code Asserts are an important software engineering tool for developers of complex systems. For example, the Linux kernel relies on thousands of assert statements to check pre-conditions, assert loop invariants, check for memory leaks, and so on. Unfortunately, maintaining asserts in complex code (e.g., in large C codebases) is a difficult task. The code changes, and asserts must be updated. New code is written, and asserts must be propagated into this new code. Furthermore, asserts typically express non-trivial properties and are poorly documented.The goal of this project is to define, design, and implement a new language for specifying and maintaining assertions in C/C++ code. This project include domain-specific language design (DSL design), as well as programming languages design and implementation work. Furthermore, it will involve significant hacking on complex systems code, such as the Linux kernel tree. The end-goal is to provide developers with tools to help them make fewer mistakes in writing and maintaining assertions.



Building a platform for analysis bots on GitHub GitHub is an online community for open source projects. This website hosts millions of software projects that developers collaborate on. It includes numerous tools, including Wikis, issue trackers, and so on.The purpose of this project is to continue the development of a platform for "analysis bots" -- automated software agents that will execute on GitHub project code and potentially alert the project of issues with the project. For example, a bot could help improve the quality of comments in GitHub projects by running a spell checker over all comments in code and reporting mispellings as issues or github pull requests to the project.The platform will require a careful balance of utility (want useful bots), intrusiveness (do not want to alert projects that do not care about these alerts), and programmability (want to support a variety of bot types). I have ideas for a couple of bot types, but you will also get to design and implement new bot varieties of your own on top of your platform.
Using inferred software models to bootstrap model checking Recent techniques developed in my lab are able to model software based on their runtime activity. That is, we can collect traces and use these to recover (reverse engineer) the model of the running software. We can this process model inference.One exciting application of this approach is towards verifying useful properties of software. Typically, the verification process requires an abstract model that represents the software. And these models are often unavailable. Can models inferred with model inference techniques be used instead of manually-specified software models? This project is an exploration into this question.
Human-directed behavior in dairy calves Positive human-animal interactions are considered an important aspect of providing good welfare to livestock animals and to reduce stressful situations. However, stress responses during handling might vary depending on the individual’s inclination to interact with human handlers. There is currently no standard test to measure this inclination in farm animals; common test paradigms such as the novel human or the human approach test are likely confounded by other factors such as fear responses, and the subject’s anticipation of food or negative events. Research on dog cognition has skyrocketed over the last decades, and many test paradigms focused in particular on dogs’ ability to interact with humans. When confronted with a problem-solving task that dogs cannot solve by themselves, they frequently gaze towards humans positioned nearby the problem. This has often been interpreted as seeking information from humans in order to receive an otherwise inaccessible food item. But horses and goats also express this human-directed behavior during problem-solving tasks. Dogs are also highly skillful in guiding their own behavior by referring to information from humans. They use human pointing and gazing gestures to infer the position of hidden food and learn socially from humans. Other domestic species have been tested, e.g. pigs, goats, and horses, but have been found to be less skillful in some of these tasks compared to dogs. However, many questions remain e.g. whether the inclination to seek information from humans and the inclination to use information from humans are correlated. It is also less clear how personality traits of individuals affect their performance in these tasks. Finally, cattle are a neglected species in terms of animal cognitive research. Having a measure for inter-individual variation in livestock in their inclination to interact with human handlers would open new opportunities to adapt livestock management to their individual needs.
Level the field: Disability inclusion in the sport sector The research partners (the School of Kinesiology, UBC Recreation and viaSport Bc) share a common goal of creating a more inclusive, welcoming sport sytem on our campus and across the province. We formed a partnership to engage in research activities to create new insights into (1) how individuals with disabilities are currently included/excluded from sport on campus and in British Columbia and (2) how the sport sector can be made more inclusive.There is considerable evidence that sport and physical activity can have a postiive impact on the psycho-social wellbeing for epople with disabilities. Yet people with disabilities are half as likely to be negaged in sport compared to able-bodied peers. Overwhelmingly the existing research has focused on identifying the barriers to participation. While this research has been importatnt in understanding the conditions necessary to make sport participation possible for people with disabilities, there is a growing recognition among scholars that removing barriers is not the same as creating an inclusive and welcoming sport sector.Although our research is ongoing (we are in year 1 of a 3 year funded research program), we have opportunities for student interns to join our team and be involved in differrent projects. Some of the projects planned for Summer of 2018 include designing and implementing online surveys asking people about disabilities about their sport experiences, carrying out evaluations of existing campus sport programs and facilities with regards to accessibilty and inclusion initiatives, and hosting open houses with community partners to explore the needs of community members with disabilities with regards to inclusive sport programming.Interns will be assigned to specific tasks and work closely with the research team which includes academics and industry partners. 
LGBTQ Aging As populations age around the globe, increasing attention is being given to the everyday lives of older adults. In particular, there is a growing wealth of knowledge concerning heterosexual older adults’ perceptions and experiences of ageing in a globalised world where youthfulness is increasingly privileged and being old is often associated with social exclusion and discrimination.  To date, however, the socio-cultural research has largely ignored lesbian, gay, bisexual, transgender, and queer (LGBTQ) older adults. Little is known about how sexual orientation contributes to societal exclusion or how LGBTQ older adults navigate age and gender norms. This study considers LGBTQ ageing from a variety of angles, including an exploration of ageism (discrimination against individuals on the basis of chronological age), heterosexism (discrimination on the basis of sexual orientation), body image (perceptions of and attitudes towards one’s body), and perceptions and experiences of health, illness, and social interactions. This particular part of the ongoing project will entail qualitative interviews with LGBTQ older adults aged 50+. Students will work as part of a research team and will receive training in qualitative methods, including interviewing, transcribing, and data analysis. Students will be involved in recruiting participants, piloting interview schedules, helping to conduct interviews, and transcribing and coding qualitative research data.
Older Women and Media Representations Media representations reflect and reproduce cultural age and gender norms. North American media have largely under represented older adults. That said, the limited representations have characterised older adults in two opposing ways. On the one hand, older adults have been depicted as unattractive, frail, dependent, and senile, thereby mirroring taken-for-granted ageist stereotypes. On the other hand, older adults are often represented as wealthy individuals who are in good health and happily engaged in leisure and consumption. Portrayals have also been gendered as older men have tended to be more positively portrayed than older women. In this study, we will be examining how Canadian newspaper and magazine stories depict older women’s engagement in health promotion and use of beauty work practices and products. In particular, we will examine the meanings attached to gender, appearance work, and the management of the ageing body within the texts and accompanying images of the magazine and newspaper stories. Students will work as part of a research team and will receive training in qualitative methods, including textual and discourse analysis. Students will be involved in data retrieval, data analysis, and the preparation of manuscripts. 
Magnetic Resonance Image Analysis in Neurological Disease (1) We have acquired MRI data of the brain and spinal cord of people with neurological diseases such as MS, motor neuron disease, epilepsy, and more, as well as healthy controls. The MRI protocol includes myelin water imaging, a technique pioneered by our group, as well as other conventional and non-conventional MRI techniques. The ultimate goal is to understand the relationship between acquired data and the underlying physiological processes, and to determine which techniques may be the most useful in terms of diagnosis, prognosis, and treatment assessment. The student will be responsible for aiding in data processing and analysis. The primary goal will be to explore methods of comparing MRI techniques to determine the physical basis of differences in results, and how to combine findings to achieve the optimal amount of information regarding disease progression. This will include comparing myelin water imaging results to other imaging techniques as well as clinical measures. He or she will gain an understanding of MRI and the pathological basis of magnetic resonance signal. Practical skills that will be acquired include data analysis using Linux (including shell scripting) and Matlab. There will be opportunities to co-author peer-reviewed publications. This project would be ideal for a student of Physics, Engineering, Neuroscience or Computer Science who has an interest in biomedical research.
Explore sorbent materials for organic and metal contaminants stormwater treatment_Clone (1)Stormwater from urban areas is often contaminated with metals, organic pollutants and nutrients. Adsorption filters is one of the most promising techniques for removal of dissolved, colloidal and particulate pollutants in stormwater. However, there is currently limited knowledge on the potential of using these filters for removing stormwater contaminants. The aim of this research is to investigate the efficiency of different adsorption filter media to remove pollutants from stormwater. We use filter materials that are cheap, easily accessible and available in large quantities, show good water permeability and may be reused or recycled. The focus is on organic pollutants, as they are often detected in stormwater and many organic pollutants are persistent and show adverse effects on aquatic organisms. All filter media are first investigated using synthetic stormwater in the lab, in order to obtain a controlled environment so that the results from different tests can be easily compared. The next step is to investigate whether the filter materials are effective in removing pollutants in natural stormwater, where many external factors can affect the materials’ capacity and durability. The experiments are expected to provide valuable information on the effectiveness of a range of potential filter media for removal of organic and inorganic pollutants in stormwater, and an estimate of filter life and maintenance requirements.
Dissecting plant defence responses against microbial pathogens using genetic and molecular methods (1)Reverse genetic analysis of E3 ubiquitin ligase-encoding genes using an autoimmune mutant as a sensitized screening background      Ubiquitination is a common protein modification for regulating the fate of protein targets, notably in terms of stability. The enzymatic reaction involves enzymes E1 (Ubiquitin (Ub)-activating enzyme), E2 (Ub-conjugating enzyme) and E3 (Ub ligase), where E3s are the major specificity determinants. Plants have extended families of E3s. For example, there are about 600 RING/U-box-type E3s and 700 F-box proteins in Arabidopsis. The functions of most of these E3s are unknown and very few have been identified as regulators of plant immune responses, most likely due to high levels of genetic redundancy. Our previous study of CPR1, which is an F-box protein, prompted us to investigate additional E3s that are potentially involved in the regulation of immune receptor mediated immunity.                 We first mined the publicly available microarray data and selected 70 E3s whose transcripts are induced by pathogen infection. Among these candidates, we have generated transgenic plants overexpressing 40 E3s in snc1,  an autoimmune mutant background to determine whether they can enhance or suppress its autoimmunity. We have thus far identified four E3s suppressing snc1 and two E3s enhancing snc1 when overexpressed. The research intern student will carry out more detailed analyses to determine how the identified E3s regulate plant immunity.                The student will get training in methodologies in plant molecular biology, reverse genetics, biochemistry and plant pathology. Genetic pathways will be analyzed, and protein-protein interactions will be assayed. He/She will be required to read original research papers and join group discussion meetings. The student will also meet regularly with the principal investigator for periodic evaluations. 
Development of remediation technology for emergency organic contaminantsThis research project is focussed on recent research on engineering aspects of emerging contaminants and persistent organic pollutants. The  project will involve several components:• A comprehensive literature review will be carried out on potential sorbent materials for removal of various emerging contaminants from groundwater, streams and sediments.• Physical and chemical properties of collected sorbent materials, groundwater, landfill leachate, wastewater including pH, electrical conductivity (EC), total organic carbon (TOC), cation exchange capacity (CEC)/ anion exchange capacity (AEC), point of zero net charge (PZNC), exchangeable cations, metals and dissolved organic matter (DOM), will be characterized.• Contaminants of interests will be extracted from contaminated groundwater and sediments, and collected sorbent materials.• Batch sorption test will be carried out to assist in the selection of the applicable sorbent materials.• The sorption processes of  Contaminants of interests by various sorbent materials after sorption will be analysed based on the relationship between sorption coefficients and physical/chemical properties of sorbents.
Automated Runtime System and Middleware for Next-Generation IoT SystemsIoT systems nowadays exhibit many important challenges, such as the proliferation of numerous incompatible protocols and devices which make the design, implementation and integration of  IoT systems extremely complex and costly. Therefore, there is a compelling need to come up with a universal development paradigm, so that the various components of the system can be programmed using a unified set of APIs, and so that they can speak to each other, regardless of their hardware or operating systems, while shielding complex distributed systems concerns from developers. In addition, many IoT systems nowadays exhibit important security challenges which can lead to disastrous consequences if left unaddressed.In this work, we propose SmartJS, a rich Javascript Node.js-based runtime environment and ubiquitous communication system that abstracts the complexity and variety of specific platforms, operating systems and lower-level protocols used in today’s IoT systems. An IoT application developed with SmartJS is separated into multiple logical components (Node.js modules). Then, by means of a XML-based declarative syntax, developers can define the nodes comprised in the IoT system (both things and infrastructure/cloud nodes), as well as the logical placement of the various logical components on the nodes. Taking the source code and the declarative files, the SmartJs runtime bootstraps and manages the execution of the IoT system as a whole, thereby shielding developers from low-level distributed systems considerations. Finally, SmartJs also provides several security measures such live system-wide invariant monitoring and analysis.
Developing novel alternatives to antibiotics (1) The research project will involve extending our work in the area of bioconjugation by investigating a combined system of antimicrobial peptide and polymers to form hydrogels. In recent years, we have demonstrated that derivatives of aurein 2.2 containing cysteine mutations at the C-terminus can be covalently attached to hyperbranched polyglycerol (HPG) to yield bioconjugates (HPGylation) with some antimicrobial activity and excellent blood compatibility (Kumar P, Shenoi R a., Lai BFL, Nguyen M, Kizhakkedathu JN, Straus SK. Conjugation of Aurein 2.2 to HPG Yields an Antimicrobial with Better Properties. Biomacromolecules. 2015;16(3):913-923). Importantly, our studies demonstrated that HPGylation decreases toxicity towards blood cells and prevents complement activation. In comparison to polyethylene glycol, HPGylation results in conjugates with significantly better activities. However, compared to the free aurein 2.2, activities are lower, so there is room for further development. Hence, we have since optimized the peptide and the HPG size to yield more active bioconjugates.Continuing on from this work, we will develop hydrogels with the aim to obtaining optimized wound healing systems which could be used in antibacterial applications.
New Therapeutic Targets for Chronic Heart Transplant Rejection Granzyme K (GzmK) is a pro-inflammatory protease that is markedly elevated in patients suffering from CAV. Our preliminary studies have demonstrated that GzmK induces endothelial dysfunction which is one of the earliest steps in CAV pathogenesis. We hypothesize that GzmK contributes to CAV through the promotion of inflammation and that its inhibition will result in reduced CAV. The intern will assist a clinician-scientist in determining how GzmK inhibition affects the onset and progression of CAV. 
Identify regulators of plant immunity using a functional genomics approachArabidopsis transcription factor SARD1 (SAR DEFICIENT1) functions as a master regulator of plant defense against pathogens and it controls the expression of many key regulators of plant immunity. We have identified a large number of target genes of SARD1 by chromatin immunoprecipitation-sequencing analysis. It is hypothesized that many of these SARD1 target genes play important roles in plant immunity. Reverse genetics analysis will be carried out on the SARD1 target genes to test their functions in plant defense against pathogens. Proteins encoded by genes required for plant immunity will be studied further by biochemical analysis.
Developing methods to induce natural resistance against powdery mildew disease in plantsThe goal of the project is to find plant metabolites/components that can effectively induce plant defense against powdery mildew diseases. First, we will test whether treatment of known plant defense signaling molecules such as pipecolic acid can induce resistance against powdery mildew in Arabidopsis plants. Second, we will test whether treatment with a collection of elicitors derived from conserved molecular features of microbes such as bacterial flagellin and the fungal cell wall component chitin, which are known to trigger resistance against bacterial pathogens, can induce resistance against powdery mildew in plants. Finally, we will screen a large collection of plant natural products to test whether they can induce plant defense responses and resistance against powdery mildew. The knowledge obtained from the project will contribute to the development of new strategies to manage plant fungal diseases. It also provides superb training opportunities for students. 
Brain Inflammation in Schizophrenia Schizophrenia is a serious mental illness characterized by psychosis, negative symptoms and cognitive impairment. It occurs, on average, in 1% of the population worldwide. At the present time the etiology and pathophysiology of this disorder isn’t well understood.  Over recent years multiple lines of evidence from genetic, epidemiological and biochemical studies have converged to suggest that immune-dysregulation and/or inflammation plays a role in schizophrenia. However, at the present time it is unknown whether inflammation occurs in the brains of individuals with schizophrenia. Our primary focus is on answering this question.  Matrix metalloproteinases (MMP) are a family of proteolytic enzymes that are implicated in inflammation. In particular, it has been reported that regulation of MMP is altered during inflammation, leading to upregulation of expression of inflammatory molecules such as cytokines and chemokines. In this project we will examine the role of MMPs in schizophrenia by quantifying protein and mRNA expression of MMPs in post-mortem brain tissue from individuals with schizophrenia and matched controls. 
Fatigue modelling of additive manufactured heterogeneous materialsAdditive manufacturing (AM) is a novel technique to manufacture components in arbitrary shapes that is revolutionizing the field of manufacturing. In AM, multiple microscopic layers of materials are deposited to generate the desired shape of the component. However, with deposited each layer, many imperfections appears that can critically compromise the structural stability and safety of components.  Therefore, to further understand and improve AM, more advanced models and simulations techniques need to be developed. In particular, due to the heterogeneous characteristic of AM components, most of the models to predict crack propagation and fatigue need to be revisited to be applied in AM. Therefore, in this project, we seek to develop a model to simulate cracks propagation and fatigue limit in AM components. The project involves the modelling and simulation of heterogeneous additive manufactured materials. The students will be required perform different simulations, analyse and compare the results with experimental data carried out by other researchers and it is expected that the resulting model will be published in a peer review journal article.
Mobile application security This project aims at identifying applications that exhibit malicious behavior only under a set of complicated and specific conditions, e.g., at a certain time or at a certain location. Such malicious behaviors, typically referred to as logic and time bombs, are difficult to detect in practice: testing-based approaches often fail to efficiently identify inputs that trigger these behaviors. In our research, we develop a novel application analysis framework for identifying logic and time bombs in an efficient manner. Relying on a combination of static and dynamic program analysis, information retrieval, and machine learning techniques, we build a just-in-time validation mechanism for mobile applications that runs on the user device and tracks application execution. New executions are delegated to an offline oracle, which certifies the new functionality in an efficient manner. Only the certified application functionalities are permitted to run on the device, ensuring the security of the device and the privacy of the user. 
Mobile energy-efficiency Many applications request energy-expensive location updates long before the actual usage of the location information. Such early binding ensures that when the user navigates to the location-sensitive application screen, the relevant information is presented without any delay. Yet, in doing so, the application "wastes" energy when the user performs other, location-unrelated activities. This project explores the trade-off between energy-efficiency and user experience. Relying on a combination of static and dynamic program analysis, machine learning and crowd-sourcing, we intend to analyze the user behavior over a period of time, collect application usage patterns, and use these patterns for inferring resource binding points that optimize for both usability and performance. We will use the collected information to develop approaches for automatically identifying and repairing “wasteful” applications and will propose extensions to mobile application platforms that prevent such behaviors in the first place.
Fault-tolerant microservice-based architectures This project focuses on improving the stability and robustness of microservice-based architectures in the presence of individual service faults. It develops a layered architectural model for representing microservices and their communication patterns. The model captures, among others, the criticality level of services, dependencies between the services, and possible customization points. We use using static analysis and dynamic monitoring to extract information for populating the model from existing cloud. Using the model, we provide a set of methods and tools for reasoning about service composition and integration, for supporting graceful degradation of system functionality when individual microservices fail, and for analyzing and refactoring microservice-based architecture in order to arrive to a more robust version. The project also looks at techniques for reasoning about evolutionary service upgrades, to identify potential failures as early as possible. 
Machine learning for automated medical image analysis There are many projects available, with most of them focused on the development of machine learning methods, such as deep learning networks, for two main applications: 1) automatic segmentation and volumetric measurement of key brain structures, and 2) automatic identification of image features that can predict clinical outcomes in neurological disorders such as multiple sclerosis. The student will work with real patient MRI scans acquired in large clinical studies. The main tasks of the student will be algorithm design (in consultation with the supervisor), software implementation, validation on large data sets, and presentation of results to an interdisciplinary group of researchers, including computer scientists, neurologists, and radiologists.
Enhanced mechanical deconstruction of biomass for fuels and chemicalsOver the past three decades our research has been aimed at the development of sustainable, bio-based solutions to climate change and energy-security problems associated with fossil fuels.  A key aspect of achieving this goal is the development of “biorefineries” that utilize biomass to produce multiple products analogous to contemporary oil refineries. Biochemical conversion has established itself as a dominant process for producing fuels and chemicals from biomass, involving a pretreatment step to fractionate biomass and increase biomass accessibility to enzymes that hydrolyze biomass carbohydrates to sugars that can be fermented to fuels such as ethanol or aviation fuels. Pulp and paper mills are ideal candidates to become biorefineries as they have unparalleled supply chains, biomass handling and processing capabilities. Therefore, we are active in the transitioning or “re-purposing” of pulp and paper mills towards the production of fibres, fuels, chemicals and materials.  In particular, mechanical pulps have lost their traditional newsprint market as it has been estimated that close to 1 million tonnes of Canadian mechanical pulp production capacity has been shut down in the past 5 years. Therefore, re-purposing of mechanical pulping infrastructure that could end up as “stranded assets” may prove to be an opportunity for biochemical conversion. However, mechanically treating biomass has been shown to produce a highly recalcitrant substrate toward subsequent enzymatic processing.  Therefore, the student will work with the FPB/Bioenergy Group,under the guidance of a Research Associate the student will be given their own project to combine chemical and mechanical processing with enzymatic treatments to decrease biomass recalcitrance to obtain wood-derived sugars and value added side products from mechanical pulping processes. In addition, the student will analyze samples by UV-visual spectroscopy, Fourer transform infra-red spectroscopy, nuclear magnetic resonance spectroscopy, high-Performance liquid chromatography (HPLC) and gas chromatography (GC) and generate periodic lab reports.
Transplant of Differentiated Pluripotent Stem Cells to Treat DiabetesWe believe the most effective way to cure diabetes will be to re-establish automatic insulin production within the body.  Recently, scientists at the University of Alberta made breakthrough improvements to the protocol for transplanting clusters of insulin-producing cells, called ‘islets’. The procedure is quick and works remarkably well, such that many transplant recipients are able to reduce or even eliminate insulin injections. Unfortunately, the only current source of islets for transplant is recently deceased donors and only a tiny fraction of those in need can receive the procedure. Over the past several years, there have been remarkable breakthroughs in unraveling the process by which islet cells develop. As a result, it is now possible to replicate many steps of this process in the laboratory with cultured stem cells, culminating in insulin producing cells. We have been successful in cultivating islet cells in the lab that are functionally able to reverse diabetes when transplanted into mice. Based upon these encouraging results, we now wish to conduct further tests to obtain further pre-clinical data on both the safety and effectiveness of this therapeutic approach. It is our hope that these studies will identify a practical and clinically relevant procedure to effectively treat diabetes with cells derived from stem cells, thereby forming the basis for trials in patients.
Developmental study of beta-cell functional maturation in zebrafishWe believe the most effective way to cure diabetes will be to re-establish automatic insulin production within the body, and stem cell based therapies represent one of the most promising approaches today. Understanding the process underlying the maturation of progenitor cells into fully functional beta-cell is fundamental for the in vitro differentiation of stem-cells into glucose-responsive insulin producing cells. However, the factors contributing to the functional maturation of beta-cells in vivo need to be determined, and we propose to use zebrafish to pursue this objective. Zebrafish provide an excellent model to elucidate the molecular mechanisms underlying the development and maturation of beta-cells. From a genetic and physiological perspective, zebrafish are surprisingly similar to humans. They are also readily amenable to genetic engineering to generate novel lines of fish allowing for sophisticated probing of the function of genes, proteins, and cells. This model has two unique advantages: 1) complete pancreas development by two weeks after fertilization and 2) the transparency of the developing fish. These two aspects allow us to follow the entire process of beta-cell differentiation and maturation in real time and in an in vivo setting.
Project on Risk of Accidents Involving Nuclear Weapons in NATO CountriesThis project examines accidents involving nuclear weapons, or cases where countries came close to using nuclear weapons, in France and in NATO countries other than the United States and the United Kingdom. The latter includes Canada as well as many other European countries. The literature on nuclear weapons accidents is heavily focused on the United States, with the United Kingdom coming a distant second. Much less is known about accidents or near use in other countries. Examining these would shed light on the various factors that contribute to the risk of accidents involving these hugely destructive and yet carefully protected weapons. It is expected that some of these contributing factors will depend on country-specific operational, organizational, and, possibly, cultural characteristics. 
Project on Proposal for Multinational Nuclear Waste Repository in South AustraliaIn May 2016, a Royal Commission set up by the government of South Australia recommended that the state should pursue the opportunity to establish nuclear waste storage and disposal facilities for storing radioactive materials from other countries. This recommendation was subsequently subject to a democratic consultation involving a citizens’ jury. Although the citizens jury overwhelmingly voted against going ahead, the Premier Jay Weatherill announced that he would seek a referendum. The very formation of the Royal Commission and the South Australia government’s interest in setting up a repository are surprising given the long history of failed efforts to construct multinational nuclear waste storage sites, especially in Australia, which has no nuclear power plants. This project examines the process through which the government of South Australia set up the Royal Commission, the kind of evidence that the Commission relied on to arrive at their recommendation, the economic arguments for and against the project, and the citizens’ jury deliberations, with the aim of shedding light on the international political economy of nuclear power and nuclear waste.
screening novel DNA topoisomerase inhibitors as anticancer reagentsDNA topoisomerase II (TOP2) is a FDA proven drug target in a wide range of cancers. Although there are several drugs currently used as chemotherapy reagents in clinic, they can also cause hematologic and gastrointestinal toxicity and induce secondary malignancy. In this project, we aim to design a new type of TOP2 inhibitors that have higher potency but lower toxicity. This will involve in applying computer-aid drug design to predict possible TOP2 inhibitors and test their effects in multiple types of cancer cells.         
RNA splicing regulates therapy-resistant prostate cancer In order to escape from the anti-androgen therapy, prostate cancer cells can undergo neuroendocrine differentiation and become no longer dependent on the androgen signaling to survive and proliferate. This project aims to understand how these neuroendocrine prostate tumors (NEPC) are developed. We have recently identified a RNA splicing factor called SRRM4 that mediates alternative RNA splicing of multiple genes to promote NEPC progression. Deciphering these signaling pathways targeted by SRRM4 may lead to new insights on therapies to NEPC patients.  
Blood Plasma and Cell Separator Project (1) Whole blood indicates a patient’s pathological state, and is available, easily; therefore, it is the sample choice for many diagnostic tests.  Whether laboratory devices or point-of-care, operators or lab machines often separate plasma from red and white blood cells, before performing the actual test, as plasma remains the preferred choice in 90% of blood diagnostic tests because of its rich proteic and mineral composition.  The conventional procedure for separating plasma usually includes centrifuging whole blood, followed by separating plasma from red and white blood cells, manually.  This remains a non-standardized multi-step process, which potentially introduces variability in diagnosis.  To address this variability that potentially influences a physician’s decision, we propose a microfluidic chip add-on that integrates this important fragmentation step, and can be packaged into a hand-held device that will be used in combination with both laboratory machines, and point of care devices.  The main objective of this project is to separate and extract plasma from platelets, red and white blood cells, effectively and efficiently for sample sizes of 100 µL or less, in a short period, for lab and point-of-care diagnostic devices.  
Biomechanics modeling of ascending aorta aneurysm and dissection (1)Age, hypertension, arterial sclerosis, defective aortic valve, and genetic disorders (such as Marfan syndrome) are the primary risk contributors for developing aortic aneurysm and dissection, which are among one of the most serious life-threatening cardiovascular disease that require immediate medical attentions and long term monitoring. Surgical treatments are currently available for replacing diseased artery; however, given the pathological history of given patient, 30% of patient population would not be suitable for standard open surgical procedure. To further understand disease progressions and preventions, and improve current conventional and interventional surgical options, the biomechanical properties of arterial wall and its hemodynamic interaction with blood flow will have to be firstly investigated. Given the complexity of anatomy and physiology, computational methods are used as primary research tools for modeling diseased artery. Specifically, the modeling of arterial wall consists of the modeling of collagen fiber orientation, global material anisotropy, and fluid-structure interaction between arterial wall and blood flow. In order to investigate the interaction between anisotropic artery, fluid shear stress and the overall hemodynamics of the blood flow, finite element analysis (FEA) and finite volume analysis (FVA) are currently be used for modeling the complex multiphysics problems. The anticipated candidates will gain significant immersion in biomechanical and biomedical research by using computational methods for cardiovascular disease modeling that involves multiphysics interactions. Research tasks for current study involves idealized and patient-specific aorta reconstructions, pre- and post- processing simulation conditions and results, as well as modeling normal and diseased artery based on geometry constructed and physiological conditions
Study of graphene for industrial applications (1) The development of more efficient lubricants is of paramount technological and economic relevance as it is estimated that half of our energy consumption is dissipated as friction. In addition, wear can be greatly exacerbated when a poor lubricant, or no lubricant is used at all. Wear in dynamic mechanical devices is a costly and its minimization is important from an economical perspective. There are a couple of lubricants we are experimenting with which are novel. The first is Graphene Oxide, which is a liquid crystal with a low frictional coefficient, making it suitable as a lubricant. Friction is reduced by a factor of two when this liquid crystals is used in comparison to some conventional lubricants. The second lubricant is a ferrofluid. Ferrofluids are known as magnetic liquids that are colloidal suspensions of nano-sized (i.e. diameter on the order of 10 nm), single domain magnetic particles in either aqueous or non-aqueous liquids. The magnetic liquid responds to external fields and can be used as a “liquid bearing”, which decreases the coefficient of friction between surfaces. Lastly, we are also in the process of developing graphene thin film dry lubricants. We are going to experiment with different solvents for graphite exfoliation such Propylene Carbonate, N-Methyl-2-pyrrolidone (NMP), Ethylene glycol. The thin graphene/graphite films will be subjected to tribological tests to determine their coefficients of friction. We will also analyze their ability to withstand wear and protect the Nickel alloy. Lastly, we are also interested in the quality of the thin film, which we will analyze though techniques such as Raman spectroscopy, and scanning electron microscopy (SEM), and potentially transmission electron microscopy.
Ultra high performance grease characterization (1) Greases are used in a great variety of situations to reduce the wear and friction between surfaces. They are highly structured suspensions consisting of a thickener dispersed in lubricating liquid and additives .The main objective of this project is to study different grease formulations on a molecular level, using rheological testing and molecular imaging techniques. The changes found in rheology and microstructure for different grease formulations will be related to the physical properties. The expected outcome of this project is to predict the grease physical properties and to develop railroad grease that has exceptional product performance. A fundamental understanding of those grease products will be invaluable to product development and allow for the best product to be sold to customers. Our grease samples will be provided by a Company. These special greases are thickened using fumed silica which is incorporated by high shear mixing. The base oil of these greases are highly refined oils. The rheological measurements will be performed using a rotational rheometer (Kinexus, Malvern Instruments Ltd, UK) with a serrated plate-plate geometry. At present there is no ideal method available to characterize the physical structure of the greases. The most common method to visualize the thickener structure is SEM (Scanning Electron Microscopy) where the base oil has to be washed from the thickener matrix.  The structure visualization and characterization can also be done by using Transmission Electron Microscopy (TEM) and Atomic Force Microscopy (AFM). To our knowledge there is no academic research related to the characterization on a molecular level of fumed silica greases.
Simulation of blood flow in heart valves (1) Cardiovascular diseases are the number one causes of death in Canada and the world. While the spectrum of cardiac disease encompasses a broad range of disorders, the most common are valvular diseases that affect the Mitral and the Aortic valves which are responsible for 34% and 44% morbidity. There are several choices for the replacement of diseased heart valves such as the tilting disc, bileaflet and bioprosthesis valves. Transcatheter aortic valve implantation (TAVI) currently under investigational use is fast becoming the norm for replacement of diseased aortic valves [1]. The effective orifice area (EOA) is the most commonly used parameter to assess the severity of heart valve stenosis as well as the performance of prosthetic heart valves [2]. However, the formula used for EOA calculation is inherently flawed as the derivation of EOA is based on frictionless Bernoulli equation and the unsteadiness of the flow is neglected [3]. While several researchers have constantly addressed this limitation, Gorlin equation is still used as the gold standard for evaluating heart valves. The main objectives of this project are to test the validity of EOA calculations and propose a new robust formula, for EOA calculations, accounting for the viscous stresses and unsteadiness of the flow that is applicable for TAVI valves.Therefore we are proposing the following work plan:a) Test the validity of EOA calculations based on Gorlin equation, for different flow conditions. Therefore, a numerical model of the hydrodynamics past TAVI valves in several out of round conditions will be implemented using the computer package COMSOL Multiphysics, which performs the CFD simulations based on the finite element method (FEM). The effect of energy dissipation due to frictional energy loss, turbulence and pulsatile flow for different flow conditions, will be assessed.b) Experimental validation of the CFD simulation
Mathematical and Computational Models for Bio-inspired Soft MaterialsBio-inspired materials have shown great potential for technological applications in healthcare, robotics etc. In particular, soft materials have recently attracted great attention thanks to their large deformability, which makes them more biocompatible. An emerging field in soft materials is the study of hydrogels, which are made of a soft polymer network embedded into a liquid solvent. These materials are bi-phasic and therefore exhibit a complex mechanical behavior which is, thus far, difficult to be modeled mathematically. Mathematical and computational models need to be developed in this framework to allow these materials to be better manufactured and designed at all length scales. The project involves modeling of soft solids with nonlinear poro-viscoelasticity. For the elastic part, models such as Neo-Hookean will be involved in combination with mass transport models to account for the fluid-flow-induced viscosity. The students will be required to develop constitutive models, perform some FE simulations and analyze and compare the results with experimental data carried out by other researchers. The results are expected to be published in a peer review journal article.
Visco-elastic Contact Mechanics Contact Mechanics problems such as physical and mathematical description of the stick-slip mechanism remain still unsolved. This phenomenon is responsible for the generation of sound when two object slide on each other and generate friction. Think about the string of a violin vibrating thanks to the player drawing a bow across it. Friction is considered to decay when dynamic sliding occurs and this cyclic mechanism of attachment and detachment of the two contacting surfaces depicts the stick-slip mechanism. Surface topography of the two contacting units plays an important role here, together with the deformability of the materials in contact. Viscous effects are also expected to participate and alter the time response in the attachment-detachment mechanism. Within the broad framework of Surface Engineering and Tribology, refined viscoelastic models for contact mechanics still need to be developed and this project aim at that. The students will be required to develop constitutive models, perform some FE simulations and analyze and compare the results with experimental data carried out by other researchers. The results are expected to be published in a peer review journal article.
Exploration of elements controlling epigenetic silencing by long non-coding RNAOur current model for X-chromosome inactivation hypothesizes that the XIST RNA binds to chromatin remodellers and then spreads in cis along the chromosome from which it is expressed by interaction of this RNA:protein complex with 'waystations' that are critical to the spread of silencing.  In addition we hypothesize 'escape elements' that allow expression of genes from the heterochromatic chromosome, and 'boundary elements' that block both the spread of euchromatin and heterochromatin.  In order to dissect the elements involved in epigenetic silencing we utilize transgenes integrated into cultured cells to test the impact on expression.  We have generated cell lines with ‘docking sites’ so that a single copy of different DNA constructs can be integrated into the same site to allow comparisons between different constructs.  Impact is monitored by analysis of expression and recruitment of chromatin marks including DNA methylation.  Once an effect is observed, further refinement of the location of critical elements can be achieved by using CRISPR to generate deletions of regions from these constructs.  Ultimately constructs incorporating critical elements as well as reporter genes will be tested for their ability to control expression of the reporter genes, and also impact expression patterns of flanking genes.
Mathematical and Computational Models for Bio-inspired (Gecko) AdhesivesBio-inspired materials have shown great potential for technological applications in healthcare, robotics etc. In particular, soft materials have recently attracted great attention thanks to their large deformability, which makes them more biocompatible. An emerging field in soft materials is the study of hydrogels, which are made of a soft polymer network embedded into a liquid solvent. These materials are bi-phasic and therefore exhibit a complex mechanical behavior which is, thus far, difficult to be modeled mathematically. Mathematical and computational models need to be developed in this framework to allow these materials to be better manufactured and designed at all length scales. The project involves modeling of soft solids with nonlinear poro-viscoelasticity. For the elastic part, models such as Neo-Hookean will be involved in combination with mass transport models to account for the fluid-flow-induced viscosity. The students will be required to develop constitutive models, perform some FE simulations and analyze and compare the results with experimental data carried out by other researchers. The results are expected to be published in a peer review journal article.
Magnetic Resonance Frequency and Quantitative Susceptibility Mapping (1)The project will focus on the analysis of multi echo susceptibility weighted images (SWI) acquired in neonates born both preterm and at term age. Brain damage in neonates is a major cause of disability and new imaging techniques are urgently needed for the predictin of outcomes and for the measurement of damage and repair. The student will: 1) Compute maps of T2* sitgnal decay from the multi echo SWI data and analyze them for diffuse damage to the brain's white matter. Diffuse damage is not detected by radiologists on regular MRI scans and can only be assessed by quantitative MRI techniques. We hope that with this work we will be able to identify babies at risk for brain damage and also be able to evaluate whether new treatment approaches are beneficial. 2) Compute maps of magnetic resonance frequency and magnetic susceptibilty and use those to evaluate the maturation of cortical gray matter. We will compare the cortical gray matter of babies born pre-term and those born at term. Both groups will undergo MRI at term equivalent age (i.e. 40 weeks gestation). Since SWI has very high spatial resolution, it is expected that it is better at assessing the relatively thin (2 mm) cortex than other MRI techniques. With objective MRI markers we will be able to see treatment effects within weeks rather than months or years. Our new imaging markers may lead to a dramatic acceleration of the search for effective interventions.This project will benefit from approaches that we developed for multiple sclerosis research (Hernandez-Torres et al. PLOS ONE 2015; Wiggermann et al. Neurology 2013) and our current work on quantitative susceptibility mapping (Kames, Wiggermann, Rauscher, ISMRM 2016) and we anticipate that the student interacts with both our neonatal as well as with our multiple sclerosis research team. 
Geometric Representations of Graphs using Visibility We will explore the expressiveness of geometric graph representations.  We will attempt to create representations that are able to represent certain classes of graphs in clear and meaningful ways.  The scope of the project depends to some degree on the interests of the student.  We might consider mathematical properties of a geometric representation to determine which graphs can be expressed.  We might consider a particular class of graphs arising from an application area (e.g. movie recommendation) and attempt to construct representations that expose patterns in the information.  We might create and analyze algorithms for representing graphs in a certain way.  The common thread through all of the research is the connection between graph theoretic and geometric properties.
Spectroscopic probes of weak interactions in chemistry The project involves using a combination of spectroscopic and computational methods to probe weak interactions in chemistry. We have recently focused on halogen bonding and its influence in a number of chemical processes, including its role in biological drug targeting, its impact in defining the efficiency of dye-sensitized solar cells (DSSCs). We are expanding this work to include other weak interactions in order to explore the range of possible chemical interactions that can be used to modulate chemical reactivity.
Studies of transition metal complexes and their redox propertiesGiven the importance of metal-alkene adducts in organometallic chemistry, we seek to explore the nature of this bonding using a combination of spectroscopic and computational methods. Although the proposed project will focus more heavilly on computational studies, it is very likely that the successful student will have the opportunity to participate in spectroscopic characterization of these complexes as well. These species will be compared to our existing knowledge of metal pi complexes, as well as more exotic species such as metallo-oxetanes and azametallocycobutanes, also often invoked as intermediates in catalysis. We are currently extending these ideas to solid-supported catalysts as a precursor to industrial oxidation catalytic applications.
Sensor Development for Bulk Sorting of Ore Sensor based sorting has been applied to mining since the 1960’s when radiometric sorting of uranium was introduced in Canada.  In the 1980s, the Argyle Mine in Australia developed X-ray sorting to recover diamonds and more recently sorting has been applied to the Kambalda Nickel operation in W. Australia and Amplats Platinum UG2 mine in Rustenburg. Benefits of ore sorting derive from rejection of waste material prior to downstream processing resulting in reduced material handling costs, lower energy consumption (particularly from reduced need for comminution), reduced environmental liability and more consistent and higher grades of ore reporting to the concentrator; sorting also enables the application of lower cost bulk mining methods resulting in lowering of the cut-off grade and a consequent increase in resource size.  The benefits directly impact measures of sustainability such as resource utilization and reduced energy footprint, and synergistically reduce operating costs.  The application of sorting creates an opportunity for marginal projects to become economic and for existing operations to be more profitable.  The mining industry is therefore strongly motivated to apply sorting whenever possible (Manouchehri, 2003 , Wotruba, 2006, Bamber et al, 2008, Klein et al., 2011).Limitations - Despite the potential benefits, sorting is not widely applied and has found only niche application.  Barriers to broader application relate to: 1) The limited ability of sensors to discriminate between barren rock and valuable rock; and 2) The low throughput capacity of available industrial machines.This research project explores developing a pre-concentration methodology that: (i) offers a combination of ground-penetrating and other sensor technologies that measure and report the grade of ore in real time; (ii) integrates with material handling equipment such as shovels, scoops, belt conveyors, feeders and chutes; and (iii) facilitates decision support aimed at maximizing resource conversion and metal recovery.  
Steel-timber hybrid construction (1) The recognition of wood as a green and sustainable building material has led to increased use of wood as structural members in bigger and taller buildings.  In some of these buildings the structural use of steel, wood and concrete is combined to arrive at workable structural solutions.  Nevertheless there are still outstanding technical challenges preventing optimal structural efficiency and cost effectiveness to be achieved.  For example the connectivity between the various structural elements needs special attention to ensure the hybrid system can work together taking advantages of the strengths and minimizing the impacts of the inherent weaknesses of the different materials.  This is particularly important when the building is located in areas prone to seismic hazards where past experience have shown that the actions from earthquakes will seek out the most vulnerable component of the building and possibly damage the component.   In these conditions the building and the structural components will be subjected to reverse cyclic loading.   Here the important structural parameters to be considered include the structural capacity, stiffness/rigidity, the ability of the member to sustain load under large deformations, and the energy dissipation characteristics.  Experiments are needed to characterize the behavior of timber hybrid components.  Computer analysis can then be performed to quantify the performance of timber hybrid systems and buildings using the information developed from experiments.  The combined empirical and computer analysis approach can then be used in simulation studies to consider the randomness of both the earthquakes and the structural behaviour of the material.
Effective Moment connections for heavy timber structure_Clone (1)Compared to steel and reinforced concrete, moment connection represents a challenge in the design of timber structures.  With the availability of cost effective and aesthetic moment connection solutions, the competitiveness of timber as a structural material can be increased especially for larger buildings.  The limitation of timber moment connection can be attributed to the inherent weakness in some of the strength properties of wood.  The proposed project will develop novel heavy timber moment connection systems and verify a reliability based design approach for such connections.  These connections will provide the resistance to satisfy the demand of seismic and wind loads.The overall objective of this project is to develop and verify the procedures for reliability evaluation of heavy timber connections. This work will provide information to support changes in design code. The behavior of several types of commonly used moment connections will be investigated under simulated seismic load. The performance of the connections will be evaluated by reliability analysis. Based on that, a high strength moment connection will be developed and tested. The following activities will be conducted:1) Test several types of commonly used moment connection in heavy timber construction2) Develop a framework for reliability analysis and quantify the performance of the connections3) Develop a high strength and ductility heavy timber moment connection and quantify its performance via full scale testing 4) The results will add to the current reliability based design database to support the Canadian design code5) The information will be made available to Code committee and engineering community via research reports and journal publications.
Catalytic Synthesis of N-Containing Heterocycles using Metals of Low Cost and Low Toxicity (1)This research project will focus on the development of novel catalytic complexes and their investigation in the synthesis of amines and heterocycles of relevance to the pharmaceutical industry.  By elaborating the amidate, pyridonate and/or ureate supporting ligands investigated in the Schafer group we can enhance reactivity and selectivity to design improved catalyst systems that are better suited for applications in advanced synthesis.  We are most interested in developing chiral ligands for substitution onto group 4 and group 5 metals for enantioselective hydroamination and hydroaminoalkylation respectively.  This project entails the synthesis of new N,O-chelating ligands and  their complexation to early transition metals (Ti, Zr and Ta specifically).  Synthetic protocols will afford opportunities to learn Schlenk line and glovebox preparatory techniques.  All proligands and metal complexes will be rigorously characterized by NMR spectroscopy, mass spectrometry, elemental analysis and X-ray crystallography where appropriate.  These novel coordination and organometallic complexes will then be investigated in catalytic reactions.  Such reactions will be completed on small scale and monitored by gas chromatography/mass spectrometry and/or NMR spectroscopy.  In the case of asymmetric catalysis, ee's will be determined using chiral UHPLC or capillary electrophoresis (CE).  Products will be isolated using organic synthetic techniques for yield determination and full characterization. Data will be assembled that is consistent with publication standards in leading peer-reviewed journals.  Adequate progress in this project will result in the co-authorship of a paper for submission to an international journal.
Catalytic Synthesis of Amine Functionalized Materials using Metals of Low Cost and Low Toxicity (1)This research project will focus on the development of novel catalytic complexes and their investigation in the synthesis of amines and heterocycles of relevance to the pharmaceutical industry.  By elaborating the amidate, pyridonate and/or ureate supporting ligands investigated in the Schafer group we can enhance reactivity and selectivity to design improved catalyst systems that are better suited for applications in advanced synthesis.  We are most interested in developing chiral ligands for substitution onto group 4 and group 5 metals for enantioselective hydroamination and hydroaminoalkylation respectively.  This project entails the synthesis of new N,O-chelating ligands and  their complexation to early transition metals (Ti, Zr and Ta specifically).  Synthetic protocols will afford opportunities to learn Schlenk line and glovebox preparatory techniques.  All proligands and metal complexes will be rigorously characterized by NMR spectroscopy, mass spectrometry, elemental analysis and X-ray crystallography where appropriate.  These novel coordination and organometallic complexes will then be investigated in catalytic reactions.  Such reactions will be completed on small scale and monitored by gas chromatography/mass spectrometry and/or NMR spectroscopy.  In the case of asymmetric catalysis, ee's will be determined using chiral UHPLC or capillary electrophoresis (CE).  Products will be isolated using organic synthetic techniques for yield determination and full characterization. Data will be assembled that is consistent with publication standards in leading peer-reviewed journals.  Adequate progress in this project will result in the co-authorship of a paper for submission to an international journal.
Development of catalysts for biodegradable polymers The project has two parts:1) Students will work on developing catalysts by first synthesizing the appropriate ligands and metal-based catalysts.2) Students will use these catalysts to synthesize biodegradable polymers and characterize these polymers.
Molecular mechanism underlying Alzheimer's disease Deposition of Aβ to form neuritic plaques and neuronal apoptosis play key roles in the pathogenesis of AD. Less than 1% of AD cases are familial and caused by mutations in APP, presenilin-1 or -2 gene, and Trisomy-21, while the majority are sporadic without known cause. We discovered that alteration of APP processing by aberrant regulation of BACE1 and presenilin-1 facilitates plaque formation and cognitive impairments; dysregulation of RCAN1 contributes to neuronal apoptosis; and the molecular pathways linking stroke, diabetes and Down syndrome (DS) to AD. However, the underlying mechanism leading to AD remains elusive. This project aims to define the molecular mechanism underlying APP processing to generate Abeta and the molecular pathways contributing to neurodegeneration and cognitive deficits in Alzheimer's Pathogenesis. We use cutting-edge molecular and cellular techniques in combination with behavioral and electrophysiological means to study the issues. Animal studies including transgenic Alzheimer model mice and gene knockout mice are used in the project.
Development of Assays and Biosensors with Fluorescent Nanoparticles (1)The development of bioprobes and biosensors is an incredibly active and important area of research. These technologies are able to sensitively and specifically detect small quantities of  biological analytes such as proteins, genes, and even cell types. In many cases, the biological analyte is detected by measuring a change in the intensity or colour of a fluorescent probe or sensor. Common applications include diagnostic screening of biological samples for pathogens and molecular markers associated with diseases such as cancers. This project will explore the development of fluorescent probes and sensors using nanoparticle materials called “semiconductor quantum dots (QDs)” and/or “semiconducting polymer dots” (Pdots). Students will participate in research that spans the preparation of these nanoparticles and their transfer to biological media, the production of bioconjugates by functionalizing the nanoparticles with a biomolecular probe (e.g., antibody, DNA strand, peptide), and characterization and application of these bioconjugates to detect disease markers of interest. Examples of applications include the development of diagnostic assays that use 3D-printed microfluidic chips and consumer electronics such as smartphones for the detection of target biomarkers, as well as the development of cellular probes that detect target biomarkers through a process called Forster resonance energy transfer (FRET). Where possible, the exact parameters of the project will be matched to student interest and background, as well as the our laboratory’s most recent developments and needs in each of these areas.
Computational/Engineering Approaches to Neuroscience: Imaging and Analyses of Brain Circuit Development (1)The Haas Lab is a multidisciplinary laboratory in the Centre for Brain Health at the University of British Columbia in Vancouver, Canada. Our primary research goals are to understand how experience influences brain development and to understand the origins of the neurodevelopmental disorders Autism and Schizophrenia. We achieve this by developing cutting-edge technologies to target gene delivery to individual brain neurons, and to capture and analyze images of brain neuron growth and neural network activity in awake animals to determine how altered experience affects brain structural and functional development. A RISE student will contribute to one of several exciting projects being developed in the Haas Lab including the development of: automated two-photon microscopes; single-cell electroporation instrumentation to deliver macromolecules to brain neurons; or statistical tool development for complex data-sets to help understand neuronal integration, network information processing and learning. We have a very supportive and interactive lab research group with extensive mentoring experience to train methods. We hope to find a student with multidisciplinary interests to participate in creative intellectual discussions and design of innovative technology development and research strategies. No requirements are needed for this work, but experience in computer, systems or electrical engineering methods are useful.



Developmental Brain Plasticity (1) The Haas Lab is in a highly interactive multi-lab Brain Research Centre at the University of British Columbia in beautiful Vancouver, Canada. Our research focuses on how environmental sensory stimuli helps direct brain development. We use direct imaging of brain neuron growth and neural network activity in awake animals to determine how altered visual experience affects brain structural and functional development. A MITACS student would contribute to this project by learning and applying a range of technologies our lab has developed, including single-cell electroporation to fluorescently label individual brain neurons, brain loading of calcium-sensitive dyes, in vivo two-photon imagining, and post-imaging analysis. We are seeking a student interested in the field of brain plasticity and eager to take on new challenges. We have a very supportive lab research group with extensive mentoring experience to train methods. We hope to find a student interested in participating in creative intellectual discussions and design of innovative research strategies. 
"Are you the grandfather?"—Perception of age in faces of other races (1)Man walks up to the cashier with his newborn baby. The cashier adores the baby and then turns to him and asks: “Are you the grand father?” He is 42, and in fact, the father. Interactions such as these are common in Vancouver with its multiethnic population. It seems that there is a mutual confusion when it comes to judging age between Caucasians and East Asians. Caucasians often assume East Asian individuals they meet to be much younger than they actually are. Similarly, individuals who were raised in an East Asian community often overestimate age in Caucasians. The other-race effect (ORE) refers to the difficulty in discriminating different identities in faces of a non-native ethnicity. This "They all look alike to me" phenomenon represents a true perceptual inability to differentiate and remember distinct identities in faces of the "other" race. Faces signal several pieces of critical information about a person in addition to identity, such as age, gender, and emotional state. Are these other dimensions of face perception also impaired with other-race faces? In this study, we examine age perception in other-race faces.Our study will assess estimation of age in visual face images that vary between 20 and 90 years of age. Two groups of observers, Caucasian and East Asian, will estimate age in two sets of facial stimuli, Caucasian and East Asian. The results of the experiment will clarify the nature of the bias in age judgements. The results of this study will produce objective scientific evidence for difficulties in perceiving age across races and will inform biological and computational models of face processing the human brain. This study will add to our understanding of the neuroscience of high-level visual processing and help move forward rehabilitation efforts for brain disorders that impact recognition of faces and objects.
Spectroscopy of cold molecules In this project we will study properties of cold molecules by spectroscopy.  Molecules at this temperature can be achieved by trapping molecules in cryogenic liquids and solids, or by recently developed molecular decelerator and trap. By using various spectroscopic techniques such as FTIR and laser spectroscopy, we will study stability and reactivity of molecules at low temperatures.
Raman spectroscopy response of 2D black phosphorus Background: Due to its direct and tunable energy band gap and high carrier mobility, two-dimensional (2D) black phosphorus (BP) is promising for applications in thermal-imaging, thermos-electrics, fiber optics communication, flexible electronics and photovoltaics and so on. For 2D materials on flexible substrates, strain engineering is an important method to engineer many material properties such as the band structure and carrier transport. Strain is also common for flexible electronics and photonics in service. Project:Raman spectroscopy is a fast and non-destructive method with high spatial resolution for strain characterization. However, little experimental data are available on the BP Raman spectra and strain relation. On the theoretical study side, only one study is available on the lattice vibrational modes and Raman spectra of strained single layer BP, and no literature calculations are available on the Raman spectra of strained multilayer BP. The relation between the Raman spectra and the strain status for single and multi-layer BP is therefore in great need. In-situ Raman measurements with controlled strain and known crystal orientation are planned for BP on different flexible substrate, based on which Raman spectra and uniaxial strain relation can be established and applied to determine strain in BP. 
Ge photodector for 1.5 to 3 micron wavelength and performance evaluation of Ge laser based on-chip interconnectsBackground: Silicon photonics is a technology that uses optical signals to transmit data on integrated circuits (on-chip), from chip to chip and board to board, which is at the research frontier of next generations of semiconductor devices. This is to solve the speed bottleneck of the current metal interconnets of ICs and to reduce the cost of the short-reach optical links. Part 1: Compard to conventional compound semiconductor lasers bonded to Si, germanium based lasers have the advantages of lower cost and ease to design, fabricate and integrate with Si based electronics. However, for Ge lasers to be used in on-chip or chip-to-chip fully Si compatible optical interconnects, Ge photodectors that work in 1.5 to 3 micron wavelength are needed. This can be done by adding high tensile strain in  current Ge photodetectors. The fabricatoin flow and device peformance of such Ge photodidoes is still lacking, and need to be addressed. Part II: After the Ge photodidoes are designed and simulated. All the necessary optical components needed for Si and Ge based optical interconnects are ready. We then need to put all components togehter  in a photonic circuit. Evaluate the chip level opitcal electronic integration schemes and the performance of the photonic circuit in comparision with other competing technologies. 
Sustainable solutions to improve estrous detection and reproductive efficiency in dairy cows_Clone (1)Rethinking how we breed dairy cows: The major objective of this project is to identify physiological and environmental factors, improve the knowledge of estrus behaviours in dairy cow and implement heat detection based programs in high producing dairy cows. There is increasing public concern about the use of hormones and manipulation of cows to achieve adequate herd reproductive performance. Better understanding of the natural behaviours of estrus in heifers and lactating cows, the ovarian, uterine, and hormonal characteristics associated with different groups of animals and the implications for estrus expression and detection, the design of facilities and management are pivotal to implement more efficient reproductive programs that optimize estrus detection. To do this we will examine 1) field data to examine links between management factors and reproductive success, 2) fundamentals of estrous expression to determine the development of estrous behaviours in heifers and in lactating cows, 3) physiological and environmental factors that limit estrus expression, and 4) develop efficient reproductive programs based on estrus detection. 
Inflammation, stress and the conceptus-endometrium cross communication in dairy cows_Clone (1)I aim to understand the roles of chronic stress and inflammation (i.e. negative energy balance,sub-clinical endometritis, mastitis and lameness) on pregnancy maintenance and related gene and proteinexpression in the endometrium and conceptus. Some work has addressed mechanisms associated with thegeneration of a successful pregnancy in ruminants, but little is known about the cellular and molecular changesassociated with failure of early and late embryonic development. 
Understanding Sports Video (1) The MITACS research directed by James Little in the Laboratory for Computational Intelligence in UBC Computer Science targets the broad area of understanding human activities from visual data, mainly by applying the methods to interpreting sports video, as well as in the context of human-robot interaction.We study hockey and basketball. Sports understanding offers an opportunity to address multiple levels that are semantically simple, rich in activity types, but are constrained to a closed set of objects, with a limited cast of actors. Unlike robotics, in broadcast video there is a moving camera but it is not controllable. We will extend our methods for tracking, player identification and image rectification to add richer semantics, based on position, roles, activities, and the structure of plays and strategies. There is much scope too for improving analysis of video through new features that capture the spatio-temporal structure of video, providing strong cues for motion and actions. Recent work on tracking the basketball, for example, can leverage information about player position, pose, and motion (upward motion for shooting, up/down for basketball dribbling) for understanding ball position and movement.  Visit our web site http://www.cs.ubc.ca/~shervmt/.
Large-scale experiments on metallic sandwich panels: participation in the development of experimental set-upMetallic sandwich panels are made from thin metal sheets and have discrete core that stretches in one or two direction. Core can have various shapes, for example, honeycomb, corrugation, C-profile, Z-profile, web, etc. In this specific project, vertical profiles (webs) and corrugations are considered. Panels are manufactured by laser welding which results in reduced manufacturing imperfections. Several theories exist on the behaviour of these panels under in-plane (compressive) loads. However, more research needs to be carried out before these panels can safely be used in a variety of cases. The theories need to be experimentally verified. This means that the panels need to be tested in a laboratory. Set-up for experimental testing needs to be designed. Sandwich panels are sensitive to boundary conditions and thus side restraints need to be carefully designed to closely match the ones usually assumed in theoretical studies. Another set of boundary conditions needs to resemble real life applications as close as possible. Luckily, similar tests were performed on different panels and plates, thus there is a good starting point for planning the experiments. The project might involve determining the size of panels to be tested, required total force, instrumentation that might be used to measure strains, displacements and residual stresses. Another aspect that needs to be determined will be whether panels can be tested on their own or as a part of a box girder, in which case four-point bending will be the loading scenario.
Strategic Design Method for Business and Policy Innovation Strategic Design is one emerging strategy that tackles complex problems and systemic challenges like health care, poverty, education, and climate change through a collaborative and innovative process. It involves multi-disciplinary teams who blend creative and critical thinking techniques with data analysis to co-create, test, and develop solutions to systemic problems. In contrast to existing problem-solving methods employed in a business context, Strategic Design uses a designer’s tool-kit, supports group idea generation, demands an iterative approach to identify opportunities, and delivers innovation as tested solutions. Strategic Design is not new, yet its efficacy in regards to developing and growing new sectors and new companies has not been closely examined or tested. Its role as an enabler of both business and policy innovation is also a new area in academic research.Strategic design is also a methodology that can potentially facilitate the path to innovation for many organizations -- both business and government. By adopting a strategic design approach, organizations benefit from a form of thinking that is unique to designers. 
Micromechanical Characterization of Soft Particles Students working on this project will use a perform experiments to characterize soft particles, both from model systems as well as particles from commercial systems. In particular, a Cantilevered-Capillary Force Apparatus will be employed to directly interrogate individual particles. Depending on the interests of the student, there will be opportunities to work on mathematical models of the data and/or explore applications in food systems.
Virtual Faces for Signal Disruption in VR/AR Mediated CommunicationsThe current project will apply findings from speech sciences to Avatar-mediated communication. Today millions of people communicate regularly through online avatars in gaming contexts (Ivory 2012) where the advantage of an avatar is clear: immersion in the world of the game. Clinically, avatars are being explored as a means to improve social cognition for people on the autism spectrum, and the anonymity they afford is being leveraged for STD and mental health counselling. However, while avatars are routinely used in gaming, they are not seen as a general communication technology, and likely won't be unless they can grow to provide an authentic communicative experience. Humans learn to communicate face-to-face; it is reasonable to expect that communication in the virtual realm will follow the same rules as in the real world. We therefore examine whether realism is a crucial component of virtual communication.The project will examine the importance of realism in avatar-mediated communication by comparing communication with realistic avatars to communication with unrealistic avatars, and modifying the degrees and parameters of realism systematically. This will allow us to see whether using an avatar that is less realistic along a particular dimension affects the perceptions and emotions of people communicating through avatars. The initial stage of this project will use 3D animations rather than live-action avatars. Having quality 3D animated faces is thus fundamental to this project.
Developing new instrumentation for interfacial rheology Students working on this project will participate in developing a new scientific instrument that is capable making quantitative measurements of interfacial rheology. We will be testing this new instrument on a range of systems ranging from simple soap solutions to complex food systems like beer foam. Depending on the interests of the student, there will be opportunities to work on mathematical models of the data, contribute to writing software programs for the instrument, and/or exploring applications in food systems.
New Defenses Against Automated Large-Scale Cyber Intrusions Social engineering is one of the key attack vectors faced by large socio-technical systems (e.g., email, online social networks, and complex ecosystems of online services like those offered by Google or Yahoo). Attacks based on social engineering rely on exploiting unsafe decisions by individual users, (e.g., providing credentials to a phishing website, accepting a friendship request from a socialbot, or downloading a malicious software).  Such, largely automated, attacks are increasing in frequency, scale, and sophistication. As a case in point, one of such attacks, phishing, causes sizeable financial losses: $1.6 billion only in 2013.  A recent study  indicates the magnitude of the problem: roughly half of the participants actively clicked on a phishing link and half of these actually leaked information to phishing websites, becoming victims of the attack.The orthodox paradigm to defend against automated social-engineering attacks in large scale socio-technical systems is reactive and victim-agnostic. Defences generally focus on identifying attacks and attackers (e.g., phishing emails, social-bot infiltrations, malware offered for download). To change the status quo, this project  explores ways to identify, even if imperfectly, the vulnerable user population, that is, the users that are likely to fall victims of such attacks. Once identified, the vulnerable population can be influenced by the defender through education, specialized user experience, extra protection layers and watchdogs. Information about the vulnerable population can also be used to fine-tune and reprioritize defence mechanisms or to treat the vulnerable population as honeypots to gain deeper insight about attacks. 
Exploring the error resilience of high-performance programs (1)As the high performance computing (HPC) systems continue to grow in size and complexity, application resilience remains a serious challenge. The expected decrease of both feature size and the operating voltage of current processors, will likely lead to a significant increase in hardware fault rates.  You will help us design methods to protect applications against hardware faults.  To this end we characterize application resiliency and we explore  fault tolerance mechanisms aiming for the lowest possible overhead in terms of performance and power. Our approach starts from understanding the error resilience characteristics of these parallel HPC applications. We find that the silent data corruption rate, an important success metric, is correlated with algorithm-level properties.  Staring from this observation we aim to better understand elaborate these correlations by investigating a larger and more diverse set of applications, and to understand the variance in SDC rates for applications that are apparently similar. Additionally we aim to compare error resilience of CPU and GPU programs to understand the impact of underline architecture and programming model to the error resilience.
 Accelerated Large-scale Graph Processing Graphs are the core data structure for problems in a wide set of domains form mining social networks, to genomics, to business and information analytics. In these domains, key to our ability to transform raw data into insights and actionable knowledge is the ability to process large graphs efficiently and at reasonable cost. Multiple characteristics make large-scale graph processing difficult: a large memory footprint, a memory access pattern with poor locality, data-dependent parallelism, and a low compute to memory access ratio. Additionally, most real-world graphs have a low diameter and a highly heterogeneous node degree distribution (i.e., they are ‘power-law’) thus partitioning these graphs to optimize locality and load-balancing is difficult. Two reasons make us believe that commodity hybrid architectures (i.e., GPU-accelerated nodes) are an attractive building block to assemble a platform for high-performance, low-cost graph processing. First, Graphical Processing Units (GPUs) bring massive hardware-supported multithreading able to mask memory access latency – the major barrier to performance for this class of problems. Second, a hybrid architecture that hosts both processing units optimized for fast sequential processing and units optimized for bulk processing matches well the heterogeneous structure of the graphs that need to be processed in practice.This project investigates the feasibility and the comparative advantages of supporting graph processing on heterogeneous architectures. We developed TOTEM, a graph processing engine based on the Bulk Synchronous Parallel (BSP) model that offers a convenient environment to simplify the implementation of graph algorithms on heterogeneous platforms (for more information, see http://netsyslab.ece.ubc.ca/wiki/index.php/Totem).
Building the Data Storage Service of the Future MosaStore is an experimental data storage system. MosaStore is designed to harness unused storage space from network-connected machines and build a high-performance, yet low cost datastore that can be easily configured to enable optimal performance in different environments and for different data access patterns. MosaStore aggregates distributed storage resources: storage space (based on spinning disks, SSDs, or memory) as well as the I/O throughput and the reliability of the participating machines.  For more details please see: mosastore.netWe have two strategic goals with MosaStore: On the one side, MosaStore is meant to support fully fledged applications that are deployed in contexts where aggregating resources into a specialized storage system is advantageous. For example MosaStore can be used to support many-task applications, to provide a specialized, high-performance scratch space , to support check-pointing , or as a glide-in data store.  MosaStore’s has been deployed at an unprecedented scale to support a biology application harnessing over 100,000 cores on Argonne National Laboratory’s BlueGene/P supercomputer, on eof the top ten largest supercomputer in the world.   On the other side, we use MosaStore as a platform to explore and evaluate innovations in the storage-system architecture, design, and implementation.  For example, we have extended MosaStore to explore the feasibility of cross-layer communication through custom file metadata , explore solutions to automate storage-system configuration , to explore support for data deduplication , to explore the feasibility of a versatile storage system , or to explore techniques to evaluate and minimize the energy footprint of the storage system . These are only a few of the advanced research projects that exploit and, in turn, contribute to the MosaStore code base.For more information please see: http://mosastore.net 
Using GPUs to Accelerate Graph Processing (1) Graphs are the core data structure for problems in a wide set of domains form mining social networks, to genomics, to business and information analytics. In these domains, key to our ability to transform raw data into insights and actionable knowledge is the ability to process large graphs efficiently and at reasonable cost. Multiple characteristics make large-scale graph processing difficult: a large memory footprint, a memory access pattern with poor locality, data-dependent parallelism, and a low compute to memory access ratio. Additionally, most real-world graphs have a low diameter and a highly heterogeneous node degree distribution (i.e., they are ‘power-law’) thus partitioning these graphs to optimize locality and load-balancing is difficult. Two reasons make us believe that commodity hybrid architectures (i.e., GPU-accelerated nodes) are an attractive building block to assemble a platform for high-performance, low-cost graph processing. First, Graphical Processing Units (GPUs) bring massive hardware-supported multithreading able to mask memory access latency – the major barrier to performance for this class of problems. Second, a hybrid architecture that hosts both processing units optimized for fast sequential processing and units optimized for bulk processing matches well the heterogeneous structure of the graphs that need to be processed in practice.This project investigates the feasibility and the comparative advantages of supporting graph processing on heterogeneous architectures. We developed TOTEM, a graph processing engine based on the Bulk Synchronous Parallel (BSP) model that offers a convenient environment to simplify the implementation of graph algorithms on heterogeneous platforms (for more information, see http://netsyslab.ece.ubc.ca/wiki/index.php/Totem).
1. From Oral to Digital: Religion and the Transformation of the Media for the Transmission of Knowledge Today, as education moves toward online platforms and newspapers are replaced by blogs, we are experiencing a change not unlike the one faced by our counterparts in medieval East Asia when print took hold amid a strong and enduring culture of manuscripts. Lacking a central authority, today we produce, edit, and distribute online texts that in their fluidity recall the hand-copied productions of our predecessors. At the same time, the printed book, particularly the printed codex, presaged some fundamental revolutions brought about by the internet-based “hypermedia”: an expandable network of sharing and distributing information stored in and transmitted through a specific medium.This project examines ways in which the transition from manuscript to print and the development of a range of technologies and reading techniques in premodern Asia may inform our understanding of the current global transition from print to digital media.
Fatigue modeling of additive manufactured heterogeneous materials (1)Additive manufacturing (AM) is a novel technique to manufacture components in arbitrary shapes that is revolutionizing the field of manufacturing. In AM, multiple microscopic layers of materials are deposited to generate the desired shape of the component. However, with deposited each layer, many imperfections appears that can critically compromise the structural stability and safety of components.  Therefore, to further understand and improve AM, more advanced models and simulations techniques need to be developed. In particular, due to the heterogeneous characteristic of AM components, most of the models to predict crack propagation and fatigue need to be revisited to be applied in AM. Therefore, in this project, we seek to develop a model to simulate cracks propagation and fatigue limit in AM components. The project involves the modeling and simulation of heterogeneous additive manufactured materials. The students will be required perform different simulations, analyze and compare the results with experimental data carried out by other researchers. If successful, the resulting model will be published in a peer review journal article.
Simulations of nanoscale energy transport with applications in energy storage (1)This project involves the modeling and simulation of energy transport phenomena at the nanoscale. At the nanoscale, energy is transported mainly by phonon and electrons interaction and mass transport. The former is responsible of heat transport, while the second is responsible by transport of ions in solids that could lead to electrical current. The project consists in two applications: a) heat transport and b) mass transport. One student will be performing heat transport simulations at the nanoscale with a custom in house code. The second student will be in charge of perform numerical simulations of Li+ transport in Si-Li batteries, and Pb-H+ storage in membranes. The students will be required perform different simulations, analyze and compare the results with experimental data carried out by other researchers. If successful, the resulting model will be published in a peer review journal article.
Multiscale modelling of impact in Magnesium and Titanium (1) This project involves the modeling of dynamic behavior of lightweight Hexagonal Close Packed (HCP) materials like Magnesium (Mg) and Titanium (Ti) for impact applications. Under impact applications, materials usually fail by spallation. This is a process where nano-sized voids growth and coalesce very fast, leading to the nucleation and propagation of cracks in the material. The successful student will be required to develop and implement a model for material failure of HCP materials under spallation using atomic-based data for Mg and Ti already obtained in the past by the group. However, if needed, the student will also carry out atomic-scale simulations with Molecular Dynamics with the help of other group members. The student will be required to introduce such model in a Finite Element Code or in a Peri-dynamics formulation with the help of the PI. Finally, the student will perform different simulations of impact loads (at high velocity and energy) of single and poly-crystals, analyze and compare the results with experimental data carried out by other researchers. If successful, the resulting model will be published in a peer review journal article.
Dual organism (fungal-human) gene expression analysis Our laboratory is investigating dynamic cellular and molecular interactions between spores of the fungus, Aspergillus fumigatus, and human bronchial epithelial cells. We will investigate dual organism responses over a time course of 0, 2, 4, 6, 12 and 18 hours. Green fluorescent protein-expressing A. fumigatus spores will allow us to use flow cytometry and fluorescence-activated cell sorting in order to tease out subtle transcriptomic differences between cells directly interacting with spores compared to neighbouring cells not directly interacting. We will employ a variety of techniques, including RNA sequencing and nanoString digital counting, to explore gene expression changes that occur simultaneously in the airway cells and the fungal spores during interaction. Relevant research papers include Gomez et al (BMC Genomics 2010, 11:358) and Oosthuizen et al (PLoS One 2011, 6(5):e20527).We are also evaluating single cell RNA sequencing as a technique to investigate the dual organism interaction more precisely, whereby we measure RNA from both the human host cell and the fungal spore that has been internalized inside the cell.
Gene expression variation in asthma PLEASE NOTE: RNA-SEQ PROFILES OF 96 ASTHMA SAMPLES WILL BE AVAILABLEData analysis & biomarker selectionRNA-seq data quality control tools such as RNA-SeQC and FastQC will be used to provide measures of data quality, including yield, sequence read quality, alignment and duplication rates; also GC bias, 3'/5' bias and count of detectable transcripts. These tools will allow us to make informed decisions about sample inclusion in downstream analysis. TopHat and Cufflinks, free, open-source software tools for gene discovery and comprehensive expression analysis of high-throughput RNA-seq data, will be used for read mapping to transcripts, splice junction discovery, and transcript expression level quantification. The latest genome build UCSC hg19 (GRCh37) will be used as a reference genome, which was released in Feb 2009.  De novo assembly of transcriptomes will allow discovery of novel transcripts, using assembly tools such as Trinity and ABySS. Differential gene and transcript expression analysis will be performed using Cuffdiff as part of the TopHat and Cufflinks pipeline, as well as an additional independent differential gene expression analysis tool, edgeR (http://www.bioconductor.org/packages/release/bioc/html/edgeR.html), which uses empirical Bayes estimation and exact tests based on the negative binomial distribution. For exon-level differential expression, tools such as DEXSeq will be used. ERCC will be used as spike-in control to assess platform dynamic range and lower limit of detection. After applying appropriate normalization and filtering to the expression data, the signal for each ERCC transcript will be plotted against its known molar concentration or amount, and linear regression used to determine the best-fit line. The dynamic range can be measured as the difference between the highest and lowest concentration of ERCC transcript detected in each sample. Detection sensitivity will be measured by the lowest molar amount of ERCC transcript detected in each sample, with threshold values for determining detection (http://tools.invitrogen.com/content/sfs/manuals/cms_086340.pdf).
Biomarker discovery and development in lung and heart disease The research project will be flexible, based on the student's interests and prior expertise. It will involve learning biomarker discovery methods, such as classification algorithms and cross-validation (elastic net, random forest, LDA, etc.), and applying them to specific clinical problems such as diagnosing lung and/or heart disease sub-types. Considerable OMICs and clinical datasets already exist for many disease conditions and the research project will be based on one or more of these conditions. Asthma, COPD, pulmonary fibrosis, chronic and acute heart failure, and heart transplant rejection, are diseases we are currently working on, and additional datasets will be available from open-access public repositories. The student will be encouraged to learn more about specific disease areas of interest and how biomarker solutions could be brought to bear to improve clinical decision-making.Furthermore, OMICs data-integration methods are in development at PROOF Centre (eg, Singh, A., et al., DIABLO - an integrative, multi-omics, multivariate method for multi-group classification. bioRxiv, 2016: p. 067611), and the research project will involve learning and using these innovative approaches to derive multi-OMIC biomarker panels as well as to increase our biological understanding of the pathobiology of the diseases under study.
Climate Change Adaptation and Mitigation in the Fraser River Delta of British ColumbiaDelta, British Columbia is one of the province’s most productive agricultural regions but faces critical challenges from a changing climate. Precipitation patterns are expected to continue to shift and wintertime precipitation to increase, impeding agriculture producers’ ability to manage their fields by reducing the number of “workable” days. This change in precipitation pattern may also increase flooding and risk of catastrophic crop loss.  Increased salinization of highly productive soils in Delta is also a concern.  This project will address these issues through the following objectives: 1. Demonstrate and evaluate new on-farm strategies for addressing drainage and salinity problems; 2. Improve producer understanding of existing drainage and salinity management options; 3 Evaluate soil carbon sequestration and greenhouse gas emission outcomes of various management options and 4. Increase producer access drainage,  salinity and climate change mitigation management information and tools and promote promising strategies. Through a collaboration among the University of British Columbia, the Delta Farmers Institute, the Delta Farmland and Wildlife Trust, the project will engage numerous producers in Delta to improve their agricultural operations’ resistance and resilience to the expected impacts of climate change.
Synthesis of Photochromic Materials The project involves the synthesis and study of photochromic compounds which show photoactivity in the solid state resulting in changes in the bulk properties of the crystal.  We desire materials which change color while reversibly bending or changing shape under irradiation.  The project will involve synthesis of new compounds with these properties, crystallization and study of light induced changes in solution and in the solid state.
Compositional and Collaborative Software Development This project focuses on devising techniques for reasoning about complex compositional software properties, such as specification mismatch during integration and upgrade inconsistencies. These techniques aim at identifying failures related to the reuse of behaviors outside of their original contexts and “butterfly effect” problems related to unexpected changes in related behaviors. We are mostly interested in semantic integration conflicts, i.e., those that do not result in syntactic compilation errors. Such interactions are particularly hard to detect; yet, they are the main source of problems in practice. We use a combination of empirical research to learn a set of semantic conflict patterns from existing Git repositories and automated program analysis for predicting semantic conflicts in new software integrations. We also rely on machine learning technique to help classify conflicts with better precision.
Challenge and Opportunity: Generating Value from Forest ResiduesThe student researcher will characterize the composition of forest biomass and examine the deconstruction of these residues. Under the supervision of the laboratory technician, the student researcher will perform biological and chemical experiments such as biomass hydrolysis to produce sugars from biomass, solvent extraction to recover high-value extractives from biomass, or catalytic partial oxidation of model compounds.  The student researcher may also help prepare and characterize catalysts.  The student researcher will prepare a written report describing the results of their literature review and experiments.  These results will likely be used for journal publication and if so, the student will be listed among the authors.  
Magnetic Resonance Frequency and Quantitative Susceptibility MappingThe project will focus on the analysis of multi echo susceptibility weighted images (SWI) acquired in neonates born both preterm and at term age. Brain damage in neonates is a major cause of disability and new imaging techniques are urgently needed for the predictin of outcomes and for the measurement of damage and repair. The student will: 1) Compute maps of T2* sitgnal decay from the multi echo SWI data and analyze them for diffuse damage to the brain's white matter. Diffuse damage is not detected by radiologists on regular MRI scans and can only be assessed by quantitative MRI techniques. We hope that with this work we will be able to identify babies at risk for brain damage and also be able to evaluate whether new treatment approaches are beneficial. 2) Compute maps of magnetic resonance frequency and magnetic susceptibilty and use those to evaluate the maturation of cortical gray matter. We will compare the cortical gray matter of babies born pre-term and those born at term. Both groups will undergo MRI at term equivalent age (i.e. 40 weeks gestation). Since SWI has very high spatial resolution, it is expected that it is better at assessing the relatively thin (2 mm) cortex than other MRI techniques. With objective MRI markers we will be able to see treatment effects within weeks rather than months or years. Our new imaging markers may lead to a dramatic acceleration of the search for effective interventions.This project will benefit from approaches that we developed for multiple sclerosis research (Hernandez-Torres et al. PLOS ONE 2015; Wiggermann et al. Neurology 2013) and our current work on quantitative susceptibility mapping (Kames, Wiggermann, Rauscher, ISMRM 2016) and we anticipate that the student interacts with both our neonatal as well as with our multiple sclerosis research team. 
Magnetic Resonance Imaging of the Brain The project will focus on the analysis of multi echo susceptibility weighted images (SWI) acquired in patients with brain injury or multiple sclerosis, as well as numerical simulations of MR signal formation. The student will: 1) Compute maps of T2* sitgnal decay from the multi echo SWI data and analyze them for diffuse damage to the brain's white matter. Diffuse damage is not detected by radiologists on regular MRI scans and can only be assessed by quantitative MRI techniques. We hope that with this work we will be able to identify tissue at risk for brain damage and also be able to evaluate whether new treatment approaches are beneficial. 2) Compute maps of magnetic resonance frequency and magnetic susceptibilty and use those to evaluate the maturation of cortical gray matter in newborns. We will compare the cortical gray matter of babies born pre-term and those born at term. Both groups will undergo MRI at term equivalent age (i.e. 40 weeks gestation). Since SWI has very high spatial resolution, it is expected that it is better at assessing the relatively thin (2 mm) cortex than other MRI techniques. With objective MRI markers we will be able to see treatment effects within weeks rather than months or years. Our new imaging markers may lead to a dramatic acceleration of the search for effective interventions.This project will benefit from approaches that we developed for multiple sclerosis research (Hernandez-Torres et al. PLOS ONE 2015; Wiggermann et al. Neurology 2013) and our current work on quantitative susceptibility mapping (Kames, Wiggermann, Rauscher, ISMRM 2016) and we anticipate that the student interacts with both our neonatal as well as with our multiple sclerosis research team. See also our paper by Hernandez-Torres and Kassner (2015 DAAD RISE summer student) et al. in JCBFM 2016. 
Booming lignocellulose biorefining via multi-product coproduction and multi-scale analysisThe student researcher will characterize the composition of forest biomass and examine the deconstruction of these residues. Under the supervision of the laboratory technician, the student researcher will perform chemical experiments such as the hydrolysis of forest residues in batch reactors.  This treatment will release sugars and prepare the biomass for enzymatic hydrolysis.  The student researcher will use enzymes to remove more sugars from the biomass.  The residual solids after enzymatic hydrolysis are primarily lignin.  The student researcher will determine the effect of operating conditions such as temperature and enzyme dosage on yield and quality of products.  The student researcher will also characterize the residual lignin.  The student researcher will prepare a written report describing the results of their literature review and experiments.  These results will likely be used for journal publication and if so, the student will be listed among the authors.
Engineering Protein-based Biomaterials for Biomedical Applications (1)Protein-based hydrogels have been developed for various biomedical applications where they provide artificial extracellular microenvironments that mimic the physical and biochemical characteristics of natural extracellular matrices (ECMs). In natural ECMs, a large number of proteins are tandem modular proteins consisting of many individually folded functional domains that confer structural and biological functionalities. Such tandem modular proteins are promising building blocks for constructing ECM-mimetic biomaterials. Recently, we have used such tandem modular proteins to engineer muscle-mimetic biomaterials that exhibit mechanical properties that mimic those of muscles. As an ongoing research effort, we are continuing developing such protein-based biomaterials with tailored mechanical properties for various biomedical applications. In this project, we plan to incorporate fragments of fibronectin into tandem modular proteins to construct ECM-mimetic protein hydrogels. Fibronectin is an ECM tandem modular protein and plays important roles in mechanotransduction via regulating important cell-matrix interaction. The tenth FnIII domain of human fibronectin (fn10) contains a RGD sequence and is important for cell-integrin interactions. We plan to use the fn10 domain and resilin sequence to engineer fn10-resilin based tandem modular proteins as building blocks to construct protein-based, ECM-mimetic hydrogels. Tandem modular proteins of different fn10/resilin ratio will be engineered. Using a well-developed photochemical crosslinking strategy, we will then crosslink these tandem modular proteins into hydrogels. The mechanical properties of the resultant hydrogels will be measured via tensile testing as well as rheology measurements. We will systematically investigate how the mechanical properties will be affected by the concentration of proteins, catalyst as well as free radical initiator. These studies will enable the construction of fn10-based hydrogels with desirable mechanical properties for further in vitro cell experiments to examine their potential applications in tissue engineering. 
Improvements in the Control of a Virtual Reality Robotic Balance Simulator_2017 (1)Standing balance in humans is controlled by several inputs, including vision, vestibular sense, and ankle proprioception. Research studies in this field actively engage and manipulate these input mechanisms to examine their effects on the balance output, mainly actuation of the calf muscles. While significant progress has been made, it is often difficult to isolate a single input and test its results on the output. Our "Robot for Interactive Sensor Engagement and Rehabilitation" (RISER) has been developed in the CARIS Laboratory to control each sense independently to further our understanding of human balance control. We have also started to examine impaired balance in persons post-stroke and are are designing strategies to help safely rehabilitate people who have lost the ability to balance safely.RISER uses a unique approach to examining the human balance system: subjects engage in a standing balance motion simulator that controls the subject's body and ankle motion using a six-axis Stewart platform and one-axis foot platform based on ankle torque feedback from force plates. The subjects are secured to the platforms, so they cannot move independently of them. The forces that the subject applies to the force plate are fed back to the controller, creating a simulation of standing balance in which the subject has no risk of falling. Immersive 3D stereo display goggles provide visual balance cues, and galvanic vestibular stimulation (GVS) can be employed to produce vestibular input. So far, RISER controls balance only in the anterior-posterior direction.In the current phase of work, we are implementing a new component onto RISER. This is a motorized backrest to control medio-lateral postural changes at the level of the pelvis. We will integrate this additional feature to include correction of medio-lateral asymmetry into the training of symmetry of foot forces in stance and investigate left-right asymmetries. 
Design and Control of a Combination Wheelchair and Lower-limb Orthosis_2017 (1)This rehabilitation engineering research project, called COMBO, is a collaboration between BCIT and UBC. It addresses the inadequacy of existing powered exoskeletons designed for people with a mobility impairment. Powered walking exoskeletons enable highly desired standing and walking functions (e.g., for people with spinal cord injury), as well as providing therapeutic benefits associated with rehabilitation gait training. Some of these therapeutic benefits include improvements to spasticity, bone density and body composition, and autonomic functions. Currently available  exoskeletons have significant imitations, such as slow speed, limited range, potential skin issues, and difficult transfers. These issues may be addressable with a new mobility concept under development that entails docking a detachable exoskeleton to a wheeled frame. This new integrated concept creates a device, that in its most common state, is analogous to a wheelchair with dynamic positioning capabilities (e.g., by using the exoskeleton frame and actuators as a moveable wheelchair seat). At the same time, the device also offers the option to stand and detach from the wheels to become a powered walking exoskeleton. Thus, the benefits of both wheelchairs and exoskeletons may be realized.
FEATHERS (Functional Engagement in Assisted Therapy through Exercise Robotics)_2017 (1)The FEATHERS Project is creating and testing a motivating environment for younger persons with cerebral palsy to perform upper extremity exercises to regain function.  http://caris.mech.ubc.ca/feathers/FEATHERS uses manual controllers, like the Sony PS MOVE controller and the Microsoft Kinect motion capture system, to sense bimanual hand and arm movements to drive a computer cursor to control a video game embedded in social media.  We are using specially designed devices based on the PS MOVE manual controllers to test with our participants.  Our team has designed a 3D-printed enclosure that is better adapted to persons with upper extremity impairment than the original.  
Numerical simulation of the ultimate strength of metallic sandwich panelsMetallic sandwich panels are made thin metal sheets and have discrete core that stretches in one or two direction. Core can have various shapes, for example, corrugation, C-profile, Z-profile, web, etc. In this specific project, vertical profiles (webs) and corrugations are considered. Panels are manufactured by laser welding which results in reduced manufacturing imperfections. Buckling of these panels is understood to good extent, but ultimate strength under compressive loads is not. Finite element analysis needs to be carried out to give basic understanding on the way these panels fail under compressive stress. Commercial finite element software will be used. Analysis might include welding imperfections such as geometrical imperfections and residual stresses. Pure in-plane loading will be the primary focus, but bi-axial and shear loading might be considered as well. 
Performance of evolutionary algorithms for structural design problemsEngineering optimization is challenging since we need to satisfy many requirements and we are not in liberty to choose any kind of design specification. In this situation, evolutionary algorithms have proved to handle the difficulty and give extremely good results. There are many evolutionary algorithms proposed in the last decade. Many are well established, while the other claim to be more efficient. Their performance needs to be compared while optimizing real-life structural problem. Structural design of a ship can be such application case here. Matlab code is available that models the requirements for safe operation of ships. Other cases can be coded if desired. 
Numerical characterization of High Temperature Membrane ReactorsDevelopment of commercially viable reactors utilizing ITMs is limited by a lack of understanding of the many simultaneous, interacting physical and chemical processes. Specifically, the goals of the research are to gain an improved understanding of the physics of high temperature ITM reactors and to apply this knowledge to designing improved clean energy systems. Mathematical and computer modelling of reactor designs is used in conjunction with experimental results to investigate different phenomena, and to test and compare potential reactor designs.
Epigenetic Mechanisms in the Development of Asthma Childhood peanut allergy (PA) prevalence in Canada is at about 1.7%. Peanut hypersensitivity is the most common cause of fatal anaphylactic reactions to food in North America and the United Kingdom. Both genetic and environmental factors, such as the time of first exposure, have been postulated to have an important role in the development of PA. DNA methylation, one type of epigenetic mark under heavy study in recent years, enables us to investigate how changes in the environmental factors interact with inherited genetic information to mediate disease progression. Our group is currently involved in a parent-of-origin effect study of peanut allergy in Canadian children from Montreal, Quebec, with methylation states captured using the latest targeted bisulfite methylation sequencing technologies. The successful candidate will assist in designing, applying and troubleshooting sequence alignments, SNP calling and quality control (QC) of methylation sequencing data. Prior experience working with sequencing/methylation data as well as knowledge and understanding of genetics are preferred. Experience with programming in shell scripts is essential and proficiency in perl and python is strongly preferred.
Quantum Sensors With Cold Atoms (2018) This research project aims to realize a new type of particle sensor using a cold atom as the sensor element.  A particle passing through the collision cross section of a stationary sensor atom will result in a momentum being imparted to the sensor atom which can easily be detected.  The momentum exchange to the sensor particle is thus the observable and hearld's the passage of that particle through the sensor volume.  The rate of collisions divided by the atom's cross sectional area is thus the particle flux.  Since atoms are unchanging objects and the interactions between the sensor atoms and the particles to be detected are goverened by immutable laws of nature (as far as we know), a single atom or an ensemble of isolated atoms consitutes an ideal sensor - ageless, unchanging, and essentially limitless.  These properties make a cold-atom-based particle sensor an ideal candidate for an absolute flux or pressure standard.  The aim of this research project is to benchmark the peformance of a cold atom based particle sensor and compare it to state-of-the-art ionization based particle sensors.
Many-Body Quantum Studies With Cold Atoms (2018) This research project aims to study some aspects of many-body quantum mechanics using laser-cooled atoms - specifically many-body pairing phenomena.  Our group has produced a degenerate gas of fermionic atoms (Lithium 6) and has observed evidence of many-body pairing (similar to BCS pairing in superconductors) in the strongly interacting regime using radio-frequency spectroscopy.  We aim to investigate modifications of this fundamental many-body pairing phenomenon when impurities are added.  In our case, we will add Rb atoms as impurities and we will control the interactions independently of the Li-Li interactions using 2-photon optical Feshbach resonances.  The aim is to study modifications of pairing phenomena and physical phenomena analogous to the so-called Kondo effect known in the context of the electronic properties of solids with magnetic impurities.Preliminary work may include the measurement of the Feshbach resonance spectrum of Li+Rb mixtures.
Global Studies of Healthy Development and Wellbeing of Children and Youth, Stage FourOur research has three international developmental foci. We examine moral development of children and youths' judgements, and justifications of lying and truth telling (Cameron, et al, 2012; Chen et al, 2012; Dmytro, et al, 2014; Fu, et al., 2016; Lau, et al, 2013). We gather interview data from youth in China, Canada, Japan, and USA to make cross-cultural comparisons, and with support from SSHRCC are now investigating truth and trust in bicultural youth. Our second associated research employs quasi-ecological methods for studying thriving across the globe. We have collected data in Thailand, Canada, Italy, UK, Peru, Turkey, and US with toddlers and their families by filming a "Day in their Lives" (Gillen & Cameron, 2010; 2015). We have also worked with resilient mobile adolescents in China, Thailand, South Africa, India, and Canada (Cameron 2011; Cameron et. al., 2014), filming one "Day in their Lives". As well, we film "Days in the Lives" of children in transition to school in Italy, Finland, Canada, and Brazil (Cameron, et al., 2014; Dmytro, Kubiliene & Cameron, 2014). This latter 'cultural' rather than ‘cross-cultural’ research seeks not to make generalizations from quantitative findings, but to understand the nature and texture of wellbeing with in-depth qualitative analyses of individual cases, and to create vivid pictures of thriving and resilience in varying contexts and cultures. Our third research direction involves non-Aboriginal children's thought, language and socio-emotional development in multi-age, buddy reciprocal learning in the context of an Aboriginal intervention programme.  My students are involved in our many publications (see Cameron CV) in our a vibrant lab at UBC, a majority whom are international students. We are currently (summer 2017) hosting a successful Mitacs Globalink Internship student from China. Our findings have theoretical and practical implications for education, counselling, and child, family, and youth care service.
AIspace tools for learning artificial intelligence AIspace has been developed by undergraduate summer students for over a decade (see http://aispace.org), and we get thousands of visits to our web site and downlaods every month.  We are currently developing a second version of AIspace that is open-source and is based on Python code, designed to be as close to pseudo-code as possible, and with ways to visualize the algorithms, so that students can visualize the code running on predefined examples and the their own examples, and so that students can modify the code and see the effects. The visulizations are based on the state-of-the-art visualization including jupyter and d3.
Tools for building relational probabilistic graphical models This project will continue the development of the AIspace tools used in over 90 countries for exploratory learning and in-class teaching of the fundamentals of AI.  One of the major difficulties in teaching artificial intelligence (AI) concepts is that they often involve complex algorithms. AIspace is a set of online interactive learning tools for understanding AI concepts.  It is available at http://www.aispace.org.  AIspace is designed to allow students to explore how algorithms work at both the microscopic level (individual steps) and at the macroscopic level (what phenomena are manifested by the algorithm), not by tracing code, but by allowing them to explore how some answer was computed. It is designed so that instructors can author their own examples and can decide on what concepts the students can explore.The student will work on a tool that allows one to build relational probabilistic models, and then use the existing aispace Bayesian network inference algorithms.  These models allow for the expression of rich domains, for example where we can observe relations among individuals (things) and answer probabilistic queries about those individuals.
Electrochemical methods for tailored gold nanoparticle modification  (1)In this summer research project, we shall investigate the influence of electrical potential on the modification of gold nanorod surfaces. Typically these surfaces are manipulated using a balance of ligand exchange kinetics and time.  The implementation of a potential controlled method has the ability to target on ly the surfaces structures on specific parts of the nanorod enabling a tailored approach towards the ligand placement on the nanoprod. Thiolated DNA will be placed onto the nanorod surface allowing for further analysis using AFM, and electron micrscopies in addition to spectroscopic measurements. The outcomes from such research will be a better understanding of the ability of potential to control the placement of ligands on the nanoparticle surface.
Investigating electrochemical methods for the preparation of DNA modified electrode surfaces (1)In this summer research project, we shall investigate the influence of electrical potential on the creation of these modified electrode surfaces. Typically these surfaces are created over a long time period of immersion with little control afforded to the experimentalist other than time, temperature, and solvent. The implementation of the a potential controlled method has the ability to strongly influence the assembled layer providing another possible approach to controlling the surface coverage, the molecular interactions and the orientation of the adsorbed molecules. The modified surfaces will be characterized using electrochemical methods as well as in-situ spectroelectrochemical methods, specifically fluorescence microscopy - a technique unique to our laboratory. The outcomes from such research will be a better understanding of the role of surface charge (or potential) on the assembly of these poly-electrolyte molecules, and if successful, a new way of preparing well formed DNA modified surfaces for use in biosensor applications.
Water and energy in mining regions of emerging economies Water and energy access is crucial for social and economic development in rural communities, and necessary to meet all of the United Nation's Sustainable Development Goals. Mining companies often operate in developing countries that lack basic infrastructure including roads, water, sanitation and electricity, presenting an opportunity to trigger infrastructure development in remote regions. This project will explore opportunities to meet the infrastructure needs of new mining projects in a cost effective way such that local communities and the economy also benefit.  This work will apply graph theory and GIS modelling to investigate alternative water-energy infrastructure planning options for a series of mine sites operating in a remote mining region, possibly in Mongolia or Peru. Network optimization models have been widely applied in the water and wastewater sector to optimize the design of wastewater treatment plants and sewer networks subject to cost and design parameters. However, such models have had limited application in the mining context, offering an exciting research opportunity.
Decision support for water allocation in mining regions Government decisions about water allocation ultimately involve trade-offs between competing uses. At a national scale, the percentage of water used by the mining sector is typically small (~4% in Canada, 3% in Australia, 1.5% in Peru). However, at a local level mining can be a significant water user, and may preclude access from competing industries such as agriculture. In some cases, companies may also be criticized for impeding the human right to access water.  Increasingly, mining companies are moving into regions with high conflict over water, demanding challenging decisions about water allocation and regional land planning. Environmental issues are typically the main issue in company-community disputes, suggesting that local communities are often unsatisfied with government approval processes. This project will explore how water management decisions could be made in a way that best contributes to sustainable development of local communities. The work will explore the application of Multi-criteria decision analysis (MCDA) in mining regions to systematically elicit diverse stakeholder preferences about alternative water allocation options. Despite its clear advantages in high conflict scenarios (such as those increasingly encountered in new mining development projects) the technique has had limited application in the mining context, offering an exciting research opportunity.
Welding simulation with the finite element method The project aims to utilize commercial finite element method package (Abaqus or Ansys) to simulate welding process and determine the welding imperfections. The aim is to determine the suitability of the software in predicting welding process and the trade-off between accuracy and simulation speed. Sensitivity of the predicted imperfections and residual stresses to thermodynamic parameters, mesh properties and material/geometric properties of the welded plates needs to be determined. 



Reflectance spectroscopy of rocks and minerals for multi-sensor ore sorting (1)Collaborative research involving academia (Mineralogical Research Group at UBC) and industry (MineSense Technologies) is addressing fundamental questions related to multi-sensor rock sorting of mined materials. This particular research theme focuses on imaging spectroscopy of geological materials encountered at mineral deposits. Imaging spectroscopy (also known as hyperspectral remote sensing) collects reflectance data in the visible to infrared range of light (VNIR-SWIR-TIR) as images, and allows quick analysis of specific mineralogical properties that are visually undetectable (e.g., phyllosilicate mineralogy). In the context of rock sorting, imaging spectroscopy holds promise to help sort material based on “non-grade” parameters of ore, such as clay content and grindability.  The intern will be involved in collection of data, interpretation of results, and communication of outcomes within their project. The project belongs to a larger cluster of multidisciplinary researchers (professors, postdocs, graduate students and company staff) and the successful intern will be expected to interact with experts and students from other academic disciplines (e.g., AI, pattern recognition, electromagnetics, geometallurgy, mining engineering, etc…). Questions to be answered include: (1) what are the spectral characteristics and variability of the rocks and minerals studied? (2) how do these properties relate to their geochemistry, mineralogy and ore petrogenesis? (3) what potential impact do the observed properties have on comminution and beneficiation of the ore? (4) what relationships are observed between the spectral response and other sensors used by MineSense?
Discovering novel broad-spectrum antiviral drugs To date, no licensed specific treatments exist for mosquito-borne diseases caused by dengue virus (DENV) and Zika virus (ZIKV) infection. To address the urgent need for a therapeutic armamentarium for flavivirus infection, Dr. Jean has developed new antiviral screening technologies to discover new classes of lead molecules with broad-spectrum anti-flavivirus activity. The rationale for discovering these new classes of antivirals is that both DENV and ZIKV are transmitted by the same vector mosquitoes. After dengue virus, ZIKV is now the second-most widely distributed mosquito-borne virus in the Americas. With the rapid spreading of ZIKV in at least 26 countries and the potential biological links between ZIKV infection and life-threatening disorders, the World Health Organization (WHO) has recently declared the ZIKV outbreak a public health emergency of international concern. Thus, the discovery of new antivirals with broad-spectrum activities against co-circulating DENV and ZIKV would be an invaluable part of a new therapeutic armamentarium for DENV infection and other emerging flaviviral-associated diseases.This project focuses on the application of Dr. Jean’s screening technology platforms (1-3) to discover novel anti-flavivirus agents from natural compound/extract libraries obtained from Dr. Raymond Andersen at UBC. Dr. Jean’s team’s experience and track record in developing cell-based assays for flavivirus infection provide strong evidence that overall objectives of this project are achievable within the 12 weeks of the Globalink Research Internship. Given the large size of the  natural product libraries that will be screened for antiviral activity, Dr. Jean is also optimistic that multiple hits will be identified and validated in our cell culture-based systems of infection within the timeline of this project. References: 1. Dr. Jean:  UBC Technology Licensing Opportunity: Reference #14-024.2.     Olmstead, A. D., et al., and Jean, F. (2012) PLoS Pathogens3.     Hyrina, A. et al., and Jean, F. (2017) PLoS One
Discovering circulating microRNAs as novel biomarkers for human diseases This new project builds on Dr. Jean’s expertise in human microRNAs as biomarkers and therapeutics of viral infection (1-2). MicroRNAs (miRNAs) are small non-coding RNA molecules that regulate gene expression at the post-transcriptional level. They regulate key biological processes and can contribute to the pathogenesis of various human diseases, including human viral diseases (1-2). Importantly, human miRNAs are emerging as novel biomarkers in various human viral diseases and promising targets for novel antiviral therapeutic strategies.In this research project, Dr. Jean is leading an interdisciplinary group of UBC scientists to identify circulating microRNA signatures as non-invasive diagnostic biomarkers of viral infection. Dr. Jean’s team is well positioned to succeed in this project with complementary scientific and clinical expertise, and access to high quality biological and clinical samples and infrastructure. Importantly, the preliminary data obtained by Dr. Jean confirmed the scientific and technical feasibility for successful biomarker identification.References: 1) Loveday E.K. et al. Jean F. (2012) Journal of Virology 86: 6109-6122 (Cover illustration).  Featured in Microbe Magazine (July 2012) published by the American Society for Microbiology.2) Loveday E.K. et al. Jean F. (2015) Journal of General Virology 96 (pt 1): 30-9
UI Designer for Data Science & AI We are working to advance the state of the art in artificial intelligence applied to science, working closely with domain experts in the field. Overall, the project's aim is to meaningfully incorporate scientific data and knowledge into a computer system such that the computer can automatically aid in making discoveries and provide new insights into the target domain. In our case, the target domain is rocks - yup, rocks - the kind that contain gold and uranium. We are working with expert geologists, mineralogists, geoscientists, mining engineers, and computer scientists to build intelligent computer programs that adapt and grow with increasing information.Some of our broader goals include: predicting when a rock is valuable, finding statistical patterns, visualizing data, real-time automated decision making, and incorporation of expert domain knowledge.
Python Software Development for Data Science & AI We are working to advance the state of the art in artificial intelligence applied to science, working closely with domain experts in the field. Overall, the project's aim is to meaningfully incorporate scientific data and knowledge into a computer system such that the computer can automatically aid in making discoveries and provide new insights into the target domain. In our case, the target domain is rocks - yup, rocks - the kind that contain gold and uranium. We are working with expert geologists, mineralogists, geoscientists, mining engineers, and computer scientists to build intelligent computer programs that adapt and grow with increasing information.Some of our broader goals include: predicting when a rock is valuable, finding statistical patterns, visualizing data, and real-time automated decision making.
Developing a novel universal molecular diagnostic test for human viral diseases This project focuses on the immense potential of multiple reaction monitoring mass spectrometry (MRM-MS) in clinical proteomics with the vision of developing a universal diagnostic test for emerging and re-emerging human viruses. Dr. Jean’s lab is developing novel MRM-MS assays for early diagnosis of mosquito-borne viruses such as dengue virus (DENV), West Nile virus (WNV), and Zika virus (ZIKV). The novel MS-based technology is based on a breakthrough discovery by Dr. Jean submitted to UBC’s University-Industry Liaison Office and describes the application of MRM-MS to the detection and absolute quantitation in clinical samples of “signature peptides” (virotypic peptides) associated with viral proteomes (1).In this project, Dr. Jean’s team is adapting their MRM-MS technology to detect simultaneously all 4 DENV serotypes and the newly emerging flavivirus, ZIKV. ZIKV is now the second-most widely distributed mosquito-borne virus in the Americas, after dengue virus. With the rapid spreading of ZIKV in at least 26 countries and the potential biological links between ZIKV infection and life-threatening disorders, the World Health Organization (WHO) has recently declared the ZIKV outbreak a public health emergency of international concern. Although ZIKV was first reported 70 years ago, to date there is no licensed diagnostic test, specific treatment, or vaccine. This project catalyzes interdisciplinary cutting-edge research in MS-based diagnostic technologies for mosquito-borne viral infections and provides a unique interdisciplinary training program in Canada to the Globalink Research Intern in the field of molecular diagnostic tests for emerging human viruses. Dr. Jean’s research program is funded by the Canadian Networks of Centres of Excellence (NCE): IC-IMPACTS (the India-Canada Centre for Innovative Multidisciplinary Partnerships to Accelerate Community Transformation and Sustainability).References: 1. Dr. Jean: “Next-generation quantitative diagnostics for neglected, emerging, and pandemic RNA viruses through multiplexed selected reaction-monitoring (SRM) mass spectrometry”.  UBC Technology Licensing Opportunity: UILO Reference #14-024.
Developing Novel Assistive Technology for Users and their Family CaregiversFamily caregivers (who include relatives and friends) provide 75% of the assistance needed for individuals with disabilities to remain in their communities. Given our rapidly ageing population and issues associated with caregiver burnout, finding ways to reduce caregiver burden in critical. As part of a federally-funded Networks of Centres of Excellence (NCE) program (Aging Gracefully across Environments using Technology to Support Wellness, Engagement, and Long Life (AGE-WELL)) we have developed over 60 caregiver personas that identify their needs and the needs of those to whom they provide care. This fall we will be launching a survey to prioritize the development of novel technological solutions to help address these needs. This MITACS project will follow up on the results of these survey findings. (In Vancouver) Based on a user-centred design framework we are going to involve potential end-users in an iterative series of focus groups to guide development of the two highest prioritized technologies. In the first round of focus groups we will explore issues related to acceptability (e.g., ease of use, perceived usefulness, efficiency, reliability, simplicity, safety, cost) and product design (e.g., aesthetics, user interface, training requirements).  During this focus group, participants will be given the opportunity to create models of these devices using a variety of media (e.g., pen and paper, modelling clay, Lego). In the second round of focus groups, participants will be asked to provide comments on mock-ups and prototypes that have been developed created based on feedback from the first round of focus groups. Suggested changes will be integrated into revised mock-ups and prototypes that will be presented in the third and final round of focus groups. Use of this approach will help ensure that the products developed are relevant to end users, which will facilitate their uptake and lead to improved outcomes. 
Health Promotion through eMental Health Initiatives and ResearchWalkAlong is a community where young Canadians can explore their mental health amongst peers. We believe wellness comes from empowerment and we like to see WalkAlong as a companion; someone to walk along with you during your journey to better mental health. This portal is a mental health resource that also provides information and links to existing mental health care resources for friends & family. The portal’s content was developed under the supervision of Professor Michael Krausz and the Walk Along Committee (WAC), a group of UBC students who continue to contribute new content to the site. WalkAlong has an established social media presence on Facebook, Tumblr, YouTube, Twitter, and Instagram that is used to reduce stigma surrounding mental illness, promote self care, and increase interest in the WalkAlong Platform. This project will combine content creation for WalkAlong and other upcoming eMental Health projects with research on eMental Health and WalkAlong's impact. With the results of this evaluation, a new evidence-based website strategy and social media strategy will be created and implemented. These plans will include new approaches to branding, new content for WalkAlong, and suggestions for academic papers on strategies for e-mental health development and marketing. The student will also contribute to new projects currently in development including eHealth interventions focused on PTSD/trauma in refugee populations, as well as goal setting and medication management systems. 
Unique Global Approaches for Reducing the Harms associated with OpioidsIn this position, participants will have the opportunity to work with leading researchers in the field of addiction, learn about the innovative global approaches for harm reduction and gain hands-on experience with sound research methods in addiction area and apply them. Students can also see this position as an exceptional opportunity to network with global leaders in the field of addiction and harm reduction. The student will have a chance to participate in addiction research at several stages: 1) contributing to proposals and protocols for new addiction research projects, 2) supporting the active opium tincture trial described below, and 3) producing publications and reports using data from the team's completed addiction studies. Opium tincture trial: We aim to conduct a randomized double-blind controlled clinical trial to compare efficacy of OT with methadone syrup among individuals diagnosed with opioid dependence. This trial aims to recruit 240 participants seeking treatment for opioid dependence and randomize them into two groups with 1:1 allocation ratio and follow them for 12 weeks. The test group receives tincture of opium and the control group receives methadone. Study has a comprehensive battery of assessments, which explores and compares the effects of both medications on retention in treatment, abstinence from drugs, withdrawal symptoms, craving, physical health, mental health, quality of life, cognitive function, employment, social function, etc. The study is an international collaboration between University of British Columbia and Tehran University of Medical Sciences. 
7. “Compassionate Killing”: Violence and Buddhism in China and Beyond  Over the last few decades scholars have become increasingly aware of the long-term and widespread intersections between violence and Chinese Buddhist institutions and ideologies. To date, however, scholarly attention has been, by and large, focused on fairly narrow topics in the long history of violence in the samgha. This project will attempt a systematic study on the different roles played by medieval Chinese Buddhist monks in warfare and other activities with the potential for violence——e.g., service as military chaplains and counsellors, warriors, practitioners and promoters of the martial arts, and spies. By bringing to light an important (and severely understudied) arena in which the samgha interacted with the secular world, this project aims at elevating the current scholarly understanding of the issue of Chinese Buddhism and violence to new levels. It will hopefully stimulate further study of religious violence in other parts of East Asia as well as more nuanced and innovative studies of religious violence in general. 
Exploiting stress-induced genome replication in tomato, Solanum lycopersicum, to improve pest tolerance and crop yield (1)Endoreduplication, genome replication without cell division, has emerged as a potential mechanism by which plants tolerate biotic stress, as damage-induced endoreduplication can increase vegetative growth compared to damaged non-endoreduplicating plants. Moreover, a mechanistic understanding of plant tolerance of herbivory could transform modern agricultural practices and drastically improve plant breeding by reducing the overreliance on pesticides and plant resistance traits. Tolerance of herbivory (versus, for example, chemical resistance traits such as plant toxins) can slow pest resistance evolution through disrupting strong directional selection on insects to counteradapt. We are characterizing insect-induced endoreduplication as an herbivory tolerance trait in tomato, identifying the genetic basis of this trait, and determining its ability to improve plant performance. We will utilize a high-throughput method to measure nuclear DNA contents in leaf samples with flow cytometry across a series of recombinant inbred and introgressed tomato lines to determine the genetic and biochemical basis for this trait. These data will be used to build a quantitative trait locus (QTL) map. Using this high-throughput method, we propose to better characterize endoreduplication as an herbivory tolerance response and determine whether induced endoreduplication is specific to herbivore type or is a generalized response to plant stress and damage using field and greenhouse experiments. We will also determine the impact of endoreduplication on pest performance and population growth using common agricultural insect pests of tomato to establish the feasibility of this trait to slow pest resistance evolution.
Education for sustainable mine water management Mining and resources projects are important to many economies around the world. In Canada for example, the mining sector contributes around $57 Billion to GDP and accounts for 18.2% of Canada’s exports.  However, this development can come at a social and environmental cost. The communities surrounding mining projects who encounter the greatest impacts may not necessarily perceive that the benefits of resource extraction outweigh the costs, and water-related impacts are often at the heart of these tensions. Improved education is essential for improving constructive dialogue among communities, companies and governments about resource development and water-related impacts. Research collaborators across South Africa, Mongolia, Peru, Australia and Canada have sought to develop educational curriculum on these topics, however these programs tend to be focused on specific regions.The objective of this research project is to collate this knowledge and to share experiences with regards to:• What are the key knowledge gaps relating to water and mining that are faced across regions globally?• What is the role of education in bridging key knowledge gaps identified, and which audiences are most in need of improved education (e.g. communities, government, industry)?• Which innovative approaches could be used to communicate complex topics among diverse audiences with varying levels of education, and particularly for marginalized groups (e.g. youth, gender)?• How can program effectiveness best be measured, and how should programs be designed to ensure long-lasting impact?• What does it mean to be a ‘neutral’ party in training delivery, and how can the realms of academe and practice partner more effectively in future towards unbiased education?
3D Laser Scanning and 3D Printing Integration This project aims at realizing a modern integrated facility for high-quality object replication.  The prospective facility involves a precision LDI 3D laser scanning system and a Stratasys uPrint SE Plus 3D printer, both available in our research laboratory.  The goal of this project is to develop and implement a unique geometric data processing module linking the 3D laser scanner and the 3D printer.  With the high accuracy and precision of both our scanning and printing devices, a physical object can be reliably scanned and then quickly replicated.  The “replicator”, which is often depicted in science-fiction novels and movies, can then be realized.The geometric data processing module consists of two sub-modules: (1) scanned point cloud clean-up; and (2) direct printing contour generation.  Measurement outliers are inevitable by-products of 3D laser scanning.  When scanning an object with complex geometry and varying surface reflectiveness, the collected scanned point cloud always contains outliers, which are false measurement points not belonging to the scanned object surface.  Manual removal of these outliers is lengthy and tedious.  Our research group has developed a robust algorithm to automatically detect and remove these erroneous data points.  After the scanned point cloud is rid of the outliers, the data points close to a desired sectional plane are to be projected onto the plane to generate the sectional contour required for 3D printing.  The projected data points using the existing simplistic 2D or perpendicular projection scheme are scattered along a strip of small but notable width.  To minimize the strip width of the projected data points for maximal printing accuracy, a 3D or adaptive surface projection scheme has been developed by our research group.  High-quality object replication will be realized when both the automatic outlier removal algorithm and the 3D printing contour generation algorithm are fully implemented and working together.
Mental Health, Substance Use, and Cognition in Patients with Concurrent Disorders (1)There is a documented gap in clinical and practice-based intervention research on illicit substance use. British Columbia, which has struggled for decades to reduce its high burden of severe drug-related problems, has developed a history of innovative approaches to substance use disorders. The world’s first methadone substitution program, for example, was established in Vancouver. This makes British Columbia a key site for the study of substance use research nationally and internationally.BCMHA  is a province-wide resource for people who are affected by problematic substance use, mental health issues and health care concerns. The goal of this 100-bed, smoke-free facility is to support people to regain their health, benefit from treatment, and eventually return to community life, with continued support for recovery. The Centre integrates mental health, substance use and primary care to provide a holistic approach and focuses on a person’s individual strengths. The goal of this summer project is to support 3 studies at BCMHA, each in a different research stage. First is a study incorporating cognitive assessments, specifically CANTAB software, for a follow-up study on cognition in patients with concurrent disorders. Second is a intervention study using a computer-based experimental treatment with patients, testing if it improves stimulant use disorder outcomes in a population with concurrent disorders that are difficult to treat. The intervention is an adaptation of recently developed “retraining of automatic approach” intervention, which has been shown to reduce relapses in alcohol dependent persons and seems currently being successfully tested in smokers. Third is an ongoing retrospective chart review that created a database of de-identified BCMHA records for research on patient demographics and treatment outcomes.
Impulsive Decision Making in Individuals with Addiction and Bipolar DisorderThe goal of this summer project is to support 2 parallel neuroimaging and Transcranial Magnetic Stimulation (TMS) studies. These studies share the same methodology, but differ in sample: the first is studying addiction (specifically stimulant users and gamblers), and the second is studying individuals with bipolar disorder. The UBC BRAIN Lab, part of the Department of Psychiatry, is conducting these pilot studies comparing cognitive control in individuals with addiction and bipolar disorder, with healthy controls. We are studying decision making, working to understand the mechanisms underlying addiction-associated alterations in inhibition. Each participant completes 1) questionnaires, 2) decision-making computer tasks, 3) a functional MRI while doing computer tasks, and 4) several sessions of EEG and Transcranial Magnetic Stimulation (TMS) where we hope to modify impulsive decision making. Note: The research team has listed another Globalink opportunity titled "Mental Health, Substance Use, and Cognition in Patients with Concurrent Disorders" that has similar goals in a more clinical setting. Some overlap between these two opportunities is possible, and candidates should indicate whether or not they are interested in both projects. 
Advances in empirical algorithmics The student will work on advancing automating algorithm design by contributing to one or both of two projects: (1) developing more “robust” models for algorithm selection and automated design more generally and (2) building a new algorithm configuration system based on recent theoretical work motivating fundamental changes to existing ideas.The first project is inspired by recent observations that machine learning models for algorithm selection can be brittle. The models often perform very well on standard benchmarks but the relationships captured by these models often look “artificial”, appearing to learn the benchmark generation process rather than underlying structure determining algorithm performance. By investigating ideas from machine learning and game theory, the student will work on developing more “robust” and generalizable models. This may involve optimizing against adversarial changes to the data, altering the data generation process, and/or looking for causal relationships in the data.The second project will build on a recent theoretical model for algorithm configuration that can be much more efficient in comparison to current best practice. The student will be involved in thinking about practical considerations for this theoretical work and run large-scale experiments to empirically investigate these ideas on real data. This will give the student an opportunity to improve upon on a large well-known software development project that is in active use for research and commercial applications.
A platform for agricultural trade in the developing world We are seeking a student to help with research on Kudu, a mobile platform for agricultural trade in Uganda. Kudu addresses inefficiencies in agricultural markets: in particular, farmers, with little information about the national market for their crops, selling in local markets at suboptimal prices. These inefficiencies result in lower prices for farmers (80% or more of the population in many African countries) and intra-seasonal and cross-locational price fluctuations that distort the market and reduce incentives for investing in productivity-enhancing inputs. Kudu solves these challenges by creating an electronic market for agriculture in which farmers and traders use SMS and USSD, the messaging technologies available on non-internet-enabled phones, to enter bids into our centralized nationwide database. A matching algorithm identifies profitable trades (factoring in feautures including prices, quantities, and physical distances), which are then proposed to the corresponding participants. Kudu also gathers price data and broadcasts it back to farmers and traders using SMS, drawing from a large set of national, regional, and local markets and providing a uniquely tailored information set to each user. This is a unique and challenging setting because communication is very costly (most farmers do not have access to personal computers or smartphones) making standard solutions impractical. 
Low-Power and Power-Scalable Receivers for IoT Applications Internet of Things (IoT) technology is expected to transform our lives by extending the Internet into the physical realm and using it as a global platform for letting machines and smart objects communicate, sense and actuate, compute and coordinate. It has the potential to improve productivity, efficiency and/or security in various fields, including industrial, environmental, automotive, home, and health applications. The IoT technology relies on the widespread deployment of wirelessly connected devices, e.g., wireless sensor networks, and autonomous, wearable, or portable devices. Minimizing the energy/power consumption of such devices is highly desired. While energy harvesting techniques can relieve devices from the constraints imposed by battery operations, energy is a scarce resource for these devices and should be handled with care. Also, although harvesting energy from the ambient environment could potentially yield to autonomous solutions, such approaches may require a long/variable latency to harvest the required energy and may not be suited to many IoT applications. Hence, the need for solutions with optimal energy usage is becoming increasingly important. Radio-frequency (RF) transceivers are the critical building block of IoT systems and consume a major fraction of the overall power. Nevertheless, they are still overdesigned to meet the specifications at all conditions including the worst-case conditions. Given that most of the time the system is not operating in its worst-case conditions, such overdesign compromises the system's power consumption.  In particular, we have made sure that we have at least one expert for each research task on both teams from Canada and France. During the course of this research, we will first design and develop standalone reconfigurable RF blocks. 
Air pollution monitoring and control for Volatile Organic Compounds (VOCs) Air pollutants are very different in their chemical composition, reaction properties, emission sources, life time, ability to move long or short distances and their eventual impacts on human health and the environment. One of the main categories of air pollutants are Volatile Organic Compounds (VOCs) that pose great risks to both human health and environmental protection. The main purpose of this research project is to develop strategies for eco-friendly synthesis of zeolites and MOFs with a stable and accessible pore system suitable for adsorption and/or catalytic degradation of VOCs. In order to fulfill the main objective, developing a facile air sampling procedure using selective adsorbents and a measurement protocol  using suitable instrumental techniques such as gas chromatography (GC) technique is very crucial too.
Using HPLC-MS to measure persistent organic pollutants (POPs) in contaminated drinking water and develop adsorption/catalytic methods to purify polluted water Persistent organic pollutants (POPs) are organic compounds that are resistant to environmental degradation through chemical, biological, and photolytic processes. POPs can last in the environment for long periods of time and travel long distances (e.g. dioxins and furans). Because of their persistence, POPs bioaccumulate with potential significant impacts on human health and the environment. The effects of POPs on human and environmental health were discussed, with the intention to eliminate or severely restrict their production, by the international community at the Stockholm Convention on Persistent Organic Pollutants in 2001. Many POPs are currently or previously used as pesticides, solvents, pharmaceuticals, and industrial chemicals. One example is atrazine (C8H14ClN5)   is a herbicide of the triazine class. Atrazine is used to prevent pre- and post- emergence of broad leaf weeds in crops such as maize and sugarcane and on turf, such as golf courses and residential lawns.According to Health Canada, “in areas where atrazine is used extensively, it (or its dealkylated metabolites) is one of the most frequently detected pesticides in surface and well waters. Atrazine contamination has been reported in British Columbia, Nova Scotia, Prince Edward Island, Quebec, Ontario and Saskatchewan. The main purpose of this research project is to develop a method to measure targeted herbicides and pesticides in local water samples as well as to design new adsorbents/catalysts based on porous inorganic materials for efficient purifying of water samples contaminated with persistent organic molecules such as herbicides and pesticides. In order to fulfill the main objectives, the following activities will be conducted during the course of this project1- Accurate identification and quantification of different classes of POP molecules including herbicide and pesticides using HPLC-MS2-  The next step will be to develop an affordable and eco-friendly method for the removal of these pollutants in contaminated waters
Experimental investigations on reinforced timber elements The last decades were marked by a significant widening in the range of structural application of timber. There is, however, a growing need for the maintenance and upgrading of existing buildings for economic, environmental, historical and social concerns. Worldwide, a large proportion of the existing building stock is more than 50 years old; many of these buildings need to be adapted for more sophisticated present and future requirements. The need for structural reinforcement of timber buildings may become necessary from motivations such as change of use, changes in regulatory specifications, interventions to increase seismic resistance, deterioration due to poor maintenance, or exceptional damaging incidents. One method to reinforce timber is adding elements to increase strength and stiffness; the options range from mechanical fasteners like glued-in rods and self-tapping screws, adhesive systems, steel straps and plates, ever more widely fibre-reinforced polymers, and most recently nanotechnology.In the project, timber elements with mechanical reinforcements will be investigated considering a wide range of parameters. A statistically significant number of specimens will be tested, herein 10 for each parameter combination. The load-deformation behaviour in a selected subset of tests will be monitored, with special focus close and beyond failure.
Research on Self-Tapping-Wood-Screws There is an acute need for research to develop value-added applications for wood and wood products such as Cross-Laminated-Timber (CLT). One prominent target area are mid- and high-rise structures. In seismic regions, such as Western Canada, connectors must provide ductility to otherwise rigid building systems composed of CLT panels. There are a number of options available, one of the most promising are Self-Tapping-Screws (STS). The objective of the project is to develop design guidance for CLT assemblies connected by STS for large structures, considering seismic loads. Experimental, numerical and analytical work on the material, component and system levels will be combined to achieve this objective. The project can contribute to increasing the market share of wood products in the North American construction sector, and thus, the project contributes to reducing the carbon footprint of structures.
Numerical investigation on timber joints Contact joints between posts and beams can be found in many timber structures, ranging from traditional timber frame homes to engineered large-span structures. The traditional contact joint uses a simple plane geometry, where the force runs parallel to the grain in the post and is introduced perpendicular to the grain in the beam. The problematic in this type of joint is the significant difference in stiffness and strength of timber in relation to the grain angle. The compressive strength perpendicular to the grain is difficult to describe due to its semi-plastic behaviour that depends on deformation, specimen geometry, and loading. Currently, no common definition for the compressive strength is agreed upon and a series of empirical models exist. Different possibilities exist to improve the performance of contact joints, e.g. using an intermediary hardwood piece with higher density or using self-tapping screws. Both methods, however, introduce additional material and working steps in the process. In the project, an alternative approach is investigated, namely non-plane geometries that allows the transfer of forces at an angle to the grain. Since ductile behaviour dominates the performance of contact joints, an orthotropic non-linear multi-surface plasticity model, implemented into the commercial software Ansys is applied to model the joint behaviour.
Voting theory and Applications (1) Two major voting systems, namely regional voting (i.e., ElectoralCollege (EC)) and national/global voting (i.e., popular vote), areused for political elections as well as in certain areas of scientificresearch, such as pattern classification and vision processing. Wehave developed a general theory for the stability analysis of ECsystem and popular vote system. Our EC theory demonstrates thatregional voting is usually more stable than national voting.Convolutional Neural Networks (CNN) has gained great successes incomputer vision in recently. CNN involves also the idea of regionalmatching. We are to seek the theoretical connections between CNN andElectoral College framework.
Voting theory and Applications (2) Two major voting systems, namely regional voting (i.e., ElectoralCollege (EC)) and national/global voting (i.e., popular vote), areused for political elections as well as in certain areas of scientificresearch, such as pattern classification and vision processing. Wehave developed a general theory for the stability analysis of ECsystem and popular vote system. Our EC theory demonstrates thatregional voting is usually more stable than national voting.Convolutional Neural Networks (CNN) has gained great successes incomputer vision in recently. CNN involves also the idea of regionalmatching. We are to seek the theoretical connections between CNN andElectoral College framework.
Face Recognition Tests for Prosopagnosia  Diagnosis_Clone (1) Prosopagnosia, aka face blindness, is an impairment in the recognition of human faces.  People with prosopagnosia have difficulties in recognizing the faces of others whom they should be very familiar with, such as close family members. A few online face testing websites have been developed  for helping the diagnosis of prosopagnosia. An obstacle for using these testing websites is that a patient has to be familiar with, at least, a large part of celebrities in the database. We are to develop a system that overcome such an obstacle.
Examining the Role eHealth Technology on the Health of Older Adults Living in Rural  and Northern Communities in British Columbia, CanadaIn Canada, one in five older adults live in rural areas. Older adults living in rural areas are often vulnerable, facing multiple challenges to access health care including poor access to care, lack of community services, lower incomes, higher costs of living, and challenges with transportation. Use of eHealth Technology by older adults is increasing but has been embraced differently than younger persons. In rural, remote, and northern communities in Canada, the importance of eHealth technology including mobile health apps and telehealth has steadily grown in recent years. This research project aims to better understand how older adults perceive and use/do not use eHealth technology. This project works closely with knowledge users from the Information Technology department at the Northern Health Authority.  A partnered team approach is integrated throughout this framework involving our knowledge users in each step of the process. The MITACs student will work collaboratively with community partners. This will ensure more timely and effective ways to disseminate the information to policy and decision makers in northern British Columbia.As a member of this multidisciplinary team, the MITACs research intern will take an active role to conduct a research summarizing findings to better understand how use of eHealth technology is mitigating the ‘digital divide’ for older adults residing in rural, remote, and northern communities in Canada. With the emergence of literature focusing on the integration and increased use of eHealth technology from the perspective of rural, remote, and northern communities, it is very timely to identify the impacts eHealth technology has had on older adults in these areas.The work completed during this MITACs internship may be a foundation for future opportunities at the Masters level. We have successfully recruited previous MITACs interns to return to UNBC and undertake MSc degree engaging in research with my research team.
Examining the of Caregivers as Patient Navigators for Older Adults Residing in Rural Areas in Northern British ColumbiaIn Canada, one in five older adults live in rural communities. These older adults are often vulnerable, facing multiple challenges to access health care services including poor access to community services/supports, lower incomes, higher costs of living, and challenges with transportation/mobility. Informal caregivers play an important role to support older adults to remain in their communities and age in place.  In 2012, over 8 million Canadians provided care to a family member or friend who had a long-term health condition, disability, or age-related problem.  In rural and northern communities in Canada, the importance of caregiver engagement to support navigation of service access and utilization for older adults is paramount. This knowledge synthesis project aims to better understand the role caregivers play to support older adults to access care services and navigate the Canadian healthcare system. As a member of Dr. Freeman’s multidisciplinary team, the MITACs intern will conduct a scoping review synthesizing recent research findings on the role caregivers play to support older adults to navigate the healthcare system. Furthermore this project aims to identify and describe the health literacy of rural caregivers specific to northern communities in Canada.  With the emergence of literature focusing on role of caregivers as health care system navigators as well as expanding of information on health literacy, it is very timely for this project to identify the barriers and facilitators caregivers experience when assisting older adults to navigate the health care system specific to a rural and northern context.Our partnered team approach involves community knowledge users from the Northern Health Authority throughout the process. We will work collaboratively with community partners in an iterative process. Feedback received will inform the most timely and effective ways to disseminate the information to policy and decision makers in northern British Columbia. 
Evaluating the role of local resource competition on mixedwood forest dynamics in Western Canada (1)Boreal and sub-boreal forests in western Canada often contain mixedwood stands comprised of deciduous species growing in mixture with conifers.  While regional forest practices have historically promoted the growth of conifers the ecological and economic benefits of mixedwood forest are increasingly being recognized.  Compared to pure conifer stands the dynamics of mixedwood stands are more complex due to differences in species phenology and the impact this has on the timing and intensity of competition for resources.    The aim of this project is to evaluate how competition for light and moisture changes within and between growing seasons, and examine the influence this has on the growth of deciduous and conifer species and the longer term dynamics of mixedwood stand.  We use three complimentary approaches to evaluate how conifers (spruce) and deciduous (aspen) trees respond to inter and intra-annual variation in limiting resources.  First, we directly measuring the growth environment experienced by trees in mixedwood stands throughout the growing season, while simultaneously measuring trees daily growth response.  This data allows us to focus on how trees respond to within year variation.  Second, we take wood cores and use dendrochronology methods to examine how the growth of spruce and aspen have historically responded to changes in their growth environment, and in particular how trees respond to past forest management interventions that have modified the competitive environment.  Long term dendrochronology data allows us to evaluate tree responses to between year variation and decadal trends.  Third, the empirical data that we collect is used to parameterize process based forest models that are then used to evaluate the dynamics of mixedwood stands over longer time periods and under changing environmental conditions.  By gaining a better understanding of how individual species in mixedwood stands respond to shifting environmental conditions we aim to improve forest management practices.     
Glacier and environmental change in Canada's western mountains  (1)We seek motivated interns and graduate students who will work with my research group. A background in earth science (e.g. geology or physical geography) is ideal, but some of our research involves physically based modeling (so we would also entertain students with applied mathematic or physics degrees). We are currently working on the following research topics: a) glaciers as erosive agents; b) paleoclimate reconstruction using annually-laminated lake sediments; c) terrestrial cosmogenic nuclide dating of glacier moraines; d) mass change of glaciers using remote sensing technologies, global positioning systems, and field observations; and e) simulation of mountain climate using regional climate models. Some of our fieldwork involves hiking to glaciers, so outdoor experience is an asset. When a suitable placement is found, I work with interns to identify a research project from these five research topics which would best complement the intern’s academic development.
Glacier mapping of western Canada (1) We have created a glacier inventory ~2005 from satellite imagery for western Canada, and have updated some sub-regions in recent years to show the impact of warming over the last decade. This is not complete, and in the last year, the launch of the European Space Agency (ESA) Sentinel-2 satellite creates additional opportunities to cover our area and more frequently than before. The first summer image  data for the northern hemisphere were acquired in 2016, and will be compared with similar data from the Landsat satellites, which have a ~40 year archive. Collectively, we will use these data and GIS/DIP software to map the latest glacier extents compared to the previous inventory and create 2D/ 3D visualisations of the landscape. If funded, this project would dovetail with other projects involving the glaciers of western Canada.
Glacier and environmental change in Canada's western mountains  (2)We seek motivated interns and graduate students who will work with my research group. A background in earth science (e.g. geology or physical geography) is ideal, but some of our research involves physically based modeling (so we would also entertain students with applied mathematic or physics degrees). We are currently working on the following research topics: a) glaciers as erosive agents; b) paleoclimate reconstruction using annually-laminated lake sediments; c) terrestrial cosmogenic nuclide dating of glacier moraines; d) mass change of glaciers using remote sensing technologies, global positioning systems, and field observations; and e) simulation of mountain climate using regional climate models. Some of our fieldwork involves hiking to glaciers, so outdoor experience is an asset. When a suitable placement is found, I work with interns to identify a research project from these five research topics which would best complement the intern’s academic development.
Process Modeling using Serious Game Techniques In this fast changing world, the modern businesses are increasingly adopting to automation. As the older generation of the workforce is going into retirement, it is becoming increasingly difficult to recruit and retain new talents. Also, as businesses become larger, their processes are becoming increasingly hard to comprehend and understand as a whole. A well designed software system model can help industry processes to be better understood, instead of having to rely on vague sets of best practices which try to encompass most situations. This project will be aimed at designing web-based interactive computer game that is scalable, competitive, engaging, and educational business process system that captures the essence of a business process. The system will involve a pre-defined set of management roles involved in the business process. The player will assume the role of a manager and is responsible for the success or failure of the business under various scenarios that can be emulated in the system. There are several research challenges involved in this project.The first challenge is abstracting and modeling a business process with an acceptable level of accuracy. Equally challenging is building a comprehensive serious game based simulation framework. Design andimplementation of such as a comprehensive software is a complex process as it incorporates research frommultiple areas of computer science. Some of the key research issues are coordination and synchronization ofmultiple components of the software system, scalability and fault-tolerance, effective visualization, testing andvalidation, etc. These issues are intertwined. For example, to get an accurate representation of a businessprocess, a large number of components needs to be modeled and implemented within the system. However,as more components and details are added, the time and effort required to accurately model and simulatethe business process will also increase.
Modeling and predicting global temperature increase and the global CO₂ emissions increaseReferring to IPCC, 2014: Climate  Change  2014:  Synthesis  Report about the future climate changes, risks and impacts, it is observed that the  continued  emission  of  greenhouse  gases  will  cause  further  warming  and  long-lasting changes  in  all  components  of  the  climate  system,  increasing  the  likelihood  of  severe, pervasive and irreversible impacts for people and ecosystems. Limiting climate change would require  substantial  and  sustained  reductions  in  greenhouse  gas  emissions  which,  together  with adaptation, can limit climate change risks. Further, as key drivers of future climate, it is noted that cumulative emissions of CO₂ largely determine global mean surface warming by the late 21st century and beyond. Projections of greenhouse gas emissions vary over a wide range, depending on both socio-economic development and climate policy. World emissions of CO₂ from energy consumption increased by 0.1% in 2015 (BP Statistical Review of World Energy, June 2016, bp.com/statisticalreview). Globally, petroleum supplies 32.5% of global energy use and was responsible for 35.3% of global carbon dioxide emissions in 2011(Center for Climate and Energy Solutions  (https://www.c2es.org/energy/source/oil). Proposed study will focus at in-depth statistical investigations: Modeling and predicting global temperature increase and the global CO₂ emissions increase;  parametric, non-parametric, empirical models; resampling and simulations; validation of the fitted models.
Fuzzy regression analysis of correlated data Fuzzy data is a combination of fuzzy variable and random variable and can characterize both fuzziness and randomness. The mean chance of a fuzzy random event is an important concept in fuzzy random optimization, just like the probability of a stochastic event in stochastic optimization and the credibility of a fuzzy event in fuzzy optimization. A classical standard linear regression model expresses the linear relationship between a study variable and explanatory variables. However, the classical  statistical regression may be problematic in cases  if the data set is too small, or there is difficulty in verifying that the error is normally distributed, or if there is vagueness in the relationship between the dependent and independent variables, or if there is ambiguity associated with the event, or if the linearity assumption is inappropriate.  These are the situations fuzzy regression is meant to address. Fuzzy regression models include a fuzzy output, fuzzy coefficients and a non-fuzzy input vector. The basic idea is to minimize the fuzziness of the model by minimizing the total support of the fuzzy coefficients subject to including all the given data. The primary aim is to use the optimization properties of fuzzy variables in regression analysis [Conceptualize  the  general components of  fuzzy regression; Issues related to fuzzy regressions (fuzzy regression models and possibilistic regression (PR) models); Fit fuzzy least-squares regression; Applications to energy and health sciences data].
Voting theory and Applications (3) Two major voting systems, namely regional voting (i.e., ElectoralCollege (EC)) and national/global voting (i.e., popular vote), areused for political elections as well as in certain areas of scientificresearch, such as pattern classification and vision processing. Wehave developed a general theory for the stability analysis of ECsystem and popular vote system. Our EC theory demonstrates thatregional voting is usually more stable than national voting.Convolutional Neural Networks (CNN) has gained great successes incomputer vision in recently. CNN involves also the idea of regionalmatching. We are to seek the theoretical connections between CNN andElectoral College framework.
Voting theory and Applications (4) Two major voting systems, namely regional voting (i.e., ElectoralCollege (EC)) and national/global voting (i.e., popular vote), areused for political elections as well as in certain areas of scientificresearch, such as pattern classification and vision processing. Wehave developed a general theory for the stability analysis of ECsystem and popular vote system. Our EC theory demonstrates thatregional voting is usually more stable than national voting.Convolutional Neural Networks (CNN) has gained great successes incomputer vision in recently. CNN involves also the idea of regionalmatching. We are to seek the theoretical connections between CNN andElectoral College framework.
Examining the Practice of Primary Care Nurses to Support Quality of Life of Older Adults in Rural and Northern CommunitiesImprovements in life expectancy have led to increasing numbers of persons aged 65 years and greater.  Older adults age with a disproportionate number of chronic diseases compared to their younger counterparts. Increases in disease burden and health complexity are associated not only with disability but also with diminished quality of life and increased likelihood of depression.  The World Health Organization defines quality of life as ‘an individual’s perception of their position in life in the context of the culture and value systems in which they live, and in relation to their goals, expectations, standards and concerns’ (WHOQOL Group, 1994). As the population in Canada continues to age, efforts by frontline clinicians to improve the quality of life of older adults thereby adding quality to their later years has become a priority. To best support quality of care and quality of life of older adults, decision makers need up-to-date information.This knowledge synthesis will examine the intersection of aging and quality of life from a rural and northern perspective. The goal is to better understand how primary care nurses working in rural, remote, and northern communities in Canada support the quality of life of the older adults they provide care to. This scoping review will unpack the multifaceted concept of QOL of older adults receiving care in primary care settings and the nurse’s role in supporting that QOL.  Focus will be on identifying similarities and differences by geographic location of care. An important question to investigate will be “What are the differences in the supports nurses provide for older adults’ quality of life in rural northern communities compared to supports for those residing in urban northern communities”.
Nursing Practice in Rural and Remote Communities – Approaches for Recruitment and RetentionIn Canada about 12% of nurses provide care to the 18% of Canada’s population who live in rural and remote communities. In British Columbia, 7% of the nurses in the province provide care to the 12% of BC’s population who live in rural and remote communities. Nurses in rural and remote communities often have to be multi-specialist generalists, who need to care for all of those in the community. Recruiting nurses to small communities, and retaining them in those communities is a longstanding, complex problem, leading to shortages in many communities.  It is not yet known what approaches to health human resource policies and planning contribute to optimally recruiting and retaining nurses in small rural, remote and northern communities. This project focuses on extending the analysis and translating the findings of the Nursing Practice in Rural and Remote Canada II study (http://www.unbc.ca/rural-nursing). Working with the advice of policy makers and health services planners in rural and northern British Columbia, the project will include contributing to further qualitative and quantitative analysis of the national study data. The findings will be contextualized to the northern BC context, including the creation of materials to assist nursing, health services, and human resource leaders in implementing the findings of the study. The project will address two questions: “What approaches to the recruitment and retention of nurses have the potential to work well in rural and northern settings? What is needed by nursing, health services, and human resource leaders to incorporate the study findings into their planning for recruitment and retention of nurses in rural and remote communities?
Contextualizing Evidence for Implementation in Rural and Northern Communitiestransferable to rural and remote settings, as it is generated in urban settings with their particular demographics and resources. Different approaches are often needed where resources are scarce and small populations are widely scattered. In order to be useful in rural and remote settings, it is necessary to access, review, and synthesize locally relevant evidence in ways that are attuned to the local context and demographics. As well, it is important to consider the capacities and limitations of rural and northern regional and local health services and systems when determining the relevance of the evidence and its potential for implementation in practice. This contextualized knowledge synthesis will examine the literature on networks of clinical services, particularly the connections between primary care and specialist services. The goal is to better understand how teams of primary healthcare providers working in rural, remote, and northern communities can best network with multidisciplinary specialist teams can work together to provide patient-centred care. This scoping review will unpack the literature on primary care – specialist networks. It will assess reviews already undertaken and recontextualize them to the regional context of northern British Columbia. The focus will be on multidisciplinary specialist services, not only medical specialist services. Included will be alternative approaches to care and communication, such as telehealth. Important features of contextualization and recontextualization of literature will be identified. An important question is, “What approaches to the interface of primary care and specialty services have the potential to work well in rural and northern settings?”
Engineering neural tissue from pluripotent stem cells_Clone (1)This project will investigate the behavior of induced pluripotent stem cells (iPSCs) inside of biomaterial-based scaffolds with an emphasis on engineering neural tissue. The recent development of iPSCs provides an exciting alternative to the use of ES cells for tissue engineering applications. IPSCs are generated from adult somatic cells, such as skin cells, by inducing specific transcription factors that restore pluripotency. The use of iPSCs allows for generation of pluripotent cell lines without the use of embryos while allowing for the generation of patient specific iPSC lines. While much work has been done to investigate how iPSCs behave in 2D settings, little research has been done to observe and manipulate these cells in a 3D settings despite that in tissues and organs, stem cells migrate and differentiate in a 3D microenvironment. This project will investigate ways of producing biomaterial scaffolds that deliver the cues necessary to promote these stem cells to differentiate into neural phenotypes for the treatment for different disorders of the central nervous system, specifically spinal cord injury and Parkinson's Disease. 
Nano-scale investigation of sustainable cement composites The goal of this project will be to design and develop cement-based composites using reinforcement at the nano level. Initial focus will be to develop dispersion techniques utilizing a sonicator.  The dispersion of the reinforcement in the cement matrix will be studied using one of world’s highest magnification scanning transmission electron microscope.  Training will be provided to students who do not have this experience.
Molecular Structure at Interfaces This project entails using a state-of-the-art nonlinear optical interferometer to determine the polarity (up vs down) of molecules adsorbed at the solid-liquid interface, including the surface structure of polymer films. Of particular interest is the molecular-level probing of adsorbed protein structure, accounting for the changes that occur when the biomolecules transition from the solution phase to interacting with the surface.  Although this is an experimental project, there is a possibile modelling component (if the student is interested).  Structural and optical modeling can enhance the interpretation of the spectroscopic data.
Spectroscopic probe of cell adhesion at the solid-liquid interfaceThis project entails designing, setting up, and carrying out experiments to study the growth of bacterial biofilms on solid surfaces.  The probes will be all optical, possibly involving a combination of IR absorption, Raman scattering, nonlinear vibrational spectroscopy, and bright-field microscopy.  There may be a component of computer programming involved as well.
A behavioral analysis of consumer shopping using supermarket data (1)This project is part of my ongoing research agenda on behavioral consumer shopping.  I have access to a large panel data that tracks about 10K consumers over a period of 12 years and reports most grocery purchases.  I am currently studying whether consumers take advantage of the potential saving opportunities that they come across while shopping.  Such opportunities could be due to temporary price decreases (promotions) or price differences across stores and across brands. Existing literature has emphasized the role of dynamics: consumers stockpile when prices are low and use up their inventory when prices are high. Other work has introduced the idea that consumers need to incur search costs in order to collect prices and it often does not pay for them to do so.  For this project, the student will focus on the frequent occurrence of promotions, temporary low price offers that are common for grocery items. Promotions give consumers the opportunity to accumulate inventory for future use. By tracking individual households over a long period of time the student will document the extent to which different households stockpile in response to promotions.  The student will construct consumer shopping histories and measure the extent to which consumer optimize with respect to price, strategically wait for promotion, or switch brands and stores.  
Reading the Arab Spring through Arabic Cartoons This project will consist of searching arabic newspapers (especially Egyptian), both online and in print, to select editorial cartoons on the subject of the Arab Spring, translating them into english and organising them according to relevant themes, understanding the audience to which they are directed, assessing the context in which they are produced, and analysing developments over a six-year span  (2011-2018).
Real-time analysis of catalytic reactions using multiple techniquesCatalysis is a compelling subject from a mechanistic point of view, as well as critically important in industry.  However, they're tough to study and so the ways in which a reaction might be optimized remain elusive to the synthetic chemists that use them. Chemists regard catalytic reactions as potent tools that are only reliable after multiple catalysts, ligands, and bases have been tested. We use multiple real-time tools (including electrospray ionization mass spectrometry, IR spectroscopy, UV/Vis spectroscopy, and NMR spectroscopy) to give us “at-a-glance” interpretations that vastly speed up our ability to construct reasonable models of the reaction chemistry. We are currently looking at a wide range of reactions, including olefin polymerization, olefin metathesis, palladium-catalyzed cross-coupling, hydroacylation, hydrophosphination, and more. The student will have the opportunity to choose from multiple ongoing projects in the McIndoe group or to forge ahead with a brand-new system.
Viral Bioinformatics The project will involve the annotation of virus genomes and the addition of these new genomes into a database designed for large DNA viruses. The viruses will be either poxviruses, iridoviruses or African Swine Fever Viruses. The student will need to learn the basics of the biology of these viruses and also how to use a variety of bioinformatics software. The new genomes are compared to others, looking for genes that contribute to the virulence of the viruses. We are also interested in the evolution of the viruses and especially the role of recombination and how that affects the ability to build phylogenetic trees.
How will climate change affect streams and rivers? (1) Streams and rivers are critical ecosystems because they supply drinking water and food, and provide habitat to a diversity of plants and animals. Freshwater systems are deteriorating rapidly and their preservation is one of the greatest challenges aquatic scientists face today. Climate change is one of the main threats to these ecosystems. Climate models forecast changes in intensity, timing, and quantity of precipitation, all of which control stream flow rates. Stream flow rates are important because they determine the structure and function of stream communities. Understanding how organisms living in streams and rivers respond to changes in precipitation and stream flow patterns is therefore critical for predicting how these communities will respond to climate change. Our goal is characterize how stream flow changes fish biology. We focus on fish characteristics that govern important biological processes like growth and reproduction. We are also interested in characterizing how changes in stream flow affect fish diet and morphology. 
Can fish help us fight mosquito borne-illness? (1) Mosquito-borne illnesses (e.g., malaria, dengue, chikungunya, and zika) are a significant health problem in many nations. Recent reports on zika and dengue suggest that these diseases are spreading both west and north, and findings on zika indicate a connection with birth defects in humans. So far there are no vaccines for these diseases, and prevention is based on lowering the chance of being bitten by a carrier mosquito (Aedes spp. for zika, denge, and chikungunya). One strategy that is used to control mosquitos around the world is to introduce mosquito predators in bodies of water where mosquitos breed. By feeding on mosquito larvae or eggs, these predators limit how many adult mosquitos emerge and therefore limit the spread of disease. Guppies (Poecilia reticulata) are one of the most commonly used mosquito predators. In 2013 guppies were introduced into stagnant waters, ponds and ditches to control a dengue epidemic in Pakistan, and in 2016 they were used to limit the spread of zika in Rio de Janeiro, Brazil. However, one of the risks of this method is that guppies are a highly invasive species that harm local ecosystems and native fish. We also don’t know whether guppies are efficient in consuming mosquitos after they invade an ecosystem. Many of the rivers in large Tropical cities contain invasive guppies. The objective of this project is to determine whether invasive guppies consume mosquitos in urban centers. The student will: 1. Compare the diet of guppies from Tropical urban and non-urban rivers check for mosquito consumption. 2. Compare insect composition from urban and non-urban sites to check for mosquito abundance. 



Transgender Archives Undergraduate Research Fellow The Transgender Archives Undergraduate Research fellow is an opportunity for an outstanding undergraduate student to conduct in-depth research involving the extensive holdings in transgender history and activism at the University of Victoria.  Working under the supervision of the Chair in Transgender Studies, and in consultation with the Director, Special Collections & University Archivist, the successful applicant will acquiant themselves with the breadth of the collections and then proceed with in-depth research with the materials, including indexing and data linking.  The output from the student could be a major research or graduating paper, or honours-level project suitable for adaptation for a peer reviewed journal submission or other peer-reviewed or juried dissemination as appropriate, and preliminary to futher graduate research in the topic.  The holdings of the Transgender Archives will appeal to students in multi- and cross-disciplinary studies, as well as students of gender studies, law, history, health, art history and visual studies, cultural studies, library & archival science, education, law, and sociology. These holdings include: books; newsletters and magazines; pamphlets; newspaper clippings; fantasy fiction; organizational records; personal papers and correspondence; conference records; research records; court case records; audio and visual recordings; photographs; erotica; original art works; and ephemera and memorabilia. The larger accumulations of materials in the Transgender Archives include rare print, archival, and research materials from the Rikki Swin Institute of Chicago, the archives of American trans activist Virginia Prince, Canadian legal materials related to cases invovling transgender women, and the extensive University of Ulster TGA collection.
How is immunity to bacterial pathogens altered during co-infection?Parasitic worms (helminths) remain an enormous global health problem: 1.5 billion people are currently infected with soil-transmitted helminths.  These helminths have evolved the ability to mount persistent infections in people, that can last for months, or even years.Chronic helminth infections occur predominantly in regions of poor sanitation, where people are also at a heightened risk of infection with pathogenic bacterial organisms.  One of the questions our laboratory aims to address is whether an ongoing helminth infection affects susceptibility to a pathogenic bacterial infection, and if so, by what immune mechanisms?  We have developed a model of helminth-bacterial co-infection, in order for us to answer these questions.  Our hope is that by understanding the mechanisms by which helminths promote susceptibility to microbial co-infections, we can develop strategies to prevent and treat infectious disease in the world regions where helminths remain prevalent.
QoE Evaluation of MPEG-DASH based CDN Dynamic Adaptive Streaming over HTTP (DASH), known as MPEG-DASH, enables high quality media streaming over the Internet from conventional HTTP web servers. The key idea behind MPEG-DASH is to adaptively adjust bitrate based on current network condition, in particular, bandwidth and delay. Content delivery networks (CDNs) utilize cache servers to reduce the delivery distance to end viewers and relieve the heavy traffic load from the original content servers. Nowadays, CDNs have become the major media delivery platform and carry over 80% multimedia traffic over the Internet. Nearly all CDNs adopt MPEG-DASH to enhance the quality of experience (QoE) of end users. The control of MPEG-DASH, however, is under the control of CDNs, and as such the quality of service delivered to end users may not truly align with their demand. To avoid the problem, it is desirable to design an intelligent agent at the client side (i.e., end viewer) to inject more feedback to the web servers. The first step toward this goal is to analyze the behavior of MPEG-DASH in wild via monitoring and analysing the media delivery over a real CDN. The ultimate goal is to “hack” into the MPEG-DASH message exchanges and implicitly control the codec of web servers.    
SERS from Electrode surfaces (1) The research project will be related to the application of surface-enhanced Raman scattering, a laser-based spectroscopic method, to study processes at electrified interfaces. The goal will be to investigate the effect of new types of nanostructured electrodes on the SERS quality. Those new electrodes will be prepared using advanced lithography and nanofabrication methods, such as focussed ion beam and e-beam lithography. The nanostructured electrode will be integrated in a specialized spectroelectrochemical cell and the SERS spectra of electrochemical processes will be monitored "in situ" (under applied potential). Students might be required to write computer codes for data acquisition and analysis.
Natural Language Processing for Self-Healing Cities It is reported time again that cities are housing an increasingly larger majority of humanity. What is not reported as often is how this is making us increasingly vulnerable. Cities, broadly speaking, have many of the same vulnerabilities. Large storms and power outages can bring most cities crashing down for instance. This is problematic in a quickly urbanizing world such as ours where hazards are increasing.Despite some of the similarities between cities, however, there are important differences, even among cities that are of a similar degree of development. It turns out that these differences can have big impacts on quality of life, economic growth and sustainability. It is less clear how the differences between cities contributes to their ability to self-heal. This is of potentially critical importance since it is increasingly evident that disruption is inevitable due to the complexity of cities and the impracticality and the impossibility of building infrastructure to perfectly withstand all hazards. Figuring out which differences among cities lead to the best outcomes has the potential save lives and create significant economic value.The objective of this project is to understand how cities differ from a disaster risk perspective. More specifically, this project concerns understanding the differences in the ability of cities to withstand shocks, to contain the spread of impact and to recover quickly. In this way it will be possible to provide a set of best practices to cities across the world. An additional outcome of the project is a test-bed for benchmarking new, innovative solutions to the challenge of achieving self-healing cities. 
Pacific salmon as monitors of ecosystem resilience: measuring effects of ocean warming on early marine juvenile Chinook salmon_Clone (1)Chinook salmon are integral to the BC economy, culture, and ecology, and are valued as a cultural keystone species for numerous First Nations’ groups. The annual returns of spawning Chinook adult salmon serve as important prey for many fishes, birds, and mammals, particularly killer whales. Prolonged declines have been observed range-wide and many stocks in southern British Columbia are at critically low levels despite drastic reductions in fishing effort. While the causes of Chinook salmon declines are likely multifactorial, it is generally recognized that persistently unfavourable ocean conditions and poor marine survival played a major role in these declines. Large-scale shifts in climate indices, likely indicators of temperature change, have been implicated in the variable early marine survival exhibited by Chinook salmon populations. Declines in survival may also be driven by a mismatch in the timing of the spring bloom and ocean entry of juvenile salmon. Growth during the early stages of marine life determines mortality rates. To understand the effects of ocean conditions on Chinook salmon survival we will examine the factors affecting salmon growth and survival during their early marine life using a combination of field and laboratory approaches. By controlling water temperature and holding food availability constant, we will simulate ocean temperatures associated with large-scale climate indices as well as local thermal regimes resulting from the historical pattern of sea surface temperatures. By controlling food quantity and timing, we will simulate match/mismatch dynamics in prey abundance.  We will monitor fish daily, and assess growth patterns, energy levels and survival. Using field-collected specimens, we will examine stomach contents for diet analysis, otoliths for age and growth, and measure lipids to quantify storage reserves. Our results will provide missing information needed to evaluate when and where early marine mortality is acting, and the mechanisms responsible for the observed mortality.
Digital Scholarship Internship, Social Knowledge and Educational ResourcesThis research project will be hosted in the Electronic Textual Cultures Lab (ETCL), U Victoria, with interrelated themes of humanities pedagogy, technology, and open digital resources. Within the context of the 2018 Digital Humanities Summer Institute (DHSI), coordinated by the ETCL, the intern will study how technology-oriented pedagogy in the humanities can facilitate social knowledge creation. The key research inquiry is to investigate the production of new knowledges through digital technologies, and to gauge the effectiveness of humanities pedagogies across the off-campus/on-campus divide, particularly in regard to non-academic research end-users (industry, government, non-governmental organizations, communities and community organizations). The intern will engage with DHSI instructors and students to evaluate key technologies and approaches used in digital humanities, and investigate emerging trends and potential uses in public-facing cultural knowledge contexts. This project will lead to a better understanding of the humanities community in action, the possibilities for and limits of social knowledge creation, and the affordances and challenges of various social engagement strategies. This will provide more opportunities to build capacity and expertise beyond the confines of academia, and to consider how to improve public-facing exchanges of knowledge, technologies and methods, and resources. DHSI 2018 will welcome 800+ participants for 2 weeks of learning, teaching, and sharing cutting-edge digital humanities work via week-long training courses, conference-style paper sessions, unstructured lunchtime talks, and institute lectures from prominent scholars. The project will entail: 1. Amassing a research corpus on humanities pedagogy, public humanities and engagement, social knowledge creation, and open resources. (May 1-July 31).2. Surveying and reporting back on the DHSI community, in the context of humanities pedagogy. (May 1-June 15). 3. Experiencing the facilitation of a large-scale academic event. (May 1-June 15). 4. Participating in a research and practice intensive course. (June 4-8).
Machine Learning for Self-Healing Cities It is reported time again that cities are housing an increasingly larger majority of humanity. What is not reported as often is how this is making us increasingly vulnerable. Cities, broadly speaking, have many of the same vulnerabilities. Large storms and power outages can bring most cities crashing down for instance. This is problematic in a quickly urbanizing world such as ours where hazards are increasing.Despite some of the similarities between cities, however, there are important differences, even among cities that are of a similar degree of development. It turns out that these differences can have big impacts on quality of life, economic growth and sustainability. It is less clear how the differences between cities contributes to their ability to self-heal. This is of potentially critical importance since it is increasingly evident that disruption is inevitable due to the complexity of cities and the impracticality and the impossibility of building infrastructure to perfectly withstand all hazards. Figuring out which differences among cities lead to the best outcomes has the potential save lives and create significant economic value.The objective of this project is to understand how cities differ from a disaster risk perspective. More specifically, this project concerns understanding the differences in the ability of cities to withstand shocks, to contain the spread of impact and to recover quickly. In this way it will be possible to provide a set of best practices to cities across the world. An additional outcome of the project is a test-bed for benchmarking new, innovative solutions to the challenge of achieving self-healing cities. 
Visualizations for Self-Healing Cities It is reported time again that cities are housing an increasingly larger majority of humanity. What is not reported as often is how this is making us increasingly vulnerable. Cities, broadly speaking, have many of the same vulnerabilities. Large storms and power outages can bring most cities crashing down for instance. This is problematic in a quickly urbanizing world such as ours where hazards are increasing.Despite some of the similarities between cities, however, there are important differences, even among cities that are of a similar degree of development. It turns out that these differences can have big impacts on quality of life, economic growth and sustainability. It is less clear how the differences between cities contributes to their ability to self-heal. This is of potentially critical importance since it is increasingly evident that disruption is inevitable due to the complexity of cities and the impracticality and the impossibility of building infrastructure to perfectly withstand all hazards. Figuring out which differences among cities lead to the best outcomes has the potential save lives and create significant economic value.The objective of this project is to understand how cities differ from a disaster risk perspective. More specifically, this project concerns understanding the differences in the ability of cities to withstand shocks, to contain the spread of impact and to recover quickly. In this way it will be possible to provide a set of best practices to cities across the world. An additional outcome of the project is a test-bed for benchmarking new, innovative solutions to the challenge of achieving self-healing cities. 
Agent Based Modeling for Self-Healing Cities It is reported time again that cities are housing an increasingly larger majority of humanity. What is not reported as often is how this is making us increasingly vulnerable. Cities, broadly speaking, have many of the same vulnerabilities. Large storms and power outages can bring most cities crashing down for instance. This is problematic in a quickly urbanizing world such as ours where hazards are increasing.Despite some of the similarities between cities, however, there are important differences, even among cities that are of a similar degree of development. It turns out that these differences can have big impacts on quality of life, economic growth and sustainability. It is less clear how the differences between cities contributes to their ability to self-heal. This is of potentially critical importance since it is increasingly evident that disruption is inevitable due to the complexity of cities and the impracticality and the impossibility of building infrastructure to perfectly withstand all hazards. Figuring out which differences among cities lead to the best outcomes has the potential save lives and create significant economic value.The objective of this project is to understand how cities differ from a disaster risk perspective. More specifically, this project concerns understanding the differences in the ability of cities to withstand shocks, to contain the spread of impact and to recover quickly. In this way it will be possible to provide a set of best practices to cities across the world. An additional outcome of the project is a test-bed for benchmarking new, innovative solutions to the challenge of achieving self-healing cities. 
Galaxy evolution in the nearby universe A range of possible projects are available, involving work with both data and simulations.  Our research group has several students and affiiate members with expertise in a wide range of aspects of galaxy evolution.  The student would be working with either real or simulated data to investigate processes in galaxy formation.  Example projects include (but are not limited to)1)  Studying black hole accretion during galaxy mergers2)  Studying gas consumption by star formation3)  Tracing the morphologies of galaxies in computer simulations4)  Studying high redshift galaxies through quasar absorption lines
Sex, Substance Use, and Health Among Gay, Bisexual, Queer and Trans MenNew HIV diagnoses are 71 times higher among gay, bisexual and other men who have sex with men (GBM) than other men in Canada. Since 2010, the province of British Columbia has adopted Treatment as Prevention (TasP) as a policy to increase HIV testing and treatment in order to reduce HIV transmission. However, new diagnoses among GBM in the province remain stable and surveillance shows an increase among the youngest birth cohorts of GBM. HIV pre-exposure prophylaxis (PrEP), a new prevention tool, was approved for use in Canada in 2016 although uptake remains limited. However, inaccurate information, sub-optimal adherence or risk-compensation could paradoxically lead to increases in HIV transmission. Our research project examines the differential impact of PrEP and TasP on HIV and sexually transmitted infections (STI) prevention and transmission among younger (<30 years) and older (30+ years) GBM. Our mixed methods study uses a community-based research approach. We are conducting longitudinal questionnaires and biological testing for HIV and other STIs every six months with over 700 GBM. In additional, we also conduct targeted in-depth qualitative interviews. Partnered with the world-renowned British Columbia Centre for Excellence in HIV/AIDS, this study builds on an existing cohort study of GBM called the Momentum Health Study (see www.momentumstudy.ca). Our new research will provide critical information on changes in sexual behaviour and STI incidence among young GBM, the demographic most at risk of acquiring HIV in Canada. Our team includes public health and community service organization leaders, meaning that we quickly move research findings into practice. Our study informs population-specific, age-relevant public health policy, programming, and interventions to reduce the burden of HIV and STIs for GBM, especially young GBM.
Attachment Styles and Sexual Health: A Meta-Analytic Review Research on human sexuality from an adult attachment theory perspective has grown rapidly, since Hazan and Shavers (1987) formative research; it is arguably the predominant close relationships theory in this area. Literally hundreds of empirical studies have been conducted on various aspects of sexual health from an attachment theory perspective, focussing on topics such as safe sex, sexual risk-taking, sexual consent, and sexual communication. Though some researchers have attempted to summarize this vast literature (see Dewitte, 2012; Mikulincer & Shaver, 2016, for examples), these reviews have utilized an entirely subjective approach to selecting and synthesizing various--and often times conflicting--findings. Meta-analysis is a statistical technique for quantitatively reviewing a given literature, by "averaging" effect sizes across studies, while giving more weight to studies that used larger sample and more rigorous methods. Further, meta-analysis can be used to determine characteristics ("moderators") of studies that are predictive of the size of effects that are found in those studies. It is therefore among the most rigorous and reproducible methods of determining the current state of a literature.Dr. Sakaluk's MaRSS lab intends to undertake a large-scale meta-analytic review of the attachment and sexual health literature in its entirety--a literature spanning decades and hundreds of studies. This process will involve finding, extracting, and synthesizing correlations between measures of attachment dimensions--attachment "avoidance" and "anxiety"--and various sexual health variables. Further, the meta-analytic will investigate a number of theory-driven "moderators" of the correlation between attachment dimensions and sexual health, such as evaluating whether these correlations differ in strength depending on the domain of sexual health (e.g., safe sex vs. sexual functioning), or the relational context of the research sample (e.g., individuals who are single vs. those in romantic). The resulting peer-reviewed paper should be a high-impact resource that guides future attachment and sexuality research in the field. 
Attachment Styles and Sexual Health: A Meta-Analytic Review (1)Research on human sexuality from an adult attachment theory perspective has grown rapidly, since Hazan and Shavers (1987) formative research; it is arguably the predominant close relationships theory in this area. Literally hundreds of empirical studies have been conducted on various aspects of sexual health from an attachment theory perspective, focussing on topics such as safe sex, sexual risk-taking, sexual consent, and sexual communication. Though some researchers have attempted to summarize this vast literature (see Dewitte, 2012; Mikulincer & Shaver, 2016, for examples), these reviews have utilized an entirely subjective approach to selecting and synthesizing various--and often times conflicting--findings. Meta-analysis is a statistical technique for quantitatively reviewing a given literature, by "averaging" effect sizes across studies, while giving more weight to studies that used larger sample and more rigorous methods. Further, meta-analysis can be used to determine characteristics ("moderators") of studies that are predictive of the size of effects that are found in those studies. It is therefore among the most rigorous and reproducible methods of determining the current state of a literature.Dr. Sakaluk's MaRSS lab intends to undertake a large-scale meta-analytic review of the attachment and sexual health literature in its entirety--a literature spanning decades and hundreds of studies. This process will involve finding, extracting, and synthesizing correlations between measures of attachment dimensions--attachment "avoidance" and "anxiety"--and various sexual health variables. Further, the meta-analytic will investigate a number of theory-driven "moderators" of the correlation between attachment dimensions and sexual health, such as evaluating whether these correlations differ in strength depending on the domain of sexual health (e.g., safe sex vs. sexual functioning), or the relational context of the research sample (e.g., individuals who are single vs. those in romantic). The resulting peer-reviewed paper should be a high-impact resource that guides future attachment and sexuality research in the field. 
Attachment Styles and Sexual Health: A Meta-Analytic Review (2)Research on human sexuality from an adult attachment theory perspective has grown rapidly, since Hazan and Shaver's (1987) formative research; it is arguably the predominant close relationships theory in this area. Literally hundreds of empirical studies have been conducted on various aspects of sexual health from an attachment theory perspective, focussing on topics such as safe sex, sexual risk-taking, sexual consent, and sexual communication. Though some researchers have attempted to summarize this vast literature (see Dewitte, 2012; Mikulincer & Shaver, 2016, for examples), these reviews have utilized an entirely subjective approach to selecting and synthesizing various--and often times conflicting--findings. Meta-analysis is a statistical technique for quantitatively reviewing a given literature, by "averaging" effect sizes across studies, while giving more weight to studies that used larger sample and more rigorous methods. Further, meta-analysis can be used to determine characteristics ("moderators") of studies that are predictive of the size of effects that are found in those studies. It is therefore among the most rigorous and reproducible methods of determining the current state of a literature.Dr. Sakaluk's MaRSS lab intends to undertake a large-scale meta-analytic review of the attachment and sexual health literature in its entirety--a literature spanning decades and hundreds of studies. This process will involve finding, extracting, and synthesizing correlations between measures of attachment dimensions--attachment "avoidance" and "anxiety"--and various sexual health variables. Further, the meta-analytic will investigate a number of theory-driven "moderators" of the correlation between attachment dimensions and sexual health, such as evaluating whether these correlations differ in strength depending on the domain of sexual health (e.g., safe sex vs. sexual functioning), or the relational context of the research sample (e.g., individuals who are single vs. those in romantic). The resulting peer-reviewed paper should be a high-impact resource that guides future attachment and sexuality research in the field. 
audio zoom Think that you are in a party and hearing the discussion. Once you are listening to a person, then all the other information you are hearing is just a noise for you. What if you could control whom to hear just by moving your head or eye gestures? Dr. Peter Driessen’s research group at University of Victoria is working on building a system using microphone arrays of arbitrary geometry to zoom in on desired audio in a noisy environment. Ultimately a listener will be able to simply look at the location from where s/he wants to hear the audio, controlling the audio zoom via head and eye gestures. The microphone arrays may be a permanent part of a venue, embedded in the walls and ceiling. Or using low cost wireless devices, deployed ad-hoc at the time of use (e.g. stuck to the walls and ceiling with removable adhesive). Applications of this new audio zoom system include a super hearing aid for people in a crowded noisy environment. Such a hearing aid will have performance far exceeding any standard hearing aid with microphones near the ears. Audio zoom may be very useful for the film industry, to capture better quality audio during on-location filming, and reduce the amount of re-recording and post-production required. It may also be useful for the computer games industry where zooming on natural sounds may be desired as part of the game play. Audio zoom will be a very useful research tool for studying bird communications, providing detailed spatial information on territorial birdsong, which may help decipher the song function.This Audio-Zoom can be set up in concert halls, Parliaments where we just want to hear only to specific users. This technique can enhance the speech in such a way that speech recognition will also be easy 
software defined radio and radar Software defined radio and radar uses digital signal processing as close to the antenna as possible, thus mnimizing the need for analog radio frequency circuits. High speed analog to digital converters operating with 14 bits up to 3 Giga samples per second enable wide bandwidth radio and radar systems to be built in software. The current project is to implement and test algorithms for software defined radio and radar.   The starting point will be GNURadio and Matlab/Simulink using USRP hardware, but the objective is to use high speed hardware such as http://www.ti.com/product/ADC32RF45 The algorithms will include http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6897912
Chemistry and Biochemistry of molecular modulators of epigenetic pathways — gateways to new cancer therapeutics (1)The proteins and pathways that control gene (mis)regulation at the heart of cancer in the nucleus of a cell are increasingly well undertstood. One of the most poorly understood molecular events within these signaling pathways is the formation of complexes between histones (DNA packing proteins that encode gene regulatory signals) and their partners, the chromobox proteins (regulatory proteins that recognize certain histone partners). Broadly, the goals of this project are: 1) to learn about the molecular recognition characteristics that drive these protein complexation events, and 2) to create inhibitors that can be used to disrupt these pathways in a cellular setting. We have discovered a family of macrocyclic molecules that have high affinity and specificity for methylated lysines - gene regulation marks that trigger the binding of histones to certain chromoboxes. We have already demonstrated the ability of our macrocycles to bind, identify, and quantify almost any post-translationally methylated peptide, but we have yet to develop them into the highly specific tools that we will need in order to learn more specific lessons about these systems. As we expand the scope of this work to target certain histones and chromobox proteins proteins that are important in the development of cancer, we must also expand the scope of the syntheses used to construct novel variants that allow tuning and optimization of affinities and selectivities. Two families of synthetic molecules will be synthesized by the MITACS student. The first is a set of substituted macrocycles that improve specificity for certain histone targets over others (e.g. Organic Letters 2012, http://dx.doi.org/10.1021/ol300243b). The other is a set of drug-like and peptidic molecules that inhibit a family of histone-binding proteins that drive aggressive cancers (e.g. J. Med. Chem. 2014, http://dx.doi.org/10.10210/jm401487x)
Data dissemination in vehicular ad hoc network  (1) Future vehicles are anticipated to be equipped with on-board units to communicate through wireless links, and vehicle-to-vehicle communications can be of low cost thanks to the license-free spectrum usage and minimum infrastructure requirement. Data dissemination is a promising application in Vehicular Ad hoc NETworks (VANETs), where messages are carried and forwarded by vehicles cooperatively toward their destinations at given locations.  For example, hotels, restuarants, and tourist attractions can send their advertisements, promotions, and service availability to all the vehicles near the airport, train station, ferry, and major bus terminals, so passengers on board the vehicles can use the information for their immediate trip plan, etc. Different from traditional Internet applications, the message destination in these VANET message dissemination applications is not a particular node (vehicle) with a global ID or IP address, but any vehicles(s) in a particular location. How to arrange the message delivery using multiple vehicles with high reliability and low latency is an open issue. The objective of this project is to seek novel solutions to solve the above problem. 
Routing mechanisms for 3D wireless sensor networks_Clone (1) Wireless Sensor Networks (WSNs) consist of one or more sinks and a large number of sensors distributed in a certain environment and have attracted a lot of research attention due to the wide spectrum of applications. WSNs deployed in buildings or hilly areas usually form three- dimensional (3D) wireless ad hoc networks due to the distributions of the sensors in the vertical dimension. The sensors in the networks collect environment/target information in the designated area and transfer messages by means of multi-hop relaying. Routing protocols which dictate how a packet from a source node should be forwarded along the links of the network to a given sink node are of critical importance in the WSNs. Most WSNs routing protocols have focused on two-dimensional (2D) networks, such as the geographic routing algorithms. However, the 2D WSNs routing algorithms may not be suitable for 3D ad hoc networks, so it is needed to design efficient and feasible 3D routing algorithms for 3D WSNs. The objective of this project is to design novel routing mechanisms for 3D networks. We study the typical topology in WSN scenarios, the survey of routing protocols in 3D WSNs, the design and performance evaluation of 3D routing algorithms, and the implementation of the algorithms on embedded platforms. The research involves protocol design, modeling and analysis, simulation and emulation, and system prototyping. 
Iron and Nickel Complexes of Carbazole-bis(tetrazole) Ligands for Water Soluble Catalysis (1)We have developed synthetic routes to a wide range of  carbazole-bis(tetrazole) ligands and we are exploring their iron and nickel complexes as environmentally friendly oxidation catalysts. The student will carry out the synthesis of  the ligands and their iron and nickel complexes by extending related reaction chemistry. The new complexes will be characterized by NMR spectroscopy, X-ray crystallography and cyclic voltammetry. Time permitting, these complexes will be tested as redox catalysts for a range of wide organic substrates.
Racial Uprisings and the Responsiveness of Governments (1) Interns will be joining my Racial Uprising Lab at the University of Victoria, which is funded by a SSHRC Insight Development Grant. The lab is working to develop an empirical understanding of how governments respond to urban, racialized uprisings. It will focus on how local, state, and federal governments in the United States have responded to uprisings between 1954 and the present. This topic is of significant interest to academics and policymakers with the emergence of the Black Lives Matter movement in 2013, which has resulted in the greatest frequency of uprisings since the 1960s.The first step in this analysis is to compile, encode, and link an original city-level dataset of uprisings in the US from 1992 until the present, which will supplement existing uprisings data that cover the period from 1954 to 1992. Using this dataset, I will be able to address three key questions:- Whether governments respond to uprisings in the form of greater public investment in local infrastructure, schools, or other social services;- Whether local police forces alter their behaviour after a racialized uprising and whether such changes are permanent or transitory;- Whether uprisings result in changed ordinances that lessen disadvantages faced by the African American community with a focus on racial discrimination.These three questions will be addressed using standard approaches for achieving causal identification around the outcomes of uprisings. In particular, we will employ event study approaches and take advantage of existing instrumental variables such as the presence of rainfall. This project should be highly influential across disciplines and will allow for quantitative researchers to begin to understand the impacts of the Black Lives Matter movement.
Lab-on-a-chip (microfluidic) platforms for artificial cells and drug discoveryMicrofluidic devices are an exciting new technology for experimental chemistry and biology. They are designed to manipulate fluids on very small scales (below 500 micrometres). Microfluidic platforms have been used for many varied applications, such as nanoparticle synthesis and single cell studies because they provide big advantages over large-volume systems since we can control the fluid environment very precisely. Micro-channels in microfluidic devices can be used to make aqueous droplets in a continuous oil phase. Thousands of these droplets can be made and analysed each second, and each droplet is effectively a separate reaction vessel. In my group, we use microfluidic droplets to make Droplet Interface Bilayers (DIBs), which are very simple artificial lipid bilayers like those found in cells. Our devices allow us complete control over each component of the DIBs, such as the droplet size, and the lipid composition. Hence we can quantify how these individual components regulate and affect drug transport across cell membranes. Lipid bilayers represent one of the major barriers to drug absorption in the human body. This research project will involve making artificial cells on microfluidic devices to be used to study how drugs interact with and cross cell membranes. Your research project will involve designing, fabricating and using microfluidic devices to create and manipulate these artificial cells on-chip. You will also image the droplets on the chip using a microscope and a high-speed camera, and analyse the images and videos you acquire. This will help you make design more efficient microfluidic devices to acquire the data required for your project. You will also look at how different drugs interact with your artificial membrane and study how this interaction can be made more efficient.
Smart wound dressing The overarching goal of this project is to develop a smart wound dressing for the management of chronic wounds. This includes the development of novel biomaterials and drug delivery systems that can be used to deliver drug components to the wound site on-demand. 
Development of a brain-tumour-on a chip for drug studies (1) Primary brain tumors are among the deadliest types of cancer which have a five-year survival rate of less than 25%. Current common practices for management of brain tumors include surgical resection of the tumour followed by radiation and chemotherapy. The molecular and genetic heterogeneity of gliomas results in the varied and often suboptimal response to treatment that is usually predicated on standard pathologic diagnoses. Therefore, there is a pressing need to develop new strategies that can predict the response of each patient to specific anticancer agents. The short-term goal of the project is to design and fabricate a microfluidic device to model the human brain tumor on a chip and investigate the effect of new drugs on the cancer cells. 
Differential UV-absorbance for the estimation and control of DBPsRegulatory monitoring requirements for disinfection by-products (DBPs) warrant seasonal sampling of distribution systems and, depending on the DBP, at specific points in the distribution network. The cost and relative analytical complexity (time, effort, and instrumentation) of DBP analysis many times limit the sampling frequency to the regulatory requirements. However, the understanding for a better prediction and control of DBP formation requires extensive datasets typically acquired through comprehensive sampling campaigns that may be beyond the capacities of resource-limited municipalities/countries. It is not uncommon that these are also the localities presenting problems with the attainment of regulatory DBP levels.
The Effects of Traditional First Nation Clam Gardens and Contemporary Shellfish Farming on Marine EcosystemsShellfish aquaculture has played a key role in coastal ecosystems for thousands of years and is currently increasing globally at a rate of 7.8% yr-1, making it one of fastest growing food industries in the world. Historically, First Nations’ clam gardens were constructed by building rock walls in the low intertidal, which added structural complexity, stabilized sediments, reduced predation, and enhanced shellfish productivity. Currently, contemporary shellfish aquaculture involves similar processes and plays a key role in meeting the global need for seafood, as well as alleviating pressure on declining wild populations. Unfortunately, modern shellfish aquaculture has been associated with the introduction of non-native species, increased pollution, and habitat degradation through the addition of cages, fences, and harvesting. Traditional ecological knowledge and archaeological records indicate that First Peoples of the coastal northwest actively managed and enhanced near-shore ecosystems to maintain and even increase productivity.  These records of direct environmental manipulations and stewardship suggest complex resource management systems that successfully supported large coastal communities for generations, providing year round food security while minimizing environmental impact. Although inactive for decades, First Nations’ clam gardens have recently begun a cultural resurgence. Concurrently, academic interest is growing. First Nations’ people have partnered with Parks Canada to restore, maintain, and harvest multiple clam gardens along the BC coast. Despite its historical, economic, and cultural importance, how shellfish aquaculture affects the many other species inhabiting these ecosystems is still unknown.To address this issue our research seeks to identify how marine ecosystems respond to First Nations’ clam gardens and contemporary shellfish aquaculture. Assessments of these human modified ecosystems have never occurred simultaneously. This project will further our understanding of traditional and contemporary shellfish aquaculture, how marine ecosystems respond to coastal modifications and how to support healthy marine ecosystems while engaging in sustainable seafood harvesting.
Fluids in fast inhomogeneous rotation (1) Fluides en rotation inhomogene et rapideThe Coriolis force, caused by earth's rotation, plays a fundamental role in geophysical flows and more importantly in Meso-scale dynamics. Physically, both the magnitude and the direction of this force depend on the location (inhomogeneous force).Heuristically, when the rotation is sufficiently fast, a part of the nonlinear wave interactions (non-resonant) is weakened, and only the ``resonant" part remains. This enables one to ``washes away" possible singularities, and thus obtain global regularity.Mathematically, the analysis of a such scenario was successfully carried out, in the case of homogeneous Coriolis force (homogeneous and with constant direction). See the fundamental works of Babin-Mahalov-Nicolaenko on the incompressible Navier-Stokes, Euler equations, and for the Boussinesq systems with startification see for example the work by Ibrahim-Yoneda.However, these results remain unresolved in the case of inhomogeneous force. The main object of this proposed research is to prove a dispersive type estimate for the Coriolis operator. Observe that in a recent paper by Koh-Lee-Takada, Jour. Diff. Equ. 256, 2014, a such estimate is put in a simple, elegant and general framework. Later on and as natural applications of this result, one can prove global regularity for Euler and Navier-Stokes equations with fast inhomogeneous Coriolis force.
Lab-on-a-chip (microfluidic) platforms for artificial cells and drug discovery (1)Microfluidic devices are an exciting new technology for experimental chemistry and biology. They are designed to manipulate fluids on very small scales (below 500 micrometres). Microfluidic platforms have been used for many varied applications, such as nanoparticle synthesis and single cell studies because they provide big advantages over large-volume systems since we can control the fluid environment very precisely. Micro-channels in microfluidic devices can be used to make aqueous droplets in a continuous oil phase. Thousands of these droplets can be made and analysed each second, and each droplet is effectively a separate reaction vessel. In my group, we use microfluidic droplets to make Droplet Interface Bilayers (DIBs), which are very simple artificial lipid bilayers like those found in cells. Our devices allow us complete control over each component of the DIBs, such as the droplet size, and the lipid composition. Hence we can quantify how these individual components regulate and affect drug transport across cell membranes. Lipid bilayers represent one of the major barriers to drug absorption in the human body. This research project will involve using different materials to make microfluidic devices to be used to study how drugs interact with and cross cell membranes. Your research project will involve designing, fabricating and using microfluidic devices to create and manipulate these artificial cells on-chip. You will do this using the traditional fabrication methods (using polydimethylsiloxane, PDMS) and also with other modern methods such as 3D printing. You will also image the droplets on the chip using a microscope and a high-speed camera, and analyse the images and videos you acquire. This will help you make design more efficient microfluidic devices to acquire the data required for your project. 
Lab-on-a-chip (microfluidic) platforms for artificial cells and drug discovery - DetectionMicrofluidic devices are an exciting new technology for experimental chemistry and biology. They are designed to manipulate fluids on very small scales (below 500 micrometres). Microfluidic platforms have been used for many varied applications, such as nanoparticle synthesis and single cell studies because they provide big advantages over large-volume systems since we can control the fluid environment very precisely. Micro-channels in microfluidic devices can be used to make aqueous droplets in a continuous oil phase. Thousands of these droplets can be made and analysed each second, and each droplet is effectively a separate reaction vessel. In my group, we use microfluidic droplets to make Droplet Interface Bilayers (DIBs), which are very simple artificial lipid bilayers like those found in cells. Our devices allow us complete control over each component of the DIBs, such as the droplet size, and the lipid composition. Hence we can quantify how these individual components regulate and affect drug transport across cell membranes. Lipid bilayers represent one of the major barriers to drug absorption in the human body. This research project will involve developing different analytical methods for the detection of molecules in DIBs. Your research project will involve designing, fabricating and using microfluidic devices to create and manipulate these artificial cells on-chip. You will then look at different detection methods such as fluorescence spectroscopy or the development of molecular recognition agents.
Wearable Mobile ECG for Heart Monitoring This project aims to build a wireless system that enables continuous ECG monitoring of patients in a seamless manner, without interrupting the daily life.  Utilization of smartphones allows vital ECG signals to be sent to remote monitoring center.  This project studies methods to obtain clear ECG signals in various environments, wireless transmission of ECG signals and signal processing techniques to identify a variety of heart medical conditions.  Hardware and software development and theoretical studies are all involved.  Students can choose to focus on a particular part of the project.  The wireless ECG monitoring system developed will be able to save lives of many patients with potential heart attack risk and provide valuable ECG recordings for medical study and analysis to doctors.
Biochemistry and chemical ecology of trees I: Analysis of bioactive phenolic phytochemicals in transgenic poplar (Populus) (1)Poplar trees contain high concentrations of diverse and biologically active phenolic phytochemicals. For example, condensed tannins and phenolic glycosides in poplar leaves can together constitute up to 30% of dry matter. These chemicals allow poplars to thrive in diverse and often stressful environments. Condensed tannins can act as defense compounds, antimicrobials, and possible antioxidants, while the salicinoid phenolic glycosides are important resistance factors against herbivores. To date, the biosynthesis of the poplar salicinoids has not been elucidated, nor are the regulatory genes that control their accumulation known. The aim of this project is the characterization of transgenic poplar plants which have altered salicinoid and phenolic metabolism. Previous work in my laboratory had identified important biosynthetic genes, and transgenic plants where these genes are 'knocked out' have been generated. In the current project, the detailed chemical and molecular characterization of these unique transgenic poplars will be performed. Plants will be grown under controlled conditions and analysed for major phenolic chemicals. This will be achieved by diode array detection- high performance liquid chromatography (DAD-HPLC). By comparing the phytochemical profiles of transgenic plants with those of control plants, the biochemical effects of the altered genes will be established. In addition to the chemical analysis, transcript (mRNA) profiling will be carried out via RT-qPCR. These methods are routine in the Constabel laboratory. Profiling of transcripts as well as phenolic chemicals will help pinpoint the precise function of the knocked-out genes. The proposed project will help elucidate the biosynthesis of the salicinoids, phenolic plant chemicals which have strong biological activity. Identification of specific steps of salicinoid biosynthesis will generate new knowledge with immediate impact for poplar biochemistry and chemical ecology. It would help establish the biochemical basis for the significant allocation of carbon to phenolic metabolites in forest trees.
Contested Visions of Motherhood: Class, Race, Religion and Second Wave Women's Movements in Canada_Clone (1)The history of the Canadian second wave feminist movement remains understudied.  Scholars have not explored either the religious/irreligious dimensions of the movement or competing attitudes to motherhood within it.  I have conducted research and presented a number of papers with Dr. Margaret Little of Queen’s University on differences in attitudes and conflicts over motherhood between the mainstream second wave women’s movement and activist welfare rights mothers.  We are now exploring a related topic:   The tension between mainstream feminists and activist organizations of immigrant and racialized women over issues of motherhood and family.  This project will also examine the role that religion (and the perceived secularism of mainstream feminism) may have played in deepening the divide between mainstream feminists and groups of activist immigrant and racialized mothers.  For many within the latter group, it appears that the imbrication of religious and ethnic/racialized identity, and the central role of mothers in maintaining such identity within the family made the perceived secularity of mainstream feminists and their critique of motherhood and family less appealing.  In this project we are conducting archival research in the records of low income and immigrant women's groups, as well as conducting oral history interviews with former members of these groups as well as with members of mainstream feminist groups to gain a clearer sense of their attitudes to motherhood, second wave feminism and religion.
"The Economic Role of the Potlatch: System of Credit or Redistribution?Scholars have postulated what role the institution known as the Potlatch played in Northwest Coast Salish and Straight Salish Indigenous economics in North America before it was eventually outlawed by the Canadian and American government in the early 20th century. Some scholars have postulated it acted as a system of credit among Indigenous peoples, while others have postulated that it acted more as a form of a social safety net. This project uses existing and collects new economic, anthropological, and historical data, as well as economic theory to shed light on which of these roles of the Potlatch were most important. Understanding the role the Potlatch played in traditional economics is important for ultimately understanding the effects of the Potlatch ban as well as the effects of the recent resurgence of the Potlatch.  
Transition metal catalysts for alkene hydrophosphination The goal of this project is to prepare and characterize new cobalt and molybdenum complexes for use as catalysts in the hydrophosphination of alkenes.Hydrophosphination is the addition of a P-H bond in a primary or secondary phosphine across an unsaturated bond. It is a useful route to new P-C bonds, but traditional, non-catalytic hydrophosphination reactions do not allow regio- or stereocontrol over the product phosphines. Costly and wasteful procedures are thus required to separate the product mixtures. By developing metal catalysts for the process, we can tune the reactions to provide selectivity for a single, desired product, by varying the metal’s coordination environment. This will ultimately allow the atom-economical, enantioselective synthesis of chiral phosphines of enormous importance to the fine chemicals industry.We have carefully studied a series of ruthenium complexes that show moderate catalytic activity for the hydrophosphination of alkenes, and are using the lessons we have learned from this system to prepare new complexes with different metals to improve the catalytic activity. This project will involve making new complexes, and fully characterizing them using a variety of physical techniques. All new complexes will be screened for catalytic activity, and we will use the results to further guide our catalyst design.
Evaluating the Resilience of Software-Defined Networking Architectures and ControllersThis research is inline with an ongoing research project on resilience analysis of Software-Defined Networking (SDN) architectures. SDN as an emerging networking paradigm, provides network programmability and decouples the control and data plane of the networks. SDN offers salient features such as simplified and (logically) centralized management and control, reduced complexity and accelerated innovation. However, SDN introduces new challenges that should be addressed properly in order to benefit from its unprecedented capabilities. Due to the centralized control in SDN, the control plane has a great impact on the functioning of the whole system. Particularly, the resilience of the control plane is of utmost importance. Any malfunction or failure in the control plane and its interfaces with the data forwarding plane may result in devastating effects on the correct operation of the entire network. Thus the design, analysis, implementation and evaluation of the resilient SDN architectures and controllers is a hot topic in both the academic and industrial research communities.The MITACS intern student will mainly focus on investigating and analyzing the resilience of well-known existing controller software (e.g., Floodlight, OpenDaylight, and so on) by carrying out different tests (using the available Python-based APIs) regarding the controller failure detection and recovery in Mininet as a network emulator. Various performance measures can be evaluated for different controller products. Moreover, providing a report of the resilience features of OpenFlow as the standardized protocol for the communication between the control plane and data plane as well as running some experiments to test them would be helpful. For more information about the ongoing research projects and the experience of the former MITACS interns, please refer to http://web.uvic.ca/~pan
Real-time Spectrum Analysis for the Estimation of Channel Load in WLANsThis research is an extension of an ongoing research project on the construction of agile Wi-Fi mesh networks. Nowadays, Wi-Fi Local Area Networks (WLANs) play pivotal roles in connecting people to the Internet. Chaotic deployment of WLANs in dense areas is one of the common issues for many Wi-Fi users that degrades the quality of service and impedes the balanced distribution of bandwidth among the users. One of the popular solutions to alleviate this problem is using orthogonal channels for the neighbor WLANs. Since the number of orthogonal channels is limited, using this solution through either static or random channel assignment does not guarantee the network performance in a long term.In this project, we intend to utilize the channel status information (acquired from physical layer) for estimating the activities of Wi-Fi channels over a long period of time. All these data can be obtained by dynamic spectrum sensing and will be stored in a database. Analysis of the stored data through adaptive learning and data mining techniques empowers us to determine the best channel candidates for each WLAN at a particular time interval. Our research is concentrated on sensing, extracting features, storing and analyzing of Wi-Fi signals to promote the quality of service for the Wi-Fi stations through the dynamic channel assignment of WLANs. The research involves modeling, system design and simple system prototyping.Relevant research publications involving former Mitacs Globalink students: Soumya Basu (Mitacs Globalink 2013 intern student), Maryam Ahmadi, Minming Ni, and Jianping Pan, ``Locating primary users in cognitive radio networks by Generalized Method of Moments," IEEE GLOBECOM'14, 2014.Sayantan Chowdhury (Mitacs Globalink 2016 intern student) and Jianping Pan. "Channel Assignment in Cognitive Radio Networks: A Joint Utility and Stable Matching Approach," IEEE ICCCN'17, 2017.
Network-aware VM Consolidation in Cloud Computing Cloud computing changes the way we build large-scale network services. It improves the overall system efficiency and lowers the cost of service providers through exploiting the elasticity and multiplexing introduced by the virtualization technology. To maximize the benefit out of it, many components in the system can be optimized or improved, which raises many problems to be solved theoretically and practically. VM consolidation is one of the fundamental problems, which is about how to consolidate multiple Virtual Machines (VMs) into one Physical Machine (PM). Different policies of VM consolidation would result in different system performance, such as the overall or individual running time of user tasks, as well as the system running cost. The problem attracted much research attention in the past few years and machine resources such as CPU, memory and disk are commonly considered constraints in the scheme design. Meanwhile, the limited network resources can also have a large impact on the practical performance and deserve further attention in the design, because different tasks or VMs would also compete on the network resource. For example, for a traffic-intensive task involving two VMs, it would be better to place them in the same PM, which avoids the intensive traffic injected into the data center network by them otherwise. In this project, we would study how to design a better VM consolidation scheme with these network-related factors considered. The research involves measurement, modeling, analysis, simulation, and system prototyping.
Topology Control in Vehicular Ad Hoc Networks This is a continuation of our research projects on Vehicular Ad HocNetworks (VANET), which have involved MITACS Globalink intern studentsin Summer 2010 [1] and 2011 [2]. Our research group has greatly advanced the research project since then too. Vehicular networks, in eithervehicle-to-vehicle (V2V) or vehicle-to-infrastructure (V2I) forms,have the potential to considerably improve road safety, travel comfortand trip efficiency, and have attracted a lot of attention from bothindustry and academia in the last few years. Due to the high mobilityand short contact time, vehicular networks have also brought many newchallenges to traditional network protocols designed for the Internetor other mobile ad hoc networks, since vehicular networks have tosupport various time and location-critical applications such asemergency message dissemination and location-based services. Ourresearch focuses on the topology control, due to the high mobility andshort contact time in vehicular networks, and its impact on the mediaaccess control, routing and forwarding protocols. We study thetopology control in both V2V (e.g., vehicle platoons) and V2I (e.g.,drive-thru Internet) scenarios. We also study how to use vehiclemobility and inter-vehicle cooperation to further improve the networkperformance. The research involves protocol design, modeling andanalysis, simulation and emulation, and system prototyping.The MITACS intern student will mainly focus on simulation and simpleprototyping. For more information about the research projects, therelated projects and the experience of the former MITACS interns,please refer to http://web.uvic.ca/~pan and the references therein.
Design and fabrication of novel nanomaterials for practical device applicationsSolar photovoltaics and touchscreen or display devices have in common the need for transparent conductive electrodes. Transparent materials are normally poor conductors and most conductive materials have low transparency. An exception is indium tin oxide (ITO). The growing demand for ITO and limited sources of Indium have made it an expensive material and lower cost alternatives, with better flexibility for large-area applications are being pursued worldwide. This project focuses on developing techniques of using electric-field directed assembly to create chains of high-conductance metallic nanoscale wires on glass or polymer substrates, with low light blockage, retaining the high transparency of these inexpensive materials. 
Application of building energy optimization methods to real-world case studiesEnergy used in buildings is responsible for around 40% of carbon emissions from developed countries, largely for heating and/or cooling as well as lighting, appliances and the energy used in construction. They represent one of the areas with the greatest potential for improvement using existing as well as new technologies. However, all buildings are unique, making them an interesting engineering challenge. There are no prototypes, development cycles are very fast, and many individual criteria must be addressed for each design in collaboration with many other specialists like architects and structural engineers. Green building design spans many closely interlinked topics: heat transfer, materials, lighting, fluid dynamics (e.g. for natural ventilation), thermodynamics (e.g. in heating systems), automated control, and many more.Building simulation uses specialist software tools to undertake the thermal and air flow calculations relating to a proposed design in order to predict the energy consumption. This allows different designs to be evaluated, but the process is too slow to compare all possible designs – even if different variants are created automatically, running them all would take far too long. Optimization algorithms (e.g. genetic algorithms) search the ‘design space’ of possible configurations, trying to find high-performing options more quickly.The aim for the project is to apply the optimization methods and software developed by the Energy Systems and Sustainable Cities research group to commercially relevant case study problems in conjunction with industry partner(s). Academic developments in the area of building energy optimization will be tested and evaluated on case study projects. Commercial partners (e.g. energy modelling or building design consultants) will provide suitable case study projects, and will gain an insight into the application of new research-level techniques that are currently too time-consuming to apply commercially.
Optimization of district energy systems Energy used in buildings is responsible for around 40% of carbon emissions from developed countries, largely for heating and/or cooling as well as lighting, appliances and the energy used in construction. They represent one of the areas with the greatest potential for improvement using existing as well as new technologies. The increased integration of renewable technologies in buildings has driven a greater need for networking between buildings, either via electrical microgrids or via district heat networks. This allows them to share energy and thus balance loads more efficiently.Simulating and optimizing the behaviour of these complex networks of interacting buildings requires specialist software tools in order to predict the energy consumption of the whole neighbourhood. This often employs linear programming, a computational technique for solving systems of equations that represent the energy balances and constraints in the system. These models can solve the operational optimization (where energy should go at what timestep) in conjunction with a design optimization (what equipment and network capacities are required).The aim for the project is to apply the district energy optimization methods and software developed by the Energy Systems and Sustainable Cities research group to commercially relevant case study problems, ideally in conjunction with industry partner(s). Academic developments in the area of building energy optimization will be tested and evaluated on case study projects. Commercial partners (e.g. urban planners and engineering consultants) will provide suitable case study projects, and will gain an insight into the application of new research-level techniques that are currently too time-consuming to apply commercially.
Application of Geometrical Probability in Wireless Networks In a wireless network where the wireless devices are randomly deployed according to a certain distribution (e.g., in a sensor network or cellular network), the locations of and the distances among devices play significant roles in determining the performance metrics of the network and designing protocols for the network. For example, in our previous work, the energy consumption in sensor networks [1], the path loss, interference, and capacity in wireless communication networks [2], the next nearest node of a mobile data collector [3] or charger [4] in wireless ad hoc networks are all dependent on the probabilistic models based on the distance distributions between two random nodes in the network. The model can significantly benefit the network protocol design and performance analysis by providing accurate statistical information. We have obtained a series of results about the distance distributions for the network with nodes independently and uniformly distributed in a specified topology, such as the distribution of the distances from an arbitrary reference point to a random point [5] and between two random points [6] (more results can be found in http://webhome.cs.uvic.ca/~pan/publication/). The MITACS intern student will mainly focus on the application of these results to the network protocol design and performance evaluation by identifying and formulating appropriate application scenarios. 
Applying big data analysis and/or machine learning approaches to building energy useEnergy used in buildings is responsible for around 40% of carbon emissions from developed countries, largely for heating and/or cooling as well as lighting, appliances and the energy used in construction. They represent one of the areas with the greatest potential for improvement using existing as well as new technologies. Building performance spans many closely interlinked topics: heat transfer, materials, lighting, fluid dynamics (e.g. for natural ventilation), thermodynamics (e.g. in heating systems), automated control, and many more. Large buildings are automatically monitored closely by their control systems, however the data produced is rarely examined. There is great potential to improve the behaviour of existing buildings in relatively simple ways that can dramatically improve their energy use.Big data analysis techniques are designed to find meaning in impenetrably large datasets, identifying correlations and patterns invisible to manual analysis methods. Machine learning techniques can play a role in this by fitting ‘learned’ models which are trained using the underlying data. These simplified models can them be used to illuminate aspects of the behaviour of the system. The combination of these new, powerful approaches has can provide simple ways to understand and improve the performance of buildings. This could be used to identify single improvements to be undertaken, or to provide real-time interventions via the building control system.The aim for the project is to apply big data analysis and/or machine learning techniques to large sets of real measurements obtained via industry partner(s) or relating to university buildings. A streamlined process will be developed for analysing historical data relating building systems behaviour in relation to exterior conditions, including weather data and building usage patterns. Techniques like principal component analysis will be used to identify critical features for use in training machine-learning or other regression models via to avoid redundancy.
Mapping and Advancing the Artisan Economy in Canada This research aims to build on some of the primary investigator's (PI) current work on the emerging artisan economy in Canada.  This study is comprised of two prongs: 1) mapping and describing the artisan economy and 2) profiling the artisan economy.The Artisan economy is comprised of two categories: utilitarian and consumable. Utilitarian trades integrate traditional knowledge and skills in the production of functional and/or decorative goods. Consumable trades integrate traditional knowledge and skills in the production of edible and/or cosmetic goods.Prong 1:  Mapping and describing the artisan economyThe Globalink Research Intern will conduct an online search and add to an existing inventory of artisan businesses across the country. Businesses will be analysed, categorized and mapped. This inventory will be developed in Excel and include variables including: such as: Business name; date of business incorporation; size of business (number of employees – where available); contact information; website (url); type of artisan (utilitarian or consumable); types of products (according to typology); community/region (geo reference for the business).This inventory will be developed by: 1) requesting any existing databases from organizations involved in supporting or promoting the artisan sector in each province; 2) doing a web based scan of existing directories and using word search strategies for each type of artisan (i.e. cheesemakers in Alberta, distilleries in Ontario). Prong 2: Profiling the artisan economy This inventory, when complete, will be analyzed to report out on the number of artisanal businesses identified, by type and province. This analysis will be conducted in excel using descriptive statistics. Figures and tables to summarize the data will be used to develop a profile of the artisan economy. The geocodes will be used to create a map illustrating the regional concentrations of artisan across the country by type.
Deep cultural mapping, small cities, sustainable futures This project will expand on the work done in the "Where is here?" Cultural Mapping project undertaken by Vancouver Island University with three mid sized cities including Nanaimo, Port Alberni and Courtenay in 2016-17. The project began to develop three deep cultural maps with videos of residents speaking to what connected them to their downtown areas (see www.whereishereculturalmapping.com )The MITACS interns would join students from VIU to further the work of this project by helping to analyse the video data, use data visualization tools to understand the connections people have to the cities, and to organize a symposium on cultural mapping in September 2018. New technology and analysis practices are emerging that could enable the “Where is Here?” project to uncover, display and share deeper insights on the data emerging from the project. Data visualization is an emerging knowledge mobilization tool that enables the emergence of new patterns and relationships in the data. To this end, the project team would like the interns to focus on data visualization techniques to find new relationships between civic connection and public beauty or art. In order to keep cultural mapping at the foreground in research and practice, the team will assemble a national symposium on cultural mapping at Vancouver Island University in September, 2018.  The symposium will invite presentations and creative exhibits from academics, artists and municipal planners to continue share and explore innovative practices in cultural mapping across Canada.
Assessment of the International Civil Aviation Organization's basket of measures to reduce aviation CO2 emissionsIn Oct 5, 2016, Canada formally ratified the Paris climate change agreement, which commits countries to ensuring that the average global temperature doesn’t rise 2°C above pre-industrial levels. A day after ratifying the Paris agreement, the country signed on to the first global agreement to tackle pollution in the airline industry, backing the initiative of the International Civil Aviation Organization (ICAO) of making the industry carbon neutral beyond 2020. It is expected that this commitment will have a substantial impact not only on the country’s aviation industry but also on individuals and societies. For example, a stricter emission policy will mostly likely raise the price of air ticket, increasing the cost of air travel of passengers - an essential mode of transport for a country as vast and sparsely populated as Canada. Also, the Canadian society can be benefited by such initiative, as passengers are getting increasingly conscious of the carbon footprint of air travel and demanding a more environmentally responsible way of travel. To predict the impacts of a forthcoming aviation carbon regulation on the air travelers and the Canadian society in general, we must study the precedent of the European Union, the only region integrating aviation industry into its carbon management so far, and its major policy tool, the European Union Emission Trading Scheme (EU-ETS). We will use statistical analysis for this project. In particular, we will evaluate the impacts of EU-ETS on airlines’ traffic volumes and ticket prices, as well as on passengers’ travel behaviors using difference in differences (DID) estimation. In our context, the treatment group includes the airline decision-makers within the EU to which EU-ETS applies, while the control group includes the others to which EU-ETS does not apply.
Combining data sources for precision medicine One of the most significant challenges in precision medicine involves integration of data from multiple sources in order to provide comprehensive information about the patient. Multiple types of high-throughput genomic data have become available. The cost to obtain each “bit” of information has fallen dramatically. Although it is now possible to obtain thousands of genomic measurements per person at a reasonable cost, the cost to recruit individuals into a study, and to measure environmental exposures, remains high. Therefore, study sample sizes are often orders of magnitude smaller than the number of measurements per person, and this creates analytic challenges. Combining data from different sources is becoming a popular approach for gaining informativity over the conclusions that can be obtained from any single study or single data type, and allows the most efficient use of costly data resources. This research project will develop bioinformatics and statistical algorithms and tools designed for integrative analysis of information about genomic variations identified by high throughput technologies. The overarching goal of the algorithms and tools is to help medical researchers better understand disease mechanisms, develop more effective diagnostic and prognostic tests and identify novel drug targets. The availability of the advanced tools promises to revolutionize personalized medicine. The study will focus on: (a) defining the structure of and interrelationships amongst complex datasets, and (b) integrate personal data with existing healthcare datasets.Key Words: bioinformatics, computational biology, computer science, statistics, biostatistics, human genetics, genome science, machine learning, algorithms, health sciences, mathematics, cancer, biomarkers, diagnosis, next generation sequencing 
OmicsNet: integrative deep learning frameworks for classifying molecular subtypes of breast cancer (1)Classification of molecular subtypes of breast cancer using multi-omics profiles is a challenging problem since the data sets are quite high-dimensional and highly correlated.  Traditional machine learning methods, such as Support Vector Machine (SVM) and Random Forest (RF), have limitations in handling high-dimensional and highly correlated data sets since there are hundreds of thousands of parameters to be learned from the data sets with small sample size. Recently, deep neural network (DNN) learning has been demonstrated advantages over these traditional methods as it does not require any hand-crafted features, but rather automatically extract features from the raw data and efficiently analyze high-dimensional and correlated data. We aim to develop integrative DNN frameworks for classifying molecular subtypes of breast cancer.Key Words: bioinformatics, computational biology, computer science, statistics, biostatistics, human genetics, genome science, machine learning, algorithms, health sciences, mathematics, cancer, biomarkers, diagnosis, next generation sequencing 
Computational modeling of the interaction of minor actinides with macrocycles‘Theoretical actinide molecular science’, quantum-chemical modeling of actinide complexes, is motivated by fundamental and practical considerations. [1] Fundamental interest arises because of the unique chemistry of these elements. For instance, it is only in this part of the periodic table that f-orbitals contribute significantly to bonding. Practical interest is chiefly motivated by the need for environmental cleanup of contaminated sites.     Actinide macrocycle inclusion complexes were originally synthesized with the prospect of selective extraction in mind, given the possibilities to fine-tune cavity size, electronic structure, donor atoms, etc. [2,3]. In addition, though, they have developed into a versatile platform for exploring new chemistry. [4,5]     The proposed research will build on this foundation. Specifically, the intern will study macrocycle inclusion complexes of Am–Cf, compared to those of U or Th. The chemistry of these minor actinides is less well understood. Questions include: ‘How does bonding differ from that of uranium?’ And, following up: ‘How can these differences be exploited for selective extraction?’     The choice of systems will be determined closer to the start date, but could, for instance, involve calixarenes [6] and crown ethers. [7] The research will focus on modeling bonding, structural, and thermodynamic parameters; it will be performed using different quantum-chemical codes (e.g. Priroda, ADF, NWChem) that incorporate different relativistic methods, solvation models and analysis tools. [1] G Schreckenbach, GA Shamov Acc. Chem. Res. 2010, 43, 19.[2] DL Clark et al Angew. Chem., Int. Ed. Engl. 1998, 37, 164.[3] JL Sessler et al Coord. Chem. Rev. 2006, 250, 816.[4] PL Arnold et al JACS 2006, 128, 9610.[5] PL Arnold et al Nature Chem. 2012, 4, 221.[6] K Kiegiel, L et al J. Chem. 2013, 762819.[7] GA Shamov et al Inorg. Chem. 2008, 47, 1465.



Adsorption of actinides and other heavy metals onto two-dimensional (2D) materialsThe novel research area of 2-dimensional (2D) materials is placed at the interface of physics, chemistry and materials science. The field came into existence with the discovery of graphene [1] that was awarded with the 2010 Nobel Prize in Physics. A wide range of 2D materials has been predicted theoretically, and increasing numbers of these have been realized experimentally. 2D materials have very interesting and unique properties, and hence hold promise for applications in diverse fields including e.g. electronics, water filters, or solar energy conversion.    In order to fully exploit these unique materials, it would be desirable to be able to tune their properties, such as the band gap. [2] Chemistry plays a unique role in this respect, in that chemical modifications should allow for the desired versatility in modifying properties. In this project, we will use the tools of computational quantum chemistry to probe chemical modifications of a variety of 2D materials. Specifically, interaction with heavy metals will be investigated, focusing on lanthanides and actinides. In doing so, we will build on our expertise in heavy-element chemistry. [3]    Technically, a metal-centered and a materials-centered approach can be taken. In the former case, the 2D material becomes a ligand to the metal. The principal questions are the strengths of adsorbtion, nature of bonding, and periodic trends for different materials. In the latter case, the main question concerns the influence of metal adsorption on the electronic structure (band structure) of the 2D material. [4] A variety of 2D materials (graphene, silicene, borophene etc.) and metals will be studied.  [1] https://en.wikipedia.org/wiki/Graphene[2] TP Kaloni et al . Phys. Chem. C 2014, 118, 23361[3] E.g. G Schreckenbach, GA Shamov Acc. Chem. Res. 2010, 43, 19.[4] TP Kaloni et al. Phys. Status Solidi − RRL 10 (2016), 133.
Computational actinium chemistry “Theoretical actinide molecular science”, quantum-chemical modeling of actinide complexes, is motivated by fundamental and practical considerations. [1] Fundamental interest arises because of the unique chemistry of these elements. For instance, it is only in this part of the periodic table that f-orbitals contribute significantly to bonding.     The actinium isotope 225Ac (half-life 10 days) has been proposed as a radiotherapeutic agent for cancer treatment. [2] However, the chemistry of actinium is not very well known [3] since all of its isotopes are highly radioactive, and the element occurs naturally only in trace amounts. (The most stable isotope, 227Ac, has a half-life of about 22 years.) Therefore, it is the goal of the project to use computational chemistry to fill in some of these knowledge gaps. Actinium is quite intriguing chemically in that it behaves essentially as a transition metal but has empty 5f orbitals that are in principle available for bonding as well.    Using the known [2] aquo complex as reference point, we will model complexes with common aqueous ligands (e.g. carbonate, hydroxide) and/ or macrocyclic chelating ligands such as crown ethers [4] and expanded porphyrins [5]. The exact scope and choice of systems will be determined closer to the start date. The research focuses on thermodynamics and nature of bonding of these complexes; it will be performed using different quantum-chemical codes that incorporate different relativistic methods.[1] G Schreckenbach, GA Shamov Acc. Chem. Res. 2010, 43, 19.[2] MG Ferrier et al. Nature Communications 2016, 7, 12312.[3] HW Kirby, LR Morss, In: The Chemistry of the Actinide and Transactinide Elements; 3rd ed.; LR Morss et al., Eds.; Springer: Dordrecht, 2006; Vol. 1; 18-51.[4] JL Sessler et al Coord. Chem. Rev. 2006, 250, 816.[5] DL Clark et al Angew. Chem., Int. Ed. Engl. 1998, 37, 164.
Computational study of actinyl–arsenate complexes “Theoretical actinide molecular science”, quantum-chemical modeling of actinide complexes, is motivated by fundamental and practical considerations. [1] Fundamental interest arises because of the unique chemistry of these elements. For instance, it is only in this part of the periodic table that f-orbitals contribute significantly to bonding. Practical interest is chiefly motivated by the need for environmental cleanup of contaminated sites.     Certain uranium mine wastes in Northern Canada contain high concentrations of arsenic. Arsenic in aqueous solution (water) occurs as arsenate, AsO4_3-, which, depending on pH, can be protonated (e.g. biarsenate). These ions can then bind to uranium and other actinides. The goal of the project is to computationally study aqueous actinyl arsenate complexes in comparison to the analogous phosphate system.     Specifically, we will computationally determine the structures of various mixed aquo arsenato complexes of uranyl [3] in comparison to their phophato counterparts [4], focusing on thermodynamic constants (free energies of ligand exchange reactions from aquo complexes [2]), and nature and mode (e.g. monodentate vs. bidentate) of bonding. Subsequently, we will extend these studies to other early actinides, especially Np and Pu, which will give insight into periodic trends, as well as to lower oxidation states. Another possible extension would be toward antimonate analogues. The research will be performed using different quantum-chemical codes (e.g. Priroda, ADF, NWChem) that incorporate different relativistic methods, solvation models and analysis tools.[1] G Schreckenbach, GA Shamov Acc. Chem. Res. 2010, 43, 19.[2] GA Shamov, G Schreckenbach J. Phys. Chem. A 109 (2005), 10961.[3] WA Gezahegne et al. Environ. Sci. Technol. 2012, 46, 2228.[4] VE Jackson et al. J. Phys. Chem. A 2013, 117, 8939.
Computational modeling of gas-phase mercury chemistry Mercury is a global contaminant arising from both natural and anthropogenic sources. In support of the recently signed Minamata Convention on Mercury [1], a legally binding international convention aimed at reducing the emission of – and human exposure to – Hg, its global biogeochemical cycle must be understood. Thus, a detailed understanding of the molecular-level interactions of Hg is crucial.    Mercury is transported in the atmosphere primarily as gaseous elemental mercury, Hg(0). Over tropical oceanic regions such as the Southern Pacific, oxidation of atmospheric mercury is possible, based on a number of oxidants that are available in the atmosphere. [2] Oxidation may lead to surface deposition, and to entry of the mercury into the aquatic food chain. In order to properly model the fate of Hg, it is necessary to know the thermodynamics and rate constants for pertinent gas-phase reactions, for instance between Hg(0) and ozone or elemental bromine.     In this project, we will computationally model some of these reactions and determine the respective rate constants and thermodynamic parameters, many of which have not yet been determined accurately. [2,3] This requires application of high-level correlated quantum chemical approaches, [4] as well as benchmarking of these methods, in order to determine accuracy and error bars. Relativistic effects need to be included for modeling the chemistry of heavy elements such as Hg.  [1] http://www.mercuryconvention.org/ [2] F Wang et al. Atmos. Chem. Phys. 2014, 14, 1323.[3] PA Ariya et al. Chem. Rev. 2015, 115, 3760.[4] CJ Cramer: Essentials of Computational Chemistry: Theories and Models; 2nd ed.; Wiley: New York, 2004.
Interfaces Between Polymers and Two-Dimensional (2D) Materials Polymeric materials underpin a large part of modern technology and life. There is a wealth of knowledge und understanding available regarding their chemistry and regarding chemical, physical and engineering processes for endowing them with a wide range of properties.     Research into two-dimensional (2D) materials is comparatively rather new, having its origins in the discovery of freestanding graphene in 2004. A whole range of other 2D materials has since been characterized, and others are still being added. One issue of several (in principle very promising) 2D materials such as silicene is the need for a solid support. In addition, physical (doping) and chemical functionalization of 2D materials holds enormous promise for varying the properties of the materials. Overall, 2D materials are expected to find applications in areas ranging from electronic devices and solar cells to water filters, for instance.    As the basis for this project, we hypothesize that polymeric materials can serve as cost-effective support for a wide range of 2D materials, and that, at the same time, interfacing polymers and 2D materials can potentially lead to novel materials properties, for instance by using the polymer as support and as chemical functionalization. Thus, the goal of the proposed research is to investigate interfaces between polymeric and 2D materials, using the tools of computational chemistry and computational solid-state (condensed-matter) physics, to understand and predict their properties, and to propose new materials combinations.    We will start with simple polymers such as polyolefin derivatives that would solely serve as support. The range of polymers will be extended to pconducting polymers; polythiophene being a prototypical example. In this case, the inverse influence of the 2D phase on the electronic structure of the polymer must be considered as well.
Characterization of the supramolecular donor-acceptor materials for light-harvesting applicationsNaturally occurring porphyrins and their analogues are well-known "pigments of life", which are responsible for light harvesting in plants and bacteria, oxygen transfer in living organisms, catalytic transformation of biological substrates, electron-transfer in metalloproteins, and many other functions. Artificial porphyrins, phthalocyanines, and related compounds such as BODIPYS and aza-BODIPYs were successfully used for many years as industrial dyes, pigments, and highly efficient catalysts, and more recently as fluorescence markers and bio-markers, materials for efficient light-harvesting, charge carriers for copiers and printers, materials for molecular electronics, active components in environmental and industrial sensors, as well as in photodynamic therapy and boron neutron therapy for cancer treatment. Despite tremendous progress in the chemistry of synthetic porphyrins and their analogues, their effective integration in high-tech applications is often hindered by a lack of understanding of how and to what extent these systems can be fine-tuned toward specific desired properties. Aligned with the major goals of modern materials chemistry, our long-term goals for ongoing research project are: (i) improvement in the basic knowledge of the structure, reactivity, and electronic interactions in complex redox-active functional arrays based on pi-chromophores, (ii) search for aromatic macrocycles and extended pi-systems useful for applications in molecular electronics, light-harvesting, redox switchable fluorescence modules, catalysis, and photocatalysis; (iii) design of new methodologies for preparation of functional materials with predefined properties. Our long-term goals for research program are: (i) preparation of the panchromatic organometallic donor-acceptor dyads capable of covalent and non-covalent interactions with nanocarbon materials; (ii) investigation of photophysical and electron-transfer properties of these dyads and their nanoscale assemblies with nanocarbon materials; (iii) design of efficient and cost effective organic solar cells. We are focused on preparation and characterization of a large variety of functional dyes, which can be used in high-tech applications. 
Redox switchable ferrocene-BODIPY based near-infra-red fluorescent markers and bio-markersNaturally occurring porphyrins and their analogues are well-known "pigments of life", which are responsible for light harvesting in plants and bacteria, oxygen transfer in living organisms, catalytic transformation of biological substrates, electron-transfer in metalloproteins, and many other functions. Artificial porphyrins, phthalocyanines, and related compounds such as BODIPYS and aza-BODIPYs were successfully used for many years as industrial dyes, pigments, and highly efficient catalysts, and more recently as fluorescence markers and bio-markers, materials for efficient light-harvesting, charge carriers for copiers and printers, materials for molecular electronics, active components in environmental and industrial sensors, as well as in photodynamic therapy and boron neutron therapy for cancer treatment. Despite tremendous progress in the chemistry of synthetic porphyrins and their analogues, their effective integration in high-tech applications is often hindered by a lack of understanding of how and to what extent these systems can be fine-tuned toward specific desired properties. Ferrocenyl-containing BODIPYs and azaBODIPYs have a prominent potential for redox-activated imaging and bio-imaging applications. In the neutral state, their fluorescence is completely quenched, while upon oxidation of the organometallic substituent(s) fluorescence gets partially restored. The objective of the proposed research will be to investigate photophysical properties of several new ferrocene-containing classes of BODIPYs in solutions and (possibly) in vitro under neutral as well as oxidative stress conditions. Understanding of the photo-induced electron-transfer properties of these compounds as well as their relaxation dynamics is very important for potential application of such compounds in bio-imaging. If successful, this short-time project can potentially lead to the fabrication of nanoscale-size functional materials for in vitro and in vivo fluorescent bio-imaging in NIR region. 
What happens to the brain stem cells of a diabetic patient? (1)Glucose is an irreplaceable food for the brain cells to provide the energy for their high metabolism. High glucose levels in diabetes is well associated with a range of complications in other systems such as  vision and diabetic wounds, however recent reports link high blood sugar in diabetes to mediate dementia. We hypothesize that high glucose levels affect the repair capacity of neural stem cells.  In this project we investigate the use of pharmacological and gene engineering technologies to manipulate the molecular defense systems to revert changes in neural stem cell proliferation and differentiation. 
How does glucose kill the brain cells? Linking diabetes to dementia. (1)Glucose is an irreplaceable food for the brain cells to provide the energy for their high metabolism. High glucose levels in diabetes is well associated with a range of complications in other systems such as  vision and diabetic wounds, however recent reports link high blood sugar in diabetes to mediate dementia. We hypothesize that high glucose levels increases the level of oxygen free radicals and therefore causes cell death. In this project we investigate the use of pharmacological and gene engineering technologies to manipulate the molecular defense systems to decrease the cell death associated with diabetes that may cause dementia.
Development of new pharmacological therapies for treating chronic multiple sclerosis  (1)Multiple sclerosis (MS) is a progressive autoimmune condition of the central nervous system (CNS) that is characterized by immune-mediated demyelination (loss of myelin sheath around nerve fibers in the brain and spinal cord), and consequent functional impairments. MS inflicts millions of individuals world-wide who are mostly young adults. Canada has a high prevalence of MS with nearly 23.9 per 100,000 population. While functional impairments are reversible at early stages of MS due to spontaneous repair, with disease progression and re-occurrence of autoimmune episodes, nerve fibers degenerate permanently resulting in irreparable damage to neural tissue and long-lasting neurological deficit. Current treatment options for MS are mostly ineffective and new therapies are critically needed.Recent investigations in our lab have provided compelling evidence that dysregulation of an essential protein in MS lesions may underlie tissue damage and ineffective repair process in this condition. In this project, we will extend our initial discoveries to further deconstruct the role of this protein in MS disease and determine the ramifications of its severe decline on repair process and inflammation. Using an autoimmune experimental model of MS, which closely mimics the human condition, we will employ drug delivery approaches to investigate the potential of our treatment strategy in recovery from MS conditions. We will use a variety of cutting edge techniques in regenerative medicine including microneurosurgery, bioengineering approaches, stem cell cultures, in vivo drug delivery, imaging, neurological assessments, molecular biology and histopathology. Our approaches are clinically-relevant and our drug is safe as it has been approved by Food and Drug Administration (FDA) and it has ideal pharmacokinetics that allows its entry to the brain and spinal cord tissue. Thereby, if shown promising effects, our research has high translational potential.
Optimizing neural stem cell therapies for spinal cord injury (1)Spinal cord injury is a leading cause of permanent disabilities affecting nearly 2.5 million individuals worldwide who are mainly under age 30. Any treatment option that provides even some improvement in function for the patients may improve their quality of life significantly. Thus, there is currently a substantial incentive to develop safe and effective therapies for spinal cord injury.Our work has shown a potential for transplantation of neural stem cells in promoting tissue repair and functional recovery following spinal cord injury. While promising, we have shown that long-term survival, tissue integration and cell replacement activities of neural stem cells are restricted in the injured spinal cord. We have identified a negative role for the scar tissue that surrounds the injured areas in limiting neural stem cells transplantation. Our extensive examinations have uncovered pharmacological approaches that can block the inhibitory action of the scar molecules on the regenerative potential of neural stem cells. Our goal in this project is to evaluate the combination of these new drugs with neural stem cells transplantation for improving the outcome of stem cell therapy in spinal cord injury. We will perform a variety of advanced techniques in regenerative medicine including microneurosurgery, stem cell transplantation, in vivo drug delivery, imaging, neurological assessments as well as histopathology to evaluate the structural and functional benefits of our treatments for improving recovery from traumatic spinal cord injury.  Impact: Formation of the glial scar is an inevitable consequence of spinal cord injury and also a shared pathology among the majority of neurological conditions. Therefore, outcome of this research is important in translating the promise of neural stem cell therapies for nervous system repair from preclinical testing to clinical trials.
Smartphone Gaming for Dementia Assessment Objectives of project:  To assess the potential to quantitatively monitor memory and cognitive function through data collected while playing mobile games on Smartphones or tablets.  The project includes the following:- software development of a Smartphone game, designed to be short duration, competitive,  concurrent (not turn based, but rather head to head), “Coffee Line" type of games - playable anywhere in brief periods of time. The games will be developed to resemble a familiar game or theme easily understood by the player, e.g. card based.  - Incorporate software development of data collection instruments to track player behaviors and infer their ability to learn and retain strategy in a statistically significant manner. Metadata collected will include: time of response, duration of play, player’s moves within the game allowing us to track one's “Probability of Winning” by more than chance.- Smartphone games to be prototyped on Android and iOS smartphones and tablets.- If time is available in the project, develop data analysis tools (machine learning and statistical analysis) to potentially identify memory slips through momentary lapses in strategy and play, as collected via the metadata. 
Smartphone eye tracking software for mobile apps Objectives of project:  To assess the potential to quantitatively monitor memory and cognitive function (decline) through data collected while scrolling through pictures on a person's Smartphone or tablet.  The project includes the following:- software development of a Smartphone app that will use the front facing camera to record a person's face are they scroll through pictures that are selected from their pictures interspersed with unfamiliar images.  -development of eye tracking software within the app that will be used to differentiate between seeing familiar and unfamiliar images. A person's eye undergoes considerably more movement extracting features from unfamiliar images than those one is familiar with. A person with minimal neurocognitive decline may identify a familiar image with little eye movement whereas a person with mild to medium neurocognitive decline may still recognize the image only after extracting features as if the image were unfamiliar.  The app will attempt to differentiate these cases through built in eye tracking within the app.- Smartphone apps to be prototyped on Android and iOS smartphones and tablets.This type of technology is not currently available on mobile devices for applications associated with dementia screening. 
Development of mHealth applications The research project will be to develop and/or re-develop mHealth apps in the area of wound management, diabetes management, skin health (moles), and pregnancy management.  The work entails the improvement of existing mHealth apps as well as the development of new mHealth apps, including the front-end software development as well as server-side development for data storage and sharing.  Secondary projects are available to develop image analysis algorithms to automatically sort and analyze medical images using machine learning and big data approaches.
Development of engineering curriculum in sustainable developmentThe Faculty of Engineering is committed to increasing the focus on sustainable development in the engineering curriculum. Sustainable development may be defined as economic development, social inclusion, and environmental sustainability, all enacted under good governance. Engineering design is a driver of desirable, long-term economic development and growth. Sustainable design is design that is aligned with sustainable development principles and includes attention to life-cycle low-impact materials, life-cycle energy efficiency, reuse and renewability, biomimicry, and new relationships between people and products (e.g. durability, moving from ownership to shared resources) across engineering disciplines.  Engineering has been concerned with sustainable development for decades, however, two current pressures increase the urgency for sustainable development the curriculum.  These pressures are global population growth and climate change.  Engineering design for sustainable development reaches all engineering disciplines.  This includes climate change mitigation and adaptation with engineering applications in energy resources and security, water resources management, agriculture and food security, transportation and resilient cities, infrastructure resiliency and adaptation, and smart systems. It also includes new design paradigms across all disciplines emphasizing risk assessment and data integrity, including design for a range of future values, combinations of factors not yet experienced, and coping with a lack of data. The research project will be to develop curriculum materials and models to increase the focus on sustainable development in all of the undergraduate engineering programs in the Faculty of Engineering. A secondary project to develop curriculum materials to teach project management skills to students may also be available.  
Development of high value-added products from crushed glass In Canada, of the total amount of container glass in the market place only one-half is collected by recycling programs. The common technical and economic difficulties include the presence of organic and/or inorganic contaminants, which need to be reduced to below 0.05% for glasswork, as well as the issue of mixed color.  The cost for making products with relatively low value such as glasswork and road aggregates from recycled glass can be prohibitive, providing no added incentive to improve glass recycling. One solution to this problem is to produce higher value end-products such as zeolite. Zeolites are hydrated alumino-silicates with pores in their crystal structure. They are widely used in industrial applications such as water purification, detergents, water and gas sorbents, catalysts in petrochemical synthesis, soil remediation, growth media, etc. The production of zeolites is expensive because of the use of high-purity reagents and high consumption of energy. Alternative materials and new economic processes for the synthesis of zeolites are desirable to meet large industrial demands for zeolitic materials. Glass made from silica sand (SiO2), sodium oxide, and calcium oxide, is a potential candidate for zeolite synthesis with addition of alumina. Therefore, the goal of this project is to  develop a technology that improves the zeolite synthesis efficiency by using microwave processing and recycled glass as feedstock.
Mining useful information from social networks (2018) This Globalink 2018 research project focuses on social network computing and mining. Over the past few years, the rapid growth and the exponential use of social digital media has led to an increase in popularity of social networks and social computing. In general, social networks are structures made of social entities (e.g., individual users) that are linked by some specific types of interdependency relationship such as friendship. The emergence of Web-based communities and hosted services such as social networking sites (e.g., Facebook, Google+, LinkedIn, Weibo, Twitter) has facilitated collaboration and knowledge sharing between users. Most users of social media have many linkages in terms of friends, connections, and/or followers. Among all these linkages, some of them are more important than others. For instance, some friends of a user may be acquaintances, whereas some others may be close friends that care about him in such a way that they frequently post on his wall, view his updated profile, send him messages, invite him for events, and/or follow his tweets. In this project, students will apply the knowledge and skills they acquired in their undergraduate database courses to build a database for capturing relevant data from a social network. They will then develop a business intelligence solution that applies data mining techniques to social networks so as to help users of the social digital media to discover implicit, previously unknown, and useful knowledge from the social networks. 
Visual analytics of interesting data and knowledge (2018) This Globalink 2018 research project focuses on visual analytics. Due to advances in technology, high volumes of valuable data are generated at a high velocity in various real-life business applications in modern organizations and society. This leads to huge amounts of data. Embedded in these data are implicit, previously unknown and potentially useful knowledge and interesting information. Consequently, it is important to apply knowledge discovery techniques to mine these data and understand the mining results (e.g., get an insight about the distribution of the data as well as that of the mined interesting patterns). As "a picture is worth a thousand words", visual representation of data and the mining results is more comprehensible to users than the traditional long textual list representation. In this project, students will apply the knowledge and skills they acquired in their undergraduate database courses to build a database for capturing relevant data and/or the mining results. They will then develop a visualizer and/or visual analytics solution that applies data mining techniques to data so as to help users to visualize and analyze the raw data, as well as to understand the mining results.
Big data mining and analytics for useful information (2018) This Globalink 2018 research project focuses on Big data mining and Big data analytics. Due to advances in technology, high volumes of valuable data are generated in various real-life business applications in modern organizations and society. This leads us into the new era of Big Data. In general, Big data are interesting high-velocity, high-value, and/or high-variety data with volumes beyond the ability of commonly-used software to capture, manage, and process within a tolerable elapsed time. Hence, new forms of processing data are needed to enable knowledge discovery. Having developed systematic or quantitative processes to mine and analyze Big data allows us to continuously explore, investigate, and understand the past business performance so as to gain new insight and drive business planning. Over the past few years, several algorithms have been proposed to use the MapReduce model (which mines the search space with distributed, parallel, cloud, or fog computing) for different Big data mining and analytics tasks. In this project, students will apply the knowledge and skills they acquired in their undergraduate database courses to build a database for capturing relevant information from Big data. They will then develop a data science and/or business intelligence solution that applies knowledge discovery and data mining techniques to Big data so as to analyze and discover implicit, previously unknown, and useful knowledge (e.g., frequently co-located events and/or frequent purchased bundles of merchandise items) from Big data.
Bacteria-triggered Release of Biocides from Biodegradable Core-Shell NanofibersBurn wound infection remains the leading cause of skin graft failure and one of the leading causes of burn injury related mortality. The traditional design of antimicrobial dressings is based on the continuous elution of antimicrobial agents, even if there is no pathogen in the wound bed. This unnecessary release of antimicrobial agents leads to the development of bacterial resistance and causes undesirable cytotoxicity to healing skin cells, which impedes wound healing. Additionally, continuous elution can potentially deplete the system of its antimicrobial agents before a real infection occurs. We propose to develop an interactive "smart" wound dressing that is capable of on-demand releasing of loaded antimicrobial agents, i.e. releases biocidal cargos at the detection of an infection. 
Learning deep structured models for video analysis Massive quantities of video data are being generated everyday from surveillance cameras, social media, etc. However, the usefulness of these data is limited by our ability to interpret and make decisions from them. Improved algorithms for video analysis would allow video data to impact a variety of application domains. The goal of the project is to develop novel algorithms for video analysis and novel algorithms for deep learning in video and temporal data. Recent progress in deep learning has shown tremendous success in computer vision and other domains in artificial intelligence. These results have shown that feature hierarchies that uncover patterns in the data can be discovered automatically rather than being crafted by hand. However, most of the work in deep learning focuses on simple classification problems, and has not been successfully deployed for higher-level video analysis such as crowd behaviour or interaction between individuals. The proposed research aims to bridge this gap. We aim to develop deep architectures which can predict structured outputs, such as rankings (e.g. over unusual events), text (e.g. short descriptions of events) and graph structures (e.g. representing interactions among individuals in a crowd). 
Visual Recognition with Text Visual data (images and videos) usually often come with associated textual information, e.g. tags for Flickr images, textual information on Youtube videos, etc. In this project, we will explore computer vision and machine learning technologies for visual recognition with text. The first goal of the project is to develop algorithm to establish the correpondence between text and visual data, e.g. by localizing the objects mentioned by the textual information in the images. The second goal is to enable novel applications, e.g. retrieve sentences for a given image (or vice versa), question-answering based on visual information, etc. 
Molecular characterization of multidrug resistance in Acinetobacter baumannii_Clone (1)My laboratory is involved with characterization of multidrug resistance efflux systems in the Gram-negative bacterium Acinetobacter baumannii, an organism that has gained considerable importance in the last few years because of its ability to cause antibiotic resistant infections in immunocompromised individuals.  Resistance of this organism to almost every drug in clinical use is responsible for high mortality rates associated with the infections.  A. baumannii has been shown to utilize various mechanisms of resistance to antibiotics, including target site mutations, antibiotic molecule modification, decrease cell permeability, and active efflux of the antibiotic molecule by multidrug efflux pumps.  Multidrug efflux pumps belonging to the Resistance-Nodulation-Division (RND) family are known to play an important role in the intrinsic resistance of various Gram-negative bacterial species.  These proteins form a tripartite complex with two other proteins, the outer membrane protein and the membrane fusion protein, to form a continuous channel through the Gram-negative cell envelope facilitating the extrusion of antibiotics directly into the external medium.  As a result of the important role RND pumps play in the multidrug resistance of Gram-negative pathogens including A. baumannii, it is now widely accepted that a better understanding of functioning and regulation of these pumps is vital in order to design effective therapy options.   The purpose of this project is to understand the molecular mechanisms that control the expression of these pumps, which in turn will aid in an understanding of how this important pathogen achieves multidrug resistance. Specifically, this project focuses on the understanding the mechanisms of regulation of the RND pump AdeDE that has been described in Acinetobacter spp.  This pump has been shown to efflux a multitude of antibiotics including amikacin, ceftazidime, chloramphenicol, ciprofloxacin, erythromycin, meropenem, rifampin, and tetracycline.  The regulatory mechanisms controlling the expression of AdeDE are not well characterized.  In order to gain a 
Development of Advanced Flow Chemistry Techniques for Use in Medicinal Chemistry ProgramsEven in today’s modern era, a need still exists to improve the current synthetic methodologies of our time to overcome the limitations of existing techniques and technologies. Advancements are urgently needed that will provide scientists with the tools that will make organic syntheses shorter, greener and allow scientists to perform transformations that are either not currently available or are of a vast improvement over current synthetic methods. The burgeoning field of flow chemistry is poised to have a considerable impact on modern synthetic methods as it is a field that incorporates increased reactivity, automation and advanced synthesis techniques into one process which will greatly enhance synthetic capabilities. New developments in synthetic methodologies using flow chemistry will replace existing techniques and avoid the need for the work-up, purification and manipulation required by current methods, making syntheses shorter and greener. In its simplest form, flow chemistry replaces conventional fixed-volume reaction flasks with flow microreactors, or with columns that can be packed with supported reagents. The reactants are then passed through the microreactors or columns, rather than added to a fixed volume system, as in conventional batch reactors, hence the term "flow" chemistry.  This methodology replaces existing batch reaction methods with a flowing, dynamic system that either passes (flows) the starting material through an immobilized reagent packed column or combines the starting material(s) with reagent(s) on a reaction chip or microreactor.  This method allows for starting materials and reagents to be mixed in a controlled manner, while simultaneously controlling temperature, pressure, flow rates, solvent, molar equivalence, etc., for improved reaction conditions. This project  will involve the application of flow chemistry techniques in medicinal chemistry programs via the development of the next generation of flow chemistry methods for the synthesis of biologically active heterocyles.
News media accounts of violence and older adults The student could assist with the collection and analysis of Canadian newspaper articles depicting violence and older adults. This includes identifying (with a librarian) an appropriate search strategy, documenting the search strategy, obtaining newspaper articles, organizing these within a software program, and coding the articles. The student would also benefit from reviewing a selection of research literature on violence and older adults to help guide their analysis. The supervisor would provide guidance as well throughout the process.
Studies of Si microwires for hydrogen production using sunlight (1)The intern will work in collaboration with students in Electrical and Computer Engineering as well as students and postdocs in the collaborator's group (Chemistry). The intern will learn how to grow the wires and test the wires and contrubute data to test setups that we are presently interested in. Training will be provided for state-of-the art equipment including x-ray photoelectron spectroscopy (XPS) as well as electron microscopes.
An ecological study of food banks and their relationship with food security and healthBackground: Food banks first emerged in the 1970’s and 80’s, respectively. While relatively independent from government, policies to allow tax deductions from corporate donors have contributed to food bank expansions in tandem with growing rates of food insecurity within both countries. The expansion of food banks and its impact on the food system and health disparities have been largely unexplored. Purpose: To describe the concentration of food banks in the U.S at the county-level and test for relationships with county-level prevalence of obesity and type 2 diabetes. Methods: This study will use an ecological study design. Data will be collected from online sources linked through the FeedingAmerica.org website. Alone, the Charitable Food dataset can be used to describe and test for differences in concentration of charitable food systems across the U.S. according to census tract. The Charitable Food Dataset will be linked to the existing USDA Food Environment Atlas and Food Access Research Atlas datasets at census tract and county level. This dataset includes variables on population estimates, food access, socioeconomic characteristics (proportion of various ethnic groups, median household income, and poverty rate), participation rates in food assistance programs, prevalence of obesity and diabetes among adults and children, and prevalence of food insecurity. Statistical analysis will be completed using R and data will be visualized using ArcGIS.Significance: Population health research is generally focused on downstream, proximal impacts on health outcomes. This is particularly true for policies and research related to dietary strategies to prevent obesity and diabetes. While we know that diabetes is a disease of socioeconomic disadvantage, research and policy continue to focus on characteristics of individuals rather than characteristics of populations. This study will provide insight into how food banks may be addressing food insecurity as well as health, independent of food insecurity, at the population-level.  
Semi-Supervised Aspect Based Sentiment Analysis Clustering Sentiment Analysis (SA) refers to the computational study of how subjective information are expressed in textual units. There are two main levels of SA: coarse-grained and fine-grained. Coarse-grained SA determines whether the attitude polarity at the document or sentence level. Fine-grained SA or aspect based SA (ABSA) aims  determines where in a sentence an opinion is expressed, what are the opinion polarity and intensity, and what the opinion is directed towards. For instance, the sentence, "The food was delicious but the service was awful." involves two contradicting sentiments (i.e. positive and negative) on two different aspects (i.e. food and service), respectively. The problem of ABSA involves two main tasks: aspect identification and sentiment prediction. Both these tasks can be solved as a clustering problem. In many product reviews, large amounts of unlabeled data as well as small amounts of supervisory information indicate whether particular data objects (text units) are similar or dissimilar to be grouped in the same cluster. The supervisory information can be encoded in the form of instance-level pairwise constraints (graphs) to reflect the user’s perspective on object similarity in the domain. In this project we are interested in semi-supervised clustering using bio-inspired techniques. Semi-supervised incorporates supervisory information to guide a clustering algorithm towards solution with minimally-violated constraints.The project will involve implementing the bio-inspired technique based on the natural behaviour of ants. In this algorithm we model how ants cluster their dead corpses to the clustering problem and apply it to SA problem. This algorithm has already been developed in my laboratory. The MITACS intern will implement this algorithm and compare it to other existing machine learning techniques such as Multi-Grain Latent Dirichlet Allocation (MG-LDA), a well-known supervised task decomposition method. Extensive experiments will be done
Stability and Deformation of Embankments on Soft Clay FoundationsConstruction of infrastructures, such as roads and railways, is of great importance for economic development and extraction of natural resources in Northern Manitoba where is the home of Indigenous people. Temperature changes throughout the year causing many freezing and thawing cycles in soils and degradation of the engineering properties of soil have to be considered in design and maintenance of this new infrastructure.In engineering practice, the temperature fluctuation, freezing-thawing cycles and their effects on strength and mechanical behavior of soil foundations can lead to many mechanical phenomena such as the differential settlement, non-recoverable large deformation or even failure in road or dam embankments during the construction phase or serviceability. It is worth noting that nowadays, similar practices to those used in warmer regions are applied to the construction of embankments in Northern Manitoba where soft clay soils are more prevalent. Then, there is a growing need in geotechnical engineering to better understand the effects of time, temperature and freezing-thawing cycles on the behavior of the soft ground under embankments.The purpose of this research is to analyze the embankment performance by using a numerical method incorporating a Thermo-Elastic-Visco-Plastic (T-EVP) model for embankment and soft foundation. The analyzed data will be verified with field measurements performed on an embankment in Canada, and a parametric study will be conducted to evaluate the influence of creep index on excess pore water pressures generated and the displacement of the ground under the embankment. 
Evaluating the Significance of Thermal Bridges at Foundations In 2014, according to Statics Canada, about 482,000 commercial or institutional buildings in Canada consumed a total of 1.14 gigajoules of energy per square meter (GJ/m2). The energy demand of buildings in the Prairies region is about 1.41 GJ/m2, which represents the highest energy intensity in comparison to other areas in Canada. A significant component of total global energy demand relates to energy used to heat and cool buildings. For example, in 2009, 63% of all residential energy consumption was for space heating in Canada. Although gains in efficiency produced 24% decrease in energy needed for space heating a single-family dwelling between 1990 and 2009, a 36% increase in the number of households in Canada meant a 13% net increase in required total for heating. Since most efforts to improve the energy efficiency of buildings have concentrated primarily on above-grade envelopes of buildings, significant heat losses may occur due to the flow of heat from inside a building through ground-floor slabs into foundation soils. Foundation heat losses can no longer be considered unimportant. With good current building practices, houses are so energy-efficient above ground that ground-related heat losses can account for 30% to 50% of total heat loss. Detailed analyses of ground-coupled heat transfer become increasingly valuable. This multidisciplinary research project aims at studying the energy performance of basements in comparison to above-grade envelopes in institutional buildings. The results of this preliminary study will be used in identifying the design criteria that could efficiently and economically be incorporated to improve the energy performance of commercial/institutional buildings for geological and climatological conditions of Winnipeg.
Soil-Pipeline Interaction Problems Nowadays, buried pipeline infrastructures are a pre-eminent part of the gas and oil transportation across the country and their integrity has an important impact on the strength of Canada’s economy. In Canada, there is an estimated 242 000 km of gas and oil pipelines which is considered as the second longest in the world. In the United States, the average costs from significant pipeline damage due to geotechnical incidents (landslides, earthquake) over the past 10 years are evaluated more than $400M/year (twice that of damage from other hazards). The geotechnical engineers can face specific challenges in designing pipelines including the impact of soil forces on buried pipelines after landslides or earthquake-induced ground movements. The performance and integrity of pipe under relative movements between pipe and ground have to be studied. In this project, the soil, pipe, and ground movement data collected in three landslide zones in Manitoba will be analyzed using ABAQUS. When the calibration of the model is done, a parametric study will be performed to study the effect of pore water pressure and the degree of saturation on the soil-pipeline interaction. The aim is to present some guidelines to improve the soil-pipeline practice.  
GeoThermal Energy Piles in Cold Region The growing concerns of environment degradation due to air pollution and diminution of fossil fuel reserves have led to the development of technologies that use alternative and renewable sources of energy. Geothermal energy is energy extracted from the heat stored in the ground. The piles used as ground heat exchangers are called thermal piles, geothermal piles or energy piles. Using structural piles as ground heat exchangers is a relatively new engineering technology. The design of thermal pile system needs to consider the local geology, groundwater, and climatic conditions. Thermal piles are subjected to both thermal and mechanical loadings which make the thermal pile-soil interaction more complex. However, the understanding of their behavior is still limited. This means that there is still a need for improved scientific knowledge and better-defined design procedures for the thermal piles. Under general conditions, thermal piles could lead to energy savings of 15% - 25% for heating and cooling buildings (Amis & Loveridge, 2014). However, Brandl (n.d.; 2013) stated that this system could save up to two-thirds of the conventional heating costs. The load capacity and settlement of the piles may be affected by temperature cycles. These effects of temperature on the pile performance need to be examined. The objectives of this research; therefore, are to:• Study the behavior of concrete pile under thermal loading only.• Study the pile-soil interaction under thermal loading only.• Study the pile-soil interaction under thermal and mechanical loadings, simultaneously (thermo-mechanical loading).• Study the effects of thermo-mechanical loading on skin friction, bearing capacity and settlement of thermal piles.• Study the effect of freezing-thawing cycles in the soil during the year on the functionality of thermal piles in Canadian climate.• Conduct a parametric study to analyze the impact of various design parameters of a thermal pile.
Biocide-coated magnetic nanoparticles designed for effective disruption of biofilmsBiofilms cause tremendous cross-infection problems in hospitals. A biofilm is a community of various microorganisms which defend each other from antibiotic and biocide treatments. They are persistent in medical devices and wounds, and are very difficult to remove since standard antibiotics and disinfectants cannot penetratefully the biofilm to deactivate all pathogenic microorganisms harbored inside. We plan to tackle this biofilm problem using new antimicrobial magnetic nanoparticles. New broad-spectrum antimicrobial agents will be chemically bonded onto spherical and non-spherical biocompatible magnetic iron-oxide nanoparticles (MNPs) to generateantimicrobial magnetic nanoparticles to tackle biofilm problem. This project will potentially cut down cross-infection occurrences in hospitals, and hence contribute to the well-being of patient and decrease the financial burden introduced by infectious diseases.
Bayesian Networks with applications to ecology  (1) Bayesian networks are graphical models for assessing uncertainty in networks. In a network, the nodes represent variables (discrete or continuous) and edges represent connections between them. A Bayesian network specifies a joint distribution in a structured form representing the entire graph. This project will begin by reviewing methods for constructing a Bayesian network and the properties of the resulting networks including Naïve bayes models and hidden markov models. Various structured Bayesian Networks arising from ecological applications and their inferential strategies are then investigated.
Social Interaction using the Pepper Robot Students on this project will work on developing software for the SoftBank Pepper robot. Students will work closely with other students and Dr. Young to develop a software plan, and implement social modules on the robot. The two projects currently being recruited for are a) software for the robot to interact with children, appropriately (and safely) moving, looking at them while talking, and gesturing, and b) a remote operation module for controlling the robot in public settings, to enable Pepper to move around in crowded areas and to interact socially with people. Students are not expected to have robotics background, but should be comfortable with learning new programming languages and software suites. Students will work in a team and be heavily supported by other students and the professor.A large component of this research project is to give students experience in a research environment. As such, students will be encouraged to develop their own components of the project, bring their own ideas, and make some of their own choices, all under heavy guidance and supervision.
Computer Code Library for Calculation of Fluid Properties used by In-House CFD CodesObjectives: (1) Based on existing subroutines, design a general-purpose property library with a common interface for properties of liquids and gases for use with in-house CFD codes, (2) Implement the library in Fortran95 for a variety of substances (e.g., Air, Water, R-134a, R-113, R-12, Mercury, Hydrogen, Glycerine, Bromine, Ammonia, Sodium, Argon), (3) Test the library with existing codes, and (4) document the software. 
 Parallel Solver Development for GPUs using Fortran95 and the PETSc LibraryObjectives (1) Implement a parallelized solver using GPUs and the PETSc libraries and (2) Test and benchmark the new solver in an in-house Navier-Stokes flow code.Tools Used: Linux, Fortran95, PETScExperience to be gained: Linux software development related to CFD codes
CFD Analysis of Flow at the Edges of Tube Bundles in Heat ExchangersObjectives: (1) Use a commercial CFD code to develop and use a model for single phase turbulent cross flow in a heat exchanger tube bundle, with a focus on the interaction between flow in the bundle and free-fluid regions, and (2) Examine the effects of using different model descriptions of the tube bundle regions.Tools Used: ANSYS CFX or Fluent and ICEM CFD.Experience to be gained: turbulent flow modelling, parallel computing; Linux server usage
CFD Analysis of Turbulent Flow in Trombe Wall Systems Objective: (1) Use a freely available CFD code to develop and use a model for single phase time-varying turbulent natural convection flow in a Trombe wall (thermal mass wall) system, and (2) Examine the model performance and the effects of changing the geometry and operating conditions.Tools Used: OpenFOAMExperience to be gained: turbulent natural convective flow modelling, parallel computing; Linux server usage
Nano surface characterization of Dental Biomaterials_Clone (1) The primary aim of my research program is to explore the essential properties of dental biomaterial surfaces at a nanometric level and to present solutions to many existing problems in restorative dentistry. The importance in biomaterial surface is very well known, whether in the physicochemical phenomena (surface energy, adsorption of biomolecules and corrosion) or mechanical phenomena (hardness, roughness and fracture resistance). However, from a nanometrical standpoint, few written data is available about most of the materials used daily by dentists. With the exception of titanium implants, almost all of the other dental materials available are being analysed so far from a macro and microscopic perspective using mostly mechanical testing. Most of the failures in restorations are in the interphase between the tooth and the restoration. Even with the massive investment in resources from the industry to develop an adhesive system for the tooth, all that has been achieved so far was micromechanical retentions between the “adhesive” and the dental structure. It is clear, however, that to promote a chemical adhesion with enamel and the dentine, we need to understand better the physicochemical phenomena of the surface like their surface energy and the adhesive system’s wetting. Furthermore, another challenge in the nanometric level is the polymerization reaction of the adhesives. Indeed, the literature4 has shown that only 80% of the monomers convert into polymers, but what happens in the other 20% is still uncertain, which may be the impact of these free radicals on the biocompatibility? This question can be better understood using a point of view nanometer.The knowledge of the phenomena in dental biomaterial surface can change not only the technical procedure of today but also improve the health of the patient mouth
Flexible deep learning models in computer vision There has been a lot of success of deep learning in computer vision. Unfortunately, learning these models requires large amount of labeled data which are expensive to collect. In this project, we will explore deep learning models that are flexible and easy to adapt to new environment. The specific topic is flexible, possible directions include transfer learning, domain adaptation, learning from multi-modal data, etc.
Independence in graphs and hypergraphs A hypergraph is a generalization of a graph where `hyperedges' are subsets of the vertex set, instead of pairs of vertices as in graphs.  If every hyperedge has the same cardinality, then the hypergraph is called uniform and so a graph is simply a $2$-uniform hypergraph.  An independent set in a graph or a hypergraph is a set of vertices that does not contain an edge, or a  hyperedge, respectively.  In the case of hypergraphs, one might also be interested in stronger notions of independence where a set cannot contain more than some fixed number of vertices from any single hyperedge.Many problems in combinatorics, probability, and statistical physics can be encoded as questions about independent sets in either a class of graphs or hypergraphs.  Independent sets can be used to represent sets of integers that do not contain non-trivial solutions to a collection of equations, graphs that do no contain any copies of a fixed (smaller) graph, or systems of repulsing particles in statistical physics.The extremal problems related to the maximum number or size of independent sets have been well-studied in the cases of hypergraphs with a fixed number of hyperedges or average degree.  Many related questions on the distribution of independent sets in hypergraphs satisfying some other property or having a fixed parameter remain open.  The recent developments of sophisticated container methods for hypergraph independent sets has provided new and fruitful approaches to many such problems.The focus of this project will be on learning some of the powerful techniques used in this active area of research and applying these to outstanding open problems.  There will also be opportunities to use computer searches to characterize the behaviour and structure of smaller systems.
Evaluations of performance of tillage or seeding tools Tillage and seeding operations consume high energy as the operations need to break the soil, which requires a lot of tractor power. In a field operation, significant amount of the tractor power is required for overcoming the draft force (the force requires to pull tillage or seeding tools). High draft forces of existing tillage tools (e.g. sweeps, chisels, and rolling tines) and seeding tools (e.g. hoes, discs, and press wheels) have limited the field capacities and increased the cost of field operations. Therefore, minimising draft requirement of those tools is very important. In this project, selected tillage tools or seeding tools will be tested in an indoor soil testing facility available at the Soil Dynamic and Machinery Lab, University of Manitoba. In the tests, draft forces and soil disturbance of the tools will be measured at different working depths and tool travel speeds. The proposed project will provide engineers useful information for developing new tools and improve existing tools.
Discrete element modelling (DEM) of soil-tool interaction The discrete element method (DEM) has been recognized as an effective tool to simulate soil particles. However, little research has been done in agriculture. In the proposed project, soil-tool interaction models will be developed using a commercial DEM software, Particle Flow Code in Three Dimensions (PFC3D). In the model, soil particles will be defined with the basic PFC3D model particles, clusters, or clumps of basic particles. The contact regime between particles will be set to describe the cohesive behaviour of agricultural soil particles. The model parameters (particle micro-properties), such as particle stiffness and friction coefficient, will be determined according to the literature finding and through calibrations. Calibrations will be done through comparing soil dynamic behaviours (e.g. soil strength or soil particle displacement) simulated with the DE model and those measured in lab and field conditions. This modelling procedure can be done for different soil engaging tools used for tillage and seeding and for off-road vehicles.
Connectivity measures of networks A graph is connected if every pair of vertices are joined by a path and the focus of this project is on measures of which graphs are `more connected' than others.  A vertex is said to be central if its distance to the farthest other vertex in the graph is as small as possible.  There are a number of other measures of vertex centrality that can be applied to directed graphs, that take into account the average distances to all other vertices, that use spectral measures, or that count how often a particular vertex lies on the shortest paths between two others.A graph is k-connected (or k-edge-connected) if the deletion of any k-1 vertices (or k-1 edges, respectively) leaves the graph connected.  In percolation models, either edges or vertices are deleted at random and one would like to know when the resulting graph remains connected, or else when the largest connected component contains nearly all the remaining vertices.  The threshold of the deletion parameter for such a `giant connected component' may be considered as a global measure of connectivity.  This is closely related to models of the propagation of diseases through the network starting from a random set of infected vertices.  Given a model for the transmission of disease and the transition to the states of recovery or susceptibility, how large does a random set of initially infected nodes have to be for the disease to spread to the status of an epidemic, and when it does, at what speed?  One might expect a disease to spread quickly in a very connected graph.The research project will consist of studying possible ranges for these as well as connections between these different measures of connectivity and others related to the presence of dense communities, including clustering, k-cores, and modularity.  
Community-led education programs in Indigenous northern communities Government documents state that Manitoba FNs have the worst housing conditions in Canada. To eliminate mold and chronic overcrowding in Manitoba FNs alone it is estimated to cost $2 billion, which is 13 times higher than the national budget for FN housing for this year (Puxley, 2016).  At the housing design level, key experts in sustainable northern housing have expressed their commitment to this project. Mr. Bjornson, who built the only house that applies passive solar principles of thermal mass, orientation of windows to the sun (e.g., Passhaus standard) and net zero energy standards in Manitoba, has committed to supervise local FN students, instructors and designed trainers to design and build a sustainable house in WFN, based on his preliminary open-source design. The design work will involve local charettes to get community input and the house will be able to be modelled prior to building by Drs. Rashwan, Hill-Mallory and Kavgic (housing experts on air quality, structure and energy efficiency) to improve its design in 2017 or 2018. After building, it will be monitored to assess and improve the design to feed into the house being built in 2018 by Architect Professor Coar and students. Professor Coar will work with 14 graduate UoM students and 15 FN local students to teach sustainable design and building by designing and building a house in GHFN. These experts will work alongside the local instructors the first two years to pass on sustainable housing design knowledge.
Community-led education program development All major public universities and colleges in Manitoba are committed to working together with Dr. Thompson, WFN and GHFN on partnering to create projects’ based education on housing and food. This research is recognized as a first step to implement the Collaborative Indigenous Education Blueprint, which most Manitoba Universities and Colleges signed at the University of Manitoba (UoM) in December 2015 to advance Indigenous education and reconciliation, by: “Engaging with Indigenous peoples in respectful and reciprocal relationships to realize the right to self-determination, and to advance reconciliation, language and culture through education, research and skill development” (UoM, 2015, p. 1). Advancing indigenous scholarship is a tenet of UoM’s new strategic plan
Food-based Community development in the Boreal Region (1) Meechim applies food-based education and youth training to build regional food security and capacity. Garden projects are widely used as a source of employment and training for at- risk youth to re-connect them with nature and thereby yield many individual and social benefits. Also, training youth on gardens builds local capacity and livelihood assets, which helps to counter the attraction of gangs, and a venue for rethinking their future”  A program in rural Hawaii with indigenous youth resulted in a local food movement and a plan for a sustainable local food system. o analyze the potential for food-based development, feasibility and business plans will be undertaken for the fisheries, berry production, market gardens, youth employment programs, etc. at Leaf Rapids and South Indian Lake First Nation. Business plans will consider different options for financing, licensing and business models by working with the Canadian CEDnet. This research will leverage funding (e.g., Evergreen, Green Team, First Nation contaminants program, SSHRC Partnership Grant, Tides Canada etc.) to access resources and to create new partnerships. Capacity building will occur through new curriculum, videos, teacher and student workshops, youth internship programs, new media and community activities such as the organized harvesting and distribution of country foods and gardening.
Single cell 3D imaging of nuclear changes during differentiation of patient glioblastoma cells (1)My laboratory studies the three-dimensional (3D) architecture of chromosomal ends, called telomeres, during cancer development. The 3D telomere profile is a prognostic marker and allows us to reliably predict those cancer patients with good and bad prognosis. This includes patients suffering from glioblastoma (GB), a deadly form of brain cancer. We have established a bank of GB cells isolated from GB patients. On cultured GB cells we perform single cell-based 3D fluorescence imaging of telomeres followed by computational quantitative data analysis. You will utilize the GB cell resource and we will teach you how to use the 3D imaging tools to investigate the impact of GB differentiation on telomere architecture.You will culture patient GB cells as well as human GB cell lines and expose them to different factors known to change the state of differentiation of GB cells. This includes the use of chemotherapeutic drugs routinely used in the clinics to treat GB patients. You will perform 3D image analysis of telomeres on those GB cells to determine the effect the treatments on the 3D telomere structure and compare these results to untreated GB cells and data we had obtained from patient GB tissues. In a second set of experiments, we have selected approx. 40-50 GB patients and divided them into two cohorts: short-term and long-term survivors based on the matching clinical data. You will perform 3D telomere imaging on the cultured GB cells and tumor tissues from these patients and compare the data among the two cohorts. These data will significantly expand the number of GB cases for which we had done 3D telomere analysis (see Gadji et al., Neoplasia 12, 2010) and consolidate the 3D telomere architecture as a new prognostic marker in glioblastoma.
Breast cancer in the brain_Clone (1) This research project in my lab investigates the interaction between breast cancer cells and resident cells of the vascular unit in the brain to understand how this specific interaction facilitates breast cancer cell survival and growth. Learning more about the cellular and molecular mechanisms that drive brain metastasis of breast cancer will help to design novel strategies to prevent brain metastasis.Research Plan: My research lab has established a mouse model for human breast cancer brain metastasis. We use high-resolution microscopy and laser-microdissection techniques to isolate breast cancer micrometastases from the mouse brains. We extract RNA from these lesions and analyze the expression profiles from these metastasis-associated neuro-vascular units compared to the NVU of healthy brain. We work with isolated pericytes, endothelial cells and metastatic breast cancer cells to identify cellular proteins and signaling pathways that mediate survival and growth of metastatic breast cancer cells. Your project: as a Globalink Research Intern in my lab, you will be involved in studying the communication between cancer cells and pericytes. You will (a) understand the basic principles of culturing human and mouse cells, (b) learn and independently perform immunofluorescence techniques to visualize proteins in cells and record their localization (nucleus, cytoplasm or cell membrane), and (c) be trained on and use inverted and upright fluorescence microscopy and quantitative image analysis to document changes in these cells. 



Application of person-oriented statistical methods for program evaluationIn medicine there are more and more attempts to individualize therapy. CIHR (Canadian Institute for Health Research) proposes the nationwide Strategy for Patient-Oriented Research (SPOR). This project will develop new person-oriented statistical methods for analyzing the prevention program data and designing new intervention studies. This new statistical approach has many advantages over variable-oriented methods (e.g., regression) which are based on the proposition that populations are homogeneous with respect to how predictors operate on outcomes. In contrast, person-oriented methods (e.g., latent class analysis) describe differences among individuals in how variables are related to each other. There is a considerable gap, however, between the breadth of person-oriented methods available and those actually required in empirical applications. The goals of the proposed project are to review the current person-oriented methods in health science and apply some of them to evaluate several mental health programs implemented in Manitoba, Canada. We will tackle the methodology problems under the general latent variable modeling framework. We will also use computer simulations to examine how well these statistical tools work. We will work on several longitudinal studies of mental health prevention, which include PAX Good Behaviour Game (an on-going province-wide classroom based preventive intervention designed to improve student mental health in Manitoba), and PROJECT 11 (an engaging cross-curricular prevention program targeting Manitoba’s Physical and Health Education outcomes), to illustrate how person- and variable-oriented methods are commonly used in health services research. This project will provide improved research tools for health services research. Innovative approaches to intervention efficacy and antecedent predictors will be of interest to all scholars who develop and evaluate interventions. Through working groups with partners, stakeholders, and decision makers, we will identify relevant findings and their implications and tailor KM products to meet the needs of diverse receptor communities, inside and outside Canada.
Whole grain fractions as preventive factors against colon cancer_Clone (1)During milling, whole grain is separated into bran, germ, and flour. In these fractions, the nutrient composition differs markedly with refined flour containing approximately 50% less vitamins and minerals than whole grain flour. Considerable amounts of bran are produced a year as byproduct of refined flour and majority used for animal feed. Bran is the outer most fractions and constitutes approximately 12-18% of whole grain cereal. The bran fraction is composed of pericarp, testa, hyaline layer and aleurone. The germ consists comprisesof 2-12% and flour 80-85% of the whole grain. The concentration of carotenoids, betaine, choline and other varies depending upon whole grain cereal, aleurone, germ and endosperm. 
Characterization of influenza-bacterial co-infection in a co-culture model of the lower respiratory tractInfluenza viruses are a global public health threat resulting in ~500,000 deaths annually due to annual or seasonal epidemics and occasional unpredictable pandemics. Influenza infections are associated with high morbidity and mortality within vulnerable populations including infants, the elderly and those with chronic diseases. Secondary bacterial infections frequently complicate influenza infections resulting in exacerbated disease and delayed recovery. Although the molecular mechanisms underlying these processes are relatively unknown they likely involve both pathogen- and host-mediated disruption of barrier function. Previous investigations of influenza or influenza-bacterial co-infections have largely focused on either respiratory epithelial or endothelial cells independently. Although informative, these investigations do not account for interactions between epithelial and endothelial cells in the lower respiratory tract. Thus, there is a paucity of information regarding the mechanisms (pathogen- and/or host-mediated) through which influenza or influenza-bacterial co-infections disrupt alveolar epithelial and endothelial cells in the lower respiratory tract. The overall objective of this proposal is to characterize the molecular events that underlie the clinical sequelae of severe influenza A virus (IAV) infections that are complicated by methicillin-resistant Staphylococcus aureus (MRSA) co-infection in a tissue culture model of the alveolar-capillary barrier. Using a cell culture model of the human alveolar-capillary barrier we will: i) Determine pathogen replication kinetics and routes of invasion at the alveolar-capillary barrier; ii) Characterize alveolar-capillary barrier dysfunction and bacterial virulence factor responses during co-infection; and iii) Characterize alveolar-capillary barrier host kinome responses related to dysregulated cell barrier permeability during co-infection. This project will provide critical knowledge regarding the molecular mechanisms of influenza-bacterial pathogenesis within the lower respiratory tract. Further, results from this project will provide critical information that will inform patient treatment strategies for co-infection and identify potential targets for the development of novel therapeutics.
Development of high value-added products: from crushed glass to zeolite and novel filtration media Recycled glass can be re-used in glasswork, construction aggregate, or as sand replacement in water purification. In Manitoba, most glass bottles are crushed and used as aggregate for road-base. In Canada, of the total amount of container glass in the market place (estimated at 850,000 tons per annum), only one-half is collected by recycling programs. Recycle Alberta estimates that one tonne of natural resources can be saved by recycling one tonne of glass. A significant increase of recycling rates, though important to sustainable development, seems unlikely due to the economic and technical constraints.  The common technical and economic difficulties include the presence of organic and/or inorganic contaminants, which need to be reduced to below 0.05% for glasswork, as well as the issue of mixed color.  The cost for making products with relatively low value such as glasswork and road aggregates from recycled glass can be prohibitive, providing no added incentive to improve glass recycling. One solution to this problem is to produce higher value end-products to make the process more economically attractive. This research aims to find innovative uses of recycled glass and to produce valuable products with a low energy input treatment. The  value-added products are zeolite and active filtration media. 
Plant antioxidants: extraction, technology and application Among various compounds identified from canola and mustard seeds and oil, natural sinapates are highly active antioxidant and potent lipid-peroxyl radical scavenger traced to be formed due to heat treatment while pressing and extracting oil. These minor components can be incorporated into many food and non-food products. There are, however, several questions that still need to be answered, with respect to its improved production and its applications to enhance the quality attributes of various canola and mustard oilseed products. Chemical refining and green technologies will be explored. Since canola, mustard,hemp and Brassica are leading oilseeds and vegetables, value-added processing will considerably benefit the processing industry of Canada. 
A battery management system for renewable energy applications. Renewable energy is widely used in distributed generations. However, the amount of generating energy is unpredictable and not always available. Practically, an energy storage system is connected. It gives possibility to store the over generated energy for future use when the renewable energy source is not available. It can optimize the use of renewable energy and provide stable energy to loads.The research project is to design and implement a battery management system which can stabilize the renewable energy. Topology, charge and discharge control and energy optimization control would be investigated in the project.
A new look into food waste: Nutritious and eco-friendly extrudates The world’s population is increasing very rapidly, expected to hit 9 billion by 2050. Feeding the growing population, while at the same time reducing the food industry’s environmental footprint is one of the greatest challenges of today and the future. Our project will develop strategies to reduce food loss/waste (from the baking and brewing industries) by: a) transforming them into nutritious and eco-friendly ready-to-eat extruded snacks and value added ingredients for variety of end-uses; and b) using less resource-intensive ingredients, such as pulses to enhance the products’ nutritional profile. The goal of the project encompasses achieving a more sustainable food future through an improved understanding of opportunities in development of nutritious foods and food ingredients produced from wasted/lost foods and less resource-intensive ingredients. The specific objectives include:1) Identifying strategies to utilize left-over products of bakery industry (mainly bread) and by-products of brewery industry. Leftover bread (undelivered bread or packaged products returned from supermarkets) and brewery by-products (brewer’s spent grain and yeast; both very nutritious) will be processed together by an innovative extrusion cooking technique.2) Development and application of methodology for an innovative (gas injection assisted) extrusion cooking process. The process will optimize physical, nutritional and functional properties of two types of extruded products.a. Development of nutritious, ready-to-eat puffed foods (e.g., snacks, breakfast cereals) from left-over products of bakery industry and by-products of brewery industry. b. Development of extrudates that are high in protein, dietary fibre, vitamins and minerals, and low in fat, and explore their use as value-added ingredients/additives for human consumption. 3) Utilizing pulses as an additional ingredient, complementing the nutritional quality (i.e., amino acid profile) in the aforementioned newly developed products.
Theoretical – Informality and labor market outcomes in emerging economiesIn this project we aim to document and explain the cyclical properties of labor markets in emerging market economies (EMEs) compared to high-income or advanced economies. The aim is to develop a general equilibrium model of the international economy to examine in more detail the impact of the ‘dual view’ hypothesis of labor markets for the particular case of EMEs. Namely, we consider two sectors, a formal sector that is regulated, productive, and subject to search and matching frictions, and an informal sector that is unproductive, flexible and unregulated. The aim of project is to understand the extent to which labor market segmentation between formal and informal sectors can reconcile the distinct patterns in labor markets outcomes and aggregate productivity observed between middle- and high-income countries.
Empirical – Estimating the impact of the informal labor in emerging market economiesIn this project you will carry out modeling and simulation using cutting-edge dynamic general equilibrium techniques applied to a two-sector international economy framework in which one economy is advanced (i.e., high-income) and the other is an emerging market economy (EME) in order to study the role of informal labor in shaping the response to international economic shocks. In particular, you will apply structural estimation methods, namely the Generalized Method of Moments (GMM), in order to estimate the model parameters using cross-country national income data of advanced and emerging economies. 
Empirical – Exchange rate determinants in emerging market economiesThis project envisages an empirical analysis of the determinants of movements in bilateral (real) exchange rates in emerging market economies (EMEs).  We follow traditional theory to decompose country specific overall level of prices into two main components, namely aggregate prices of traded goods and aggregate prices of non-traded goods. The aim is to document the relative importance of each component of the aggregate price level on exchange rate movements applied to a representative sample of EMEs over short, medium and long run horizons. In addition, you will use time series techniques to analyze the co-movement properties of income, spending and employment data across- and within-country groups. The goals of this project are to produce: 1) a cross-country database of EMEs that includes national accounts data, sector-specific domestic prices, and international prices; and document 2) empirical evidence on the relative importance of tradable and non-tradable prices for exchange rate movements.
Testing of vertical axis river kinetic turbines The research objectives of this project is to assist a hydrokinetic research team, composed of graduate students, technicians, a research associate, and hydrokinetic turbine developers to characterize the river velocities in the Seven Sisters channel at the CHTTC.  Of importance is to measure the velocity throughout the channel during various stages of turbine deployment and grid-connected operations: free-wheeling, shutdown mode, turbine out of the water, maximum power tracking, and during motor/generator operations.  Scott will first assist to develop a mechanism to securely lower the ADV instrument within the 10 m water column from a stationary measurement pontoon. He will then assist to take ADCP and ADV flow measurements in and around floating Darrius turbines, a horizontally bottom-mounted turbine, and a screw-type turbine.  The flow measurements will provide experimental data to characterize turbine performance at various points along the power curve. He will take an active role in data processing of the ADV and ADCP data sets obtained.  In addition, he will take part in velocity measurements along the Winnipeg River as part of a novel hydrokinetic resource assessment technique our group is developing.
Applying ray-tracing methods to enhance heat and light entering passive-solar greenhousesThe project will investigate using Matlab software coupled to a solar-ray-tracing library to design unconventional greenhouses applicable to northern remote communities.  The student will adapt a passive solar design that is traditionally used in cold climates in China, and now Canada.  Using the base design, he will initially ray-trace the solar irradiation falling upon the greenhouse outer surfaces year round.  After obtaining the solar distribution incident upon the greenhouse, he will then add reflective surfaces to increase the solar irradiation entering the greenhouse to obtain relatively low solar concentration ratios.  These reflective surfaces will be light-weight that will accomplish multiple functions: add heat, increase lumens, increase electricity production from PV panels attached to the greenhouse, and decrease nighttime heat losses occurring through transparent greenhouse surfaces.  The approach will be to investigate reflectors that are hinged from the top and the bottom of the greenhouse.  These reflectors will be flat or concave. In addition, the use of novel stand-alone solar-tracking reflective mirrors surrounding the greenhouse will also be simulated to further increase the solar concentration ratio. The goal is to achieve an efficient remote greenhouse design which minimizes the use of external heat and power. 
ata gathering and comparison of 4 methods to measure river velocitiesn the wind energy industry, meteorological towers are installed for up to 12 months to quantify the available wind velocity and estimate the rated power, the wind farm energy, and the capacity factor. A similar approach is required for hydrokinetic river applications. However, velocity devices are unsuited to long-term unsupervised operation in a river due to the prevailing seasonal harsh conditions. Therefore, a new rugged flow velocity device is being developed at the Canadian Hydyokinetic Turbine Testing Center that focuses on survivability, simplicity, and low power consumption rather than high precision. Our methodology is to make the mooring line and a buoy the transducer, and locate sensors inside the buoy and the upper core portion of the mooring line to protect these from the elements. Four novel techniques are being developed. The student will deploy the system in a water tunnel and at the Canadian Hydyokinetic Turbine Testing Center, collecting data from Piezo, strain gauges,  and an acceleration measurement unit.  The collected data will be analyzed to compare accuracy of each method to precise acoustic Doppler velocimetry measurements. Analysis of flow velocities will be used to formulate a statistical approach for the marine industry to quantify power and capacity factors for river flow applications, similar to the wind industry. 
Towards New Platinum Anticancer Drugs: Coordination Chemistry of Phenanthridine Ligands with PlatinumThe research project will involve exploring the binding of phenanthridine-based ligands developed in our lab to platinum. This will entail simple binding studies, and establishing the mode of binding and extent of coordination using techniques such as multi-nuclear NMR spectroscopy, UV-VIs spectroscpy and X-ray crystallography.
Designing Abundant Metal Catalysts This research project will involve testing nickel complexes of novel 'pincer' ligands under development in our group, in hydrosilylation reactions (addition of H-SiR3 across carbon-carbon double bonds). Pincer ligands are tridentate, chelating ligands that are particularly well suited for stabilizing reactive metal fragments, and our particular ligands offer unique opportunities for activating H-[Si] bonds that this project will test out in developing stoichiometric and catalytic hydrosilylation reactions.
Fluorescent Chemosensors Based on N-Heterocycle-Containing LigandsThis research project will using fluorescence spectroscopy, UV-Vis absorption spectroscopy and electrochemistry to evaluate the photophysical and electrochemical properties of a class of multi-dentate N-heterocyclic ligands for application as luminescence chemosensors.
Functionalization of Microstructured Silicon for Renewable Energy Applications (1)The research project covered by this placement will involve learning to grow silicon microwires (using chemical vapour deposition), surface functionalization of silicon wires with different redox-active molecules (synthetic "wet" chemistry), characterizing the resultant wire arrays (using X-ray photoelectron spectroscopy and other surface sensitive techniques), and evaluating their electrochemical properties (using cyclic voltammetry).  In the process, the student will learn a range of different techniques and chemistry.
Switchable Cyclic Polymers This research project will make initiators that can be used to incorporate switchable groups into cyclic polymers. The student will undertake linear polymer synthesis in a wet chemistry lab, investigate their cyclization and evaluate "switching" behaviour, and compare characterizatoin of the linear and cyclic polymers using gel permeation chromatography (GPC) and multi-nuclear NMR spectroscopy.
The immunoregulatory role of the prolactin inducible protein in breast cancerThe prolactin inducible protein (PIP) is a protein abundantly secreted by some human breast cancer cell lines. Moreover, it has been shown that as many as 93% of human breast cancers express varying levels of PIP.  PIP gene expression appears to be "switched on" in breast cancer, as it is barely detectable in normal breast. In healthy people, PIP is also expressed in the oral cavity, skin and eyes; sites considered being immunologically important ports of entry for foreign organisms. Additionally, we have demonstrated that PIP binds to human and mouse oral bacteria, thus preventing further spread beyond their point of entry.   To address the function of PIP we generated a PIP knock-out (KO) mouse model. We showed that saliva from the PIP KO mice was less effective in binding bacteria as well as warding off infection, and overall, exhibited defective immune responses, particularly impaired Th1 function.  In breast cancer, PIP expression diminishes as the cancer becomes more aggressive and recently it had been shown that its expression was associated with subtypes that have a more favorable prognosis Altogether these observations led us to hypothesize that PIP is an immunoregulatory molecule that provides immunoprotection during breast cancer initiation. Our current objective is to delineate the mechanism(s) by which PIP regulates the immune system. We will address how PIP regulates immune molecules and cytokines and the intracellular signaling pathways leading to proliferation and differentiation of naïve T cells. As well we will address its impact on as key molecules including MAPK, IFN gamma and nitric oxide. This study will yield critical insight that will facilitate therapeutic strategies regarding the management of this disease. Also these studies may provide  insight into whether PIP can be an effective predictor of therapeutic strategy. 
Theoretical – International capital flows and sovereign debt dynamicsIn this project the aim is to investigate the implications of sovereign debt default for both international capital flows and risk sharing from the perspective of emerging market economies (EMEs). Most EMEs experience challenges while trying to issue new debt, such as default and large country risk premia. The objective is to develop a two-country dynamic stochastic general equilibrium (DSGE) model which incorporates debt and default in order to study the interaction between an emerging market economy and an advanced economy.
Theoretical – International capital flows in emerging economiesIn this project the aim is to investigate the implications of portfolio choice for both international capital flows and risk sharing from the perspective of emerging market economies. Most EMEs are subject to substantial capital flows over the business cycle. The objective is to develop a two-country dynamic stochastic general equilibrium (DSGE) model which incorporates optimal country portfolio allocations in order to study the interaction between an emerging market economy and an advanced economy.
Advances in Computational Tools for Energy Efficient Buildings The purpose of this research project is to investigate energy performance optimization of buildings. Depending on the renewable energy utilization, several strategies would be employed that can influence the overall effect of the system. Given that the ratio of a façade surface area to roof surface area increases along with the building height, the research aims to find the compromise between the requirements of energy yield optimization and that of the architectural environment. The extent of this target is determined by optimizing the building design to meet net-zero energy, nevertheless taking into account various factors including established energy reduction measures and boundary conditions in addition to a set of parameters such as building aspect ratio; orientation; and renewable energy type, efficiency, and inclination angle. The work would encompass advances on a recent algorithm that was designed by the supervisor to yield optimum number of floors in combination with program area as an output so that the building maintains its net-zero energy rating. The work can involve the effect of convection on energy performance with varying building heights due to factors such as temperature and free stream wind speed and direction. In such case, the goal would be to quantify the optimization efficiency in terms of the influence of temperature on the efficiency of a renewable energy source that would been taken into account. This further reveals optimization of the convection heat transfer coefficient and concentrating ratio in addition to promoting heat dissipation away from the energy source in order to limit temperature-dependent losses.
Performance Optimization of Building Envelopes The purpose of this research project is to investigate performance optimization of building envelopes that can lead to higher efficiency buildings. Numerous building regulations have been lately introduced with stringent requirements in the thermal and energy performance of the envelope. This research aims to analyze thermo-physical, environmental, and structural properties of the envelope to search for optimization opportunities. These properties entail the identification and development of appropriate multi-objective optimization techniques targeting material and structure of envelope elements. The essence is to produce a comprehensively integrated design that attains optimality under the most significant constraints. The methodology involves investigating various types of envelopes in terms of their performance characteristics under different sets of boundary conditions. Performance indicators typically include envelope surface temperatures, heat transfer through the panel (net, sensible heat gain through the envelope comprising of long and short wave radiation as well as via transmission), heating and cooling energy consumption and thermal comfort. This work may also involve sensitivity analysis in interaction among variables, constraints and solution by employing various computational methods in order to provide a benchmark for basic conceptual design and analysis. Architecture and/or Engineering students can be great contributors for this research with their background in building modeling and design. 
Discovery of new antibiotics to treat infections  Discovery of the mechanism of action of novel antibiotics by using next generation sequencingAntibiotics are useful for battling infections because they inhibit the growth of bacteria by targeting vital processes in the bacterial cell. Essential genes encode these processes. Thus, the investigation of the mechanism of action of novel antibiotic molecules implies to find out the essential processes that are affected. In our laboratory, we address this challenge by creating collections of knockdown mutants in essential genes. In each mutant, one essential gene can be downregulated to make the mutant more sensitive to molecules that are related to the regulated essential function. By studying the response of the knockdown collections to an antibacterial molecule of unknown function, it is possible to find out how the new molecule kill bacteria.In this project, you will work in the creation of mutants of essential genes in antibiotic-resistant bacteria, using CRISPR interference. This molecular biology tool allows us to induce an antisense RNA for every essential gene. Upon induction, the antisense RNA  binds an inactive endonuclease dCas9 that hinders transcription of the target gene. Once the library is created, you will incubate the knockdown mutants underexpressing essential genes with novel antibiotic molecules. Mutants that result hypersensitive to the compounds will fail to grow. The lack of growth of a mutant will indicate that the essential gene under control is related to the mechanism of action of the compound.To streamline the process, you will work with a pool of knockdown mutants.  You will learn how to detect their relative abundance in response to the antibiotic molecule by next generation sequencing techniques. Finally, you will identify the mutants that are specifically depleted due to the action of the novel compound. 
Recommender Systems for Online Software Learning Resources I am seeking an intern to work with my research group on technologies to support the retrieval of online learning resources. Feature-rich software applications, such as Photoshop and AutoCad, are both powerful and notoriously difficult for users to master.  While there is no shortage software-specific learning resources available online, these resources are not always easy for users to locate, assess and apply.  This project will involve the development of a recommender system that is designed to help users locate relevant learning resources.  
Dietary n-3 fatty acid effects on bioactive lipids and blood immune cells in obese subjectsOxylipins are bioactive lipids formed from fatty acids in the body play important roles in the regulation and control of numerous biological functions, including blood clotting, reproduction, pain, inflammation, kidney function, etc.  In recent years the discovery that there are hundreds of oxylipins produced from various fatty acids was facilitated by advances in mass spectrometry, which allowed the quantitative analysis of oxylipins in a single analysis.  This has led to much interest in the oxylipins derived from n-3 fatty acids, especially from the long-chain fatty acids such as eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) derived from marine sources.  However, much less is known about the oxylipins derived from the plant based n-3 fatty acid, alpha-linolenic acid (ALA).  The current project is therefore to compare the effects of supplementation n-3 fatty acids in obese humans in order to determine which oxylipins are produced and how they affect immune cells and inflammation in these subjects.  In this clinical trial, obese humans with inflammation will be given supplements of ALA, EPA or DHA in a randomized crossover design for 4 week periods.  Blood and immune cells will be obtained from these subjects during the early (2 days) and late (4 weeks) phase of supplementation in order to examine the effects of each of these n-3 fatty acids on immune cell function and oxylipin production after acute and chronic supplementation.  This trial will be ongoing during the summer of 2018, so the student will be involved in both the implementation of the study and in the analysis of the immune cells, which will be occurring concurrently.
Dietary oil effects on bioactive lipids in rat tissues Oxylipins are bioactive lipids formed from fatty acids in the body play important roles in the regulation and control of numerous biological functions, including blood clotting, reproduction, pain, inflammation, kidney function, etc.  In recent years the discovery that there are hundreds of oxylipins produced from various fatty acids was facilitated by advances in mass spectrometry, which allowed the quantitative analysis of oxylipins in a single analysis.  In this nascent field, however, there is no data on the oxylipin composition of tissues throughout the body.  Since oxylipins have multiple diverse and often counter-balancing effects, understanding the overall oxylipin profile and their individual effects is critical.  Further, since oxylipins are derived from tissue fatty acids, which can be modulated by dietary fat and other dietary components, understanding how diet influences the oxylipin profile in tissues is necessary.  The current project will therefore performing targeted lipidomic analyses of oxylipins in tissues from rats that have been provided diets with differing dietary fat sources.  Rats were given diets that differed only in fat source – soy oil, flax oil, olive oil and fish oil.  For this project, tissues will be analyzed for oxylipin profiles.  The data obtained will be the first oxylipin analysis performed in these tissues in any species and will provide baseline data on oxylipins.  Further, the effect of dietary fat source on these oxylipins will provide further information on dietary effects. Knowing the oxylipin profile in tissues, and how they are affected by diet, will provide foundational knowledge for studies on the biological functions and nutritional effects of these novel bioactive lipids in health and disease.  
Development of an online version of a human computing gameDéveloppement d'une version en ligne d'un jeu de calcul humain (1)Human-computation and crowdsourcing are now perceived as valuable techniques to help solving difficult computational problems. In order to make the best use of human skills in these systems, it is important to be able to characterize the expertise and performance of humans as individuals and even more importantly as groups.We have recently developed a collaborative human computing game that was designed to solve a graph problem. We used this game as a framework to study collaboration between players, and measure how different features of the game allowed us to facilitate collaboration and guide the work of the crowd. We invited 120 participants, that were divided in 12 groups of 10, to test the game with different  features and game conditions. The results were very promising, and now we are looking at ways of scaling up the tests.We think that the best approach to do that would be to have an online version of the game that would be available 24/7. This would facilitate the testing process (no need to coordinate gaming sessions), and allow us to get a lot more data. Having an online version of our game would also give us the opportunity to analyze the differences between peak hours (with possibly thousands of participants playing at the same time) and normal hours, and to evaluate if the features of our game are just as effective.
Experimental Study of Turbulent Jets Using Advanced Particle Image VelocimetryStudents will design experiments to study the impact of Reynolds number, changes in nozzle geometry and turbulence intensity on the induction and mixing capacity of turbulent jets. The velocity field will be characterized using a world class tomographic particle image velocimetry (PIV) system and a water tunnel. The PIV system is an advanced velocity measurement technique that allows researchers to obtain instantaneous velocity measurements in an entire flow domain of interest. The velocity data will be analyzed to evaluate improvements in jet mixing as the flow rate and nozzle geometry are changed.Students will also study how changes in Reynolds number and surface roughness affect separated and reattached turbulent flows over surfaces similar to those of gas and wind turbines, and other fluid engineering devices. The impact of roughness and Reynolds number on the flow characteristics will be studied by examining the mean velocity, turbulence intensities and turbulent stresses. The flow velocity will be measured using a particle image velocimetry system.Depending on the interest of students, commercial computational fluid dynamic (CFD) software (ANSYS CFX) will be used to numerically analyze the flow fields in the projects outlined above.
Fluorescent dye assay development to detect antimicrobial resistant EnterobacteriaceaeCationic antimicrobials function by disrupting cell envelopes and are routinely used in healthcare sectors, food industries and in commercial sanitization products. Their overuse has led to an increase in antibiotic resistance among infectious Enterobacteriaceae such as E.coli. Clinical surveillance testing to detect cationic antimicrobial resistance is not routinely performed, due to arduous screening methods and the lack of accepted standards. Genetic screening methods used to identify genotypic markers often fail to accurately identify many antimicrobial resistant phenotypes. There is an urgent need to correlate cationic antimicrobial resistance phenotypes with genetic data to identify and prevent outbreaks/infections. Our objective is to establish a rapid screening assay to identify cationic antimicrobial resistance mechanisms in Enterobacteriaceae. The uptake of an impermeant fluorescent dye will be measured in model E. coli strains which possess various antimicrobial resistance genes and will be exposed to frequently used cationic antimicrobials (tobramycin, benzalkonium, polymyxin B) at sub-lethal and lethal concentrations. E.coli strains will be screened in microtiter plates containing the fluorescent dye in the presence of increasing drug concentrations to measure changes in fluorescence intensity over time – as cationic drugs disrupt cellular envelopes, the dye gains access to DNA and increases fluorescence emission. Dye uptake curves will measure these differences and model them to previously identified drug adsorption curves determining the specific drug mechanism of action. This fluorescent assay will accelerate the identification and comparison of cationic antimicrobial resistance phenotypes in clinical or industrial Enterobacterial isolates and potentially identify resistance mechanisms. Insights we gain are translatable to human and animal health, as well as food/wastewater industry surveillance programs that are required to monitor multidrug-resistant Enterobacteriaceae.
Discrete element modelling (DEM) of soil-tool interaction (1) The discrete element method (DEM) has been recognized as an effective tool to simulate soil particles. However, little research has been done in agriculture. In the proposed project, soil-tool interaction models will be developed using a commercial DEM software, Particle Flow Code in Three Dimensions (PFC3D). In the model, soil particles will be defined with the basic PFC3D model particles, clusters, or clumps of basic particles. The contact regime between particles will be set to describe the cohesive behaviour of agricultural soil particles. The model parameters (particle micro-properties), such as particle stiffness and friction coefficient, will be determined according to the literature finding and through calibrations. Calibrations will be done through comparing soil dynamic behaviours (e.g. soil strength or soil particle displacement) simulated with the DE model and those measured in lab and field conditions. This modelling procedure can be done for different soil engaging tools used for tillage and seeding and for off-road vehicles.
Evaluations of performance of tillage or seeding tools (1) Tillage and seeding operations consume high energy as the operations need to break the soil, which requires a lot of tractor power. In a field operation, significant amount of the tractor power is required for overcoming the draft force (the force requires to pull tillage or seeding tools). High draft forces of existing tillage tools (e.g. sweeps, chisels, and rolling tines) and seeding tools (e.g. hoes, discs, and press wheels) have limited the field capacities and increased the cost of field operations. Therefore, minimising draft requirement of those tools is very important. In this project, selected tillage tools or seeding tools will be tested in an indoor soil testing facility available at the Soil Dynamic and Machinery Lab, University of Manitoba. In the tests, draft forces and soil disturbance of the tools will be measured at different working depths and tool travel speeds. The proposed project will provide engineers useful information for developing new tools and improve existing tools.
Fouling of NF Membranes in Surface Water Filtration In Canada many potable water sources contain very high concentrations of Dissolved Organic Carbon (DOC), often exceeding 20 mg/L. DOC reacts with chlorine used in water disinfection to form potentially carcinogenic chlorine disinfection by-products – Trihalomethanes (THMs) and haloacetic acids (HAAs). Dual membrane plants that combine microfiltration (MF) and nanofiltration (NF) can remove DOC and reduce THMs concentration, but these plants are prone to serious fouling of their NF membranes. The objectives of our research are to study the mechanisms of NF membrane fouling. We have determined various resistances of DOW Filmtech NF90 (flat sheet coupon), based on the resistance in series model. The experiments were conducted on a bench scale cross-flow membrane filtration unit (Sterlitech), using synthetic water that represents typical surface waters in Manitoba (Canada). My results suggest that the gel layer is responsible for significant portion of the flux decline. The gel layer thickness was estimated with SEM to be approximately 27 micrometers and the permeate shortest pore channel length of 135 micrometers.  Surface profiles of the wet membrane obtained using Atomic Force Microscope can be analyzed using concepts of fractal dimensions to obtain information on ion the pattern of the events that led to formation of the gel layer. 
Examining expectations for responsibility for care of those at the end of life (2)The purpose of this particular research project is to develop and pilot test measures designed to assess public expectations for family and/or government responsibility for dying at home/end of life care. During Week 1, the student will conduct a literature review to examine existing measures and their usefulness. The primary variables of interest are normative attitudes towards end of life care responsibility and home death attitudes. During Week 2 and 3, the student will help select and/or adapt measures as necessary, as well as develop 5-6 vignettes (hypothetical situations describing third parties, in which respondents decide what the individuals should do) to assess normative attitudes specific to end of life caregiving and dying at home. Contextual features will be systematically varied between vignettes. Following this, in the remaining 5 weeks, the student will pilot test these measures with community-dwelling adults from diverse cultural backgrounds, recruited through local community agencies; data will be entered into SPSS and tested for psychometric properties (validity and reliability). Ethical approval for the human subjects research will be secured before the student starts the work, so as not to delay the project. The end goal of this research is to finalize the measures that will be used on a much larger-scale survey of community-dwelling Canadians. 
A History of Manitoba Capital Region Development Patterns (1) Transportation infrastructure, development patterns and population density This research is concerned with of how the configuration of land uses and transportation infrastructure has had impacts on the distribution of populations in urban areas.  Decisions about the future development of many cities is being made without a well-documented history of how past decisions about the locations of roads and highways, the routing of public transportation, and the designation of land uses has contributed to the redistribution and segregation of populations and communities within urban areas. In addition to these social impacts, the research explores the fiscal impacts of the development patterns, investigating how the per capita costs of maintaining urban infrastructure is related to development patterns and population densities.This research seeks to document and clearly communicate this history for Winnipeg and the Manitoba Capital Region (Winnipeg and surrounding municipalities) since 1951, with the goal of helping inform future decision-making processes.   Specific work, for both the city and the region includes:• Archival research about the timing of and rational for road building and widening projects;• Archival research about the timing for development of and rational for changes to zoning and land use regulations;• Archival research to document the history of public transportation routes and accessibility in Winnipeg;• Census research about how population densities have changed over time, and how specific demographic characteristic may be concentrated or excluded in that distribution.• Building a GIS model of Winnipeg and the Manitoba Capital Region’s that includes: road building history; history of transit routes; changes in typical walking distances to amenities (e.g. grocery shopping). • Distribution of population densities, and specific demographic characteristics.• Spatial analysis with the GIS model to illustrate changing accessibility of transit over time, transportation infrastructure per capita.
Understanding the Resettlement Experiences of Refugee Children and Youth in CanadaOne in four people living in Canada are former immigrants or refugees and 60% of them arrive prior to their 29th birthday. This means that the majority of refugees to Canada will have long lives and make considerable contributions to our culture, society, way of life and economy. The present project aims to understand children and youth from a sociological perspective, one that encompasses many aspects of their being in an attempt to create a holistic view of growing up as a former refugee in a new country.Canada is known for its innovation in settlement services, integration policy and academic expertise in the field which makes my country a very interesting place to pursue migration and settlement studies. The professor has analyzed numerous national and regional datasets that examine various aspects of the integration process among immigrants and refugees. She has also collected her own survey data on a number of different aspects related to the settlement experiences of immigrants and refugees. This project is meant to give students an opportunity to learn more about immigration studies and to provide a learning environment where they can apply their statistical knowledge to real life problems and statistical data. 
Influencing Next Generation Environmental Assessments in Canada The federal government of Canada committed in their 2016 Speech from the Throne that they “will introduce new environmental assessment processes”. The reasoning for this is recognition that improvements are needed in order to restore the credibility of environmental assessment (EA) and regain public trust, while also achieving the government’s objective of a clean environment and sustainable economy.During the ensuing review a host of key issues and opportunities for EA reform have been raised and discussed. These issues and opportunities include:• how to understand and ensure due attention to Aboriginal rights and interests;• how to assess and consider suitable responses to the potential cumulative effects of multiple undertakings and other influences on a region or sector, etc.;• how to extend assessment to the strategic level of policies, plans and programs –recognizing the broad influence of strategic level undertakings;• how to give serious attention to the practical implications of Canada’s climate change commitments in EA;• how to enhance prospects for meaningful public engagement and associated process credibility;• how to foster continuous institutional learning through EA, including through effective monitoring and reporting; and,• how to build the foundations for much more successful collaboration with other jurisdictions that have overlapping responsibilities.All of these topics, and others involve concerns and openings for significant improvements to current EA processes. My current research involves helping to design a reformed EA process for Canada that addresses these gaps through participation in various working groups including the Multi-Interest Advisory Committee stuck by the Minister of Environment and Climate change. Important to this work is collating and documenting input received through the consultation process looking for themes and new approaches as well as comparing this to discussion documents, white papers and draft legislation (due by the end of 2018).
Site-analysis with Inter-Building and Network Communication in the Urban EnvironmentThis project deals with developing a sensor processing system for a network of buildings employing renewable energy systems in a typical urban environment. In such combination of systems, a natural requirement is to devise a lumped system to store and manage data from different buildings. Examples of such data might include energy generation and consumption over each building unit, quality status of the integrated renewable energy or internal conditions. While building energy management systems have recently been proposing to employ WSNs,  this work would extend the scope to a much larger setting involving multiple buildings populating the urban area in various permutations. Establishing a control station at a single central place has the potential to provide better resource management as compared to each building unit operating on its own, specifically if done in a wireless fashion. Various constraints in terms of materials, energy performance and reliability of communication need to be addressed optimally. Each sensor may be equipped with different form of information  and prioritization can be done depending on the associated boundary conditions. Architecture and/or Engineering students can be great contributors for this research with their background in building modeling, design and/or communication. 
Design and implementation of a nanosecond electrical pulse generator (1)There is a large number of applications that require short electrical pulses with nanosecond pulse duration (10^-9 s) and high repetition rates (>1 MHz). Such application include but are not limited to test and measurement equipment, communication, generation of short optical pulses, time-domain measurements. Generation of short electrical pulses can be done by a variety of techniques (e.g. RF transistors or step recovery diodes) with typical pulse duration on the order of several nanoseconds. The goal of this project is to design, construct and test a simple generator of electrical nanosecond pulses. The project will involve literature review, selection of 1 or 2 suitable circuit designs, their modeling, experimental implementation, testing, analysis and optimization of their performance. General specifications are: output voltage up to 5V (into a 50 Ω load), pulse repetition rate in the 1-100 MHz range, pulse width of <5 ns. Generation of short optical pulses by driving a simple laser diode with the produced electrical pulses will be also attempted and characterized.
Designer Main Group Lewis Acids for Catalysis This project involves making designer Lewis acids based on antimony for Frustrated Lewis Pair type reactivity and activation of small molecules. Interns associated with this project will experience the fun of main group synthesis, glovebox chemistry, electrochemistry and be introduced to X-ray crystallography. 
Developing a 3-Dimensional Model to Investigate Anti-Cancer Therapeutic Strategies in Muscle CancerRhabdomyosarcoma or muscle cancer is a type of cancer that occurs in children, usually before the age of 5-years. In Canada, approximately 145 new cases of rhabdomyosarcoma are diagnosed each year. Current methods for treatment of this disease include surgery followed by chemotherapy and radiation. However, the success rate of these methods has not improved over the past few years, mainly because the mechanisms underlying the effectiveness of current chemotherapy agents are not well understood, and rhabdomyosarcomal cells can become resistance to current treatment approaches. In this project, we will combine engineering and biological tools to develop a more realistic model of muscle cancer and will uncover the details of the cellular machinery to understand how current drugs are acting, and design new approaches to overcome resistance. In the current project, we will develop a microfluidic cell culture system which is made in polydimethylsiloxane using soft lithography and replica molding. We will use collagen type III, which is the most abundant protein in the muscles, as the 3D matrix. The proposed microfluidic device is composed of a middle chamber for the rhabdomyosarcoma cells and two side channels for delivering nutrients, oxygen, and the anticancer drug temozolomide. We will investigate the effect of channel size and collagen concentration on the cellular alignment and subsequently cellular function. The cell viability, spreading, and alignment will be evaluated on different days of culture using LIVE/DEAD assay, as well as F-actin and nuclei staining. We will then investigate the cell death induction of temozolomide by apoptosis and/or autophagy in 3D culture of rhabdomyosarcoma cells using immune-florescence for detection of hallmarks of apoptosis (cleaved caspase-3, and cleaved PARP) and autophagy (LC3 lipidation and p62).The outcomes of this research proposal will also allow us to engineer new therapeutic agents that can eventually cure this life-threatening disease.
Biosynthesis of fungal natural products The intern project would focus on the molecular biology of natural product biosynthesis in fungi. We have identified several genes that are involved in natural product biosynthesis in a species of lichen. Each one of these gene clusters codes for a unique secondary metabolite. The intern will be involved in our current work trying to express these genes in other organisms as a means to identify their function. We anticipate that this project will result in the generation of a series of novel natural product structures. We also anticipate that this project will generate a series of high-impact publications in leading journals. The student on this project would be asked to work very closely with the two Ph.D. students on this project and would be assigned a specific gene to express. This would be a critical set of experiments in furthering our understanding of how some of the most important biologically active natural products are formed. The gene that we are currently interested in codes for an enzyme that introduces a halogen (likely chlorine) into an aromatic phenolic natural product. The core of the project will be to amplify, clone and express this gene in bacteria (or yeast) and achieve soluble expression of this protein. The project will also involve testing of the substrate specificity of this enzyme with a series of aromatic phenols. This project will be used to form the foundation for a Ph.D. project that then builds on the knowledge and skills gained in this internship. This project would be expanded to include other genes and gene clusters that we have discovered in lichen. The work in our laboratory will lead to the discovery of novel bioactive molecules with applications ranging from medicine to agriculture to materials.
Identification of bioactive natural products from plants used in Indian ethnopharmacology (1)The intern project would focus on the isolation and identification of the small organic molecules that are responsible for the biological activity observed in extracts of plants that are used in traditional Indian remedies. This is a highly collaborative project that will combine the knowledge and expertise of two research groups. The Jadavpur group will work with local traditional healers to identify plants that have been used for medical applications. The Jadavpur group will then conduct bioassays on the plant material to validate the traditional knowledge. The Sorensen group will then isolate and identify the small organic molecules in the plant extracts that are responsible for this bioactivity. The successful intern on this project will be responsible for the isolation, purification and structure elucidation of the biologically active molecules from the plant extracts provided by the Jadavpur group. The intern will be responsible for conducting bioassays of the contents of each fractionation step as well as the purified small molecules. The intern will collect and interpret the spectroscopic data (proton and carbon nuclear magnetic resonance) that will allow of the identification of the chemical structure of the small organic molecules. The intern will conduct extensive biological activity experiments on the molecules purified from the plant extract. The intern will also work with the Jadavpur group to correlate the biological activity of the pure molecules with what is observed in the plant extract.  Potential synergistic effects of the molecules will be investigated.  This project will lead to the discovery of novel molecules that have already a demonstrated ethnopharmacological applications. This project will serve as the foundation for a Ph.D. project that generates a series of high impact publications in the discovery of novel molecules. 
Delineating the role of a potential  biomarker for breast cancer, the prolactin-inducible-protein (PIP), during tumor progression (1)The prolactin inducible protein (PIP) is a protein abundantly secreted by some human breast cancer cell lines. Moreover, it has been shown that as many as 93% of human breast cancers express varying levels of PIP.  PIP gene expression appears to be "switched on" in breast cancer, as it is barely detectable in normal breast. In healthy people, PIP is also expressed in the oral cavity, skin and eyes; sites considered being immunologically important ports of entry for foreign organisms. Additionally, we have demonstrated that PIP binds to human and mouse oral bacteria, thus preventing further spread beyond their point of entry.   To address the function of PIP we generated a PIP knock-out (KO) mouse model. We showed that saliva from the PIP KO mice was less effective in binding bacteria as well as warding off infection, and overall, exhibited defective immune responses, particularly impaired Th1 function.  In breast cancer, PIP expression diminishes as the cancer becomes more aggressive and recently it had been shown that its expression was associated with subtypes that have a more favorable prognosis Altogether these observations led us to hypothesize that PIP is an immunoregulatory molecule that provides immunoprotection during breast cancer initiation. Our current objective is to delineate the mechanism(s) by which PIP regulates the immune system. We will address how PIP regulates immune molecules and cytokines and the intracellular signaling pathways leading to proliferation and differentiation of naïve T cells. As well we will address its impact on as key molecules including MAPK, IFN gamma and nitric oxide. This study will yield critical insight that will facilitate therapeutic strategies regarding the management of this disease. Also these studies may provide  insight into whether PIP can be an effective predictor of therapeutic strategy. 
Numerical simulations of magnetism in nanostripes:  The case of NiFe and NiFe/NiO nanostripes made using nanoscale templating_Clone (1)In order to fulfill the continuous growing demand for larger storage capacities, smaller devices, and faster data transfer rates at reduced energy consumption, the technologies are heading toward real nanoscale devices. In the past, this has always been achieved by improving patterning technology. However, now we are at the crossroads where fundamentally new physical effects arise due to quantization and interaction phenomena.  With nanopatterning, materials with completely new properties are at the horizon.  Our research is exploring this horizon using novel nanopatterned thin film systems and studying their magnetism to identy new medias and technologies.Recently, SQUID magnetometry experiments revealed that the existence of the nanostripes and their orientation with respect to the applied field was found to have a profound effect on the magnetic properties. Depending on the orientation of the nanostripes with respect to the applied field, differences in the superparamagnetic blocking temperature, coercivity, and exchange-bias field were observed mainly because of the difference in the demagnetization fields.The research project will involve micromagnetic (numerical) simulations of the nanostripes (e.g. simulations of 20 nm high and 15 nm wide and 1000 nm long NiFe (Permalloy) stripes, and NiFe/NiO stripes) using the Object Oriented MicroMagnetic Framework (OOMMF) code and programs.  Simulations will be used to reveal the physical mechanisms responsible for many of the features identified by the magnetism experiments.  Follow-up experiments that the simulations may reveal to further understanding of the magnetism in these constrained geometries will be performed in-house with the candidate.  This work will identify the missing physics necessary to understand the magnetism in these highly unique samples (e.g. smallest nanostripe or nanostripe thin-film systems created to-date using a deep UV lithography technique at a synchrotron light source) and are sure to result in high-impact publications.
Nanomagnetism in the world's smallest magnetic antidots:  Numerical simulations of magnetic domains_Clone (1)In order to fulfill the continuous growing demand for larger storage capacities, smaller devices, and faster data transfer rates at reduced energy consumption, the technologies are heading toward real nanoscale devices. In the past, this has always been achieved by improving patterning technology. However, now we are at the crossroads where fundamentally new physical effects arise due to quantization and interaction phenomena.  With nanopatterning, materials with completely new properties are at the horizon.  Our research is exploring this horizon using novel nanopatterned thin film systems and studying their magnetism to identy new medias and technologies.Recently, SQUID magnetometry experiments revealed that the existence of the NiFe (permalloy) antidots and their orientation with respect to the applied field was found to have a profound effect on the magnetic properties. Depending on the orientation of the nanoscale (10 x 10 x 15 nm) antidots with respect to the applied field, differences in the coercivity, and exchange-bias field were observed – it is believed currently that this may be due to difference in the demagnetization fields.  However this interpretation requires numerical simulation work.The research project will involve micromagnetic (numerical) simulations of the nano-antidots using the Object Oriented MicroMagnetic Framework (OOMMF) code and programs.  Simulations will be used to reveal the physical mechanisms responsible for many of the features identified by the magnetism experiments.  Follow-up experiments that the simulations may reveal to further understanding of the magnetism in these constrained geometries will be performed in-house with the candidate.  This work will identify the missing physics necessary to understand the magnetism in these highly unique samples (e.g. smallest nano-antidot thin-film systems created to-date using a deep UV lithography technique at a synchrotron light source) and are sure to result in high-impact publications.
Magnetic Hyperthermia with Nanoparticles to Kill Cancers Magnetic hyperthermia is based on heat dissipation by a magnetic material when exposed to an alternating field – first proposed in the late 1950s using fine magnetic particles as heat sources to elevate the temperature and destroy metastatic tumours.    Magnetic nanoparticles provide a unique combination of small size and responsiveness to magnetic fields, and can generate heat through loss-power mechanisms that continue to challenge a complete physical description.  In addition, there are three highly entangled basic challenges that must be overcome to enable the technology of magnetic nanoparticle hyperthermia in medicinal products:  i)  understanding and controlling the biomolecule/nanoparticle interaction (biomolecular corona) in vivo, ii) avoiding intracellular degradation, and iii) in vivo highly specific targeting.  You will help do research that adds to our recent work that identifies for the first time the internal magnetic structure of nanoparticles used in hyperthermia, and the critical role this nanomagnetism plays.   You will also use fundamental insights into the chemistry and physics of magnetic nanoparticles to optimize hyperthermia, and help us develop target nanoparticles to overcome biological challenges, enabling magnetic nanoparticle hyperthermia to deliver the finishing blow to tumours and biofilms.
Role of Tumour suppressor IGFBP7 in normal mammary gland development and breast carcinogenesisThe project would be to examine the role of a tumour suppressor gene, IGFBP7 in regulating the breast stem cell functions in the knockout and wildtype mouse models that we have developed. As well, the role of activating IGFBP7 in breast cancer stem cells will be examined and their ability to form tumours will be examined. Through this project, students can expect to acquire knowledge and skills in the following exciting and developing areas of research: Stem cell biology, cancer stem cell biology, cell biology, stem cell assays, cell engineering, recombinant DNA technology.
Numerical analyses of phase change materials Building codes requirements for thermal performance of building envelopes are becoming more stringent, especially for buildings exposed to extreme weather conditions like in the Prairies where temperatures fluctuate from 40 Co in the summer to -40 Co in the winter. While the most common compliance approach is to increase insulation thickness, in many cases this may not be practical or even possible due to space constraints and greater use of lightweight, thin façade systems (e.g. curtain walls). The solution may be found in Phase Change Materials (PCM) which can improving the buildings’ thermal storage capabilities with minimal changes to buildings’ existing designs.This research is focused on the modeling of PCM in buildings by using whole building energy simulation software EnergyPlus coupled with optimization tool GenOpt. PCM can absorb part of a building’s heat load during the daytime as it melts and then release this heat during the cooler night-time temperatures by returning to its solid phase. However, successful and cost-effective application of PCM in buildings depends on many factors including: working temperature range, material thickness, location within the space, and location within the building component. Furthermore, different building type and use will require different types of PCMs and detailed knowledge and understanding about thermo-physical properties of these innovative materials is indispensable. Detailed numerical thermal performance and optimization analysis of different PCMs with functional temperature ranges will be conducted to determine optimal application of PCM in buildings exposed to Canadian climate. The intern(s) will obtain extensive knowledge about latent heat storage technologies, building systems, energy modeling and optimization analysis. 
Life cycle analysis for energy heating source at the University of WinnipegIn Manitoba, the replacement of hydroelectricity or natural gas space heating systems with biomass systems is promoted through cost recovery programs by Manitoba Hydro. To increase the use of renewable energy systems and reduce provincial GHG emissions, the Manitoba government has adopted the Manitoba Clean Energy Strategy (Government of Manitoba, 2012). Biomass heating systems are also promoted through Manitoba Hydro’s Bioenergy Optimization Program (Manitoba Hydro, 2017). Manitoba Hydro’s Preferred Development Plan documents the corporation’s goal of increasing hydroelectricity available for export by approximately 50% (The Public Utilities Board, 2016).  Projects that meet the program’s eligibility criteria may receive upwards of 50 % recovery of the eligible project costs, a maximum incentive of $1,000,000 for hydroelectric load reductions, or $250,000 for natural gas load reductions. The University of Winnipeg (UW) can participate in the Bioenergy Optimization Program by incorporating a biomass boiler that will offset the facility’s hydroelectric or natural gas demands. A life cycle environmental impact analysis of the four space heating systems in Manitoba has been completed but there is a need for an inclusive life cycle analysis on environment, economics and social impacts. The environmental impacts (harvesting, processing, transporting and in-fuel use) are well understood, however, the social implications (employees, communities, consumers, value chain actors, NGOs, future generations) also play a key role in determining the fuel source used by the University. In addition to informing the University on a biomass system that will be used as a demonstration site, this life cycle assessment research is also highly relevant to the lumber industry as the use of biomass (residual fibre) may offset some of the economic downturn experienced in the province.



Population and density scale contribution to food desert distributionsConsistent methods and multi-scale research is needed to advance the field of retail food environments research in Canada (Minaker et al., 2016). The key question of this research: At what scale do food swamps exist in Canadian cities? Food swamps are the marginalized neighbourhoods whose food environment is dominated by fast-food outlets and/or convenience stores; food swamps have been identified as more appropriate to describe Canadian urban areas (Fielding and Simon, 2011; Minaker, 2016). Scale is defined by population and/or density within census units of Canadian cities from 200,000 to 5 million residents in the Urban Areas (UA). Methods to accomplish this goal are to use ArcGIS model builder and/or python to (a) extract UA cartographic boundaries for 18 cities, (b) extract seven census variables to generate the Socioeconomic Deprivation Index (SDI), (c) determine global and local clustering; and (d) calculate distance from census unit centroid to closest restaurant. Food swamps are defined as (i) high restaurant clustering, (ii) high SDI, and (iii) high restaurant access. Using Global Weighted Regression, determine if population size or population densities within these cities predict food swamps distributions? Is there a population size or density scale where food swamps are more or less important? This work will focus policy decision making by location, breadth and funding. The hypothesis is that food desserts and food mirages can coincide with food swamps and thus policy on grocery store access, pricing and type of food at convenience stores, and taxing of unhealthy alternatives all need to be addressed by Winnipeg Food Council.
Modeling of Chronic Diseases with a Focus in Obesity and OverweightOur research is interdisciplinary focused on social, environmental, biological, and behavioural factors to create computer models and simulations that help us to get better insights in the prevention, management and operation of chronic diseases from a holistic interdisciplinary perspective. We apply systems and complexity sciences to build our models and simulations. We are requesting 1 student (with background in sciences/engineering, social sciences or health sciences) that help us carrying out the research activities from an interdisciplinary approach. Depending on the student background and interests, he/she will be allocated to the area the best fit in the interdisciplinary research.  For instance, the social sciences student will focus on social and behavioural factors of the chronic disease, the health sciences student on the biological and environmental factors, and the science/engineering student in the computer modeling of the factors.  Currently we are working on modeling and simulation for cardiovascular diseases and tuberculosis for developing countries. The proposed work will expand our research to include the prevention, management and operation of obesity and overweight as chronic diseases. Obesity and overweight are important health problems. In 2014 according to the World Health Organization, there are 1.9 billion adults overweight worldwide.  Overweight kills more people than underweight and is preventable. Also importantly, obesity & overweight are major risk factors for many non-communicable diseases like cardiovascular diseases (2012 worldwide death leading cause), diabetes, musculoskeletal disorders and some cancers among others. Therefore it is critical to have information tools that help us understand the mechanisms of these terrible diseases from an interdisciplinary holistic perspective, which can provide insights for better public policies and people awareness worldwide.
Brain Analysis Open Source Platform Our research is interdisciplinary to create computer models and simulations that help us to get better insights in the prevention, management and operation of health systems from a holistic interdisciplinary perspective. We apply systems and complexity sciences to build our models and simulations. We are requesting 1 student (with background in sciences/engineering/computer science/health sciences) that help us carrying out research activities to develop a brain analysis platform, which integrates a variety of open source tools into a common integrative layer for brain systems analysis. Currently there are a variety of open source tools and datasets available from different research centres. A project goal is to identify, integrate and classify these sources so that comparative studies can be carried out among these tools and datasets.Some examples of open source projects include The Virtual Brain project [1], which is a package supporting analysis, visualization and modeling of neural dynamics. Other projects have focused on specific components of brain data and analysis. For instance, MNE is a software package [2] that provides comprehensive analysis tools. Another example is the Brain Connectivity Toolbox that provides a toolbox for complex-network analysis of structural and functional brain-connectivity data sets [3]. These are just three examples of a variety of brain-related projects that offer tools and datasets for research. The first part of this project is to identify and bring all these open source projects together under a common umbrella, with a proper classification and integration for comparative research studies.The second part of the project is to develop a software-based integrative module for all the brain-based open source projects identified in the first part of the project. The open source together with the integrative module will provide the brain analysis platform, which assists in the understanding of complex systems occurring in the brain.
Electric Dipole Moment of the Neutron (1) The neutron electric dipole moment experiment is essentially a very precise nuclear magnetic resonance experiment.  It requires several technologies to be developed in order to be successful.  Our group contributes to all aspect of the project, with special focus on:  development of smooth and highly reflective ultracold neutron guides, stabilization of magnetic fields using active and passive magnetic shielding, generation of homogeneous and stable magnetic fields with innovative coil designs, development of ultrastable current supplies, and development of new magnetic sensor technology based on lasers.  The student's research project would be based on one or more of these focus areas.
Bioactive Compounds Isolated from the Fermentations of Endophytic Fungi_Clone (1)We have isolated a number of fungal endophytes which either kill or inhibit the growth of Gram positive and Gram negative bacteria and demonstrated that these fungi secrete small chemical molecules that perform the actual killing or inhibiting. We will grow up (ferment) large quantities of these endophytic fungi to produce the chemical compounds responsible for antibiotic acitivity. When we have produced large enough quantities we will purify the individual compounds by preparative HPLC, determine which compounds or combinations of compounds are biologically active, and determine the chemical structure of these compounds. Once we know which compounds are responsible for insecticidal activity we will devise fermentation conditions and media to optimize production of these compounds. The crude extract from each fermentation will be applied to a prep scale C18 column and eluted with a gradient of acetonitrile or methanol in water. Each fraction will be tested for antibiotic activity. Those fractions which contain antibiotic activity will be further purified by additional chromatography or by thin-layer chromatography. Chemical structure of pure antibiotic will be determined with the aid of detailed spectral methods including high resolution mass spectrometry, ultraviolet and infrared spectrophotometry, nuclear magnetic resonance  (NMR) spectroscopic techniques (such as 1H-NMR, 13C-NMR, DEPT, 1DNOE, COSY, NOESY, ROESY, HOHAHA, HSQC, HMBC, HSQC-TOCSY) and x-ray crystallographic techniques. For NMR spectroscopic experiment, we will be using our in-house 400 MHz Bruker BioSpin NMR spectrometer . In addition we have further endophyte isolates which possess antibiotic activities which we would like to pursue further with this MITAC intern using the above procedures and equipment.
Dealing With the Nazi Past in Australia: German Immigrants in South Australia Since 1945 (1)After the Second World War, tens of thousands of Germans immigrated to Australia, including Adelaide and other parts of South Australia. In  2007, I conducted oral history interviews with 14 German immigrants in South Australia. While recounting their life histories, the interviews focused on their experiences as Germans in an environment that was critical of Germans because of the recent history of Holocaust and world war. All interviews have been transcribed. This project seeks to write a history of these German immigrants' experiences vis-a-vis memories of war and Shoah and in encounters with Australian veterans and Jewish Australians. 
Little Britain: History of a German Settlement in Manitoba (1) In 1927, a group of 100 German men and women arrived in rural Manitoba to build a non-religious working community. The goal of the project is to write a history of this group settlement. Most of the research has been conducted, but additional research is  required. 
German-Canadian Studies Bibliography (1) In 2005, the Chair in German-Canadian Studies created a complete bibliography of all research literature in the field of German-Canadian Studies. This new project seeks to update this bibliography. 
Remembering War: Salvadoran Refugees in Winnipeg (1) Between 2011 and 2014, a Salvadoran journalist in Winnipeg conducted 20 Spanish-language  oral history interviews with Salvadorans who had come to Canada as refugees during the 1980s and 1990s. Working with the original audio recordings, we are transcribing them into Spanish and translating the transcripts into English. We ask a number of historical, methodological, and theoretical questions about the refugees' stories. We are particularly interested in finding out how they narrate their experiences of state violence, displacement, multiple migration journeys, and the process of building new homes and communities in their host societies, including Winnipeg as their final destination. We are also interested in understanding the performative aspects of the interviews, the relationship between interviewer and interviewee, and the role of individual and collective memory. 
Role of insulin-like peptide 5 in immune system regulation (1) Functional studies suggest that INSL5 is a neuroendocrine hormone that plays roles in appetite regulation and glucose metabolism. It has also been shown to be an early marker for rectal neuroendocrine tumours. However, functional studies have overlooked the role of INSL5 and its cognate receptor, relaxin family peptide receptor 4 (RXFP4) in the immune system, specifically the thymus, despite strong evidence that it is expressed there.  INSL5 is expressed in mouse and human (to a lesser extent) thymus, and bioinformatic evidence indicate that the peptide may be involved in thymus and/or T-cell development. Broadly speaking, intereactions between immature T cells (thymocytes) and thymic epithelial cells (mTEC, pTEC or cTECs)  regulate T cell development. Research has shown that TECs are crucial for guiding and trafficking developing thymocytes by secreting chemokines to direct thymocyte devlopment. These thymocytes travel from the bone marrow to the thymus and undergo a rigorous process of selection and development prior to becoming mature T-cells that enter the immune system. We hypothesize that RXFP4 is epxressed in developing thymocytes and responds to INSL5 secrtion from p, m or cTECs, specifically that the INSL5 is involved in the selection of CD4+ T-cells.We propose to test the effect of INSL5 on immune cell populations in a mouse model using knockout mice and flow cytometry. Mice doubly homozygote for INSL5 knockout (INSL5-/INSL5-) will be analyzed in comparison to wild type (control) mice. Thymus, spleen, blood and bone marrow will be taken from wild type and knock out mice to screen for markers of cell developemtn (antibodies to membrane proteins) of different cell lineages to count the number of cells belonging to distinct cell lineages using flow cytometry. 
Comparative evolutionary analyses of Insulin superfamily genes (1)We developed a method to unravel the duplication history of genes using ancestral genome reconstruction that in combination with small scale synteny and phylogenetic analyses is a powerful tool for shedding light on the origin of gene families in vertebrates. Many gene families diversified during the two rounds (2R) of whole genome duplication that took place at the beginning of verterate evolution. Using pre-vertebrate genomes we use bioinformatic approaches to assess the number of members in a gene family present in the pre-vertebrate (Amphioxus, Ciona) genome and then trace the duplication history of these genes through extant vertebrates. This information is combined with detailed gene neighbourhood (synteny) and gene changes (mutations) information to understand the origin and diversification processes influencing vertebrate gene families. We have developed a model of the evolutionary history of the insulin superfamily and their receptors in vertebrates. In this project, we would like to test our model of the evolutionary history of insulin,/insulin like growth factor (IGF) and their receptor tyrosine kinases (RTK) by using publically available transcriptomic data (from NCBI SRA datasets) to look for evidence of gene expression in diverse vertebrate lineages. This data will be used to confirm gene structure and to examine which mutations in regulatory regions are associated with changes in gene expression, with the ultimate goal of providing a functional genomics perspetive to insulin superfamily gene evolution.Additionally, mutations in the insulin gene, including mutations in the regulatory region, are implicated in the aetiology of type 1 diabetes. A second goal of this project is to understand the mutational/selective processes associated with variation in the insulin gene in tetrapods to assess if comparative evolutionary approaches can provide insights into the mechanisms by which insulin escapes self-tolerance in individuals with Type 1 diabetes. 
Transnational Storytelling:  Fairy-Tale Hybridity, Wonder, and Cultural Democracy“Transnational Storytelling:  Fairy-Tale Hybridity, Wonder, and Cultural Democracy” links international academic and community participants to build and develop knowledge, understanding, and research excellence in addressing fairy tales as both social texts (historically/culturally specific) and ethnocultural archetypes (crossing locations/times). Fairy tales’ hybrid forms (as written texts, oral performances, artworks, films, television shows, and games, among others) often work across sociocultural borders to foster cultural democracy--transforming behaviour to recognise and respect diverse social paradigms--through their structures that map possible worlds, and via the sense of wonder itself as possibility. We consider transnational, intertextual, intermedial fairy tales and wonder past, present, and future, as well as the transnational politics of wonder, morality, and justice.We encourage critical thinking about fairy tales as crucial cultural texts to help our (inter)disciplines become more attuned to issues of sex, gender, ability, race and colonialism in fairy tales, as well as their critical implications for envisioning a more just world and cultural democracy. Fairy tales question truth but never offer simple, pat answers. Deeper understandings of stories in general go against current cultural presumptions that ideas can be reduced to simple binaries like good and evil, as for example in political discourse on terrorism, drugs or the environment. Phase 1 of our work considers transnational, intertextual, intermedial fairy tales and wonder past, present and future in part laying the foundation for Phase 2, of the project, on the transnational politics of wonder, morality, and justice. The research facilitates our locating and exploring links between these aspects, combining theoretical approaches and methods to better understand fairy tales’ real-world, international work in significant new ways.
Discipline and Nourish: Public Order and Public Dining in Soviet UkraineThis research explores the sphere of public dining in post-World War II Soviet Ukraine. It looks at Soviet restaurants in four large cities of Soviet Ukraine, representing its main regions: Lviv, Kyiv, Kharkiv and Odesa. It analyses open establishments of public dining in the Soviet Ukraine as intersections between state economy, public consumption and public policing. The main research hypothesis is that in the absence of formal public sphere of free discussion, of independent voluntary associations, state owned open public institutions functioned as a substitute everyday public space, where ideologically constructed notions of being Soviet were renegotiated through everyday interactions. Analyzing those interactions we can grasp Sovietness as functioning and performed from below, in the sphere of everyday life. This everyday Sovietness did not coincide with the official, ideologically driven and projected by Soviet political system, but was crucial to actual lived experience of Soviet people. That lived experience was shaped not only by the ideological pronouncements, but also by the realities of Soviet economic system, Soviet state’s attempt to discipline and police its citizens, and by the strategies and tactics of Soviet people deployed to navigate everyday life in the Soviet Union. These strategies and tactics in their interaction with the official agencies and institutions are crucial to understanding Soviet experience and Soviet identity from below, as formed on the ground, in the material reality of Soviet life. The project purports to analyze and conceptualize everyday Sovietness, the project not limited to the goals and logic of official institutions but redefined through discourses and performances of ordinary Soviet people in relatively open public spaces. The project shall also measure regional differences across the Soviet Ukrainian republic and establish whether a common Soviet Ukrainian identity existed within the larger Soviet space. 
General Purpose Computing with GPUs for Accelerating Flood Forecasting SoftwareThe focus of this project is on accelerating scientific computing simulations using GPUs. Computer gamers, with their constant desire for more realistic animation, inadvertently drove the development of high-end GPUs that ultimately evolved into massively parallel processors for general computation. Central processing units (CPU)s typically consist of a few cores that are optimized for serial processing, while GPUs consist of thousands of smaller, more specialized cores designed to process data concurrently. Video card manufactures such as NVIDIA identified the need for consumers (especially in the scientific community) to have access to parallel processors, and consequently developed a fully programmable GPU architecture, as well as providing seamless and powerful development environments with familiar languages like C, C++, Fortran, and Python. The traditional programming model of writing code to be executed exclusively on a CPU has now given way to heterogeneous computing, where inherently serial portions of a problem run on the CPU and large data intensive, parallel portions are offloaded to the GPU, resulting in significant increases in performance.Keeping this in mind, the intern will focus on a software application called WATFLOOD/WATROUTE. WATFLOOD is an integrated set of computer programs to forecast flood flows and simulate watersheds. Similarly, WATROUTE is a gridded routing model that translates gridded runoff data into streamflow within a given watershed. These processes contain many operations that are inherently parallel, yet the program runs only the CPU. Thus, the focus of this project is to find ways of reducing the application runtime using GPUs. The outcome of this work is of tremendous benefit as it will reduce overall runtime of this widely used application. It will also allow for increased simulation resolution within in the same time frame asthe CPU  implementation, which will provide increased simulation exploration or better streamflow models (or both).
Deep Learning for Precision Agriculture 2012 marked a pivotal milestone in the field of neural networks. The intersection of general purpose computing using GPUs, labelled big datasets, and very large neural networks (called deep neural networks) enabled a break-through in machine learning that has led to impressive results in many fields and applications (such as self-driving vehicles and real-time language translation). At the same time sensor technology costs have steadily decreased while reliability and storage capability have increased. These developments have laid the foundation for precision agriculture. Specifically, precision agriculture lies at the intersection of artificial intelligence and machine learning, advanced low-cost sensors and robotics, and the culmination of 100s of years of modern agricultural practices. The aim is simple: Apply macro agricultural techniques at the individual plant level to reduce costs, prevent and alleviate harmful environmental side effects, and to increase yield.This project is a comparative study of existing deep learning networks on a proprietary industrial precision agricultural dataset. The goal is to compare and contrast deep networks released since 2012 to determine which network achieves the lowest classification error. Investigation will also include analysis into the best choice of network hyperparameters for this dataset. Examples of networks under consideration are AlexNext, Overfeat, VGG, Network-in-network, GoogleNet, Inception, ResNet, SqueezeNet, and ENet. The aim will be to implement these networks using Google's TensorFlow open-source software library for machine intelligence, and network training will occur using NVIDIA's GPUs.  Students will be required to sign a non-disclosure agreement in order to work with the proposed dataset. 
Myelin Water Fraction Measurements (1) MRI data from human tissue samples will be analyzed to find a correlation between MRI metrics and anatomical changes. Myelin water fraction measurements diffusion tensor metrics, relaxation parameters, and magnetization transfer metrics will be calculated from MRI data and maps of these parameters will be made and compared with histological images. Statistical analysis will be performed to correlate image data and histological data.Pulse sequences will be optimized for efficient data collection. Analysis code exists in Matlab to create the MRI maps. Analysis code will be edited as necessary for new pulse sequence designs. Communication to the team will be necessary to show the progress of the data analysis. The team consists of physicists, chemists, pathologists, and neuroscientists. Presentations at local conferences and workshops is preferred if the student produces exciting results.
Neural Algorithm for Musical Styles Gatys et al. [1] developed an algorithm in 2015 that creates artistic images from photographs based on the style of famous artists (such as Van Gogh and Picasso). Their main contribution is that content and style in convolutional neural networks are separable. They demonstrate that it is possible to manipulate both representations independently to produce new images, and they do this by matching content representation of photographs with style representations of well-known artists. The results are amazing, namely paintings that look like the underlying photograph, but in the style of famous artists.  The aim of this project is to create a similar algorithm, but for music. In other words, develop a deep neural network that can change the style of one song into that of another, in a manner similar to the process of remixing popular songs. This work will consist of determining if a similar observation can be made with networks used in music processing to separate the song's instrumentals and vocals. Then, investigation will occur to determine if it is possible to morph the instrumentals into another style of music and match the vocals to the new instrumentals.  This project will be part of a larger collaboration into this problem that is set to begin in September 2017. Students will be required to sign a non-disclosure agreement for this project as the work is in collaboration with an industry partner. [1] L. A. Gatys, et al., "A Neural Algorithm of Artistic Style," CoRR, vol. abs/1508.06576, 2015.
Classifying Land-Use & Land-Cover of Satellite Images using Deep Learning Convolutional Neural NetworksThis work is an extension of an existing collaboration that aimed to train a deep learning convolutional neural network to classify satellite images in terms of land-use and/or land-cover. Initial results are promising and the proposed project is to improve the accuracy of the existing solution and to extend the work to other jurisdictions.  In 2012, Alex Krizhevsky, Ilya Sutskever, and Geoffrey Hinton won the ImageNet Large Scale Visual Recognition Challenge (ILSVRC) - by a significant margin - using a deep learning convolutional neural network. Briefly, a neural network is a mathematical abstraction based (very) loosely on the behaviour of neurons in the brain. A neural network is composed of layers of neurons, and the term deep learning characterizes a neural network with many more layers and many more parameters than a traditional neural network. Since 2012, deep learning convolutional neural networks have been successfully applied in many interesting applications to produce amazing results. Of particular interest to this project is the work by Jonathan Long, Evan Shelhamer, and Trevor Darrell in using fully convolutional neural networks for performing semantic segmentation of images. Here the goal is to apply this approach to satellite images. Specifically, each pixel in a satellite corresponds to a square area of land, and, depending on the equipment used to capture the image, can contain infrared channels in addition to the typical RGB channels found in most digital images. Current work included implementing the architecture proposed by Long, et al. where the approach had to be modified for use with images containing more than three channels. The approach was implemented using Google's TensorFlow framework. GANs and RNNs will be the focus of this project in order to improve the results. The proposed project has many applications, including generating land use maps and flood forecasting. 
Refugee Student Integration: A Focus on Settlement, Education and Mental Health (1)This research program investigates the educational and psychosocial needs of refugee children and youth who have recently settled in Manitoba. Through the use of individual interviews and focus groups, the research team will endeavour to learn about the unique needs and experiences of newcomer youth, particularly from sub-Saharan Africa and Syria. A youth advisory council will be developed as a means to gather ongoing data from students as they transition to life in Canada and as they interact with fellow Canadians. Students from refugee and non-refugee backgrounds will be invited to attend the group and contribute to the development of recommendations for policy and practice to assist with developing best practices for supprting integration. Two regional focus group consultations will be held in Manitoba where individuals from community agencies, settlement services, school divisions and government will be invited to share regional concerns and suggestions. Service providers, community agencies and schools have articulated an urgent need to acquire more knowledge on the unique pre-migraiton experiences of refugees and to better understand how to provie support to ensure successful integration. This research progam offers a collaborative model for reciprocal learning, active engagement of stakeholders and the potential to have direct impact on the fields of Education and Settlement. Findings will help to support the mental health of children, youth and adults who are struggling with issues related to trauma, loss, and the effects of war. 
Bridging Two Worlds:  Culturally Responsive Career Development Programs and Services for Newcomer and Refugee Youth (1)The purposes of this research are: (1) conduct a needs assessment of the current career development and counselling programs for newcomer/refugee youth in middle and secondary schools in Manitoba; (2) examine best practices for early intervention to foster informed career decision-making for newcomer/refugee youth, and; (3) develop recommendations and professional development activities/lessons to prepare counsellors to assist with career decision making for youth from newcomer/refugee backgrounds. The overarching goal is to provide counsellors with knowledge and practical resources to help provide career counselling to middle and secondary level newcomer and refugee youth in Manitoba. The research project will include individual interviews and focus groups with youth and adults in the community and in schools in Manitoba. Community consultations will be conducted for the purpose of engaging with relevant stakeholders to better inform policy and practice. The intent is to develop lessons and curriculum to be utilized in schools and with career development practitioners in the field. A pilot study will be conducted and pre- and post- test questionnaires will be provided to participants as a means to gather data on the effectiveness of the lessons.  
Trauma Sensitive Contexts to Support War-Affected Children  (1)The purposes of this research are: (1) conduct a needs assessment of the current psychosocial and counselling needs for newcomer/refugee youth in middle and secondary schools in Manitoba; (2) examine best practices for supporting newcomer/refugee youth in Canadian schools, and; (3) develop recommendations and professional development activities/lessons to prepare counsellors to assist youth from newcomer/refugee backgrounds. The overarching goal is to provide counsellors with knowledge and practical resources to help provide trauma informed practices and trauma sensitive environments. While not providing therapeutic services, the goal is to provide basic support for children and youth who are transitioning to life in Canada adn to give teachers and counsellors the knowledge they need to support newcomers.  The research project will include individual interviews and focus groups with youth and adults in the community and in schools in Manitoba. Community consultations will be conducted for the purpose of engaging with relevant stakeholders to better inform policy and practice. The intent is to develop lessons and curriculum to be utilized in schools and with teachers and counsellors in the field. A pilot study will be conducted and pre- and post- test questionnaires will be provided to participants as a means to gather data on the effectiveness of training activities.  
Storytelling, Healing and Resilience: Supporting Refugees in Canada (1)This research program investigates the educational and psychosocial issues of refugee children and youth who have recently settled in Manitoba. Through the use of individual interviews and focus groups, the research team will endeavour to learn about the unique needs and experiences of newcomer youth particularly from sub-Saharan Africa and Syria. A youth advisory council will be developed as a means to gather ongoing data from students as they transition to life in Canada and as they interact with fellow Canadians. Students from refugee and non-refugee backgrounds will be invited to attend the group and contribute to the development of recommendations for policy and practice to assist with developing best practices for supprting integration. Two regional focus group consultations will be held in Manitoba where individuals from community agencies, settlement services, school divisions and government will be invited to share regional concerns and suggestions for policy and practice. Service providers, community agencies and schools have articulated an urgent need to acquire more knowledge on the unique pre-migraiton experiences of refugees and to better understand how to provie support to ensure successful integration. This research progam offers a collaborative model for reciprocal learning, active engagement of stakeholders and the potential to have direct impact on education and settlement. 
Design of magnetic field systems for the neutron electric dipole moment experiment at TRIUMF (1)Ultracold neutrons (UCN) are slow moving neutrons that can be stored in material, magnetic, and/or gravitational bottles. Once they've been confined using such methods, their properties can be studied very carefully to search for deviations from expectations based on the standard model of particle physics.  A new source of UCN will soon be available at TRIUMF – Canada's national laboratory for particle and nuclear physics and accelerator-based science.  This new facility is projected to provide the highest density of UCN ever produced in the world, and will be used to push some very interesting physics experiments to unprecedented levels of precision.Initially we are focused on a measurement of the neutron electric dipole moment (nEDM), which among other things could help explain the predominance of matter over antimatter (baryon asymmetry) in the universe today. To make a precision measurement of the nEDM requires  a very stable and very homogeneous magnetic field.  Significant R&D effort goes toward designing the electromagnetic coils needed to generate this field.   Owing to the very large parameter space involved in coil design, we plan to employ graphics processing units (GPUs) to greatly accelerate magnetic field calculations and search for optimal designs.  Writing and/or modifying a GPU-enabled Biot-Savart solver will be an important component of this project.
GPU-enabled Monte Carlo simulations of TRASE MRI (1) Transmit Array Spatial Encoding (TRASE) is a new method of performing magnetic resonance imaging (MRI) that relies on the use of radio-frequency (RF) fields, rather than static gradient fields, to achieve spatial encoding.  By eliminating the hardware associated with conventional gradient field generation, the new TRASE method could result in quieter, cheaper MRI scanners, and open up new opportunities for the use of magnetic resonance techniques in science and industry.Because TRASE is very new compared to conventional MRI (which is ~40 years old) and because very few groups have started to work on TRASE, there remains much to be learned about all its advantages and potential limitations.  Optimization of TRASE sequences is largely unexplored, too.  In addition to theoretical and experimental exploration of these questions, numerical simulations also provide valuable insight.  This project will focus on Monte Carlo simulations of TRASE sequences and imaging experiments.   The Monte Carlo approach incorporates the important effects of diffusion by tracking the accumulated phase of individual spins undergoing a random-walk.  The more spins in the simulation, the more accurate the results will be.  By harnessing the power of parallel computing through a graphics processing unit (GPU), a very large number of spins can be tracked, and hence a highly accurate result can achieved in a short amount of time.  This in turn allows one to run a wider range of simulations and explore greater detail about TRASE behaviour.
Microbial Transformation of Biomedical Agents Microorganisms such as bacteria and fungi are capable to perform region- and stereo-selective reactions on organic compounds. The different possible microbial reactions include oxidation, reduction, and degradative reactions. Many of these reactions allow or the production of new compounds that would be extremely difficult to synthesize chemically. For instance hydroxylation at inactivated methylene of steroids is a very common microbial reaction. The results obtained from microbial transformation are quite often similar to those obtained from mammal biotransformation. The parallel relationship between mammals and microbial transformations is due to the fact that many fungi, such as the filamentous fungus Cunninghamella, utilize the enzyme cytochrome  P-450 monoxygenase in the metabolism of xenobiotics.  This enzyme system is analogous to the enzyme system used by mammals, allowing microbial transformations to be used as successful in vitro models for mammalian drug metabolism.  . A lead of bioactive compounds can also be generated through microbial transformations of natural products. The metabolic products often have better bioactivity with minimal toxicity compared to the parent natural product
Forest-Community Innovation Network Canada's forest regions face unprecedented rates of economic transition, social pressure, and environmental change associated with ongoing development and a changing climate. Communities must be able to conserve ecosystems, be adaptive amid forces of economic restructuring, and address conflict to support local wellbeing. Our partnership will address the need for regional, subnational and national networking through the formalization of the Forest-Community Innovation Network. This will be a locally mandated nationalnetwork and will support transdisciplinary research, education, and action to advance forest-community sustainability. Our goal is to develop cutting-edge models and techniques to bolster community adaptability and resilience, cross-cultural collaboration, and innovation in Canada's forest communities and ecosystems. We will do this by conducting community-based research to 1) Share data, information, and stories to support co-production of knowledge about forest and community conditions in a manner that reflects diverse groups, values, knowledges, and cultural and research protocols; 2) Support education and training by bridging youth and Elders, communities, professionals, and researchers to improve capacity; 3) Co-develop and test improved models of collaborative governance for sustainable community and forest development, including better decision processes for integrated approaches toforestry and allied sectors.
Black Hole Formation in AdS Spacetime My research group is studying a number of questions about the stability of AdS toward the formation of black holes from both analytical and numerical viewpoints, and a Mitacs GRI student could be involved in either aspect depending on student interests.  A potential project involves the development of perturbative approaches to the gravitational time evolution of small-amplitude initial states.  This has had a number of analytic successes in the past but has so far only been applied in the simplest case of spherical symmetry.  The Mitacs intern would extend the small-amplitude theory beyond the simplest cases, developing new approaches to derive the perturbative equations of motion.  In parallel, the intern  will use the perturbative theory to carry out very long time evolutions of low-amplitude initial states.  These are too challenging for direct numerical study, but connecting perturbative and numerical approaches will allow access to new regions of parameter space.  As an alternative, a Mitacs intern could study the how results on black hole formation in AdS relates to the full AdS/CFT correspondence.  In particular, the full correspondence involves several extra dimensions, and the intern would determine how the gravitational collapse process varies over these dimensions.In mathematical terms, these projects involve numerical and approximate solutions to coupled, nonlinear differential equations.  Therefore, the results are of interest in pure mathematics as well as relativity and string theory.
Machine learning for precision agriculture The Canadian Prairies and the Province of Manitoba are major agricultural regions, with immense land areas used for crop production.  Innovative farming methods and equipment have always been developed in this part of the country, and the present confluence of sensor development, robotics, and machine learning offers a very exciting, if not revolutionary, approach to the way we grow and harvest our food.  It is no longer the realm of science fiction to consider, for example, the use of robotic systems (e.g. drones) equipped with small but high-resolution optical sensors to monitor crop development and health, as well as to distinguish and destroy insects and weeds that threaten the crops.  The critical missing step in this procedure is, of course, the rapid and accurate analysis of the very large amounts of complex image data.  This requires machine learning and parallel computing hardware, both of which have advanced rapidly in the last few years.It is this critical computational step that will be the main focus of this project.  We will work closely with local academic and industrial collaborators to develop optimized deep neural networks to identify crop plants versus weeds at all stages of their growth.  This will start with ‘regular’ images taken in the visible range with standard cameras, and will later expand to hyperspectral images that contain additional rich information outside the visible range.  The ultimate goal is a deep network solution capable of working in real-time, identifying and analyzing, plant-by-plant, the tens-of-thousands of square kilometers of crops in Manitoba.
Urban Slum Mapping Using Synthetic Aperture Radar and Optical Data Fusion TechniquesThis project asks the following question. Is there a measurable connection between satellite imagery and socio-economic characteristics? Simply stated, is it possible to detect areas of urban impoverishment from space? Related to this overall focus are three questions: (1) Can urban structural elements (ie. residential, industrial, etc.) be mapped using satellite imagery to allow for accurate identification and classification of these different areas?; (2) Do areas of impoverishment exhibit unique characteristics when compared against other the urban elements?, and; (3) Which satellite products and digital image analysis techniques are best at answering these questions? This project seeks to begin to answer these questions by: (1) Conducting a comprehensive literature to determine what has and is being done, (2) Based on the literature review develop an approach that permits the detection and classification of urban structural elements, and; (3) Implement the approach to determine the effectiveness of the identified approaches.
Evaluation of a cumulant functional for static and dynamic correlation (1)The form of our cumulant functional has been derived from first principles, and the computational algorithm has been incorporated into software maintained by our research group.  Preliminary research involving our cumulant functional will involve the calculation of molecular and chemical properties (eg. geometries, dipole moments, ionization energies, electron affinities, conformational barriers, and reaction energies and barriers) of common molecular test sets for new electronic structure methods.  Initial calculations will also involve novel test cases to demonstrate the efficiency and accuracy of our method in comparison to existing methods.Concurrent with the benchmarking of our method, work will also be concentrated on the improvement of the current natural orbital optimization algorithm, which is used to determine the electronic structure of molecular systems using our functional.  Cumulant functional theory is a relatively new approach to electronic structure theory and therefore the optimization procedures are not well matured.  Our goal is to tailor existing optimization procedures to our algorithm and adapt our code to parallelization on graphical processing units (GPUs) to maximize the efficiency of our method.
Mental Imagery and Self-Handicap Behaviour in Athletes In sport settings, where success is highly valued, athletes frequently engage in self-handicapping - a form of self-presentation (i.e., wanting other people to see you in a certain way). Self-handicapping gives an excuse for poor performance before competition (e.g., an athlete who says they have a sore leg prior to competition and then if not successful can say their poor performance is because of the sore leg). Self-handicapping can impair the performance of athletes. Motivational imagery is mental imagery that athletes use to imagine the emotions and anxiety associated with performing, feel in control and confident, and imagine reaching one’s goals (e.g., winning). Motivational imagery use may buffer the frequency of self-handicapping behavior. Athletes who use more motivational imagery are expected to do less self-handicapping. In this study, athletes will complete questionnaires about their imagery use, imagery ability, and self-handicapping behaviours to learn about the role of imagery in self-handicapping.
Imagery Use, Ability, and Meaning Across a Sport Season Athletes from higher competitive levels report frequent use of mental imagery. Imagery use and ability have a reciprocal relationship - athletes who use imagery most often are better at imagery, athletes who are better at imagery use imagery more often. Athletes attach various meanings to their images. A single image can have multiple interpretations by one athlete. The emotional interpretation of an image is individualized and can influence both performance and performance expectations. Some of my previous research (Gregg & Hall, 2017) suggests  the meaning of images changes with imagery ability and across time and contexts. The purpose of this study is to assess athlete imagery use, imagery ability, and image meaning at several time points in a sport season (i.e., beginning, mid-season, playoffs/championships, and off season). This will be accomplished via questionnaires given to adult athletes from both team and individual sports.   
Understanding Imagery Use and Meaning Across a Sport Season (1)Athletes from higher competitive levels report frequent use of mental imagery. Imagery use and ability have a reciprocal relationship - athletes who use imagery most often are better at imagery, athletes who are better at imagery use imagery more often. Athletes attach various meanings to their images. A single image can have multiple interpretations by one athlete. The emotional interpretation of an image is individualized and can influence both performance and performance expectations. Some of my previous research (Gregg & Hall, 2017) suggests  the meaning of images changes with imagery ability and across time and contexts. The purpose of this study is to assess athlete imagery use and image meaning at several time points in a sport season (i.e., beginning, mid-season, playoffs/championships, and off season). This will be accomplished via one-on-one guided interviews with adult athletes from both team and individual sports.   
Deep Learning Neural Networks Training Data Set Development Deep learning neural networks have advanced considerably over the last several years. The underlying issue facing DLNN is the availability of quality trained data. This research project seeks to develop two (2) fully labelled training data sets for the use in training DLNN for urban systems analysis. The first stage of the project will be to conduct a comprehensive review of literature to determine the best approaches to training data set development as well as the best categories to use for labelled. Once identified the second step of the project will be to begin the development of the training data sets. The first data set will be developed to represent urban structural types using optical remote sensing data (Sentinel-2 and Landsat 8) that is freely available and will be labelled using land use planning and census data for Canadian and American cities. The second data set will be a second fully labelled training set based upon Sentinel-1 SAR data. The third stage of the project will be to write a manuscript for the publication detailing the development of the training data.
Lysosomal Basis for Metabolic Heart Disease-2018 Background: Cardiovascular disease is the leading cause of mortality in diabetic patients. Rodent diabetic models simulate human diabetics by displaying cardiac dysfunction independent of vascular disease, termed as diabetic cardiomyopathy. Aberrant cardiac energy metabolism is the earliest change observed prior to the onset of cardiomyopathy. Lack of insulin and hyperglycemia promotes cardiac glucotoxicity with concomitant accumulation of lipotoxic fatty acid (FA) metabolites, causing mitochondrial and endoplasmic reticulum (ER) dysfunction. Sustained ER stress promotes cell death by impairing protein degradation and promoting toxic accumulation of protein aggregates known as “proteotoxicity”. Indeed, uninterrupted lysosomal protein degradation by chaperone mediated autophagy (CMA) is critical for cellular homeostasis. Proteins targeted for degradation bind to lysosome-associated membrane protein-type 2A (LAMP-2A) that is rate-limiting for CMA and is putatively influenced by transcription factor EB (TFEB), a master regulator of lysosomal biogenesis. Indeed, humans and mice with loss-of-function of Lamp 2 gene exhibit cardiomyopathy. Since LAMP-2A is inhibited by high glucose and FA, it could be postulated that cardiac glucolipotoxicity mediated decreases in LAMP-2A supress TFEB to promote proteotoxicity and cardiomyopathy. Hypothesis: We hypothesize that in the diabetic myocardium, glucolipotoxicity reduces lysosomal LAMP-2A and TFEB content, rendering the heart susceptible to proteotoxicity, ER stress and mitochondrial dysfunction, thus exacerbating diabetic cardiomyopathy. Specific aims and Role of the student: 1) To examine whether TFEB content and lysosomal function are decreased in the diabetic myocardium. Lysosomes will be isolated from streptozotocin-diabetic mice hearts at 1, 4 and 12 weeks post treatment for immunoblot analysis of TFEB, CMA substrate binding, association and uptake assays.  2) To examine whether excess glucose and FA uptake and utilization are sufficient to impair TFEB and lysosomal function and augment ER and mitochondrial dysfunction. 
Role of lysosomal nutrient sensor TFEB in breast cancer pathogenesis (1)Cancer is uncontrolled cellular proliferation and growth as a result of mutations which could be due to environmental or biological stressors. Breast cancer is the second leading cause of death among Canadian women. The mechanisms of breast cancer induction and progression include resistance to hormone function, abnormalities in cell growth and death, and most notably, altered protein breakdown termed autophagy in the cellular garbage cans called lysosomes. Before cancer induction, protein breakdown exerts an anti-cancer effect by degrading and/or recycling damaged cellular organelles thus blocking the growth of cells. However, after tumor induction, protein breakdown is pro-cancerous since it enables cancer cell to harness nutrients for survival. The ambiguity in deciphering whether autophagy is a pro or anti-cancer pathway is attributed to lack of clarity on mechanisms regulating lysosome function during breast cancer leading to limited treatment options. Recently, nucleus resident protein, transcription factor EB (TFEB) was identified as an indicator of lysosome function. We hypothesize that in mammary cells during metabolic distress TFEB could function as a cancer regulating gene to remodel lysosome function and support a pro-cancerous environment. Using human and rodent breast cancer tissue and cells, our research will examine whether 1) lysosome autophagy is altered prior to and during breast cancer, 2) metabolic distress triggers changes in TFEB signaling, localization and activation manifesting as lysosomal abnormalities. This research will uncover breast cancer-specific modifications in lysosome function and protein breakdown pathways governed by TFEB and provide us a valuable therapeutic strategy to counter breast cancer. 
Biology of ER Glycosylation in Health and Disease-2018 Background: Glycosylation is an enzymatic process wherein sugars are added to proteins, forming complex glycoproteins that are vital for cellular functioning. During the N-glycosylation process, α1,2-mannosyltransferase protein also known as ALG9 facilitates the addition of mannose residues to a growing oligosaccharide chain, which is subsequently added to nascent polypeptides in the endoplasmic reticulum (ER). Faulty glycosylation secondary to mutations in ALG9 gene result in CDG-IL, a rare subtype of Congenital Disorders of Glycosylation (CDG) characterized by seizures, psychomotor retardation and brain atrophy. Aim: The goal of this study is to develop a robust subcellular fractionation protocol to isolate the ER that may be utilized for further functional analysis of human ALG9 in vitro.Role of the student-experimental plan: The goal is to validate ER isolation in dermal fibroblasts from a patient with an ALG9 mutation and in yeast/zebrafish deficient for ALG9 or harboring wild type or mutant human ALG9. To separate purified ER, differential centrifugation and discontinuous sucrose gradients will be performed. 
Buddhism and Business, Market and Merit: Exploring Buddhism's Intersections with Economics at Sacred SitesIn recent years, Buddhism and Economics has emerged as an important area of academic inquiry. Produced by two groups of experts working in relative isolation from one another, scholarship in this field is, generally speaking, of two forms. Historians of religion and anthropologists have, on the one hand, investigated economic aspects of Buddhist practice and belief past and present. Economists and sociologists have, on the other hand, endeavoured to put forward alternative economic models that address major challenges facing our contemporary world. The present project forms part of the larger, seven-year SSHRC-funded "From the Ground Up: Buddhism and East Asian Religions" project that seeks through multidisciplinary collaboration and onsite study to traverse scholarly boundaries of this type. Taking as our focus the intersections between religion and economics at sacred centres--particularly Canada's Mount Wutai Buddhist Garden and Mount Wutai of China and Japan--two questions will orient our work: What does socioeconomic theory and method have to offer anthropologists, historians, and specialists in religious studies whose work documents and analyzes Buddhism’s pervasive and continuing importance in the economic sphere? And, what implications does the radical multiplicity of Buddhist encounters with economics have for Buddhist Economic theory?  The recreation of China’s sacred Mount Wutai throughout the Buddhist world provides a fascinating case study for this topic. Through onsite investigation and close reading of primary sources and secondary scholarship, we will address how commercial interests intersect with the needs of religious practitioners who they bring together via networks moving people, information, and goods at hubs of the transnational Mount Wutai cult. Our study should contribute to the growing body of scholarship that explores how economic interests shape the ways religious life looks and how religious life informs economic activity in Canada, China, Japan, and around the globe.
“Should I stay or should I go?” The career aspirations, retention and experiences of international students in Toronto, Canada (1)There has been a shift in immigrant origins in Canada beginning in the 1960’s with the removal of explicitly racial discrimination in entry policies (Knowles 1997).  The diversity of international students in Canada today, originating from over 175 different countries (CIC Facts and Figures), is reflective of greater immigration trends. It is no surprise that state interest in international students is at an all time high. International students who study and subsequently immigrate to Canada have an advantage over other newcomers, who often face delays in the assessment of international credentials, and potentially incur costs of acquiring additional degrees in Canada. Another advantage for international students is that they undergo an initial period of acculturation that may allow for a smoother adjustment process. To what extent do international students see a future in Canada? For those who would like to stay permanently, how successful are they at acquiring Permanent Resident Status? For those who stay, what are their initial experiences in the labour market? These questions have implications for population issues in Canada. This project focuses on the experiences of international students in Toronto, Canada.The proposed project is part of a larger study I am completing into the experiences of international students in Canada
The creation of an Ivan Illich archive (1) The project is to design and develop an archive for materials pertaining to the work of social philosopher and critic, Ivan Illich.  The Centre for Interdisciplinary Research on Narrative, under the directorship of Professor Clive Baldwin, houses a large archive of materials by, and about, Ivan Illich.  These materials require processing, cataloguing, and reviewing.  Further work is required to extend the archive.The project will produce a catalogue of materials, annotated bibliographies, and an online hub of other resources available to researchers across disciplines, and the design and implementation of an online presence for the archive.  
Transmedia storytelling: Using digital technologies in knowledge mobilisation from narrative research (1)This project will seek to explore different means of representing diverse narrative identities, addressing two major issues: first, the relationship between content and form in representing narrative identities; second, the relationship between social science and fiction.  The first of these will be achieved by producing transmedia narratives based on the experiences of marginalized groups.  The wider project is focusing on those people who identify as transabled – that is, able-bodied people who want to acquire a disability, for example, through the amputation of an healthy limb (see, First, 2009; First et al, 2012), those who participate in New Religious Movements (for example, paganism, UFO religions, Christian sects), and those who identify as ‘mad’ – that is, who view madness as a form of psychological or spiritual enlightenment rather than as mental illness.  To this end I will produce, in conjunction with research participants and community groups (such as Fredericton Media Co-op), illustrative representations of identities that take account of recent narratological work regarding interactivity, and address the interplay of writerly versus readerly texts. These will draw on theories and exemplars of experimental literature to challenge our usual ways of reading or understanding plot, linearity or form; on the theory and practice of graphic novels (in the manner of biographical accounts such as Fies’ Mom’s Cancer or Spiegelman’s Maus) as a means of inviting the reader to engage imaginatively with the text; on debates around the relationship between social science and fiction; and new media representations such as that that Ryan discusses: hypertext, multi-media virtual reality representations (in an online world such as Second Life or Kitely); and experimental digital narrative (such as Heyward’s Of day, of night) or transmedia narratives linking blogs, Twitter, You Tube, websites, graphic novels, Facebook, email, SMS messaging and so on.
Spiritual identities and New Religious Movements (1) This is an exploratory study to understand how those involved in New Religious Movements (NRMs) construct their spiritual identity through personal, social and religious stories.  Participants will be recruited from a number of New Religious Movements (for example, UFO/extra-terrestrial religions, those associated with the occult revival, ethnicity-based movements and those emerging from more mainstream religions, for example the Twelve Tribes (fundamentalist Christian).  Narrative inquiry has developed as a means of exploring lived experience and has long been associated with giving voice to the marginalized.  Narrative inquiry is located within the constructionist framework and is able to address issues of identity, experience, making sense, communication, and  the interplay of individual and social, cultural and discoursal factors. As such it is well suited to the research that seeks to understand the spiritual identity of those involved in NRMs.Participants will be interviewed twice.  In the first interview they will be asked to recount their spiritual journey that led them to the NRM of which they are members.  The interviewer will then explore more specific areas: self-image, the reactions of others, relationships with family and friends, day-to-day expression of their spirituality and so on.   The second interview will focus on they will focus on issues of clarification, expansion on areas of interest, stories within and about the NRM, links with wider social and cultural factors and matters facing the NRM more generally.  Data will be analysed using a number of frameworks for understanding narrative/identity (for example Bamberg's threefold model of constancy/change, sameness/difference, and person-to-world/world-to-person fit) and innovative ways of presenting the lived of experiences of participants explored (graphic novels, 3D-worlds, transmedia narratives and so on).
Dégagement d'arbres d'avenir en peuplements feuillus pour accroitre la production de bois de qualité et augmenter la complexité structurale des forêtsDégagement d'arbres d'avenir en peuplements feuillus pour accroitre la production de bois de qualité et augmenter la complexité structurale des forêtsCurrent forest practices in New Brunswick generate large areas of forests that are not adequately regenerated in desired species and are doomed to produced very little value. A crop tree release trial was estalished in the Fall of 2016 trial on crown lands of NB managed under license by AV Group NB. Basd on growth simulations performed with OSM, the growth and yield model used in NB, , treatment success largely depends on the time perdiod when the trees will remain free to grow. Another problem is that the higher cutting of beech (low value and affected by the beech bark disease) trees (2-3 m high) with a pole saw could generate large clumps of stump sprouts susceptible to interfere with future forest operations but which development is uncertain. The project will consist of measuring the early response (after 2 years) and the speed of crown closure around individual crop trees.
Plantation d'épinette blanche bi-étagé sans herbicidesPlantation d'épinette blanche bi-étagé sans herbicidesNew Brunswick is one of the province of Canada with the longest history of conifer plantations (mainly Picea glauca). Planting practices tend toward low densities comobined with one early and heavy thinning with the purpose of reaching targeted diameters for harvest as soon as possible while optimizing the whole value chain. This brings stands at the limit of crown closure, constituting an opportunity for installing a second cohort in the understory. The innovative treatmentwould hae the potential advantage of reducing the need for glyphosate application, reduce the harvesting of small sized trees during thinnings, take advantage of unused growing space and generate more complexe habitat strcture for wildlife.The project will consist of establishing the understory plantation experiment in collaboration with an industrial partner in order to follow the developpement of the stands in the future years. For this first year, measurements will include stand structure and composition, light measurment with an hemispherical camera. We will also perform growth simulations with the OSM stand growth and yield model in use in New Brunswick (non spatially explicit). We will also stand map each tree in order to initialize a spatially explicit model like SORTIE-ND.
Impact des plantations sur la diversité spécifiques des arbres au Nouveau-BrunswickImpact des plantaiton sur la diversité spécifiques des arbres sur les terres de la couronne du Nouveau-BrunswickNew Brunswick is one of Canada's provinces with the longest history of conifer plantations (mainly Picea glauca). The impact of these plantations on the tree species diversity on crown lands was assessed by  Erdle et Pollard (2002) from temporary sample plots established by the province. This assessment included plantations established mostly without herbicides et results showed relatively little impact on tree species diversity. Since then, herbicides usage became almost systematic in New Brunswick plantations and the network of temporary sample plots almost disappeared due to lack of funds. The project will consist in measuring tree density and species composition in plantations established since 1999 using the north west of the province as a sample. Using approximately the same analyses as Erdle and Pollard, we will estalish the profile of cumulative basal area by species and will perform calculations of species diversity index of Shannon. Results will then be compared with those of Erdle and Pollard. Growth simulations will help predict the evolution of species diversity in future years.
Intégrales de Mayer et de Ree-Hoover (1) Mes travaux de recherche portent sur une modélisation combinatoire décrivant certains modèles(situations) physiques d'interaction entre des particules issus de la mécanique statistique. Je porte une attention particulière aux poids de Mayer et de Ree-Hoover de graphes. Ces poids sont des invariants de graphes et leur calcul exact ou asymptotique est difficile et recèle beaucoup de mystères au niveau combinatoire.Parmi mes objectifs, citons les suivants : Compléter le dénombrement des familles de graphes connexes qui apparaissent dans la théorie de Mayer et de Ree-Hoover. Trouver un système complet d'invariants pour certaines classes de graphes. Développer des outils efficaces de calcul des invariants des graphes connexes et de leurs séries génératrices. Établir des interprétations combinatoires et des liens entre ces différents invariants. J'ai établi une méthode générale pour le calcul des poids de Mayer et de Ree-Hoover appelée la méthode des homomorphismes de graphes. J'ai également établi une méthode générale basée sur les transformées de Fourier, pour le calcul de ces poids pour des graphes quelconques, interactions quelconques et dimensions quelconques.Je compte approfondir ces idées dans plusieurs directions. Premièrement, Je compte étendre les calculs explicites et asymptotiques des poids de Mayer et de Ree-Hoover à de nouvelles familles de graphes. Par exemple, le comportement asymptotique et la formule exacte des poids de Mayer de la roue Rn et de la n-échelle sont encore inconnus et méritent une étude approfondie. Je désire aussi donner des interprétations combinatoires pour les formules explicites des poids de Mayer que je vais développer. De plus,  j'ai en vue la mise sur pied d'une adaptation de la méthode des homomorphismes de graphes dans le contexte de flots spéciaux dans les graphes. Je prévois analyser plus à fond la méthode des transformées de Fourier afin d'en augmenter l'efficacité computationnelle.  
Régulation de l'expression de gènes codant pour les cadhérines chez le testicule de sourisDeux grands processus sont accomplis au niveau du testicule : la stéroïdogenèse par les cellules de Leydig, et la spermatogenèse soutenue par les cellules de Sertoli. Afin d’assurer un développement adéquat et un bon fonctionnement des cellules de Sertoli du testicule, l’adhésion entre cellules par l’entremise de cadhérines s’avère importante. Le gène Cdh23 est fortement exprimé chez toutes les populations de cellules du tubule séminifère du testicule, incluant les cellules de Sertoli, et corrèle avec le profil d’expression de facteurs de transcription Sox. De plus, le promoteur du gène Cdh23 présente plusieurs éléments de régulation conservés entre espèces pour les facteurs Sox. Ainsi, nous suggérons que les facteurs de transcription membres de la famille Sox peuvent jouer un rôle important dans la régulation de l’expression du gène Cdh23 chez les cellules de Sertoli. Le stagiaire recruté aura à générer plusieurs constructions plasmidiques contenant différentes longueurs du promoteur Cdh23 afin d’identifier les éléments de régulation nécessaires pour une activation dépendante des facteurs de transcription Sox. Ces constructions seront transfectées dans des cellules en culture, suivi d’une analyse de leur activité par luminométrie. L’implication des facteurs Sox dans la régulation de l’activité du gène Cdh23 sera également confirmée par inactivation de gènes Sox d’intérêt à l’aide du système CRISPR-Cas9.
Study of vertical stratification of element abundances in chemically peculiar starsStudy of vertical stratification of element abundances in chemically peculiar starsThe proposed research program aims to study vertical stratification of element abundances in chemically peculiar stars. Competition between the gravitational and radiative forces in a hydrodynamically stable atmosphere launches the mechanism of atomic diffusion that can be responsible for the abundance peculiarities observed in CP stars. This mechanism can cause accumulation or depletion of chemical elements at certain optical depths and lead to a vertical stratification of element abundances in the hydrodynamically stable stellar atmosphere. The first component involves the abundance analysis of the available high resolution spectra using a semiautomatic software with the aim to progressively increase the number of CP stars where the vertical stratification of element abundances is detected. For this line of research, I recently initiated Project VeSElkA (Vertical Stratification of Element Abundances), which aims to search for signatures of vertical stratification of chemical species in CP stars. The second component of the proposed research program deals with the simulation with the PHOENIX code of empirical “stratified” models of stellar atmosphere that take into account vertical abundance stratification of chemical elements. Our results for average abundances of chemical species in CP stars will provide better statistics to describe the variety of chemical peculiarities among these stars. This information is essential for further improvement of codes used to simulate stellar evolution scenarios. Our results will improve the understanding of the evolution of CP stars and provide additional clues to answer the question of why in certain stages of stellar evolution some stars show abundance peculiarities, while other stars do not.
Internet of Things (IoT) Implementation for smart homes Implémentation d'internet des objets dans des applications de maisons intelligentes (1)Today's users want to have the ability to access and remotely control their home appliances : heating, lighting, appliances, etc.  using wireless and mobile technologies. There is no standard definition for the Internet of Things, however,  a consensus is that the Internet of Things is about the future use of the Internet in which abojects are connected to the Internet to share their use and functionality. Internet of Things also means to stay connected and to have accessible and capable of communicating objects.
Mobilité du radium dans l'environnement Issu de la chaine de désintégration de l’uranium, le radium est un élément radioactif dont son principal isotope, - le 226Ra a une durée de demi-vie de 1602 ans. C’est un indicateur clé pour s’assurer de l’absence de contamination de l’environnement lors du développement responsable des ressources naturelles (mines, gaz de schiste…) ou de la production d’énergie nucléaire. Son analyse n’en demeure pas pour autant complexe tant dans les eaux, les sédiments ou encore le biote (c’est à dire l’ensemble des organismes vivants). À la différence des autres métaux, les informations concernant la mobilité, la disponibilité et la bioaccessibilité du radium dans les écosystèmes sont encore fragmentaires et nécessitent d’être complétées.Lors de ce stage, l’étudiante ou l’étudiant sera amené à travailler sur ces thématiques. Combinant des démarches de chimiste analyticien et de chimiste environnemental, le stagiaire contribuera au développement d’une méthode d'analyse robuste de ce radionucléide par spectrométrie de masse couplée à un plasma inductif (ICP-MS) pour les différentes matrices envisagées (eau, sédiments et biote) tout en accordant une place importante à la préparation de l'échantillon. La mobilité et la bioaccessibilité de ce contaminant seront, quant à elles, étudiées à partir d’extractions séquentielles des échantillons sédimentaires prélevés au Nouveau-Brunswick et autres outils analytiques.À l'issue de ce stage, la candidate ou le candidat aura acquis des compétences dans des techniques analytiques de pointe applicables aux divers secteurs professionnels suivants: laboratoires d'analyse environnementale ou agroalimentaire, industrie nucléaire, industrie minière...



Rôle des microparticules/microvésicules cellulaires dans la modulation de cellules immuniatiresLa polyarthrite rhumatoïde (PAR) est une maladie inflammatoire auto-immune systémique qui affecte principalement les articulations. Au Canada, la PAR affecte environ 1% de la population et est la forme la plus commune d’arthrites inflammatoires. La PAR est aussi l’une des principales causes d’invalidité, entrainant ainsi des coûts sociaux estimés dans les milliards de dollars. Les plaquettes sont des petites cellules anucléées (environ 3-5 um) de forme discoïde qui patrouillent la vascularisation afin de prévenir les pertes sanguines. Bien que ces cellules soient mieux appréciées pour leurs rôles dans la coagulation sanguines, de plus en plus d’études démontrent que ces cellules sont des participantes actives dans plusieurs types de maladies inflammatoires, incluant la PAR . L’activation de plaquettes en réponse à divers stimuli tels que le collagène, la thrombine ou les complexes immuns résulte en la génération de 3 sous-populations de microparticules (MPs). Ces sous-populations de MPs de plaquettes sont présentes en quantité abondante dans le liquide synovial de gens atteints de PAR . Une fois arrivées dans le liquide synovial, ces MPs peuvent sécréter une panoplie de médiateurs inflammatoires mais peuvent aussi être internalisées par les neutrophiles présents dans le liquide. Cependant, les conséquences de la génération locale de ces médiateurs inflammatoires dérivés de MPs de plaquettes et de l’internalisation de celles-ci chez les neutrophiles demeurent très peu connues à ce jours. Donc, ce projet vise à mieux comprendre le rôle des MPs dans l'initiation et le maintient des phase inflammatoires.
La démocratie digitale (digital democracy) dans un contexte de rapports linguistiques complexesÀ la question "Est-ce que les TIC peuvent améliorer la démocratie?", les réponses ne sont pas unanimes. Bien que l'accès à l'information et les opportunités de participer aux débats publics via les TIC se sont multipliés au cours des deux dernières décennies, l'opinion des experts au sujet de la démocratie digitale est polarisée. D'une part, les experts en faveur soutiennent que les TIC ont permis d'ouvrir les espaces délibératifs aux citoyens (Kamenova et Goodman, 2015; Thomas, 2014). D'autres iront même jusqu'à dire que les TIC contribuent à rétablir la confiance des citoyens envers leurs institutions démocratiques (Nabatchi, 2014; Fung, 2011; Howlett et al., 2009).  À l'opposé, d'autres argumentent que celles-ci masquent un effert pervers de la démocratie digitale en limitant le débat car l'information partagée dans ces arènes digitales est influencée par des algorithmes qui sont directement liés aux intérêts individuels (Korthals, 2011; Prade, 2006; Sanders, 1997).  Selon Giasson (2017), la démocratie digitale mène à des micro-débats organisés au sein de micro-audiences qui n'ont pas l'occasion de dialoguer entre elles (menant subséquemment à une polarisation du discours public).  Sachant que certains gouvernements connaissent une situation linguistique particulière avec la reconnaissance de plus d'une langue officielle, qu'en est-il de la démocratie digitale dans un tel contexte de rapports linguistiques complexes?  Dans ce projet, nous nous intéressons à définir les TIC utilisées dans une telle conjoncture linguistique et à étudier en quoi ils soutiennent (ou non) le processus décisionnel et nos systèmes démocratiques, particulièrement en contexte de minorité linguistique. Nos sous-questions se traduisent comme suit : Quels sont les principaux facteurs contextuels intrinsèques aux TIC utilisés en situation de démocratie digitale? De quelle(s) façon(s) se manifeste l'influence de ces facteurs contextuels lors de la conception et de la mise en œuvre de ces instruments et au niveau du processus décisionnel? 
Humanoid Robot Design /Conception et réalisation d’un HumanoïdeThe aim of this project, is to design a humanoid robot based on the human structure. The robot has a head (motorized eyes, mouth and neck), can talk and walk, has two arms and two legs. InMoov project is an example for the 3d  open-source mechanical model.  The work includes 3d printing, wiring and assembly, programming and coding involving Computer Vision and Machine Learning. 
Dielectric properties measurements of tissues under microwave ablation treatmentMesures de propriétés diélectriques de tissus soumis à une procédure d'ablation (1)Modelling is a tool available for the design and development of medical instruments to be used in thermal processes such as ablation, coagulation and cauterisation. Although various ever more sophisticated computer-aided simulation software platforms are available, several factors limit their usefulness for modelling ablation procedures.An immediate need to further advance the modeling capacity is to collect data on dielectric properties of healthy and affected tissues. Although the purpose is to treat tumoral tissues, there is also a need for a data bank of dielectric properties of healthy tissues so as to provide guidelines with respect to protecting those healthy tissues against potential harm that could be caused by thermal diffusion or even directly by over exposure to the ablation procedure. The problem is even more complex because these same dielectric properties vary with the evolution of the temperature and the chemical nature of the tissues under treatment. They also vary with the degree of advancement of the necrosis process of the tissue.The evolution of the dielectric properties as a function of the progress of the necrosis will also be measured in real time.
Modelling of tissues necrosis processes during microwave-assisted treatmentModélisation de processus de nécrose de tissus soumis à une procédure d'ablation (1)This work is part of an innovation development program aiming to improve the efficacy of microwave-assisted procedures and extend their applicability.Modelling is a tool available for the design and development of medical instruments to be used in thermal processes such as ablation, coagulation and cauterisation. Although various ever more sophisticated computer-aided simulation software platforms are available, several factors limit their usefulness for modelling ablation procedures. One of them is the lack of data on dielectric properties of tissues submitted to thermal treatments, a problem even more complex because those properties vary with the evolution of temperature and the chemical nature of the tissues that vary as the necrosis process progresses.Even as we look to further our data base, modelling can be used right away to verify the "a-propos" and the precision that could be obtained under new experimental conditions developed within our program seeking to make more uniform, maximise and better control the temperature gradients produced during treatment in order to make them more useful for various medical treatments such as ablation of tumors, atrial fibrillation, coagulation, and others.
Psychologie différentielle cognitive des aptitudes spatiales (1)Le test de rotation mentale de Vandenberg et Kuse (1978) est l’un des tests d’aptitude spatiale les plus utilisés. C’est également une épreuve ayant fait l’objet de plusieurs travaux empiriques visant à préciser la nature de l’aptitude effectivement mesurée et les éventuels facteurs de différences individuelles impliqués. Les travaux les plus cités dans ce domaine tentent de mettre en évidence, au plan général, le rôle de diverses caractéristiques d’items : présence ou non d’occlusion visuelle, présence de distracteurs « en miroir » ou non, caractéristiques dont on fait ensuite l’hypothèse qu’elle sont responsables de différences individuelles de performance, et en particulier de différences de performance entre hommes et femmes. Les études menées dans le cadre de ce projet examinent ces caractéristiques d'items afin d'en saisir le rôle exact dans la performance d'individus qui répondent au test. En particulier, des études chronométriques (mesure de latences pour chacun des items pour chaque sujet) seront réalisées afin d'observer l'impact de chacune des caractéristiques sur la performance des sujets. Les schèmes d'analyses statistiques prévus tiendront compte de ces caractéristiques dans la recherche de profils de réponses indicateurs de styles cognitifs. Des études longitudinales courtes permettront d'apprécier, le cas échéant, la stabilité des modes de résolution mis en œuvre par les sujets, et l'observation de tâches variées, la généralité de ces modes. À terme, notre programme vise la mise au point d’un test encore inédit, permettant le repérage de styles cognitifs dans les épreuves de  nature spatiale.
Styles cognitifs et raisonnement (1) L’étude de la production des réponses à une épreuve de raisonnement analogique s’est imposée après avoir conclu, après d’autres (Thissen, 1976), à l’impossibilité d’analyser utilement les erreurs commises aux tests. L’analyse des erreurs est pourtant une méthode reconnue depuis longtemps – toute l’œuvre d’épistémologie génétique de Jean Piaget est fondée sur ce constat initial – pour mettre au jour les processus cognitifs à l’œuvre dans la résolution de problèmes. Nous poursuivons donc une étude dans laquelle on demande aux sujets de produire, en les dessinant, les réponses aux problèmes d’un test de raisonnement (le test des matrices de Raven). L’abandon du format de réponse à choix multiples et son remplacement par une méthode de production spontanée des réponses a permis d’obtenir à ce jour au-delà de 3000 réponses différentes de 300 sujets différents.A terme, nos travaux visent le développement d’un test, encore inédit, permettant non seulement une évaluation du niveau de raisonnement mais également un repérage de styles cognitifs ; cette visée place ainsi ces travaux dans une perspective d’innovation technologique. A la suite de l’analyse des données de production de réponses, une première version expérimentale d’un tel instrument pourra être élaborée. Il s’agit, en fait, de réinjecter, en choix de réponses, les réponses produites dans la première partie du projet qui seront apparues comme des marqueurs – des « signatures » – des styles cognitifs repérés. Outre le travail de l’analyse, cet objectif implique aussi un effort soutenu de conception, graphique entre autres, afin de rendre aux productions spontanées le caractère à la fois formel et plausible attendu d’un produit fini. Une fois le premier prototype établi, une première étude pilote sera élaborée afin d’examiner l’efficacité de l’outil ainsi élaboré.
French Language Adaptation of Personality Questionnaires (1)Adaptation en langue française de questionnaires de personnalitéThis internship project's aim is to produce a French version of an English-language personality questionnaire. The translation and adaptation approach used refers to the transcultural model of the International Test Commission (ITC; Hambleton, 2001). The model of the ITC aims to fill gaps in the translation of tests and it based on four stages: context, development and adaptation of the instrument, the administration of the new instrument and the interpretation of the scores. The direct translation method is recommended by the ITC and other researchers (eg, Hambleton, 1994; Geisinger, 1994). In the direct translation method, a group of translators translate or adapt the instrument of the original language into the target language. The equivalence of the two versions is then assessed by another group of translators. To ensure the cultural equivalence of the resulting version, both the original and the translated version of the questionnaire are then administered to a sample of bilingual participants. Using a bilingual sample, unlike the use of different cultural and linguistic groups, has the advantage of controlling the differences due to sample characteristics, such as differences in skill (Sireci, 2005). The comparability of the participants' language skill levels in both languages are also examined. The data collected will be analysed to assess the psychometric properties (reliability, internal and external validity) of the new instrument as well as its relations with identified factors and criterion variables, potentially leading to new interpretations of the various scores.For this intenship, the choice of the specific personality questionnaire to be translated, adaptated and validated will be left in part to the trainee.
Multicriteria Classification Method PROAFTN_Clone (1)Implementation des methodes de classification multicritere on R/WEKAThis project will be done in Canada's premiere research and technology organization.Recently we have developed a new classification method, which is based on multicriteria decision analysis (http://en.wikipedia.org/wiki/Proaftn). This method was published in several papers, thesis and research reports. In this project we are interested to implement a suite of packages that can be used for class prediction problems. This will include tools for preprocessing data, standardize training-testing regimens and cross-validation schemes. At the end the packages will be tested on real world applications from bioinformatics, image analysis and educational data mining. 
Recommendation System based on Amazon product review data (2)Systeme de recommendation basé sur les donnees d'opinions sur les produits d'AmazonThis project consists in implementing algorithms for recommender system. Recommender systems are typically used by e-commerce companies like Amazon.com. Amazon is the largest internet based retailer in North America. The recommendation system helps users quickly find what they need, and help companies best sell their products. We are building a recommendation system based on consumer product reviews, opinions and ratings, which can predict suitable product for specific users.  In course of this project we expect to come up with a new rating and recommendation system based on the product reviews to give more accurate advice to customers. We have already implemented some algorithms based on clustering and classification for collaborative and content based filtering. 
A Hashtag Recommendation System for Twitter (1) A Hashtag Recommendation System for MicroblogsThe purpose of the project is to implement some recommendation algorithms for Twitter Hashtags. Twitter is a micro-blogging platform that allows users to make tweets, messages no longer that 140 characters. Hashtags are metatags that are usually prefixed with the symbol # in microblogging services, represent the relevance of a tweet to a topic. The task of hashtag recommendation is to automatically generate hashtags for a given tweet. In course of this project we will implement several algorithms based on supervised and unsupervised learning to suggest hashtags for Twitter. Some of the algorithms are already implemented based on clustering and text mining tools.  
Concurrent and cooperative multi-drones navigation using deep learning and computer visionConcurrent and cooperative multi-drones navigation using deep learning and computer visionThis project aims at developing a multimodal vision system for the extraction of three-dimensional characteristics from drones operating in cooperative mode. Applications are varied, including video surveillance, security, agriculture, etc. Our primary applications are the extraction of geometric and dynamic features in complex and unstructured scenarios, such as search and rescue or tracking of moving objects.We will develop a vision system based on multi-drones cooperation. Two drones will be used to capture aerial views of targets and to extract their characteristics. The extraction of the characteristics will be based on computer vision and machine learning (e.g. Deep Learning). Each vision system in each of the drones will serve as a module of a loosely coupled stereoscopic pair. Thus, the developed stereo system will be a cooperative system, where the multi-sensory fusion of the data of the drones (Inertial, GPS, and image) will be used to obtain the depth information of the extracted characteristics. Since the system is a cooperative stereo system, it is not possible to calibrate it internally. Self-calibration techniques will be developed in order to extract the epipolar constraints between the drones' cameras.
Deep learning for medical diagnosis, application to the detection of cancer tumorsDeep learning for medical diagnosis, application to the detection of cancer tumorsLung cancer is the most common form of cancer diagnosed in Canada and is the leading cause of cancer death in both men and women. It is estimated that in 2016, 28,400 Canadians will be diagnosed with lung cancer, representing 14% of all new cases of cancer by 2016; 20,800 Canadians will die from lung cancer, accounting for 26% of all cancer deaths in 2016; An average of 78 Canadians will be diagnosed with lung cancer, 57 of whom will die. Worldwide, a study by the World Cancer Research Fund International (WCRFI) in 2012 estimated the diagnosis of new cancer at 1.8 million / year and this number is steadily increasing. Early detection is essential to give patients the best chance of recovery and survival. The objective of this project is to develop effective lung cancer detection algorithms using new Deep Learning techniques. We want to develop an automated method to determine from medical images whether or not the patient will receive lung cancer diagnostic within one year from the date of the scan. Using a set of data from thousands of high-resolution pulmonary scans provided by the National Cancer Institute (US), we want to develop algorithms that can accurately determine when lung lesions are cancerous. This will reduce the false positive rate that affects current detection technology, enabling patients to access life-saving interventions earlier and give radiologists more time to spend with their patients.
DeepBoson: Deep learning for High Energy Physics Deep learning for medical diagnosis, application to the detection of cancer tumorsNeutrino physics has entered the precision era. In order to fully explore the fundamental nature of matter using these elusive particles, we have deployed a set of supermassive, high-resolution experiments and plan to push the boundaries even further in the next decade. The unprecedented size and level of detail in modern datasets calls for a paradigm shift in event reconstruction and data analysis. Recent success in deep learning has revolutionized the field of computer vision and other branches of machine intelligence. Given the clarity and detail provided in images of neutrino interactions with modern detectors, it is natural to ask if these advances in computer science may be applied to neutrino physics. The objective of this work is to develop Deep learning classification and regression algorithms in order to classify neutrino physics events. A dataset of millions events and associated images are available through our partner Fermilab (USA). Each event is depicted by a triplet-image obtained using a 3-view Fermilab detector. This dataset is unique and represent an interesting work that can have very high impact worldwide (this project is an international project with researchers from USA, Canada, Poland, and Chile).
Deep learning biometrics for affective and cognitive state evaluationDeep learning for medical diagnosis, application to the detection of cancer tumorsUsing biometrics techniques for affective and cognitive state evaluation is an emerging area of research. The objective is to extract salient features that can help predict the affective and cognitive state of an individual in order to intervene when necessary (social issues) or to personalize each individual experience (commercial issues). These states can be of different nature positive or negative, for example: happiness, depression, health issues, drug addiction, deceit, etc. Each of these states is of special interest depending on the context. For example, border security can be more interested in deceit detection, nervousness, etc. For medical and social service personnel, it can be useful to detect depression or suicidal attitude beforehand. Many techniques use computer vision to extract facial features and analyze them for these purposes. In recent years, some techniques were developed in order to extract emotional states using speech signal processing. In this work, we want to use both speech signals and facial images in order to extract the affective and cognitive state of the individual. The objective is to build a Deep learning neural network that can use both speech and facial images as inputs and classify them into different affective and cognitive states. We will use the publically available Distress Analysis Interview Corpus (DAIC) Dataset that contains clinical interviews designed to support the diagnosis of psychological distress conditions such as anxiety, depression, and post-traumatic stress disorder. Other public datasets can be used in order to test the developed deep learning models (e.g. DEAPdataset). 
Informatique nuagique des données d'activité physique On assiste ces dernières années à une prise de conscience de la société par rapport aux risques de la sédentarité et du manque d'activité physique sur la santé. De nombreuses études scientifiques démontrent l'augmentation inquiétante de l'obésité et des maladies cardiovasculaires au Canada comme dans les autres pays développés [http://www.mhp.gov.on.ca/fr/active-living/exercise.asp].Comme première conséquence, on assiste à de plus en plus d'activités organisées par les gouvernements provinciaux et fédéral, par la communauté ainsi qu'au sein des entreprises pour encourager jeunes et moins jeunes, et employés à augmenter leur activité physique [http://www.education.gouv.qc.ca/fileadmin/site_web/documents/SLS/sport_loisir_act_physique/LivreVert_s.pdf] [http://novascotia.ca/dhw/pasr/documents/Active-Kids-Healthy-Kids-background-FR.pdf].Comme deuxième conséquence, on assiste à une explosion d'appareils connectés servant à mesurer et enregistrer nos activités physiques : nombre de pas, distance parcourue, rythme cardiaque, calories dépensées, etc. Parmi quelques exemples : Jawbone (Fitbit) pour le rythme cardiaque, l'activité et les calories dépensées; Garmin Vivoactive (Garmin) : traqueur GPS pour une mesure précise des distances parcourues (course, nage ou vélo); Sony Smartband (Sony) : traqueur avec capteurs accéléromètre et altimètre (marche, course, escalade); etc.Toutes les données recueillies par ces appareils connectés sont largement sous-exploitées voire inutilisées. Il est nécessaire de penser à mettre en place une base de données en ligne où accumuler toutes ces données afin d'en tirer des statistiques utiles aux gouvernements, compagnies et autres organismes à buts non lucratifs qui veulent contribuer à l'amélioration de la santé de la population. L'objectif de ce projet est donc de concevoir et développer un site web mobile couplé à une base de données en ligne (type “cloud”) où les utilisateurs possédant des traqueurs connectés pourront autoriser l'enregistrement de tout ou partie de leurs données dans ce système centralisé. Ma collaboration récente avec la compagnie Fitstats Technologies Inc. m'a donné une bonne expérience des applications mobiles connectées à des bases de données.
Moteur de recherche basé sur une carte de connaissances Ce projet s’inscrit comme une étape de développement d’un moteur de recherche sur internet plus efficace afin de satisfaire les besoins de certains utilisateurs qui sont mal servis par les moteurs de recherche actuels tels que Google, Bing, Yahoo, etc.Le concept fondamental sous-jacent est la création d’une carte de connaissances couvrant tous les domaines. Cette carte contiendra environ un million de mots-clés. C’est la condition essentielle pour retrouver des pages web cibles parmi des milliards de pages. Depuis 2005, quelques auteurs/chercheurs ont eu la même idée mais leurs résultats sont encore très limités et ne sont pas appliqués aux moteurs de recherche sur le web.Pour fin pratique, on procède à la construction de la base de connaissances de bas en haut : on commence par la création de chaque cadre d’unité de connaissance (UC). On définit tout d’abord un cadre KF (Knowledge Frame) qui peut contenir des liens internes (vers la base de connaissances) et externes (vers des pages web effectives) et des données multimédia. Un KF a pour but de répondre à une demande de connaissance d’un utilisateur. Sa question peut être « Qu’est-ce-que ... », « Qui est ... », « Comment faire ceci? », etc. Cette question peut être relative à un objet, une plante, une substance chimique, un animal, une personne, une situation économique, comment se servir d’un outil, comment fabriquer qqchose, etc.La réponse de notre système doit être plus que la définition d’un mot dans un dictionnaire. On doit fournir à l’utilisateur une explication, un contexte général, ou les étapes pour accomplir une tâche spécifique. En revanche, un KF n’est pas aussi lourd qu’une explication encyclopédique avec un long historique et tous les aspects pertinents aux chercheurs scientifiques. Nous visons une réponse succincte et facile à comprendre, d’un niveau universitaire.
Modélisation du processus de nécrose de tissus soumis à un traitement par micro-ondes (1)Modeling of tissu necrosis subjectted to microwave treatmentDans le cadre d'un programme de recherche de la Chaire de recherche FINB sur les technologies médicales, un projet de proposé est le chauffage de tumeurs à partir de micro-ondes. Cette technique permettra de rapidement chauffer une tumeur pour en causer la nécrose. Cependant, plusieurs défis technologiques restent à régler pour rendre cette technique fiable, sécuritaire, et facile à utiliser.  La modélisation est un des outils pour le design et le développement d'instruments médicaux visant des processus thermiques pour l'ablation, la coagulation et la cautérisation. Bien que les différentes plates-formes de modélisation soient de plus en plus performantes et sophistiquées, plusieurs facteurs en limitent l'utilisation. L'un d'entre eux est le manque de données sur les propriétés diélectriques des tissus soumis à ces traitements thermiques, un problème d'autant plus complexe que ces mêmes propriétées varient avec l'évolution de la température et de la nature chimique des tissus selon le degré d'avancement du processus de nécrose.  De ce fait, plusieurs évaluations devront être faits afin de mieux comprendre l'effet de différents les uns par rapport aux autres. Ainsi, ceci premettra de trouver des conditions optimales pour atteindre un des objectifs visés d'utilisation de micro-ondes comme moyen de traitements.  La modélisation servira à vérifier la validité et la précision qui pourrait être obtenue sous de nouvelles conditions expérimentales développées dans notre programme et visant à uniformiser et contrôler au maximum le gradient de température de façon à le rendre utile pour différents traitement thermiques tels que l'ablation de tumeurs, mais aussi la fibrillation atriale, la coagulation et autres. L'étudiant sera appelé à effectuer des modélisations de divers traitements médicaux basés sur l'hyperthermie et définir les effets relatifs de la température et des propriétés diélectriques de divers tissus soumis à des traitements micro-ondes. Ces modèles serviront aux travaux visant l'amélioration des techniques de traitement.
Design of GaN switches Conception d'interrupteurs en GaN (1)Gallium nitride has been used in recent years as a base substrate material to design high frequency power amplifiers. Gallium nitride provides excellent heat dissipation for power amplifiers and is highly resistant to radiation (for space-based applications). For these reasons, most research using gallium nitride (GaN) in the last few years has focused on power amplifiers. Typical communication systems have a power amplifier built on GaN, with other components built using a different substrate, such as gallium arsenide (GaAs). However, gallium nitride also has good noise qualities: its minimum noise figure is quite comparable to gallium arsenide (GaAs). Its high power-handling capabilities reduce the need to have complex protection circuitry. For these reasons, GaN can also be used to design other components of a typical telecommunication system, such as low-noise amplifiers and switches.  This research project will examine the feasibility of designing these other components in the hopes of realizing complete telecommunication circuits on a single gallium nitride substrate, thereby reducing the cost of these circuits. The circuits I have designed in the last few years are mostly switches and phase shifters in GaN. The switches had good performance, and were used to design compact phase shifters. These lumped-element phase shifters also had good performance, and are much more compact compared to traditional distributed-element phase shifters. As the CPFC manufacturing process matures (a new design kit was released in early 2015), the performance of the phase shifters should increase even more.The student will design phase shifters based on CPFC's new manufacturing process.
Do we Recycle too much? Evidence from Canada and the U.S.Do we Recycle too much? Evidence from Canada and the U.S.Au cours des quatre dernières décennies, la menace du changement climatique a poussé les gouvernements du monde à mettre en œuvre des mesures de lutte contre ce fléau. L'une de ces mesures a été la promotion du recyclage du papier par des campagnes intensives et la subvention des programmes de recyclage. Le principal argument étant que le recyclage du papier préserve les arbres. Car les arbres atténuent l'effet du réchauffement climatique en absorbant le dioxyde de carbone. La promotion du recyclage du papier a conduit à des taux de récupération record à travers le monde. Par exemple, aux États-Unis, le taux de récupération est passé de 22,8 % en 1965 à 31,7% en 1989 (Source : American Forest and Paper Association). Ce taux a doublé pour s'établir à 63,7% en 2012. Dans le même temps, la superficie de plantation a augmenté atteignant son pic dans les années 1980 et depuis a diminué. De 1989 à 2012, il a diminué de façon significative de 24,3% (Source : US Department of Agriculture (USDA)). Cette tendance à la baisse de la surface forestière, soulève des interrogations sur le but réel du recyclage du papier. En d'autres termes, le taux de recyclage maximal du point de vue de la société a-t- il déjà été atteint ? Quels mécanismes incitatifs peuvent-être mises en œuvre afin de maintenir ou d’accroitre la superficie forestière à son niveau optimal ? Pour répondre à ces questions, ce projet (i) estimera empiriquement le taux optimal de recyclage du papier ainsi que son impact sur la superficie forestière et donc sur le nombre d'arbres, (ii) quantifiera les politiques incitatives comme les subventions à l'industrie forestière, les taxes ou quotas de fibres vierges à l'industrie du recyclage afin d’accroitre la surface forestière à son niveau optimal.
The impact of climatic variability on the phenology of Arctic breeding birdsThe impact of climatic variability on the phenology of Arctic breeding birdsTitle: Model the impact of climatic variability on the phenology of Arctic breeding birdsWe aim to measure the changes in phenology of important northern species using field data, including automatic acoustic systems. The project will be a combination of bioacoustics programming, population monitoring, and experimental manipulation. The project will be at the forefront of research in the fields of ecology, bioacoustics, and machine learning. Many applied outputs of the project are anticipated and so are the job opportunities after the completion of the project because the fields of artificial intelligence and applied ecology are thriving.
Harvesting and population dynamics in arctic wolvesHarvesting and population dynamics in arctic wolvesPopulation dynamics is a prerequisite to establish the status of a species and its potential to sustain a certain level of harvest. There is currently insufficient data on population numbers, trends, and diet on the arctic grey wolf (Canis lupus arctos; hereafter arctic wolf) to help securing its conservation status in Canada. Indeed, we do not know yet to what extend harvesting may limit or regulate population dynamics of the arctic wolf in the different regions of Nunavut, Canada. The Arctic wolf is one of the important furbearers in Nunavut’s culture and economy. The arctic wolf is one of the two subspecies of wolf occurring in northern Canada and is found on the arctic tundra and on plains, as well as in forests in their southern ranges of the Northwest Territories and Nunavut. The current project is devoted to add important information for the determination of the subspecies status. Here the aim is to study the effects of harvesting on population dynamics of the arctic wolf in 15 of the 27 Nunavut communities (these 15 are the ones hosting arctic wolf populations). We hypothesize that sex ratio, age structure, breeding propensity, all major components of wolf population dynamics, would be a function of harvesting levels. For instance, more intense harvesting could lead to a diminution of population classes sensitive to hunting (female, young) compare to more elusive males or experienced adults. Intense harvesting could also lead to reproduction response, although we have little understanding whether this can happen over a short period of time (few years). Because arctic predators are central to Inuit traditional harvesting and arctic ecosystems, understanding their ecology and population dynamics is critical to make informed decisions related to environmental and wildlife management and thus sustaining harvestable population. 
Interactions between ecosystems mediated by animal movement at local to global scalesInteractions between ecosystems mediated by animal movement at local to global scalesEcosystems are connected to each other at local to global scales due to movements of nutrients, prey and consumers across ecosystem boundaries. These connections are currently being modified by anthropogenic activities at an unprecedented rate. For instance, some migratory populations connecting ecosystems have sharply declined due to various anthropogenic pressures (e.g. salmons, whales), while others have increased exponentially as a result of agriculture intensification (e.g. geese). Ecologists thus face the challenge of understanding how wildlife is affected by a new global pressure, namely human-induced modifications in connections between ecosystems. Although some of these modifications are known to have induced major ecological and economic impacts, the mechanisms underlying their direct and cascading effects on wildlife are still largely unexplored. The current research project will contribute filling that gap by capitalizing on the student’s strengths in one of the following areas: field research or statistical analysis. In partnership with my team, the recruited student will contribute to determine how connections between ecosystems can impact unique coastal habitats in Eastern Canada. Data on the impacts of Canada geese (Branta canadensis) on coastal ecosystems will be collected in Kouchibouguac National Park (New Brunswick, Canada) and possibly analyzed after the field work at Université de Moncton. Canada geese are known to feed in ecosystems modified by humans (e.g. open habitats in urban or suburban areas, agricultural crops), but also in natural ecosystems (e.g. salt marshes and seagrass beds). Such connections are likely detrimental to natural coastal ecosystems. Indeed, Canada goose populations are thought to have reached higher abundance levels than what natural ecosystems can sustain, due to the additional food provided by the increase in the area and productivity of many habitats transformed by humans.
Deep learning visual programming Deep learning for medical diagnosis, application to the detection of cancer tumorsRecent success in deep learning has revolutionized the field of computer vision, robotics and other branches of machine intelligence. Many state of the art techniques today are based in deep neural networks resulting in unprecedented and amazing developments that surpass humans in many fields. Deep learning based solutions are available in computers, cloud platforms, smart phones, IOT devices, etc. While many software libraries are available today for developing deep neural networks architectures, they need a good level of computer science knowledge and higher programming skills.  The objective of this project is to develop a simple framework for deep learning networks programming using a graphical interface. Our aims is to make this powerful technology accessible to not only computer scientists and engineers but also to people working in other fields. By making it easy to program, contributions can come from different sectors and people with different backgrounds. Thus leading to faster solutions to current and future problems. The intern will work on the development of the graphical interface permitting an interactive programming of deep neural networks and exporting them into standard scripts, we will base our developments on top of popular libraries such as Tensorflow and Keras.
Optimisation énergétique dans un moteur à induction monophasé La consommation de l'énergie électrique ne cesse d'augmenter et pose de plus en plus des problèmes majeurs face à la capacité de production et de la préservation de l'environnement et des ressources. Par contre, les actions pour une meilleure utilisation énergétique commencent à prendre de l'ampleur mais restent confrontées aux méthodes et habitudes de consommation des consommateurs malgré le développement, la disponibilité et l'accessibilité de plus en plus de nouvelles technologies. L'efficacité et la gestion énergétiques pourraient significativement améliorer la situation pour préserver les ressources disponibles tout en respectant les normes environnementales appliquées. Ainsi, l'intérêt se manifeste dans ce projet à la problématique de la commande du moteur à courant alternatif monophasé pour assurer le réglage de vitesse et assurer une meilleure stratégie de maintien du rendement face à la variation de la charge. On doit comprendre que les statiques montrent que plus de 60% des moteurs utilisés sont souvent utilisés sous des charges plus faibles que leurs charges nominales (surdimensionnement pour éviter les surcharges, ou l'usage sous des charges variables sur une large plage). De de fait, le rendement énergétique du moteur à induction  (triphasé et monophasé) est négativement affecté par une réduction ne favorisant le bon usage de l'énergie.  Le flux doit être ajusté en variant   la tension d'alimentation du moteur. Cette problématique présente un ensemble de voies de recherche et de développement matériel et logiciel. Dans ce projet, on s’intéresse aux développements des stratégies de commande du moteur à induction monophasé alimenté par un convertisseur statique. Diverses techniques d'optimisation doivent être évaluées et comparées.  
: Minimisation de la consommation énergétique dans les résidencesLa consommation de l'énergie électrique ne cesse d'augmenter et pose de plus en plus des problèmes majeurs face à la capacité de production et la préservation de l'environnement et des ressources. Par contre, les actions pour une meilleure utilisation énergétique commencent à prendre de l'ampleur mais restent confrontées aux méthodes et habitudes de consommation des consommateurs malgré le développement, la disponibilité et l'accessibilité de plus en plus de nouvelles technologies. L'efficacité et la gestion énergétiques pourraient significativement améliorer la situation pour préserver les ressources disponibles tout en respectant les normes environnementales appliquées. Ainsi, l'intérêt se manifeste dans ce projet à la problématique de la commande et la gestion de l'énergie électrique utilisée pour le chauffage électrique résidentiel puisqu'il représente une grande partie de la consommation dans les habitations. Cette problématique présente un ensemble de voies de recherche et de développement matériel et logiciel. Dans ce projet on s’intéresse aux développements des stratégies de commande et de gestion du chauffage électrique dans une maison de plusieurs chambres. L’identification du modèle thermique sera faite à partir des données réelles d’acquisition. Les stratégies doivent favoriser la réduction de la consommation (la demande maximale et la demande moyenne) tout en maintenant la qualité du chauffage et le confort à l’utilisateur. Les stratégies du délestage du chauffage entre les chambres, le décalage de la consommation et la variation de la puissance  des radiateurs doivent être évaluées et comparée afin de proposer des stratégies de gestion et de coordination entre les différentes plinthes électriques. Une plateforme développée sera utilisée pour l'expérimentation planifiée dans le cadre de ce projet. La plateforme intègre des microcontrôleurs, des capteurs de température, des convertisseurs à base de TRIACs et des radiateurs électriques (plinthes). Le langage C et Matlab seront utilisés.
Développement d'un robot mobile à deux roues Le projet concerne le développement d'un robot à deux roues pouvant se déplacer et porter une charge en équilibre. Le robot doit intégrer différents types de capteurs (humidité, température, luminosité, ultrason, boussole numérique), une caméra et une carte de contrôle principale du robot pouvant être connectée à internet et à un réseau local.  Les moteurs utilisés pour déplacer le robot  doivent être alimentés par des hacheurs quatre quadrants pour assurer la commande en vitesse et le  déplacement sous des trajectoires préétablies ou non établies (avant et arrière).   
Plateforme expérimentale connectée à Internet pour l'enseignement des systèmes asservis numériquesL'enseignement des systèmes asservis en ingénierie nécessite des équipements qui sont de plus en plus coûteux et peuvent ne pas être bien adaptés au contenu des programmes. De plus l'accessibilité aux équipements pose souvent des problèmes pour assurer la formation  adéquate et atteindre les normes d'agréments. Dans ce projet on s'intéresse à développer une plateforme connectée à internet pouvant être utilisée directement au laboratoire et aussi à distance. L'accès à distance favorise en conséquence la formation continue, et la possibilité de partage des équipements. On doit noter que ce type d'équipement peut coûter 20,000$. L'objectif ici est de produire un produit à coût beaucoup plus bas en considérant des composants et techniques modernes.
Automated sit-stand height varying workstation - design and impact on ergonomics indicators - Conception et impact de système automatisé variant la hauteur debout - assis sur l'ergonomieImpact of office workstation style on worker health indicators: an ergonomic studyWorking from prototype control systems, you will support the design and implementation of control systems for height adjustable table.  These will then be tested in laboratory and real-work environments to determine the extent that they promote (force) healthy postural changes.  Work will involve evaluation of contraints, costs and then fabrication and implementation with users.  Data collection will include wireless inclinometers and inertion motion units as well as questionnaires and muscle activity (EMG).  Usability testing will be done first in the laboratory and then in workplaces. 
 Modeling and optimization of a piezoelectric generator dedicated for energy recovery roads (1)Piezoelectric road is a new energy evolution to provide a sustainable solution in terms of environment, economy, and social needs.  The principle of piezoelectricity lies behind the crystals.  An electrical voltage is induced when crystalline materials are subjected to external force or pressure.  The piezoelectric crystals can be embedded underneath the asphalt layer to utilize the energy generated due to the vehicle motion.This project aims to :• develop a theoretical understanding behind the scaling of piezoelectric generator; • Study and simulate the power-conditioning unit of piezoelectric generator;• Develop a simple control with dedicated static converter for maximum power point tracking. 
Conception, modélisation et simulation d’un système de récupération de l’énergie des vagues (1)Ce projet concerne la modélisation d’un système de récupération de l’énergie des vagues et de génération d’énergie électrique dans leur environnement ainsi que leur contrôle. L’objectif de ce projet est de concevoir et d’implanter,  un modèle complet qui intègre dans un environnement informatique tel que Matlab/Simulink.  Pour se faire, il faut modéliser les différentes composants de l’installation et d’évaluer ses paramètres environnementaux. Ce qui nécessite la modélisation de la ressource, du capteur, de la transmission mécanique hydraulique, de la génératrice électrique (polyphasée), les convertisseurs statiques associés à la génératrice et la modélisation des éléments permettant la connexion au réseau électrique et le contrôle du système.
Conception et réalisation d’un suiveur à capteurs de trajectoire d’un panneau solaire (1)L’objet du projet concerne la conception et la réalisation d’un suiveur à capteurs de trajectoire d’un panneau solaire.  Le système oriente le panneau solaire en le faisant pivoter en direction du soleil et en maintenant en permanence un angle d’incidence des rayons idéal.  Ainsi, la production électrique par m2 de panneau atteint alors son maximum.  Le fonctionnement est supervisé uniquement par les 2 capteurs (micro panneau solaire).  Un capteur Azimut entrainé par un moteur CC et un capteur solaire d’élévation entrainé par un moteur linéaire.  Ces deux capteurs commandent le suiveur de façon à placer en permanence le panneau solaire face au soleil, de façon à capter le maximum de rayonnement solaire direct.  Le circuit de commande se base sur le kit TDMSENERGYKIT de TI.    C’est un kit complet contenant un convertisseur stattique, un DSP gérant plusieurs capteurs.  Ce microcontrôleur intègre des fonctions classiques (mémoires, CAN, temporisateurs, gestion de plusieurs bus) mais aussi des fonctions spécifiques (CNA, amplificateur à gain programmable, filtre numérique).  Le système (moteur, panneau, capteurs) est fabriqué localement et il est déplacé sur plate forme mobile pour l'amener à l’extérieur et effectuer la  validation expérimentale de tout le system.  
Implantation dans un FPGA d’algorithmes de commande et d’optimisation d’un véhicule hybride à pile combustible et supercondensateurs (1)Ce projet consiste à implanter dans une carte à FPGAs de quelques algorithmes de commande et d’optimisation pour un véhicule hybride à pile combustible et supercondensateurs.  Les convertisseurs statiques, les cartes de contrôle (cartes FPGAs, etc.) sont installés sur le prototype fabriqué localement.  Le travail concerne l’implantation et la validation de quelques algorithmes  de commande et d’optimisation déjà élaborés.  L’implantation utilise l’outil de développement «Xilinx System Generator for the MathWorks/Simulink».  Cet outil facilite considérablement l’implantation et la réalisation des stratégies de commande et d’optimisation.  En effet, l’apprentissage d’un langage de programmation complexe tel VHDL ou Virilog n’est pas nécessaire.  Seulement, une connaissance minimale sur les FPGAs est requise.  En plus, il permet de générer automatiquement à partir d’un modèle Simulink, le code HDL compatible avec les FPGAs d’Xilinx (Virtex 7), de minimiser le risque d’erreur et de réduire le temps de développement d’une façon significative.
Growth Effects of Fiscal Decentralization: Canadian Evidence This project aims at examining the growth effect of fiscal decentralization from a Canadian perspective. Firstly, an endogenous growth model à la Barro, with spending by different levels of government, will be developed to analyze the impact of fiscal decentralization on the long-run economic growth rate. Secondly, the implications of the theoretical model will tested using Canadian economic data. Different dimensions and new measures of decentralization will be considered in the empirical analysis.
Stress physiologique déclenché chez les bivalves par les niveaux d'acidification océanique prévus pour 2050 et 2100. Impacts physiologiques des niveaux d'acidification des océans prévus pour 2050 et 2100 sur la production d'énergie et le stress physiologique chez l'huitre de l'Est (Crassostrea virginica).Oyster aquaculture contributes significantly to the economy of New Brunswick.  However, this industry is put at risk by ocean acidification. On the Canadian West coast, oyster aquaculturists already have difficulties in obtaining a sufficient number of larvae and young oysters to support their commercial production, mainly because of low seawater pH.  In New Brunswick, on the Canadian east coast, data on ocean acidification are almost non existent.  This project aims 1- to describe the magnitude of acidification and the spatio-temporal variability of pH and other physico-chemical parameters in a few coastal sentinel areas and 2- to assess the vulnerability of Eastern oyster to ocean acidification.  In the  summer of 2018, we will continue to monitor physico-chemical parameters in oyster aquaculture sites.  We will deploy pH, temperature and salinity data loggers and we will take ponctual measurements of some species of the carbonate system as well as chlorophyll a.  In addition, we will expose Eastern oysters to the pH levels that are predicted for 2050 and 2100 to evaluate the impacts of acidification on survival and various physiological functions.  Among others, we will measure the activity of key enzymes of the aerobic and anaerobic metabolic pathways, the concentration of anaerobic metabolites, the activity of enzymes involved in shell synthesis, and stress hormones concentration.  These analyses will be done by spectrophotometry and liquid phase chromatography. 
Risk Sharing of Unemployment across Canadian Provinces In advanced countries like Canada, the unemployment rates among young workers are not only higher than older workers, young workers generally have a greater risk of being unemployed than older workers. Sattinger (2004) argues that during negative economic shocks, high skilled workers look for both high-skill and low-skill jobs, but low-skilled workers can only seek low-skill jobs which puts burden of cyclical swings on low-skilled workers. Despite abundance of literature about the short and long-run consequences of persistently high youth unemployment, only a handful of papers examine how workers of different age groups bear macroeconomic shocks from an inter-generational risk-sharing point of view. Formulation and implementation of labour market policies in Canada fall under the joint jurisdiction of the federal and provincial governments. This leads to a substantial variation in labour market conditions and institutions across provinces. Additionally, changes in labour market policies in 1990s may influence the level of employment protection and the nature of relationships between unemployment rates of various age groups and business cycle movements. Inconclusive evidence regarding how variations in labour market conditions and institutions influence workers from different age-groups across Canadian provinces warrants a comprehensive study. Using statistical methods, this research project intends to answer the following questions: (i) How do workers of different age groups absorb the cyclical fluctuations in the economy? (ii) Do unemployment rates of different demographic groups move together? (iii) Which group of workers bears the burden of negative macroeconomic shocks most? (iv) How do changes in labour market institutions in early 1990s influence the relationship between macroeconomic shocks and unemployment rates of different demographic groups? (v) How quick is the recovery time for workers who absorb shocks due to short-term macroeconomic fluctuations. 
Pyrolysis of biomass to produce value-added products (2) With the increasing concern about the climate change and environment protection, products from renewable materials are being targeted to reduce emissions and curbing the climate change effects. The most important aspect of using biomass for energy, bioproduct, and specialty chemicals is that it is renewable and a carbon neutral material. The intern will be working at Bioenergy lab at Mechanical Engineering Department, Fredericton, UNB. The incumbent will conduct experiments, use software to record data, analyzing, interpreting and reporting the data. The incumbent will have hands on experience of recently developed innovative microwave reactor for thermo-chemical conversion of selected renewable materials. The incumbent will work on the modelling and optimization of feedstock and process parameters, and study the kinetic reaction. The outcome will be to generate new knowledge on the product quality, energy efficiency, and process development.  
Green technoloty for the control of the Emerald Ash Borer (1) The Emerald Ash Borer, Agrilus planipennis (EAB) is an invasive beetle originating from Asia that has now killed tens of millions of ash trees in USA and Canada. It was first detected in 2002 in Detroit, MI but has been present in North America since at least the early 1990s. It has not been identified as a pest in its native range of China, Korea, Japan, Mongolia or eastern Russia. At the time of its discovery in North America, very little was known about the chemical ecology of this species with respect to its host and/or mate-finding behaviour. Monitoring of its rapid spread has proven very difficult, and improved detection methods and tools are urgently required. Moreover, current mamagement strategies are limited to tree injection and tree removal, in attempts to slow the spread or reduce the level of mortality caused by this insect in ash trees. Tactics exploiting the EAB's chenical ecology could be developed as additional management options to reduce the impact of this devastating insect pest. 
Comparative gender studies: gender economic well-being gap This project will investigate the cross sectional variance, and progress of economic well-being of women in various regions of the world. The gender income gap has been verified in most regions of the world.The study will be based on not only the income gap between genders, but also other measures such as total wealth (total assets - total debts), and  participation gender gap in labor markets, governance and politics. Proxies will be used when actual variables/indices are not available.The second stage of the project will be to answer the question whether pay equity between the genders would induce faster economic growth. Studies show that gender wage gap existed even for the jobs which require equal level of education/skill. One argument on the issue is that higher wages for women would reduce business profits and would lead to curb investment required for economic growth. On the other hand, higher income for women would generate consumption and household investment which would boost the economic activity. An economic efficiency argument may also be raised: according to the neo - classical economic theory, wage paid to laborer should match their marginal productivity. This implies equal wages for males and females regarding their economic input rather than their gender, which is arbitrary by the mainstream economic theory. Any deviation from this efficiency would slow down economic growth. At the third and last stage, the causality relationship between labor force participation of women and economic stability will be investigated. The hypothesis to be tested is "a higher ratio of labor participation of women increases economic stability." The study will combine findings from all three stages of the project, and conclude with a comparison of results from various parts of the world.
Advancing Anaerobic Memebrane Bioreactors for Resource Recovery from Wastes and Water ReuseManagement and disposal of waste poses a challenge for many industries in complying with environmental regulations. Adding value to the waste materials generated from industries would be economically beneficial for industries. There is a need for effective and sustainable infrastructure that has potential to add value to waste materials through the extraction of valuable products. Anaerobic membrane bioreactors (AnMBRs) have strong potential and are becoming popular compared to conventional anaerobic bioreactors, especially for the treatment of biodegradable industrial waste with high solids content, because of their ability to retain a high quantity of active biomass for a longer duration, produce lower quantities of sludge, and superior quality of effluent with smaller footprints. The main aim of the proposed research is to advance the application of AnMBRs through the development of innovative configurations for the treatment and value addition to biodegradable, high-solids, and starch-based food processing wastes. Its feasibility with respect to efficiency, yield of valuable products (fatty acids and bioenergy), and membrane performance will be investigated in this project.  The results of the proposed research will further strengthen and advance an on-going innovation in AnMBRs in collaboration with a Canadian industry for a commercially viable and sustainable membrane-integrated anaerobic bioreactor technology in the area of value-added management of industrial wastes, particularly those generated from agro-food processing and forest industries (eg. dissolving pulp) in New Brunswick.
Modular testbed for parallel robots We would like to create a low cost, modular, and flexible test facility to test small to medium size robotic mechanisms. We have some modules already built, and others planned, but these are to be designed, fabricated and tested.  Of particular interest will be the design and construction of sensors and actuators.
Cable-driven parallel parallel manipulators: actuator design and testingA key component of the current work at the Robotics and Mechanisms Laboratory is the creation of actuated struts with a high packing ratio.  That is, we ought to design and test linear actuators that can be compacted.  A simple example of such cases are telescopic actuators.  However, what this project demands are actuators with even larger strokes or higher packing ratios.  Some ideas include coiled actuators.In this specific case, some actuator concepts are being developed in our lab.  The goal of this specific portion of the project is to take one or two of those concepts and go through the design, fabrication and testing of an actuator prototype.
Integrated Forest Biorefinery and PHK Dissolving pulp productionThis project is related to the area of forest biorefinery with the objective of developing advanced manufacturing processes to improve the dissolving pulp product quality, such as the purity, molecular weight distribution (MWD) and reactivity, and simultaneously to decrease the overall production cost.  To do so we propose strategies of applying relevant technologies including biotechnology (enzymatic treatment), chemical and mechanical treatments.  Specifically, we will develop the technology of using xylanase and/or cold caustic extraction as a pre-treatments stage to enhance the removal of hemicelluloses in the productions of high purity and narrow MWD of cellulose pulp from the pre-hydrolysis kraft-based (PHK) process.  We will utilize endo-glucanase to replace the hypochlorite bleaching as a green alternative to improve the pulp viscosity monitoring, the filterablility, accessibility and the Fock reactivity, whilst improving the environmental foot print of the production process.  We will also investigate the potential of applying mechanical refining/grinding as a pretreatment process to improve the enzymatic and chemical process efficiency.
Evaluation of the Stability of Polymer Foams using Self-Assembling Polymeric Systems (1)CO2 enhanced oil recovering (CO2- EOR) is becoming an important process because it offers several benefits such as the geo-storage of CO2 emissions and the advantage of recovering residual oil from old depleted reservoirs. However, during CO2 miscible or immiscible gas flooding a common downside is the formation of viscous induced fingering due to the large difference in densities and viscosities between the gas injected and the reservoir fluids (i.e. crude oil and formation water).Therefore, this project focuses on the formulation of foam systems using self-assembling polymeric systems and CO2 for applications in Enhanced Oil Recovery as a mobility control agent.The objectives of the proposed project are:1- Formulation of the foaming solution formulation 2- Preparation of the foaming systems3- Evaluation of the stability of the foam systems4- Determination of the effectiveness of the foam in porous media in terms of mobility control5- Establishment of the effectiveness of the optimum foam system in recovering oil.The proposed research activities are extensive and time consuming, thus two research assistant positions are required to complete the scope of the project during the summer of 2017.
Biomechanics of the machine-user interface of exoskeleton walking devicesBody worn exoskeletons for assisting or augmenting human performance is an emerging and rapidly growing commercial industry that promises to be transformative for both preventing musculoskeletal (MSK) injury and disease onset, and for rehabilitating those with mobility impairments due to neurological and MSK disease or injury. An essential feature of the exoskeleton regardless of its intended application is the ability transfer mechanical energy to and from the user's limbs in a manner that is efficient (minimal loss of energy), safe (minimal disruption of internal joint dynamics) and comfortable (minimal loading of body segment soft tissues). A critical gap in current knowledge is how all these (and other) factors interact during dynamic human activity. Filling this gap is paramount given the technology is already commercially available and being used to treat patients.Dr. McGibbon's research team has recently developed a full-body musculoskeletal model (OpenSIM/Matlab) of the human user and exoskeleton. Our next step is to rigorously validate the model, which requires instrumenting the contact surfaces (braces/cuffs/etc.) of the exoskeleton with sensors for measuring load/pressure at the user-exo interface (UEI), and then comparing these measurements to those predicted by the model. This will allow the development of a more detailed finite element model of the UEI that can then be used as a design tool for optimizing these devices for efficiency/efficacy and comfort/usability for a variety of applications.The specific research project for the Mitacs GlobalLink intern is to design, source, implement and evaluate a sensorized lower-extremity powered exoskeleton. Because our model currently predicts forces between the cuffs and users legs (rather than pressure), each element of the EUI needs to be instrumented in some manner in order to compare with the model prediction. Experimental data will be acquired in a motion analysis laboratory to compute predicted forces synchronously with measured forces.
Measuring Mobility Using Wearable Sensors (1) Our team focuses on the application of wearable sensors for measuring mobility of individuals in clinical and community settings.  I am interested in further understanding mobility in the aging population, as it is a powerful indicator of function and quality of life.  Currently, we know very little about mobility in older adults and how it changes as a function of age, diseases/disorders, and health care settings (e.g. nursing home vs assisted care).  Additionally, we would like to use mobility data to increase our understanding of when to transition from one level of health care.  The research project will be collected from individuals in the community, nursing homes, and hospitals using wearable sensors.  Data from wearable sensors will be processed using online data analysis tools from the sensor corporation.  Statistical analysis is conducted using SPSS and matlab.
Motion capture and Biomechanical Data Analysis (1) Each year, our research focuses on numerous human movement research studies involving a variety of populations including, persons with autism, cerebral palsy, orthopaedic problems and also typically developing children and adults.   Motion capture, force plates, and EMG are used to track and analyze patterns of 3D movement.  This research involves expertise in various fields including biomedical, mechanical and electrical engineering, as well as physiotherapy and kinesiology.Much data from individuals across the life span (children and adults) has also been previously collected but requires analysis and interpretation using specialized software.  Additional data on further participants will be collected over the internship period.  These research projects will also involve sensor technology validation and testing (wearable sensors, pressure sensors, etc) for use in human movement research. Of importance is the processing and integration of biomechanical data into usable databases through specialized visual 3D software (which will be taught to candidates on arrival).  Our lab provides world class facilities, and state-of-the-art hardware and software that will undoubtedly provide students with desirable skills for the future. If you enjoy 3D software, signal processing and data analysis,  this is the place for you!
Myoelectric Signal Analysis for Neuromuscular Function (1) The control mechanisms for neuromuscular systems and the ability to produce functions such as movement efficiently have important clinical implications and are of research interest. Restoration of these functions when impaired by injury, loss, disease or aging, require observation and understanding of the control mechanisms. One method to observe neuromuscular function is through the use of surface electrodes to record myoelectric signals (MES) from contracting muscles. The MES measures the result of the neural commands sent to the muscle and provides evidence of various factors including the neural mechanisms responsible for deficiencies and interactions between muscles (agonist, antagonist and synergist). The MES is a useful tool to examine developmental aspects of the neuromuscular system such as adaptations due to age. Recently, advances in MES processing have resulted in new techniques, which are more robust. High-density electromyography (HD-EMG) allows the acquisition of significantly greater numbers of muscle channels and therefore greater information from the muscle as a whole. These new systems allow for the development of topographical (energy) maps, which can then be used to further study muscle activation patterns. This is particularly suited for those with limited muscle physiology due to injury or loss. Recent work from our lab investigating muscle activity (using HD-EMG) of the forearm from a group of healthy adults as well as traumatic and congenital amputees has shown reliable muscle patterns can be detected for various movements using this technology and that the information obtained can be used for better multifunction control of myoelectric prosthetic devices. Further investigation of interlimb coordination with this new technology is warranted.In addition to surface EMG measures, the relationship between muscle activity and force production is important to understand the mechanics of movement. While numerous studies have examined the MES during stationary conditions, the relationship between the signal and force 
Real-Time Mobility Analytics The project aims to develop analytical tasks such as data filtering, data cleaning and low-level data contextualization that can be carried out at the edge of a network. In contrast, more complex analytical tasks such as graph processing can be deployed in the cloud, and the results of ad-hoc queries can be pushed to the edge as needed by a user application. Graphs are efficient representations used in real-time mobility analytics because they unify knowledge about connectivity, proximity, and interaction of IoMT data streams. Two types of graphs will be explored in this project to enhance current real-time mobility analytics being carried out in the People in Motion Lab. First, time-varying graphs which are represented as time-ordered sequences of graphs defined over a fixed set of nodes that will be used for capturing mobility patterns of transit networks. Second, bi-partite graphs which are graphs whose vertices can be divided into two disjoint sets U and V that will be used to find evolutionary community clusters over time. An integrated platform based on both cloud and edge computing will be available for the project. The edge streaming platform consists of mobile fog nodes first introduced by Cisco as a bridge between edge devices and the cloud. It supports a distributed computing model that provides services at highly geographically distributed fog nodes such as access points, switches, and routers. The cloud platform is a Hadoop-based framework based on Apache Storm for supporting an entire streaming data analytics workflow, which consists of data ingestion, data processing, data visualization and data storing.
Evaluating economic consequences of large weather events due to climate changeIt is a well-established fact in scientific literature that ongoing climate change leads to an increasing frequency of extreme weather and climate events such as floods, storm surges, cyclones, hurricanes, high speed winds, thunderstorms, snowstorms, blizzards, extreme temperatures, and others.   All these events lead to a significant economic damage to property, infrastructure and human health, and currently there is no good methodology to evaluate this damage in monetary terms. Over recent years we have observed many examples of some of the above mentioned events in the province of New Brunswick in particular and Atlantic Canada in general. In this context, it is important to understand more fully the factors influencing these events and economic damage they cause in order to design more effective mitigation and adaptation programs.  In this Project, we are going to categorize extreme weather events in the province of New Brunswick as hydrological, meteorological and climatological events and will define their attributes such as the rate of occurrence, intensity, magnitude, duration, timing, and others. The ultimate goal of the Project is to establish a relationship between these events' attributes and economic damage they cause. In this regard, we will design and estimate the so-called damage functions with respect to the most damaging extreme weather events in the province of New Brunswick.  The designed and estimated damage functions will help us define future expected damage from these events and formulate monetary target for the investment into mitigation and adaptation policies. 



Location Encoding Systems A Location Encoding System (a.k.a. geocoding system) is a scheme that assigns systematic alphanumeric labels to geographic locations or entities. Location Encoding Systems can be grouped into two categories: (a) those that convert geographic coordinates of point locations (latitude and longitude) into codes using an encoding scheme (e.g., Geohash), and (b) those that partition the earth surface and assign codes to the tiles generated by this partition. In the latter category, the tiles are encoded using an algorithm that calculates the alphanumeric strings and avoids recognizable words (e.g., Open Location Code), or the tiles are assigned one or more recognizable words from the English or other dictionary (e.g., what3words). This project is about building alternative Location Encoding Systems for a University Campus and dicovering the advantages and disadvantages of those systems. Read more about Location Encoding Systems here: http://www2.unb.ca/~estef/papers/go_geomatics_stefanakis_march_2016.pdf 
Analysis and simulation of biological systems (1) The research project consists of the analysis and simulation of amathematical model of a host-pathogen system under study in theresearch group.   Ideally,  the student will develop their own model during the first four weeks of the project.  However, the student may also select to do a further analysis of a model already developed by the research group.  The project will include a discussion of the model and the objectives of the analysis in the context of the host-pathogen system.   The details of the techniques used for the analysis and simulations. A presentation and report on the results of the analysis.Systems currently under study by members of the research group include the spread and control of malaria, stress induced plant defenses, the spread of marine invasives such as the green crab, the application of intra-guild predation models to mudflat population dynamics, and the dynamics of the restoration of a salt marsh community.  Each of these studies uses mathematical models, in the form of dynamical systems, to describe the system.   The models are studied via mathematical analysis and computer simulations.The exact approach taken in the project will depend on the backgroundof the student.  The model may consist of a system partial or ordinarydifferential equations, or may be an individual-based computersimulation model.  The student will base their model on previous workand on discussions with other students doing fieldwork on the system.In addition, the student will work with PhD students working onsimilar models for other systems.  The model will be parameterizedusing available data from previous seasons and tested in ongoingexperiments.
Development of smart assistive technologies for remote stability and mobility monitoringThe ageing global population is putting increasing stress on the healthcare system, necessitating a shift towards proactive health monitoring and self-management. Among other numerous medical issues faced by elderly, they often suffer from reduced muscle strength and balance therefore making falls the number-one cause of accidental injuries in elderly people. This research is part of a larger program focused on smart assistive technology solutions to help track the quality and quantity of physical activity of elderly population. The specific focus of this project is to extend an existing platform to other assistive devices so that they can be deployed in in-home scenarios for unobtrusive long-term monitoring to obtain meaningful mobility and stability information. As a part of the growing internet-of-things (IoT), this work also aims to investigate the diagnostics and predictive capabilities of smart assistive technologies.           
Algorithm development for smart assistive technologies to quantify stability and mobilityThe ageing global population is putting increasing stress on the healthcare system, necessitating a shift towards proactive health monitoring and self-management. Although increases in various medical conditions are correlated with age, it is reduced muscle strength and balance that contribute to making falls the number-one cause of accidental injuries in elderly people. This research is part of a larger program focused on smart assistive technology solutions to help track the quality and quantity of physical activity of the elderly population. The specific focus of this project is to develop algorithms to quantify stability and mobility of a user using information collected from smart assistive devices. This project is also focused on using machine learning approaches to develop analytics that allow optimal segmentation of gait data and the calculation of metrics that describe the user’s gait.  
Large Scale Collaboration in a Programming IDE Computer programmers are in increasingly high-demand as our society moves to an information-based economy; however, they are often the limiting factor in completing many IT projects. This is because many programming tasks require large amounts of time to complete, regardless of the experience or expertise of individual programmers. While previous research has shown that two programmers sitting together can actually lead to gains in code quality, adding more programmers to a task does not necessarily yield time savings. This is because collaboration with larger groups has too much overhead in terms of maintaining an awareness of what collaborators are working on, and of the roles a responsibilities of individual team members within the larger task. Current computer programming environments do not provide support for collaboration among three or more programmers to work on the same programming task at the same time. In this project, we will build and test a programming environment that will provide support for larger groups of computer programmers to collaborate more effectively.Our novel programming environment will reinforce the roles and responsibilities of programmers within a larger task. It will also provide critical information that will allow a programmer to get information at a glance about the activities of collaborators. This project will make large-scale collaboration around a common programming task possible and efficient. Collaborative programming by large groups has not previous been investigated, and it will make substantial contribution to research in the large fields of computer-supported cooperative work and software engineering. The programming environment developed in this project will be made open source, and therefor has the potential to be used in real work within the global IT industry. This work will provide essential new knowledge about how collaboration between programmers can be supported and provide new tools and understanding of programming.
Adaptive control of an exoskeleton leg for rehabilitation (1) Stroke and spinal cord injuries are significant health problems that affect a growing number of people as our population ages. Rehabilitation is critical to provide a good quality of life and keep our elderly at home, but in-patient rehabilitation is limited and expensive. Robotic exoskeletons offer the promise of providing at-home rehabilitation and mobility (allowing patients to navigate in their home), resulting in increased amounts of movement; better and faster rehabilitation; improved quality of life; and lower health-care costs. Several companies have recently developed lightweight exoskeletons appropriate for rehabilitation. However, their control algorithms are slow; they look robotic; and they don't enable natural movement, particularly in the presence of obstacles present in a typical household environment.We have recently developed a lower-limb exoskeleton on which we can test various control strategies. We have also created several exciting control strategies that are very intuitive and predictable, yet adapt to the user and the environment to ensure stable, natural gait. Previous Mitacs interns have helped to compare these strategies against conventional control approaches. This project will extend the capabilities of that controller to other activities, ranging from climbing stairs, to gait initiation / termination, to sit-to-stand and stand-to-sit. Fusing these activities with our existing control strategies will result in a versatile exoskeleton that may be used in a home environment by the elderly, or in a hospital rehabilitation setting.
Understanding how people adapt, to improve prosthesis co-adaptationScience has made great advances in understanding conventional human-machine interfaces such as video-game interfaces and fighter-jet control. These advances have been based in large part on a principaled understanding of hum humans interface with devices. When humans interface with a prosthesis, however, many of the conventional rules don't apply. For example, the signal noise they produce is multiplicative rather than additive. These differences make much of our conventional wisdom irrelevant, and leave us without guidance for the design of better control interfaces or training paradigms to improve the control of prostheses. As a result, over 50% of people with an upper-limb amputation chose not to wear any prosthesis at all.Computational motor control is a recently developed area that uses a math framework that incorporates the characteristics of human movement to predict the interaction with machines and to improve algorithm development. So far, we have used it to successfully predict how people control prostheses and how they adapt to unexpected changes in their visual feedback due to their own mistakes or changes in the environment. We have accordingly demonstrated the strength of this approach in speaking to the unique needs of prosthesis control.This project will explore how people adapt in light of mistakes they make. It will then implement a prosthesis controller that co-adapts with the person to offer the best control possible, using a complementary adaptation strategy.
Collaborating in Augmented Reality Augmented reality technology places 3D, interactive graphics into real world environments, which provides the viewer with new and more natural ways to access information. Augmented reality (or AR) can enable work to be accomplished in new and more effective ways. For example, a mechanic working on an engine can display reference documentation next to the engine they are trying to repair. Or, if the mechanic requires help from a more experienced colleague who is in another city, the remote colleague can see the problem from a distance and reach into the space, pointing out where the problem lies. While AR enables new forms of interaction between people separated by distances, there are still a number of important details that need to be worked out before such collaborations are feasible. In particular, when we work with people in the same location on a physical task (such as engine repair), we get a lot of information as a consequence of them just being in the same physical space. Information such as where a collaborator is looking, pointing and moving contains critical information that we often take for granted, but when not available, cause collaborations to quickly break down. People naturally use details about where people are looking in combinations with making a hand-gesture to enable making comments as "it's right there". However, if you don't know where a collaborator is looking, or even if they are looking, people must engage in detailed and cumbersome conversations in an attempt to try to accurately convey where "right there" is.In this project we will design and build new Augmented Reality interactions and interfaces to better support collaboration at a distance. We will work with the latest AR technology and evaluate our technology with groups of people working together on collaborative tasks.
Maritime Application of Unmanned Aerial Vehicles (1) This project looks at developing autonomous Unmanned Aerial Vehicles (UAVs) for maritime missions like ice avoidance for surface ships in the north, detection of surfactants on the ocean surface, and profiling of the lower atmosphere boundary-layer for aerosol distributions. These capabilities are enabled by developing the on-board autonomy for UAVs and getting them to collaborate robotically. The capabilities require UAV development, specifically marinizing UAVs for extended ocean observation and autonomous docking on surface ships. These last two capabilities are novel and transformational for ocean observation.Graduate and undergraduate students will conduct the proposed research. Graduate students will develop techniques for autonomous docking of the UAV and ship UAV collaboration. Undergraduate students will assist the graduate students with integration, flight tests and experiments.The project mixes the students tasked to a subproject so that an interdisciplinary interaction occurs regardless of whether the student works with an engineer, computer scientist, or other specialists. In this way, the students will be mentored by industrial or government supervisors as well as their principal academic supervisor.
Development of Civilian Unmanned Aerial Vehicles (1) UAVs have gathered a wealth of interest for the potential advantages in information gathering. Although UAVs have been widely used in the defence industry, very few technologies exist for civilian applications. With the rapid integration of UAVs in the domestic airspace, there is an urgent need of novel civilian UAV technologies. UNB and industry partners have engaged in a collaborative partnership in order to develop innovative UAV technologies and services for forestry. Research results will be verified and tested in Fredericton with the assistance of industrial partners.  The project team will integrate UAV platforms including airframes, payload sensors, actuators, power plant, and communication systems for forestry. The long term objective of the project is to develop an autonomy package and payload sensor techniques for civilian UAVs to be used in forestry. The fixed-wing UAV with onboard sensors will be used to collect forestry data. The autonomy package will be implemented on the onboard computer to guide and control the fixed-wing UAV. Collected forestry data will be transmitted and processed on the ground control station. The ground crew will conduct missions using the ground control station. The field verification will be completed at flight sites in New Brunswick specified by industry partners. 
Neural Network Models for Natural Language Processing for Low-resource LanguagesNatural language processing systems for a variety of tasks such as spelling correction and machine translation use statistical machine learning techniques and are typically trained on a very large collection of documents, called a corpus. For some languages, such as English, French, and German, very large corpora are readily available. However, many languages do not have sufficient resources to enable conventional NLP systems to be trained; such languages are referred to as low-resource languages. One active area of research is therefore to develop NLP methods for low-resource languages. This research has the potential to bring NLP systems to more languages, as well as to aid language revitalization efforts for endangered low-resource languages.An important component of many natural language processing systems for tasks such as machine translation and spelling correction is a language model, which is able to predict whether a sequence of words is likely in a given language. Building a language model typically requires a very large training corpus, and is therefore challenging for low-resource languages. One potential way to overcome this is to leverage information from a well-resourced language, such as English, to build a language model for a low-resource language. Recently, neural network-based approaches have been proposed to learn cross-lingual representations of word meaning, referred to as cross-lingual word embeddings. In this project we will apply cross-lingual word embeddings to build neural network-based language models for low-resource languages.This project will focus on first nations languages spoken in the province of New Brunswick, for which very few resources or NLP systems are available, with the goal of developing methods that could also be useful in the future for building systems for other low-resource languages.
Dynamic range identification for ultra-low-power bandwidth-sufficient nearly line-of-sight indoor communication links (1)A communication environment is modelled where there are many mobiles or portables communicating with an access point.  An existing MATLAB(TM) or GNU Octave scripted time-domain simulation exists.  It is a few hundred lines long and comes with a signal flow graph corresponding to the digital signals and bits processed.  It models mobile devices having multiple transmit antenna per device.  The access point uses multiple antennas.  The access point's receiver antenna outputs are fed to finite-impulse response (FIR) filters and the outputs of those filters are summed in order to estimate the data for a particular mobile user.  There is one bank of FIR filters per mobile user and these banks of filters perform the spread-spectrum decoding and MMSE-limited channel matrix inversion.  The current simulation adapts the outputs of the FIR filters using a least-mean square (LMS) algorithm in order to make the multivariate estimate of the received data as close as possible to the transmitted data in a minimum mean-square error (MMSE) sense.   Correct decisions are used during the joint training of the FIR filters.   Linear modulation schemes are used, such as quadrature phase-shift keying (QPSK).  Direct-sequence spread spectrum is used to match the bandwidth of the simulated radio channel to the sufficient bandwidth that is predicted from the geometry of the office environment.  The signal-to-noise (SNR) levels are measured before and after processing by the filter bank.  The basic channel impulse response is determined from a Gaussian Wide Sense Stationary Uncorrelated Scattering (GWSSUS) model.  The signal levels before de-spreading are determined using free-space path loss and Friis' equation, as this is a channel model which is satisfactory in the absence of a set of radio channel impulse response measurements.  The varying SNR and power levels allows exploration of varying types of regulatory environments.
A Resilient Parallel Database for Heterogeneous Big Spatial DataSpatial databases are the lynchpin behind most traditional GIS applications, in domains ranging from land surveys to city planning or resource monitoring. With recent advances in remote sensing technologies and the emergence of spatial Web applications, there is an acceleration in the growth of spatial data volume. For instance, the Sentinel-2a satellite, which was recently launched by the European Space Agency, is producing 1.7 terabytes of spatial data per day. It is tasked with monitoring the world's food crops and giving international food agencies advance notice of poor harvests and the potential for famine. Besides the data volume, another key feature of spatial datasets is its variety. Whereas remotely sensed satellite imagery fall under the category of raster data, a significant portion of spatial data is stored in vector format.  A key issue for a spatial database is to provide interoperability between heterogeneous big spatial datasets and support complex spatial queries. Finally, it is important to provide integrated support for parallel spatial analysis.   Spatial queries lie at the heart of spatial analysis. Whereas geospatial Web services, such as Google Maps, are driven by short-running range queries, many of the emerging spatial analytics applications are characterized by long-running spatial join queries.  These queries can benefit from high performance query processing.  With the growing popularity of the open source MapReduce framework Hadoop, a number of MapReduce based spatial query processing systems have been developed. However, the set of spatial query features supported by these solutions are still limited. The goal of the project is to develop an open-source shared-nothing parallel spatial database. We will investigate how to offer the best  of both: the performance of parallel databases and the fault-tolerance of MapReduce systems. Another important focus will be to integrate statistical inference features within the system to support geospatial analytics.
Scalable System for Data Science Data Science enables one to bring structure to large quantities of data and make analysis possible. Traditional database systems assume that when data user asks a query, she has a good knowledge of the schema and a given query is the one she wants to be answered by the DBMS. However, sometimes the user does not know what she is looking for in the data, because it is not always possible to know in advance what the important questions are. Rather, the user often looks to find "something interesting" about the data, for instance an unexpected trend. Data exploration is about efficiently extracting knowledge from data even if we do not know exactly what we are looking for.Python and R have emerged as the most popular choices of doing Data Science. However, due to the volume, velocity and variety of the generated data, existing run-time systems (for instance, CPython) are not able the meet the computational challenges of Data Science applications. The applications written for these language run-times often do not scale. The goal of the research is to devise new approaches to data processing that can support exploration and analysis on data at massive scales. In this project, we will explore topics like adaptive data loading, caching, indexing, storage and novel data exploration techniques.
Proof of concept: Bio-contained live Aeromonas salmonicida vaccine against furunculosis. In contrast to other Gram-negative bacteria, A. salmonicida has two functional asd genes (Asda and asdB). Recently, I have developed the tools to manipulate A. salmonicida and deleted each of these genes in a single A. salmonicida strain. This double A. salmonicida ΔasdA ΔasdB (Δ: in-frame deletion) mutant does not require DAP for growth. This unexpected result suggests a novel pathway for synthesis of DAP and cell wall. Further analysis of the A. salmonicida aspartate pathway showed a set of putative genes that encode for a bifunctional aspartokinase–homoserine dehydrogenases (thrA and metL) that convert homoserine into L-aspartate 4-semialdehyde, and two putative 4-hydroxy-tetrahydrodipicolinate synthases (dapA1 and dapA2) that convert L-aspartate 4-semialdehyde into dipicolinate acid. All these compounds are DAP intermediates. Here, I propose to study the genetics of DAP synthesis in A. salmonicida to construct a live attenuated A. salmonicida bio-contained vaccine. Also, this study will open the door to the design of a balance-lethal system, a key in the development of recombinant live vaccines for antigen delivery. 
Resolving the mosquito feeding bias paradox: using mathematical models to understand the evolutionary epidemiology of mosquito feeding (1)While classical epidemiological models describing the spread of vector-borne diseases assume an equal likelihood of a mosquito biting either an infected or susceptible host, recent empirical studies report that Anopheles mosquitoes are more likely to bite malaria-infected hosts. Mathematical models have been developed to understand the epidemiological dynamics of malaria given mosquito preference for infected hosts, but to date no studies have considered the evolutionary ecology of mosquito feeding bias. Mosquitoes that preferentially bite infected hosts may be at an evolutionary disadvantage because they limit the number of hosts that they are willing to bite. This implies a reduced probability of successfully feeding and reproducing and is referred to as the 'mosquito feeding bias paradox'. The aim of this research project is to: 1) develop mathematical models that illustrate the feeding bias paradox, and 2) to formulate and test hypotheses that could explain why mosquitoes evolve a feeding bias, thereby resolving the paradox.
Developing Sustainable Control Measures for Pathogens of Cultured Fishes In all kinds of intensive animal production, where single or multiple species are reared in high density, infectious disease agents are easily transmitted between individuals. In these systems, vaccination is one of the most important enhancers of production yields, and it is an effective method to prevent infectious diseases, and reduce antibiotic usage. Currently, formalin-inactivated vaccines, formulated from type strains or from on-site bacterial pathogen re-isolations (autogenous vaccines or emergency vaccines), are been utilized to control these bacterial pathogens. Although initially, this strategy was effective, current vaccination practices make aquaculture vulnerable to the evolutionary emergence of high virulence strains. Current formalin killed vaccine formulations, like autogenous vaccines, generate an immune response against non-essential antigens for pathogenesis (e.g. lipopolysaccharide, peptidoglycan, flagellin, all considered adjuvants) favoring the emergence of virulent variants. Although this favors the autogenous vaccine industry, it is detrimental to wild populations and cultured fish health. Modest performance of current vaccines is due to a marginal application of the knowledge about the molecular mechanisms of marine bacterial pathogenesis to vaccine design. In this context, here we will develop improved tests for assessing response to vaccination (i.e. antibody for characterizing cell mediated and immunological memory are lacking) and improved bacterins that expose, in their surface, cross-immunogenic antigens that are naturally synthesized only during infection. Thus, immunity against these antigens will preclude the progress of a systemic infection.  Also, we will purify these antigens and evaluate them as a characterized formulation. Specific antigens predicted by reverse-vaccinology, will be synthesized and evaluated as sub-unit vaccines. Immune response will be evaluated by transcriptomics and immune protection will be assayed by challenges. The evaluation of these vaccine formulations in vivo will advance our knowledge about the mechanism of bacterial pathogenesis in fish and also fish immunity.
Acid mine drainage treatment using biochars Using renewable sources (biochar from forestry residues and mussels shells from fishery residues) in the treatment of acid mine drainage and removal of target metals such as selenium, lead, and iron. Series of adsorption experiments where the adsorption capacity of the biochar and/or mussel shells will be determined. The char and shells will be characterized using XRD, SEM, surface area analyzer etc, before and after treatment. The uptake of target contaminants will be measured and the application of the char/shells studied.
Application of bioproducts produced from pyrolysis of biomass waste materials_Clone (1)In this research we are pyrolysizing waste biomass (forestry residues, fish processing waste, agricultural waste etc. and converting into bio-oil (for use as a replacement for heating oil) and biochar (as soil amendment or adsorbent for use in industrial wastewater treatment). We are also co-pyrolysizing biomass to catalytically upgrade the products. In this porject we will study the bio-oil and char and determine possible applications and upgrading processes to improve quality and widen application.
Hibernia EOR Lab The Hibernia Enhanced Oil Recovery (EOR) Lab is a multidisciplinary team of researchers dedicated to providing laboratory and simulation support to the EOR activities of the local oil and gas industry and to solving fundamental problems of multiphase flow. The group encompasses researchers from the areas of pore-scale physics, reservoir engineering, mathematics, rock mechanics and sedimentology.As production peaks offshore Newfoundland, Enhanced Oil Recovery (EOR) can further increase recovery of post water or gas flood residual oil. Even in more simple reservoirs of homogeneous unconsolidated sandstone, recovery of residual oil is challenging due to the physics of mobilising disconnected oil droplets trapped in the smaller pores and pore throats of the rock. Complex reservoirs with lateral or vertical segregation, heterogeneous layers of varying pressure, permeability and/or wettability all pose more challenging to enhancing recovery factors. Injecting carbon dioxide (CO2) is one useful method of recovering more oil due to the specific CO2 properties and how it mixes with the oil at reservoir conditions. This research aims to experimentally and mathematically investigate and compare the use of CO2, and other gases of interest, for oil recovery considering offshore Newfoundland specific conditions. The laboratory is performing experimental investigations of fluid-fluid and fluid-rock interactions during the recovery of oil.
Solvent free chemistry of aminocarbohydrates (1) One of the key principles of green chemistry is to use renewable feedstocks i.e. biomass. Use of such materials will allow the remaining petrochemical feedstocks to last longer and let them be used more effectively. Aminocarbohydrates including chitin, chitosan, glucosamine and N-acetyl glucosamine have been much less studied as renewable chemical feedstocks compared with cellulose, starch, glucose and fructose. Aminocarbohydrates can be sourced from a range of places including the shells of crustaceans. We are looking to develop new, green technologies that make use of aminocarbohydrates as starting materials to either make new composite materials or organic 'platform' molecules. We have already discovered processes that work in water (Omari et al. Green Chem 2012), organic solvents (Omari et al. ChemSusChem 2012) or room temperature ionic liquids (Drover et al. RSC Advances 2012). We now want to take a look at 'solvent free' approaches. This will involve use of of SPEX 8000M mixer mill to perform the reactions/syntheses and a broad range of analytical techniques to characterize the products. These techniques could include but are not limited to GC-MS, NMR spectroscopy, MALDI-ToF MS, DSC, TGA and XRD. The intern will perform such analyses 'hands-on' via training provided by Memorial University's CREAIT network. The intern will work alongside the primary investigator (Dr. Kerton) and her research team (6 graduate students and 2 undergraduates). Further details on the department of chemistry, where the intern will work can be found online at www.chem.mun.ca
Waste Marine Biomass as a Source of Renewable Chemicals (1) We are trying to answer the following question: "Can we turn underexploited biomass into useful chemical building blocks using sustainable methods?" Our approach is to target marine sourced feedstocks. We have been exploring catalytic transformations of glucosamine, chitosan and chitin, and more recently shells of mollusks including mussels. Chitin is the second largest source of carbohydrate on Earth and is present in the shells of crustaceans (crabs, lobsters, shrimp). However, despite numerous researchers investigating chemical and biochemical transformations of cellulose (the most abundant carbohydrate), few researchers are studying chitin. We have discovered that Lewis acid catalysts can be used in water to convert these biomolecules into biofuel additives/precursors (levulinic acid and 5- hydroxymethylfurfural). We have also discovered routes for preparing a renewable amido-furan from N-acetylglucosamine. Research is ongoing to discover new reactions of our renewable chemicals and to optimize processes. Researchers in this project are trained to use a range of instruments, which can include microwave reactors, GC-MS and NMR spectrometer.  All undergraduate researchers are partnered with a PhD student in the group in order to build their own network of contacts, future collaborators and gain additional insights.
Catalysis Research For The Development of New Chemical Processes Using Carbon Dioxide (1)We currently have two projects underway in this area: (1) Catalysts for the conversion of carbon dioxide into polycarbonates (or cyclic carbonates), and (2) Catalysts for dehydration and oxidation reactions. In the last project, we want to try performing such reactionsunder a carbon dioxide atmosphere to see if carbon dioxide is incorporated into the final product. Utilisation of carbon dioxide has been a long-term goal of chemists around the worlds. One of the most-promising ways is to use it as a building block in polymer synthesis. We have recently prepared a range of cobalt, iron, zinc and aluminium complexes and we are investigating their ability to activate carbon dioxide. Attempts are currently underway to optimise and understand these reactions and to discover new ways to make "green" polymers and environmentally-friendly chemical products. In some cases, even when carbon dioxide is not incorporated into the final product, exciting discoveries can be made e.g. highly active catalysts for ring-opening polymerizations. Researchers in this project are trained to use a Schlenk line and an inertatmosphere glovebox, GPC, MALDI-TOF MS and an NMR spectrometer. They will also use our new ReactIR system to obtain kinertic data on reactions. All undergraduate researchers are partnered with a PhD student in the group in order to build their own network of contacts, future collaborators and gain additional insights.
Iron Catalysts for C-C Cross-Coupling We have been preparing iron complexes that catalyze the cross-coupling of Grignard nucleophiles with alkyl halide electrophiles (Kumada-type coupling). Attempts are currently underway to optimise and understand these reactions and to explore the use of Fe catalysts in place of the traditional precious-metal catalysts. Researchers in this project are trained to use a Schlenk line and an inert-atmosphere glovebox, GPC, MALDI-TOF MS, GC-MS and NMR spectrometers. Undergraduate researchers are partnered with a PhD student mentor in the group.The catalysts are based on the amine-bis(phenolate) ligand system, which is easily prepared in high yields, highly modifiable and can be readily coordinated to a variety of metal ions. The project will involve fine tuning the steric and electronic properties of the amine-bis(phenolate) ligand and other ligands bonded to the metal site. Iron-oxo complexes of these ligands will be studied for oxidation catalysis as well as their spectroscopic properties. Substrate screening and functional group tolerance will be investigated, as well as mechanistic studies by isolating reaction intermediates, catalyst decomposition, kinetics and other methods. In addition to Kumada-type coupling, other coupling partners (nucleophilic and electrophilic) will be studied, such as arylboranes and organozincs, and hydroelementation (hydroamination, hydrophosphination) reactions.
Catalyst design for lactide polymerization This research project will use inexpensive, non-toxic main group metal complexes as catalysts for the synthesis of polymers from lactide. The research will lead to innovations in biodegradable polymer synthesis. Long-term objectives are the synthesis of new terpolymers containing blocks of non-polar polymer units to give materials with tunable properties. This will be achieved by using modular amine-bis(phenolate) ligands that allow control of the coordination sphere around the metal centre. The short-term objectives will be to study (a) ligand effects on lactide polymerization; (b) the influence of co-catalysts on activity and development of single component catalysts; and (c) the co-polymerization of lactide with other monomers.      Our initial work uses group 1 (Li, Na and K) complexes, but group 2 complexes (Mg, Ca) are also of interest. Our chosen ligands allow for a systematic study of the donor and steric effects at the metal. The pendant arm can be readily modified to include a range of donors, e.g. pyridyl, tertiary amino, ether (THF, furfuryl or methoxyethyl) or possess no donor. Also, the phenolate group can be modified sterically and electronically. Considerable work has been done by others to study the effect of co-initiator, especially benzyl alcohol and other alcohols. Our ligands can be modified to contain alcohol functional groups, which may act as single component systems (initiator and co-initiator in the same molecule).     Our ligand systems are ideally suited to modification at the central amine donor or the phenol and it is possible to prepare side-arms via similar routes. This single component approach has not been used for alkali metal-containing catalyst systems. 
Biodegradable polymer synthesis from CO2 and renewable feedstocksThis research project will use inexpensive first-row transition metal complexes as catalysts for the synthesis of polymers from CO2 to produce polycarbonates.The research will lead to innovations in polymer synthesis and CO2 fixation. Long-term objectives are the synthesis of new terpolymers containing multiple epoxides with CO2 to give materials with tunable properties. This will be achieved by using modular amine-bis(phenolate) ligands that allow control of the coordination sphere around the metal centre that is unprecedented in the ligands currently used for CO2/epoxide copolymerization. The short-term objectives will be to study (a) ligand effects on CO2/epoxide copolymerization; (b) the influence of co-catalyst on activity and development of single component catalysts; and (c) the polymerization of other, hitherto unexplored epoxide monomers.     Our work uses Cr, Co, Fe and Zn complexes and our chosen ligands allow for a systematic study of the donor and steric effects at the metal. The pendant arm can be readily modified to include a range of donors, e.g. pyridyl, tertiary amino, ether (THF, furfuryl or methoxyethyl) or possess no donor. Also, the phenolate group can be modified sterically and electronically. We perform kinetic studies that inform us of the mechanistic paths of our catalysts using in situ spectroscopy as well as mass spectrometry of reaction mixtures.    This project will involve organic and inorganic synthesis, studying catalytic reactions, isolation and purification of reaction products and characterizing them using the appropriate methods: NMR, GC-MS, GPC/SEC, MALDI-TOF, etc.
Full-scale laboratory pull out testing pipes Pipelines play an important role in the modern society through transporting liquids and gases from source to the users. Many of these pipelines pass through the areas prone to landslides. Soil movement due to landslides may cause longitudinal, transverse or combined loads on the pipelines, depending upon the orientation of the pipeline with respect to the moving ground. The design method for the assessment of the performance of pipelines subjected to landslide loading is not well-developed. In the proposed research, a set of full-scale pipe tests will be conducted using the facility at Memorial University of Newfoundland (MUN) to develop a database and an improved understanding on the behaviour of pipes under the loads from ground movements. The test program will include axial pullout testing of pipes and lateral pullout testing for pipes, buried in loose and dense sand.  Pipe will be instrumented using electric resistance strain gauges to measure axial and circumferential strain on the pipe wall that will provide information on the mobilization of internal forces in the pipe wall during pulling operations. Linear variable displacement transducers (LVDT) will be used to measure the pipe deformation in the axial and lateral directions.  Instrumentation within the test cell will include measurements of horizontal and vertical earth pressures using total earth pressure cells. A pressure mapping sensor system will be used to measure the contact pressures at the pipe-soil interface in order to capture the load transfer mechanism. Data obtained from the pull out tests will be analysed for interpretation of the results.
Green Construction using Sandwich Panels made of Natural Fibers and Bio-Based PolymersIn recent years, attentions are growing for eco-friendly and green products. One of essential steps in the construction industry along this trending approach is developing innovative materials based on natural and renewable components instead of using non-renewable petroleum-based counterparts. Moreover, sandwich structures have been a basic component of the composites industry. The concept of using relatively thin, strong composite face sheets bonded to thicker, lightweight core materials has allowed the industry to build strong, stiff, light, and insulated sandwich panels. This project proposes paper-based honeycomb as core material and bio-based composites (natural fibers and bio-based resin) as factsheet. The sandwich system maximizes the use of sustainable materials reducing green house gasses and leading to a green and innovative technology. The system has potential applications as walls, claddings, roofs, and even decks of buildings and structural elements of civil engineering infrastructure. 
Interactive visualization using touch, gesture, and tangible controls (1)This project considers novel interactive techniques to support visual analytics. In particular, we are exploring how touch, gesture, and tangible interaction can benefit analysts and laypeople when exploring complex datasets on large displays (including wall displays, tabletop displays, and immersive augmented reality). The project is exploring a number of applied domains, each in collaboration with partners from industry and/or academia. These include cultural heritage (with NIST and Dalhousie Architecture), aerospace (with Boeing), and ocean analytics (with Lockheed Martin and DRDC).
Genomics of parasitic protozoa (1) The project consists of assisting in our research of the genomic architecture and molecular biology of the protozoan parasites affecting animals or humans
Genomics and molecular biology of microbial eukaryotes (1) The project consists of analysing DNA and RNA sequences from a variety of organisms using bioinformatic tools in order to reconstruct the architecture of their genomes, infer their metabolism and other biological properties and study their phylogenetic relationships. The study will focus on a group of protists known as Alveolates, which include interesting organisms such as the malaria parasite and also dinoflagellates, which are crucial members of the marine plankton. 
Ubiquitin-like modifiers in antiviral defence (1) Ubiquitin-fold modifier 1 (Ufm1) is a recently discovered ubiquitin-like post-translational modification with a reported role in endoplasmic reticulum stress. Similar to ubiquitin, conjugation of Ufm1 to target proteins is performed stepwise by Ufm1-specific E1, E2, and E3 ligases.  We hypothesize that Ufm1 could modulate cellular stress responses during viral infection and influence virus replication. With guidance from the principal investigator the student will investigate UFMylation during viral infection, and use genetic and proteomic methods to discover new interactions between viral proteins and the Ufm1 conjugation machinery. The student will learn the basics of molecular cloning and a variety of functional assays for viral gene function. Assays will include immunoblotting and mass spectrometry. Students will be trained on a spinning disk confocal microscope for 4D imaging of fluorescent tracer viruses (and viral proteins) in living cells. The student will write a report in English at the conclusion of the project. 
Investigating the function of influenza virus genes (1) Influenza viruses encode multiple gene products that work in concert to promote efficient viral replication and to evade recognition by sentinel proteins of the innate immune system. Our understanding of the molecular mechanism of action of these viral proteins remains incomplete. With guidance from the principal investigator the student will use genetic and proteomic methods to discover new interactions between viral and cellular proteins. The student will learn the basics of molecular cloning and a variety of functional assays for viral gene function. Assays will include immunoblotting and mass spectrometry. Students will be trained on a spinning disk confocal microscope for 4D imaging of fluorescent tracer viruses (and viral proteins) in living cells. The student will write a report in English at the conclusion of the project. 
Investigating the function of herpesvirus oncogenes (1) Kaposi’s sarcoma-associated herpesvirus (KSHV, also known as human herpesvirus-8) is the infectious cause of three AIDS-related cancers. Accumulating evidence indicates that several viral genes work in concert to allow the virus to evade recognition by the host immune system, while simultaneously promoting the synthesis of cancer-promoting factors. These viral oncogenes remain only partially characterized. With guidance from the principal investigator the student will participate in a team project to develop a new genetic system for manipulation of the KSHV genome. The student will learn the basics of molecular cloning and a variety of functional assays for viral gene function. Assays will involve RT-PCR, immunoblotting and luminometry. Students will be trained on a spinning disk confocal microscope for 4D imaging of fluorescent tracer viruses (and viral proteins) in living cells. The student will write a report in English at the conclusion of the project. 
Investigating the function of influenza virus genes (2) Influenza viruses encode multiple gene products that work in concert to promote efficient viral replication and to evade recognition by sentinel proteins of the innate immune system. Our understanding of the molecular mechanism of action of these viral proteins remains incomplete. With guidance from the principal investigator the student will use genetic and proteomic methods to discover new interactions between viral and cellular proteins. The student will learn the basics of molecular cloning and a variety of functional assays for viral gene function. Assays will include immunoblotting and mass spectrometry. Students will be trained on a spinning disk confocal microscope for 4D imaging of fluorescent tracer viruses (and viral proteins) in living cells. The student will write a report in English at the conclusion of the project. 
ATP metabolism in red blood cell as systemic biomarker for cardiovascular protection (1)Cardiovascular disease is a leading cause of death world wide and an enormous burden to our health care cost. Despite many advances made in modern cardiovascular medicine, the prevalence of hypertension, ischemic heart disease (IHD) and stroke is still on the rise particularly in industrialized societies and in the elderly population, and that finding an optimum drug therapy to slow disease progression remains a therapeutic challenge. Biomarkers are increasingly used in personalized medicine and drug development, and as a scientific approach to understand pharmacologic intervention. While it is widely recognized that adenosine and ATP play an important role in energy metabolism and many cardiovascular functions, their potential as biomarkers for drug development and disease management has not been fully exploited. We have previously shown acute myocardial infraction induced by isoproterenol increases RBC concentrations of AMP; and that exercise improves hemodynamic profiles and increases RBC concentrations of ATP in experimental rat models. The proposed research aims to investigate further if circulating concentrations of adenosine and ATP may be used as systemic biomarkers for cardiovascular protection.   The study will provide valuable insights how to select suitable therapeutic agents for cardiovascular prevention, and advance our knowledge for management of cardiovascular disease.  The results will also provide guidance to health professionals for health promotion and disease prevention thereby benefiting our health care system and millions of patients suffering from this chronic disease worldwide. 
Establishment of an environmental baseline for the remediation of pulp and paper wastewater treament facility (1)Effluent and atmospheric pollutants from pulp and paper industries are well known. A bleached kraft pulp and paper mill has operated in Nova Scotia, since 1967. An effluent wastewater treatment facility for the mill was built and operated by the provincial government in nearby Boat Harbour, a tidal lagoon within Pictou Landing First Nation (PLFN), and has been used to discharge pulp and paper mill effluents for decades under a provincial agreement. Cessation of the use of Boat Harbour for the reception and treatment of effluent from the mill is due by January 31, 2020. Until this time, planning for the remediation of Boat Harbour will be required. To support the planning phases of the remediation project, an important preliminary desktop study by a Mitacs Globalink Research Internship (GRI) student will be required. A holistic review of relevant documents related to biophysical characteristics Boat Harbour and downgradient marine receiving waters by a GRI student will be required. A review of the background information (>138 documents) will be conducted by a GRI student to develop a detailed gap-analysis to help inform remedial options for contaminated sediments (e.g., spatial and temporal impacts of sediments, frequency of exceedances by comparing historical and current sediment quality with federal and provincial guidelines, magnitude and extent of exceedances to help establish and delineate impacted sediments). This holistic review will primarily focus on sediments, but other media will be assessed if time permits to help fill data gaps and guide new studies to establish a baseline for Boat Harbour. This review will help inform what type of data would be required to establish a baseline for Boat Harbour to properly understand any natural variability. It is anticipated that this GRI student research will be suitable for a publication in a peer-reviewed journal.
Environmental and social and issues related to harbour divestiture in Canada  (1)Canada’s ocean jurisdiction spans across three oceans, subject to an array of social, economic and environmental challenges. Many Canadian communities depend on harbours for their livelihood. Management of harbours requires a great deal of technical and financial resources. In Canada, this technical expertise and governance was traditionally provided by federal agencies. However, federally owned harbours are increasingly divested to provincial, municipal, aboriginal or local communities. Since implementation of the federal harbour divestiture policy in 1995, there have been over 710 recreational and 400 fishing harbours divested. Current harbour divestiture policy fails to address long-term management of harbours (e.g., dredging, remediation, risk assessments etc.), many of which have environmental liabilities associated with sediment contamination. Furthermore, new owners bear the financial and technical burdens of maintaining and managing these polluted harbours which may also pose potential future risks to nearby communities and marine ecosystems. Previous research related to social and environmental issues related to harbour divestiture in Canada has already been accepted for publication in Marine Policy. This research makes recommendations to current divestiture policies to improve management of harbours once divested. The Mitacs Globalink Research Internship (GRI) student will perform a review of case studies to be used for ongoing research related to the environmental and social issues of harbour divestiture in Canada. A highly qualified and motivated student who performs well with this research would be recommended by the professor to build on this GRI research to apply to become a Master’s research student within the School for Resource and Environmental Studies at Dalhousie University.
Impact of Corrosion Control Strategies on Lead Release at the TapThis project will investigate alternative corrosion control strategies to zinc-orthophosphate addition. This project will include bench- and pilot-scale investigations. At the bench-scale, galvanic cells will be used to directly compare the corrosion control performance of various corrosion control strategies under different dose, pH and humic content conditions. At the pilot-scale, the student will operate six pipe loops and associated pipe racks to simulate a drinking water distribution system. The pipe loops and associated pipe racks will enable the student to investigate select corrosion control strategies using different distribution main materials and different premise plumbing configurations (e.g., full lead service lines, partial lead service lines). 
UV LED Design and and Evaluation for Drinking Water DisinfectionThe overall goal of this of this project is to gain a deeper knowledge for the underlying disinfection mechanisms of UV-LEDs by learning how to operate and model an UV-LED flow-through reactor, and investigating the parameters that govern inactivation efficiencies.  The knowledge and experience gained during this internship will be invaluable to the science community, and the student as it will catalyze UV-LED research and accelerate realization of UV-LED disinfection for the drinking water industry. 
App Development for Clean Water Technologies The goal of this project is to continue the development risk based water management tool to improve the management of community drinking water technologies.  Big Data and Big Data tools are becoming critical for the drinking water industry - the student will work in a team that is developing IT solutions for a number of leading industrial partners in the drinking water sector.
Environmental Benefits of the Physical Internet The Physical Internet (PI) is a new and innovate logistics system that is gathering a lot of excitement. In this research project, the student will look at the environmental impacts (benefits) of the PI on global logistics. 
Jeans and leaves: linking indigo dye with the pyrroles of life Based on our knowledge of dipyrrin synthesis and dipyrrin complexes (Chem. Commun. 2014, 50, 7028-7031, Chem. Rev. 2007, 107, 1831-1861) we would like to create a new kind of metallic ligand that would merge the skeleton of a dipyrrin and the well-known indigo dye that is used to colour jeans.  Dipyrrins are made up of pyrroles, which is the same chemical unit found in the chlorophyll of leaves.• Dipyrrin-indigo BF2 complexes for bio-medical applications:We expect these new dipyrrin-indigo ligands and their metallic complexes to adsorb the light in the near Infra-Red (Chem. Commun. 2010, 46, 6753-6755). As complexation of dipyrrin to BF2 generates highly fluorescent compounds (Angew. Chem., Int. Ed. 2008, 47, 1184-1201.), BF2 complexes of the dipyrrin-indigo ligands could fluoresce in the near Infra-Red and have interesting applications in fluorescence imaging (Curr. Opin. Chem. Biol. 2003, 7, 626-34) or in photodynamic therapy (Chem. Soc. Rev., 2013, 42, 77-88). • Dipyrrin-indigo ligands as potential redox-active ligand:As previously reported for indigo based ligand, we can expect the dipyrrin-indigo ligands to be redox-active (Chem.Commun.,2012, 48, 11082–11084). Redox-active ligands are of interest amongst inorganic chemists and have several applications in catalysis as for example coupling reactions or alcohol oxidation (Chem. Soc. Rev., 2013, 42, 1440-1459). This project will combine the synthesis of dipyrrin-indigo ligands and their complexes, and the study of the effect of metal complexation and ligand substituents on their physico-properties (color, UV absorption, fluorescence and red-ox properties)
Cellular physiology of iron in inflammation and infection processes: novel Fe chelator responses in experimental model systems (1)Inflammation is associated with elevated levels of reactive oxygen species (ROS) and the release of pro-inflammatory cytokines such as TNF-α, IL-1, IL-6. These cytokines play a role in cellular apoptosis and tissue damage. Intracellular iron has been shown to play a role in both acute and chronic inflammation.  Iron is a core requirement for the catalysis of oxygen reactive species from O2 and H2O2 by polymorphonucler leukocytes through the Fenton reaction. The production of oxygen reactive species is vital for combating invading pathogens however, if left uncontrolled can lead to tissue damage and toxic effects. Furthermore, iron catalyzed production of superoxide anion radicles plays a role in promoting the release of pro-inflammatory cytokines and monocyte recruitment which further amplifies the inflammatory response. In this project we propose to assess the effects of iron chelators, molecules which bind to and sequester iron, on local and systemic inflammation and infection in whole animal models. Specifically, we will be investigating the effects of two iron chelating compounds, DIBI and MAHMP, which were developed by Chelation Partners Inc. on leukocyte adhesion, tissue damage and  inflammatory cytokine levels in  model of local and systemic inflammation. Given the role iron plays in inflammation and leukocyte recruitment, we believe that by decreasing the levels of iron we can decrease tissue damage and tissue leukocyte recruitment in states of inflammation. 
Characterization of sexual maturity in purebred young bulls (Bos taurus) through advanced fertility-related biological indicators (1)Breeding soundness and sexual maturity across beef cattle breeds is an important aspect of beef cattle production systems. There is an intricate associations between different breeds of cattle and fertility-related measures in young beef bulls, since breeds vary in sexual maturity and also there exist variation in sexual maturity within a breed. Fertility-related measures such as scrotum circumference, testis echogenicity, hormonal profile (testosterone, anti-Mullerian hormone, thyroid hormones, etc), sperm motility, sperm morphology, seminal plasma proteomics, body composition and other measures are key to characterize the sexual maturity of bulls. These assessments are relevant snap-shots of the status of sexual maturity in young bulls. Moreover, different breeds of cattle are priced differently during traditional auction sales. These differences in price are also documented for the bulls under evaluation in this project and normally not accounted by buyers when purchasing a bull. Therefore, the objectives of this project are: a) compare the sexual development status of purebred bulls from different breeds (Angus, Simmental, Limousine, Hereford and Charolaise) keep under the same husbandry practices, b) determine the differences in chronological and physiological ages across (and within) different breeds of beef cattle and, c) assess the associations between reproductive quality of the bulls and the commercialization price of such bulls.
The heart of sustainable ruminant production - heart physiology applied as proxies of productive efficiency and welfare in cattle farming (1)Heart rate is associated with feed efficiency along with other traits of importance (activity, stress response, health status and welfare) in ruminant production systems, suggesting its potential as an indirect indicator of complex traits that could spread the assessment of these economically important traits in commercial herds. Heart rate recording technologies are affordable and with the development of an applicable assessment, heart rate could be phenotyped on a large scale. Prior to large-scale phenotyping, an in-depth understanding of the relationship between heart rate and feed efficiency should be obtained, in order to identify both potential correlated responses to selection for feed efficiency and other traits. Furthermore, this increased understanding will aid in developing assessments for heart rate that could be included in cattle evaluations, enhancing the decision-making on farm. Moreover, little information is available about the stress generated by certain husbandry practices on commercial cattle, which could be quantified through heart rate assessments. Therefore, the objectives of this project are to: 1) check the associations between heart rate and feed efficiency upon routine procedures (hair clipping, blood sampling and electro-ejaculation) in young beef bulls, and 2) quantify the stress generated by routine procedures in commercial beef bulls based on variation in heart rate.
Cortisol: the stress hormone - Applied in the assessment of welfare, productive and reproductive performance in the bovine (1)Cattle (ruminant) animal food production represents a major anthropogenic environmental impact that also affects the economic and social sustainability of the agricultural sector. Regardless of the production system model or geographical location, feed cost is a major expense. Similarly, welfare conditions affect the productive performance of farm animals and have an impact on societal perception and decision-making regarding the consumption of animal products. The objective, affordable and practical assessment of complex traits (i.e. feed efficiency, welfare and sustainability) is a limiting factor for improving farming practices and promoting genomic selection. Among the intricate biological systems that determine productive performance, the hypothalamus-pituitary-adrenal axis (HPA) represents a major control of metabolism and thus, a source of proxies. For example, levels of fecal cortisol metabolites (FCM) may provide means to infer about complex traits. Similarly, the histological structure of the adrenal gland could work as a means to understand the function of the HPA axis, since it is expected that differences in the cortisol levels are due to variation in the thickness of the adrenal gland micro-zones. Therefore, the objectives are (a) to advance the understanding of the regulation of HPA in cattle, (b) evaluate protocols to indirectly assess complex traits using HPA responsiveness, (c) to characterize the micro-structure of the adrenal gland in the cattle with distinct feed efficiency, and (d) develop a framework to validate the use of HPA phenotypes in cattle to assess complex traits. These objectives will answer fundamental questions about HPA control in the bovine and generate practical information to be implemented in commercial settings. 
Novel Visual Metaphors for Browsing Large Multimedia CollectionsRecently, the amount of multimedia data produced has increased substantially, imposing several challenges for its access and exploration. It is becoming common for users to store on their personal devices, such as computers or mobiles, information that is never accessed. We are accumulating more photos, songs, and text than never; however, storage without proper mechanisms for retrieval and interpretation is useless.  One particular problem is the visual metaphor employed for browsing multimedia collections. The most common being the list-based approaches, that is, approaches that sequentially display files according to some order. The same metaphor for organizing files conceived way before the advent of computers. Currently, the information visualization and visual analytics researchers seek to address such limitation by developing strategies that allows more information to be accessed and explored at once while decreasing the user effort. In this project, the primary goal is to develop visual strategies that support the exploration of more information with less effort, providing full (or better) access to the information stored by a user. We plan to explore a variety of applications, from the (hierarchical) organization of personal photos and texts to the creation of music playlists.
Visual Representations for Sports Performance Analysis Currently, most data analytics techniques do not consider the sequence in which the data is produced; they only focus on data volume. However, for some problems, such as trend and evolution analysis, time is vital for the correct interpretation of an evolving phenomenon. Appropriately handling the time-dependency imposes new challenges for visualization and data mining algorithms. Amongst the time-varying problem domains, trajectory analysis has been receiving increasing attention due to its multitude of applications. Trajectories are continuous paths of objects describing their movement and changes in their attribute(s) over time. The primary goal of trajectory analysis is to discover the relations among these elements, given support to understand the behavior of the attributes on space and time. Due to the spatial information contained in trajectory data, it is natural for most types of analysis to be supported by visual representations. Trajectory analysis is one of the key topics in visual analytics research. For instance, it has been used for the detection of urban traffic congestion through the analysis of GPS trajectories provided by taxi cars. Trajectory analysis has also been used for public transportation planning based on data acquired from mobile phones to monitor citizen mobility, helping city authorities in optimizing public transportation. In this project, the primary goal is to develop a visualization framework for sports players’ analysis. It will provide visual representations for the comparative analysis of different trajectories, allowing the assessment of the behavior of individual athletes (e.g. runners or bikers) to spot why one behavior is better than another, or the analysis of the training evolution of one person over time. 
Evolutionary image analysis and temporal sequence learning. Students will either develop their own code base to implement a known machine learning algorithm, or modify currently available code bases to improve on the current capability of a known machine learning algorithm. The general objective will be to improve the state of the art of genetic programming approaches to image analysis or temporal sequence learning. The two topics are related because machine learning as applied to gaming applications are increasingly being based directly on high dimensional screen capture data. The general starting point will take the form of a graph based genetic programming framework we have developed for organizing programs into structures that are capable of decomposing an image processing / temporal sequence learning task. There are many gaming application domains / image processing data sets that could be fruitfully benchmarked using this approach. Unlike deep learning approaches the genetic programming framework is much more efficient, leading to the discovery of simple / elegant solutions. The student will be responsible for integrating current code bases for the graph based genetic programming framework into new application domains, and conducting a through benchmarking study to identify the resulting strengths and weaknesses.



Genomics and molecular biology of microbial eukaryotes (2) The project consists of analysing DNA and RNA sequences from a variety of organisms using bioinformatic tools in order to reconstruct the architecture of their genomes, infer their metabolism and other biological properties and study their phylogenetic relationships. The study will focus on a group of protists known as Alveolates, which include interesting organisms such as the malaria parasite and also dinoflagellates, which are crucial members of the marine plankton. 
Genomics of parasitic protozoa (2) The project consists of assisting in our research of the genomic architecture and molecular biology of the protozoan parasites affecting animals or humans
Developing parallel machine scheduling policies Machine scheduling is a common problem in many industrial settings. Production can be interrupted by scheduled maintenance periods, repairs or processing of high-priority jobs. These interruptions may leave some machines unavailable for processing of ordinary jobs. If the processing of an ordinary job happens to be interrupted because of one of these unavailability periods, there may be some rework necessary to complete the job due to machine set-up times or other factors. If there is no penalty when a job is interrupted by a non-availability period, it is said to be resumable. If a penalty is necessary when a job is interrupted, it is said to be semi-resumable. If a job must be restarted completely (maximum penalty) when it is interrupted it is said to be non-resumable. These interruptions, which are quite common in industry, have resulted in economic losses thus attracting research interests on the topic.Our team has investigated the problem of parallel machine scheduling with multiple non-availability periods for non-resumable, semi-resumable and resumable jobs. We have made significant contributions in this area when dealing with the minimization of the product makespan.  The goal of this project is to extend the previous mathematical models developed by our research team to include other performance measures.
Remanufacturing Strategies for Second-Hand Systems Remanufacturing is the process of restoring used products to like-new condition by disassembly, cleaning, repairing and replacing parts, and reassembly.  Economically, remanufacturing can be profitable, but this is heavily conditioned by the industry, product type, and on the level of uncertainty in both the number of returned products and in the quality of the returns.  The condition and state of degradation of returned products affect the reliability and yield rates of the components recovered by disassembly from these products.  Using these parts in the remanufacturing process also requires upgrading and reconditioning that can increase the cost of the remanufactured second-hand products produced.  Moreover, remanufacturers tend to offer generous warranty coverage to attract consumers.  The environmental and economical implications of all these logistics, production, sales and support decisions are high.  Our team is currently investigating the maintenance, reliability and performance optimization issues for these remanufactured, refreshed or second-hand products.  The goal of this project is to extend previous mathematical models developed by our research team dealing with the selection of optimal upgrade levels and the determination of the corresponding warranty coverage to be offered on remanufactured second-hand products.
Developing e-health interventions for primary care Our centre, in conjunction with the College of Family Physicians of Canada, Patient Education Committee is developing a suite of  apps for family physicians to prescribe to their patients. Our initial series of apps include ones in insomnia, depression, anxiety, headache and child management.   We will develop, test usability, conduct randomized trials and disseminate these apps. 
Classification of single-trial event-related potentialsAnalyse de potentiels évoqués à partir de représentations symboliques de séries temporellesThe algorithms that computer scientists are developing in the context of natural language processing can offer powerful and original approaches to some problems beyond language. In particular, machine learning techniques from computational linguistics (e.g. n-gram analysis) can easily be transferred to time-series analysis. The main underlying idea is to assign discrete values (i.e. symbolic representations) to continuous values from time series and to apply techniques from computational linguistics. This methodology has the potential to better capture the sequential properties of the original continuous time series. In particular, this research project aims to further develop these techniques for analyzing electrophysiological signals (i.e ERPs). The main goal is to compare classification performance results on these biological time series known to generate complex fluctuations.
Comparison of human and computational syllabificationComparaison de la syllabification humaine et computationnelleTraditional approaches to automatic syllabification have been based on the use of linguistic rules. An alternative to this methodology is the use of a data-driven approach, which infers syllabifications from an evidence base of already-syllabified words (i.e. a lexicon). In the present research project, these approaches will be compared with human syllabifications. Pseudowords to syllabify will  be generated using a Markov chain. The goal is to conduct this work to three languages, namely English, French and Italian. 
Profile inference of Twitter accounts Inférence de profilsThe research project is to combine different techniques such as natural language processing (NLP), machine learning, and social network analysis to gather and extract key information about the authors of Twitter posts that could menace public safety. The main objective is to develop computational methods aimed at automatically extracting key demographic information (e.g. age, home location, gender) of the authors of dangerous messages.
Non-separable convex optimization in Production Planning and ControlThe latest advance in production planning and control involves the use of clearing functions to model the non-linear relationship between WIP and throughput capacity.   It is now widely recognized that clearing functions are an integral part of production planning and that MRP is flawed because it assumes fixed lead times, independent of system load.  The approach will be to formulate an order promising and release LP/MIP based on a queuing network approximation and Incorporating this into a planning LP/MIP. In this project, an implementation of the triangulation method developed by Vielma et al (2010) is envisaged for non-separable convex optimization. 
Microscale assembly of biomaterials for the design of advanced tissue modelsUp to three Globalink Scholars will have the opportunity to explore application of cutting edge biomaterials under development in the Frampton lab at Dalhousie University, which as part of the School of Biomedical Engineering, offers access to advanced equipment and expertise across both the Faculty of Engineering and the Faculty of Medicine. Each student will work on one of the ongoing biomaterials projects listed below.1) Rapid manufacture of protein-based fibers for tissue engineeringPlease see http://onlinelibrary.wiley.com/doi/10.1002/adhm.201400287/full for more information.2) Cellular self-assembly into microtissues at liquid-liquid polymer interfacesPlease see http://onlinelibrary.wiley.com/doi/10.1002/adfm.201403825/full for more information.3) Design of novel bio-ink formulations for bio-printing of cells and matricesPlease see https://www.cambridge.org/core/journals/mrs-advances/article/biopatterning-of-keratinocytes-in-aqueous-twophase-systems-as-a-potential-tool-for-skin-tissue-engineering/AC561D35AD2A3F55B65A5CE11DADA7CD and https://www.cambridge.org/core/journals/mrs-advances/article/highthroughput-3d-neural-cell-culture-analysis-facilitated-by-aqueous-twophase-systems/70583E658E3D0ADE4D1567C215A60C96 for more information.
Charging requirements for electric vehicle fleets in urban transitIn this project, the student will look at the problem of defining charging requirements for urban municipalities interested in incorporating electric vehicles into their fleet. This is an emerging area of both research and practice due to environmental concerns faced throughout the world. The student will conduct a literature review, gather information about a medium sized urban area such as Halifax, Nova Scotia, Canada with a population of about 400,000, and develop a methodology to identify suitable routes for electric vehicle implementation based on economics and overall impact. 
Quantum programming languages The goal of this project is to help with the design of the Proto-Quipper language. Our original quantum programming language Quipper was implemented as an embedded domain-specific language and did neither have a theoretical foundation nor strong safety properties. We are currently re-designing Quipper as a stand-alone programming language called Proto-Quipper. This new language will have solid theoretical foundations in the form of mathematical semantics. We begin with a very small language and gradually extend it with new features.
Heat as a groundwater tracer Global groundwater resources are being depleted because pumping rates are exceeding advisable levels based on groundwater recharge rates. Sustainable groundwater management policies must be developed to better manage this vital resource. Because we cannot ‘see’ into aquifers, accurately quantifying the amount of groundwater recharging to different aquifer units remains a persistent challenge to groundwater management. This project will focus on using heat to trace the rate at which groundwater is flowing. Groundwater flow causes energy to be transferred and disturbs subsurface temperatures from what would otherwise be a heat conduction-dominated regime. Thus subsurface temperatures can be used to estimate groundwater flow rates and directions. These temperature data can be obtained by lowering a temperature probe down a deep well to collect a temperature-depth profile (e.g. down to 200 m) or by installing temperature sensing instrumentation in streambeds to estimate how much the adjacent aquifer is interacting with the stream. Understanding rates of groundwater-surface water interaction is critical because groundwater discharging to the stream creates thermal niches for cold-water fish and also influences the biogeochemistry. Once the data are collected they can be analyzed using a variety of equations and computer models, all of which will be made available to the student(s).
Seasonal freezing and thawing in soils In cold regions, such as Canada, ground freezes and thaws on a seasonal basis. In southern Canada, the ground is generally unfrozen but the upper zone freezes during the winter. Conversely in northern Canada, the ground is generally frozen but the upper zone (active layer) thaws during the summer. In northern regions, ground below the active layer that remains below 0°C for two or more consecutive years is knowns as permafrost. This active layer depth is very important in cold regions hydrology because most of the routing of precipitation to rivers occurs via this shallow (e.g. 50 cm deep) thawed zone during the summer months. As the active layer thickens due to climate warming, the thawed zone can store more infiltrated water. Also, the depth of seasonal frost in southern Canada is important because frozen and unfrozen soils have very different geotechnical properties and because frost heave can cause damage to geotechnical infrastructure. Consequently, both cold regions hydrologists and geotechnical engineers are interested in accurately predicting the depth of seasonal freeze-thaw. The classic approach to do this is the 1891 Stefan equation, but I have derived and published several enhancements of this equation that greatly improves its accuracy. These solutions are presently built into Excel spreadsheets, but this cumbersome calculation approach is not ideal. A new open source program (e.g. in R or Python) that can read in climate data and subsurface thermal properties and accurately predict the seasonal freeze-thaw depth would be a significant contribution to both cold regions engineering and cold regions hydrology. Data for testing the model will either be provided from output from numerical models or from colleagues at outdoor cold region laboratories around the world. 
Evaluating Temporal Changes in Storativity for Peat The research project is focusing on the hydrological and geophysical aspects of the restoration of an altered peat bog in Southwestern Nova Scotia. Big Meadow Bog is a 40 ha wetland complex that was altered by a series of ditches in the 1950's. Baseline monitoring has demonstrated that the ditching has resulted in significant impacts in several parts of the bog, with decreased water levels and the intrusion of minetrophic drainage from the surrounding landscape. The wetland is home to a variety of rare plant species, and the Nature Conservancy of Canada and Environment Canada are providing funding to support the restoration of the full wetland system. Restoration efforts will begin summer 2017, and will involve a pilot project focused on installing dams in a ditch system in one part of the bog. The research involves the installation of a network of piezometers in the area of the wetland undergoing restoration activities. The piezometers are instrumented with logging pressure transducers to continuously track water levels in the restored zone. A climate station has been installed at the site to monitor a suite of climate parameters (temperature, pressure, precipitation, solar radiation, wind speed and direction, and relative humidity) to provide data for water balance modeling. The physical and hydraulic characteristics (hydraulic conductivity, bulk density, water retention curves, compressibility) of the peat are being monitored, pre- and post-restoration, to track how the peat responds to the re-wetting process. This information will be used to parameterize a water balance model to simulate how the system responds to the restoration plan.
Self-organization in complex systems (New)_Clone (1) Collective behaviour is an ubiquitous natural phenomenon that pervades boththe animal world and many inanimate physical systems. In biology, groupformation is observed across all levels of the animal kingdom, from bacterialcolonies, insect swarms, fish schools and flocks of birds, to complex humanpopulation interactions. Collective behaviour also arises in a multitude ofphysical systems such as crystal lattices in Bose-Einstein Condensates,granular gases, self-assembly of nanoparticles and DNA buckyball molecules.The emergence of collective group behaviour is often a consequence ofindividuals (or atoms) following very simple rules, without any externalcoordination. In recent years, many models of group emergence and behaviourhave been proposed. The purpose of this program is to study the fundamentalsof emergent behaviour, develop new mathematical and computer tools, and tocollaborate with other scientists to apply these ideas to problems inchemistry, physics and biology. There is a very strong potential forcross-fertilization between the different topics.The study of swarms and collective behaviour present many fascinating problemsand challenges. It is a very rich topic at the intersection of severalmathematical and physical sub-disciplines, and is currently undergoing anexplosive development, especially due to the existence of a wide variety ofexperiments addressing associated themes and continuously presenting newchallenges on the field. The variety of problems makes this area an idealsource of problems for students at all levels (from undergrad to postdoc)and with different backgrounds. A progress in any of these problems will haverepercussions across multiple disciplines and the formation of lastingcollaborations and the cross-pollination across disciplines is expected to beboth timely and important.Projects include: particle simulations, stability analysis of certain systems, study of self-organizing systems, optimal tesselations (polling station problem)
Groundwater temperature controls Groundwater temperature is an important environmental and engineering consideration that has received relatively little attention. Because so many chemical reaction rates are temperature dependent, groundwater temperature strongly influences groundwater chemistry. Also, in eastern Canada, rivers are warming in recent decades, and river water temperatures can now exceed critical upper thresholds for cold-water fish like brook trout and Atlantic salmon. These fish survive high temperature events by finding cool water plumes within the river to provide temporary thermal relief. These cold water plumes are typically formed when groundwater discharges directly (e.g. a spring or seep) or indirectly (e.g. a groundwater-dominated tributary) to the river. Thus, engineers, geoscientists, and even ecologists are becoming increasingly interested in what controls groundwater temperature. A large database of groundwater temperature in the province of Nova Scotia has been recently compiled. The groundwater temperature data were recorded in different monitoring wells around the province and exhibit sinusoidal variation through the year due to the seasonal changes in air temperature. Thus seasonal climate variation exerts considerable control on shallow groundwater temperature dynamics. The data also indicate that land cover conditions (e.g. forest vs. urban) also strongly influence groundwater temperature dynamics. Finally, in certain wells, a pronounced warming trend can be detected over the past 15 years. The student(s) will be tasked with using both statistical techniques and GIS databases to investigate the controls on both seasonal and mean annual groundwater temperature dynamics in the province of Nova Scotia. 
Contributions of the Vasoactive Intestinal Peptide (VIP) in the development and progression of respiratory diseases_Clone (1)Specific project: Histopathological evaluation of cystic fibrosis progression and its correction by hormonal treatment. Healthy lungs require the presence of an undamaged and well functioning protective layer of cells: the respiratory epithelium. In diseases, such as cystic fibrosis or bronchial asthma, the respiratory epithelium is inflamed and damaged, in part due to excessive mucous production caused by a hyperactivity of submucosal glands, which normally secrete protective fluids under the control of various hormones, among which the Vasoactive Intestinal Peptide  (VIP). In healthy individuals, VIP is released from nerves surrounding the airways where it exerts multiple functions, including the control of inflammation, relaxation of smooth muscles and regulation of the CFTR protein. When the CFTR protein is not functional, such as in the genetic disease cystic fibrosis, the protective mucous secreted by the airway’s glands is severely altered in its composition. It becomes thick, viscous and difficult to clear. This dense material then starts plugging the airways, promoting chronic bacterial infection and inflammation, and provoking lungs damages which can conduct to respiratory failure. CFTR dysfunction is also suspected to play an important role in airways damages seen in severe bronchial asthma or cigarette smoke.Research conducted in our laboratory focus on the understanding, at the cellular and molecular level, of how the absence from the airways epithelium of functional CFTR contributes to the development of severe respiratory diseases. We study the cell signaling cascades involved in the CFTR/VIP partnership to determine at the molecular level how the absence or a low level of VIP contributes to the development of respiratory diseases and lungs damages. We also use VIP treatments to prevent damages or restore normal lungs function in mice models of bronchial asthma and cystic fibrosis. Our research provides fundamental knowledge to envision therapeutic strategies for multiple respiratory diseases, based their 
Understanding the CFTR protein structure/function relationship (1)Among the thousands of ABC transporters, CFTR or ABCC7, is the only ion channel. It is an ATP-dependent, phosphorylation-activated chloride channel mainly expressed in epithelial and cardiac cells. Despite the evolutionary divergence and heterogeneity of transported substrates by ABC transporters, the basic architecture and transport mechanism of these proteins are highly conserved. They are composed of repeats of Membrane Spanning Domains (MSD), organized to form the substrate translocation area, and Nucleotide Binding Domains (NBD) for ATP binding and hydrolysis, as a source of energy for transport. Compared to other members of this family, CFTR contains additional domains with physiological significance: a regulatory extension (RE) and a regulatory domain (RD), unique among ABC proteins, which plays a key role in the channel activation. Complex phosphorylation of the RD by protein kinases  A and C is the first step in CFTR activation and a pre-requisite to ATP-dependent gating, while the unphosphorylated RD prevents constitutive activity. In the last 5 years, our lab has investigated the role of RD phosphorylation in CFTR domains’ interactions. We provided the first biochemical evidences that phosphorylation of the RD by protein kinase A (PKA) and C (PKC) strongly enhance its interaction with the rest of CFTR, in good correlation with their functional role. The interacting sites between the RD and other parts of CFTR still remain to be elucidated.To identify phosphorylation-dependent specific binding regions in CFTR, we have separated the CFTR protein in 3 domains: the RD, the FH (N-terminal, MSD1 and NBD1) and the BH (NBD2, MSD2 and C-terminus) and we express them as separate polypeptides in mammalian cells (BHK) to study their functional reassembly at the cell surface. Fluorescent tags have been inserted in front of each domain: Cyan Fluorescent Protein (CFP) for the RD and Yellow fluorescent Protein (YFP) for the FH and 
Quantum circuit theory Quantum circuits are generated from gates via the operations of composition and tensor. This project is concerned with the algebraic manipulation of circuits, for example, finding complete sets of generators and relations for classes of circuits (analogous to what one does in group theory), finding normal forms for circuits, and simplifying circuits. For some classes of circuits, such as Clifford circuits, this is already known. In other cases, such as Clifford+T circuits, partial results are known (currently only for n=1 and n=2 qubits). The project aims to investigate some of the next cases.
Genetic engineering  an antioxidant-producing Lactococcus lactis (1)The objective is to genetic-engineer a Lactococuus lactis strain to produce the anti-oxidant delphinidin.  Delphinidin is produced by many blue pigmented flowers and berries, including blue berries.  Lactococcus lactis is a bacterium used in the fermentation of cheeses and yogurts.  Thus, the delphindine-producing L. lactis could be used to produce anti-oxidant dairy products without the need to add fruit (e.g. blue berry).  The genes encoding the enzymes for delphinidin synthesis will be cloned into L. lactis and the prodution of delphinidin will be determined by standard methods.The biosysthesis of delphinidin is carried out by 9 enzymes encloded by 9 difefrent genes.  The first 3 genes of the biosynthesis pathway are already present in L. lactis and we have 5 of the last 6 genes cloned in E. coli.  The two students will be working side-by-side to clone the 6 genes into L. lactis.  One of the students will focus on obtaining the sixth gene from blue berries.  This involves preparing RNA from plants and synthesize cDNA of the sixth gene.  The two students can then work together to clone all 6 genes into L.lactis and examined teh resulting L. lactis strain for the expression of the 6 enzymes uisng western blotting.  The production of delphinidin by the recombinant L. lactis will be analyzed by chromatography.  
Bio-based Composites Materials for Civil Engineering ApplicationsIn recent years, attentions are growing for eco-friendly and green products. One of essential steps in the construction industry along this trending approach is developing innovative materials based on natural and renewable components instead of using non-renewable petroleum-based counterparts. Moreover, sandwich structures have been a basic component of the composites industry. The concept of using relatively thin, strong composite face sheets bonded to thicker, lightweight core materials has allowed the industry to build strong, stiff, light, and insulated sandwich panels. This project proposes paper-based honeycomb as core material and bio-based composites (natural fibers and bio-based resin) as factsheet. The sandwich system maximizes the use of sustainable materials reducing green house gasses and leading to a green and innovative technology. The system has potential applications as walls, claddings, roofs, and even decks of buildings and structural elements of civil engineering infrastructure. 
Can Bio-based Fibers Replace Synthetic Fibers in Civil Engineering?In recent years, attentions are growing for eco-friendly and green products. One of essential steps in the construction industry along this trending approach is developing innovative materials based on natural and renewable components instead of using non-renewable petroleum-based counterparts. Moreover, sandwich structures have been a basic component of the composites industry. The concept of using relatively thin, strong composite face sheets bonded to thicker, lightweight core materials has allowed the industry to build strong, stiff, light, and insulated sandwich panels. This project proposes paper-based honeycomb as core material and bio-based composites (natural fibers and bio-based resin) as factsheet. The sandwich system maximizes the use of sustainable materials reducing green house gasses and leading to a green and innovative technology. The system has potential applications as walls, claddings, roofs, and even decks of buildings and structural elements of civil engineering infrastructure. 
Evaluating the role of the ubiquitin proteasome system in plant defense against pathogens  (1)As a component of the ubiquitin proteasome system, RING-type E3 ligases selects substrate proteins for ubiquitination and subsequent degradation by the 26S proteasome. As a consequence of this function RING-type E3ligases are central to regulating numerous cellular processes. Recent studies have identified a number of RING-type E3s that are involved in plant defense against pathogens. However, the identification of substrate proteins and knowledge of the mechanisms that control E3 function and substrate ubiquitination is fairly limited. The main purpose of the project is to identifying substrate proteins for pathogen-related RING-type E3 ligases, determine when and where substrate proteins are ubiquitinated and understand how the rate of substrate ubiquitination/degradation changes in response to pathogens. Understanding the underlying molecular mechanism that mediate plant defense against pathogen attack is a major undertaking in plant biology. Knowledge gained from this study would allow us to better understand pathogens and pathogen defense and may lead to novel approaches to developing disease resistant plants. 
Assessing the efficiency of energy transport in  biologically-inspired networksThe study of charge and energy transfer problems in molecular systems is an essential step toengineering new systems that can be manipulated in order to achieve desired outcomes. Forexample, our current understanding of how naturally occurring systems, such as plants and bacteria,harvest and harness energy from the sun lacks the detail necessary to provide a sufficient set of“design principles” for the development of improved synthetic light-harvesting systems that canperform similar functions.The challenge inherent in these problems is that the behaviour of the quantum system is determinedby interactions with its environment. These interactions can span many natural time and lengthscales, and the environment can be disordered. Bridging length and time-scales in molecularsimulation is a longstanding ‘holy grail’ problem in the research community. Emerging computational infrastructures continue to push the boundaries in terms of the systems and processesthat can be treated. However, these computational speed-ups are far out-paced by the inherentexponential scaling of the equations of quantum mechanics. For this reason, new dynamicssimulations are currently needed in order to access the relevant length and time-scales in, forexample, the fundamental processes at play in a solar cell or a light-harvesting bacterium.In this project, the research assistant will investigate different network topologies and parameters in order to asses the impact of these factors on the efficiency of energy transport in biologically inspired networks.    
1) Bioinformatic analysis of MHC-I and MHC-related gene sequences in breast cancerClass I major histocompatibility complex (MHC-I) molecules play a central role in the detection and elimination of infected and cancer cells by cells of the immune system. Modulation of MHC-I expression and function on tumour cells can influence anti-tumour immune responses. Our goal is to identify, at a genetic level, the actual genomic sequences that are affected leading to MHC-I loss in breast cancer. Under the guidance from the principal investigator, the student will perform bioinformatic analysis on whole exome sequences of mouse mammary tumours, and genomic data for human cancers made available by The Cancer Genome Atlas (TCGA) and The Cancer Genomics Hub (CGHub), to retrieve sequences of all MHC-related genes and determine the frequency of specific gene mutation occurrence that may affect MHC-I expression and function. Prior knowledge of bioinformatics is an asset. The student will write a report in English at the conclusion of the project.
2) Innate lymphoid cell function in anti-tumour immunity Innate lymphoid cells (ILC) are a recently discovered class of immune cells which play a role in innate immune responses. Several different ILC cell types are present in a tumour microenvironment. Natural killer (NK) cells belong to this innate immune cell family. NK cells detect and eliminate tumour cells with the help of their surface receptors. We now know that NK cell receptors are also present on the surface of other members of the ILC family, and may play a role in the regulation of their functions. Under the guidance from the principal investigator, the student will investigate the role of NK cell receptors in the regulation of ILC functions using genetically engineered mouse models. The student will learn techniques in cellular biology and immunology. The assays include isolation of tumour-infiltrating immune cells, their phenotypic characterization by flow cytometry, and in vitro analysis of cellular and anti-tumour functions. The student will write a report in English at the conclusion of the project.
3) Cellular interactions between natural killer and myeloid derived suppressor cells.Myeloid-derived suppressor cell (MDSC) numbers increase and are recruited to the tumours where they can suppress anti-tumour functions of T cells. Natural killer (NK) cells, which are specialized to recognize and eliminate tumour cells, are known to interact with myeloid immune cells, such as dendritic cells and macrophages, during an immune response. Cellular interactions between NK cells and MDSCs, and whether MDSCs can suppress NK cell functions in the tumour environment or visa versa, is not known. Under the guidance from the principal investigator, the student will investigate cellular interactions between NK cells and MDSCs in mouse tumour models. The student will learn techniques in cellular biology and immunology. The assays include isolation of tumour-infiltrating immune cells, their phenotypic characterization by flow cytometry, and in vitro analysis of cellular and anti-tumour functions. The student will write a report in English at the conclusion of the project.
Simulation of hazardous gas dispersion in industrial facilities using computational fluid dynamics (CFD) (1)Fire safety is critically important in industrial facilities that process large quantities of flammable gases and liquids. Facilities are normally designed to minimize the risk of fluid releases. These facilities are normally also designed to minimize the risk posed by any released fluid, by trying to contain the spread as much as possible. However, no matter how these facilities are designed, there is still a small risk of catastrophic fire scenarios. It is therefore important to understand how atmospheric conditions affect the risk posed by these catastrophic scenarios, and if there are any design changes that could lead to a reduced risk in these facilities. For example, it is known that the interaction of the buoyancy-driven rise of hot combustion gases in a fire and swirling wind conditions, can greatly increase the spreading rate and decrease the predictability of industrial fires.The goal of this research is to develop computational models that can be used to predict the behaviour of full-scale swirling fires, especially focusing on industrial fire safety. We have previously developed a model to replicate small-scale experiments. This model must now be extended and tested for large-scale fire scenarios.
Simulation of Undersea Gas Well Blowouts The risk posed by the blowout of offshore natural gas and acid gas injection wells is very small. Nonetheless, recent catastrophic incidents and the increasing offshore oil and gas exploration have sparked increased interest in the development of better tools for risk assessments. Emergency preparedness and planning for such an event is directly dependent on the availability of information about dispersion of the gas underwater and in the atmosphere.The purpose of this project is to characterize underwater dispersion and dissolution of the gas released during the blowout of natural gas and acid gas injection wells. An Eulerian multi-fluid model will be used to study dispersion of the buoyant gas plume as it rises through the water column. Case studies will be performed to study the impact of important parameters, including the composition of the gas, background water velocity, and the temperature of the gas and liquid.The project is an integral part of a larger project that is aimed at developing improved tools for the simulation of underwater gas dispersion. Other aspects being currently investigated include the simulation of gas jet breakup near the gas release point, phase change behaviour near the release point, and experimental validation of the mathematical models.
The experiences of caregivers of family members with dementia: a systematic review protocol (1)The project is the conduct of a systematic review. The student will assist me in all phases of the review process from development of the question, to protocol writing, and data extraction. This Joanna Briggs Institute (JBI)Systematic Review follows defined processes and uses specific templates for the data extraction and analysis phases. Reviews must be completed by a minimum of two JBI certified reviewers. Students will be mentored in the process of the conduct of a systematic review. The student will learn to develop the question, write the protocol, observe the search strategy as completed by a Librarian, and create a first draft of the protocol for publication in the JBI database of systematic reviews. The creation of the protocol necessitates a brief review of literature that the student will conduct with supervision and insert into the protocol. Phase two is the conduct of the review that involves execution of the search strategy by the librarian, a review of manuscript titles and abstracts for inclusion in the review (under supervision), participation in data extraction using an approved template, observation of the analysis process and recording the process to assist the team with the analysis, and drafting sections of the report. 
Integration of wastewater bioremediaion and microalgal biomass production_Clone (1)This project involves anaerobic digestion of various fermentation wastes to generate growth media for cultivation of microalgae for biofuel production. Several  microalgae species (e.g., Scenedesmus species, chlorella vulgaris) will be grown using anaerobic digestate of fermentation wastes.  Robust microalgae species capable of assimilation of nitrogen and phosphorus of anaerobic digestates will be identified and the optimum microalgae cultivation condition (e.g., the degree of dilution of anerobic digestate, light intensity etc.) will be determined. Growth rate and maximum biomass concentration will be determined. Final stage involves  characterization of microalgal biomass to determine their lipid and starch content. This project provides insight into integration of wastewater treatment and microalgal biomass production to be used for biofuel production. 
Assistive and Behaviour Change Systems The design of interactive systems for behaviour change has emerged as a growing new area of research in Human-Computer Interaction within Applied Computer Science. Avoiding risky behaviours, living a healthy lifestyle, promoting safety and security-conscious behaviours, acting to preserve the environment and reduce climate change can all benefit from Persuasive Technologies (PTs). PTs are interactive systems designed to motivate desirable behaviour change.Personalizing persuasive technologies is the act of adapting PT contents and functionalities to be appropriate for the target users and increase their relevance, motivational appeal, and hence their overall effectiveness at promoting desirable behaviour change. Despite this growing interest and investments into PTs design, current PTs suffer a major limitation: They are not personalized to be appropriate for the target user(s). Research has shown that personalizing PTs will increase their efficacy at motivating the desired behaviour change and that not personalizing PTs could be detrimental to behaviour change. However, there is little knowledge on how PTs can be personalized. To solve this problem, we propose a user-centered approach for personalizing PTs to motivate behaviour change. In this project, we are generally interested in applying the user-centered and participatory design approach (which involves the target users at every stage of the system design process) to design and evaluate PTs such as Games, Mobile, Social Media and Web Applications, and Virtual Reality that are personalized to be appropriate for the target. We are mostly interested in designing these systems to solve problems that are of global importance especially in the area of health and wellness (e.g, promoting a healthy lifestyle, physical activity, healthy eating, smoking cessation) and safety and security (e.g., avoiding risky driving behaviour). Problem domains such as energy conservation and climate change are also of interest. Interconnections can be established through similarity of interest, co-authorship, co-reference or co-citation.
(Architecture) Experimental Processes in Public Design (1) This research explores experimental processes in public design: adopting urban landscape strategies to counterbalance visibility asymmetry in contested heritage landscapes. Contested heritage troubles the North American landscape where people have lost land rights on the basis of ethnicity, skin color, and economic or political status. The project is to pilot new methodologies which blur the boundary between past and present, creating activity in contemporary landscapes that is historically situated.The particular project engages the community of Africville, Halifax, Nova Scotia: a community with a contested status consisting of 400 majority African-Nova Scotians.  It was largely demolished in the late 1960s by the city of Halifax under the auspices of ‘slum clearance’, however, many former inhabitants still claim residency.  Presently the city of Halifax faces a class-action lawsuit from many residents for lost property reparations.  The section of town hosts the Africville Museum, a highway, and a park.   The proposals have been developed through historical research and consultations with the Executive Director of the Africville Museum. They recognize events, experiences, and places by situating lived experiences in a historical context without relegating the site to history. They host activities like witnessing a forgotten view or a restored domestic garden, working a community garden, receiving baptismal rites, or gathering for annual community reunions. By actively amplifying Africville’s visibility in the social imagination of the city the proposals disrupt contemporary efforts to minimize or erase the Africville story.
Experimental Research in Dynamic Concrete Molds The position supports ongoing research in precast concrete formliner technology.  This research is supported by the Canadian Prestressed/Precast Concrete Institute (CPCI) and conducted in partnership with Strescon Limited, a Nova Scotia-based Small-to-Medium Enterprise (SME) and regional leader in precast concrete production and export to Canada and the U.S.  The research will develop advanced, novel technologies in formliner production.  These include parametric pattern-generation and actuated molds.  Parametric pattern-generation adapts a custom defined pattern to the unique proportions and geometries of a specific facade.  Thus a single computer model definition can serve a variety of building facades, resulting in significant process efficiencies.  An actuated mold uses the same physical mold, but by applying pressure or repositioning elements it results in unique configurations.  Thus, a single formliner behaves dynamically.  Using the same formliner a producer can generate an array of unique patterns.   This results in significant material, process, and labor efficiencies.
Neural mechanisms of dominance Living in large social groups requires us to fulfill particular roles, with some individuals dominant within their social environment, and others subordinate. Our research program is focused on understanding how the brains of dominant individuals differ from the brains of individuals that are subordinate within their social hierarchy. To do this, we use mice, a social mammal that forms complex dominance hierarchies. We are currently investigating the role that an epigenetic regulator plays in dominance behaviour and this specific research project is aimed at using immunohistochemistry to determine whether social rank of group-housed male mice is correlated with levels of an epigenetic regulator in social-related brain areas.
Modeling global semantic knowledge using machine learning The following example is an instance of a "Winograd schema". Consider the following sentence: "City council denied the group a parade permit because they feared violence." Most human subjects, if asked "who feared violence?", will answer "City council." On the other hand, if presented with the following grammatically identical sentence, different only in the embedded clause's verb, most subjects will answer "the group": "City council denied the group a parade permit because they advocated violence." Many critics of artificial intelligence have used examples such as these to argue that computers cannot think, at least not as people do. Some critics claim that these examples demonstrate an essential "embodied" characteristic to human intelligence. Others think that this shows that human intelligence is holistic, and since computers rely on explicit rules, they cannot model what humans do.The purpose of this research project is apply standard deep learning techniques for natural language processing to labeled data sets of human textual interaction, and produce a Winograd schema solver. The project involves some unusual challenges for supervised machine learning: although there are many gigabytes of training data available, Winograd schemas must be generated by hand (although there are some data sets with ~140 examples publicly available). 
Role of the Primary Motor Cortex on the Cardiorespiratory and Biomechanical Responses to Arm-Crank ExerciseHeart rate (HR) and blood pressure (BP) increases during exercise are accomplished by neural signals from higher brain centres – termed Central Command (CC).  Specifically, CC refers to the parallel set of neural signals directed towards active skeletal muscle (i.e., voluntary movement) and the ‘cardiovascular control centre’ in the brainstem.  Previous human (Williamson JW, 2010) and animal (Alam & Smirk, 1937) research has established the importance of the primary motor cortex (M1) as a brain area involved with the CC-mediated HR and BP responses to exercise.  In the current study non-invasive transcranial magnetic stimulation (TMS) will be used to temporarily reduce the excitability of M1 (biceps region) to help uncover the specific role that the M1 has on HR and BP control during arm-crank exercise.Power output during cycling-based ergometry exercise is determined by the product of the pedalling rate (i.e. cadence) and flywheel resistance.  It has been shown during both arm (Price et al., 2007) and leg (Coast & Welch, 1985; Hagan et al., 1992) cycling exercise that faster cadences, at the same power output, elicit greater cardiorespiratory responses.  Possible explanations for this effect cadence-related effect include: 1) a greater CC-mediated signal from M1, and/or 2) reduced mechanical efficiency. Evidence of higher oxygen consumption during maximal arm-crank exercise at 90 versus 50 revolutions per minute (rpm) supports this concept (Price et al., 2007). This reduction in mechanical efficiency associated with higher cadences needs to be measured in order to control for its effect. The purpose of this fully developed project is to test the hypotheses that reduced excitability of the bicep area of M1 (via inhibitory TMS) will lessen the cadence-mediated cardiorespiratory response even when controlling for internal physiologic demands.
Mobility of Goaltender Upper Body Personal Protective EquipmentRole of the Primary Motor Cortex on the Cardiorespiratory and Biomechanical Responses to Arm-Crank Exercise (1)With shots reaching velocities of 110 – 141 km/h, personal protective equipment (PPE) is necessary to safeguard ice hockey goaltenders. Goalie equipment has been developed to decrease the impact forces using a combination of energy-shunting and energy-absorbing materials. The energy-shunting materials are typically harder and the absorbing materials, usually consisting of thick foams, are located between the energy-shunting and the body of the user. However, the effect of this equipment on the athlete’s body is sometimes overlooked in the development process. Wearing PPE can increase sweat rates cardiovascular and metabolic costs, which could impair power production, cognitive ability and musculoskeletal demands. Coca et al. identified that elbow flexion, shoulder abduction and flexion decreased when fire fighters were wearing PPE. PPE can also result in vertical and horizontal reach envelope restrictions. Recently, the National Hockey League (NHL) has begun to investigate rule changes that will decrease the size of the goaltender’s chest and arm equipment to a more form fitting piece of equipment. In order to decrease the size of the equipment, hard shunting materials may be used in exchange for thicker energy absorbing materials to maintain the equipment’s efficacy at decreasing puck impact forces. These increased shunting materials may cause movement restrictions for the goaltender’s upper body. Therefore, there is a need to examine the biomechanical effects of the new chest protector on the goaltender’s musculoskeletal system.The purpose of this study is to test the hypothesis that shoulder and elbow ranges of motion (ROM) and reach envelope will be reduced in the new chest protector that meets the NHL’s new rules and regulations compared to the other three upper body goaltender equipment conditions. 
Comparing inertial measurement units and opto-electric motion capture systems to quantify sport-specific movement patterns of sprint kayak athletes in a laboratory settingRole of the Primary Motor Cortex on the Cardiorespiratory and Biomechanical Responses to Arm-Crank Exercise (1)The growing interest in sports science shows the greater need to quantify sports technique. Sprint kayaking is an extremely technical sport; therefore, performance can easily be influenced when technical alterations are introduced to the paddling stroke. Unfortunately, there is very little information published on the elite sprint kayaker’s technique, even though the paddling stroke is one of the most evaluated aspects of the sport. The majority of biomechanics research on kayaking has investigated how various components of the paddling stroke relate to boat velocity or other temporal distance factors. These studies do not investigate the movements of the athletes or the ones that do have many limitations including low sample sizes, poor choice of independent variables, lack of normalization techniques, and issues with the experimental design. Inertial measurement units (IMUs) are becoming prevalent in sport science research and practice, and provide a new method to measure the athlete’s movement. Although using IMUs to collect kinematic information from human subjects is a promising advancement in biomechanics research, it requires a great deal of modeling and signal processing.  That said, Previous research studies have successfully measured three-dimensional movements in both the lower body and the upper-body using IMUs during static and dynamic movements. However, the use of IMUs to measure athlete’s movement still requires validation steps.The primary goal of this study is to validate the use of IMU’s to quantify paddling motion which will lead to the development of innovative methods to improve performance in the sport of kayak sprint.
the feasibility of a new EMG-controlled FES system for the restoration of palmar grip.Role of the Primary Motor Cortex on the Cardiorespiratory and Biomechanical Responses to Arm-Crank Exercise (1)This project is aimed at one of the highest priority of tetraplegics participants which is the rehabilitation of the hand and arm function. The EMG-controlled FES approach, presented here, is combining the expected benefits of both EMG biofeedback and FES. This project is aimed at providing evidence of the positive effect of a new generation of the portable electrical stimulator that uses surface-stimulation electrodes. Furthermore, since surface FES systems can be applied to participants almost immediately after the injury, they have the potential to become a very good rehabilitation tool. The overall objective of this proposal is to evaluate the effect of an EMG-controlled FES system on the functional recovery of paralyzed muscles in SCI-IMFL. The specific aim of this project is to establish the feasibility of a new EMG-controlled FES system for the restoration of palmar grip.
The nutritional evaluation of dairy and pulse ingredients using in vitro and in vivo modelsDairy and pulses are the sources of valuable ingredients with promising applications in functional foods and nutraceuticals. While many new dairy and pulse ingredients have recently emerged on the market, their nutritional potential remains highly unexplored. Two projects are designed to investigate pulse flours and milk protein fractions. In the first project, raw and processed lentil and navy bean flours varying in their particle size will be assessed for their carbohydrate digestion rate using in vitro methodology. The intern will learn how to work with pulse flours, simulate oral and gastrointestinal digestion, measure glucose and other analytes using YSI biochemistry analyzer, ELISA and other spectrophotometric methods, analyze data and perform statistical analyses.  This project requires strong analytical skills and attention to details. The second project will be focused on the physiological evaluation of milk protein fractions (whey proteins and caseins) using small laboratory animal models.  The primary objective of this project is to evaluate the effect milk protein sub-fractions on blood glucose control in laboratory animals. The blood will be collected for glucose and pancreatic and gastrointestinal hormones including insulin, GLP-1, amylin, and others. This project requires the experience with handling the laboratory animals, strong analytical skills and attention to details. The intern will learn how to assess short- and long-term responses to dietary intervention in laboratory animals, analyze blood samples for biomarkers of blood glucose control, analyze data and perform statistical analyses.     
Development of Synthetic Aperture Radar Image processing system using a Software Defined Radar for object detection in vegetationDue to the low cost and flexibility, Software Defined Radar (SDR) is getting popular not only in military purpose but also in many areas including agricultural purpose. Detecting foreign object in different medium (i.e., wooden-box mines in vegetation, rocks covered with plants, foreign object in the body, or human detection over the wall) is quite challenging if it faces with the cost. Either using multiple antenna or moving antenna will provide wide Synthetic Aperture Radar (SAR) for future image processing to find hidden object. This project will result in project members’ understanding about the principles of electromagnetic spectrum (especially FMCW radar using L, S, or C band), enhance image processing technique related with SAR, and increase knowledge of both software and hardware use by accomplishing a SDR Frequency Modulated Continuous Wave (FMCW) radar system as well as communication skill.This software defined FMCW radar system is an innovative and sensational topic in many research area, especially in agriculture, which can lead to future agricultural automation and robotics research.
Real-time bio-imaging processing system for grape yield monitoring using 3D/Hyper-/Multi-spectral camera techniqueIn an intensely competitive market such as wine grape production, it is essential that growers have the means to estimate quality and quantity of the grapes they produce as accurately as possible. Current methods are manual and inaccurate. Accurate yield and quality forecasting enables vineyard managers to better prepare for harvest, both in terms of planning selective block harvesting and for allocating resources for total expected tonnage, crush processing, and tank capacity and to improve the quality/taste of wine as well.  Critical decisions are made during the season based on the expected outcome of each season’s harvest. To solve this challenge, an enhanced yield monitoring system that can process 3D image with the combination of laser projection and color image and/or Hyper-/Multi-spectral camera technologies can be utilized to better predict of grape yield. These 3D camera technique and/or Hyper-/Multi-spectral camera based bio-imaging processing is quite innovative and sensational topic in agricultural engineering which can lead to future agricultural robotics research.
Fast real-time bio-imaging processing system using Field-Programmable Gate Array (FPGA)Real-time bio-image processing for agriculture requires powerful computing system. However, one of the most powerful i7 CPU could not process a image in few milliseconds which would be required for fast bio-imaging processing including but not limited to product sorting, process automation, ground image sensing for agrochemical spray, and more.To overcome this challenge, ultimate solution would be the hardware processor method with parallel calculation. Among the many applications, Field Programmable Gate Array (FPGA) would be the powerful solution due to the flexibility for small amount of production and fast calculation power instead of DSP (Digital Signal Processor) or ASIC (Application-Specific Integrated Circuit). Little attention was paid for FPGA application in image processing  purpose except hardware image processing for corn grain sorting (Pearson, 2009) and GLCM (Grey Level Co-occurrence  Matrix) application with FPGA (Siéler  et al., 2010) up to date except biomedical image processing area.This FPGA based bio-imaging processing development is quite innovative and sensational topic in agricultural engineering which can lead to future agricultural robotics research.
Investigating brain development with magnetic resonance imagingThis research involves the investigation of brain development with magnetic resonance imaging (MRI) examinations acquired at Boston Children's Hospital, Harvard Medical School. This is a multi-disciplinary research project that combines computational technologies with statistical analysis techniques and medical imaging to answer fundamental questions in neuroscience. Research goals include improving our collective understanding of healthy brain development as well as abnormal brain development associated with neurodevelopmental disorders which in turn can help inspire new therapies. Research goals also include the development of technologies to help better characterize and diagnose a variety of disorders along with improving early detection capabilities. Early detection has the potential to improve the standard of patient care as earlier treatments typically produce better outcomes. This research project will build upon large scale studies previously completed on healthy brain development (1,069 patients) and autism (2,250 examinations, the world's largest). Future work will expand into attention-deficit hyperactivity disorder, multiple sclerosis, cerebral palsy and more.
Agroecosystem responses to new alternative farming strategies We propose the following steps to tackle this challenge:• Investigate soil quality and contamination of vineyards. This step includes chemical analysis of contaminants, qualitative and quantitative measures of soil quality and fertility as well as productivity and chemical contents of crops.• In parallel, design and test methodologies for soil remediation that includes combinations of cover crops, beneficial microbes, and agrominerals. Testing will be done first in laboratory to optimize the conditions for the best strategies. • Following the pre-analyses of soils and plants, test the optimized strategies in a field pilot-study with assessment and monitoring of ecosystem performance from crops, cover plants, soil microorganisms and post analysis of contamination in soil and plants. This combined methodology of testing under controlled conditions and in the field will allow for complete understanding of the interactions among the various remedial components. It will allow us to determine the most productive and effective combinations of cover crops, agrominerals, and beneficial microbes. For Ontario vineyards, we choose to test chicory, alfalfa, red clover and oil seed radish as cover crops and Spanish River Carbonatite as an agromineral. The most effective combinations will then be tested in parallel in the greenhouses and in the fields to complete assessment and commercialization potential. Prior and after such testing, contamination levels in soils and crops will be assessed. The project is thus composed of two phases encompassing six specific projects in addition to the commercialization assessment. This is a joint project between Brock University (BU) and Wilfrid Laurier University (WLU). 
How to use medical imaging to diagnose and monitor patients at risk of heart attack?Myocardial infarction or a heart attack, a medical condition in which regions of a patient's myocardium lose viability due toprolonged ischemia, is a prominent cause of serious complications, including heart failure and ventriculararrhythmia. Previous studies have demonstrated that infarct region play an important role in creating abnormalelectrical activity of the heart. A T1 mapping technique, namely the multi-contrast late gadolinium enhanced(MCLE) imaging, have recently shown to be more reproducible in quantifying infarct volumes than theconventional late gadolinium enhanced cardiac magnetic resonance (LGE-CMR) technique. Further, a recentstudy has shown that infarct volumes extracted from MCLE images were more sensitive in predicting patientoutcomes than those extracted from conventional LGE-CMR images.Recently, computational modeling of hearts has emerged as a promising tool to guide patient-specific diagnosisand the treatment of associated rhythm disorders. However, to accurately represent patient-specific structuralremodeling, computational models must incorporate accurate geometric reconstructions of infarct regions.Given that the infarct regions extracted from MCLE images are more accurate than the ones extracted fromconventional LGE-CMR images, the personalized models built using infarct regions extracted from MCLEimages may provide more sensitive in predicting abnormal electrical activity of the heart. The objective of thisstudy is to test this hypothesis.
Use of persulfate as an oxidant for remediation of contaminated groundwater and soil_Clone (1)After 20 years of investment in remediation efforts, Canada still has over 22,000 federal hazardous sites where contaminated groundwater and soil pose threats to public health. If we were to use existing technologies, such as groundwater extraction and bioremediation, to remediate these sites, approximately $4.9 billion will be needed for the cleanup in the coming decades. New technologies that improve the efficiency of site cleanup have the potential to save money and speed the time required for site remediation.This 12-week long summer project will examine the use of persulfate for in situ remediation of contaminated groundwater and soil. In situ remediation using persulfate, also known as in situ chemical oxidation (ISCO), involves the injection of sodium persulfate solutions into the subsurface. Upon contact with iron-containing minerals, persulfate is converted into sulfate and hydroxyl radicals, i.e., highly reactive oxidants that can oxidize a wide range of organic contaminants. The technology is simple, easy to deploy, but its use is often limited because we currently lack the basic understanding about environmental factors that may affect persulfate chemistry and contaminant oxidation. Under the supervision of the professor, the student will conduct experiments in the environmental laboratory at Carleton University to fulfill some of the knowledge gaps related to the persulfate ISCO technology. The goal of the project is also to give the student opportunities to learn how to operate modern analytical instruments, and to interact with Master and PhD students in our program.
Activity recognition from smart phone data This project requires design and development of algorithm for recognizing activities (e.g., walking, running, sitting, standing, sleeping etc.) from the accelerometer and GPS data from smart phones of users. Most of such data in in the form of time series (data that is indexed in time order). Can we efficiently detect periodically re-occurring activities in time series data from smart phones of users? Steps involved (but not limited to): 1) Design and implementation of a activity detection algorithm using accelerometer and GPS data2) Extending the design and implementation of the algorithm make it distributed and parallel in nature for Big Data 3) Extensive evaluation and scalability analysis on synthetic and real-life datasets 



Temporal Predictive Analytics in Big Data Classification is a well-known technique in Machine Learning that enables prediction by classifying data into different categories based on learning from past or historical data. Temporal classification further takes into account to give higher priority to recent data and lower priority to older data to update its learning. This project aims at performing classification on big data, i.e., that is large in volume, velocity and variety. Steps involved (but not limited to): 1) Design and implementation of a temporal classification algorithm 2) Apply training data to the algorithm developed in step 1 3) Performing prediction to the algorithm trained in step 2 4) Extending the design and implementation of the algorithm make it distributed and parallel in nature 5) Extensive evaluation and scalability analysis on synthetic and real-life datasets 
Next generation recommendation system A recommendation system is an information filtering system that attempts recommend by predicting likelihood of rating or preference that a user would be interested in. This project may require building next generation of recommendation systems that can consume large amounts of data efficiently and perform effective and accurate recommendations. Can context or other related information about users and environment be utilized in performing recommendations? Steps involved (but not limited to): 1) Identify and investigate different possible contextual data that can be utilized in recommendation 2) Design and implementation of algorithm for recommendation 4) Extending the design and implementation of the algorithm make it distributed and parallel in nature 5) Extensive evaluation and scalability analysis on synthetic and real-life datasets 
Digital Workflows for Architectural Conservation The Carleton Immersive Media Studio (CIMS) is the developer of the NSERC Create Heritage Engineering program, which develops existing strengths in the use of new digital technologies to train a new generation of engineers in the multidisciplinary and inter-related fields of building rehabilitation, architectural conservation, and sustainability. This program is training graduate students in engineering and architecture in the rapidly developing technologies being developed for the architecture, engineering and construction (AEC) industry for applications in sustainability and the rehabilitation of world’s existing building stock. 
Simulation Platform Dvelopment for Satellite Communication NetworksThe project is designed to build a simulation platform for satellite communications. In recent years, the potential of LEO (low-earth orbit)satellite networks has been widely explored for achieving high capacity, low-latency, global and secure backbone network connectivity. Such a constellation will consist of several hundred inter-connected satellites whose mesh connectivity will vary with time. Due to the high cost for the launch and maintenance of satellites, it is crucial that comprehensive study based on simulation must be conducted before the launch of satellites. A simulation platform that can capture the salient characteristics of LEO satellite network is essential for this kind of study. In this project, you will build a C++/Java based LEO satellite network simulator and conduct some simulation tests to illustrate that the platform can provide insight for issues and challenges of satellite communications.  The simulator will be built based on existing simulation tools such as NS3 and incorporate new mechanisms that satisfy the constraints of satellite networks. It must be sufficiently realistic such that it can be used to test higher layer applications against the media layer performance of the constellation. The end goal is the capability of running a simulator-in-the-loop test of various services over the simulated network functionality to expose network performance requirements.  
Silicon stress engineering for all-optical modulation and switching (1)Stress engineering in silicon waveguides is an emerging field, that has applications in telecommuncation and bio-sending. Dr. Ye's group has an extensive experience in using stress for polarization splitting/rotating applications and creating linear electro-optic effects in silicon modulators. This intern project will include some of the experimental verification of the numerical model the group developed over the years. The goal of this research is to investigate the experimental tuning of the stress effects in silicon.
Prenatal Photonic Biosensors (1) The application of biophotonics to the biomedical field is still in its infant stage. In this research project, we are interested in applying the photonics technology to the prenatal healthcare. The biomarkers involved are mostly found in amniotic fluid and parental/fetal blood. Most photonic detection and spectroscopy methods for these biomarkers are developed for in vitro studies. We are interested in extending this fascinating field into the in vivo real-time measurements. A new detection technique will be proposed and designed.
Machine Learning for Medical Imaging Atherosclerosis is a silent disease, where vulnerable plaques develop in the medium and large sized arteries. The patients with advanced atherosclerotic disease may suffer major cardiovascular events, such as heart disease or stroke with no overt symptoms.  Traditional imaging approaches, such as computed tomography angiography (CTA), provide little soft tissue contrast and/or no cross-sectional views. New developments in engineering and the physics behind magnetic resonance imaging (MRI) have created the potential for non-invasive and in vivo measurements of atherosclerosis for the assessment of plaque burden. MRI imaging techniques not only provide cross-sectional views of the vessel wall, but also the soft tissue contrast good enough to distinguish vulnerable soft plaque from low-risk calcified plaque. Carotid arteries are a major site for atherosclerotic plaque development. One of the major steps in the clinical workflow in obtaining quantitative information about the plaque composition is the segmentation of the vessel wall of the carotid arteries. However, manual segmentation of the vessel wall is tedious and subject to high inter-observer variability. There is, therefore, a need for the development of automated methods that will increase the precision, accuracy, consistency and efficiency of segmentation. In the proposed research project, Conor will develop and evaluate a new image processing technique for segmentation of the vessel wall of the carotid arteries for the assessment of atherosclerotic disease in humans. 
Development of Robotic Self-Replicating Machine for the Moon_Clone (1)This project combines in situ resource utilisation (ISRU) with 3D printing technology for eventual deployment on the Moon. We are working on developing a robotic self-replicating machine that can mine lunar regolith, extract its required materials thermochemically, and input them into a series of 3D printers to construct parts of itself. These parts may be assembled into full systems. If such a self-replicating machine can be developed, it would revolutionise space exploration, opening up possibilities hitherto considered too difficult or too expensive to undertake. This is a very challenging project requiring the full spectrum of engineering skills - aerospace, mining, chemical, manufacturing, mechanical, electronic, software, etc. It is also a very exciting and unique project.  
Space debris removal from the high orbits using robots and sensor fusion_Clone (2)In the proposed project is related to an autonomous navigation and involves sensor fusion. The problem revolves around integration of two different measurements into one reliable information.  The sensor fusion could be related to navigation of the ground or flying vehicle but also positioning problem of the medical robot tools inside a body. An interesting example is integration of two or more images that may be used to navigate or identify accurate position. The direct applications are space debris removal from high orbits or positioning medical robot during surgery. In this particular case a flying robot based on spacecraft platform would have to navigate to find itself close to debris traveling on high orbit. The challenge is to position itself and to be able to catch the debris often in form of tumbling satellite, and diminish its kinetic energy. This would help to bring the satellite to the lower orbit and with time burning debris in Earth atmosphere.
Parallel and Scalable Design Automation Tools for High-Speed VLSI CircuitsMassive evolution that is currently taking place in the global high-technology industry has made the electronics, computing and communications products to be part of day-to-day life and highly pervasive. From the user’s end, there is an enormous demand for faster and converging multi-function designs. This is mandating the products with higher-operating speeds as well as high-density designs.At the same time, the need for higher capacity and bandwidth in wire-line communication networks drives the signal speed to multi-gigabits per second and beyond. At such high data rates, high frequency effects in electronic packages and systems such as delay, attenuation, reflection, and crosstalk become the dominant factors limiting the overall performance of microelectronic systems. In addition, with the fast rising demand for multi-function capabilities, modern designs are becoming highly complex. This is because the desire for multifunction and miniature products warrants mixed-domain integration of heterogeneous circuit components such as digital, analog, RF, optical and micro-electro-mechanical (MEMS) devices. As a result, advanced accurate simulation and design methodologies become increasingly indispensable in achieving the next generation communication and computing products. However, the current design tools do not handle adequately the new emerging challenges of high-speed circuits, interconnects and mixed-domain problems. Among the major challenges faced while modeling, simulating and optimizing such design environments are the large-scale nature of the resulting equations (which tend to span in the order of millions of unknowns) as well as the mixed frequency/time difficulties arising due to the diverse nature of the associated components. However, one of the main difficulties with most of these techniques is that, they are single processor based sequential algorithms and hence can’t adequately handle the computational complexity of today’s large-scale mixed-domain designs.While the computing speeds of a processor steadily increased during the last two decades, the computing platform has gone through a 
UML diagrams consitency checking (1) Cohérence de diagrammes UMLA UML (Unified Modeling Language) model specifies the functional, structural and behavioural aspects of a piece of software with different diagrams: use case diagram, class diagram, interaction diagram, state machine diagram, etc.Since a UML model specifies one and only one software (except for instance in the case of product lines), these diagrams must be consistent with one another. For example, in order for an instance of class A to send a message to an instance of class B as specified in an interaction diagram, class A must be able to communicate with class B, for instance as specified by an association from A to B in the class diagram. Consistent diagrams are paramount to allow automated source code generation, documentation, testing ...To obtain a consistent UML model one must enforce a number of consistency rules between the diagrams of this model. Some of these rules are already in the UML standard itself and are referred to as well-formedness rules. Many rules are not in the standard and we have collected them from literature in a systematic way. An implementation of those rules is being created in our lab in the Papyrus UML modeling environment. Papyrus is open-source and sponsored by major industry players in the telecom, aerospace and automotive domains. We will then be able to automatically verify the consistency of UML models.The first part of this project will consist in verifying a number of UML models, available online, against those rules to evaluate to what extent the diagrams making up each of those models are consistent with one another. A second part of this project will be to transform the (current) desktop verification of a UML model against consistency rules into a web service. This will facilitate broader acceptance of the consistency verification solution. 
Learning software behaviour as finite state machines: experimentsApprentissage de comportement à états: experiencesSoftware reverse-engineering is the activity of recovering information, typically under the form of diagrams or documents, about an existing software and is typically used when no such documentation exists (or the available documentation is obsolete). Reverse-engineering techniques produce structural diagrams, behavioural diagrams or other kinds of data. One of the diagrams often produced during reverse engineering is a finite state machine (FSM), which shows states the software goes through and how state changes occur (transitions). A reverse-engineered FSM can model the behaviour of a Java/C++ class, the behaviour of a software component, the interactions between nodes in a network. It can also be used to help reverse-engineer a UML sequence diagram. When reverse-engineering an FSM, one observes executions (i.e., traces) that are hopefully representative, and learns an FSM that matches those traces, a procedure called inference. Given similarities between the notions of FSM and grammars, it is not surprising that grammatical inference algorithms are used when reverse-engineering behaviour to produce an FSM. During grammatical inference, one collects a number of sentences of a hypothetical (a priori unknown) grammar and attempts to identify which grammar was used to derive those sentences: the grammar is inferred from a subset of its sentences. One of a number of different grammatical inference algorithms is typically used during grammar (FSM) inference. The purpose of this project is to build tool support for a number of state-of-the-art grammar inference algorithms, and tool support to facilitate experiments on the use of these algorithms. Experiments will be conducted whereby a couple of grammatical (FSM) inference algorithms will be compared to one another on some sets of sentences (traces).
Service-Oriented computing: Mashup the Internet_Clone (1) At present, numerous applications are built as a service-oriented architecture, making them available throughout the Internet (the most popular is probably Google Maps). In this project we will explore different methods for "mashing-up" existing applications. The following video shows an example of such application: the software collects geographical information, sends it to a weather service, the weather information is fed into a fire simulator, and the fire spread can be seen on a Google map (this work was a finalist for the Services Student Contest). http://www.youtube.com/arslab#p/u/20/PRfNDeBUPFsThis video shows another mashup where a traffic simulation is mashed up with Google Earth maps.http://www.youtube.com/arslab#p/u/3/zE_qSxTwxeQThe activities will be carried out in the CFI Advanced Laboratory for Real-Time Simulation (ARS). This infrastructure consists of a high-performance computing platform (64 high speed processors linked with a very high speed interconnect) to support an advanced real-time simulation engine (including AD/ DA interfaces and graphics workstations for human interaction).
Real-Time embedded systems development using a simulation-based approach_Clone (1)Real-time systems are built as sets of components interacting with their environment. In most cases (including robotics, traffic control, manufacturing and industrial applications, etc.), these applications must satisfy "hard" timing constraints. If these constraints are not met, systems decisions (even correctly computed) can lead to catastrophic consequences for goods or lives. The development of real-time controllers in distributed environments has been proven a very complex task, in terms of both development difficulties and related costs. We have provided a new systematic method and associated automated tools to develop hard real-time control applications reducing both development costs and delivery time. We use a simulation-based methodology for development, incrementally replacing simulated components by their real counterparts interacting with the surrounding environment. 
Mobile applications: adding simulation to your smartphone_Clone (1)We have built an environment for modeling and simulation interfaced with an service-oriented architecture API (making it available throughout the Internet). The software collects geographical information, sends it to a weather service, the weather information is fed into a fire simulator, and the fire spread can be seen on a Google map. Other mashups include a traffic simulation is mashed up with Google Earth maps, a model of flooding, and several educational applications.This project focuses on building a concrete application combining simulation and maps, but, in this case, using mobile devices (smartphones). We will explore the development of an application combining simulation and maps .
3D Scan Registration with Pairwise Descriptors To bring an object from the real world into a computer, a common approach is to digitize the object with a 3D scanner. This process requires to scan the object from multiple viewpoints, resulting in a point cloud for each scan direction. Next, the point clouds are aligned to each other to bring them into a common frame of reference. A triangle mesh is then reconstructed from the aligned point clouds to represent the object in digital form. Moreover, since each scan captures only a limited portion of the object, the alignment needs to be performed with “partial matching”, that is, matching only the common portions of each pair of point clouds. To compute the matching, it is usual to simplify the problem by representing points with shape descriptors, which are small sets of numbers that summarize the geometry around a point. By matching the shape descriptors, we can then derive an alignment for the point clouds.In our research work, we have demonstrated that computing descriptors for a pair of points, rather than for a single point, can improve the computation of correspondences between 3D shapes, especially in the context of partial matching (“Bilateral Maps for Partial Matching”, Computer Graphics Forum, 2013). However, these pairwise descriptors, called bilateral maps, are defined only for shapes that are already in the form of a triangle mesh. In this project, with the help of a Globalink student, we would like to extend the concept of bilateral maps to the domain of point clouds. The student would first develop the conceptual ideas necessary to apply the descriptor to point clouds. Next, the student would implement the descriptor and evaluate it on a set of 3D scans.
The Role of Aviation in the Governance of Deportation in the European UnionThe Air Deportation of Illegalized Migrants: Routes, Practices, ContestationThis project offers one undergraduate the opportunity to do original research on migration and deportation and to develop a high-quality publication. CONTEXT. We know very little about the methods states use to physically transport people subject to deportation. We lack knowledge about the infrastructure of ports, routes, hubs, vehicles, and agencies which underpin the removal of illegalized migrants from countries of deportation to countries of transit and return. Whereas scholars have mapped the systems of migration detention they have not examined the infrastructures of coerced mobility. CONTRIBUTION. This research examines 'air deportation': the network of actors, practices, technologies and institutions which facilitate the deportation of illegalized migrants by air. We examine the role aviation plays in the three largest (statistically) deporting states, Britain, France and Germany. We have three objectives: (1) To provide the first systematic study of air deportation exploring the ways in which deportation practices shape and are shaped by the system of civil aviation; (2) To give migrants' marginalized voices a more prominent place in scholarly accounts of deportation; (3) To develop a new method we call deportation cartography: online interactive maps that will visualize the routes and mechanisms of deportation as a way to foster new understanding  about the power relations underpinning migration control. EXPECTED OUTCOMES. This will be the first project systematically to analyze deportation in and from Europe at the level of its hubs, routes, and mobility infrastructure. Using deportation cartography we will help to forge air deportation as a tangible, visible object within the public sphere. In this way we seek to place it on the political agenda as a site meriting policy reform and enhanced public scrutiny. By furnishing publics with knowledge about a hitherto invisible aspect of deportation we hope to contribute to better-informed public deliberation and decision-making.
New Image of Home The New Image of Home project re-imagines domestic space through new modes of digital modeling and drawing. The project conceptually links three themes: an emerging space - topology, an intimate program (subject) - domesticity, and a new mode of representation - pixel. From this framework it poses two questions: How might digital architecture /topology better reflect our contemporary domesticity? And, how might a re-imagined pixel expand our architectural reading of that domesticity? Project outputs include: scholarly publications on new modes of architectural drawing (IJAC, JAE, and Drawing On), regional and international conferences (ACADIA, and Drawing Futures or Paper to Pixel) and a series of architectural drawings for public exhibition. The target audience is art and architecture students, architects, artists, curators, and humanities-based researchers. New knowledge created includes the literature review, the image archive, and the final drawings. These drawings will be exhibited at institutions such as the Maison de l'Architecture du Quebec and the Netherlands Architecture Institute (NAI), which have a strong architectural focus and broad public appeal. Students will benefit through improved methodological, archival and literary research skills. Three graduate RAs will be mentored in advanced digital modeling programs (Rhinoceros), scripting software (Grasshopper), rendering packages (V-ray), and established artistic practices for continued studies and/or preparation for professional practice.
Social Policy Innovation in the BRICS The proposed research seeks to understand the emergence, content, and impact of new, yet alternative, approaches to social protection in key countries of the global south through a comparative, cross-national study of emerging social-protection systems in the BRICS countries. Striving to reconcile rapid growth with social equity, the social-sector challenges faced by the BRICS are remarkably common. Yet they have adopted a diverse range of policies and programs to offer social protection to their vulnerable citizens. Brazil has embraced conditional-cash-transfer programs as the predominant means to protect its vulnerable, while India has enacted a series of “right to” legislations and micro-insurance programs to ensure limited, but guaranteed access to employment, food, and basic health care. China has built on its foundation of relatively equitable access to assets—land, skills, and productive investments—by gradual introduction and extension of various social security programs. South Africa too has adopted a rights-based approach, incorporating its previously excluded population through a massive expansion of social assistance grants. These different responses can be characterized as distinct regional pathways to social protection. Using key recent social-policy innovations like MGNREGA and Bolsa Familia as case studies, this project will examine what works and why in confronting the unique social-sector challenges of emerging economies.  The project will draw out comparative insights on the political conditions and domestic political alliances that give rise to social-policy innovation, key features of program design, and impact on poverty, livelihood security, and political empowerment. It will make a valuable contribution to understanding new directions in social policy in emerging economies, both theoretically and empirically. Theoretically, it will build on the existing scholarly work on conceptual frameworks. Empirically, project findings will shed light on the range of policy options and choices available to emerging societies and their likely impact.
Dual-energy medical radiography:  non-linear versus linear data extractionAn x-ray power supply, tube, and flat-panel imaging detector are available in our lab.  A previous student established that the detector sensitivity and dynamic range allow both DER and XSI.  X-ray tube radiation is primarily bremstrahlung and therefore broadband, which degrades extraction of photoelectric and Compton probabilities from transmission measurements with two beams.  The intern will implement DER two different ways, then compare performance.(i).  Conventional approach:  Use two beams with different x-ray tube potentials, e.g. 60, 90 kV.  Investigate sharpening the two spectra without driving x-ray intensity unacceptably low using non-K-edge beam filters materials (Al,Cu), and K-edge filters (Ag,Sn,Ho,...).  Log the data, then subtract with a weighting factor (e.g. I_low – beta x I_high) to yield final image read by observer.  Dialling different values of "beta" at image console allows observer to explore tissue contrast interactively. (ii). "Dual-material" approach (Lehmann et al, Med Phys 1981 p.659):  An elegant but more complicated approach, hence rarely used today.  Calibrate the system by x-raying crossed stepwedges of Al and pmma with each filtered beam.  A nonlinear fit to calculate the equivalent thicknesses (pmma, Al) from pairs of beam measurements (low, high) will be generated.  The data fit linearizes the problem – it removes polychromaticity effects when x-raying other objects.  (iii). Compare the approaches' performance by imaging test objects of three different plastics, e.g. pmma, lexan, polyethylene.  DER should allow the contrast between two materials to be nulled, independent of object thickness, allowing the third material to be visible.   Method (i) does not linearize the problem and thus residual contrast will remain from the two materials, whereas (ii) yields linear images and should have no residual artefacts – but requires the complicated stepwedge calibration.  The intern will quantify the residuals for different filtrations and recommend how to implement DER in combination with XSI.
Computational Geometric Techniques in Machine Learning. One of the classical results in the field of low-distortion embeddingsis the Johnson-Lindenstrauss Lemma, which is known for four decades. There are several fundamental theoretical results, as well as very interesting approximation algorithms that handle data sets in high-dimenions. The question which we are asking is - is this Lemma useful in practice? Are there non-trivial instances of a practical problem where the application of this lemma can make a significant difference? 
Biofiltration Treatment for Sustainable Water Management (1) Filtration is a common treatment tool used in municipal water and waste water treatment in addition to industrial water processing. Filration removes dissolved contaminants and  small particles from the water phase in a variety of ways such as straining, adsorption, sedimentation, impaction. In addition, filter beds may have beneficial microorganisms that assist in removing dissolved organics from the water phase, these types of filters are referred to as biofilters.  Overtime the removal of these dissolved and particulate contaminants clog the filter bed and requires it to be cleaned. Filters (including biofilters) are cleaned by backwashing which is a process where the flow through the bed is reversed and clean treated water is used to remove these now concentrated particulates from the filter media.  Dr. Basu's research group investigates novel methods to optimize contaminant removal  that pass through biofilters. Biofilters are tested under various temperature and backwash conditions. Data will be gathered and analysis of the ability of the biofilters to produce clean water under a variety of operating conditions. The student researcher will be responsible for the day to day operation of the filter columns including collecting water quality and microbiological samples such as total and dissolved organic carbon, specific UV absorbance, heterotrophic plate counts, turbidity, particle counts. This is a fantastic hands on experience that combines knowledge of engineering and science as well as a desire to better understand how we can produce safe drinking water for the world. 
A system for protein-protein interaction prediction evaluation and consensus (1)This project would involve the design and implementation of a system to perform continual evaluation of a wide variety of primary-sequence-based protein-protein interaction (PPI) prediction methods. The system will continuously and automatically scan the PPI repositories for new interactions, and launch a variety of PPI prediction methods on these proteins. In this way, a continuous and unbiased performance metric can be computed in order to elucidate the true accuracies of each method. Furthermore, it is hoped that a machine learning consensus decision method can be developed to leverage the outputs of the individual PPI prediction methods in order to achieve increased sensitivity and specificity.
Aerodynamics of damaged insect wings: consequence for flight and MAV development (1)Perhaps everyone knows insects are agile fliers and remarkable for their aeronautical performance.  Flight is critical for survival for many insect species and it is not surprising that insects with wing damage are able to maintain their flight capability. The ability to compensate for wing damage is due to two factors -- physiological mechanisms that adjust wing kinematics to compensate for the loss of lift and thrust due to damage, and, the structural characteristics of the wing itself so that it can maintain its integrity while flapping to produce functional lift and thrust forces.  Preliminary experiments in our lab using African migratory locusts as a model have suggested that damage to certain areas is more problematic than damage to other areas of the wing.  The first objective of this project is systematically and quantitatively explore the relationship between wing damage and the production of lift and drag forces.  The second objective is to use these data to inform the design of an artificial insect wing for micro-air vehicle development.  This latter objective is in collaboration with colleagues in our department of mechanical and aerospace engineering.  Insect wings, both real (i.e. from insect specimens) and artificial (i.e.  designed and manufactured using CAD and 3D printing) will be tested in a custom 'spin rig' to measure lift and drag force.  Wings with and without induced damage in particular areas will be tested at different angles of attack.  The student will be part of a collaborative team comprised of biologists and engineers and will be integrally involved in the design and execution of experiments to accomplish our objectives.
Bendable Stylus – deformable user interaction research (Human Computer Interaction)We are currently exploring interactions techniques with bend gestures. We imagine how we can map bending part of a device (a corner, a side, the whole device) to an action in the software. Our goal is to propose interaction techniques that improve one’s experience, by making things more efficient, usable or improving the user experience. One project looks at how people might interact with a stylus that includes bendable segment, on a tablet. If we make slightly bendable the holding segment of the pen, users could alter various parameters of the pen they are using it. For instance, as you write, you can change the brush width by pushing on the device with the thumb. If we make bendable the middle of a pen, and hold each sides with one hand, the pen can be used to represent 3D angular data, and possibly animate characters. The goal of this To complete this project, we built a bendable pen prototype, as well as a sensor to measure the deformation of the pen. Then, we designed an experiment to test this prototype in various scenarios and tasks, write questionnaires, run the experiment by asking participants to complete the tasks, analyse the results and write a report. We are currently focusing on creative applications with the pen (painting, drawing, sketching), as well as new menus with the flexible stylus. Note that the exact project might change depending on the completion of the described project by next summer. Lab website: http://cil.csit.carleton.ca/Lab's Youtube channel: https://www.youtube.com/channel/UCyNyJ75wTjTdhQfPINAxubwVideo of intial Flexible Stulus prototype: https://www.youtube.com/watch?v=WwkOGvK3Uic
The Europeanization of Parliamentary Budget Debates in Germany and Austria: Did the Eurozone Crisis Have an Impact?This project examines parliamentary debates about the federal budget in Germany and Austria between 2009 and 2014. It seeks to find out to what extent the issue of European integration has entered into these debates. The time period examined encompasses the Eurozone financial crisis, which has generated unprecedented public attention for European Union (EU) governance. The research question addressed in this project is whether the Eurozone crisis has permanently established a stronger EU dimension in debates about national budgets, even after the most dramatic years of the crisis (2010-2012) have passed.Germany and Austria have been affected by the Eurozone crisis primarily as contributors to the European bailout funds (Greek Loan Facility, EFSF, ESM) set up to support countries in financial difficulties. Commitments made to these funds pose significant risks for parliamentary control over national finances. In addition, the EU has implemented reforms aimed at preventing future crises, which imply additional constraints on/oversight over national parliaments' budetary competence, most importantly through the so-called European Semester.The project seeks to find out whether these developments have permanently "Europeanized" the process of national budget-making in Germany and Austria, or whether the heated parliamentary debates about the bailout funds represent nothing more than a short-term spike in parliamentary interest in EU affairs. The study will examine transcripts of budgetary debates in the lower houses of both countries' parliaments (Bundestag and Nationalrat) to identify and classify references to European integration, focusing on issues such as the aspect of European integration addressed, the evaluative criteria employed, and the relationships established between national and European governance.  The project complements a larger study by Professor Hurrelmann that examines how the Eurozone crisis has reverberated in political discourse in the news media and among ordinary citizens, asking whether (and how) European integration has been increasingly "politicized". 
The Internet of Things for energy management in smart cities (1)Linternet des Objets pour la gestion de l'energie dans les villes intelligentesThe student will propose an IoT architecture based on the user requirements (which can be a utility company, home owners, a city, etc.). The deployed nodes will enable to exchange information about the energy distribution in the grid or in the houses/buildings. The student will build a two way communication system between the different end users in order to send instructions and feedback and provide an overall optimization of the energy use and distribution.
Internet of Things for smart buildings Internet des Objets pour les batiments intelligentsThe project aims at designing an IoT system for smart building monitoring and control. This includes control of energy consumption, monitoring temperature and humidity, control of offices and spaces as well as access to the building. The student will collect the measured data and make it accessible through an iPhone app. Residents should be able to better manage the energy efficiency, space use, water consumption, to improve security in the building, etc.
Internet of Things for urban traffic control Internet des Objets pour le controle du trafic routier urbainThis project will design and develop an Internet of Things (IoT) system for urban traffic control. Vehicles communicate with each other and with roadside wireless nodes and collect real-time information on traffic, road conditions, proximity of other vehicles, etc. The data can be used for real-time roadway conditions reporting, approaching emergency vehicle or approaching work zone warning, traffic signal violation warning, and intelligent traffic control in cities.
Virtualizing Heritage Places using digital workflwos The us of VR in studying heritage places, such as historic buildings and archaeological sites is a growing field for presenting and studying this wonderful sites.  The selected interns will develop a VR environment in collaboration with graduate students of the NSERC Heritage Engineering Create program (http://carleton.ca/heritageengienering) for the assessment of the condition of the structure and condition of historic structures. The student ill be working with sites located in Canada and elsewhere. 
Interaction with Mobile Games (1) There are two aspects to this project. The first is to study input-related issues in mobile gaming. As mentioned above, so-called “virtual” controls (touchscreen-based controls simulating physical buttons and joysticks) offer demonstrably worse performance than physical controls, and tend to frustrate players. There are several design options when developing such controls. For example, placement of the joystick (fixed, or dynamic where the user touches?), size of joystick, sensitivity (i.e., gain level) of the joystick, as well as issues like what happens when the user’s thumb leaves the joystick area. The input-related aspect of this project will be to investigate which of these design decisions contribute to the best performing virtual joystick, as determined through empirical study. This will involve developing or modifying a simple game to incorporate multiple possible joystick-based controls for study. The second aspect of this project is to study output-related issues, namely, in-game information display. Heads-up displays (HUDS) are commonly used to present status information to players such as their health level, ammunition count, navigation aids, and so on. There are different methods of presenting such displays. Health, for example, might be represented by a “bar” (like a progress meter), icons (e.g., hearts), or a simple number. This aspect of the project will investigate which combinations of displays offer the best performance in a mobile game. This will use the same game as the input-related component of the project. I envision two students working together to develop the basic game, then adding on their specific components related to either the input controls, or output displays. 
Spatial User Interfaces in Virtual Reality (1) This research project involves developing and evaluating novel 3D interaction techniques in a small-scale virtual reality system. This small-scale VR system will serve as a testbed for evaluating two different aspects of VR interaction. The first is object selection and manipulation (i.e., specifying objects in the environment for subsequent operations, then moving or rotating them). The second aspect is navigation (i.e., how to move oneself through the environment). These two sub-tasks will be incorporated into a single VR system - i.e., the display, rendering, etc. will be common between these, hence I envision two developers working in tandem. The testbed will use a modern high-end gaming engine (e.g., Unity, Unreal) to simplify development. The intent of the testbed is to support empirical comparison between different design options and input or display devices via controlled user studies. To this end, the system should be designed with flexibility in mind - i.e., it will support a range of input devices (e.g., mouse, 3D wand, etc.) or displays (stereo monitor, projector, or head-mounted display such as HTC Vive). It will also be designed with extensibility in mind, such that future devices are also supported. Hence, one aspect of this research project is to investigate best practices in the representation of input devices and interaction techniques in a modular fashion.The project will also involve validation of the framework by way of a small-scale user study comparing existing interaction techniques selected from the literature. This will ensure the practical utility of the system for its intended purpose.
Biofuel (1) The project is to develop a biofuel-making process to pre-commercial scale.  The process uses a patented catalyst to allow the reaction to occur at temperatures below 250°C in a binary pair of reactors that recycles both the catalyst and heat between batches.  Currently, heat is transferred after a batch of biofuel is made in one reactor, which is hot and at pressure, to the second reactor, which is cold initially and at atmospheric pressure, by steam passing between the reactors.  This process is inefficient because the reactors must be heated and cooled, and filled and emptied, all of which means less time is available to make biofuel.  In addition, the economics of the binary-pair process requires a large portion of the heat be transferred between reactors.  This batch process has been demonstrated at pilot-plant scale. The next generation reactor is being designed at Carleton University to incorporate continuous flow.  The goal of the proposed research is to review the state-of-the-art of continuous flow bioreactors and provide a preliminary design of a continuous flow reactor able to handle the special requirements of the hydrothermal polymerization process. The work includes designing experiments, collecting and analyzing data, and optimizing the process.  
Hydrogen in Metals (1) We are developing a proprietary instrument with a small footpront to measure low amounts of hydrogen in metals. The project may include some design work, some putting together of component parts, some computer control, some data collection, some data analysis, and some thinking about how to improve what we have, all done as part of a team learning from each other’s strengths.    
Laser treatment for Post-Traumatic Stress Disorder (PTSD) The application of biophotonics to the biomedical field is still in its infant stage. In this research project, we are interested in using lasers to treat Post-Traumatic Stress Disorder (PTSD). Our group has done preliminary work on the effectiveness of laser treatment for PTSD. The next phase is to provide a detailed laser survey on the availability of the commercial laser systems and a complete safety study to prepare for a clinical trail. The candidate will work with Prof. Ye from Carleton University and Prof. Tofy Mussivand from the Univesrity of Ottawa Heart Institute.
Mode division multiplexer and demultiplexer This research project involves novel device designs for silicon-based multimode division multiplexing (MDM) systems. The MDM systems are complementary to WDM systems where only one laser source will be required to supply multiple signal channels. Our group had successful demonstrations of multimode multiplexers and demultiplexers in the past. New designs with relaxed fabrication tolerances will be investigated, fabricated, and tested. In addition, the coupling mechanism between the multimode fiber core to the multimode waveguides will be investigated. New mechanisms will be proposed, simulated, and experimentally demonstrated.
Exerpiments in software defined networking measurements Currently, we are studying the performance of distributed SDN applications and factors that impact the performance and its measurement. We are also working on building adaptively consistent controllers. The intern will participate in a project with graduate students where he/she will help the one or more of the following tasks:- build a network application (e.g. firewall, load balancer) that runs on top of a SDN controller- set up the application to communicate with SDN controllers which might be adaptive. This might require interfacing with special APIs that we developed in our group. - The intern will help in setting up and running experimental scenarios that tests the performance of the SDN application in different network configurations The project will involve using and extending existing APIs that enable the communications between the SDN application and the adaptive controllers. References on adaptive consistency controllers:Adaptive Consistency for Distributed SDN Controllers (http://www.sce.carleton.ca/~maslan/files/sdn-adaptive.pdf)A Clustering-based Consistency Adaptation Strategy for Distributed SDN Controllers (https://arxiv.org/abs/1705.09050)
Supercomputer Simulation of Large-scale Random Earthquake (Seismic) Wave Propagation  (1)Insufficient information on the random spatial variability of subsurface properties introduces significant uncertainty in the computer predictions of deformation and stability in geotechnical earthquake engineering. Furthermore the interplay between the soil and the pore water induces complex nonlinear behaviour in the system dynamics under seismic loading. From the numerical modeling perspective, whenever all the model parameters are statistically defined, the propagation of uncertainty through the model is generally straightforward, leading to the so-called forward problem. Direct estimation of the model parameters for such complex system is not feasible and generally carried out indirectly using inverse analysis by statistically minimizing deviations between the observed and predicted system behaviour, giving due regards to uncertainty in the measurements and models. Using a Bayesian inference framework, a statistical reconstruction procedure will be developed to accurately estimate soil properties by blending the ground motion data (obtained from seismometers) to the physics-based nonlinear computational model that handles both modeling and measurement errors. The computational model with the fine-tuned soil parameters will reduce uncertainty and thereby provide realistic and credible numerical predictions of site-specific seismic hazards.Computer simulation with an adequate confidence level in their predictions can replace a significant portion of field/laboratory experiments, leading to optimal management of limited resources by saving cost. The proposed initiative is of benefit to private industry, provincial and federal organization such as provincial and local emergency management (related to the safety of hydroelectric dams and offshore oil platforms due to earthquake) and energy and mining industries (i.e. related to oil sand recovery) and environmental decision makers (relevant to safety of mine tailings dams).
Statistical Parameter Estimation for Nonlinear Aeroelastic Flutter: Application to Long-span Bridges and Aircraft (1)An elastic body immersed in a flow may encounter various types of aeroelastic instabilities when the free-stream flow velocity reaches a certain critical value. Once this threshold is reached, the body will initially oscillate with an exponentially growing amplitude (flutter) or diverge monotonously (divergence). As the amplitude grows, nonlinearities in the structure itself or in the flow become increasingly significant. The body will either break or will settle on some other steady state dynamics such as a limit cycle or an equilibrium point. In some other cases the steady state motion may not be stationary resulting in quasi-periodic or chaotic oscillations.In this project, recently obtained wind tunnel test aeroelastic data will be analysed. The specific problem deals with a free-pitching wing in transitional Reynolds number flow. This is the flow regime in which small unmanned air vehicles (UAV) fly. At these low Reynolds numbers, the flow exhibits complex unsteady dynamics such as leading edge laminar separation, transition and re-attachment in the form of a laminar separation bubble. When these flow phenomena are coupled with the free-pitching wing in a feedback relationship, multiple attractors of the resulting aeroelastic system response are observed. One particular scenario has the peculiarity of exhibiting apparent chaotic behaviour. It is speculated that both divergence (a static instability) and flutter (a dynamic instability) co-exist such that the wing oscillates back and forth between two fixed points in a random-like fashion. Similar behaviour has been reported in the aeroelastic literature but, to our knowledge, not for the flow regime representative of small UAVs. Furthermore, previously reported dynamics has always been modeled as a forced oscillation whereas this is free self-excited motion. It is the objective of this project to characterize the motion and propose a realistic model that captures the physical nonlinearities and resulting behaviour.  Specifically,  a 
Sustainable Energy Harvesting using Nonlinear Aeroelastic Futter  (1)Coalescence (or binary or bending-torsion) flutter of an aerofoil is an aeroelastic instability that occurs when the free-stream flow velocity reaches a certain critical value. Once this threshold is reached, the aerofoil will initially oscillate with an exponentially growing amplitude until it breaks or settles on a limit cycle due to the increasing effect of nonlinearities present in the wing structure itself or in the flow. The self-sustaining nature of this phenomenon naturally leads to the possibility of extracting energy from the flow (either wind or water) in which the aerofoil is immersed. Contrary to the conventional wind mill system which can be viewed as an input/output system with an external (additive) excitations, the flutter mill is an instability problem (driven by parametric/multiplicative excitations) whereby both the linear and nonlinear elements of the system play the crucial role in controlling the stability of the airfoil. It is therefore imperative to select these elements carefully to maximize the efficiency of energy harvesting using a flutter mill. This effort leads to a nonlinear structural optimization problem.Computational models are widely used in engineering design and optimization for the simulation of complex physical systems. As engineers strive to gain understanding and develop predictive capability of the complex phenomena being displayed by physical systems, such simulators are of great importance to achieve such objectives. Being employed as virtual prototypes, these simulators are often used to adjust a set of system parameters such as geometry and material properties in order to improve or optimize the performance of the system. System performance may relate, for instance, to minimize cost, weight, to limit stress or to maximize performance and reliability. Achieving such design criteria demands repeated execution of the simulators, evaluation of the complex nonlinear performance objectives and then, adjustment of the prescribed system parameters in a 
The Human Rights Monitoring of Deportation Flights: A Critical SurveyThe Human Rights Inspection of Deportation Flights: A Critical SurveyThis project offers an undergraduate student the opportunity to do original research in the area of migration and deportation and work towards a high-quality publication. CONTEXT. In recent years European states frequently and routinely use charter planes to carry out group deportations of migrants to their 'home' countries. Some of these flights are run by the EU, others by national governments. On these flights there are no passengers, only deportees and authorities. For this reason these secretive operations have been criticized by human rights organizations because they expose people undergoing deportation to violence and abuse at the hands of immigration officials and security personnel. In a bid to bring a certain amount of transparency to deportation flights state and non-state actors now carry out inspections of some of these flights, and publish their findings in official reports. These reports offer a wealth of information regarding the conduct of deportation flights, and more widely the infrastructure of deportation that has taken shape linking detention centres, airports, airlines, and security companies. CONTRIBUTION. This project will undertake the first systematic examination of these inspection reports of deportation flights. It will focus both on the content of these reports as well as the social and bureaucratic mechanism of reporting. The project will analyze the different forms of reporting in use amongst member countries of the EU as well as by the EU itself. What kind of actors engage in flight monitoring? How are they trained? Is there a politics of flight monitoring? What do the inspection reports reveal about the practices and mechanisms of forcible deportation?EXPECTED BENEFITS. Most immediately this project will offer insights into a completely under-studied aspect of deportation policy and practice. More broadly, it will explore the politics of visibility and invisibility that interacts with violent state activities like deportation.
Stippling with Salience and Tone Reversal Stippling is an artform where an image is presented using a large number of small dots of ink. Careful placement of the dots is essential to ensure that the image is conveyed adequately using a minimal number of stipples. A fair number of papers over the past 15 years have presented algorithms for stippling.Existing methods rely on approximating the tone of the input image, sometimes supplemented by low-level features such as edges: black stipples are densely clustered in dark areas, and lighter areas receive few stipples, with extra stipples deployed to mark edges. These methods enjoy good success. However, two problems remain. First, not all edges or image regions are equally important: cluttered backgrounds can consume vast numbers of stipples and distract the viewer; human artists would not draw these regions in much detail. Second, under tone approximation, light-colored foreground objects are mostly empty of stipples, while dark areas such as shadows contain many; this distribution can deemphasize the foreground, contrary to the photographer's intent.We propose addressing these two problems by preprocessing the input image so that conventional tone-approximating stippling methods can be more effective. For the issue of clutter, we plan to incorporate existing salience estimation algorithms into the pipeline; areas of lower salience would be lightened, and more salient areas would be darkened and contrast-enhanced. To address the issue of light-colored foreground objects, we want to use salience plus low-level image statistics to identify image edges and regions where the more important elements are lighter than the less important elements, and then locally reverse the tone there.The first portion of the problem is a warm-up; most of the time will be spent on the second, as it is less well-understood and solutions will be more exploratory. Within twelve weeks, though, we expect substantial progress.
Analogue neural net hardware electronics This project will explore the capacities of analogue electronic hardware versions of neural nets. It will involve the design and construction of a multi-neuron neural network in hardware circuitry. In particular, a three-layer neural net will be constructed. A n approach to the construction of backpropagation circuitry will be built and demonstrated. Such a hardware circuit can potentially be 3D printed. Furthermore, these architectures are immune to cyber-attack.  
Computer modelling of spacecraft constellations (i) the small constellation will require the use of robotic manipulators on the spacecraft for relative precision position control(ii) the large constellation will require the use of decentralised control mechanisms to be implemented for solar sails
Space debris removal using autonomous robot In the proposed project is related to an autonomous navigation and involves sensor fusion. The problem revolves around integration of two different measurements into one reliable information.  The sensor fusion could be related to navigation of the ground or flying vehicle but also positioning problem of the medical robot tools inside a body. An interesting example is integration of two or more images that may be used to navigate or identify accurate position. The direct applications are space debris removal from high orbits or positioning medical robot during surgery. In this particular case a flying robot based on spacecraft platform would have to navigate to find itself close to debris traveling on high orbit. The challenge is to position itself and to be able to catch the debris often in form of tumbling satellite, and diminish its kinetic energy. This would help to bring the satellite to the lower orbit and with time burning debris in Earth atmosphere.SkillsThe student candidate needs to study engineering or science. The ideal candidate would be mechanical, aerospace or electrical engineering student but physics or mathematics student would be suitable as well. He would have to have some basic knowledge of programming, control systems and possibly robotics. No advance knowledge of robotics is required.The prospective student(s) would have to analyze dynamics of the system, perform computer simulations.  Analyzing simulations performed by students themselves would be an important part of project. 
Geometry and Texture of Sedimentary Rocks The lab has an ongoing interest in procedural modeling of rocks and minerals. In this project, the student will build a procedural system for the layering patterns seen in sedimentary rocks in 2D (cross-section). 
Towards a new real-time 3D Navigation system for image guided surgeryThe research project for the internship is to integrate a 3D optical motion sensor with the PeTrack system.The medical imaging physics lab is developing a novel 3D navigation technique for image guided surgery. The technique is called PeTrack (Positron Emission tracking). We propose to integrate the PeTrack with surgical x-ray system in a way that x-ray imaging provide a “map” of patient anatomy and PeTrack act as a “GPS” of surgical tools, so the operators can navigate the tools inside the patient accurately without continuous x-ray fluoroscopy.  Rather than acquiring 10-15 fluoroscopy image per second, the proposed system only requires 1-2 frames per second, thus significantly reduce the radiation dose to patient and operators.The PeTrack system can track the 3D location of the surgical tool inside the patient. We have developed 3D calibration technique that can co-register between the 3D reference frames of x-ray images and PeTrack system, so we can digitally super-impose the tool locations on the x-ray images (anatomy maps). During image guided surgery, the operator frequently adjust x-ray c-arm position and angles to better visualize different anatomic structures. A real-time monitoring of x-ray c-arm motion is necessary to precisely register the projected image with the pre-acquired CT volumetric images. Further more, once or twice in  a second, a x-ray image is taken to update the "map" of the patient anatomy.  To digitally superimpose the tracked target on these updated x-ray projection image, we need the accurate geometry information of each x-ray projection image in real-time. To do that, we propose to implement a stereo infrared position sensor to monitor the x-ray tube and x-ray imaging detector. The sensor will be interfaced to PeTrack Navigation system. 
Canadian Network of Humanitarian History - Research Assistant for Collaborative Histories of Canadian NGOs (1)The CNHH (aidhistory.ca) is a young group of scholars, graduate students, humanitarian workers and archivists, devoted to the preservation, the making and the dissemination of the history of humanitarian aid involving Canadians. They have worked independently and together in archives at home and across the world  towards a better inderstanding of the cultural and social nature of Canadians' global associations, at individual, associational and governmental levels. They have shared best ways of writing histories of aid which involve NGOs own workers, archivists and senior workers.  They have rescued archives of closing NGOs, helped NGOs organize their old documents, and prepared courses and training material on the subject, for university students and NGO members alike.  They have assisted NGOs in collecting, writing and broadcasting the history of their own past.  Their institutional memories are of use not only in their daily management and policy making, but also as a way to enhance the name ofthe organization and raise funds.
Landslides investigation, risk evaluation and mitigation in Northwestern Ontario, CanadaThe Nipigon river area in Ontario, Canada is in a dynamic geological zone often affected by soil slope failures, landslides, debris flows and rock falls. A typical example is the massive landslide that occurred in the 1990s, which involved an estimated 300,000 cubic meters of soil and extended almost 350m inshore with a maximum width of approximately 290m. It caused significant economic loss and environmental impacts. Since then, progressive landslides along the river banks have occurred from time to time. The overall purpose of the research project is to conduct in-situ investigations, to perform laboratory testing, and to carry out risk analysis of landslides in the Nipigon river area.  We will obtain representative soil samples from bored holes of all relevant layers. By using the advanced triaxial test apparatus in the soil lab of Lakehead University, triaxial shear tests will be conducted to determine a series of soil shear strength parameters. This data will be used to develop new entropy-based probabilistic models in the risk and stability analysis of geotechnical slopes. Measures to mitigate the landslide hazard will be proposed. This project will carefully study the soil properties and assess the stability of natural and artificial slopes such that we have a good engineering practice and society lives in a safe environment.About Lakehead University:  Dynamic, modern, and learner-centred, Lakehead University acknowledges all of our students as leaders of tomorrow. We offer you an extraordinary experience that gives you the highest potential for success. Our supportive philosophy means you are our #1 priority. Both campuses in Thunder Bay and Orillia blend academic excellence and opportunity with a rich variety of social, recreational, and athletic activities. Lakehead University promotes a healthy campus lifestyle, providing you with the opportunity to learn, foster friendships, and keep active at both of our campuses.
Monitoring and prediction of progressive damage in structures using vibration analysisIn this project, the student will play an important role. They will be expected to explore different system identification methods addressing the following questions:(a) How can we detect the instant, severity and location of damage in structures from their vibration measurements?(b) How can we predict future damage and its location given the information of damage at known locations?(c) How can we reduce the excessive level of vibration to prevent progressive damage?(d) How can we determine the remaining useful life of a critical structure by developing appropriate maintenance strategies?Finally, the student will be validating these methods using different experimental models and full-scale structures like buildings and bridges in the city of Thunder Bay. The vibration measurements will be first collected using modern sensors and data acquisition systems, and then different signal processing techniques will be applied to detect damage in the structures. With this training, the students will be capable of solving several practical challenges of structural retrofitting and maintenance.



Predicting user activity using accelerometer fromsmartphone (1)Smartphones are becoming a new need of every person who would like to remain connected to ubiquitous digital world[1]. These devices are bundled with all major sensors like accelerometer, gyroscope, proximity, orientation and magnetometer which can track the activity of the user. From last many years, standalone accelerometer sensors are used in research studies for acquiring the data. But with arrival of smartphones, the use of accelerometers have become more common. The accelerometer sensor available in smartphones are more power efficient as compared to their standalone versions. Accelerometer senses the acceleration or the force of acceleration in all three directions or planes with high precision. In order to predict the physical activity of the user, we propose a study to see how the accelerometer in conjunction with other sensors can be used. Different phases of the project are:a) Data acquisition: The first phase of research methodology is to collect accelerometer sensor data from Android based smartphone by designing and developing an Android app.b) Signal Processing: This phase would be divided into sub-phases: preprocessing, noise reduction and smoothing of the signal data.c) Feature extraction: The set of important features would be extracted from the data.d) Classification: In this phase of study, we would label unknown patterns based on knowledge acquired from known patterns of data. We would like to classify data both on the device itself and online from synced cloud storage. Even though number of similar studies have used smartphone based sensor data to predict user's physcial acitivity but there is a limited research on performing such analysis on the device itself and through o nline from synced cloud storage.[1] Lee, Sang Yup. "Examining the factors that influence early adopters’ smartphone adoption: The case of college students." Telematics and Informatics 31, no. 2 (2014)
Mining social media data for guiding policy makers about infectious diseases Nowadays, social media platforms are a great source for research data. Information shared on these social media sites can be mined to produce meaningful facts.  In the proposed research, we will study the information related to infectious diseases on social media platform such as twitter. The objective is to use this data for guiding policies related to managing infectious disease. The research will present the processes of collection of data related to the infectious diseases, descriptive and predictive analysis, and finally how to design policies to inform the public about infectious diseases. Generally, the twitter data contains the following metadata: Volume, Location, Time, and Perception, which could be easily used to perform descriptive analysis. Also, spatio-temporal analysis will be used to detect the epidemic in early stages. In the proposed study we want to answer questions such as: 1) Can social media data be used to study health care related topics?2) Can we accurately classify the data on twitter related to infectious diseases? and 3) Can social media be used to predict the spread of infectious disease(s)?
Building a Social Media Activity Database for Health Care Research (1)There are more than 320 million users that are currently active on social media producing lots of data on websites like twitter [1]. These kinds of data points are very useful to analyze and produce health care related information. In the past, there have been many example studies related to disease prediction, outbreak prediction, spreading of disease in particular geographical area etc. For example, twitter data is used for influenza detection and surveillance of influenza [1], the paper concludes that the twitter can be used as a useful resource to predict and monitor the influenza in Canada. Perhaps because of the value of the information that can be gathered and the strain that a fully open platform would put on platform infrastructures, social media networks have restricted the amount data that can be queried for through their APIs. Twitter for example returns results that are at most 7 days old for example[2]. Historical datasets exist and are made public through research networks, but they are narrowly focused on the specific topics of the original research, and often do not contain recent data. This makes it difficult and time consuming to get started, and limits the researcher’s ability to establish the validity of their predictions in the context of historical data. In the proposed project we want to assemble dedicated hardware and networked attached storage to collect and store social media data points over time. Beginning with Twitter, the hardware will be required to run Twitter Stream Java application environment.[1] Byrd, Kenny, Alisher Mansurov, and Olga Baysal. "Mining Twitter data for influenza detection and surveillance." Proceedings of the International Workshop on Software Engineering in Healthcare Systems. ACM, 2016.[2] Twitter. The Twitter Search API. Web. Accessed June 1st, 2016. https://dev.twitter.com/rest/public/search. 
Citizenship rights and revocation: the evolution of citizenship laws in Canada (1)My research focuses on changes to the Citizenship Act in Canada in relation to issues of revocation of citizenship, rights of dual citizens and rights of refugees. I analyse the different constitutional and international law implications of these changes.
Citizenship and statelessness: the evolution of citizenship laws in Canada My research focuses on changes to the Citizenship Act in Canada in relation to issues of revocation of citizenship, rights of dual citizens and rights of refugees. I analyze the different constitutional and international law implications of these changes. This research compares the existing Canadian system of protection for refugees and how this system treats stateless individuals. It uses a comparative methodology and proposes legislative reform to better protect stateless individuals and to avoid creating statelessness.Dynamic, modern, and highly learner-centred, we acknowledge all of our students as valued leaders of tomorrow, whose education and success are most paramount to our institution. At Lakehead, we offer you an extraordinary education experience that gives you the highest potential for success. Our supportive and student centered philosophy means you are our #1 priority.  Both campuses in Thunder Bay and Orillia promise the total university experience: a blend of academic excellence and opportunity with a rich variety of social and recreational activities.  Athletics and recreation is an integral part of the university experience that is vital to your educational growth and advancement. Lakehead promotes a healthy and active campus lifestyle while providing you with the opportunity to foster friendships, goodwill and overall fitness at both of our campuses.
Health care as balance restoration: a conceptual inquiry This project will involve conceptual inquiry related to notions of health as balance and likely related notions of health care as balance restoration. The project will build on my published research on health as self-organization, as well as others' research on health as balance more generally. The project will consist of a selective literature review that could evolve (based on the student's additional skills) into a more systematic scoping literature review with content/thematic analysis, and on conceptual analysis using standard philosophical approaches such as thought experiments and counter-argumentation. The publications reviewed will include philosophical, scientific, historical and grey literature. The end result of the project is expected to be a paper submitted for peer review in an academic journal and co-authored by the student(s) and myself. 
Fouling and its control of submerged anaerobic membrane bioreactor for industrial wastewater treatmentAnaerobic membrane bioreactor (AnMBR) technology have received much attention in recent years, due to its advantages in sustainable wastewater management. However, membrane fouling has been a major challenge that limits the wider application of AnMBR technology, particularly under extreme conditions (psychrophilic and thermophilic temperatures, high salinity and the presence of inhibitors). The proposed study will focus on the development of AnMBR technology for industrial wastewater treatment under extreme conditions and develop an improved fundamental understanding of membrane fouling and its control under these conditions. Of particular interest in anaerobic digestion of lignocellulosic biomass in this type of novel bioreactors for bioenergy production. Dynamic, modern, and highly learner-centred, we acknowledge all of our students as valued leaders of tomorrow, whose education and success are most paramount to our institution. At Lakehead, we offer you an extraordinary education experience that gives you the highest potential for success. Our supportive and student centered philosophy means you are our #1 priority
Membrane fouling and its control in membrane photobioreactors Membrane photobioreactors (MPBRs) have received much attention in recent years, due to the advantages of the integration of membrane separations and microalgae for nutrients removal from wastewater and simultaneously greenhouse gas 9CO2) reduction and biofuel production. One of the challenges in MPBRs technology is membrane fouling and its control. The project will focus on the development of novel MPBRs technology for sustainable wastewater management and biofuel production. Of particular interest is the phenomena of membrane fouling and its control in MPBRs.Dynamic, modern, and highly learner-centred, we acknowledge all of our students as valued leaders of tomorrow, whose education and success are most paramount to our institution. At Lakehead, we offer you an extraordinary education experience that gives you the highest potential for success. Our supportive and student centered philosophy means you are our #1 priority.
Membrane aerated biofilm bioreactors for wastewater treatment Membrane aerated biofilm reactor (MABR) technology is relatively new technology for wastewater treatment. and has a much higher energy efficiency, as compared to conventional aerobic wastewater treatment, like activated sludge processes and aerobic membrane bioreactor technology. Biofilm thickness control is the key for successful application of MABRs technology. This study will focus on the development various technologies for biofilm thickness control to achieve maximum efficiency. Dynamic, modern, and highly learner-centred, we acknowledge all of our students as valued leaders of tomorrow, whose education and success are most paramount to our institution. At Lakehead, we offer you an extraordinary education experience that gives you the highest potential for success. Our supportive and student centered philosophy means you are our #1 priority.
Studies of human-induced vibration in pedestrian bridges In this project, the student will be expected to explore different methods addressing the following questions:(a) How can the pedestrian excitations including walking, running, jumping and biking be modelled accurately using a dynamic load (also known as load modeling)?(b) What is the impact of such dynamic load in terms of structural properties of pedestrian bridges?(c) How can we improve the load modeling with the aid of vibration measurements of a real footbridge?(d) How can we reduce the excessive level of vibration in a footbridge using a control device?Finally, the student will be validating these methods using different lab-scale steel bridge models and a full-scale pedestrian bridge located in the campus of Lakehead University. The vibration measurements will be first collected using modern sensors and data acquisition systems, and then different signal processing techniques will be applied to extract the human-induced excitation from the vibration data.
Evaluation of Modal Combination Rules under Multi-component Ground MotionsIn this project, the student will be expected to explore different modal combination rules under a wide range of earthquake database answering the following questions:(a) How does the performance of different modal combination rules change with different earthquakes?(b) What is the impact of multi-component ground components as opposed to uni-directional ground motions?(c) How can we improve the existing modal combination rules to predict nonlinear peak response of structures and estimate ductility demand?(d) What is the effect of nonstationarity of earthquakes?Finally, the student will be validating these methods using simulation models in Matlab as well as finite element (FE) modeling software. The simulated peak response of structures will be compared with the predicted responses from the FE model.
Socioeconomic status and Return to Work The proposed project will examine the impact of socioeconomic status (SES) on return to work (RTW) within two different workplace compensation systems: the system in Victoria, Australia, and the system in Ontario, Canada. In Victoria, employers insurance is provided via WorkSafe Victoria and in Ontario, workers’ compensation is provided via the Workplace Safety and Insurance Board (WSIB). Key differences between the systems include that WorkSafe combines both public and private insurance approaches, which includes payment of the first 10 days of compensation by the employer, as well as potential for a “top-up” of compensation payments by the employer, whereas the WSIB is a purely public insurer. Additionally, WorkSafe provides a benefit for lost wages of 95% the pre-injury average earnings for the first 13 weeks, and 80% after 13 weeks of compensation, while the WSIB provides 85% of the pre-injury average earnings.The objectives of the project will be to 1) determine the association between SES and RTW following a compensated injury or illness; 2) compare this association between Ontario and Australia samples, and 3) determine if the association is modified by worker’s compensation system differences between the two countries.We will use data from WorkSafe and the WSIB. Baseline data collected at the time of the claim includes injury-related symptoms and type of injury, as well as sociodemographic information. Information on RTW is available based on the termination of income compensation payments. Income, occupational status, and education level will be used to determine the association between SES and RTW and to identify differences between Victoria and Ontario, and determine if dissimilarities are due to system differences. This research will provide insight into how SES and the compensation system together impact recovery, and how practices and policies can be altered to improve the health and vocational outcomes of workers.
Advanced Technology for Positron Emission Mammography The project is dealing with the development of an advanced medical imaging technique for early detection of breast cancer called Positron Emission Mammography. The goal is to overcome shortcomings of X-ray mammography – a conventional technique for breast cancer screening. Conventional X-ray mammography visualizes breast cancer well for some patients; however, many high-risk patients have dense breast tissue that resembles cancerous lesions in mammography images. Also, X-ray imaging only captures tissue anatomy, not function, making it more difficult to discern whether tumours are responding to treatment. In contrast, PEM uses tumour metabolism to visualize areas of increased activity in the breast independent of breast density.  An additional feature of PEM is that, in contrast to conventional mammography, it does not require painful breast compression.  However, PEM does require the use of an injected radiotracer and our technical innovations have focused on developing the world’s most sensitive clinical nuclear imaging system so that the dose of radiotracer can be reduced. Our goal is to develop a high performance PEM system that operates at a fraction of the dose of general purpose whole-body Positron Emission Tomography (PET) scanners. We are employing  our patent-pending technology based on seamless array of most advanced photosensors in combination with high-yield scintillation crystals. Students will be involved in assembly and testing the first clinical prototype of our PEM system. The clinical prototype will be used to collect the data necessary for regulatory submissions required for its clinical use. Clinical implementation of our PEM technology will result in an improvement of breast cancer survival and yield significant clinical (and economic) benefits. Furthermore, the technological advances proposed will reduce manufacturing cost for PEM devices facilitating their wide-spread clinical use, thus positively influencing the health of people in Canada and world-wide.

Design and Analysis of Advanced Nuclear Reactor Concepts Using State-of-the-Art Computational Tools (1)The research project will deal with aspects of nuclear reactor analysis.This may include traditional fission reactors such as CANDUs and novel designs such as the Super Critical Water Reactor, but also other systems such as Accelerator Driven Systems (ADS) and fusion reactors.
Modelling the Early Evolution of Dense Star Clusters (1) Young dense star clusters are found throughout our Galaxy, and are a common mode of star formation. Studies estimate that between 50% and 100% of all stars were formed in such systems, including our own Sun. The transition between a star-free cloud of molecular gas to a gas-free star cluster, however, is poorly understood. We know that many dense clusters must disperse early in their life, as we only see a handful of massive dense clusters at older ages but a plethora of young systems. A recent survey of nearby star-forming clusters (the MYStIX survey, http://astro.psu.edu/mystix) has recently created a complete stellar census down to stars much less massive than our Sun, including stellar positions, masses, and ages, as well as information about the nearby gas from which these stars have formed. It is clear from these data that our assumptions about the initial conditions for star cluster models are entirely too simplistic -- unlike most models, our clusters are not spherical, isolated, gas-free systems, but instead are elongated, clumpy systems, usually located in groups or along filaments of the molecular cloud, and start with a significant fraction of their mass in gas instead of stars. We would like to understand how these complex and messy systems evolve to population the field of the galaxy with individual stars, or to form the massive old star clusters that also population the galaxy.Most models of young clusters assume that they are gas-free, or include only a simple treatment of the gas potential. However, it is clear even from these models that the evolution of the gas and its expulsion from the stellar cluster is a key component to understanding how the clusters evolve and disperse. However, we now have the capability of modelling young stellar systems including both the gaseous and 
Pharmaceutical granulaton by twin screw machinery (1) Continuous processing methods are a intensive areas of development for the pharmaceutical industry after recent changes to federal guidelines on Good Manufacturing Practices (GMP). Our group has built up a specialization in the emerging field of continuous granulation which uses twin screw extrusion machinery.  In this process, powders like lactose monohydrate and microcrystalline cellulose along with model active ingredients are bound together in a manner that ensure precise drug dosing as well as a controlled drug release profile once ingested.  The continuous technology is challenged with increasing drug consistency on a production time scale of seconds versus hours by conventional batch methods.  We study the mechanism by identifying mechanical and chemical forces and combining that knowledge with our investigations on particle motions within the complex geometry of the extruder.  As a leader of the technology, we feel the onus is upon us to fully understand the process.  We are currently interested in the use of melt binders to granulate, better understanding the process  and ensuring the drug component is not damaged.  
Measurement of Solar Cell Efficiency Using New Characterization Methods (1)The primary ways that solar cells are characterized is via methods that were developed for standard single junction silicon devices.  Multijunction solar cells can achieve much higher energy conversion efficiency by capturing light from a broader portion of the solar spectrum.  The conventional methods of characterization require further development to accommodate the broader solar spectrum and the multiple junctions.  We have new instrumentation to accomplish these goals that requires further hardware and software development.
Development of an outdoor solar resource monitoring and testing station  (1)It is essential to fully understand the solar resource in order to optimize energy conversion.  This is increasingly important with multijunction solar cells that divide up the solar spectrum to increase overall energy conversion.  We are installing a new rooftop facility to measure the solar resource throughout the year, including detailed measurements of the spectrum.  The facility will also be used to test concentrator solar cell modules and tracked single junction modules. 
Autonomous and Teleoperation Control of a Hybrid Aerial/Ground Robotic Manipulator (1)This project is part of a recent initiative at McMaster University in the area of mobile ariel robotics. Conventional mobile robots are ground-based vehicles that may be equipped with manipulator arms to offer extended workspace for robotic autonomous or human-in-the-loop operation. To extend the range of operation to the 3-dimensional space, our group has developed a concept mobile manipulator with a flying base. This aerial robotic manipulator is able to use its robotic arm to operate on the environment while maintaining its flight stability. Some potential applications of the system are in disaster recovery, search & rescue, hazardous material handling, and maintenance of electric power lines. The project has a broad scope and covers topics such as system instrumentation, embedded computing and control, navigation, robotics and mechatronics design, vision systems and image processing, sensor fusion, advanced flight and robot control, teleoperation, and aerial manipulation. 
Analysis and Code Generation for IoT Devices In cyber-physical systems (CPS) in general, not only functional correctness, but execution time and quantitative properties like power consumption, reliability, and throughput are relevant. In the Internet of Things (IoT) in particular, ultra-low power requirements (due to low clock frequency, battery capacity, simple microcontroller architectures) exacerbate the issues of timing, reliability, and battery life. The pState project at McMaster University is developing a graphical modelling and programming language that includes probabilities, stochastic transitions, cost/reward annotations, and invariants. The goal of this project is to analyze these qualitative properties (correctness) and quantitative properties from high-level models and to automatically generate code for embedded systems processors (PIC, ARM, ...) that guarantees those properties. In some cases, pState is also able to determine the worst case execution time. The vision is to simplify the design of CPSs in general and IoT devices in particular by reducing the need to first build a system and then measure these properties; the approach also allows for better optimized designs and to explore new applications. The graphical design language should make the approach appealing to many developers.
Constrained Control Lyapunov-function construction One of the fundamental unsolved problems in control theory is the choice of a constrained control Lyapunov-function for nonlinear systems-a problem that goes to the heart of defining and understanding what stability means. In our group we have used results on null controllable regions for linear systems to address this problem for linear systems. This project will focus on a class of nonlinear system, and solve the problem of constructing constrained control Lyapunov functions. 
Model Predictive Control of Batch Processes Batch processes constitute a class of processes that play an important role in the production and processing of a wide range of value-added products (i.e., chemical, pharmaceuticals, bio-chemicals, etc.). They are finite duration processes with unique characteristics, such as the absence of equilibrium points and nonlinear and time-varying dynamics over a wide range of operating conditions, that preclude the direct application of control strategies designed for continuous systems. Unlike continuous systems, which are characterized by control at an equilibrium point, the primary control objective in batch processes is to reach a specified product quality by batch termination. The economic benefits from batch processing are realized from the consistent production of on-spec product. Direct control to the specified quality, however, is impractical in most cases because quality measurements are unavailable online and only made offline after batch completion.Motivated by the above considerations, in this thesis we will develop a within-batch quality control strategy for batch processes. The method will be tested on several processes. Significant industrial interaction is expected.
Eigenvalues of Matrix Patterns (1) A goal of this project is to identify matrix patterns which allow for certain classes of eigenvalues.  The patterns may be sign patterns, or zero-nonzero patterns: a sign pattern is a matrix A with entries from {0,+,-} having an associated class of real matrices {B | sign(B_{i,j}=A_{i,j} for all i,j}; a zero-nonzero pattern has entries from {0,*} with an associated class of real matrices {B| B_{i,j}=0 if A_{i,j}=0}.  For example, there is literature available for some sign patterns (and nonzero patterns) which allow for nilpotence; which allow stability (all eigenvalues with negative real part);   which allow all possible inertia; and which allow all possible spectra.  Another class focuses on patterns which may exhibit Hopf bifurcations in the context of a dynamical system. Characterizing these various patterns is an open problem. Exploring eigenvalues of matrix patterns has its roots in economic modelling, but has also been explored, for example, in relation to mathematical ecology, epidemiology, and stability of  chemical reactions.The student would use tools from graph theory, matrix theory, and real analysis to help classify small order patterns and make conjecturesabout combinatorial structures related to the patterns. The student would use software, such as Sage, to help analyze certain patterns.Working with the supervisors, the student would also work on providing proofs for their conjectures. This project would be supervised by Dr. Adam Van Tuyl (McMaster) and Dr. Kevin Vander Meulen (Redeemer and adjunct at McMaster). Wehave worked on similar problems with students in the past. Please see Dr. Van Tuyl's webpage for some of our past work.
Inclusion Modification by Calcium Treatment The overarching aim of this project is to develop a fundamental understanding of inclusion evolution with respect to calcium treatment in steel refining units. The project will focus on the modification of alumina and sulphide inclusions with respect to the changes in phase, size and morphology as a function of calcium treatment and composition of liquid steel and slag. This will involve thermodynamic calculations, high temperature laboratory experiments and industrial trials by the industrial partner. 
Inclusion Agglomeration in Liquid Oxide The nature and quantity of the micro-particles formed in steel is critical in steelmaking, affecting both productivity due to clogging, and quality of the steel produced. Understanding and controlling how the micro-particles (inclusions) can be removed efficiently is crucial to optimizing the operating conditions of steel refining units and improving end product quality. There is a limited knowledge how fast the inclusions can be removed and what parameters are controlling the removability of inclusions from liquid steel. The primary aim of this research program is to use the dissolution rates of inclusions, as determined by high temperature confocal laser scanning microscopy, to quantitatively describe inclusion removal from liquid steel. This program particularly focuses on the agglomeration behaviour of inclusions by placing few inclusions with same type (Al2O3-Al2O3) to the slag system. The findings from this project can advance our knowledge on the effects of inclusions interaction on the dissolution kinetics and mechanisms of inclusions in a slag.
Optical sensing for Smart Home applications (1) One of the most profound population dynamic shifts in the 21 century is the age structure pyramid being inverted with more 65+ year old than 18 year or younger. As more and more older individuals are living independently in their own homes, many are also living with chronic diseases such as cancer. In response to this reality, McMaster is establishing a new Centre for Emerging Technologies, which will include a Technology Development Park for Healthy Aging. One of the key component of this research infrastructure is a "Smart Home" platform that allows intelligent sensor systems to monitor the activities and environment of the occupants. The proposed research project aim to develop optical sensing methods to track activities relevant to older adults living with chronic diseases.  Recent advances in sensors and associated information technologies have led to a number of breakthroughs in remote monitoring of physiological, activity, and other important parameters. For example, multi-axial accelerometers and gyroscopes have been used for monitoring falls and other physical activities; miniaturized electrocardiogram (ECG) and pulse oximeters for heart rate and blood oxygenation; and respiratory rate sensors for breathing patterns changes. Other examples include wireless weight scales, blood pressure cuffs, activity monitoring through non-video based techniques such as optical ranging, and even automated speech and facial express recognition. Many of these technologies have already led to commercial products, almost exclusively used as personal health monitors instead of patient monitoring. In the case of elderly with chronic conditions, there are critical needs for additional sensor technologies.  In this MITACS project, we plan to develop near infrared proximity sensor networks to track the location and activities of the user. An important aspect of the development is integration of information from multiple devices for intelligent information fusion. 
Assessing uncertainties in climate change projections Climate change is one of the most important and urgent challenges facing environmental researchers and engineers. The effects of climate change are becoming more evident in recent years. Canada is experiencing unprecedented changes in weather extremes, such as flooding, snowstorms, heat waves and drought. These climate hazards have caused severe infrastructure damage. For example, flash floods in 2005 in Toronto caused over $500 million in damages; in 2013, extreme weather events resulted in $3.2 billion worth of insured losses in Canada. The occurrence and intensity of extreme events exhibit complex tempo-spatial patterns, and they have profound and unstable influences on critical infrastructure. Therefore, there is an urgent need to: (i) generate reliable projections of future climate; and (ii) assess the impacts of climate change and the associated risks.Although Global Climate Models (GCMs) provide useful and informative projections of a future climate, there are considerable uncertainties in future emissions and multiple GCMs (e.g., CGCM3, HadCM3 and NCARPCM). In this research, climate change projections from multiple GCMs and Regional Climate Models (RCMs) under different emission scenarios will be collected and analyzed, in order to tackle the uncertainties associated with climate modeling. Thus, ensemble projections of regional climate change for the Grand River Watershed will be developed, and reliable projections of climate variability and extremes (e.g., daily temperature extremes, precipitation extremes, heat waves, wind, and gusts) will be generated for climate impact studies and risk assessment in the watershed.
Electronic properties of 2D materials, their heterostructures and alloysAlloying of 2D materials with isoelectronic impurities became a new technological avenue that enables tuning of their optical properties, lattice parameters, and transport characteristics to a desired application. Alloying elements perturb the electronic structure of the host material that may introduce traps, which affect optical and transport characteristics. Localization of electronic states can detrimentally affect performance of devices, which should be taken into account when selecting alloying elements. Material modeling accelerates technological advances through analysis and simulation of novel materials, which allows the assessment of their potential at an early stage. Research aim of this project is to develop a set of first-principle computational tools for early characterization of 2D materials alloys. The emphasis is placed on characterization of charge transport properties and electronic localization, the band gap engineering, optical properties (direct vs indirect semiconductors), the band alignment in heterostructures, the formability of alloys during growth.
Design of a multicast protocol for vehicular networks with QoS differentiationThis project is to design a multicast protocol that can effectively send media traffic to various users in a vehicular ad hoc network (VANET). Traditional multicast uses a multicast tree, that is rooted at the media source. A single stream is sent through the multicast tree to reach all the destinations. As the demands on media services increase dramatically, media broadcast/multicast also becomes increasingly popular. On the other hand, the diversity of user devices require that the QoS delivered to different users can be significantly different; while the traditional multicast tree forces all the destinations to receive the same data rate. Therefore, designing a protocol that can multicast media traffic to all the destinations based on their requirements and acceptable data rates is the first requirement for this project.Multiple hops are usually needed for the media traffic to reach from the source to the destination. While in VANETs, the network topology is highly dynamic, and intermediate nodes that help relay the traffic can become unavailable. Keeping the media multicast smooth and uninterrupted is another requirement for the design in this project.Even in the highly dynamic network, there are still vehicles (for example, buses) that follow relatively fixed road path, ideally, on daily basis. Since the locations of these vehicles are either known to other vehicles a prior or can be easily predicted by other vehicles, they can be used to build a relatively reliable infrastructure, that can partially help to overcome the link dynamics caused by mobility. Therefore, using these vehicles as the main relays has a good potential to significantly improve the multicast reliability. Meanwhile, the source traffic can be split into multiple sub-streams, each of which is multicast using one multicast tree. More sub-streams should be delivered to users requiring higher QoS. 
Reliable computation offloading in vehicular networks Modern vehicular networks have become integrated communications and computing networks. The demands for various services from vehicular users keep increasing, while their wireless devices may have limited computing capability and battery capacity to support these services. In order to resolve this problem, vehicle users may offload part or all their resource intensive applications to remote servers or nearby cloudlet or edge servers, which help both the energy consumption and job completion time at the vehicle user side. On the other hand, the highly dynamic environment caused by mobility makes it difficult to achieve reliable offloading, since the communication link between the end user and the server may break before offloading is completed, or the results can be retrieved back if offloading is successful. Furthermore, once the current server becomes unavailable, searching for another server can be time consuming especially for time-sensitive services.In order to achieve reliable offloading, we propose to form a relatively reliable infrastructure that help vehicle users to keep a most up-to-date list of available cloudlet servers in different geographical regions, so that instead of finding cloudlet servers by themselves, the vehicular users contact the infrastructure nodes. This can greatly simplify the work at the vehicular users and improve the offloading chance. The infrastructure should be built using the vehicles that follow relatively fixed routes and time schedules, for example, on daily basis, so that little overhead is needed for a vehicular user to contact one of these nodes.This project will study how to choose vehicles to form the infrastructure, design a protocol for the selected infrastructure nodes to share information, and create criteria for the infrastructure nodes to update cloudlet server information.
Silicon-based nanostructures for photonics applications (1) The incumbent will join an active research group involved in the fabrication and characterization of thin silicon-based films (silicon-rich silicon oxide, SRSO, -nitride, SRSN, and -carbide, SRSC), and the development of new materials structures based upon rare-earth (RE)-doped SRSO and SRSN. Such material systems exhibit broad excitation cross-sections and efficiently transfer that energy to the dopant ions, resulting in the emission of NIR or visible light. Thus, there is great potential for the use of these materials in optical components for integrated optical applications or in solid state lighting devices. The project concerns the deposition of thin films with a range of compositions and refractive indexes, with and without RE doping, the characterization of the deposition process through optical techniques, and the correlation of the plasma characteristics with the physical and optical properties of the thin films. The project will also address the manufacturability of electroluminescent devices.
Fabrication and characterization of silicon-based thin film nanostructures The incumbent will join an active research group involved in the fabrication and characterization of thin silicon-based films (oxides, nitrides, carbides, and combinations thereof), and the development of new materials structures based upon rare-earth (RE)-doping of such structures. These material systems exhibit broad excitation cross-sections and efficiently transfer that energy to the dopant ions, resulting in the emission of NIR or visible light. Thus, there is great potential for the use of these materials in optical components for integrated optical applications or in solid state lighting devices. The project concerns the deposition of thin films with a range of compositions and refractive indexes, with and without RE doping, the characterization of the deposition process through optical techniques, and the correlation of the plasma characteristics with the physical and optical properties of the thin films. 
Political Representation of Women in Vietnam  (1) In Asia, women are still under-represented in governments and less likely to join political parties than men. In East and Southeast Asia, the average proportion of women parliamentarians of 18 percent continue to lag behind global average, while the number of women ministers in the Asia Pacific region is less than 10 percent. In Vietnam, women constitute about 24 percent in the lower house. Why do women join the Communist Party of Vietnam? How do women get into local and national politics? What are the rules and regulations governing candidate selection and elite recruitment?  This research project on Women's political participation and representation in Vietnam aims to answer the above questions by  conducting a preliminary study and collecting publicly available statistics on the women's political participation in key national, provincial and district levels in Vietnam. It is also interested in gathering new information on the party policies, rules and regulations governing party recruitment and candidate selection of women in the Communist Party of Vietnam. Specifically, the goal is to be able to gather new data and find local literature which can shed light on the structural, institutional and cultural factors that affect women's decision to join the Communist Party of Vietnam or enter local and national politics. 
Reactive nano particles for degradation studies in organic photovoltaics (1)The research project would entail using the reverse micelle deposition technique to produce nanoparticles from solution approaches. Using stoichiometeries and reactants determined from the literature, a recipe for nano particles will be produced. One produced the nanoparticles will be incorporated into organic optoelectronic devices to examine the impact of various particles on the degradation of electronic behvaiour and morphology.
Spatial statistics of nanoparticle dispersions (1) The project is based on a spatial statistical analysis of SEM and AFM images of nanoparticle dispersions. The idea is to determine the optimal roughness and spatial distribution characteristics from an extensive matrix study of the growth of nanoparticles that has been conducted earlier. The primary analysis the student will be responsible for is spatial point pattern (spp) analysis (i.e. examining the extent of disorder) of the nanoparticle dispersion, using the Mathematica package disLocate (Detecting Intermolecular Structure Located at particle positions) developed in my lab at McMaster.  Some programing might be required in R and Mathematica, to extend the analysis to modelling of the interaction potential. Using the results from the analysis, some experiments in-house will be performed, producing the nanoparticles and taking SEM images of the surface. The resultant images obtained would again be analyzed with the procedures learned at the beginning.
An Adaptive and User-Centric Data Cleaning System In this project, the student will work within my research group, alongside graduate students to build and extend an adaptive system that helps users improve their data quality.  We have developed a platform that includes various tools for data mining, data profiling, and data cleaning.  We would like to extend this platform with other tools that include more adaptive methods that utilize machine learning.   Depending on the skills of the student, he/she will have the opportunity to be involved and actively participate in algorithmic development, implement and test various machine learning techniques, system building, system design and web interface design.  
Mobile CrowdSourcing Made Real Recently, with the proliferation of mobile devices with rich sensor peripherals and computation capability, mobile crowdsourcing where communities contribute sensing information and human intelligence using mobile devices to form a body of knowledge, has gained much interest in a variety of environmental, commercial and social applications. The aim of the project is to develop a platform for exchanging mobile crowdsourced data and dispatching crowdsourced tasks. We use McMaster campus as playground for experimentation. It consists of two parts, 1) a mobile client that extends our current campus navigation app, MacQuest, that provides the ability to push requests to individual's mobile and verify the completion of tasks, and 2) a server backend that stores user profiles, data captured,  dispatches requests, and incentivize users. 
The Kaa IoT Platform for Learning Factory - Industry 4.0 Education and Applied ResearchThe industrial automation solutions are being empowered by the Internet of Things. The manufacturing production facilities and products can be outfitted with computing hardware nodes that can be connected using standard networking infrastructure. This allows separate parts of a production line to communicate with each other, and with the manufacturing execution system (horizontal and vertical integration), thus making the entire manufacturing process easier to monitor and control. Kaa is an open-source IoT middleware platform which can serves as a control hub for such connected production facilities.
The Kaa IoT Platform for Healthcare Applications Kaa is an open-source Internet of Things (IoT) middleware cloud platform for rapid development of solutions, IoT applications, and smart products. It can be used to connect and manage any device via the on-premises or cloud services, prototype smart products with built in in features for cloud connectivity, collect and analyze valuable data in real time, scale IoT solutions to support millions of endpoints, deploy IoT solutions anywhere: on-premises, cloud or mixed. 
Smart Grid Demonstration Using Solar & Wind Power Sources The goal of this project is to create a scaled down working model for smart grid simulation.  Currently we are working on a system that harvests solar energy during the day and wind. The student will work on analysing means to make the system work in a most economical and efficient manner. Furthermore, the student will analyse means to store that energy in lithium ion batteries efficiently and to increase the life of those batteries. The outcome of the project will be to output the energy in the most optimal way by feeding the sub-system during high-demand hours, to recharge the batteries using solar/wind during the day, and to recharge at night using grid power and/or wind. The scaled down model will have primary and secondary loads. In the system, we are prioritizing primary loads to be ON all of the time to show how smart grids work. The system will be able to isolate secondary loads to supply to primary at all times. The project is using National Instruments LabVIEW, NI myRIO, and NI myDAQ to gather and display data.
Development of Single-use Bioreactors for Culturing Therapeutic CellsThe proposed project which is a part of a collaborative research between McMaster University and CellMotions Inc (recently partnered with RMC Healthcare), investigates the development of single-use bioreactors for culturing therapeutic cells using a novel mixing technology. The common theme of the proposed project is to address the mixing challenges associated with culturing shear-sensitive cells, specifically stem cells, in bioreactors equipped with a patent pending impeller developed by our industrial partner, CellMotions Inc. The proposed project was motivated by an increase in demand for scalable bioprocessing technologies for sustainable production of T-cells. Bioreactors are alternative technologies for culturing T-cells which could potentially address the drawback of static culture systems such as T-flasks by improving cell production capacity while avoiding cross contamination observed in multi-flask growth. This project is focused on first producing a 500 ml functional bioreactor, then later, moving up to 1 litre. 1 litre being sufficient in volume to produce enough T-cells for a cancer patient. As a part of this project, the effect of the newly designed impeller on the mass transfer of nutrients and oxygen in the bioreactor will be investigated.The long-term objective of this research is to develop a cost-effective platform to culture therapeutic cells in large-scale bioreactors that could satisfy product consistency and regulatory requirements.
Development of a Packed-Bed Bioreactor for Microcarrier Culture of Anchorage-Dependent Vero CellsIndustrial mammalian cell culture in scalable bioreactors has received increasing attention recently in pharmaceutical industry for the production of therapeutic antibodies and vaccines. Vero cells, anchorage-dependent cell lines derived from kidney of an African green monkey, are one the most commonly used cell lines to produce virous vaccines [1]. Some of the major limitations of traditional methods of cultivating Vero cells in large bioreactors include oxygen supply and nutrient transfer within the liquid media [2]. As a result, the growth of Vero cells highly depends on the mixing mechanism in bioreactors. Due to the absence of cell walls, mammalian cells are extremely sensitive to shear forces formed by the moving parts such as impellers inside bioreactors. Additionally, one of the major restrictions concerning anchorage-dependent cell lines (which means cells need to attach to a surface to grow) is the provision of enough surface area in the bioreactor. This poses a serious issue regarding the scale-up process for industrial purposes. Such challenges have been successfully overcome by the application of microcarriers. Microcarrier culture of anchorage-dependent Vero cells will provide a unique opportunity to culture cells in industrial scale as it allows the cells to grow on the surface or in the pores of microcarriers. Microcarrier technology not only increases the production capacity of cells considerably, but also provides an effective method of separating cells from secreted biologics, which ultimately simplifies downstream processes and allows for excellent control of the cell culture process [1,3].
Triboelectrostatic Separation Approach for Sustainable Production of Protein Enriched Fractions with a Balanced Essential Amino Acid Profile from Plant SourcesConsumer demand for healthier dietary options has led to an increase in demand for nutritious food products with balanced essential amino acids, and better processing methods aimed at retaining their nutritional value. Plant protein is an environmentally conservative protein source that has economic advantages over more expensive meat and dairy based proteins. Meeting protein nutritional requirements through a single source is challenging because of differences in the amino acid content based on source. The evaluation of the nutritional profile of protein-enriched fractions from different agricultural sources will allow novel dietary formulations with a complete profile of essential amino acids required to meet the nutritional requirements especially for sensitive sectors of the society.  The primary objective of the proposed project is to explore the feasibility of applying a newly developed solvent-free tribo-electrostatic separation approach to cereal and pseudocereal grain derived flours that has been successfully applied to the fractionation of legume flours into protein- and carbohydrate-enriched fractions. The proposed project will explore novel applications of protein-enriched fractions of various agricultural sources in the formulation of nutritious food products with a balanced essential amino acid profile.  The benefit of this dry fractionation approach is that it provides for water and energy savings over conventional wet processes at the same time preserving the native functionality of the isolated fractions.  The proposed novel separation approach for the production of dietary formulations with a complete profile of essential amino acids will expand Canada’s capabilities in sustainable production of nutritious foods to meet the domestic and global needs in terms of nutrition, quality, and functionality.  
Development of Rapid Near Infrared Spectroscopy (NIR) and Chemometrics Approaches for Characterization of Counterfeit DrugsThe objective of the proposed project is to develop a chemometric approach for rapid and non-invasive characterization of counterfeit drugs to be combined with hand-held NIR spectrometers by focusing on ibuprofen and Mirtazapine. The proposed project is a part of collaborative research recently developed between McMaster University and TigaPhotonics, an Ontario-based company, to commercialize a range of hand-held single detector spectral analyzers.The counterfeit drug market has been reported to account for 10 percent of pharmaceutical products around the world and almost half of the drugs sold in low-income countries. Painkillers and anti-anxiety counterfeit drugs were repeatedly injected to the Canadian market in 2016. Counterfeit drugs are a serious threat to public health and a burden on the health care system. Methods currently employed for detection of counterfeit drugs require expensive equipment, dedicated infrastructure (i.e., wet lab), and specialized laboratory personnel. For a detection device to have high impact, it will have to be simple enough to be operated by non-expert users such as customs agents, police officers, and everyday household consumer. The ideal device would be a portable (preferably hand held) device with a direct readout of the active concentration(s). NIR spectroscopy is a non-invasive method that has been used to determine active pharmaceutical ingredients in painkillers such as Ibuprofen and antidepressant such as Mirtazapine.
Surface Quality of parts created using metal additive manufacturingThe functionality of additively manufactured parts is highly dependent on their geometric and dimensional accuracy as well their surface finish.  Using a metal laser melting machine, the objective of this project is to investigate the influence of process parameters such as laser power, and layer thickness on the resulting part surface quality including dimensional accuracy, and surface finish.  A specimen will be designed to reflect the effect of various surface angles and will be manufactured with various layer thickness.  Experimental work will be performed to study the effect of several process parameters for two metals.  An important objective of this project will be to identify the critical parameters influencing part quality for the two selected metals.  
Surface Quality of parts created using metal additive manufacturing (1)The functionality of additively manufactured parts is highly dependent on their geometric and dimensional accuracy as well their surface finish.  Using a metal laser melting machine, the objective of this project is to investigate the influence of process parameters such as laser power, and layer thickness on the resulting part surface quality including dimensional accuracy, and surface finish.  A specimen will be designed to reflect the effect of various surface angles and will be manufactured with various layer thickness.  Experimental work will be performed to study the effect of several process parameters for two metals.  An important objective of this project will be to identify the critical parameters influencing part quality for the two selected metals.  
Additive Manufacturing of Selected Automotive Components Additive Manufacturing of Selected Automotive ComponentsAutomotive manufacturers and designers are developing new materials and manufacturing technologies to reduce weight and improve performance.  The additive manufacturing (AM) technology has opened doors for innovative designs, lighter products, shorter lead times, and lower costs in the automotive industry.  The main objective of this project is to investigate the ability of additively manufacturing our selected automotive components.  AM will allow more flexibility in modifying the design.  This will be accomplished through simulation using a commercially available software package and experimental study for optimizing the design and manufacturing of the selected part.  Selective laser melting will be used to manufacture the part.  
Powder Characterization and effect on the mechanical properties of parts produced by additive manufacturing The project is aimed at evaluating the influence of powder characteristics on the mechanical properties of parts produced using powder based selective Laser melting.  The project will include:1. Powder characterization (e.g. particle size, morphology, porosity, and density).  2. Measuring parts mechanical properties such as tensile and yield strength, maximum elongation, fatigue behaviour, etc….    3. Develop statistical correlations. The project will involve coupon testing as well as temperature monitoring during printing.
Powder Characterization and effect on the mechanical properties of parts produced by additive manufacturing  (1)The project is aimed at evaluating the influence of powder characteristics on the mechanical properties of parts produced using powder based selective Laser melting.  The project will include:1. Powder characterization (e.g. particle size, morphology, porosity, and density).  2. Measuring parts mechanical properties such as tensile and yield strength, maximum elongation, fatigue behaviour, etc….    3. Develop statistical correlations. The project will involve coupon testing as well as temperature monitoring during printing.
Novel Development of On-Line Triboelectric-based Analyzers for Process Monitoring and Bioproduct CharacterizationTriboelectrification refers to the transfer of electrons between atoms or molecules when two dissimilar materials are brought into contact and then separated. The transfer of electron depends upon the work function of the particles, which is the minimum energy required to remove electrons from the surface of a material. When two materials of different work functions come into contact, some electrons acquire high-energy states (excited state), leading to electron transfer from one surface to another, until the energy of the electrons is equalized at the interface of both of the materials. The material with a higher affinity for the electrons, or higher work function, gains electrons and therefore charges negatively. In order to effectively charge materials by electron transfer, current theories on triboelectrification require the presence of ionizable functional groups or polar side-chains. Our preliminary results have revealed that protein-rich fractions acquire a high level of charge during triboelectrification because of the N-terminus amino group, the C-terminus carboxyl group, and other ionizable functional groups on the side chains. In contrast, carbohydrates and fibres developed a much lower amount of electrostatic charge during triboelectrification [1].



Designing Inclusive Educational Experiences in the W. Booth School of Engineering Practice & Technology, Faculty of Engineering McMaster University has a commitment to build an inclusive community (Refining Directions, Forward with Integrity) and to employment equity (HR Statement, 1994). The Employment Equity Working Group at McMaster (2014) advocated that the University place a greater emphasis on creating and fostering a culture of employment equity and inclusivity, to meet these goals. Researchers in the W. Booth School of Engineering Practice & Technology are conducting a study, with faculty and students as their subjects, to better understand how one’s cultural and personal difference (i.e. diversity) impacts their educational experience. As such, the faculty mentors wish to understand how we can make our School become a more welcoming and tolerant environment, and take action in that direction. 
Power System Dynamic Database The main objective is to establish a library of dynamic models for accurate power system dynamic and transient stability simulations. Power system equipment such as synchronous generators, wind turbine generators, photovoltaic devices, excitation control systems, speed-governing control systems, and various FACTS devices will be included. A user-friendly graphical user interface will also be developed to link the library of dynamic models with any given load flow base case in PSSE format.
Vehicle Active Suspension Design and Developing a Scaled Half-car Experimental PlatformThe vehicle suspension is significantly contributing to ride comfort, stability, and road holding of road vehicles, however, these major indexes are often in disagreement. For example, enhancing the ride performance often increases the suspension deflection (low stiffness) and it reduces the tire road holding. The active suspension system is an important component of the vehicle that can balance the relationships among the ride, stability, and road holding performance indexes. Recent trends in electrified powertrains have led to a proliferation of studies for electric active suspension systems. The main objective of this project is to study and develop an active suspension system with higher order of electrification factor and compatibility for electric vehicles. To achieve the goal with experimental analyses, three phases for this project is required to be considered: 1) development of scaled half-car vehicle suspension platform, 2) development of instrumentation and control system, and 3) integration of the platform with a virtual reality and real-time platform, CarSim package, for result validation.
Synthesis and performance evaluation of microwave absorbing nanocompositeThe project will focus on the synthesis of nanocomposites with particular emphasis on carbon nanotubes, manganese oxides and magnetic nanoparticles. Nanoparticles will be synthesized in the research lab via different chemical routes. Different characterization tools such as scanning electron microscope (SEM), transmission electron microscope (TEM) and X-ray diffraction analysis (XRD) will be used to characterize the synthesized nanomaterials. Subsequent mixing and dispersion of the nanomaterials will be used to prepare the nanocomposites. The performance of the prepared nanocomposites will be evaluated using vector network analyzer (VNA) via both transmission and free space methods. The performance of the nanomaterials will be correlated to their structure. Additionally, electromagnetic wave theory will be used to delineate different mechanisms associated with the microwave absorption of the nanocomposites. 
Development of a Machine Tool Condition and Process Monitoring System in a Learning Factory.This project deals with the design and implementation of a machine tool and process monitoring system.  The monitoring will be implemented in a “Learning Factory” using a CNC machining centre.  The Learning Factory in W Booth School of Engineering Practice and Technology includes facilities for design, simulation, prototyping, manufacturing and process automation.  The facilities provide tools for prototyping, manufacturing, Information Technology and Operational Technology integration for “edge to cloud connectivity”.  The machine tool will be instrumented with a number of sensors for effective monitoring of electrical and mechanical machine tool elements.  The sensed parameters include the AC spindle motor power; DC feed motor power and armature current; tachogenerator output voltage; and vibrations of the spindle bearings, gearbox, and table.  Two classification schemes will be employed for condition monitoring.  Simple comparators will be used to detect excessive overloading of the AC spindle motor and DC feed motors, excess friction in the table guideways, and erratic speed of the table.  In addition, a pattern recognition technique will be used for the detection of abnormal vibrations of the spindle bearings, gearbox, and table.  This technique uses linear discriminant functions based on the Bayes processor.  
Surface Integrity of Parts Created Using Metal Additive ManufacturingThe project will investigate the effect of various process parameters of the resulting parts residual stresses during metal additive manufacturing.  The project is experimental and will involve manufacturing several parts under different process parameters and measuring the resulting residual stresses and the effect of post process heat treatment.    
Radio Frequency Identification (RFID) Applications in a learning Factory In this project, work will focus on the development and implementation of real time solutions to optimize manufacturing and assembly processes.  The Learning Factory in W Booth School of Engineering Practice and Technology includes facilities for design, simulation, prototyping, manufacturing and process automation.  The facilities provide tools for prototyping, manufacturing, Information Technology and Operational Technology integration for “edge to cloud connectivity”.  
Smart Factory Monitoring Using Internet of Things (IoT) and Wireless SensorsThis project deals with the development of a system for monitoring of production machinery in a learning factory environment based on the IoT paradigm.  The objective is to identify the status of the resources and support decision making in higher levels of the enterprise.  The Learning Factory in W Booth School of Engineering Practice and Technology includes facilities for design, simulation, prototyping, manufacturing and process automation.  The facilities provide tools for prototyping, manufacturing, Information Technology and Operational Technology integration for “edge to cloud connectivity”.  The system frame work will deal with data acquisition, as well as link(s) to both the local and cloud servers.  
Application of Cyber-Physical Systems (CPS) in a smart Factory.Cyber physical systems (CPS) have been defined as “systems of collaborating computational entities which are in intensive connection with the surrounding physical world and its on-going processes, providing and using, at the same time, data-accessing and data-processing services available on the Internet.”This project will deal with the application of CPS in a learning factory.  The work will include the design of a frame work for the implementation of the CPS technology as well as experimental verification.  The Learning Factory in W Booth School of Engineering Practice and Technology includes facilities for design, simulation, prototyping, manufacturing and process automation.  The facilities provide tools for prototyping, manufacturing, Information Technology and Operational Technology integration for “edge to cloud connectivity”.  
Vision based inspection for learning Factory. Modern inspection systems based on smart sensor technology such as machine vision are widely used in the manufacturing industry.  Machine Learning for smart sensors is essential for visual inspection of parts.The Learning Factory in W Booth School of Engineering Practice and Technology includes facilities for design, simulation, prototyping, manufacturing and process automation.  The facilities provide tools for prototyping, manufacturing, Information Technology and Operational Technology integration for “edge to cloud connectivity”.  This project involves the commissioning and integration of a commercially available smart vision system in a learning factory.  A TCP/IP link will be used to create and modify inspection sequences.Experimental work will be performed to evaluate the performance of the sensor(s) for detection of different types of defects.
Overcoming governance challenges in the Great Lakes: resilience for nearshore waters of the Great Lakes and Canada.  The Great Lakes are a grouping of five lakes found in the Mid-east region of North America. As the lakes border on two major countries, governance presents a challenge. These governance challenges have resulted in a Great Lakes ecosystem that is vulnerable to numerous diffuse stressors such as nutrient enrichment, aquatic invasive species and climate change.The Great Lakes Water Quality Agreement was revised in 2012, where for the first time the Protocol included a focus on the nearshore waters of the Great Lakes and calls for the development of a nearshore framework. The Great Lakes Water Quality Protocol 2012 also calls for an assessment of progress in meeting the terms of the agreement every three years. Whilst there are many indicators to monitor and evaluate the environmental quality of the Great Lakes waters, the governance framework for the Great Lakes contains no governance indicators.  However, measurement and reporting of progress is required to meet the terms of the Agreement. This project will seek to address these needs. Governance indicators have the potential to offer the Great Lakes public and practitioners explanations behind different levels of performance in the most heavily polluted areas, or other nearshore communities that will be prioritized for action over the next few years. Governance indicators have the potential to diagnose governance gaps and highlight areas in need of further investigation, strengthening the ability for practitioners to take .
Defining adaptive governance for shared waters The idea that the governance and management of natural resources should be adaptive has become increasingly appealing. This growing popularity for an adaptive model of governance and adaptive tools for management stems from a recognition that the traditional paradigm in natural resource management is failing to adequately maintain the resilience of social-ecological systems. The result is governance and management that is characteristically narrow and reactive rather than comprehensive and forward-looking Traditional approaches are unsuitable for dealing with the inherent uncertainty characteristic of complicated environmental problems, and for dealing with the conflicts that emanate from the social construction of those problems The approach of adaptive governance will help to better build the capacity to remedy ecological and economic deficiencies with more effective forms of collective action to sustain and enhance social-ecological resilience.
Data to Develop a Decision Support Framework for Nutrient Management in FreshwatersCollaborative water resources governance requires that planning and management activities consider a broad set of sectors such as environment, energy, industry, transportation, agriculture, recreation, and tourism. The process is complex due to the required involvement of numerous stakeholders and decision makers with conflicting preferences and different value preferences. Methodologies to support such management conundrums benefit from having science and research central, in support of policy development and implementation.  As such, this task focuses on developing a decision support framework at the scale of watershed or nearshore zones of the Great Lakes basins to explicitly improve  the quality of decision making to better manage eutrophication and nuisance algal growth. A DPSIR (Driving force, Pressure, State, Impact and Response) conceptual framework will lead to a better understanding of causal relationships in human-environmental systems.  This includes an analysis of driving forces (e.g. agricultural activities) leading to specific pressures (e.g. phosphorus inputs) to a change in the state of the water body (e.g. degraded water quality) to a final impact (e.g. eutrophication and harmful algal blooms) The basic data will include the costs of various watershed conservation measures versus the benefits of reduction of eutrophication, harmful algal blooms and nuisance algae.
Experimental determination of Friction Coefficient under High Pressure and Elevated TemperatureThe objective of this research is to develop an experimental approach to determine the coefficient of friction and experimentally investigate the effect of surface roughness on the coefficient of friction.A unique tribological test configuration will be designed to determine the coefficient of friction by measuring the normal and tangential forces under high contact stress and at elevated temperature. To create such contact conditions that are similar in metal cutting, the orthogonal cutting configuration has been modified as shown in Figure 1. In this configuration, the rake angle is highly negative and no chip will be formed by controlling the undeformed layer magnitude, tu. The advantages of using such a configuration are that the total resultant force is only acting on a simple inclined plane, and that there will be no fracture induced on the workpiece material. Furthermore, the cutting edge radius is negligible in contact with the workpiece. Forces in the horizontal and vertical directions will be measured and the friction coefficient can be determined using friction law, after resolving to the contacting interface inclination plane. Average temperature will also be measured using the non-convectional thermocouple technique. This test configuration does not need an external heat source to increase the temperature in the contacting surfaces as the heat is directly generated by the friction and plastic deformation of the workpiece materials. The process parameter to be varied in this experiment is velocity, V. The workpiece materials to be investigated are AISI 1045 medium carbon steel and Ti-6Al-4V and tool materials includes uncoated carbide and TiCN PVD coated carbide. Experiments will be carried out to determine the effect of surface roughness on coefficient of friction. Different surface roughness of the tool can be artificially induced by grinding with different grits size of grinding wheels or by electric discharge texturing technique.
Fabrication of magnetic biosensor holder and protective packagingThe project will focus on the printing of carbon nanotube based biosensing strips using magnetic fields, and the development of a suitable packaging technique to help provide protection against physical and environmental damaging factors. The bionanomaterials will be synthesized in the research lab and will consist of 1) magnetization of carbon nanotubes and 2) antibody immobilization on the carbon nanotubes. Additionally, optical microscopy will be used to confirm antibody immobilization. A programmable logic controller will be used as the external circuitry and provide power to the magnetically printed biosensor strips. Different substrate materials will be tested to interrogate the efficiency of adhesion between the strips and the substrates. In addition, various encapsulation designs will first be highlighted through a criteria matrix followed by fabrication and testing of the best three designs. Testing will include extreme conditioning of the strips, such as exposure to high temperatures, vibration damage, and storage conditions prior to sample testing. Data analysis will correlate biosensor response and detection efficiency to the different environmental conditions. Finally, the packaging design will allow the research group to advance the development of the biosensor while highlighting potential areas of improvements. 
Experimental determination of Friction Coefficient under High Pressure and Elevated Temperature (1)The objective of this research is to develop an experimental approach to determine the coefficient of friction and experimentally investigate the effect of surface roughness on the coefficient of friction.A unique tribological test configuration will be designed to determine the coefficient of friction by measuring the normal and tangential forces under high contact stress and at elevated temperature. To create such contact conditions that are similar in metal cutting, the orthogonal cutting configuration has been modified as shown in Figure 1. In this configuration, the rake angle is highly negative and no chip will be formed by controlling the undeformed layer magnitude, tu. The advantages of using such a configuration are that the total resultant force is only acting on a simple inclined plane, and that there will be no fracture induced on the workpiece material. Furthermore, the cutting edge radius is negligible in contact with the workpiece. Forces in the horizontal and vertical directions will be measured and the friction coefficient can be determined using friction law, after resolving to the contacting interface inclination plane. Average temperature will also be measured using the non-convectional thermocouple technique. This test configuration does not need an external heat source to increase the temperature in the contacting surfaces as the heat is directly generated by the friction and plastic deformation of the workpiece materials. The process parameter to be varied in this experiment is velocity, V. The workpiece materials to be investigated are AISI 1045 medium carbon steel and Ti-6Al-4V and tool materials includes uncoated carbide and TiCN PVD coated carbide. Experiments will be carried out to determine the effect of surface roughness on coefficient of friction. Different surface roughness of the tool can be artificially induced by grinding with different grits size of grinding wheels or by electric discharge texturing technique.
Modelling of evolutionary mechanisms of multi-drug resistant bacteriaUnderstanding the evolutionary mechanisms of multi-drug resistant bacteria is the holy grail of modern biotechnology related research. A sophisticated model validated with experimental data can enable pharmaceutical companies to design and develop better drugs to treat existing ailments as well as develop strategies to prevent the evolution of more dangerous strains of bacteria that are resistant to current antibiotics. Mathematical models based on the first principles will be developed to model the process of mutation, the immune system and their interaction in the evolution process of the multi-drug resistant bacteria. A system of differential equations will be used to model these two processes that are critical in characterizing the evolution principles/processes of bacteria. These models will be coupled with the existing system of differential equations to model the complete evolutionary mechanism when an initial bacterial population is subject to a cocktail of drugs. This coupled system of differential equation will be solved to understand the evolution of the bacteria concentration with time.
Modelling and simulation of Urine transport in kidneys The Kidneys serve as filter and play an important role in removing metabolic wastes and toxins from the blood and excreting them through the urine. These kidneys also maintain the balance of body’s water, nitrogen level, acid-base level and electrolyte count. Lot of work has been done to understand the kidney’s function but it’s function is not yet fully understood, e.g. mechanism of urine concentration. The objective of this study to improve existing mathematical framework and to understand the effect on fluid (urine) transport through different regions of kidney such as glomerulus, ascending and descending limb, and collecting duct. System of nonlinear differential equations will be used to model the fluid transport and some appropriate numerical algorithms will be use to solve the system.
Computational modelling of drug delivery via nanoparticles Applications of Nanoparticles (NP) have been studying in many areas among research communities such as Health Sciences, Food Sciences, Physics, Chemistry, Nanotechnology etc. Nanoparticles are desirable for biomedical applications due to its physical and chemical properties and effectively targeting the unwanted cells. Cancer treatment depends on the concentration of the drug that reaches the tumor and the particular effectiveness of the drug against the tumor. Despite all efforts to fight cancer, it is still difficult for physicians to predict a treatment outcome with certainty. Because nanoparticle research is complex, with many variables and costly experiments, it is an excellent candidate for computer simulations. Simulations can both screen drug and carrier candidates and provide design insights towards entirely new NPs. The objective of this project is to develop a mathematical model that incorporates nanoparticles as the drug delivery method for enhancing treatment efficacy.
Label free magnetic patterning of 3D cellular structures in microfluidic channelsThe proposed work leverages an innovative method pioneered by the research group to pattern and print 3D cellular structures of various geometries using contactless magnetic manipulations in a paramagnetic buffer. When a paramagnetic buffer is mixed into a solid-fluid suspension, and in the presence of a magnetic field, it induces differential magnetic forces on the cells forcing them to migrate to low magnetic field regions. Using the proposed bioprinting methodology, it becomes possible to assemble cells in a contactless manner after the fabrication of the microfluidic device, thus forgoing assembly burdens. By simply flowing the paramagnetic ink cell suspension and the application of a magnetic field, cells will be forced to deposit at desired locations. The simplicity of the technique renders cell-on-chip devices easier and faster to fabricate and replicate. As a first prototype, a device will be centered on drug screening applications where cell spheroids will be bioprinted in a microfluidic channel, cultured, and subsequently monitored as their environment changes. The cells used will be primarily MCF7 breast cancer cell line.
Galaxy Evolution in Different Environments Using observational data from different ground- and space-based observatories the student will explore correlations between galaxy properties and host environment properties. The galaxy properties will include star formation rates, dust content, galaxy shapes and masses, while the environmental properties will include the total (dark matter) mass of the host system, the dynamical state of the system, and the epoch (time since the big bang) of the observed system. As time permits the study will be expanded to include comparisons of the observations with state-of-the-art galaxy evolution simulations, where physical mechanisms can be probed more directly.  
Design and Implementation of Advanced Driver Assist System (ADAS) for multi-vehicle control to prevent collisions at intersectionsIn recent years, there has been an increasing interest in equipping the vehicle advanced driver system (ADAS) to enhance the safety. According to the National Highway Traffic Safety Administration (NHTSA), 48,923 people were killed in road crashes reported in 2015 in the United States. In particular, 28% of the fatalities occurred in crashes at or near intersections. To reduce this number of fatalities, there is a growing body of research in automotive industries that recognizes the importance of connected vehicle environment (vehicle-to-vehicle and vehicle-to-infrastructure communication). The goals of this project can be defined as: 1) explore new technology directions in the design and development of ADAS to prevent collision at merging intersection, and 2) study the potential of technologies for developing such ADAS with low implementation cost that can be integrated with current vehicles on the road, 3) specify an ADAS design with a least restrictive supervisory in the sense that it overrides and/or warns drivers, and 4) design and develop a testbed by employing mobile robots to study the effectiveness of ADAS for collision avoidance.
Design and Implementation of Advanced Driver Assist System (ADAS) for multi-vehicle control to prevent collisions at intersections (1)In recent years, there has been an increasing interest in equipping the vehicle advanced driver system (ADAS) to enhance the safety. According to the National Highway Traffic Safety Administration (NHTSA), 48,923 people were killed in road crashes reported in 2015 in the United States. In particular, 28% of the fatalities occurred in crashes at or near intersections. To reduce this number of fatalities, there is a growing body of research in automotive industries that recognizes the importance of connected vehicle environment (vehicle-to-vehicle and vehicle-to-infrastructure communication). The goals of this project can be defined as: 1) explore new technology directions in the design and development of ADAS to prevent collision at merging intersection, and 2) study the potential of technologies for developing such ADAS with low implementation cost that can be integrated with current vehicles on the road, 3) specify an ADAS design with a least restrictive supervisory in the sense that it overrides and/or warns drivers, and 4) design and develop a testbed by employing mobile robots to study the effectiveness of ADAS for collision avoidance.
Applications of Modern Development Tools for Cross Platform Desktop, Server and IoT SolutionsWe are currently working on developing apps for manufacturing automation, personal health care, smart energy, smart city, intelligent car models, AGVs and smart transportation. The goal of this project will be to use open source development platforms and tools for desktop, server and IoT solutions. These tools enable the development of desktop applications, console programs, and server solutions. The compiled apps can run on Windows, Mac, Linux, and credit-card size computers such as RaspberryPi.
Applications of Modern Development Tools for Cross Platform Desktop, Server and IoT Solutions (1)We are currently working on developing apps for manufacturing automation, personal health care, smart energy, smart city, intelligent car models, AGVs and smart transportation. The goal of this project will be to use open source development platforms and tools for desktop, server and IoT solutions. These tools enable the development of desktop applications, console programs, and server solutions. The compiled apps can run on Windows, Mac, Linux, and credit-card size computers such as RaspberryPi.
Development of Modular Toolbox for Modeling of Hybrid-electric Vehicle Using Matlab/Simulink and The past decade has seen the rapid development of Hybrid-electric vehicle systems with promising capability of reducing fuel consumption while maintaining vehicle performance. Various hybrid vehicles in the form of parallel and series hybrid have been developed by difference vehicle manufacturers. In order to increase the efficiency and accuracy of Hybrid-electric vehicle systems design, computer simulation has been playing an ever increasing role all over the process of vehicle design.  The purpose of this research is to create modular simulation toolbox to model the full vehicle dynamic and electrical components for analysis of Hybrid-electric vehicle systems analyses. In the development process of this toolbox, two commercial softwares, Matlab/Simulink and Carsim, will be employed to develop the simulation environment. This project includes two phase: 1) Development of toolboxes in Matlab/Simulink for modeling of hybrid-electric systems and 2) Development of interface for CarSim to communicate with Matlab/Simulink. This simulation can be used in optimization algorithm to optimize some parameters for hybrid-electric vehicle.
Development of an eHealth Platform: Sensors to Personal Cloud Integration Using Open Source ResourcesThe goal of this project will be to develop a platform for medical devices and eHealth applications. The hardware platform will be based on a current microcontroller, sensors for biometric signals, RaspberryPi 3 and wireless communications options using Bluetooth, WiFi, LiFi and Zigbee.  This platform will enable development of personal eHealth web, Android or iOS applications. MQTT, a publish/subscribe protocol will be used for sensor data communication. The data will be stored in a personal database. The data can then be visualized in a tablet or smart phone with Android or iPhone Apps.
Applications of Intelligent Gateways in the Learning Factory- Industry 4.0 Education and Applied ResearchThe industrial automation solutions are being empowered by the Internet of Things (IoT). The manufacturing production facilities and products can be outfitted with computing hardware nodes that can be connected using standard networking infrastructure. This allows separate parts of a production line to communicate with each other, and with the manufacturing execution system (horizontal and vertical integration), thus making the entire manufacturing process easier to monitor and control. Intelligent IoT gateways are essential components for enabling these tasks.
Design, Testing and Implementation of Vehicle-to-Vehicle Communication Using Li-Fi/VLC TechnologyVehicle to vehicle communication is one of the most effective solutions proposed in order to reduce vehicles' accidents and personal injuries. The light fidelity (Li-Fi)/Visible Light Communication (VLC) technology developed in the recent years has a great potential for Vehicle-to-Vehicle (V2V) communications. This technology needs a lot more investigation for real life applications.  The proposed goal of this project will be to explore various LED and photodetector pairs, develop electronic circuits using microcontrollers to modulate the current supply to the LED devices at various speeds, develop receiver circuits, and reduce errors due to interference from natural and artificial sources using optical filters.  The road tests will be conducted using small test vehicles used in the Automotive Engineering Technology Program at McMaster University.
Development of Aptasensor for Oxytetracycline Polluted Water DetectionThe availability and safety of drinking water is currently a major concern around the world. This is especially important in third world countries where the majority of the population lives around untreated wastewater flowing into water drinking sources without any filtration or regulation. The source of synthetic or natural pharmaceuticals in water may include prescription medicine, over-the-counter drugs, veterinary drugs and waste from excretion by humans and animals. The presence of trace pharmaceuticals especially antibiotics in low levels in the water cycle is another major concern that has been reported by the world health organization in 2011. This was evident in wastewater after being treated, surface water, groundwater and drinking water. Presence of pharmaceuticals in municipal wastewater and effluent has been identified as a major source of pharmaceuticals in drinking water. The presence of antibiotic is a major concern to the public health due to the possible health risks on living organisms, psychological effects on fish as well as developing natural resistance when regularly consuming the water weather through directly drinking it, consuming vegetation that have been watered by antibiotic containing water and consuming marine life that lives in pharmaceutical contaminated water bodies. Although current technologies and conventional wastewater treatment processes such as activated sludge processes, biofiltration, ozonation, reverse osmosis and advanced oxidation technologies have demonstrated varying removal rates of pharmaceuticals, the efficiency depends on the operational configuration of the wastewater treatment facility and the country regulations the facility is in state of the art filtration systems are not readily available in third world countries.
Energy Management System Design for Smart Solar Homes Growing energy demand, global warming and climate change have raised human interest in solar energy. As a renewable and clean energy source, solar energy is the fastest growing energy source in the world today. The use of solar power for electricity generation in residential applications has witnessed tremendous increase in recent years. A modern solar home includes a photovoltaic (PV) generator, battery storage systems, electric vehicle charging systems, a bidirectional smart power meter, and an energy management system (EMS). The EMS is a microprocessor-based system that is responsible for controlling and monitoring electric generation systems and loads in order to minimize the home electricity costs. Project ObjectivesThe purpose of this project is to develop a smart EMS that can perform the following:1. Monitoring functionalities• Measure & record the voltage, current, and power generated by the solar panels• Measure & record the voltage, current and power consumed by the loads• Read the power exchanged with the grid from the smart meter• Measure & record the state of Charge of the batteries2. Control functionalities• Implement an optimization algorithm that controls the power exchanged between the solar panels, energy storage, electrical loads, and the grid. The EMS should minimize the cost of electricity consumed and the usage of fossil fuel based electricity.3. Internet of Things (IOT) functionalities • The EMS is connected to the internet and can be accessed by the consumer using smart phones, tablets or computers. The user can monitor all relevant data using an app or the web. 
Electronic differential for electric vehicles Electronic differential for electric vehicles:Electrical vehicles come in different configurations, most of them having dedicated electrical motors on each wheel. Those vehicles cannot use regular mechanical differentials for handling changes in velocities of the wheels during turning. A common approach is to use an electronic differential that controls the speeds of each wheel motor independently based on the steering angle. This project aims to design and build an electronic differential as well as the corresponding controller using off-the-shelf components. The electronic differential will be built and tested on an existing dune-buggy vehicle. The student will be responsible with design, manufacturing, components ordering, integration, and testing of the prototype. Conversion of existing gasoline-motorbike into a hybrid-vehicle:Nowadays there is significant research and development related to hybrid vehicles to reduce dependency on hydrocarbon fuels. Many students in engineering programs are interested to work on capstone projects related to this topic. To focus the creativity on the hybrid development, many approaches choose to modify an existing vehicle equipped with a classic gasoline engine. This project aims to convert a gasoline motorbike with 125cc into a parallel hybrid model. The hybrid will be equipped with a single 5kW electric motor. The goal is to have a hybrid model that is able to switch to electric, gasoline, or electric/gasoline operational modes. The student involved in this project would be responsible with design, implementation, manufacturing, and testing of the prototype.
A Real-time Injection Control System for Transient Operation of IC EnginesModern internal combustion engines use a sophisticated fuel injection system for optimal combustion. This system has a variety of parameters that can be configured, such as pulse duration, flow rate, injection angle, split-injection timings etc., to optimize the performance and emissions output of an engine. For example, a short, high pressure pulse will create a cleaner combustion than a longer, low pressure pulse. In today’s society it is integral that every modern vehicle is optimized towards a reduction of emissions, whilst also retaining strong performance characteristics in terms of power output. This is directly governed by an optimal fuel injection strategy.Objective of this research is to develop an optimal fuel injection control mechanism to optimize the performance of a transient engine.
Optimal Design and Thermomechanical Processing of Multi-Phase SteelsIntroduction and Background: Steels are used in a wide range of applications including aerospace and automotive industry, machine parts, railways etc. Depending upon the application, steel is required to have a specific combination of mechanical properties, namely, hardness, tensile strength, fatigue, elongation and yield stress. These desired properties of the steel can be achieved by adding small quantities of alloying elements to the steel followed by an appropriate thermomechanical processing schedule. This will result in microalloyed steels with very fine microstructures that usually meet the necessary requirements for strength and deformability standards.Objective of this research is to develop a global search algorithm that is able to prescribe the design and the heat treatment conditions needed to obtain a steel with desired mechanical properties. The efficient optimization algorithm would enable us to increase the number of design variables in the problem while still maintaining a short computational time.
Mobile Intelligent Robot Platform Development The School of Engineering Technology & Practice (SEPT) at McMaster University has on-going projects involving the development of AGVs and Intelligent Mobile Robots. Currently there are two hardware platforms that are available for further investigation. The goal of this project will be to enhance the functionality of one of these existing models. The candidate will have the opportunity to deploy the Robot Operating System (ROS) which is an open source set of software libraries and tools that help build robot applications. In addition there will be opportunity to compare the performance of low-cost and medium cost Lidar sensors, ultrasonic sensors and using different computer platforms for enhancing the functionality of these systems.
Generator Proection The main objective is to investigate the response of modern digital generator protective relays to various types of faults and abnormal operating conditions that a synchronous generator can be exposed to. The student will examine the dependability and security of the protective relay based on a given set of protection settings. Effective generator protection is vital to the secure operation of modern power grids. In this project, the student will perform two main tasks. The first task is to perform dynamic simulations of a single-machine-infinite-bus system with the generator modelled in full detailed. Various events such as single-line-to-ground faults and three-phase faults will be simulated. The software program EMTP-RV will be used to accomplish this task. The simulated current and voltage signals will be exported to an output file in IEEE COMTRADE format for further relay testing.  The second task is to enter appropriate settings to an SEL generator relay and determine its response to the fault event as recorded in the COMTRADE file. The following types of generator disturbances will be investigated:• Generator phase faults• Generator ground faults• Loss of excitation• Transient Instability• Over-excitation (V/Hz)• Unbalanced voltage
Religion and Technology This project investigates how changes in communication technology have impacted East Asian religion and its study. It is not only concerned with historical transitions from written to printed, or from printed to digital information, but also asks how current developments in information technology influence the practice and the study of East Asian religion.The fieldwork and training aspect of this project aims to show how recent advances in information technology can be gainfully applied to the study of Asian religions. Participants will explore techniques such as GIS, social network analysis, text mining, and others, in order to gain new perspectives and acquire new skills.part of SSHRc-sponsored project From the Ground Up Buddhism and East Asian Religions. See http://frogbear.org/
Texts in Statues The main goals of the “Texts in Statues” project are to identify, catalogue, and study all statues from China, Korea, and Japan with manuscripts and texts that have been interred inside of them.  Included in the scope of this project will be statues in situ in Asia as well as those in museums in Asia or abroad.  As part of the foundational preparatory work for this project researchers in each area will be charged with compiling an annotated bibliography of: 1.)  Primary sources (canonical and extra-canonical) that describe the interment of material inside of statues; 2.) Academic studies of known statues containing manuscripts and texts; and 3.) Mentions of the interment of texts in other historical or literary sources.part of SSHRc-sponsored project From the Ground Up Buddhism and East Asian Religions. See http://frogbear.org/
Earthquake engineering of high-performance structural systems (1)This project will be related to the development of innovative new structural systems for resisting earthquakes. The project has two main components, with the relative significance of each to be determined based on the interests of the intern and the current status of ongoing graduate student research projects:1. Innovative new seismic force resisting systems require large-scale experimental validation. After developing an understanding of the system(s) being studied in the laboratory, the intern will work with current McMaster graduate students to design, build, and/or test the behaviour of seismic force resisting systems. These systems may include controlled rocking steel braced frames, concentrically braced steel frames, and/or reinforced concrete masonry walls.2. Computer models of new seismic force resisting systems require hysteretic models that can accurately capture their behaviour. After developing an understanding of several different high-performance systems that are currently being developed by researchers worldwide, the intern will work with current McMaster graduate students to model two alternative systems using OpenSees, a computer program for earthquake engineering simulation. The intern will then compare the seismic response of their two models, so as to assess the strengths and weaknesses of each system. Through this project, the student will develop an understanding of some of the most advanced structural systems that are currently being developed for the resistance of earthquakes.
Carrier lifetime measurements for high efficiency solar cells (1)The ultimate performance of solar cells is limited by material quality.  The goal of this project is to determine the defects that limit device performance by measuring carrier lifetime.  Two or more advanced methods for lifetime measurement will be used and compared.  One is optical and the other uses microwave reflection.  In both cases, we have new instrumentation that will allow for the exploration of new measurement methods and provide new experimental results.
Multiscale molecular modelling of polymer materials for energy and environmental applications (1)Polymer materials are not only ubiquitous in our everyday life, their characteristics -- high flexibility, light weight, high manufacturing speed (and low cost), functionalizability, etc. -- also make them potential solutions to some of the greatest challenges our society faces. Indeed, many new materials designed for applications in energy, the environment and biomedicine involve polymers. Properties of polymer materials are determined not only by the chemical structure of the monomers but also by their configuration and dynamics at the scales of segments and entire chains. To capture these scales, we take a holistic approach and combine fully-resolved atomistic simulation with coarse-grained molecular models. Our goal is to build a bottom-up approach for the molecular design of materials with controlled morphology and targeted properties.
Numerical analysis of turbulent flow fields of polymer fluids (1)Polymer liquids -- solutions and melts -- are found in numerous settings including the processing of most polymer materials. When polymer dynamics are coupled with flow motion, many interesting phenomena can occur, understanding of which can be of great practical significance. On the one hand, polymer chains can be strongly deformed by the flow: as a result, conditions of polymer processing can largely determine the structure and properties of the final products. On the other hand, polymers also change the rheological properties of the fluid, which often results in flow behaviors drastically different than what we see in simple Newtonian fluids. For example, dissolving a minute amount of polymers can substantially reduce the energy dissipation in turbulent flow. We use computational fluid dynamics (CFD) techniques in conjunction with polymer constitutive models to systematically investigate these behaviors. The goal is to provide theoretical guidelines for new experiments and engineering designs.
Ion and Electron Microscopy of Cement and Concrete The project is to study the microstructure and fundamental formation mechanisms of newly-mixed cementitious materials, with the ultimate goal of emitting less carbon dioxide during processing, lowering process temperatures, or acting as a carbon sequestration. In this specific project, the student will: 1) learn and help a senior graduate students how to make concrete samples for SEM and TEM analysis, 2) help to make concrete if necessary, 3) acquire concrete transmission electron, focused ion and scanning electron microscope data, 4) perform basic image analysis using segmentation software, and 4) establish a model to describe interface reactions and change of materials pore chemistry and dimension based on experimental results.
Synthesis and Characterization of 2-Dimensional Materials Silicene, germanene and phosphorene are 2 dimensional sheet materials made from silicon, germanium and phosphorene atoms where the atoms are arranged in a hexagonal structure similar to graphene. However, the hexagonal structure of silicene is larger and the silicon atoms are not located in the same plane. Silicene structure was predicted by theorists in 2010 and it was synthesized recently in 2015. Electric properties of silicene and graphene are quite similar. Both have linearelectronic dispersion (cone shape) and a tunable band gap by applying external electric field or implementing a dopant element. However, silicene has moreefficient tunable band gap than graphene which can be applied in Field Effect Transistors (FET) applications.In this project, it is required to prepare 2-D materials by advanced deposition techniques on a silver substrate. The deposition techniques may include AtomicLayer Deposition (ALD) and/or Chemical Vapor Deposition (CVD). Associated characterization of 2-D materials structure will be performed in the Canadian Centerfor Electron Microscopy (CCEM) by advanced Transmission Electron Microscopes (TEM).
Energy efficient provisioning and scheduling of Road-Side Units (1)The student is expected to collaborate with our team in studying the deployment and operation of roadside vehicular communication networks. Nowadays, mobile network users expect to be connected to their network even in case of travel through remote rural areas. Therefore it is important that network operators cover the road network with transmission stations called Road-Side Units (RSU) that facilitate vehicular communication with, say, the Internet, or mobile phone networks. Unfortunately, the remote location of such RSU's poses several challenges: very likely, they are not connected to the main power grid, and, therefore, they can operate either using their battery or renewable energy sources, e.g., solar power, or a combination of different power technologies. Our goal is to study such vehicular networks; more specifically, we would like to:(i) Decide the placement of such units, given their deployment costs and traffic characteristics. While these problems seem to fall into the greater category of facility location problems, they present new challenges, because the deployment of RSU's depends heavily on the scheduler used to service user requests with minimum possible energy consumption; we have just started tackling this problem.(ii) Design the scheduling policy for servicing user requests. We need not only to decide at what times and by which RSU user requests are to be serviced, but also the management of the RSU's themselves; for example, a scheduler might prefer to load solar-powered RSU's with as many requests as possible (since energy-wise they work for free), but such units may be sparsely distributed and, therefore, such a policy would increase the delay or even cancel altogether communication with certain users. Another option is to switch on and off RSU's depending on the demand; this must be done in such a way that doesn't disrupt users' service. Unfortunately, the nature of the 
Identifying what’s known about housing and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on housing;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of housing topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about citizenship and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on citizenship;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of citizenship topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about children and youth services and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on children and youth services;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of children and youth services topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about community and social services and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on community and social services;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of community and social services topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about consumer protection and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on consumer protection;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of consumer protection topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.



Identifying what’s known about culture and gender and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on culture and gender;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of culture and gender topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about economic development and growth and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on economic development and growth;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of economic development and growth topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about education and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on education;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of education topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about employment and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on employment;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of employment topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about food safety and security and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on food safety and security;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of food safety and security topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about government services and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on government services;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of government services topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about infrastructure and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on infrastructure;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of infrastructure topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about public safety and justice and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on public safety and justice;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of public safety and justice topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about recreation and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on recreation;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of recreation topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Identifying what’s known about transportation and making it available to inform policies, programs and servicesTo improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on transportation;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of transportation topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.
Autonomous Vehicle Software Development This project will involve working on sensing and control algorithms for autonomous vehicles. Examples of autonomous vehicles include mobile robots and self-driving cars. Detecting potential collisions and avoiding them is a key requirement for these vehicles. This must happen reliably even when the traction is unreliable (for example due to poor weather). The objective of this project is to design, program and experimentally test software for autonomously driving a mobile robot. A suitable robot is available in our lab. The software will be an addition to the existing body of C++ code written for this robot.  The software will employ real-time data from several sensors, and implement a suitable collision avoidance algorithm (e.g. model predictive control).  This project will provide an opportunity to learn and apply machine vision and control algorithms to a real world problem.  The software development will be in C++.
Collaborative Robot Arm Software Development Currently available collaborative robots, such as the Universal Robots UR5, are safe enough to be able to work alongside people without being fenced in. However their capabilities are still quite limited. We are working on the next generation of collaborative robots that will be smarter, safer and much more interactive with users.  We have developed a collaborative robot arm, and C++ software for controlling it using sensor data. The arm is equipped with a variety of sensors, including RGB-D sensors that provide real-time image and depth data.  The objective of this project is to design, program and experimentally test robot software for collaborative tasks. Of particular interest is the so-called “handoff” or “handover” task where the robot retrieves a desired object (e.g., a tool) and passes it to the person, or the person passes an object to the robot. This project will provide an opportunity to learn and apply 3D vision, kinematics, and control algorithms to a next generation collaborative robot. The software development will be in C++.
Self-assembly of block copolymers (2) The specific project is the study of the self-assembly of block copolymers at different length scales. Block copolymers are macromolecules composed of chemically distinct sub-chains or blocks. The competition of block-repulsion and chain connectivity results in the formation and many ordered domain structures for a given block copolymer. Under appropriate conditions, block copolymers wih more than two types of blocks could hierarchically ordered morphologies. Understanding the morphology and physical property of the self-assembled phases is an interesting and challenging problem in soft matter physics. The proposed research project aims at the development of theoretical models that could be used to predict the structure and phase transition of self-assembling  block copolymers, focussing on the occurrence of complex ordered structrues. The basic theoretical framework is the self-consistent field theory (SCFT) of polymeric systems, formulated in the grand canonical ensemble. The task is to obtain solutions of the SCFT equations corresponding to stable and/or metastable phases. These studies will be carried out by a combination of analytical and numerical calculations.
Software Development for Controlling a Soft Robot Arm The research field of “soft robotics” is very active. Like people and animals, soft robots conform to their environment and can interact much more gently with objects than traditional robots. (For more examples see: http://www.a3automate.org/many-uses-soft-flexible-robots/). The objective of this project is to design and test software for controlling a pneumatically-powered soft robot arm. The software will acquire real-time data from several sensors, and implement a suitable control algorithm (e.g. model predictive control).  This project will provide an opportunity to learn and apply sensor fusion and control algorithms to a real world problem.  The software development will be in C++.
Mechanical Design and Prototyping of a Soft Robotic Hand or GripperThe rigid metal grippers commonly-used with robots in industry are not well suited for handling fragile objects (e.g., fruit). They are also not a good choice for collaborative robots that must work alongside people. A gripper made of soft materials is a much better solution. The research field of “soft robotics” is very active. The objectives of this project are to study the existing soft robotic grippers; and then design, manufacture and test a prototype gripper. The prototyping process will involve iterations of the design-build-test-learn cycle. This project will provide an opportunity to learn about this exciting field, and to develop and apply mechanical design and prototyping skills.
Optimizing the Capacity of Quantum Channels_Clone (1) The quantum capacity is the highest rate at which quantum information can be communicated from a sender to a receiver through a quantum channel; the concept limits the extent of entanglement and is therefore critical to the theory, and possible eventual application, of quantum computing.When several qubits are put together, there are mathematical theorems indicating that the Holevo capacity of the channel is superadditive. Unfortunately, explicit examples of this effect are elusive. The goal of this project is to find, through numerical simulations, superadditive quantum channels. A good candidate for this effect are quantum 3-state channels (as opposed to qubits, which give quantum 2-state channels). The goal of this project is to simulate how the Holevo capacity of quantum 3-state channels as the number of quantum states increases. Mathematically, it should be possible to design channels (probably by entangling the inputs to the channel) so that the Holevo capacity grows faster than the number of quantum states (superadditivity).
How Can One Compute the Number of Electrons in an Atom?_Clone (1)In molecules and materials, one often speaks of the charge on a specific site -- typically either an atom or a functional group. This charge is given by the total charge of the atomic nucleus, minus the number of electrons in the atom. But how does one compute the number of electrons in an atom in a molecule or material, given that there are no distinct boundaries between the atoms.  (For example, in covalent molecules electrons are clearly shared between multiple atoms.) Since the concept of atomic charge is essential in chemical synthesis, drug design, and materials science, researchers have developed many different protocols for it. However, these protocols have never been thoroughly and systematically tested. The goal of this project is to systematically test different ways of computing the atomic charges. Then, among the hundreds of different methods available (and the twenty or so methods the student will test), we will divide methods into categories:  methods that should never be used, methods that should be used only under specific circumstances, and methods that are broadly applicable. We will try to identify the "best" protocol and provide guidelines for researchers, so that they can select the method that is most appropriate for their specific research objectives.
New Machine Learning Methods for Predicting the Effectiveness of Drug Candidates_Clone (1)The goal of this project is to develop accurate and efficient ways to estimate the properties of molecules and materials in cases where rigorous computational approaches are either impractical or impossible. To do this, we will adapt recent theoretical and computational advances in machine learning methods to the problem of property prediction. The specific approach we plan to use is called kriging, or Gaussian process regeression. Kriging is a procedure for constructing the best linear unbiased estimator for a property’s value at an unknown location using the measured property value at other locations. Its utility arises because it captures the spatial continuity that is observed in most natural phenomena:  property values change smoothly, so nearby locations have similar property values. There is a type of “molecular continuity” present in chemical phenomena:  similar molecular structures have similar properties. To apply kriging in chemistry, we replace the “distance between locations” with a quantitative measure of the “dissimilarity between molecules.”  This can be achieved by designing an appropriate molecular similarity measure. Once a molecular similarity measure has been selected, we can find the optimal set of kriging weights and estimate the properties of an unknown molecule using the measured property values of other molecules. An appealing feature of this approach is that it produces statistical error bounds, so one can estimate the error in the predicted properties. The goal of this project is to use kriging to estimate the binding affinity of potential drug molecules for a pharmaceutical target.  In the initial stage of the project, an enzyme pair from BindingDB will be selected; BindingDB is a database providing a large number of targets (mostly enzymes) and information on the EC50 (a measure of drug potency) of many molecules.  Using this database, we can validate the kriging methodology for biological applications.  In the 
Optochemical self-organization of functional polymer architectures_Clone (1)OPTOCHEMICAL ORGANISATION is a route developed in my group to 2-D, 3-D optical  and microstructural lattices that marries the elegant spontaneity of self-organisation to the precision and directionality of directed-beam lithography. Unlike any other known self-organised structure, these lattices are composed of multimode, polychromatic cylindrical polymer waveguides. This method relies on the inherent instability, modulation instability (MI), of a broad, uniform incandescent beam that occurs under the same conditions as self-trapping. Index changes drive the system into a nonlinear regime where noise - normally negligible spatial fluctuations in intensity and index - becomes greatly amplified.  Rendered unstable by perturbations, the beam divides into identical filaments, which have a characteristic diameter and akin to self-trapped beams, travel without diverging. Because they originate from noise, MI-induced filaments - although densely packed - are randomly positioned in space. We found that by imposing controlled noise  on the beam, filaments could be coaxed into 2-D, 3-D lattices with square, near-cubic, cubic, BCC and woodpile symmetries as well as a new class of lattices comprising both black and bright channels. Because light-induced changes in the photopolymer are irreversible, optical lattices formed in this way permanently inscribe the corresponding lattice of waveguides. Optochemical organisation is therefore a rapid (seconds to minutes), single-step, room temperature route to dense 2-D, 3-D lattices comprising tens of thousands of cylindrical waveguides. Such structures are impractical to construct through conventional lithographic processes. The technique does not require lasers but instead employs incoherent light emitted by inexpensive incandescent lamps. The resulting structures have potential applications as dense interconnect arrays for optical fibers as well as nonlinear photonic lattices, which are the next generation of photonic crystals. Our aim is to establish optochemical organisation as a robust, general tool to generate a library of 2-D, 3-D lattices with unique optical functionalities. 
3-D printing complex structures under nonlinear conditions_Clone (1)The project will develop an inexpensive, room temperature technique for fabrication of complex 3-D microstructues and components with dimensions ranging from 500 microns to several centimeters. This method will be based on the nonlinear propagation of visible light through a wide range of photoresponsive resins, which gives several key advantages over existing photolithographic methods: (i) the generation of structures with depths that exceed several millimeters; (ii) ability to simultaneously employ multiple light beams, each introducing an additional degree of freedom in the design of the photofabricated structure and (iii) rapid, single-step illumination process.
Resettlemnt of Internally Displaced People in Ukraine As of June, 2016, the Ukrainian Ministry of Social Policy estimated that there were nearly 1.8 million internally displaced persons in Ukraine.  The Russian annexation of Crimea 2014, and the ongoing conflict with Russian backed separatists in Donetsk and Luhansk puts Ukraine at eighth on the list of countries with the largest number of internally displaced people. While researchers in Canada have paid considerable attention to the challenges of refugee resettlement when refugees are displaced and are forced to leave their country of origin, there is comparatively less research on the challenges of resettlement for those who are displaced form their homes but nevertheless remain in their country of origin.  This project seeks to understand the specific challenges that various categories (women, men, seniors and youth) of internally displaced people in Ukraine face in their resettlement in new communities in Ukraine, and also the various institutional responses in Ukraine to the internal refugee problem.  There are four specific objectives of this project.  Objective 1:  to investigate the various employment, accommodation, educational and social assistance challenges faced by internally displaced women, men, seniors and youth in Ukraine.Objective 2:  to document and assess the effectiveness of various internally displaced women, men, seniors and youth assistance measures undertaken by Ukrainian government organizations and non-governmental organizations operating in Ukraine.  Objective 3: to identify promising practices developed by branches of the Ukrainian government and non-governmental organizations in relation to improving opportunities for internally displaced women, men, seniors and youth. Objective 4: to help build employment-related research and analysis capacity in Ukraine by partnering with students and researchers from Ukraine.  
New Nitrogen-Selenium/Tellurium Ligands for Transition-Metal Ions (1)Besides being a unique case of functional supermolecules assembled by supramolecular interactions, the system above provides the first opportunity to study transition metal ions in a very soft coordination sphere composed only of tellurium donnors. Most commonly, tellurium would not form bonds to metal ions to stabilize a coordination complex. In that case, the complexes are stabilized by the macrocyclic effect.  An alternative approach to stabilized complexes of weak donnor atoms is to combine in a single ligand more effective, harder, donor atoms such as nitrogen. Ligands that combine hard and suft donors are of interest because of their abilities to stabilize ions in uncommon oxidation states and induce unusual reactivity. The successful applicant will travel to McMaster University for 12 weeks to prepare new ligands for transition metal ions that combine nitrogen donors with tellurium or selenium donors. Experimental work will include synthesis under an inert atmosphere and characterization by spectroscopic (NMR, IR, Raman) and structural (X-ray diffraction) techniques; DFT computational modelling will support these investigations. 
Supramolecular Chemistry with Sigma-Hole Interactions of Group-16 Elements ("Chalcogen Bonds") (1)The successful applicant will travel to McMaster University for 12 weeks to develop new supramolecular structures spontaneously assembled by organo-tellurium compounds. Experimental work will include synthesis under an inert atmosphere and characterization by spectroscopic (NMR, IR, Raman) and structural (X-ray diffraction) techniques; DFT computational modelling will support these investigations. Fundamental knowledge derived from this work is central to many areas of materials chemistry, from open molecular frameworks capable of gas sequestration to molecular recognition and materials for photonic applications.The targeted compounds are heterocycles that simultaneously contain electrophilic selenium or tellurium atoms and nucleophilic atoms bearing lone pairs of electrons. Such species are therefore ambiphilic (both a Lewis acid and a base) and thus have a strong tendency to associate with each other.   We have shown (http://www.nature.com/ncomms/2016/160419/ncomms11299/full/ncomms11299.html) that some of those heterocycles spontaneously assemble macrocyclic aggregates which are capable of binding metal ions, make adducts with fullerenes and display an incipient host behaviour towards small molecules. The proposed project will expand or understanding of these systems. In particular, molecules that contain two or more of such heterocycles will be prepared and used in the synthesis of “porous materials” (also known as “inorganic or organic frameworks”).The proposed project will expand or understanding of these systems. In particular, molecules that contain two or more of such heterocycles will be prepared and used in the synthesis of “porous materials” (also known as “inorganic or organic frameworks”)
New Anode Materials for Lithium-Ion Batteries (1) The current material of choice for the anode is graphite, because of its reduction potential and its ability to progressively intercalate lithium atoms until a LiC6 composition is reached. Based on the mass of carbon, the theoretical specific capacity of graphite is 372 mAh/g. Greater capacities (>1000 mAh/g) have been measured in hard carbons but these are not practical materials because of their higher operation voltage and larger irreversible capacity than graphite. Recent work has explored alternatives such as silicon nanowires and a mixed Ti-Nb spinel, but a significant proportion of research is still focused on graphitic materials, including carbon nanotubes, graphene oxides and nanoribbons. Despite promising results, it is difficult to formulate a systematic approach to optimize the performance of such substances. Project. We pursue the development of molecules and well-defined materials that efficiently store and release large amounts of negative charge at potentials appropriate for operation in a rechargeable battery. Translation of this concept into functional materials will require addressing processability and compatibility with electrolytes; but before those issues are considered, it is necessary to identify the features of molecular structure that confer the best stability and reversibility to a molecular polyanion. Our investigations consist of synthetic, structural, spectroscopic, computational (DFT) and electrochemical studies.  Should you choose to join this research effort, you will begin working on the synthesis and characterization of polymers and glasses based on molecular conjugated polyanions. 
Novel Delta Robot for Automated Industrial Packaging This project is mainly about the design of a novel delta robot for the implementation of complicated packaging applications. Since most existing delta robots were used for picking and placing, this research has the great potential to: a) improve the structure of delta robot, b) extend the application of delta robot.  This project is a practical research about designing and developing a novel delta robot including mechatronic design, algorithm and software design, and experimental implementation. This robot will be designed with an upgraded model of the traditional industrial delta robot and with the large workspace to conduct the applications of automated industrial packaging based on the cooperation and learning of multiple robots of same kind. The mechanical body is reconfigurable and it can be disassembled and the components such as joints and links can be replaced by fast 3D printed parts with sufficient convenience. The entire system is light enough to become portable. The step motors will be mounted on the top of the frame and the novel designed motor drive is compatible with a popular open-source controller board. Different grippers will be designed to fit for various packaging scenarios. This industrial-partner-involved research provides an effective way about designing and building a light-weight but high-performance robot which can fulfill complicated packaging applications.  
Vision based Advanced Robotic Assembly with Totally Open Source ConceptThe purposes of this project are: a) to boost the development of robotic system with the idea of totally open source; b) to improve the quality of robotics education and training; c) to enhance the performance of robotic assembly.Robotic manipulator has been studied for a couple of decides, especially in the areas of theoretical study including forward kinematics, inverse kinematics, singularity, workspace, various fancy control methods and simulations. In a word, a lot of research activities focused on the robotic mechanism and mathematics study. Because teaching and research co-exist in most universities, current trend makes the university robot education too theoretical. Another issue is that the self-carried software of industrial robots is not designed for open-source purpose, which largely limits the potentials for its functionality expansion. In this situation, experimental study is much more important to boost both the short-term and long-term developments of the real robot technology. There is no obvious drawback of the experimental robot education, namely a lot of purchased robots are not built based on open source. Many industrial robots have self-carried closed-source software which is developed for end-users rather than developers. While for university robotics education the students are better to be treated as the developers while not end-users. Thus, the applicant here proposes a concept of Totally Open-Source Robotics (TOSR) to explore the experimental study. The proposed idea is applicable for the generic robotic manipulators. Besides, for the idea about Open-Source Robotics, it means the robotic system architecture is open, including open algorithm, open mechanical structure with modularity, open hardware, open HMI, and so on. Open source robot is an effective way to boost the robot technology.
Application of Collaborative Robots in Learning Factory Learning Factory (LF) is an open-ended and many tasks in LF should be executed based on the collaboration of more than one robot or a robot with more than one arms. The purpose of this project is about how to make the collaboration tasks possible based on the approach of ‘learning’. In many applications, the efficiency of a learning factory largely depends on the performance of robots if they can collaborate. One major challenge of suck kind of robots is about ‘learning’ itself. A machine/robot is not appropriate to be described as ‘intelligent’ if it has no ability to collaborate with other machine. Just like human beings, the ability if collaboration is not naturally born with. Actually, it is a complicated procedure to gain the skill of collaboration by long-term training. Based on this hypothesis, the applicant assumes that learning how to collaborate with each other is an effective and novel approach to achieve this functionality among intelligent machines/robots. To achieve this method, taking two robotic arms lift an object with large size and irregular shape as an example, one common approach is to apply the trial and error method until they learn how to finish this task by collaboration with different poses and touching points. Another approach is to develop deep reinforcement learning algorithm based on a ‘central brain’ in cloud. Once the collaborative skill is learnt, the related pattern and mode will be uploaded to cloud and be shared with other machines/robots to avoid unnecessarily repetitive learning.   
Switchable Drug Delivery Vehicles with Tunable Drug Dosings Getting the right amount of drug to the right place over the right period of time is essential to making drug therapies truly effective for patients.  When drug needs to be targeted at a local site, the ideal solution would be to implant a depot of drug at that site once (avoiding repeated injections/implants to optimize patient comfort) and then subsequently activate that depot when drug is needed to access the required dose.  Our lab is designing such depots by combining superparamagnetic iron oxide nanoparticles (SPIONs) with thermally-responsive polymers.  SPIONs can locally generate heat when they are placed inside an oscillating magnetic field, a highly penetrative and completely non-invasive on-off trigger preserving patient comfort.  Coupling SPIONs with hydrogels based on polymers that undergo a thermal phase transition or solid polymers with a glass transition temperature just above normal physiological temperature enable the heat generated by the SPIONs to increase the diffusion coefficient of drug through the polymer and thus promote enhanced release.  However, to translate these devices to the clinic, we need to address two issues: (1) avoiding the potential for generating too much heat (inducing local tissue damage) and (2) getting higher doses of drug out without having to subject the patient to long and inconvenient magnet treatments.  The proposed project will involve incorporating phase change materials, conventionally used in energy storage applications, into our SPION-thermoresponsive polymer delivery vehicles.  In this model, the melting point of the phase change material can be tuned to eliminate the potential for magnetic over-heating, while the capacity to store input energy can result in a short magnetic treatment effectively keeping the device in the “on” state for a longer period of time.  Synthesis and physicochemical characterization, and in vitro optimization of these vehicles will be conducted, followed by in vivo proof-of-concept in mice.
Using Big Data to Predict Consumer Tastes In a big data era where patterns in user consumption of media change over time, news media companies are seeking tools to analyze and visualize the vast amount of data they have collected online to monetize digital consumption.  They must better understand their users’ behaviors, build their subscriber base, maintain their online readers, determine advertising placements, in order to deepen and diversify their revenue streams. This project builds upon our past and existing collaborations with communications industry partners using data and visual analytics to enhance their online service to their readers, to sustain and increase subscribers, to increase site visits and retention, and to transform editorial decision-making so that data is used effectively to sustain, build, and support their audience. This research project will analyze and synthesize data collected by a news entity about their subscribers and their web-browsing habits to create interactive visualization tools that allows marketers to better understand the psychological profiles and consumer patterns of specific audiences.  Tools such as taste graphics will connect the web-traffic data to demographic data from, allowing analysts to obtain a rounded view of their audience, and also to data about ad exposure so that analysts can track the impact of their campaigns. While the data is complex and large, the software will aggregate it into meaningful ways that can be communicated visually. While we are working with a specific industry partner, the research translates to all manner of customer/audience or demographic segmentation. The project makes use of SOSCIP’s cloud-analytics platform in order to effectively manage and analyze the vast quantity of data available and needed to undertake this analysis. 
Visualization of Complex Medical Data using Next Generation Digital Holographics Our project intends to build a pipeline and prototypes that demonstrate that DICOM medical data, starting with MRI will reveal more information when viewed in 3 dimensions rather than 2, which is how the data is currently studied. We have significant support from the medical research community at UHN (The University Hospital Network) and others in the practicing medical community. Some links to previous projects:https://www2.ocadu.ca/research/artresearch/home https://www2.ocadu.ca/research/artresearch/project/the-haptic-holography-project
VVV: Volumetric Video (in) Videogames Current interest in augmented (AR) and virtual (VR) reality has given hybrid capture approaches like volumetric video a boost by driving demand and interest in the recorded 3D content that best showcases immersive experiences. VVV: Volumetric Video (in) Videogames aims to accelerate experimental development using these technologies, by drawing upon essential lessons from past design foregrounding captured media. Central to our investigation is the question: Can design patterns from full-motion videogames (FMV) enrich the design of games using volumetric video? In other words, can an examination of prominent design solutions evident in FMV videogames (based on a formal design pattern analysis) provide a framework for better design approaches to videogames incorporating volumetric video? Is such a framework useable in the design of an experimental volumetric video videogame? As we engage our primary research question, we expect to address a number of secondary issues: • What new directions for videogames may emerge from the use of 3D capture technologies? • How might design patterns from under-examined genres serve as a source of knowledge and insight? • What aspects of captured media present recurring challenges, on both technical and conceptual levels, for game design? • How might game design present new models for interaction with recorded images?A better understanding of how and why this technology might captivate game designers, players, and the general public is important to better envision, and influence, the future of both game design, and media creation as a whole. This initiative will scaffold future projects using volumetric video in games and support informed discourse into the expressive potential of hybrid capture technologies.
Creative practice in the social sphere Art and Design are becoming increasingly important in addressing pressing social and ethical concerns in a global environment. Most cities and larger political jurisdictions now actively consult with creative practitioners when modelling plans for the future, whether around architecture, transportation, social housing, or other questions of living in urban environments. This post would actively engage in the ways art and design 'think' through such pressing issues. The successful candidates would join a team of artists, writers, designers, and social activists to create a hub of activity around using creative practices to work within larger scenes of urban and institutional development. 
GestureLab: Collaborative Art, Installation and Media Research Projects (1)The research project includes development of media art and installations in a studio-based environment. Research may also include collaboration that combines new media installation with choreography of movement/dance in a hybrid environment including live and virtual elements. We will be working with volumetric video, depth cameras, 3D environments and printing.  The hybrid media we work on combines live graphics of users with 3D models and computational algorithms. The research activities include working in the studio with artists, designers, dancers, graduate students and computer programmers. In our research we will apply data obtained from depth cameras such as the Kinect 2 including point cloud surface impressions, skeletal tracking and long-distance device control. The output will include games, prints, media art, 3D models and video. The work may include long-distance collaborations with artists and researchers in New York, Peru, Argentina, China, and the Lac La Croix First Nation in Ontario. The research project also includes documentation and study of gesture in the art studio, and video and web-based documentation. Students can expect a highly-creative, small studio experience, with opportunities to learn and experiment in all aspects of the projects.
Women Artists, Designers & Technologists Through an examination of the history of women’s education, a positive chronology of their historical achievements is made possible. Theoretical grounding is established through the thinking of second- and third-wave feminists Balsamo, Battersby, Braidotti, Butler, Grosz, Irigaray, and Young, which address issues of female bodies, maternity, relationships, and the place of women in technoculture. The role of the camera as a favoured technological tool for women artists is examined through the work of photographic pioneers Julia Margaret Cameron, Claude Cahun and Marcel Moore, and Francesca Woodman, and parallels are drawn through my own videographic artworks. Arendt, Blixen, Cavarero, and Kristeva provide theoretical framing for narrative in contemporary art and design projects using mobile technologies to locate and disseminate compelling personal and community stories. Insights are offered into the lives of creative women research participants who reinvigorate ways of thinking, making, and Being in technoculture. Concepts, ideas, recommendations, and strategies are offered to inspire wider consideration. Original research expands from the narratives and professional practices of intellectuals, artists, and designers to build a better understanding of women’s individual efforts, and collective work, on the frontlines of eroticism, creativity, making, and technological change.
Big Data Visualisation News World Project The Big Data Visualisation News World Project is a visualization and sonification of portions of 24 years of CBC News (from 1989), enabling rich, context-aware spoken phrase and keyword browsing, search, segment review, information seeking, and display.This research project utilises the GestureTek software system and Microsoft Kinect to sense the user’s gestures, enabling interaction with multi-screen video display. Video data communicates with the gesture-based library through an open-source C++ toolkit, which allows flexibility of video control, animation, and speed optimization. The Kinect searches for the user’s hand; upon detecting the gesture the system calls an action that corresponds to that gesture. The called action selects a video, plays that video, which initiates keywords to populate the screen, or hides them during video playback, enabling focused viewing. Keyword/phrase selection takes the viewer directly to the selected video clip, a novel interaction in video browsing, search and display. The Holodeck interface, gestural interaction, and natural language processing technologies enable rich, context-aware browsing and search of this enormous CBC Newsworld 'big data' video corpus.
Elders and Memory Project The literature on Alzheimer’s disease and dementia commonly focuses on a medical model that measures health decline, versus supporting and emphasizing the skills that elders with Alzheimer’s disease and dementia have, and the tasks and procedures they are able to maintain and enjoy, despite a decline in cognition and memory. Procedural memory is elicited by interacting with physical objects to perform discrete tasks, and is maintained throughout the progression of memory loss. In the Elders and Memory project, elders collaborating with their family members, friends and/or caregivers (carers), will use a mobile application we have designed for a touchscreen tablet, to create and share physical and digital postcards, which may include digital and analogue images, digital and handwritten text, sound, and video. The application will support collaborative multi-user projects, which give participants the ability to create, send, print, sort, and organise their postcards into a virtual and/or physical album.To consider the needs of an older adult population in the design of the application, we utilized iterative design and sensitive inclusive design methodologies to foster positive wellbeing and enhance cognition, through the user interactions. In participant observations, we will apply the Montessori paradigm, which encourages active engagement, while applying positive feedback at each stage to maintain participant interest [2]. Our objectives are to learn how elders with memory loss engage with the experience of recalling and organising memories with the digital/physical postcard application we designed, to create a coherent narrative. We are investigating elders’ and carers’ preferences in the interactions with the final outputs of the digital and/or tangible artifacts, and we are interested to see if, and how elders may recall, share and re-experience these narratives with their carers, family, and friends.
Conversion of a novel sugarcorn feedstock to organic acids for the bioeconomy (1)A new type of corn, namely sugarcorn, is being developed by Agriculture and Agri-Food Canada to have high yields of sucrose containing stalk juice. For bioeconomy uses, this versatile feedstock offers potential advantages over conventional corn starch including ease of handling via pumping and reduced input needs for preparation of feedstock for fermentation. Moreover, preliminary field data indicates that greater amounts of ethanol can be produced from a hectare of sugarcorn than from a hectare of grain corn. Although successfully used in other parts of the world, there is currently no industrial use of corn stalk juice in Ontario, and implementing this innovation requires demonstration of crop and sugar yields, conversion processes and ultimately the value of product and co-products. We have funding for crop field studies, conversion of juice to ethanol and use of residue in animal feed or biogas applications. Another new opportunity for the Ontario bioeconomy, namely production of organic acids through biological rather than petrochemical means, is the focus of the current project. Organic acids represent a higher value end product than ethanol, and this project proposes to determine the feasibility of producing succinic acid from sugarcorn juice via fermentation.
Carbon dioxide explosion as a pre-treatment for biomass destined for bioenergy production (1)Anaerobic Digestion (AD) is an effective waste management technique which can generate renewable energy in the form of biogas. Dry AD (DAD), in which the solids content of substrates exceeds 15% of the total mass (compared to <10% solids in conventional AD), is becoming an increased target of research. Advantages of DAD over conventional AD include: ability to operate at higher organic loading rates, smaller reactor volumes, reduced waste water generation, reduced heating requirements, higher methane (CH4) yield and relatively stable digestate. Lignocellulosic biomass is an ideal feedstock for biogas production; however, one of the major barriers to efficient utilization is the inaccessibility of cellulose by hydrolyzing microorganisms, which limits CH4 production. Effective pretreatment, where the structure of lignocellulose is disrupted to make cellulose and hemicellulose available for conversion, is essential for valorizing biomass for biogas. Carbon dioxide (CO2) explosion, where biomass is exposed to pressurized CO2 following rapid de-pressurization, is a green technique for lignocellulosic biomass pretreatment that has shown encouraging results for improving ethanol yield. However, its application for improvement of biogas production still needs to be investigated. The proposed study will aim to improve CH4 yield from lignocellulosic biomass employing CO2 explosion followed by DAD.
Remediation of greenhouse nutrient feedwater and production of biomass using duckweedThe multibillion dollar greenhouse sector is a strong and growing component of Ontario’s agri-food sector.However, the release of nutrient laden greenhouse nutrient feedwater (GNF) to the environment has beenlinked to eutrophication and algal bloom formation in Lake Erie. In order to ensure sustainable economicgrowth in the greenhouse industry while protecting water quality in the Great Lakes, finding a simple, efficientand cost effective solution for reclamation of excess nutrients from GNF is necessary. Duckweed is a smallaquatic plant that has many attractive features which make it an ideal choice for GNF remediation: the fastestgrowth rate of any flowering plant, ease of harvest, excellent nutrient uptake capability, and production ofvaluable biomass rich in either starch or protein which can be used for biofuel production or valuable animalfeed, respectively. No study has been reported on GNF treatment using duckweed. The current study isdesigned to determine the ability of duckweed to recover nutrients from GNF and quantify the resultingduckweed biomass quantity and quality for downstream utilization. Simultaneous remediation of GNF andproduction of valuable biomass will improve the sustainability of the Ontario greenhouse industry and fosternew growth in the sector.
Mindfulness Module Development, Implementation, Evaluation Mindfulness practice and research are growing within various contexts and disciplines including medicine, psychology, neuroscience, and education, demonstrating potential health benefits such as stress reduction, enhanced attention, and error reduction.Mindfulness 1 om 1 is an open-access, web-based learning module geared towards anyone and everyone who is interested in learning the basics of mindfulness practice.  The module is populated with research-based content and the module itself is grounded in web-based learning theories specific to cognition, instruction, and multi-media.  As users interact with the learning tool, we gather data regarding their interactions.  Users also complete feedback regarding their learning and the usefulness of the learning tool.  The data will provide us with insight regarding how a web-based learning tool might enhance mindfulness practice in users.  
Coding for Massive MIMO (1) This project will investigate the performance of coding with massive MIMO using computer simulations. Different coding schemes, such as space-time block codes and space-time trellis codes, will be considered. New codes that are more appropriate for the large number of antennas will also be developed. 
Channel Coding with Compressed Sensing (1) In compressive sensing, a measurement matrix is used to sense/sample the data. It has been shown that parity-check matrices of error-control codes can be used as measurement matrices. The objective of this project is to determine "good" matrices for compressive sensing and to determine the performance of these systems in the presence of noise and other impairments.
The RET kinase in normal development and cancer (1) Our lab focuses on mechanisms controlling the normal functions of the RET receptor and how changes in these can contribute to cancer. RET is a cell surface molecule with roles in cancer cell growth and spread in several clinically challenging human tumours. While we know that RET is abnormally active in these cancers, we don’t fully understand how it escapes normal regulatory controls to contribute to these devastating diseases dissemination. The goals of this project are to characterize these regulatory processes and explore RET’s roles in cancer.  First, we will determine the localization of RET in the cell under various conditions, identifying its interactions with regulatory molecules, and investigating their effects on RET functions and signals.  Characterizing these processes provides insight into how RET escapes normal controls and contributes to cancer. The applicant will investigate the processes and protein interactions that control RET expression on the cell surface and how these can promote the cell’s invasion into its surroundings. These studies involve molecular analyses of protein expression and interactions in vitro (western blotting), and in vivo (confocal or immunofluorescence microscopy). We will explore effects of perturbing expression of RET and other invasion-associated signaling molecules (over expression or knockdown/knockout) on RET-mediated invasion in cell-based functional assays.  We will investigate processes that target RET to the cell invasive front to promote cell protrusion and explore RET’s roles in regulating the cell’s production of molecules that degrade its surroundings and allow tumours to spread and metastasize to distant sites. Once we have established the mechanisms regulating RET-mediated cancer cell invasion, we can explore therapeutic opportunities to block these processes by identifying novel molecular targets for controlling RET –mediated cell motility and invasion as approaches to limiting RET’s cancer-causing activities.
Computational biology - aberrant methylation in cancer The project will allow a computer-minded student to work in the ever-expanding field of molecular biology, in particular looking at so-called methylation patterns in cancer patients. Using both in-house and samples from online databases, the student(s) will study how one can best predict cancer pathologies using genome-wide methylation data. This is a small "big data" project that requires creative approaches to filter out the important modifications that a healthy human incurs when suffering from cancer. The student(s) will be part of a large prostate/bladder cancer group that has many students and postdocs.
A robust scenario approach to unit commitment problems (1) Electrical power grid transmits electrical power generated in different power generating units (such as thermal power plants, wind mills) to different demand locations (such as manufacturing plants, residential areas). As the demand for electrical power is varying during different time periods, the generating units do not need to all generate power at their full loads. If generated power cannot be all consumed, the unused part will be wasted. So one of the important problems in power grid management is to determine the operation plan/schedule of the generating units at the beginning of each time period, i.e., which generating units need to be switched on and at what load level they need to generate power in the time period. This problem is called unit commitment problem, and it has attracted growing interests in electrical engineering, operations research, and recently chemical engineering (as many power generating units work through chemical processes). One of the challenges in unit commitment problem is the presence of uncertainty. The demands for power in the coming time period are always uncertain. The unit operating costs and electricity prices are often also subject to significant uncertainty. In order to maximize the profit (or minimize the cost) while satisfying demands in the coming time period, different realizations of uncertainty need to be considered explicitly. A standard way to address the uncertainties in optimization is to use a scenario-based two-stage stochastic formulation, but this approach often suffers “curse of dimensionality”, which means that the problem size grows exponentially with the number of uncertainty realizations included. This project targets the improvement and the application of a recently developed robust scenario approach, for solving two-stage stochastic programming problems that arise from unit commitment under uncertainty. If time permits, a decomposition-based optimization method will also be studied for efficient solution of the problem.
Modeling and optimization of a large-scale process network In modern industries, manufacturing processes are modeled as mathematical equations on computers, which can be used to facilitate decision making for design, operation, and control of the process systems. By solving a set of well-posed mathematical equations, one can predict how a process behaves under certain design specifications and operating conditions, and process simulation packages have been widely employed in industry for this purpose. However, simulation packages do tell what are the best decisions, e.g., what is the best size of a process unit in order for maximum product concentration. The decision-making problem needs to be cast as a mathematical programming/optimization problem, which includes an objective function to optimize and a set of equality and inequality constraints that come from the process model and various design and operation limits. Due to the large scale of the process system, a process optimization problem is usually a large-scale mathematical optimization problem that is very challenging to solve, and classical optimization methods often generate sub-optimal solutions or even fail to generate a solution. One way to overcome the challenge is to exploit the decomposable structure of the problem, as a chemical process usually consists of several loosely connected units. Recently, Dr. Li’s research group has developed a novel optimization method based on a decomposition principle, which is very efficient for large-scale problems with decomposable structures. With this novel method, efficient process optimization is not impossible. The goal of this project is to develop a test case for the decomposition based optimization method. The student is expected to develop a prototype process optimization problem from the literature, and program the problem using a modeling language. The student is then to help a graduate student to apply the optimization method to the prototype problem, and compare the method with a number of commercial optimization solvers. 
How Recovery is Defined for Hip Frcature Patients: A scoping review of available literatureWith increasing life expectancy, hip fractures (the fractures of the upper part of the femur bone) are projected to be a worldwide health problem in the near future. The estimated number of hip fractures worldwide is expected to reach 6.3 million in 2050. Osteoporosis is characterized by low bone mass and deterioration of bone tissue, which cause bone fragility and is considered (besides falls) to be the leading cause of hip fractures. It can happen at any age but it is more common in older adults. Having a standardized definition of recovery to be used across disciplines and regions is important to improve research and clinical practice in the filed of hip fracture research. Objective: The objective of this project is to summarize the current approaches used in research to measure and define recovery after hip fractures.Methods: A scoping review directed by the guidelines of Arksey and O'Malley (the York framework) will be carried out to systematically search the peer-reviewed literature and review the current state of the field of recovery of patients with hip fractures. With the help of the supervisor, the project tasks will include searching the literature, evaluating included articles, and summarizing the results.The results from this scoping review will be disseminated to researchers, clinicians, and policy-makers through several knowledge translation strategies including publications in peer-reviewed journals, conference presentations, potential web seminars and meetings that include diverse audiences.
A sensory framework for balanced posture and gait study_Clone (1)When was the last time you were told to stand or sit up straight? This time you can be the judge of balanced and “correct” postures. The project involves integrating various modes of sensory inputs (e.g. visible markers, camera frames, force measurement) to determine if the subject maintains a balanced posture, standing up or sitting down. Based on the individual’s height, weight and build, suggestions will be made for potential improvement, i.e. if the subject is open to it.The project has many potential applications in the areas of health and sport medicine. Please remember to sit up right while working on the project.
Digtial Signal Processing Platform for Optical Sensors_Clone (1)With digital signal processing hardware becoming increasingly accessible, algorithms previously only deployed for communication applications can be implemented for low-cost sensing domains to both increase the device functionalities and adapt dynamically to various environment fluctuations. The goal of the project is to develop a generic computing platform with various DSP capabilities that can be integrated with a range of optical sensors.
EEG markers of statistical learning of music This research project aims to expand our understanding of how we learn about music, and will combine EEG and behavioural paradigms to extend our understanding of statistical learning. Successful navigation of our environments depends on knowledge of their statistical regularities: knowledge of objects’ co-occurrences guides visual attention (Chun, 2000); distributions in linguistic input shape our perception of language (Maye, Werker, & Gerken, 2002). Music provides a well-defined context for the study of our ability to learn statistical regularities.. Participants can abstract tone distributions from individual melodies from the course of exposure to multiple melodies (Cui, Diercks, Troje, & Cuddy, 2016). We aim to further characterize this learning process with recordings of event-related potentials (ERPs). To do so, we will record ERPs during presentation of individual melodies before and after exposure to an unfamiliar music system. This unfamiliar music system will be defined by the distribution of its constituent tones. We will measure statistical learning behaviourally by asking participants to complete perceptual judgments. Additionally we will measure statistical learning using EEG: We hypothesize that tones that occur infrequently in the system will initially elicit a mismatch negativity, indicating violations of short-term expectations. After exposure, these tones may elicit an early right anterior negativity instead, indicating violations of expectations based on long-term knowledge. These results would show that we not only form knowledge of our immediate environments’ statistical regularities, but we generalize this information in the long-term allowing for its deployment in everyday life. We offer an exciting lab environment in which an interest in both music and science leads both to training in current technologies used to approach questions and to appreciation of the questions'  theoretical context.  We have hosted several RISE/DAAD students in the past; all projects have led to successful knowledge dissemination reports -publications and conference presentations. 



Collocation and pseudo-spectral methods for solving the Schroedinger equationThe goal is the development of new mathematical/computational methods for understanding the motion of atoms in molecules and during reactions.  To understand, at a detailed level, the motion of atoms, one must apply the laws of quantum mechanics and solve the Schrödinger equation by representing wavefunctions  in terms of basis functions and using methods of linear algebra to compute observables.   The plan is to incorporate what is learned during the summer into the solution of multi-dimensional problems by using sparse-grid methods.   However, in the summer we will start with 1d problems.  To solve the Schroedinger equation one solves a matrix eigenvalue problem.   One way to set up the matrix eigenvalue problem is to use collocation.   In general, this gives a generalized eigenvalue problem which is hard to solve if the matrices are large.  The number of collocation points is almost always equal to the number of basis functions.   Another way to set up the matrix eigenvalue problem is to use a Galerkin approach, but to compute elements of the kinetic, potential, and overlap (Gram) matrix with quadrature.  This allows one to use more points than basis functions.  In many cases it is possible to use exact kinetic and overlap matrices.   Is using exact matrices a good idea?  Does using the same quadrature for all three matrices have important advantages?   Related questions were studied for linear equations by Cohen et al.   Yet another way to set up the   matrix eigenvalue problem is to use a pseudo-spectral approach, this is not the same as collocation if there are more points than basis functions.   How important is the advantage of being able to take more points than basis functions?    When the overlap matrix is not exact then the pseudo spectral approach is not equivalent to the Galerkin+ quadrature approach. 
Investigating the role that cell-material and cell-cell interactions have on intraocular lensesA common treatment for cataracts is the replacement of patients` lenses with prostheses known as intraocular lenses (IOL).  This is a relatively successful surgical intervention.  However, 20-40% of patients receiving IOLs develop decreased visual acuity within 2-5 years due to posterior capsule opacification (PCO) (the formation of secondary cataracts).  The outcome is worse for pediatric patients and those with uveitis. Despite many efforts to prevent PCO through surgical techniques and IOL design, it remains a prevalent problem reducing patient quality of life increasing health care costs.  The biomedical community does not fully understand the process of PCO and how local cells and ocular materials influence its progression. We hypothesize that neutrophil cells, which infiltrate the implant sites and interact with IOL material surface, will release factors that affect the behaviour of downstream cells, leading to PCO.  The objectives of this research project is to use an in vitro model of PCO to further determine the role material chemistry has on PCO.  The in vitro model tests how neutrophil interactions with polymer disks effects downstream cells, which then promote or inhibit the formation of secondary cataracts.  Lens epithelial cells (LEC) migrate and proliferate during PCO.  The in vitro models (currently under development) embeds LEC into collagen and then exposes the LEC to materials with neutrophils cells or materials pre-treated with products that neutrophils generate (and other similar strategies).  LEC behaviour (migration, proliferation) is a measureable outcome to determine the role of material, cells, and their interaction, on PCO.  
Smart Phones for Real Virtual Reality With the advent of faster processing power, lower cost of electronics, and recent push for commercial head-mounted displays (Oculus, MS HoloLens, Google Magic Leap), virtual reality (VR) is becoming a reality and truly a formidable technological and market-driven force in revolutionizing the way we interact with machines and each other. In deed the VR industry is poised to explode from $5B in 2016 to over $150B by 2020. Haptics refers to the human sense of touch. In the technical world, haptics is a combined hardware and software technology that enables physical interaction between users and computer-generated objects in VR through active hand-held mechanisms.  With the advent of affordable small footprint electronics and sensory systems, and haptic interaction through vibrotactile channels has received significant attention and growth in the past few years. The state-of-the-art research is currently focused on the development of vibrotactile sensory systems for skin stretch detection, and the use of such data for providing alerts, directional cues, biofeedback, and illusions through vibrotactile actuators. Commercially available smart devices, if programmed suitably, can be considered as a potential no-cost vibrotactile sensory and actuator systems. In this project, we plan to develop innovative ways of gathering and providing meaningful vibrotactile information from and to users for enhanced sense of realism in VR applications.
Computer Controlled Analog Servomotors Servomotors are actuation packages with feedback control systems for precision positioning. Digital servomotors, which are commercially available in various sizes, are used in a variety of industrial applications, including robotics, solar tracking systems, antenna positioning systems, CNC machines, and printers. These servomotors consist of motors that are digitally controlled by local microcontrollers.  It has been recently shown that for human-machine interfaces analog actuation systems, such as analog servomotors,  substantially boost interaction stability and performance. Analog servomotors consist of motors that are controlled by analog electronics. Unfortunately the commercially available analog servomotors are too small with very limited output power. In this project we plan to develop a sizable analog servomotor using a sufficiently powerful precision DC motor. The analog controller will be built with variable gain analog amplifiers whose gains can be controlled by a computer. The supporting analog hardware should take small footprint.
Investigation of electrokinetic phenomena for microfluidics Microfluidic devices have become an essential part of our daily life and are engaged in a multitude of technologies such as inkjet printers and pregnancy tests. Another microfluidic important technology is the so-called Lab-on-a-Chip (LOC). An ideal Lab-on-a-Chip is a device that integrates a multitude of chemical/biological laboratory functions on a single chip of only few square centimetres in size. A typical application could be the determination of blood’s insulin content of a diabetic person. The LOC concept features several advantages such as reduced fabrication and maintenance costs, improved performance, and also less waste. Many LOCs employ electrokinetic phenomena to realize unit operations, such as mixing, pumping, analyzing of ions, or the manipulation of particles or cells, necessary for successful operation.Electrokinetic phenomena are related to the presence of a so-called electrical double layer (EDL). Most materials feature electrical surface charges when in contact with a liquid. For example, the surface of a microchannel wall in contact with an electrolyte is usually electrically charged. This surface charge has a substantial influence onto the distribution of the nearby ions in the liquid. In a certain distance to the wall, the liquid remains electrically neutral. However, very close to the wall (i.e. in the EDL) the liquid is charged. This EDL phenomenon can be used to generate electroosmosis which is a favourable tool to induce flows in microstructures without applying a pressure gradient or to design micro pumps or micro mixers without involvement of any mechanical parts. The present project is concerned with the measurement of the surface characteristics of microfluidic substrates in contact with typical microfluidic liquids. The ultimate goal is to obtain empirical correlations of a substrate’s surface charge depending on the liquid properties. Such correlations can be engaged for numerical simulations of electrokinetics in LOCs and other microfluidic devices.   
Study of EMG under pressure for Active Prosthetics Electromyography (EMG) is a bio-signal representing the neuromuscular activities in a muscle. EMG can be collected from an surface EMG electrode placed over the skin covering the muscle of interest. EMG signals are used for neuromuscular disorder diagnosis, analysis of body physiology, assessment of athletes performance, stroke patients assessment, and control of active prosthetics. To control active prosthetics, the EMG sensors are placed on the amputee's residual muscles. Since the residual arm is hosted inside the prosthetics socket, the EMG sensors are typically under pressure. As a result, the sensor readings vary depending on the amount of pressure applied. In this project, we plan to investigate the effect of pressure on the content of the EMG readings, including amplitude, frequency spectrum,.... The outcome of this study will allow adjustment of the EMG readings depending on the recorded applied pressure. 
Analysis of pathogenic human miRNA (1) miRNAs are small (19-24 nt long) , non-coding RNA molecules that regulate gene expression. In recent years these small molecules have been investigated as potential biomarkers and predictors of recurrence and/or survival in cancer and other diseases. This project is on the analysis of pathogenic human miRNA in approximately 7000 human samples taken from different tissues. The pathogenic human miRNAs are derived by aligning sequences that don't match the human genome against pathogen genomes stored in existing public database. We are interested in investigating the presence of pathogenic miRNA (bacteria or viruses) in different tissue types and possible prevalence in certain diseases or conditions. The candidate will be also trained in accessing these pathogenic genomes and aligning sequences.
Digitizing prostatectomy slides for prostate cancer diagnosis (1)The analysis of prostatectomy samples often involves pathological investigation of the prostate slides, identification of tumour regions and grading. Tumour volume, its grade and number of discontinued foci are some of the parameters that can be derived from these pathological finding. These parameters can serve as valuable predictors for the recurrence and the overall survival. The project is on the development of an interface for digitizing the pathological slides, 3D prostate reconstruction, segmentation of the marked tumours and visualization of the prostate, tumours and their grade. The digitization will allow more accurate estimation of the tumour size and of discontinued foci, which in turn will improve prediction of recurrence and/or survival.
Data mining analysis of genomic data Diffuse Large B-cell Lymphoma (DLBCL) is the most common non-Hodgkin lymphoma. Current treatment with R-CHOP chemotherapy produces a five-year overall survival of 50-60%. The ability to identify cases of DLBCL that do not respond to the chemotherapy would allow clinicians to identify patients who are likely to benefit from novel, perhaps experimental therapies. In this project we will investigate the role of certain short segments of genomic DNA that regulate gene transcription in DLBCL. We will use publically available datasets of DLBCL cases that includes somatic mutations, gene expression, miRNA expression and DNA methylation data. We will apply bioinformatics and gene expression analysis techniques to study currently-known somatic mutations in specific DNA regions in DLBCL cases and the expression levels of the genes and miRNAs that are regulated by these enhancers.  The hypothesis is that patients who do not respond to current chemotherapy treatment have distinct patterns of mutations that regulate genes involved in B-cell development and/or function.
Targeting the Hippo pathway for lung cancer therapy (1) Lung cancer is the most common cancer worldwide, killing 1.2 million people annually (World Health Organization, 2015). Surprisingly, despite the advancement of surgical, radio- and chemo- therapies over the years, the 5-year survival rate of lung cancer remains <15%. Therefore, there is an urgent need to define the molecular mechanism underlying lung tumorigenesis and find “druggable” target for lung cancer. Recently, our lab provided the first evidence that dysregulation of a signal pathway called the Hippo pathway is detected in over 70% of lung cancer and is one of the major causes for lung cancer development. These studies suggest that the Hippo pathway may a novel target for lung cancer therapy. However, due to lack of biosensor detecting the Hippo pathway, there is currently no drug developed that can directly targeting the Hippo pathway for lung cancer therapy. By using a novel split luciferase technology, we have recently developed a biosensor that can sensitively detect the activity of the Hippo pathway by quantitative luciferase assay. In this research project, by collaborating with a Professor in the Chemistry Department at Queen’s University, we would like to use this biosensor to perform a high throughput (HTP) screen for small molecule drugs (SMDs) using a pool of 2500 SMDs. The biosensor will be transiently introduced into human lung cancer cells by transfection method, followed by drug treatment and luciferase analysis. SMDs significantly suppressing Hippo biosensor activity will be further validated individually by treating lung cancer cells with increasing concentration of SMDs, followed by luciferase analysis. Positive SMDs will be finally subjected to cell viability analysis using lung cancer cell lines after untreated or treated with increasing dosage of SMDs. And the top 5 SMDs will be selected as the candidates targeting the Hippo pathway for lung cancer therapy in the future. 
CRISPR functional genomic screen for genes interacting with the Hippo pathway in tumorigenesisThe Hippo pathway is an emerging signaling pathway that plays an important role in many biological processes such as organ size control, tumorigenesis, metastasis, tissue regeneration, stem cell differentiation and renewal, drug resistance, etc. Therefore, elucidating the roles of the Hippo pathway in regeneration medicine, cancer biology, and cancer therapy has become one of the hottest areas in biomedical research. Although many components of the Hippo pathway have been discovered, how they interact with other genes in cancer is largely unexplored. Recently, we have successfully used a gene editing technology called CRISPR, the most powerful and exciting biotechnology invented in 21th century, to knock out (inactivate) the function of all human genes in the genome in cancer cells. In this research project, the student will use a genome-wide CRISPR functional genomic screen, next generation sequencing (NGS), and bioinformatics approaches to further explore how the Hippo pathway interacts with other genes in the human genome. The research findings from this project will identified many novel genes functionally interacting with the Hippo signaling pathway in cancer and will have great implication for future targeting both the Hippo pathway and other genes for successful treatment of breast and lung cancer in the future.
 Development of a method for the determination of fluorine in pharmaceutical productsIt is estimated that 25% of pharmaceutical products contain fluorine.  Yet, the presence of polyfluorinated carbon compounds in the blood has been linked to breast cancer.  It is thus important to determine fluorine in pharmaceutical products.  A sensitive method is needed to this end.  This project involves the development of a method combining electrothermal vaporization (ETV) to ICPOES for the direct analysis of solid pharmaceutical products.  With ETV, the sample is deposited on a graphite boat, which is then inserted into a graphite furnace.  Through a suitable temperature program, the sample is pyrolized and the analyte vaporized into the ICP.  Different ways will be explore to improve the sensitivity for fluorine, including the use of a mixed-gas plasma, where nitrogen is added to the plasma gas and/or hydrogen is added as a sheathing gas around the carrier gas that introduces the analytes in the plasma.  The simultaneous introduction of water vapour will also be tested to assess its effect on robustness and sensitivity.  The goal is to obtain a method where a certified reference material, or if possible aqueous standards, can be used for calibration.
Web Applications security (1) One of the major threats against web applications is Cross-Site Scripting (XSS) that crosses several web components: web server, security components and finally the client’s web browser. The final target is thus the client running a particular web browser. Testing is helpful as a way to estimate the sensitivity and exposure to XSS in a systematic way. The goal in this project is to develop a method supported by a tool, XSS Test Driver, to test systematically the impact of a large set of XSS vectors on web browsers, including mobiles’ clients. XSS Test Driver will exercise the code within a web browser that can be run by unauthenticated users in the case of XSS attack, i.e. the attack surface of a web browser. It should use XSS attack vectors as unit test cases. The research issue that need to be addressed in this project is the generation of new XSS test vectors by statically analyzing JS norms and JS execution engines. Indeed, the vulnerability of a web browser is strongly related to the way it interprets JS.
Mobile Application Security (1) Among the many aspects of secure development, producing applications that embed their own rights and duties is critical. From that perspective, permission-based software architecture (PBSA) appears as a powerful paradigm to develop secure applications, as reflected by the increasing number of projects based on these principles (300000 android applications are available on Android market). Permission-based software architectures (PBSA) require every downloaded and installed application to be associated with a list of access permissions to the system resources. Android is the most popular PBSA. In the case of Android applications, the list of permissions is called "manifest". Based on this list, the access control mechanisms to a resource are enforced by the OS and the middleware framework.We have identified at least two risks associated to these PBSA. First, the set of permissions granted to a given application could be inappropriate, resulting to an inappropriate attack surface of the application. Second, the possible coalition of applications aggregating their permission lists leading to an escalation of privileges. The consequence is the leakage of data, such as smartphone location, contact list, discussions spied and recorded, and any internal private data.In this research, we combine code static analysis with dynamic analysis to:o Determine the minimum set of permissions which have to be granted for an application to work properlyo Detect potential collusion of applications that may lead to an escalation of privileges for a mobile phone.o The research encompasses all the technical layers of the smart device (application layer, virtual and OS layer, hardware).o The collusion/coalition could be modeled and computed using graph-based algorithms.
Biomechanical image registration In most soft tissue cancer surgeries, fusion of multiple imaging modalities is needed to visualize the target tumor and surrounding anatomy. For breast cancer, ultrasound and magnetic resonance imaging are often used together. Tissue displacements between prone magnetic resonance and supine ultrasound images are very large, causing the current biomechanical fusion methods to fail, mainly because they depend on knowing biomechanical properties (breast, muscles, skin) that vary across patients. Alas, even the best registration accuracy available in the state of the art is still insufficient for guiding a surgery. We propose a new biomechanical image fusion approach that promises to be more accurate, because it works without tissue material properties. We will demonstrate this method for breast image registration. We will consider the breast as an almost-incompressible Langrangian model constrained by surfaces, where sheer moduli resist the gravity loading as the unknown tissue property defining the deformation field. Having reduced the parameter space, deformations can be forward-computed quickly until the prone and supine breast surfaces become similar. Collaborators in this project at the University of Western Australia have developed a GPU-implementation that computes non-linear inverse deformation of 500,000 degrees of freedom within 5 sec, to be adopted for the proposed project. For breast, we will compute the subcutaneous surface constraints (chest wall, muscles) from magnetic resonance imaging and ultrasound imaging and the breast surface will be obtained by optical surface scanning. The incumbent will be asked to develop a simplified method, implement it in C++ and Python on the 3D Slicer (www.slicer.org) open source platform, and demonstrate the implementation in simulation and experimentally in a silicon breast tissue model.
Lab Technician in Genomics & Metagenomics We are seeking individuals to assist with basic laboratory methods for one of two projects:1. Microbiome analysis of blacklegged ticks (Ixodes scapularis) and American dog ticks (Dermacentor variabilis). Both species are known to harbor many different human pathogens in their gut microbiomes (e.g. Lyme disease, Powassan virus, Babesiosis, Rocky Mountain Spotted Fever). You will learn how to apply cutting-edge methods in molecular genetics for NGS to help compare the microbiome communities of male and female ticks representing different age classes from both species. The data you collect will contribute to the larger goals of this project, which include: (i) screening for novel human pathogens associated with ticks, (ii) testing for synergistic (i.e. mutualisms) and antagonistic (i.e. competition) interactions among microbes within tick guts, (iii) identifying ecological factors influencing prevalence and abundance of human pathogens in these tick species.2. Soil microbiomes associated with garlic mustard (Alliaria petiolata). Garlic mustard is a plant that is considered invasive in many forests of North America. One reason it is so problematic is that it secretes biological chemicals from its roots. These chemicals, called glucosinolates, limit the growth of microbes including mycorrhizal fungi that form a symbiosis with many economically important native species (e.g. Acer maple Quercus oak). You will learn how to apply cutting-edge lab methods in molecular genetics for NGS. The data you help to collect will characterize the microbial communities of soils in invaded and uninvaded areas and contribute to a broader understanding of how glucosinolates shape the community of microbes within forest ecosystems. This research could lead to identification of new anti-fungal agents and methods for controlling problematic weeds.
Field Technician in Genomics & Metagenomics We are seeking individuals to assist with basic laboratory methods for one of two projects:1. Microbiome analysis of blacklegged ticks (Ixodes scapularis) and American dog ticks (Dermacentor variabilis). Both species are known to harbor many different human pathogens in their gut microbiomes (e.g. Lyme disease, Powassan virus, Babesiosis, Rocky Mountain Spotted Fever). You will learn common field methods for sampling ticks, and apply these methods to collect samples from the Queen’s University Biological Station (QUBS) within the Frontenac Arch biosphere. The samples you collect will contribute to the larger goals of this project, which include: (i) screening for novel human pathogens associated with ticks, (ii) testing for synergistic (i.e. mutualisms) and antagonistic (i.e. competition) interactions among microbes within tick guts, (iii) identifying ecological factors influencing prevalence and abundance of human pathogens in these tick species.2. Soil microbiome and the invasion of garlic mustard (Alliaria petiolata). North American temperate deciduous and mixed forests support a range of native wildflowers including the iconic Trillium species, oak (Quercus) and maple (Acer). These species are under threat of invasion by garlic mustard (Alliaria petiolata), which is rapidly spreading throughout eastern North America forest understories and disrupts mycorrhizal fungi that live in the soil and form a symbiosis with native plants. Garlic mustard does this by secreting root biochemicals called glucosinolates. We are using a combination of field manipulations and genomic sequencing to characterize the effects of garlic mustard on the soil microbiome. The data you collect will contribute to understand the genetic basis of glucosinolate production and how it evolves during invasion. This research could lead to identification of new anti-fungal agents and methods for controlling problematic weeds.
Bioinformatics Technician in Genomics & Metagenomics We are seeking individuals to assist with basic computational methods for one of two projects:1. Microbiome analysis of blacklegged ticks (Ixodes scapularis) and American dog ticks (Dermacentor variabilis). Both species are known to harbor many different human pathogens in their gut microbiomes (e.g. Lyme disease, Powassan virus, Babesiosis, Rocky Mountain Spotted Fever). You will assist with the analysis of NGS data to help compare the microbiome communities of male and female ticks representing different age classes from both species. Your analysis will contribute to the larger goals of this project, which include: (i) screening for novel human pathogens associated with ticks, (ii) testing for synergistic (i.e. mutualisms) and antagonistic (i.e. competition) interactions among microbes within tick guts, (iii) identifying ecological factors influencing prevalence and abundance of human pathogens in these tick species.2. Genome-wide variation in the invasive plant garlic mustard (Alliaria petiolata) and its consequences for the soil microbiome. We are seeking individuals who can assist with the garlic mustard genome project, and the garlic mustard soil microbiome project. These projects examine genome-level changes associated with the North American invasion and spread of this invasive plant and how it influences soil microbial communities through production of root chemicals called glucosinolates. These projects build upon results from the “Global Garlic Mustard Field Survey”, which involves more than 150 researchers from across Europe and North America. Working with researchers in one of the above projects, you will assist with common bioinformatics methods for de novo genome and meta-genome assembly, gene annotation, and alignment of DNA and transcriptome data from Next-Neneration Sequencing (NGS) platforms.
Promoting independent walking practice during stroke rehabilitationIntensity of inpatient rehabilitation is currently inadequate to drive optimal recovery of walking function after stroke. Not surprisingly, many individuals experience persistent walking dysfunction, including reduced gait speed, exercise tolerance, and participation in walking activities months and years post-stroke onset. To date, efforts to increase rehabilitation intensity have focused on one-to-one models of therapist-driven task-oriented training. Given the reality of limited access to health services, effective strategies that do not rely exclusively on the direct supervision of highly-trained therapists have potential for significant impact in a variety of health care environments, including low and middle income countries. One innovative approach depends on involving  patients in additional walking-related practice during the many hours currently spent inactive outside of formal supervised therapy. Individuals are more likely to engage in a specific health-related activity, like walking, if they are confident in their ability to perform that activity, and they feel they have some control over the decision to participate in that activity. Based on this evidence we have developed the Independent Mobility and Physical ACtivity Training (IMPACT) program. The IMPACT program incorporates self-efficacy and autonomy-promoting strategies to engage patients in abundant, progressive, independent and family-assisted walking practice outside of supervised therapy sessions. Strategies include goal setting, action plan development, monitoring and feedback. Initial single site pilot testing has demonstrated promising effect of this intervention on patient participation in walking compared to standard care (additional 1500 [+45%] steps as measured with wearable step activity monitors).   The purpose of this multi-site study research is to determine the acceptability and efficacy of the IMPACT program in patients with subacute stroke admitted to an inpatient rehabilitation program and as they transition to the community. Outcomes will include walking activity during and after rehabilitation using wearable activity monitors, and clinical measures of walking function and participation. 
Risk assessment of toxic elements in tortillas Tortillas, which are made of mostly corn flour, are consumed by many people, especially in the Americas.  Yet, relatively little is known on their content of potentially toxic elements.  The aim of this project is to not only measure the total concentrations of Cr, As, Se, Cd and Pb by ICPMS but also their bio-accessibilities, i.e. the fractions that are dissolved in the gastro-intestinal tract.  To this end, on-line leaching of a mini-column of sample with artificial saliva, gastric juice and intestinal juice while continuously monitoring the released elements by ICPMS will be conducted to measure the bio-accessible fraction in real time.  If a potentially dangerous amount is released for elements whose toxicity depends on their chemical form (Cr, As and Se), then speciation analysis of the bio-accessible fraction will be conducted by ion chromatography coupled to ICPMS to established which portion is actually toxic.  Different brands of tortillas will be tested (such as those made of blue corn, yellow corn, organic corn, corn and other grains like quinoa, etc.) to determine if there is a significant difference between them.
Membrane application for electrochemical metals dissolution The focus of the project is to develop a new electrochemical cell design for continuous dissolution of copper minerals and precipitation of copper. This process will apply the state-of-the-art membranes wand will allow only a high flux of selected anions into the membrane.
Arsenic oxidation in sulphate solutions In the proposed project, the oxidation of arsenic will be studied by electrochemical methods. Variety of electrochemical techniques will be applied to study the kinetics and mechanism of the arsenic oxidation reaction in sulphate solutions.The increased extractions of mineral resources and mining activities have added pressure on the environmental issues and a proper water management in mining areas. The presence of arsenic compounds in mining areas creates the need to develop eco-efficient solutions to control different types of discharges in mining areas. Arsenic is toxic to both plants and animals and inorganic arsenicals are proven carcinogens in humans. The oxidation of As(III) to As(V) is desirable for enhancing the immobilization of arsenic and is required for most arsenic removal technologies.Arsenic is being introduced to metallurgical processes at higher ratios as low grade and complex ores are being extracted, and once introduced in the process interferes with metal extraction and deteriorates the product quality. Therefore, most of the arsenic requires treatment and has become more of concern for chemical sites due to increased environmental risk, disposal problems and the introduction of stringent environmental regulations.Most arsenic removal technologies are effective in removing the pentavalent form of arsenic (As(V), arsenate), since the trivalent form (As(III), arsenite) is predominantly non-charged below pH 9.2. Thus arsenate is much less mobile than arsenite, as it tends to co-precipitate out with metallic cations or to adsorb onto solid surfaces. Therefore, many treatment systems include an oxidation step to convert arsenite to arsenate.  Arsenite can be oxidized by oxygen, hypochlorite, permanganate and hydrogen peroxide. Atmospheric oxygen is the most readily available oxidizing agent and many treatment processes prefer oxidation by air. However, air oxidation of arsenic is a very slow process and can take weeks for oxidation. Air oxidation of arsenite can be catalyzed by 
The Solvent Extraction Studies on the Separation and Recovery of Rare Earth Elements (REE) by Using Ionic LiquidsIonic liquids (ILs) are a new class of solvents and are defined as molten organic salts that exist as liquids at ambient temperature (<100 ºC). Ionic liquids are very often referred to as the green solvents owing to the promising potential for their application in the chemical and mineral processing industries to minimize the environmental impact from the use of conventional solvents in the industrial/or chemical production processes. Among the industrial processes ILs have recently been investigated as potential solvent for the novel separation strategies and are considered as the most promising alternatives to the conventional organic solvents, those mostly volatile organics traditionally used in the solvent extraction processes. The separation of metal ions by using ILs extraction has frequently been studied from a macroscopic perspective rather than through a detailed fundamental investigation.The primary goal of this research program is to provide a basis for an improved metal extraction and separation efficiency in rare earths systems by establishing the fundamental features of rare earths minerals dissolution and their leaching followed by extraction with the ILs. Understanding the fundamental extraction phenomena involved in the complex interactions of extractants (IL) and metal ions will not only allow for the development of energy efficient metal separations but also will provide the basis for improved utilization of minerals and energy resources. In addition, it is important to note that the results from this research program will provide a fundamental basis for solving environmental problems, which involve rare earth metals separations. These include resource conservation, pollution prevention, and pollution remediation. IL chemistry has been identified as one of the major areas for future research, which offers tremendous opportunities for further advances in the field of separations.
Age-friendly Communities – Age-Friendly for Whom? Across Canada and internationally, the age-friendly communities movement has gained momentum since 2007 when the World Health Organization first released its report exhorting communities to recognize the aging of their populations and the need to make their communities age-friendly.  While an increasing number of communities identify themselves as age-friendly and organizations across Canada advocate for age-friendly communities, a critical reading of web sites and the literature of communities and organizations raises the basic question of age-friendly for whom? The proposed project is predicated on a detailed analysis of census and other survey data from 1991 to 2011 to demonstrate that the older population of Canada has become increasingly geographically, ethnically and socially diverse. The voices of older people from visible minority populations, new immigrant groups, LGBT groups, the very old and frail population and Aboriginal older people are rarely reflected either in the academic research on age-friendly communities or the plans to make communities age-friendly. Therefore, the goals of the project are: to analyse how the combination of the changing geography, socio-demographics and social and public policies of Canada have created an older population which has much different needs than is currently understood within the age-friendly community literature and plans of communities; and to develop a new more inclusive theory of age friendly communities. A mixed methods approach of quantitative analysis of census and survey data and qualitative case studies in communities across Canada which highlight the voices of older people from visible minority populations, new immigrant groups, LGBT groups, the very old and frail population and Aboriginal older people is used to achieve these goals. 
Extended exercise program after hip fractures: An updated of a systematic review With increasing life expectancy, hip fractures (the fractures of the upper part of the femur bone) are projected to be a worldwide health problem in the near future. The estimated number of hip fractures worldwide is expected to reach 6.3 million in 2050. Osteoporosis is characterized by low bone mass and deterioration of bone tissue, which cause bone fragility and is considered (besides falls) to be the leading cause of hip fractures. It can happen at any age but it is more common in older adults. Although the principal goal of hip fracture management is a return to the pre-event functional level, most survivors fail to regain their former levels of autonomy. One of the most effective strategies to mitigate the fracture's consequences is therapeutic exerciseObjective: The purpose of this study is to review and quantify the reported effects of an extended exercise rehabilitation program offered beyond the regular rehabilitation period on improving physical functioning for patients with hip fractures.SOURCES: The Cochrane libraries, PubMed, CINAHL, PEDro, and EMBASE will be searched.STUDY SELECTION: All randomized controlled trials comparing extended exercise programs with usual care for community-dwelling people after hip fracture will be included in the review. With the help of the supervisor, the project tasks will include searching the literature, evaluating included articles, and summarizing the results.The results from this review will be disseminated to researchers, clinicians, and policy-makers through several knowledge translation strategies including publications in peer-reviewed journals, conference presentations, potential web seminars and meetings that include diverse audiences.
Uncharted Paths: Ethnocultural Diversity, Ageing, and the Use of Complementary and Alternative Medicine (CAM) in the Greater Toronto Area (GTA)This research project is borne out of two identified gaps in the literature on Complementary and Alternative Medicine (CAM) use in Canada. Increasingly, the research shows there is a significant growth in the use of CAM among Canadians and people in other Western industrialised countries. CAM is now a critical component of the Canadian health care system. The use of CAM is usually attributed to dissatisfaction with allopathic health care and the rise of the “smart consumer”. Few studies have paid attention to the country’s ethnocultural diversity and its influence on the rise of the use of CAM. Currently, there is little or no research on persons of sub-Sahara African origin living in Canada and their use of CAM including traditional African medical therapies. In addition, there is a little explanation in the literature for the low use of CAM remedies among seniors (persons aged 65 years and above). A critical scan of the literature reveal that persons with chronic conditions are more likely to use CAM. Seniors are acknowledged in the literature and research as being feeble and susceptible to chronic ailments; yet compared to younger adults, they are less likely to use CAM remedies. This doctoral research project has two broad objectives. The research first seeks to understand how ethnocultural beliefs and practices influence the use of CAM among persons of sub-Sahara African origin. Secondly, the study seeks to examine factors that contribute to the low use of CAM remedies among seniors in the context of their ethnocultural and socioeconomic diversity. The study will use both a quantitative research survey questionnaire and a qualitative in-depth interview technique in the data garnering processing.
Reconciliation through Indigenous Social Innovation Social innovation focuses on creating social change through entrepreneurship. Indigenous social entrepreneurship differs from classical concepts of entrepreneurship because it incorporates Indigenous knowledge and ways of knowing (worldview) with business acumen. This is compatible with Indigenous cultural values because it incorporates community development and collaboration. In addition, we argue that social innovation also contributes to reconciliation because business models that incorporate Indigenous knowledge contribute to respect, knowledge, and understanding of Indigenous culture. As a result of the Royal Commission on Aboriginal Peoples (RCAP) and the Truth and Reconciliation Commission (TRC) recommendations, as well as the liberal political agenda for Indigenous reconciliation in Canada, reconciliation has become an important, prominent narrative on a national scale. Although current scholarship explores concepts of reconciliation (e.g., reconciliation in the context of healing intergenerational trauma from residential schools), there is no current research that connects Indigenous social innovation to Indigenous reconciliation. Thus, the goals of the project include: qualitative interviews with up to 100 Indigenous social entrepreneurs, utilizing storytelling and personal narrative to collect personal stories of entrepreneurs’ social enterprise projects. The interviews will gather information on the entrepreneurial ‘vision’ of each Indigenous entrepreneur. Concepts of reconciliation through social innovation will be explored throughout the interviews. The stories and narratives will be analysed using the constant comparative method. Two-eyed seeing (Martin, 2012) and decolonizing methodologies (Smith, 2012; Kovach, 2010; Wilson, 2008) will be employed as the foundation for research methodology. 
A Study of Frail Older Adults with Fragmented Rural Care Canada's population is aging and as people age the chance of them having two or more long-term health conditions increases.  These conditions can lead to frailty, a condition of vulnerability which increases the risk of poor health outcomes.  The special health service needs of frail older people are usually provided in or near their homes.  Frail older people need various providers to work well together in teams because of the ongoing nature of their needs. Rural small towns have a higher percentage of frail older people in contrast to other geographic settings.  The outflow of younger adults leaves the towns themselves vulnerable.  Rural providers work hard to serve the frail but often struggle to work well in teams.  The research looks at rural people with frailty and how rural care providers can improve services through better teamwork.
Critically Placing Person-Centred Dementia Care in Ontario, CanadaAs Canada’s population continues to age rapidly, so to does the prevalence of people living with dementia. A significant proportion of those aged 65 and older will develop complex care needs including those associated with dementia. As a result, there is great pressure on long-term care facilities and Canadian communities to support a continuing quality of life for this vulnerable group. To accomplish this many facilities have adopted a person-centred approach that focuses on the continuing capabilities of residents and forming relationships, rather than the previous task-oriented approaches. However, more recently there has been criticism of the practice and theory of person-centred care. These critiques stem from new understandings of how people relate to the world and person-centered care’s failure to expand alongside them. We are at a point where person-centred care has become stagnant and dogmatic in practice. It requires a reflexive look at itself but through a new lens to accomplish the main goal of amounting to a high quality of life. This project applies a framework from geography to expand and better understand person-centred dementia care. It consists of observation through volunteer work and interviews with staff, residents and family members. These take place in two long-term care facilities, one of which espouses an explicitly person-centred approach to care, as well as in the homes of people living with dementia in the community. Analyzing these environments using a comparative and evaluative approach will provide a rich picture of the experience of dementia care in each setting and can help provide an expanded understanding of person-centred care.
Allergen exposure during pregnancy and neonatal immune responses at birth_2018The onset of allergies is often called the “atopic march”, beginning with atopic dermatitis and/or food allergy, progressing to asthma and allergic rhinitis. Allergy is known to have both a genetic and environmental/immunologic component, as allergy in the mother is more strongly associated with child outcomes than allergy in the father. Umbilical cord blood (CB) provides a unique window into the fetal environment. To study the origins of allergy, my laboratory has established the Kingston Allergy Birth Cohort (KABC). Thus far we have demonstrated that maternal smoking, gestational age, breastfeeding and older siblings are associated with alterations in immune development and/or allergic outcomes in KABC children. However, to date the association between maternal exposure to allergens during pregnancy and allergy outcomes in the children have never been examined using quantified pollen levels. Over the last two years we have gained expertise in sampling pollen species present in Kingston, ON using the Burkard spore and pollen trap.  This research project will involve performing pollen counts during the third trimester and the week of birth, contemporary with KABC CB collection, to provide real-time pollen data that can be linked to the biological samples. Mothers will be skin prick tested for birch, grass and ragweed allergies. The Mitacs intern will collect CB plasma samples, isolate mono-nuclear cells and polarize these cultures into type 1 and type 2 T-helper cells (Th1/Th2).  In allergic diseases, skewing has been demonstrated via cellular staining and cytokine profiling in whole blood as well as isolated peripheral blood mononuclear cells (PBMC). However, the frequency of type 1 T-helper (TH1) and TH2 cells has not been examined closely in atopic and non-atopic cord blood (CB) samples. The Mitacs intern will learn new skills including pollen counting, CB collection/processing, cell culture, and will interact with KABC participants, gaining clinical research skills. 
Fear of Falling predictors among older adults without falls histryFear of falling (FoF) is a major health problem among community-dwelling older adults (65 years or older) that may contribute to avoidance of activities that they are capable of performing. Around 25% to 85% of older adults report FoF; among these, 20% to 85% curtail their physical activities as a result of their concerns. FoF could lead to a vicious cycle beginning with self-imposed reduction in physical activities, thus predisposing individuals to deconditioning leading to poor balance and musculoskeletal health, which in turn could cause disability, frailty, and further FoF. Therefore, it is not surprising that FoF in itself is a main risk factor for future falls. Traditionally, FoF has been presented as a major psychological consequence of a previous fall. However, it is also reported by significant number of older adults who have never experienced a fall. Objective: To study different factors that can lead to developing FOF among those who never experienced a fall before. Methods: Secondary data analysis of available database on community-dwelling older adults from five international sites (No data collection is required).
Multiphase polymer compounds with improved processability and propertiesThis research aims at upgrading the properties of thermoplastic materials, including polyolefins and biopolymers, through cost-effective compounding/reactive modification procedures, to create novel blends and composites that have enhanced engineering properties and performance.  The objective is to produce materials with improved thermorheological properties, enhanced electrical conductivity etc.,  suitable for industrial polymer processing operations. Depending on the targeted properties, additives based on graphite/graphene, as well as bio-based additives are used. Successfully upgrading of the properties of thermoplastics will enable their wider adoption in more high value added engineering applications, and will open new opportunities for bio-based and biodegradable materials.
Intellectual Property Rights and Innovator Migration The demand for talent in the global marketplace is increasing, and changing the geography of innovation. Today's knowledge economy is fast-paced, fiercely competitive and worldwide in scope.  To succeed in this environment where so many fail, participating firms must seek out the brightest minds from talent pools across the world.  Inventors, researchers, scientists, engineers, entrepreneurs and the like (collectively referred to here as “innovators”) enjoy more mobility rights today than ever in history.  Their readiness to migrate to exploit the best opportunities abroad has only intensified the pressure on firms to attract them.Against that background, what role do economic planners and policymakers have in this recruitment race?  What can governments do to give homegrown firms a competitive edge internationally, while also serving the general interests of the domestic economy? Immigration policy is an obvious factor, but what role do intellectual property rights (IPRs) policies play?  IPRs are designed to foster innovation by protecting innovators’ intellectual assets.  Our goal with this research is to explain how policymakers in both source and host countries can use IPRs policy to maximize the benefits presented by innovator migration.Existing research, including our own, has uncovered the important role that IPRs protection plays in stimulating technology transfer via international trade and foreign direct investment. The proposed research program builds upon that literature by studying the interactions between IPRs policy and innovator migration. We will put forward empirical evidence about the impact of stronger IPRs on innovator migration and explore whether the enactment of stronger IPRs protection in emerging and developing countries nurtured or limited brain drain. 
Integrating Artificial Intelligence into Software Engineering Unlike others engineering disciplines, Software Engineering (SE) is challenging because software never stops changing. In this changing environment, development teams face diverse problems when building software. For example, software functionalities may become problematic because customer requirements have changed.  Moreover, development teams may face a high workload due to the number of changes requested by users. In such a context, it is hard to prioritize which changes are the most important to achieve the highest level of user satisfaction within the planned schedule and budget. To make matters worse, decisions in SE are usually taken based on personal experience and gut feeling rather than on established scientific evidences.In spite of these challenges, there are still unexplored tools that can improve the way that SE has been performed. Artificial Intelligence, which mimics how human brains work, may be used to improve numerous SE activities. For example, machine learning algorithms could be used to learn from thousands of SE datasets to recommend the best prioritization of user requests. Such algorithms may also predict whether software modifications can be integrated in the code base, which would delay the delivery of such modifications to users. The possibilities are numerous and yet unexplored.In this project, students will conduct research to study large-scale sets of SE data. The studies will have different goals, which range from discovering important patterns in various SE phases – e.g. requirements definition, development,  and testing – to predicting important outcomes using large sets of SE data. For example, how long it will take to implement a given functionality? Which functionalities should be prioritized first in order to achieve the best level of user satisfaction? With such an understanding and predictions, decision making in SE may become more evidence-based, while providing powerful tools for developers and managers to take such decisions.
Studying the Evolution of Web APIs (1) In software development, it is common to use Application Programming Interface (API) to reuse library functions. The APIs are integrated into software applications. The web APIs are developed to enrich the functionalities of client applications accessing the services available in web servers. For example, the client application developers consume Twitter web APIs (https://twitter.com/) to access Twitter services, such as tweeting messages, searching for tweets and checking followers. Due to the simplicity of web APIs, Programmable Web directory (http://www.programmableweb.com/) indicates an exponential increase in the number of web APIs over the last three years. The API providers make continuously changes on the web APIs, such as adding a method into a new version of a web API. When the web APIs start evolving, the web API changes have an impact on the client applications which use the web APIs. The client application developers have no control of the evolution of web APIs and the service providers have little knowledge of the difficulties that the client application developers encounter. Due to the lack of communication between the API providers and the client application developers, the client application developers experience severe challenges of dealing with the code migration, when adopting the web API changes in the client applications. In this project, the students will conduct research to study a large set of web APIs to understand the evolution of web APIs, the adoption process of changes in web APIs in the client applications and the impact of the releasing patterns of web APIs on the client applications. With a better understanding of the effect of the evolution of web APIs on the client applications, the service providers can adjust the process of evolving web APIs to make the changes of web APIs easier to be adopted by the client applications.
Research and develop artificial neural network models for predictive and prescriptive analytics in the medical data domainHealth data analytics is increasingly becoming an important research area and involves a number of analytic techniques to extract and link knowledge fast and reliably from multiple data sources to enable decision support for medical practitioners. In Canada, we have a large health data repository called CPCSSN (Canadian Primary Care Sentinel Services Network) that contain 1.5 million patients' data anonymized and stored in a structured data source. This data is collected from the Electronic Medical Record (EMR) systems of the participating physicians and contain patients medical data for each encounter with the physician over multiple years. The data includes disease status, patients' sex, age, lab test results, medication etc. A part of our research focuses on analyzing patients' medical data in the CPCSSN database for the four levels of analytics: Descriptive analytics applies data mining techniques to extract knowledge such as most prevalent disease, health conditions that frequently occur together, and commonly prescribed treatments. Diagnostic analytics apply classification techniques to categorize the health condition, Predictive analytics apply statistical and artificial neural network (ANN) models to predict if a patient is prone to developing a specific disease or health condition, and finally, Prescriptive analytics apply data integration and machine learning models to suggest a number of treatments. This project will focus primarily on predictive analytics with a secondary focus on prescriptive analytics. At the moment we are also starting to look at unstructured text data in doctor's notes using natural language processing (NLP) techniques. The work for this project will build upon our past research on developing an ANN model for Hypertension and develop models to predict mental illness. The prescriptive analytics part will apply the NLP technique that are currently being developed and extract and integrate knowledge from doctors' notes with the structured CPCSSN data to prescribe treatment options.  
Development and evaluation of a tablet-application to promote walking recovery after strokeStroke is a leading cause of mobility disability around the world. Optimal recovery is dependent on intensive walking-related training. Limited access to therapists and therapy services limit the ability for patients to acheive the amounts of walking required to induce positive neuroplastic changes and functional recovery. Patients often spend most of their day inactive and alone during hospitalization and once discharged home. We believe that increased emphasis on patient-role in their own rehabilitation will lead to more intensive unsupervised mobility practice and improve recovery. The use of smartphones, tablets, and wearable technologies will be used to guide patients, provide activity cues (pictures), feedback, and support patients in regaining walking function. This research project will focus on the development, beta-testing, and pilot evaluation of a smartphone and/or tablet-based program aimed at engaging patients with recent stroke in safe, intensive, walking-related activities outside of formal therapy sessions. The program will be based on a previously developed, paper-version of the independent mobility and physical activity training (IMPACT) intervention and will include goal-setting, activity selection, contracting, activity monitoring, and progression. It will also be designed to be used in conjunction with commercial wearable activity monitoring devices (e.g. FitBit). . This intervention is based on motor learning theory and research, self-determination theory and the importance of self-efficacy in behaviour change. Evaluation will include pilot testing in patients within an inpatient stroke and brain injury rehabilitation unit, and individuals with chronic stroke living in the community. Pilot testing will include assessments of acceptability from the perspectives of the patient, family, and therapists. In addition, impact of the program on walking activity participation will be assessed using wearable activity monitors.  
Feedback, self-evaluation and gait training after stroke Walking dysfunction is one of the most common and disabling symptoms after stroke and other neurological conditions. Physiotherapists spend much of their time working with patients to regain walking ability. Unfortunately, despite their efforts. many patients experience long term difficulties with their walking, including asymmetrical walking patterns, slow inefficient gait, reduced walking tolerance, poor balance control and falls. During rehabilitation, therapists try to facilitate recovery by providing patients with feedback and guidance regarding their performance. While commonly used during therapy sessions, there has been relatively little research that explores optimal content, timing, and frequency of feedback, and the role of learner self-evaluation. Decades of research related to motor skill learning is frequently summarized in a set of rules, or motor learning principles. These principles are frequently used to help trainers and coaches facilitate optimal learning in their students and players. There has been limited application of these motor learning principles in rehabilitation practice. This limited uptake of this research may be rooted in the fact that many of these principles have not been tested in individuals with stroke and in particular in relation to learning walking-related skills. In this study, patients with history of stroke-related walking deficits will be recruited to participate in this study.  Participants will wear custom-developed wearable sensors that allow real-time analysis and feedback to patient regarding their walking pattern. The purpose of this project is to explore the impact of frequency, timing and type of feedback and self-evaluation on learning of a more normal walking pattern in individuals with stroke.
Software performance analysis Did you  ever wonder  why an  application you  are using  has become  very slowafter  an update?  And did  you  wonder why  the  developers were  not able  toprevent that slowdown?  At the Software Analysis and Intelligence  Lab (SAIL --http://sail.cs.queensu.ca)  we are  trying to  answer these  questions. We  arepart of  a team  of researchers  worldwide looking  at performance  problems insoftware.While detecting slowdowns  in performance may seem as trivial  as comparing theexecution times  of two  tasks, it  turns out  to be  much more  challenging inpractice.  For example,  how do  you decide  whether a  task has  become slowerbecause of  an error in  an update, or because  new functionality was  added tothe task?  Questions such  as these make  performance analysis  challenging fordevelopers - which is why you see so many performance issues in practice.In  our  recent  work  we  studied  how we  can  help  developers  to  identifyperformance issues  in their applications.  In your internship, you  will buildupon this  work and you  will help us with  finding new insights  by developingnovel approaches and proposing new  dashboards that display performance data ina clear manner.
Software Quality Models Much software  engineering research  is focused  on the  creation of  models topredict  effort   requirements  and  defect  probabilities.   Such  models  areimportant means  for practitioners  to judge  their current  project situation,optimize  the  allocation   of  their  resources,  and   make  informed  futuredecisions.  However,  software engineering  data  contains  a large  amount  ofvariability  and has  high  number  of dimensions  (many  different metrics  tomeasure  the  quality of  software).  Recent  research demonstrates  that  suchvariability leads  to poor  fits of  machine learning  models to  the underlyingdata. Recent results suggests' the  splitting of datasets into more fine-grainedsubsets with similar properties (i.e. local models).In  this project  we  intend to  study  how  to build  such  local models.  Onequestion we  hope to answer is:  which clustering algorithms would  be the bestto  split the  dataset  into smaller  groups, such  that  the software  qualitymodels  are  more  accurate  in  capturing  and  describing  the  behaviour  ofsoftware?  We  will also  experiment  with  non-linear statistical  models  anddetermine if they would be better at modelling software engineering data.
Mining Mobile Software Repositories Did you ever  wonder how hard it is  develop an iPhone or Android  app? Did youever wonder who works on these apps?  How hard is it compared to developing theFirefox web  browser? At the  Software Analysis  and Intelligence Lab  (SAIL --http://sail.cs.queensu.ca/) we  are trying  to answer  these questions.  We arepart of a  team of researchers worldwide  looking at this new  type of softwaredevelopment, called mobile software development.Today, software  engineering research  focuses on traditional  software systemslike the Firefox web browser or  Microsoft Windows, which take years to developand  teams of  designers,  developers and  debuggers.  Software engineering  israpidly changing though. Emerging domains,  such as mobile devices, are growingrapidly and depend  heavily on new software operating systems  like Android andthe  applications that  they  run, commonly  referred to  as  apps. The  mobiledevice industry,  including smartphones  and tablets, is  one of  the strongestemerging industries today  with an estimated worth over 30  billion dollars andstrong market growth trends.Software  engineers  for  mobile  devices  are faced  with  new  and  differentchallenges  than  developers  who  develop traditional  software  systems.  Forexample, since  power consumption  and memory  usage are  a scarce  resource onmobile devices, large calculations are often  performed on external ULSS - likethe cloud computing infrastructure that Amazon, Google and Microsoft provide.Thus software  development for mobile  devices has  its own set  of interestingchallenges. The changes to the  development process required by mobile softwaresystems have not  yet been defined. In particular, the  quality of the softwaredeveloped for  the mobile industry is  of paramount importance to  the millionsof users who depend on them everyday.In this  project we intend to  study the different aspects  of software qualitywith respect to mobile applications.
Searching & fetching with multiple mobile robots under various communication modelsTraditional search problems are concerned with finding objects in specific domains. Numerous variations and models have been proposed in theoretical computer science with emphasis on domain exploration and searching, and a number of elegant algorithmic solutions have been proposed trying to cope with different resource limitations. In this project, we will investigate the problem of searching with multiple robots  for two or more objects that need to be brought together. We assume that the underlying domain is known and that robots can move with constant speed. Once an object is located, it can be carried around affecting the moving speed. Given that robots perform under certain communication protocols, e.g. wirelessly  (instant  & distant communication)  or face-to-face (no distant communication), what would be a trajectory that minimizes the time for locating the objects and bringing them together? The above algorithmic optimization problem falls under the category of the so-called theory of online algorithms, in which part of the input is unknown, and it is revealed as the algorithm is executed. As a result, the standard measure of effectiveness is to compare the behavior of the online algorithm to that of the best offline algorithm that has full information. Our goal in this project will be to design clever online algorithms that will cope with the lack of information or lack of communication. Interestingly, the problem admits different levels of input uncertainty, e.g.  pertaining to the knowledge of the penalty for carrying objects. Part of our focus will be to understand what communication requirements can be relaxed without affecting much the effectiveness of our solution. We hope that our findings will find applications in real life rescuing problems, where robots need to locate potential victims over unknown domains that are under emergency.
Searching with probabilistically faulty  mobile robots Traditional search problems are concerned with finding objects in specific domains. Numerous variations and models have been proposed in theoretical computer science with emphasis on domain exploration and searching, and a number of elegant algorithmic solutions have been proposed trying to cope with different resource limitations. In this project, we will investigate the problem of searching with multiple robots that may potentially fail to work properly. We assume that robots perform in a known environment, where one or more objects are hidden. The goal is that the robots locate the objects in the minimum possible time. Traditional fault-tolerance search in distributed algorithmic design assumes that a bounded number of robots may fail to work properly. Not much work has been done if failure occurs with certain probability. For example, in traditional searching, a non-faulty robot will always locate an object if it passes over it, while a faulty robot will not detect the object even if it passes over it. However it is more realistic to assume that a robot will detect the target object if it passes over it only with some (known) probability. Under this assumption, we would like to decide the robots' trajectories that minimize the expected time for locating the objects. The above algorithmic optimization problem falls under the category of the so-called theory of online algorithms and distributed algorithm design, in which part of the input is unknown, and it is revealed as the algorithm is executed. As a result, the standard measure of effectiveness is to compare the behavior of the online algorithm to that of the best offline algorithm that has full information.  Our goal in this project will be to design clever online/distributed algorithms that will cope with the lack of information and lack of certainty.
A hierarchy of stability notions for network bargaining games A number of players interact over a network trying to form pairwise agreements (contracts). Each agent can participate only in a limited number of agreements, each of which generates some revenue. As the revenue of a contract has to be split among participants, self-interested players are bargaining for the highest possible profit. Will negotiations stabilize to a fair solution? If yes, what contracts will be formed, and how will revenue be split among participating players so that no player finds the solution unfair? The answer depends on the topology of the underlying network, as well as the underlying notion of stability that determines the bargaining strategies of the players. Predicting such stable outcomes has attracted much attention both in social and mathematical sciences. In this project, our goal will be to discover new notions of stability that could explain bargaining behaviors of agents over arbitrary networks. A number of known results have already drawn surprising and deep connections between properties of basic Linear Programming formulations and the existence of stable outcomes for very intuitive notions of stability. Our strategy will be to study families of strong Linear Programming relaxations in order to extract new notions of stability. In parallel, we will investigate whether these notions of stability can predict outcomes in natural iterative bargaining games where players adopt compatible strategies.
Fatigue Fracture Analysis, Cyclic Plasticity and ratcheting Research includes five steps:1.Literature survey,2. Theories, approaches, and modelling,3. Data analysis,4. Computational analysis, and5. Technical reports and publications.
New frontiers in network science The student would focus on one or both topics of complex networks and graph searching.  Both topics present strong avenues to explore topics in pure and applied mathematics, and interface with other disciplines such as computer science, biology, and the social sciences. Depending on the background of the student, there are a number of computing projects that may be completed in both areas of study.On the topic of complex networks, the student would study new and existing models for real-world complex networks. Many models have been proposed which simulate one or more properties of complex networks, such as power law degree distributions, and the small world property. Models are usually stochastic, and involve simple rules which often lead to interesting self-organizing behavior in networks. Spatial models, where nodes are embedded in space and edges are drawn based on the relative distance of nodes, are playing an increasingly important role. The student will consider spatial models such as Spatially Preferred Attachment, geometric Protean, and the hyperbolic graph model and study their properties. We will consider variants of these models and probe the graphs they generate. Depending on the background on the student, simulations will be run for the models, and machine learning (artificial intelligence) techniques will be employed to determine which models best fit real world data.On the topic of graph searching, the student will first get up to speed on the state-of-the-art on Cops and Robbers games and the cop number. We will focus on analyzing graphs with small cop number, and try to determine the minimum order graphs with cop number 3. In another direction, we will consider new graphs with the conjectured maximum cop number (arising in Meyniel's conjecture). For this, the student will gain background on combinatorial designs and finite geometry.
Physiologic, Environmental and Nutrition Determinants of Energy Balance in Children_Clone (1)The origins of the current obesity epidemic start in early life. The 2004 Canadian Community Health Survey reported that the number of overweight/obese adolescents aged 12-17 years has more than doubled since 1978/79. Obese children are at high risk of becoming obese adults and suffering from chronic diseases such as cardiovascular disease, high blood pressure, stroke and diabetes. In 2001, the associated economic cost of obesity was $4.3 billion demonstrating the costly impact of an unhealthy population on Canada’s health care burden.  Screen time activities have been identified as one of the etiological factors contributing to obesity in children. It is unknown if this is due to decreased physical activity or increased energy intake. Given that these activities are common in the pre-meal environment, it is imperative to determine how they affect hunger and food intake. We recently reported that glucose suppressed short-term food intake and pre-meal video game playing lead to increased mealtime satiation in normal weights boys. An ongoing study in our laboratory will examine if these effects are different in overweight/obese boys. Physically active video games have been suggested as healthy alternatives to sedentary video games but studies on their efficiency are limited in children. The objective of the current study is to investigate the effect of active video game playing before mealtime on children’s subjective appetite and food intake following the consumption of a glucose preload. Normal weight, overweight, and obese boys and girls in the age range of 9 to 14 years will consume a glucose preload and play a physically active video game on Nintendo® Wii for 30 minutes prior to meal consumption. Energy intake will be measured at the meals. As the causes of obesity remain undefined, the potential benefits from this study will be a better understanding of the regulation of food 
Modelling Solar Assisted Ground Source Heat Pumps Ground Source Heat Pumps (GSHPs) have the potential to replace conventional HVAC systems reducing CO2 emission and strain on the electrical grid. With predictions that 60% of the world population will be living in urban areas by 2030, GSHPs offer a way of meeting high energy demand that large cities will be facing in the next few decades. The aim of this research is to address the problems of long payback periods associated with the comparatively low cost of natural gas heating, as well as the long-term cooling of the ground (known as thermal imbalance) from buildings that require large amounts of heating. Both of these drawbacks could be alleviated with Solar Assisted Ground Source Heat Pumps (SAGSHPs). SAGSHPs provide free heating from the sun, thereby economically offsetting natural gas usage. Further, they restore heat to the ground, eliminating thermal imbalance associated with a heat deficit, ensuring long-term economical operation. A numerical algorithm will be developed to compute the operating and economic characteristics of SAGSHPs. The algorithm will be applied to a variety of commercial buildings. The goal of the project is to increase our understanding of these new systems and how they might change the landscape of GSHP installations.
Lightweight structural materials for automotive and aerospace applicationsThe automotive and aerospace industry is facing a significant challenge in reducing the weight of vehicles to improve fuel economy and reduce anthropogenic greenhouse gas emissions without compromising safety and reliability. The reduction of motor vehicle weight can be best achieved via combining the use of lightweight materials with innovative structural design. Due to one of its excellent properties, magnesium (density: 1.74 g/cm3, which is the lowest of all the structural metals) has recently emerged as a promising candidate for the lightweight considerations and thus increasing the fuel efficiency of vehicles. The application of magnesium alloys inevitably involves welding, which is one of key joining techniques in manufacturing critical engineering components in the automotive and aerospace industry. Friction stir welding (FSW) and ultrasonic spot welding, being relatively new solid-state joining techniques, have been referred to as “green” technology by many researchers due to their energy efficiency and environment friendliness. They are enabling technology for joining lightweight magnesium and aluminum alloys which were classified as unweldable by traditional fusion welding. They are thus considered by many researchers to be the most significant development in the area of materials joining. The objective of this project is to identify the relationships among the welding parameters, microstructures, and mechanical properties of friction stir welded and ultrasonic spot welded magnesium alloys, so as to promote the applications of the solid-state joining technology and lightweight magnesium alloys in Canadian manufacturing industry. This project will involve research collaboration with Canadian federal government labs. 
Virtual Reality Experience Design Rapid innovations in Virtual Reality technology have led to its use storytelling, gaming, as well as research.  To date, however, researchers are still in the infancy of understanding how variations within virtual environments can affect users.  Best-practices for encouraging a sense of presence, immediacy, embodiment or even urgency in these environments is still an area of experimentation.  This project continues our collaborative work with psychologists, computer scientists, and film-makers in developing tools, technology, and content for virtual reality.    Successful Interns will help write custom software within Unity or Unreal for playback on Oculus Rift, HTC Vive, and Android-based headsets, as well as with developing interactive scenarios for our content and psychology experiments.  



No exposure, no action on prostate cancer: Divergent information pathways taken by French media and male public.  (1)This application pursues the work started with an ethnographic study1 conducted in Paris, France (2013-2014). The study documented that prostate cancer (PC) survivors and patients in any stage of their treatment trajectory reported having had little or no exposure to PC-related information delivered by popular media sources. The results revealed that both radio and television programs on PC were usually transmitted early in the afternoon with no evening re-transmission. The apparent ineffectiveness of this strategy of relying on an intermediary group (i.e., women) to disseminate PC-related information to men (the target audience) is the catalyst for this proposed research. The research questions are: (a) What is the media professionals’ perceived level of men’s interest in learning about PC from blogs, social media, TV/radio and other websites? (b) What direction/advice is given to TV and radio producers regarding how and when to most appropriately broadcast PC programs to reach men in various social strata? (c) Why have TV and radio media apparently missed opportunities to directly reach the male population to educate them about prostate health and PC? The research aims are: Identify which type of media coverage would best provide answers to men’s concerns about PC; and, explore avenues to enhance men’s exposure to PC-related information and encourage their pursuit of further information from popular media sources. The Core of Social Representation Theory2,3 will frame this study. The method will involve individual interviews conducted by telephone, face-to-face, or by Skype, with media professionals and producers. Data from the individual interviews will be digitally audio-recorded, and transcribed verbatim will be coded using the qualitative software Atlas ti 7.0. Data analysis. Thematic analysis4 will be used to systematically retrieve, assemble, and examine the transcribed texts collected by interviews. Confirmation of the final interpretation of the findings will be done with 5 volunteers.
Further Development of Structural Analysis Software using FORTRAN Language (New)Finite element analysis software is frequently used in practice for the analysis and design of reinforced concrete building structures. The objective of this study is to further improve an existing computer program in analyzing reinforced concrete frame structures. New or improved features are to be added into the code. First, a number of simple structures will be modeled using the existing software and current areas for improvements will be determined. The existing code will be debugged and optimized for faster speed and better computation accuracy. Then, new code and features will be developed and implemented. Finally, the improved code will be tested and debugged by modeling simple and more complex frame structures. 
 Computer-Aided Analysis of Concrete Buildings (New) The objective is to analyze concrete building structures using computer software. The main research finding sought is a more efficient way of modeling building structures. The following stages will be undertaken.Stage 1: Training for computer-aided analysis of simple building components- Learn how to use the modeling software. Available resources: meetings with the supervisor, a user’s manual, two user bulletins, and two research papers.- Model and analyze previously-tested beams, and a simple previously-tested frame. - Compare the analysis results with the experimental results. - Assess how closely they match. Present and discuss the results with the supervisor.Stage 2: Analysis of more complex structures, and parametric studies to improve the results obtained.- Model and analyze previously-tested more complex frames.- Compare the analysis results with the experimental results. - Conduct parametric analyses to improve the analysis results. Investigate the time step length, maximum number of iterations, and shear protection factor.- Assess the influences on the analysis results. Present and discuss the results with the supervisor.Stage 3: Synthesis of the results, and composition of the final report.- Using Excel Spreadsheets, plot the results obtained. - Evaluate the influences of parameters examined in the previous stage.- Reach conclusions. Present and discuss them with the supervisor.- Compose and submit the final report for comments. Address the comments, and resubmit the report. 
Further Development of Graphical Structural Analysis Software using C++ Language (New)Finite element analysis software is frequently used in practice for the analysis and design of reinforced concrete frame structures. The objective of this study is to further improve the existing pre-processor software in modeling frame structures. New or improved features are to be added into the software. First, a number of simple frame structures will be modeled using the existing software and current areas for improvement will be determined. Then, new software functions or features will be developed and implemented. Finally, the improved software will be tested and debugged by modeling simple and more complex frame structures. 
Nanosilicon for enhanced cell biochemistry In the last few years, researchers at the Laser Nano Micro Manufacturing Laboratory  (LNMM)at Ryerson University has discovered that mega Hertz femtosecond laser ablation has it distinct characteristics and is capable of generating nanomaterials that have never been reported before.  Nanosilicon synthesized through this route is highly Raman sensitive due to the crystalline defects in the silicon particles.  Surface enhanced Raman spectroscopy (SERS) has been researched intensively for the study of cellular biochemistry. Raman spectroscopy can response to a wide range of biologically active compounds without the use of cell labeling or straining, which allows for in-situ monitoring of live cells over a long period of time with damaging the cells. It has the potential of indentify and quantify the specific time dependent biochemical changes in the living cells, which is critical for the understanding of cell death/growth mechanisms. The current research efforts are focused on enhancement of the sensitivity of the Raman spectroscopy using silicon nanofibers generated by femtosecond laser ablation.   The SERS enhancement of silicon nanofiber will be evaluated though Raman spectroscopy of characterization of  molecular dyes (R6G and CV) at decreasing concentrations. Each of these nanomaterials will then undergo the appropriate DNA attachment protocol to bind the DNA molecules to the surface of the nanostructures at varying concentrations to determine the level of sensitivity of the substrate nanomaterial to the attached DNA molecule using Raman spectroscopy analysis.  Material characterization (SEM, TEM, AFM, XRD, EDX, and absorption analysis) will be carried out to determine how the nanosilicon morphology plays a role in observed SERS enhancement.  
Instagram: Leveraging emotion and engagement in the consumer/brand experienceIn this research, narratives on Instagram will be used to explore the measurement and interaction of emotion and engagement in the consumer’s experience with a brand. Advances in digital media have empowered consumers to share knowledge, tell stories about oneself, and compare his/her interpretation of discussions, with that of others. Through Instagram, users may upload photos or videos, and comment on opinions, news, or a product review. Businesses integrate Instagram into their marketing plans not only because consumers have flocked to the platform but also because users may click on a link or image to purchase a product, establishing a well-defined purchase metric (if that is the marketing objective) on social media.We will study:Social brand engagement, a “…meaningful connection, creation and communication between one consumer and one or more other consumers, using brand or brand-related language, images and meanings” (Kozinets, 2014, p.10). Online brand engagement in social media is one of the main drivers of social commerce (Erdoğmuş, I.E. and Tatar, Ş.B., 2015). Brands that are able to influence customer engagement in a multichannel environment are more likely to retain loyal customers and gain competitive advantage (Kim & Ko, 2010).Emotion, a construct where there is no consensus on the definition, as it should be examined in a specific context. In this research, emotion will be detected based on text-based data. We will examine different emotional categories (joy, self-actualization) and the valence (positive, negative, and strength) of those categories (Calvo and Kim, 2013). Emoticons will also be examined.This research will take a case study approach. The first organization under study will be Soul Cycle, a New York City based fitness company that provides a full body indoor cycling (spinning) workout with 75 locations in North America. The organization recently launched an innovative YouTube and Instagram campaign. 
Developing iOS platforms to systematize data documentation in the work of Brazilian Community Health Agents: Through improvement of service management and monitoring of goals’ achievement.  (1)After the completion of 2015 MITACS project it was identified the need of creating iOS platforms (iPhones and iPads) to allow the compilation and systematization of qualitative data related to CHAs’ health promotion practice. Brazilian system of PHC-related information remains unaware of the existence of such data as previously documented (Zanchetta et al, 2014). This project will offer research training opportunity to Brazilian one health sciences and one computer science undergraduate student who will jointly work to design the features of iOS platforms to systematize qualitative data existing in CHAs’ work. The health sciences student should be knowledgeable of PHC and CHA’s work to allow her/him to criticize the conceptual perspective of the empirical indicators to be created. The computer science student should master the development of iOS platforms to allow her/him to deal with the operational features of the iOS platforms assuring thus, their usefulness, easiness and appropriateness to a wide profile of prospective users (CHAs and managers).   The project’s key objectives are (a) mobilize the research interns’ creativity to design prototypes of iOS platforms to be used by CHAS’ daily practice as inspired by the conceptual dimensions of the Ottawa Chart of Health Promotion; (b) pilot testing the prototype of the iOS platforms with CHAs whose distinctive levels of computer literacy will ensure its wide utilization exploring the appropriateness of its conceptual contents; (c) refine the iOS platforms after analyzing the pilot testing results; and (d) validate the iOS platforms use feasibility with PHC managers through online and telephone consultation.
Critical awareness for e-health literacy through digital and social inclusion: A conceptual model_Clone (1)This project addresses the current trend among government, professional associations, and non-government organizations to spread e-health information (e-HI) regarding health promotion, as well as diseases’ prevention, treatment and rehabilitation. Little remain known about the views of users of e-HI about the effectiveness of the aforementioned approach, as well as how they appraise such e-HI as accurate, credible and safe. In other words, the critical components of the e-HI users remain uncovered. The key objective of this research is to develop a conceptual understanding of the use of Paulo Freire’s critical pedagogy to promote autonomy among the users of e-HI. Considering that critical awareness could lead to community and personal empowerment and then, to transform people’s life, the lack of a direct dialogue between the health educator/promoter and the user of e-health information may threaten the feasibility of empowerment aiming to achieve high e-health literacy (e-HL). I am particularly interested in learning with the research intern about Brazilian innovation in the area of e-health education, health promotion, as well as digital inclusion for socially vulnerable populations.This project will offer research training opportunity to a Brazilian undergraduate student in the disciplines of information technology or educational technologies, who has experienced and developed a critical view about his/her own discipline and scope of practice as a member of a multidisciplinary team for mass health education. This proposed project concerns the knowledge synthesis and knowledge production of a new conceptual understanding about the use of critical pedagogy in mass health education. 
Development of Sustainable Concrete Bridge Barrier using Glass Fiber Reinforced Polymer BarsIn 2007, The Residential and Civil Construction Alliance of Ontario (RCCAO) released a report on the state of Ontario bridges, entitled “Ontario’s Bridges: Bridging the Gap.” The report warns that the integrity of Ontario’s municipal bridge infrastructure and public safety are at risk after years of deferred maintenance and irregular inspections. The study noted that many of Ontario’s bridges were built in the 1950s and 1960s, and “it is expected that most bridges will require costly rehabilitation or replacement after 50 years of life.” Bridges built prior to the 1970’s did not use air-entrained concrete and coated reinforcing steel bars to protect from the effects of freeze-thaw cycles and the application of winter de-icing salt. This leads to corrosion-induced degradation in bridge decks and barrier that will need expensive replacement. The RCCAO report stated some recommendations to be made to promote the public’s safety and the sustainability of Ontario’s bridges. One of these recommendations includes promoting bridge engineering designs that improve the life expectancy and reduce maintenance costs of bridges. This can be achieved by using rust-free glass fibre reinforced polymer (GFRP) bars. The proposed research is a continuation of Dr. Sennah’s research, supported by Ontario Ministry of Transportation and two GFRP manufacturers to develop crashworthy bridge barriers reinforced with rust-free bars. After being successful in developing PL-3 barriers for heavy-traffic highways (i.e. search for “Ryerson University Barrier” at www.youtube.com), the current research will be extended to develop sustainable PL-2 barrier for medium traffic-volume highways and municipal bridges. This research will include laboratory tests on the developed GFRP-reinforced PL-2 barrier under static loading to-collapse, simulating the equivalent static load to vehicle impact.
A Critical Review of Men’s Height and Clothing Choice A number of studies (Bergeron and Tylka 2007; Martins et al. 2008; Tylka et al., 2005) report that muscularity and body fat play a significant role in how men’s body images are judged in the United States and Australia. In order to conform to the muscular ideal, men often adopt various appearance-management strategies such as intensive exercise and weight training, cosmetic surgery, dietary regimes and daily grooming (Frith and Gleeson, 2004). Other than muscularity, body height is also considered as an important indicator of masculinity, attractiveness, and health (Blaker et al., 2013). There is a considerable amount of research examining the perceived connections between height and various other variables of male attractiveness in different contexts. For example, height is often correlated with authority or social status (Gawley et al., 2009; Roberts and Herman, 1987), worth and leadership (Murray and Schmitz, 2011), political success (McCann, 2001), competence (Cann, 1991), higher income (Judge and Cable, 2004), and dating preference (Walster et al., 1966). Nevertheless, although many prior studies have investigated the relational effects of men’s height, very little empirical research has focused on relational effect of clothing choices (Chattaraman et al., 2013). To understand the relationships among body image, men’s height and clothing choice, data will be collected from short men through 3D body scan, questionnaire survey and interview. This study consists of two stages. In the first stage, men who are under 5’ 8” (based on Shim et al.’s classification, 1990) will be invited to participate in the body scan. In stage two, survey and interview questions related to men’s height, body image, public perceptions of short men, self-esteem, clothing choice and sizing systems will be employed to collect participants’ opinions and comments. After the process of data collection, SPSS and content analysis will be used to analyze the collected data. 
Beverage packaging: a framework for impactful visual codes The packaging industry is a thriving and competitive market. Designs are more advanced than ever. SKU proliferation (many “flavours” of one product), along with increasingly complex substrates and specialty finishes, are used to attract the consumer’s attention on shelf. Complex designs in the packaging industry ensure that the product is noticed (Heinio, 2010). With an estimated 73% of product decisions made at point of purchase, quick recognition of loyal brands, driven through distinctive packaging plays a critical role in the marketing mix (Silayoi & Speece, 2017).  Marketers ask a lot of package designers and the challenge to optimize packaging is not to be underestimated. Successful product packages drive consumption by containing informational, emotional and functional value as well as displaying effective designs for visibility, shopability, sustainability, and differentiation (Heinio, 2010).  Atypical food packaging may trigger consumers to notice and analyze other claims, such as nutritional values, to distinguish high quality information from low-quality information (Ooijen, Fransen, Verlegh & Smit, 2016). Packages are expected to stand out in a  crowded marketspace. However, is critical that they still provide a consumer sense of familiarity for the product category as a whole--different enough to be noticed but not so different that the consumer cannot understand the package (Celhay, Masson, Carcia, Folcher, and Cohen, 2017).  Work by Celhay et al. in the wine category identifies the presence of a visual code for particular product types. The goal of this research is to use content analysis to map this visual code to product sales, identifying visual standards in different product categories and examining if there are key packaging themes that successfully balance familiarity and distinctiveness to drive consumer purchase behaviour.  The current category of focus is drink & beverage, as we work to strengthen the framework and apply it to other categories in future. 
Improvement of mechanical properties of magnesium alloys by grain refining (1)Magnesium is the lightest metallic structural material available. It is abundant, can be cast easily and has excellent specific strength. Magnesium-aluminum alloys are the materials of choice for lightweighting automobiles with the aim of increasing fuel efficiency and decreasing harmful emissions. These alloys can play a significant role in improving vehicle performance and at the same time be environmentally friendly. The effective use of magnesium-aluminum alloys for specific components is impeded by inadequate product quality. Magnesium-aluminum alloys have inadequate mechanical properties, especially at elevated temperatures. One of the most effective methods to improve the mechanical properties of Mg alloys is grain refinement. A finer grain size can simultaneously improve the strength and toughness of cast alloys. Silicon carbide (SiC) has been identified as a possible grain refiner for Mg-Al alloys. It is proposed to investigate the influence of SiC addition on the grain refinement and mechanical properties of Mg alloys. A detailed characterization of the microstructure will be carried out. Optical microscopy and scanning electron microscopy will be used to characterize the microstructure for each test condition. Mechanical properties will be evaluated and related to the microstructure. This project will enable correlation of chemical composition, microstructure, and strength characteristics for various processing conditions. The optimal combination of process parameters will be determined based on the testwork.
Experimental study on Accelerated Bridge Construction (ABC) incorporating high-performance materials for sustainabilityThe use of prefabricated elements and systems in the construction of bridges is an emerging and growing technology in North America. It offers many economic, safety and functional benefits. Prefabricated bridge elements and systems range from simple girders, bent caps and deck panels to substructure and superstructure units. They are manufactured on-site or off-site, under controlled conditions and brought to the bridge site ready to install. Prefabricated components have been shown to be efficient, durable and require much reduced site-construction time. Growing traffic on the highways and increasing user delays due to construction zone restrictions are challenging bridge designers and builders to find ways to build bridges faster and minimize traffic delay, community disruption and exposure to construction hazards. With the use of prefabricated bridges in the bridge construction, the more frequent traffic lane closure will be considerably reduced, reflecting in reduction in greenhouse gas emission in transportation. Prefabrication also allows bridge jurisdictions to take advantage of new bridge technologies and materials that are emerging through new research and development work. The use of rust-free fiber-reinforced polymer (FRP) bars, in lieu of steel bars in bridge construction will eliminate the corrosion of reinforcement, eliminate the maintenance cost and increase the life cycle cost of bridges. The engagement of Ultra-High Performance Concrete (UHPC) to develop a new bridge decks and joint details between prefabricated components will provide high compressive strength, high and sustained post-cracking tensile strength through internal fiber reinforcement, and exceptional durability. The proposed research incorporates the use of FRP bars and the UHPC on the development of precast full-depth, full-width, concrete deck panels for accelerated bridge construction to develop design and construction details that are safe, workable, economical and durable, and transfer the existing knowledge and proposed technology to potential users in future bridge applications. 
Big Data in the Built Environment A multi-year project with two streams is currently underway: energy analytics and predictive maintenance. Two students are sought with one student assigned to each project.1. Energy Analytics: In this project, data is collected from a network of sensors, analysed to identify trends between outdoor and indoor conditions, and mapped it into the BIM environment for visualization. Novel approaches to visualizing this data are required to communicate the results to the facility managers and this will be a key focus of this work. Similarly, a Masters student is working on an algorithm to predict indoor building conditions, and the successful student will work with her to implement this algorithm into the final BIM.2. Predictive Maintenance: In this project, maintenance data has been analysed from over 150,000 past work orders to map trends and develop an automated user complaint analysis and classification algorithm. A case study implementation is currently underway and the next step will involve developing root cause analysis tools and advanced visualization techniques to better identify trends in both time and space regarding equipment failure and performance. The successful student will join the existing BDBE students working on this project and will be specifically tasked with developing the visualization tools for this application. Students with programming skill will also have the opportunity to work with our Facilities Management Department to implement updates to the maintenance analysis system based on the outcome of this research.
Automated Detection and Visualization of Anti-Social Behaviour in Social MediaOnline anti-social behaviour, commonly manifesting as cyberbullying and trolling, has been present since the early days of the Internet, but with the advent of social media, the number of people exposed to it has risen exponentially. Thus, the long-term objective of this work is to: Develop computational models to measure the hostility level and overall ‘social health’ of online groups and platforms. Such models can then be integrated with existing social networking platforms to empower moderators with the next generation administrative tools that would provide real time insights about the ‘health’ of an online community and predict its future lifecycle and viability. It would allow moderators to see what topics and what users (or group of users) are more likely to support hostile discussions, engage in trolling or cyberbullying, and take appropriate and targeted measures without necessarily blocking the whole discussion board or moderating individual messages. Related to this proposal, the short-term objective is to develop and validate detection models to identify troll- and bully-type accounts on four major social media platforms: Twitter, Facebook, reddit, and YouTube. In particular, we will examine politically-motivated discussions on topics such as climate change, elections, vaccination, refugees, and race which are known to attract a higher than usual amount of verbal abuse, attacks and harassment. The expected outcome will be three-fold: (1) computational models and an open-source library to detect instances and accounts that exhibit anti-social behaviour; (2) a generalized topology of anti-social behaviours; and (3) a set of datasets representing the ground truth that can be used by other researchers.
Campus Energy Visualization Modélisation à l'échelle de la production d’énergie renouvelable et de la capacité de stockage sur un campus universitaire pour soutenir l’éco-quartier Toronto 2030 A pilot project was undertaken in 2014-15 investigating the use of this model by the Campus Facilities + Sustainability for Sustainable Operations. Building on the success of the pilot project, a campus-wide District Information Model was created and is being integrated with outputs of parallel research in (1) energy use intensity estimation (2) on-site renewable energy generation assessment; and (3) local energy recovery and district system feasibility. The two positions offered will focus on (1) the engineering analysis and development of visualization requirements, and (2) the programming of underlying analytics, data mining, and visualization GUI.Students will use a range of tools for the analysis, including a Canadian renewable energy assessment tool (RETScreen), and calculation engines for solar thermal energy optimization and cluster energy estimation from previous research, and will work within Revit and associated plug-ins and visual scripting tools such as Dynamo. Because of the close collaboration with the Facility Management Department, this application is only one of many features to be developed in the model and the student will have the opportunity to participate in meetings with end users to identify additional model enhancements and then work with the broader BIM Research Group to implement it.
Monitoring of a green roof garden The green roof constructed on the George Vari Engineering and Computing Centre building at Ryerson University in 2004 underwent a transformation in the past three years to a roof top garden.  Currently managed by Rye’s Homegrown, the original green roof was modified by adding compost, sheet mulch and seedlings to produce significant quantities of produce.  However, it is not clear how much of the stormwater control benefits of the original green roof remain, since nutrients are being added and the roof is subject to irrigation to aid the plant growth.  Since one of the primary functions of green roofs is to control the runoff and associated pollutants, it is important to quantify the hydrologic performance of green roof’s current use.  A review of literature did not identify any reported studies that performed this kind of monitoring.  The proposed project will involve: 1) calibration of equipment that was installed on the green roof for monitoring the stormwater runoff, 2) installation of automated water quality samplers, 3) integration with ongoing monitoring efforts focused on water consumption and soils and 4) collection and analyses of collected runoff quantity and quality data.
Evaluation of the performance of Low Impact Development stormwater controls under climate change_Clone (1)The goals of stormwater management have evolved over the last few decades from the initial considerations for flood protection to address a wider range of issues that include stream and habitat protection.  The achievement of these goals will only be possible through application of a wide range of stormwater management practices, including not only the traditional stormwater management ponds, but also a wide range of techniques that mimimize the changes to the natural hydrologic cycle brought upon by urbanization and paving of pervious surfaces.  Known collectively as Green Infrastructure (GI) or Low Impact Development (LID), techniques that have gained prominence in recent years include green roofs, enhanced swales, permeable pavement and bioretention cells.  The focus of the proposed project is on evaluating a wide range of LID techniques using the precipitation information provided by climate change models.  A previous project developed LID models using USEPA Stormwater Management Model (SWMM) for a land development which includes a range of land uses (commercial, high rise residential, single family homes and commercial).  The hydrologic benefits of each technique, as well as combination of LIDs forming treatment trains, were determined through sontinuous modelling of the system performance using long-term historic precipitation data.  This project will extend the analyses to incorporate the results of recent ensamble climate change models, and evaluate the performance robustness of proposed LIDs and LID combinations.  
Wearables and Machine Learning for Healthcare In spite of the long history of biomedical instrumentation and its extensive use in health care and research, many difficulties still exist in signal acquisition, processing, and analysis. The common and difficult problems are in developing approaches that deal with the variability (non-stationarity and non-linearity) of the signals, the inter-relationships and interactions exhibited among physiological systems, and the physiological artifacts and interferences. To address these problems, Dr. Krishnan proposes to develop novel signal analysis and enhance existing signal processing techniques that could be applied to a variety of innovative biomedical applications. The three main objectives of the proposed program of research are to: (1) provide an efficient signal decomposition framework for sparse analysis of non-stationary and non-linear signals; (2) extract meaningful and discriminant sparse signal features for computer-aided classification of signals into two (normal and abnormal) or multiple groups; and (3) apply the framework developed in Objectives (1) and (2) in the context of biomedical signals that are collected in partnership with clinical collaborators in areas covering cardiac monitoring and gait. Objective (1) requires theoretical and fundamental knowledge in applied mathematics, signal processing, and information theory. The realization of this objective will allow biomedical signal analysis researchers to appreciate sparse signal representations at the same scale or more as signal analysis methods based on Fourier, wavelet, and time-frequency analysis have created for spectral, multiresolution, and time-varying spectral analysis. Objective (2) will provide the theoretical formulation on the extraction of challenging non-stationary and non-linear time-varying features, and will be one of the first studies in extracting sparse and robust features that encompasses high temporal and spectral structures tailored towards biomedical signals. Objective (3) will focus mainly on innovative biomedical applications such as monitoring and understanding the  behaviour of atrial and ventricular fibrillation, and the design of an advanced gait rhythm analysis 
Spatial Multi-Criteria Analysis and Geovisualization ToolkitLogiciel d'analyse multi-critere spatiale et cartographie thematiqueAn international visiting research student has previously created "MCDA4ArcMap" under my supervision. This ArcGIS add-on implements several multi-criteria decision analysis (MCDA) techniques in an interactive mapping environment, and is available as open-source code at https://mcda4arcmap.codeplex.com/. The goal of the proposed Globalink student project is to extend the existing plugin with additional MCDA techniques, and/or re-implement an open-source MCDA and interactive thematic mapping toolkit in QGIS. For extending the existing functionality,  the MCDA models from the French/European school such as ELECTRE and PROMOTHEE are of particular interest.
Open-Source Location Analytics Toolkit Logiciel d'analyse multi-critere spatiale et cartographie thematiqueA Canadian student has begun the development of a Location Analytics toolkit within the open-source GIS software QGIS. This toolkit implements network analysis functionality and the Huff model to predict consumer shopping behaviour and other demand-supply situations. The toolkit currently consists of three Python scripts and is available at https://github.com/ryersongeo. The goal of the proposed Globalink student project is to extend the existing functionality with additional business intelligence techniques such as alternative market area delineation techniques and geodemographics clustering.
Development of Graphical User Interface for capturing human demonstrated motions using RGBD cameras_Clone (1)The objective of the project is to develop a Graphical User Interface for visual learning of human motions. A Kinect Windows sensor is going to be employed for perception of sequences of demonstrated motions. The sensory data include RGB intensity and the depth information. Scientific challenges of the project include: tracking trajectories of human joints or manipulated objects in sequences of recorded images, feature selections, pose estimation from images, fusion of RGB and depth information. The technical challenges are related to the code development and design of a GUI for the above-mentioned problems.  The project will involve the following tasks:a) Literature survey on approaches for tracking human motions and object from RGBD cameras;b) Development of a method for robust real-time object tracking from acquired images;c) Literature survey on approaches for estimation of object’s position and orientation (pose) from images;d) Development of a method for pose estimation;e) Implementation of the developed approached in a Graphical User Interface;The Robotics, Mechatronics and Manufacturing Automation Lab (RMAL) at Ryerson University has a Kinect sensor and the required software for realization of the project. The outcome of the project can be employed for several different applications. One important domain is the robot programming by demonstration paradigm, where a robot learns new tasks from visual observation of the task performed by a human demonstrator. The developed GUI can be used for perception of human demonstrated motions. Another potential application is for capturing human motion for learning or training a skill. For instance, in the industry the motions of an operator can be captured and compared to reference motion trajectories, and the results can be used for skill improvement. Similarly, it can be used for skill learning in different environments: educational environments, dense schools, etc. 
enviormental application of nanomaterials In the last few years, researchers at the Laser Nano Micro Manufacturing Facility  (LNMF www.ryerson.lnmf )at Ryerson University has discovered that mega Hertz femtosecond laser ablation has it distinct characteristics and is capable of generating nanomaterials that have never been reported before. Our current research focused on biomedical applications of these new material. The lab is interested to explore applications in the environmental engineering. For instance, these new nanomaterial could be used for detecting toxicity at low concentration and water splitting. The student will take initiative and test the feasibility of using lab made nanomaterail for new applications related to environmental engineering.
Transcultural Examination of Cosplayers’ Motives, Consumption and IdentityCosplay or kosupure is a combination of two words - “costume” and “play”. The term “Cosplay” is used to describe costume fandom or “role-play.” Fandom can be defined as “psychological sense of community” (Obst et al., 2001; Sonn and Fisher, 1996), or “the realm of avid enthusiasts” (Online Etymology Dictionary, 2016), where individuals can dress and act as different characters such as music groups, comics/manga, anime (cartoon animation), video games, movies and science fiction. Although researchers have examined cosplayers’ identities and activities in different countries including Hong Kong (Rahman et al., 2012), Taiwan (Chen, 2007) and the United States (Benesh-Liu, 2007), transcultural examination of cosplayer motives, consuming behaviour, identity and self-concept has received limited attention. To uncover the differences and similarities of both American and Asian cosplayers, mixed research methods were used for this study. Online data were collected from various websites, blogs and forums. In addition, interviews and observations were employed to collect data in North America and China. The statistical software (SPSS) will be used to analyze the online data (e.g., posted comments), as well as NVivo will be used to analyze the interview transcription. I believe that the findings of this proposed study will provide insights and meaningful information about cosplay community in general and cosplayers’ motives and identities in particular. 
Fashion Consumption: Aging Consumers’ Physical and Psychological Needs The rapid growth of the aging segment of the population is a global phenomenon; Canada is no exception. According to a report published by Statistics Canada (2011, p. 3), “In the coming years, many [older consumers] will reach the age of 65, accelerating population aging in Canada. By 2031, all baby boomers will have reached 65, and the proportion of seniors could reach 23%, compared to 15% in 2011.” This emerging phenomenon has been significantly shaping and changing the social, economic and medical agendas of every society, with a particular impact on gerontological issues. Further investigation to gain a better understanding of older consumers’ needs and challenges is both timely and imperative. Prior research has found that older women experience more problems with clothing style than men (Schewe 1988), and can have difficulty in finding garments with appropriate style and fit to accommodate their changing body shapes and proportions (Shim and Bickle 1993). Physiological changes occur with aging (Wood and Horridge, 1990), and in women, these body changes include protruding abdomen, sagging underarms, rounded shoulders, stooped posture and lower bust lines. According to a study conducted by Alexander et al. (2005), consumers’ dissatisfaction with fit was the most frequent reasons for garment returns. Clearly, the fit of a garment was one of the most important evaluative criteria, and finding a pair of well-fitted trousers was particularly difficult (Holmlund et al. 2011). In order to understand the complexities of how clothing may enhance aging consumers’ well-being, physical needs and psychological comfort, this project will draw upon the literature of cue-utilization theory, self-concept, fashion symbolism and body image. This study seeks to address topics such as physical/psychological needs, body image, fashion consumption, and age-related stereotyping issues. Questionnaire survey will be employed to collect data from the older consumers.
Arch-App 2.0: Augmented Reality in Higher Education The Arch-App is a mobile app that utilizes geo-location and augmented reality technologies to access data (including imagery, videos, and text) on building projects throughout the city in real time.  The infrastructure of the Arch-App effectively provides users a resource (ranging from historic imagery to notable interviews) and tour guide to any local landmark in the real world condensed into their smartphones. Despite the saturation of ubiquitous, mobile computing, there has yet to be a clear standard in providing users access to robust, consolidated, and authoritative information on any given landmark in the real world in real time.  The Arch-App infrastructure addresses this need directly. This infrastructure is conducive to any enterprise that wishes to empower people with more information on any given landmark they may come across including touristic, academic, and recreational initiatives.The Arch-App infrastructure has been especially effective in its pilot deployment at Ryerson University’s Department of Architectural Science.  Not only guiding students to notable architectural projects in the city, but also providing them with historical data and imagery, drawings, and even future design proposals yet to be built, the Arch-App became a great pedagogical tool as faculty integrated it into their curricula for students to create additional content.  Ryerson University faculty members have begun mobilizing content from courses and research to integrate as additional layers of information for the Arch-App. The recent success and widespread media coverage of the pilot project combining mobile computing and geo-location databases at Ryerson University has led to a number of opportunities to develop the Arch-App as an even stronger tool for both academia and the general public.  External organizations including the Toronto Society of Architects, Energy Advocate, Toronto public art councils, have indicated their interest in having their content adopted into the Arch-App infrastructure.  Another initiative over the next year 
Beamforming techniques for three dimensional photoacoustic imagingSome of the most recent coverage of the general work on photoacoustics can be found at:http://www.physics.ryerson.ca/node/1769and recent publications at:http://web.physics.ryerson.ca/mkolios/publications/index.htmlThis particular project will focus on 3D photoacoustics. We have purchased hardware (the Verasonics ultrasound platform) that allow data acquisition of multichannel pre-beamform data of each array channel on an ultrasound with our clinical ultrasound imaging instrument. The research version of a commercial imaging scanner will be used to provide real-time imaging of tissue-equivalent phantoms.In optoacoustic imaging sends a short pulse of laser energy into a target which undergoes microscopic heating and expansion to create pressure waves (ultrasound) which are detected by an ultrasound transducer. This system combines the benefits of the deep penetration of ultrasound and the high contrast of the optical properties of tissue and will produce better images than either system alone. More experiments are required on phantoms, ex-vivo tissue, and in-vivo models.Programming and graphic interfaces will be used for the optoacoustic imaging system. The trainee will work with a group that creates novel beam-forming algorithms. This requires programming and Electrical Engineering skills. The optoacoustic imaging system requires simultaneous control of the laser (which provides the illumination) and the Verasonics which is used in passive mode to detect the ultrasound and to build images. In the project work is required to program the low-level control of the Verasonics imaging machines to coordinate their operation to that of the laser and the imaging system. Three-dimensional images will be produced of the tissue equivalent phantoms. 
Characterization of blood storage lesions using photoacoustic technologiesThere is a significant clinical need for blood products used in blood transfusions. Typical clinical situations where blood isneeded include traumatic or surgical bleeding, anemias and diseases that affect hemoglobin production. The CanadianBlood Services collects approximately 850,000 units of blood that are administered to thousands of patients each year.Blood is typically stored for about 42 days. Increasing evidence suggests that significant alterations occur in the structureand function of red blood cells (RBC) during this storage period, and that the transfusion of RBC that have been stored forthis or longer periods of time may increase patient morbidity and mortality, especially in vulnerable patient populations. Atechnique that could rapidly characterize the suitability of stored RBCs could potentially have a significant impact on clinicalpractice but also serve as a tool to assess the blood quality in the development of new blood storage protocols. We haverecently discovered a new technique for the rapid characterization of red blood cells that analyzes the frequencies of thesound waves produced when red blood cells are exposed to short pulses of laser light. In this technique, which is based onthe photoacoustic effect, conventional optical spectroscopy (which provides functional information about the cell) iscombined with ultrasound radiofrequency spectroscopy (which provides structural information about the cell), to assess theRBC suitability for transplantation. This novel technique can also be adapted to study other forms of red blood cell pathology.In this work, we propose to develop protocols that will allow the rapid characterization of blood products that are required forblood transfusions. We will test the system suitability by comparing the results of our analytical techniques to standards usedin the characterization of blood and develop a prototype system that will enable the rapid characterization of large numbersof RBC.
Battery Bank Management for Green Energy The main challenge the green energy industry is facing is the erratic generation of energy which is often is not readily consumed. To solve this problem different forms of battery banks are suggested: Distributed and farm-based. The issues in battery management are the charge and discharge (needs one intern) and connection with grid (needs two interns).
Biomedical Image Processing Dictionary learning is a new approach to processing images. Coupled with compressive sensing, the approach becomes fast and reliable. This project is in regards to various images being processed using sparse analysis techniques combined with dictionary learning. Here, we would like to consider one image and identify a specific area. For example, for the blood vessels inside the retinal image, we would like to identify specific atoms that relate to the type of blood vessels we have. Then, using such clusters, and the full image, we would like to be able to locate the blood vessels easily and fast. This project requires a bit of understanding of what image processing techniques are. Segmentation, Registration, and classification techniques would be studied. It also requires coding skills.
Adaptation of Game Theoretic Optimization Methods for Building Energy Management ApplicationsAdaptation of Game Theoretic Optimization Methods for Building Energy Management ApplicationsWith the introduction of new technologies, concepts and approaches in power transmission, distribution and utilization such as Smart Grids (SG), Advanced Metering Infrastructures (AMI), Distributed Energy Resources (DER) and Demand Side Management (DSM), new capabilities have emerged that enable efficient use and management of power consumption at micro level in households and building complexes. Integration of Information Technology (IT) and instrumentation brought Building Management Systems (BMS) to our homes to better plan and utilize available sources while considering residences preferences. A team of researchers at Ryerson University has been working on combining capabilities and advantages offered by SG, smart meters, DERs, DSM and BMS to come up with a unique power management unit called Load Moderation Center (LMC) as an integrated part of BMS. This device, upon successful completion, will be able to plan consumption, effectively utilize available sources including grid, renewable energies and storages and reduce the costs for end users as well as utility providers significantly.The aim of this project is to investigate existing optimization techniques based on Game Theory, apply them to this very application and adopt the best approach for further modifications for the purpose of simulation and final utilization in the product. The road map for this project comprises of a comprehensive literature review on different Game Theoretic optimizations for SG, DSM and BMS applications, identification of the best standing approach for the LMC based on the results of simulations and examinations and adaptation and modifications of such technique, including complete revamping if needed, to best benefits the specific target for LMC. The optimization task could be defined as the best scenario of allocating available power sources to demanding loads within the household based on the real time constraints and for reduced price.
Adaptive Stock Market Prediction Stock market is erratic due to many factors. However, it seems that there is a chance to link it with events and news. A pattern can be extracted from past and present data and apply to future. The aim of this project is to use dictionary learning approach to predict the stock market trend in near future. 
PCB Designers for Engineering Applications Person who has skillsets for circuit design, from early stages until optimized PCB.
Firmware Design for Various Applications We are working on a number of projects that require expertise in firmware development sides.The projects range from biomedical applications, energy sector, construction environment and in-doors.
Cell cycle studies of an intestinal parasite, Giardia intestinalisGiardia intestinalis is a protist found in freshwaters worldwide.  Ingestion of this parasite via contaminated water or fecal-oral contact can lead to the onset of giardiasis, a disease characterized by acute and severe diarrhea. The Giardia cell cycle is of research interest due its influence on the pathogenesis and transmission of giardiasis.  However, its study has been hampered by the lack of a method to synchronize the Giardia cell cycle without the use of reagents that also introduce side effects and artifacts.  We have recently developed the technique of counterflow centrifugal elutriation (CCE) to obtain fractions of Giardia cultures enriched in cells from every stage of the cell cycle.  We are interested in utilizing CCE to study the effect of SUMOylation on the Giardia cell cycle. SUMO (small ubiquitin-like modifier) proteins are eukaryotic proteins that modify the activity and localization of other proteins through reversible covalent attachment to these targets.  Recent findings from our laboratory suggest diverse and potentially multiple role of SUMO in Giardia cell biology such cell cycle control. In the latter, we showed that SUMO knock down resulted in trophozoites arrested in G1/S phases and reduced cell proliferation. In mammalian cells, multiple SUMO target proteins were identified that play key roles during cell-cycle progression. However, in Giardia we are lacking global insight in the regulation of cell-cycle progression via SUMOylation. To address this, we are combining counterflow centrifugal elutriation and proteomics analysis to identify SUMOylation targets during each phase of the cell cycle in Giardia lamblia trophozoites. For this we want to compare the profiles of protein SUMOylation in wild type and SUMO knock down parasites at different cell cycle stages. These findings may contribute to understanding the role of SUMOylation during cell-cycle progression in human pathogenic protozoan parasites.
« Giving Back to the Community »: Youth Community Engagement as Sport LeadersThe case studies to be conducted in May-August 2018 are part of a larger research project, “’Giving Back to the Community’: Youth Community Engagement as Sport Leaders”, funded by the Social Sciences and Humanities Research Council of Canada. This study proposes a comparative analysis of the experiences of young adults’ (18-25 years old) that invest themselves in sport leadership roles as a form of community engagement. The case studies focus on community partners that run sport programs for youths and that attract former participants as volunteers or employees. They explore how the young adults involved as leaders of these programs conceive of the ‘community’ they wish to contribute to and how it motivates their engagement, whether it be the cultural, immigrant, local/neighborhood, organizational or other ‘community’. The analysis also pays attention to how they make sense of their responsibilities and actions in their leadership role, beyond a dedication to sport, as an expression of their commitment to youths, to the community and/or the community partner. My previous research has illustrated « success stories » of former participants who return as coaches, chefs de mission, organizers or volunteers in Francophone Games across Canada because of a commitment towards youth, the community and sport. The sport program thus becomes a setting where not only youths/adolescents are invited to reinforce their sense of belonging, but also a space where young adults invest themselves to contribute to community development. The summer 2018 case studies of the YMCA-National Capital Region and the Boys and Girls Club of Ottawa will explore how young leaders define and conceive of the community to which they wish to contribute, how they think youths in different minority situations fit in the community they wish to contribute to and how they make sense of their community engagement through sport programs. 
Les activités physiques et sportives en France et au Canada : analyse quantitative comparative des dynamiques de participation et non-participationCe projet a pour objectif d’étudier les facteurs sous-jacents à la participation et la non-participation aux activités physiques et sportives (APS) dans deux contextes nationaux différents (en France et au Canada) afin de mieux comprendre les dynamiques de construction des inégalités d’accès à ces dernières. En effet, les histoires, les cultures, les structures sociopolitiques, les démographies, etc. du Canada et de la France, bien que similaires en certains points n’en restent pas moins distinctes et tendent ainsi à produire des inégalités spécifiques en matière d’engagement sportif sur leur territoire respectif.  Plus précisément, au Canada, la participation proprement sportive baisse quand celle des activités physiques de loisirs augmente (Patrimoine canadien, 2013 & Statistique Canada 2015). En France la situation est différente : ces taux sont relativement stables (Lefèvre et Thiéry, 2016). Dès lors, la confrontation de ces dynamiques doit permettre de mieux appréhender les particularismes nationaux tout autant que les similitudes pour mieux relativiser les explications en matière de participation aux APS.Le projet met exergue les apports d’une telle démarche comparative à l’échelle internationale pour construire un regard critique et distancé et ainsi mieux appréhender les politiques publiques d’accès aux APS devant offrir un impact positif en matière de santé, de bien-être, de qualité de vie ou encore de cohésion sociale (Head, 2010 ; Howlett, 2009). Bien que complexes, ces comparaisons internationales sont heuristiques et incontournables pour la compréhension approfondie des pratiques de loisirs d’un pays à l’autre (Peterson, 2005). Cette mise en perspective permettra de mieux analyser les facteurs nationaux affectant les taux de participation aux APS en fonction du genre, de l’âge, de la scolarité, du statut socio-économique, de la langue, de la situation géographique, du type d’activités, du niveau de (dé)centralisation de la gouvernance, de la ruralité/urbanité, etc.
Teaching Manuals and Documentation for Community Mobilization in Crisis: Supporting Refugee and Host Community EmpowermentCommunity organization and community mobilization are practices used by civic organizations, social movements, social workers, and non-governmental organizations in order to help members of communities identify priorities, make choices, and take action on matters of crucial concern.  These strategies and techniques can be particularly useful for building solidarity between and with communities that are systematically disenfranchised, disempowered, and oppressed. Thus, community mobilization is becoming a part of the international humanitarian 'toolbox.'  However, research and pedagogical tools on community organization and mobilization has focused on a historical narrative wherein community organizing was developed in the United States, and focuses on US urban centres.  Our research shifts the lens towards the Middle East and communities surviving and addressing conflict, in order to both document and analyze the work being done in the region (and the challenges it poses to US-centric paradigms) and to develop pedagogical materials that can be used by our programs, and others, to teach community mobilization in the region and globally.The intern(s) will be joining us for the last three months of a 14-month grant period, where a team in Lebanon and Canada will have been building case studies on community mobilization and designing online learning modules.  During the time of the internship, we will be running a training for NGO workers in Lebanon, which will involve both a distance component (led from Ottawa) and a face-to-face component in Lebanon.   
Simple Interactive Summary Interface for Electronic Medical Record Visualization based on Classified Medical RecordOnce a patient is transported to an emergency room (ER) and the doctors have acquired her medical records, they quickly learn that she was a cancer patient. However, they are not able to quickly determine what kind of cancer she had. The information was sitting right there, but in an urgent situation in a busy ER, it was too time consuming to extract it from inside mountains of text and tables. This story was our first motivation for developing a new Graphical User Interface for electronic medical record (EMR).Our system aims to create a filtering system for EMR by showing limited amount of information using images, which can be inserted as a front page as an interactive summary page to complement the existing EMR system. Our interface classifies medical documents intro several categories and displays them spatially and temporally arranged on zoomable calendar-like time line interface.We plan to shorten navigation time to locate diagnosis, treatment, etc., on spatial and temporal based interface through a patient's medical history. Our system will enable patients to keep consistent records of their health status in one place, thus it enables doctors to monitor patients’ progress.When iPad and iPhone were introduced to the market, they dramatically changed the way of using a phone and a computer. Kids and seniors started to play with them and it was the power of simple graphical user interface. Our system is composed of two EMR systems: 1. for patients who want to keep own medical history in easy interface; 2. for health professionals.
Hair strand generation from images Simple Interactive Summary Interface for Electronic Medical Record Visualization based on Classified Medical Record (1)We invest two ways of hair strand digitization from a real-person’s hair. The first is using a Kinect system, which is a popular MS game device, but is also used to capture/track 3D information of an object (or a person). The second is using a photo of a person’s hair.Both input data will be tested to find the best method to create hair digital model.Our basic method is to recognize a person’s hair style such as straight, curly, kinky and braids. A person may have several hair style existing such as straight hair going to be curly.After recognition, we will create a helix representation of the hair and then recreate the hair inside a computer.As our hair models are represented by splines composed of particles, which is a useful form for conventional particle-based hair animation systems. We combine the 2D hair strands geometry information extracted from a photograph and the 3D depth information from point clouds of Kinect to generate the 3D hair models. 
Program Content Evaluation for Community Mobilization in Crisis: Supporting Refugee and Host Community EmpowermentCommunity organization and community mobilization are practices used by civic organizations, social movements, social workers, and non-governmental organizations in order to help members of communities identify priorities, make choices, and take action on matters of crucial concern.  These strategies and techniques can be particularly useful for building solidarity between and with communities that are systematically disenfranchised, disempowered, and oppressed. Thus, community mobilization is becoming a part of the international humanitarian 'toolbox.'  However, research and pedagogical tools on community organization and mobilization has focused on a historical narrative wherein community organizing was developed in the United States, and focuses on US urban centres.  Our research shifts the lens towards the Middle East and communities surviving and addressing conflict, in order to both document and analyze the work being done in the region (and the challenges it poses to US-centric paradigms) and to develop pedagogical materials that can be used by our programs, and others, to teach community mobilization in the region and globally.The intern will be joining us for the last three months of a 14-month grant period, where a team in Lebanon and Canada will have been building case studies on community mobilization and designing online learning modules.  During the time of the internship, we will be running a training for NGO workers in Lebanon, which will involve both a distance component (led from Ottawa) and a face-to-face component in Lebanon.   
User Experience Evaluation for Community Mobilization in Crisis: Supporting Refugee and Host Community EmpowermentCommunity organization and community mobilization are practices used by civic organizations, social movements, social workers, and non-governmental organizations in order to help members of communities identify priorities, make choices, and take action on matters of crucial concern.  These strategies and techniques can be particularly useful for building solidarity between and with communities that are systematically disenfranchised, disempowered, and oppressed. Thus, community mobilization is becoming a part of the international humanitarian 'toolbox.'  However, research and pedagogical tools on community organization and mobilization has focused on a historical narrative wherein community organizing was developed in the United States, and focuses on US urban centres.  Our research shifts the lens towards the Middle East and communities surviving and addressing conflict, in order to both document and analyze the work being done in the region (and the challenges it poses to US-centric paradigms) and to develop pedagogical materials that can be used by our programs, and others, to teach community mobilization in the region and globally.The intern(s) will be joining us for the last three months of a 14-month grant period, where a team in Lebanon and Canada will have been building case studies on community mobilization and designing online learning modules.  During the time of the internship, we will be running a training for NGO workers in Lebanon, which will involve both a distance component (led from Ottawa) and a face-to-face component in Lebanon.   
Rescuing Mitochondrial Dysfunction in a Patient-derived Stem Cell Model of Parkinson's DiseaseParkinson disease (PD) is the second most prevalent neurodegenerative disease worldwide and the most common human movement disorder, affecting over 100 000 Canadians. Characterized by a progressive decline in voluntary movement, motor function eventually dissipates and patients lose the ability to both move and speak. The closest pathological correlate to loss of motor function is Lewy body formation, resulting from intercellular deposition of protein aggregates, the primary structural component of which is α-synuclein (α-syn). While many anatomical brain regions are affected in PD, dopaminergic (DA) neurons of the substantia nigra pars compacta are the first to shown signs of pathology. These cells are known to have high mitochondrial energy demands and, as a result, are particularly sensitive to mitochondrial stress.  Utilizing a novel stem cell model of PD that allows for comparison of a disease causing A53T α-syn mutation against isogenic (genetically corrected) controls, this project will assess the endogenous role of α-syn in multiple aspects mitochondrial transport and energy/oxidation processes. Using patient derived human induced pluripotent stem cells we will first differentiate both the disease and genetically corrected control systems into DA neurons.  We will then evaluate how mutation in α-syn impacts on mitochondrial transport, and membrane potential using high resolution live cell imaging coupled with biochemical analysis of mitochondrial machinery. These experiments will determine whether α-syn mutation perturbs mitochondrial transport and as a result, energy supply to the subcellular compartments that demand it.  Students will gain skills in stem cell technology for disease modeling, mitochondrial metabolism and metabolic profiling (metabolomics) and live cell structured illumination based microscopy.
Sustainable Management of Fisheries Using Simulations and Agent Based Models (1)Students will work to develop a spatially indexed agent based stochastic model to understand the effect of anthropogenic activities on populations of lake whitefish in Lake Huron. Students will be tasked with developing and extending existing models to 1) allow for spatially indexed immature and mature adult stages, 2) allow for multiple random mortalities, and 3) to evaluate management options to ensure the sustainability of the population.  
Investigating Alternative Methods for Data Collection: Gamification, Participatory Design, and Engagement (1)Standard phone survey methods are expensive, time consuming, and difficult to conduct [1]. Ensuring representivity across a broad population (such as the population of Canada, or that within each of the Canadian provinces and territories) is challenging [5]. These challenges are exacerbated by the changing telephone use, from land-line to wireless or listed to unlisted land-line, within various demographic groups [2, 3, 4]. Further, Galea and Tracy have identified a decline in the number of citizens willing to participate in surveys for epidemiological purposes [5].  This research project will 1. Identify a set of alternative data collection methods, including but not limited to, online surveys, mobile applications, social media applications, social media data pulls, participatory design methods, and online games. 2. Investigate the utility of each of the alternative methods identified in (1) by using appropriate statistical methods to compare the distribution of age and gender (for example) group specific responses against that observed from traditional survey methods. In this phase of the project, students will develop online tools that incorporate elements of gamification to improve survey completion rates, reduce data missingness, and encourage follow up data (specifically for longitudinal studies).3. Compare each of the methods identified in (1) to determine the most appropriate method to use for each identified age and gender group (for example). This will include an investigation of statistical comparability to standard survey results, and a study to assess the spread of each of the methods identified in (1) (i.e. we will study the viral nature of each of the methods).  4. Investigate the use of immediate user feedback and its effects on survey response and spread through social media channels. References: [1] Sinclair S, et al. 2012. Comparison of response rates and cost-effectiveness for a community-based survey: postal, internet and telephone modes with generic 
Performance evaluation of thermoacoustic systems _Clone (1) A thermoacoustic system is used to convert energy from thermal to acoustic or from acoustic to thermal. The thermal energy receives by the stack of a standing wave thermoacoustic system converts into acoustic energy by using the effect of thermal and hydrodynamic interaction between the oscillating fluid and the stack solid wall. Such interaction can also converts from acoustic to thermal energy. Renewable energy or a low cost energy source such as geothermal energy, solar energy, automotive waste heat, or industrial west heat can be used to derive a thermoacoustic system.  A thermoacoustic system is simple in design, is reliable, contains no moving parts, and requires no exotic materials. It also requires low manufacturing, maintenance and driving cost. A thermoacoustic system is environmentally friendly because it uses air or inert gas as a working fluid. This unique energy conversion system can be used for many different potential applications such as a heat exchanger, prime mover, refrigerator, gas mixture separator, fire extinguisher, cancer detector, and tumor detector. Although the thermoacoustic system has many inherent advantages, the poor energy conversion efficiency (i.e., 20-30% of Carnot efficiency) is still the major drawback of the system. Therefore, more investigation is required to improve the thermoacoustic system’s performance such as heat flux, work flux, and efficiency. The stack is the main component of a thermoacoustic system. The stack material thermal properties (i.e., thermal conductivity, heat capacity), porosity, position in the resonant tube, and the presence of magnetic field affect the performance of a thermoacoustic system. The focus of the current research work is to investigate the thermoacoustic system’s performance for different stack configurations by (i) developing various simulation models using  DeltaEC thermoacoustic simulation software, (ii) constructing of an experimental test setup and carry out experiments, and (iii) comparing the simulation and experimental performance results
Performance improvement of a single basin single slope solar still for remote application (1)Single basin single slope solar still is a promising innovation in desalination field. It uses solar energy to produce potable water from saline water, impure water, or brackish water. However, it has low daily productivity. An undergraduate research project can be done on this type of solar stills to study its performance theoretically and experimentally. First, the theoretical part should be prepared by reviewing some related papers to take an idea about the working principles, still's configuration, and the related equations. Second, experimental part should be begun with. A design of a single slope single basin solar still is prepared and fabricated. Then, the experimental setup is tested outdoor for taking the required temperatures of required surfaces. During fabricating the experimental setup, an important thing is to make sure that the produced still is leakage-proof. Otherwise, water vapor will leaks out affecting the obtained results. Third, the theoretical computations are calculated using the related equations and the measured temperatures. Finally, a comparison between the theoretical and experimental results is made and discussed. The goal of this research project is to calculate the daily efficiency of the solar still.
Micro Power Generation for Smart Electronic Devices (1) Micro power generator (or MPG) is an energy harvester that collects and converts energy available in the environment into useful electrical energy. A vibration based micro power energy harvester utilizes a transducer (an electro-mechanical oscillator) to capture kinetic energy from vibration and to convert it into useful electrical energy and a thermoelectric micro power generator uses the temperature difference between two surfaces to generates (using Seeback effect) potential energy. The electrical energy is then stored in a storage device (e.g., a capacitor or battery) after properly conditioning the electrical signal. The main component of the moving magnet MPG is a cantilever beam type mechanical oscillator carrying a rare earth permanent magnet. The oscillator is attached to an adjustable rigid base. The rigid base is placed over a vibrating surface to transmit the kinetic energy to the cantilever. The excited cantilever oscillates inside specially designed copper coils which, in turn, produces the alternating electric current. This alternating electric current is conditioned through an electric circuit and stored in a storage device (e.g., capacitor or battery). Besides, the fundamental principle of thermoelectric generator is based on the basic concept of Seeback effect of thermoelectric materials. Thermoelectric system consists of p type and n type semiconductors. When heat flows from hot side to cold side through a thermoelectric material, free charges (electrons and holes) of the semiconductors are also in movement. This charge movement converts the thermal energy into DC electrical energy.The current moving coil type MPG designs suffer from low generated power, narrow bandwidth, single orientation issue, and high power loss in power-electronic circuits. Therefore, modeling and analysis of an alternate moving magnet type MPG is one of my current research focuses. On the other side, commercially available thermoelectric generators has flexibility problem with low thermal resistance. Thus, design and analysis 
Enhancement of thermal storage performance by embedding nano-PCM in porous medium. (1)Lack of thermal energy when it is required has raised the need to store the thermal energy throughout the availability periods and use it throughout the demands periods. Latent heat storage has a good potential ability to store high energy flux. Besides, during melting and freezing processes, the heat is absorbed and released at constant temperature. Latent heat storage can be achieved by using phase change materials (PCM). PCMs might be used in many thermal applications, such as cooling and heating spaces, solar power plants, and food storage and packaging industry. The weakness of PCM is its low thermal conductivity. Low thermal conductivity increase the required time for melting or freezing of PCM. As a result, the amount of absorbed and delivered thermal energy will be reduced. To overcome this weakness, many modifications might be applied, such as porous medium and nanoparticles. Using each of them individually with PCMs is accomplished with good results. The combining of nanoparticles and porous medium with PCM might enhance the melting and freezing processes even more. The project will be based on fixing metallic foam in a square enclosure. Then fill it with PCM mixed with metallic nanoparticles. The good thermal conductivity for both the foam and the nanoparticles will heat the PCM uniformly. A 2-D model will be developed to simulate the melting process of a PCM. Also, an experimental set up will be built. The data from the theoretical and experimental works will give good indication of the behavior of this thermal energy storage system.
Development of vibration based micro power energy harvesting system (1)Micro power generator (or MPG) is an energy harvester that collects and converts energy available in the environment into useful electrical energy. A vibration based micro power energy harvester utilizes a transducer (an electro-mechanical oscillator) to capture kinetic energy from vibration and to convert it into useful electrical energy. The electrical energy is then stored in a storage device (e.g., a capacitor or battery) after properly conditioning the electrical signal. The current moving coil type MPG designs suffer from low generated power, narrow bandwidth, single orientation issue, and high power loss in power-electronic circuits. Therefore, modeling and analysis of an alternate moving magnet type MPG is one of my current research focuses. The main component of the moving magnet MPG is a cantilever beam type mechanical oscillator carrying a rare earth permanent magnet. The oscillator is attached to an adjustable rigid base. The rigid base is placed over a vibrating surface to transmit the kinetic energy to the cantilever. The excited cantilever oscillates inside specially designed copper coils which, in turn, produces the alternating electric current. This alternating electric current is conditioned through an electric circuit and stored in a storage device (e.g., capacitor or battery). Current research work involves (i) development of analytical and numerical (FEA) MPG modeling, (ii) construction of moving magnet type MPGs, (iii) construction of an experimental test setup and carry out experiments, and (iv) compare the analytical and experimental performance results. 



Enhancement of thermal storage by embedding nano PCM in porous medium. (1)Lack of thermal energy when it is required has raised the need to store the thermal energy throughout the availability periods and use it throughout the demands periods. Latent heat storage has a good potential ability to store high energy flux. Besides, during melting and freezing processes, the heat is absorbed and released at constant temperature. Latent heat storage can be achieved by using phase change materials (PCM). PCMs might be used in many thermal applications, such as cooling and heating spaces, solar power plants, and food storage and packaging industry. The weakness of PCM is its low thermal conductivity. Low thermal conductivity increase the required time for melting or freezing of PCM. As a result, the amount of absorbed and delivered thermal energy will be reduced. To overcome this weakness, many modifications might be applied, such as porous medium and nanoparticles. Using each of them individually with PCMs is accomplished with good results. The combining of nanoparticles and porous medium with PCM might enhance the melting and freezing processes even more. The project will be based on fixing metallic foam in a square enclosure. Then fill it with PCM mixed with metallic nanoparticles. The good thermal conductivity for both the foam and the nanoparticles will heat the PCM uniformly. A 2-D model will be developed to simulate the melting process of a PCM. Also, an experimental set up will be built. The data from the theoretical and experimental works will give good indication of the behavior of this thermal energy storage system.
Micro Power Generation from kinetic Movement and Heat of Human body Using Green Technology for Smart Electronic Devices  (1)Micro power generator (or MPG) is an energy harvester that collects and converts energy available in the environment into useful electrical energy. A vibration based micro power energy harvester utilizes a transducer (an electro-mechanical oscillator) to capture kinetic energy from vibration and to convert it into useful electrical energy and a thermoelectric micro power generator uses the temperature difference between two surfaces to generates (using Seeback effect) potential energy. The electrical energy is then stored in a storage device (e.g., a capacitor or battery) after properly conditioning the electrical signal. The main component of the moving magnet MPG is a cantilever beam type mechanical oscillator carrying a rare earth permanent magnet. The oscillator is attached to an adjustable rigid base. The rigid base is placed over a vibrating surface to transmit the kinetic energy to the cantilever. The excited cantilever oscillates inside specially designed copper coils which, in turn, produces the alternating electric current. This alternating electric current is conditioned through an electric circuit and stored in a storage device (e.g., capacitor or battery). Besides, the fundamental principle of thermoelectric generator is based on the basic concept of Seeback effect of thermoelectric materials. Thermoelectric system consists of p type and n type semiconductors. When heat flows from hot side to cold side through a thermoelectric material, free charges (electrons and holes) of the semiconductors are also in movement. This charge movement converts the thermal energy into DC electrical energy.The current moving coil type MPG designs suffer from low generated power, narrow bandwidth, single orientation issue, and high power loss in power-electronic circuits. Therefore, modeling and analysis of an alternate moving magnet type MPG is one of my current research focuses. On the other side, commercially available thermoelectric generators has flexibility problem with low thermal resistance. Thus, design and analysis 
Calculating daily efficiency of a single basin single slope solar still (1)Single basin single slope solar still is a promising innovation in desalination field. It uses solar energy to produce potable water from saline water, impure water, or brackish water. However, it has low daily productivity. An undergraduate research project can be done on this type of solar stills to study its performance theoretically and experimentally. First, the theoretical part should be prepared by reviewing some related papers to take an idea about the working principles, still's configuration, and the related equations. Second, experimental part should be begun with. A design of a single slope single basin solar still is prepared and fabricated. Then, the experimental setup is tested outdoor for taking the required temperatures of required surfaces. During fabricating the experimental setup, an important thing is to make sure that the produced still is leakage-proof. Otherwise, water vapor will leaks out affecting the obtained results. Third, the theoretical computations are calculated using the related equations and the measured temperatures. Finally, a comparison between the theoretical and experimental results is made and discussed. The goal of this research project is to calculate the daily efficiency of the solar still.
Performance evaluation of thermoacoustic systems  (1) A thermoacoustic system is used to convert energy from thermal to acoustic or from acoustic to thermal. The thermal energy receives by the stack of a standing wave thermoacoustic system converts into acoustic energy by using the effect of thermal and hydrodynamic interaction between the oscillating fluid and the stack solid wall. Such interaction can also converts from acoustic to thermal energy. Renewable energy or a low cost energy source such as geothermal energy, solar energy, automotive waste heat, or industrial west heat can be used to derive a thermoacoustic system.  A thermoacoustic system is simple in design, is reliable, contains no moving parts, and requires no exotic materials. It also requires low manufacturing, maintenance and driving cost. A thermoacoustic system is environmentally friendly because it uses air or inert gas as a working fluid. This unique energy conversion system can be used for many different potential applications such as a heat exchanger, prime mover, refrigerator, gas mixture separator, fire extinguisher, cancer detector, and tumor detector. Although the thermoacoustic system has many inherent advantages, the poor energy conversion efficiency (i.e., 20-30% of Carnot efficiency) is still the major drawback of the system. Therefore, more investigation is required to improve the thermoacoustic system’s performance such as heat flux, work flux, and efficiency. The stack is the main component of a thermoacoustic system. The stack material thermal properties (i.e., thermal conductivity, heat capacity), porosity, position in the resonant tube, and the presence of magnetic field affect the performance of a thermoacoustic system. The focus of the current research work is to investigate the thermoacoustic system’s performance for different stack configurations by (i) developing various simulation models using  DeltaEC thermoacoustic simulation software, (ii) constructing of an experimental test setup and carry out experiments, and (iii) comparing the simulation and experimental performance results
Novel Latent Heat Thermal Energy Storage System (1) Latent heat thermal energy storage (LHTES) systems employ phase change materials (PCMs) to store thermal energy (heat or cool). It has great potential to act as a buffer between intermittent supply and demand of  energy,  heating of  water using solar-thermal energy, solar-thermal air heating systems, solar green house, buildings energy management, waste heat recovery, low temperature storage unit, refrigeration system for refrigerated trucks,  management of vehicle heat,  cooling of  photovoltaic (PV) devices, electronics cooling, conventional satellite solar  power systems, and heat protection, etc.The project work will examine thermal performance of novel LHTES filled with porous medium and the void space of the porous medium will be occupied by nano-PCM. Experimental approach   will  be  considered  to  understand  the  melting/solidification  processes  and distinct heat  transfer  characteristics of this novel system. The key challenges that will be addressed through this research project are (1) experimental measurements of the flow and thermal fields to understand the effects of different types of nanoparticles on the heat transfer characteristics, (2) the melting/solidification time to quantify the effect of nanoparticles on the phase change processes, (3) change the porosity of the porous medium in order to understand the effect of porosity on the melting/solidification of nano-PCM, and (4) change the boundary conditions of the cavity containing the nano-PCM saturated in porous medium. The project will explore the advantages and disadvantages of using nanoparticles and porous medium during phase change processes of PCM.
Heterogeneous stacks for high-power, high efficiency thermoacoustic devices (1)Growing evidence suggests that research must be done to develop next generation energy conversion technologies to combat the limited sources of fossil fuel, its high price, and its adverse effects on environment. Thermoacoustic devices are promising avenues for innovation in energy sources that could augment the capacity to which sustainable energy sources are used to meet the future energy challenges. A thermoacoustic device consists of a resonator, two heat exchangers, and a porous structure in–between (technically called the stack). One of the ways to improve the power density of thermoacoustic devices is to improve the power density of the stack element. To improve the power density of the stack element, I have introduced the novel concept of “alternative conducting and insulating materials” as stack arrangement. The reason for considering such stack configuration is to achieve high power density and to reduce the inherent irreversibilities associated with the stack element. I have replaced the regular (Reticulated Vitreous Carbon (RVC), Ceramic, Plastic, etc.) stack that is much longer than the acoustic displacement amplitude by a heterogeneous stack. A heterogeneous stack is a combination of different materials of smaller lengths that are placed alternately to each other. But the fabrication of the precise materials is challenging; the very brittle nature of foam elements renders my effort to produce heterogeneous stacks of the micro to millimeter range.  We will investigate the design of hybrid stack for the development of high-energy, high-power, high efficiency thermoacoustic devices. We will use laser cutting technology to fabricate such precise elements. We will thoroughly investigate the performance of stack on foam material, porosity, and operating frequency experimentally. The overall stack performance should be improved from the high surface area (provided by the porous foam material) and reduced irreversibility due to anisotropic thermal conductivity of the stack elements.
Characterizing urban garden soil contaminants for potential public health issuesUrban soils make a substantial contribution to the food supply while offer a series of health, social, environmental and economic benefits. However, these benefits must be weighed against the potential health risks from exposure to contaminants such as heavy metals and organic chemicals that may be present in urban soils. These complexes can pose a significant health risks on the exposure to humans through inhalation and incidental ingestion or dermal contact of contaminated soils and particulate matter. Urban soil based contaminants are an emerging public health priority in Canadian cities. Nevertheless, individuals who garden in and/or eat produce grown in these soils could face health risks from such contaminants. This project aims to characterize soil heavy metal concentration in various community gardens in and around Guelph in order to provide a recommendation for suitable crops that ca be grown in those soils with different levels of heavy metal concentrations.
Soil water retention as affected by biological soil crust Increasing food demand of global population is exerting an enormous pressure on the global soil resource. Moreover, intensive farming under a changing climate is making the situation worse leading to desertification of lands and increasing amount of soil loss through erosion. As the vegetation decreases due to the desertification, less organic matter and less soil formation will impact the soil water storage and the whole desertification process is caught in a vicious circle. On the other hand, the soil in semi-arid environment is covered by a layer of biological soil crust that is mostly dominated by cyanobacteria. These autotroph get their energy from sunlight via photosynthesis and absorb carbon from the atmosphere and can provide the organic matter to the soil. Cyanobacteria are currently used in the Qubqi Desert of China as a way to artificially accelerating the reversal of desertification by growing an biological crust that hold soil particles in place and preventing the sand to be blown away. While the biological soil crust protects soil from erosion, can it also improve soil water storage and supply water for plant development? In this study, it is hypothesized that the formation of biological soil crust can improve the soil’s carbon content and leading to better soil structure development which may have an impact on its water retention ability and can also limit the water loss through evaporation. This project aims to examine the effect of biological soil crust from cyanobacteria and mixed culture of microorganisms on the retention of water in a sandy soil. 
Effect of soil water repellency on soil physical and hydraulic propertiesSoil water repellency, reduction in the rate of wetting and retention of water in soil, is a common phenomenon in some Canadian soils. In addition to the substantial hydrological and geomorphological repercussions including reduced infiltration capacity of soils, enhanced overland flow and accelerated soil erosion, uneven wetting patterns, development of preferential flow and accelerated leaching of agrichemicals, it can have a detrimental and often costly implications for plant growth and production as it directly affects plant available water. Soil water availability to plants is controlled by different factors including soil texture, organic matter, and the soil hydraulic properties (soil water retention curve and saturated hydraulic conductivity).   Measurements of hydraulic properties in water repellent soils are generally challenging and usually inaccurate due to the presence of different water contents at equal capillary pressures in water repellent soils compared with normal wettable soils. In this situation, alcohol is often used to overcome the problem due to its low surface tension in comparison with water to measure infiltration rates and sorptivities for determination of hydraulic properties. Duet to low surface tension, the flow of alcohol in soil is independent of soil water repellency. The project aims to determine the liquid retention curve of water repellent soils under three management scenarios with different levels of water repellency; a forested site, a disturbed abandoned site, and an agricultural site.  Liquid retention curves will be determined using water and equivalent pressures with Alcohol (95% ethanol) on these soils.  The results will show if there is different in water availability in water repellent soils. Improved determination of hydraulic properties in water repellent soils will improve management of soil and water in terms of improving irrigation practices. 
Developing a cell phone app to characterize soil organic matterSoil organic matter (SOM) is considered as the backbone of soil health or soil quality and influences many physical, chemical and biological properties and processes. For example, SOM influences soil structure, affects water holding capacity, nutrient contributions, biological activity, water infiltration, air exchange, pesticide activity, soil compressibility and shear strength. It is a critically important property that determines soils functionality and use. Proper characterization of SOM can help make informed management decisions for agro environmental operations. Two most common methods of SOM estimation are Walkley Black acid digestion and weight loss on ignition. However, the requirement of specialized equipments, trained professional, time for analysis and sample preparation, cost and labor pose challenge in measuring SOM on large number of samples in order to characterize and map soils with high spatial variability. Spectroscopic characteristics measured using Vis-NIR or NIR sensors have shown promise in predicting SOM in laboratory ex situ condition or at field in situ condition. However, the high price and often the portability of these instruments restrict their common use. With the advancement of imaging techniques and development of computing powers, computer vision based image analysis techniques show promise to characterize soil properties including SOM as it contributes to the color of the soil. Along with good cameras and other advanced imaging techniques, cell phones became an increasingly popular device for photographs. Availability of cell phones with high processing power and image collection capability could provide us new ways to characterize soil. This project aims to develop a cell phone app to characterize SOM. In developing the app, a reliable and robust image analysis algorithms needs to be developed. So, the first part of the project is to develop an algorithm that can analyze image of various qualities and then develop an app for cell phones.
Developing computer vision algorithms for characterizing soil propertiesSoil properties vary from location to location. Therefore, we need to measure a large number of soil samples In order to characterize soil properly. However, most of the soil properties are time consuming, laborious and expensive to measure which calls for new methods to overcome the issues. With the advancement of imaging techniques and development of computing powers, computer vision based image analysis techniques show promise to characterize soil properties. Developing a reliable and robust image analysis algorithms can provide a large number of opportunities to characterize soil quickly and cheaply.Soil texture (percent sand silt and clay fractions in soil) is an important factor for decision making of a large number of agricultural management operations, civil engineering applications and other industries. Similarly, soil organic matter is considered as the backbone of soil health and quality. This project aims to develop a reliable and robust computer vision algorithm to characterize soil texture and organic matter. In general, soil texture and organic matter is affected by the presence of soil moisture. Previously some attempts have been made to characterize soil texture and soil organic matter using computer vision techniques. However, the challenge lies in the effectiveness of those algorithms as the image quality is often affected by soil moisture. A new algorithm to be developed or organized by combining several old algorithms to characterize soil properties. Examining the effect of soil moisture on the image quality and the performance of newly developed algorithm on those images would provide a new way to characterize soil properties specifically soil texture and soil organic matter. 
Significance of the Persister State in Shiga Toxin Escherichia coli PopulationsIn the natural world, enteric bacteria rarely are encountered in the growing state and most of the time enter a dormancy between hosts. In dormancy the bacterial cell downregulates metabolism, increases stress tolerance and virulence. With respect to food microbiology, the dormant state is encountered in the form of residual populations remaining after thermal processing, high pressure processing, UV treatment and exposure to bacteriophages. Biofilms are primarily composed of dormant bacteria. The project will investigate compounds that can break the dormant state thereby making pathogens more susceptible to inactivation and easier to recover by culture based methods.  
Hybrid subtractive/Additive manufacturing  (1) we  started on developing an experimental setup for combining both traditional CNC machining with 3D printing to be done on the same platefrom. to save cycle time,cost and reduce waiste. the purpose to to manufacture parts using this approach and compare   cost, quality and sustainability compared to  parts manufactured used the classical approach. 
CFD modeling of coolant strategies for machining processes  (1)Coolant strategy has a significant effect on the machining process efficiency and machined  part quality. this proejct aim to develop a modeling tool  that will enble  us to simulate the effectiveness off different coolant strategies and test new coolant strategies. 
Machability of Dificult to cut materials  (1) This project involves experimental investigation of the machinability of difficult to cut materials(e.g., Titanium alloys) under different cutting parameters and using different coolant strategies
Nanofluidic screening of Peptides for Mitigating Food-borne Pathogenic Bacteria (1)Listeria Monocytogenes is a challenging food-borne pathogen, which poses a food safety threat to manufacturers of ready-to-eat food products. The prevalence and the antimicrobial-multidrug resistance of Listeria Monocytogenes are increasing in an alarming rate.  The disease 'Listeriosis' has a high fatality rate (20 to 30%), and the causative Listeria Monocytogenes acts as an opportunistic pathogen affecting those who are immune compromised such as pregnant women, unborn or newly delivered infants and the elderly. The presence in food of antimicrobial resistant Listeria can provide a direct infection hazard following ingestion and or food handling.  The susceptibility of food-borne pathogenic Listeria Monocytogenes to the current anti-biofilm treatment remains low.  The probiotic peptides produced by engineered lactic acid bacteria acts as a functional food, and are a novel trend for special health usage. Probiotic peptides have the potential to reduce the antimicrobial resistance of pathogens and hence present itself as a new trend in anti-biofilm strategy.  However, this peptide based anti-biofilm technology has not yet been fully utilized and realized. The overall objective of this project is to characterize the changes in microbial (Listeria Monocytogenes) motility in response to prescribed fluctuations of the cellular environment, and thereby develop a high-throughput screening assay for characterizing antimicrobial probiotic peptides against Listeria Monocytogenes. The specific objectives are (1) To evaluate the Minimum Inhibition Concentration (MIC), Minimum Bactericidal Concentration (MBC), Minimum Eradication Concentration (MEC) of probiotic peptides against Listeria using nanoporous microfluidic platforms, (2) To determine the single cell swimming dynamics of listeria against the chemo attractant, chemo repelling behaviour at various pH and temperature conditions, and (3) test the antimicrobial efficacy of probiotic peptide by surface-coating on structures and determine the efficacies of enhanced food-contact smart surfaces.
Development of Biosensor for Rapid Detection of Food Allergens (1)The economic cost of food allergies is in billions of dollars every year across the globe, attributing to doctor’s visit, hospital care and lost work days. Undeclared allergen in food is the primary reason for food recalls due to the mistakes of food processing industries and cross contamination in the plant. Opportunities exist for intentional contamination of dairy products such as milk. There is a dire need for rapid and accurate detection techniques of food allergens. The objective of this project is to develop a surface enhanced Raman spectroscopic method for rapid detection of food allergens such as ricin, ovalbumin and melamine in milk. The incorporation of gold nanoparticles with the milk sample will enhance the Raman signal. Immunomagnetic separation will be explored as an additional method for detecting the presence of food allergens such as melamine and ricin in milk. In addition, opto-microfluidic approach will be evaluated in integrating the sensing approach for allergens in dairy products. Differentiation of metabolomic markers from the same sample using multivariate statistical analyses will provide quick, reliable information on the food safety.
Design and Development of a Biosensor for Food Safety Applications (1)Listeria Monocytogenes is a challenging food-borne pathogen, which poses a food safety threat to manufacturers of ready-to-eat food products. The prevalence and the antimicrobial-multidrug resistance of Listeria Monocytogenes are increasing in an alarming rate.  The disease 'Listeriosis' has a high fatality rate (20 to 30%), and the causative Listeria Monocytogenes acts as an opportunistic pathogen affecting those who are immune compromised such as pregnant women, unborn or newly delivered infants and the elderly. The presence in food of antimicrobial resistant Listeria can provide a direct infection hazard following ingestion and or food handling.  The susceptibility of food-borne pathogenic Listeria Monocytogenes to the current anti-biofilm treatment remains low.  The probiotic peptides produced by engineered lactic acid bacteria acts as a functional food, and are a novel trend for special health usage. Probiotic peptides have the potential to reduce the antimicrobial resistance of pathogens and hence present itself as a new trend in anti-biofilm strategy.  However, this peptide based anti-biofilm technology has not yet been fully utilized and realized. The overall objective of this project is to characterize the changes in microbial (Listeria Monocytogenes) motility in response to prescribed fluctuations of the cellular environment, and thereby develop a high-throughput screening assay for characterizing antimicrobial probiotic peptides against Listeria Monocytogenes. The specific objectives are (1) To evaluate the Minimum Inhibition Concentration (MIC), Minimum Bactericidal Concentration (MBC), Minimum Eradication Concentration (MEC) of probiotic peptides against Listeria using nanoporous microfluidic platforms, (2) To determine the single cell swimming dynamics of listeria against the chemo attractant, chemo repelling behaviour at various pH and temperature conditions, and (3) test the antimicrobial efficacy of probiotic peptide by surface-coating on structures and determine the efficacies of enhanced food-contact smart surfaces.
Investigation between Candida albicans and Propionibacterium acnes Interactions Using Microfluidics  (1)Candida yeasts are normal inhabitants of the skin and mucosa, and they are important opportunistic pathogens. Candida spp. are also the most common fungal organisms associated with biomedical implant device nosocomial infections, with Candida albicans being the most common species isolated. C. albicans is an etiologic agent in several surgical wound specimens, because of the cell-mediated immunity and immunosuppression of the patients. Propionibacterium acnes are a Gram-positive bacterium, facultative anaerobic rod; it is a major and normal inhabitant of the human skin. The overall goal is to develop an in-vitro model consisting of mixed species P. acnes and C. albicans. This model will then allow some studies focusing on dual species interactions. Understanding of the polymicrobial interactions in chronic diseases associated with biofilms would provide novel strategies to treat and inhibit their growth. Investigation of the inter-domain interactions between bacterial and fungal species using in-vitro models, bio-imaging techniques and molecular approaches would drastically help to understand the spatial relationships as well the gene expression factors in developing novel antimicrobial strategies and therapeutics and represent exciting prospects. 
Microbial Couple on the Pimple - An Investigation between Candida albicans and Propionibacterium acnes Interactions (1)Candida yeasts are normal inhabitants of the skin and mucosa, and they are important opportunistic pathogens. Candida spp. are also the most common fungal organisms associated with biomedical implant device nosocomial infections, with Candida albicans being the most common species isolated. C. albicans is an etiologic agent in several surgical wound specimens, because of the cell-mediated immunity and immunosuppression of the patients. Propionibacterium acnes are a Gram-positive bacterium, facultative anaerobic rod; it is a major and normal inhabitant of the human skin. The overall goal is to develop an in-vitro model consisting of mixed species P. acnes and C. albicans. This model will then allow some studies focusing on dual species interactions. Understanding of the polymicrobial interactions in chronic diseases associated with biofilms would provide novel strategies to treat and inhibit their growth. Investigation of the inter-domain interactions between bacterial and fungal species using in-vitro models, bio-imaging techniques and molecular approaches would drastically help to understand the spatial relationships as well the gene expression factors in developing novel antimicrobial strategies and therapeutics and represent exciting prospects. 
Biosensor for Food Safety Applications (1) Listeria Monocytogenes is a challenging food-borne pathogen, which poses a food safety threat to manufacturers of ready-to-eat food products. The prevalence and the antimicrobial-multidrug resistance of Listeria Monocytogenes are increasing in an alarming rate.  The disease 'Listeriosis' has a high fatality rate (20 to 30%), and the causative Listeria Monocytogenes acts as an opportunistic pathogen affecting those who are immune compromised such as pregnant women, unborn or newly delivered infants and the elderly. The presence in food of antimicrobial resistant Listeria can provide a direct infection hazard following ingestion and or food handling.  The susceptibility of food-borne pathogenic Listeria Monocytogenes to the current anti-biofilm treatment remains low.  The probiotic peptides produced by engineered lactic acid bacteria acts as a functional food, and are a novel trend for special health usage. Probiotic peptides have the potential to reduce the antimicrobial resistance of pathogens and hence present itself as a new trend in anti-biofilm strategy.  However, this peptide based anti-biofilm technology has not yet been fully utilized and realized. The overall objective of this project is to characterize the changes in microbial (Listeria Monocytogenes) motility in response to prescribed fluctuations of the cellular environment, and thereby develop a high-throughput screening assay for characterizing antimicrobial probiotic peptides against Listeria Monocytogenes. The specific objectives are (1) To evaluate the Minimum Inhibition Concentration (MIC), Minimum Bactericidal Concentration (MBC), Minimum Eradication Concentration (MEC) of probiotic peptides against Listeria using nanoporous microfluidic platforms, (2) To determine the single cell swimming dynamics of listeria against the chemo attractant, chemo repelling behaviour at various pH and temperature conditions, and (3) test the antimicrobial efficacy of probiotic peptide by surface-coating on structures and determine the efficacies of enhanced food-contact smart surfaces.
Breeding Strategies for Improving Feed Efficiency and Reducing Methane Emissions in Dairy CattleThe demand for dairy products will continue to grow in the coming years due to growing middle classes in emerging economies and a general global population increase; demand for high-quality milk proteins will also increase. This project will assist dairy farmers and the dairy industry to breed cattle with higher feed efficiency and reduced methane emissions through genomics-based approaches. Farmers will save money (as feed is the single largest expense in milk production), while the international competitiveness of Canada's dairy industry will increase. The environmental footprint of the dairy sector will also be reduced, in part due to the lower methane emissions, but also because more feed efficient animals produce less manure waste. Broad application of the project's findings will be enhanced by the involvement of several industry organizations and international research partners in the project, not only benefitting Canada's dairy industry, but also contributing to global food security and sustainability. 
Highway Runoff Treatment Systems With the increasing scarcity of water resources throughout the globe, many jurisdictions have turned their attention to the protection, remediation and enhancement of existing freshwater sources. The primary aim of this research will be to develop and assess a novel roadside treatment system which has the capacity to capture, detain, and infiltrate the suite of stormwater pollutants while operating within Ontario’s unique seasonal climate and traffic conditions.  Using a combination of continuous field monitoring and discretely-collected water quality samples, the performance of the field-scale test facility will be evaluated for its ability to detain and dampen the migration of pollutants including petroleum hydrocarbons, metals (Zn, Cu, Fe, As), sediments and chlorides.
Two dimensional hyperspectral imaging systems for biophotonics applicationsOver the past decades, there have been tremendous developments in imaging, being the collection of monochromatic (single frequency) light over multiple pixels, and spectroscopy, being the collection of polychromatic (multiple frequency) light over a single pixel. Imaging has enabled measurement of spatial information, for identification of geometric features, while spectroscopy has enabled measurement of spectral information, for identification of chemical features. Modern engineering has begun to combine imaging and spectroscopy to form hyperspectral imaging systems which operate with multiple pixels each measuring polychromatic light. The potential of these hyperspectral imaging systems is beginning to be realized through biomedical applications (e.g., skin cancer detection) and biological applications (e.g., quality control of produce).   Although there is great promise, conventional hyperspectral imaging systems have a significant challenge preventing their widespread application. This challenge is the inability to image past one dimension as the second dimension on the required image sensor is occupied by the spectral data. (These conventional hyperspectral imaging systems are sometimes called 'pushbroom' systems as the one dimensional array must slowly be pushed across the second dimension to assemble two dimensional hyperspectral images.) This significant challenge is addressed by this work, which will leverage frequency multiplexing techniques (developed in the Collier Research Group) to produce a two dimensional hyperspectral imaging system. Here, the first dimension of the image sensor will be used for the first spatial dimension, however, the second dimension of the image sensor will be used for both the second spatial dimension and the spectral data. This is possible as each pixel can be encoded with a specific modulation pattern. Upon demodulation, the imaging sensor data will be decoded to extract the wavelength data for each pixel. It is envisioned that such a two dimensional hyperspectral imaging system will have tremendous importance to biomedical and biological applications.
Breeding Strategies for Improving Feed Efficiency and Reducing Methane Emissions in Dairy Cattle (focus on computing / statistics / analysis)The demand for dairy products will continue to grow in the coming years due to growing middle classes in emerging economies and a general global population increase; demand for high-quality milk proteins will also increase. This project will assist dairy farmers and the dairy industry to breed cattle with higher feed efficiency and reduced methane emissions through genomics-based approaches. Farmers will save money (as feed is the single largest expense in milk production), while the international competitiveness of Canada's dairy industry will increase. The environmental footprint of the dairy sector will also be reduced, in part due to the lower methane emissions, but also because more feed efficient animals produce less manure waste. Broad application of the project's findings will be enhanced by the involvement of several industry organizations and international research partners in the project, not only benefitting Canada's dairy industry, but also contributing to global food security and sustainability. 
Breeding Strategies for Improving Feed Efficiency and Reducing Methane Emissions in Dairy Cattle (1)The demand for dairy products will continue to grow in the coming years due to growing middle classes in emerging economies and a general global population increase; demand for high-quality milk proteins will also increase. This project will assist dairy farmers and the dairy industry to breed cattle with higher feed efficiency and reduced methane emissions through genomics-based approaches. Farmers will save money (as feed is the single largest expense in milk production), while the international competitiveness of Canada's dairy industry will increase. The environmental footprint of the dairy sector will also be reduced, in part due to the lower methane emissions, but also because more feed efficient animals produce less manure waste. Broad application of the project's findings will be enhanced by the involvement of several industry organizations and international research partners in the project, not only benefitting Canada's dairy industry, but also contributing to global food security and sustainability. 
Developing High Efficiency Nursery Water Management Protocols using Plant Water Status and Meteorological MeasurementsThis project involves the assessment of irrigation management strategies in Ontario’s nursery industry. This sector of ornamental horticulture (also including turf and greenhouse) is the least efficient in managing irrigation water. The Controlled Environment Systems Research Facility (CESRF) at the University of Guelph has developed wireless sensor technologies to directly measure plant responses to water stress and will be deploying these systems in nursery applications in southern Ontario. This project will continue to support the testing of enhanced instrumentation in this field in collaboration with industry sponsors and will also contribute to the knowledge and technology transfer throughout this industry sector across Canada.  The field data will be used to refine and validate irrigation models that better reflect actual crop water requirements, both temporally and quantitatively. The candidate will be responsible for maintaining field equipment and the collection and initial processing of field data.  There will also be a significant lab component in which the candidate will be exposed to microbiological techniques, basic chemistry, and basic electronic assembly. They may also be actively involved in the preparation of manuscripts for the publication of the research findings and communication with commercial partners. 
Multiple Mobile Robot Navigation Mobile robots/vehicles: docked robots/vehicles are vehicles that are physically connected together to form a chain. The objective of this project is to implement a motion controller (and most likely an estimator) for trajectory tracking of these robots to effectively navigate them in different environments so the robots do not collide with any obstacles. This is a very exciting project as it involves mainly real-time implementation on actual robots. The student might work with a graduate student as well. Research work in this project involves: (i) control  implementation, (iii) performing experiments for different case studies, and (iv) assess and summarize the results. 
Investigating Kid Mortality in the Ontario Dairy Goat Industry This will be the second year of a 3 year project investigating the causes of mortality in dairy goat kids < 4 months. We are visiting 40 farms in the summer of 2018 to assess farms for the level of mortality and ask producers questions about their management practices. We will also be collecting all kid carcasses and conducting post mortems on them.In addition, we will be analyzing colostrum samples obtained from farms for antibody levels and taking blood on some recently born dairy kids to detect failure of passive transfer.
Design and application of novel electrohydrodynamic dehydration unit for perishable food productsThe proposed project deals with design and development of novel electrohydrodynamic dehydration (EHD) unit for perishable fruits and vegetables. Electrohydrodynamics deals with application of high electric field in the range of 20-30 kV/cm for generation of corona/ionic wind, which enhances the dehydration/mass transfer process. In this project, we intend to design an innovative EHD unit that will be used to study the physics behind the dehydration process under the influence of external electric field. COMSOL multiphysics software will be used to conduct numerical simulation of the EHD process and later experimental setup will be used to validate the results. 
Microwave-assisted hydrothermal carbonization of food waste At present the world is facing severe threat from increased green house gas emission and global warming. Scientists are working on development of various sustainable solutions and one such solution is application of Biochar for carbon sequestration. In the proposed project, we intend to utilize microwave energy for conversion of organic food wastes from farms and municipality into hydrochar. Conventional hydrothermal carbonization processes are time consuming and energy intensive in nature. Whereas Microwave Hydrothermal Carbonization process requires less time and can produce hydrochar with varied functional properties.
Conservation of freshwater ecosystems 2018 Freshwater unionid mussels a host fish for their glochidia (parasitic larvae) to develop and disperse. In order to help conserve and study these species, it is necessary to develop methods to augment/ re-establish freshwater mussels through artificial propagation in the lab and captive propagation in the field. We accomplish this by monitoring gravid periods of mussel SAR and common species in rivers in southern Ontario, determining host fish(es), rearing juvenile mussels, and studying the basic biology of these species (e.g., feeding, sex ratios etc).  We are also involved in determining their feeding rates on different types of alge in the field, the habitats of their juvenile stages, and their dispersal.
Physical ecology of aquatic ecosystems 2018 We are examining a number of fundamental issues in aquatic ecosystems, principally rivers and lakes, which involve the interaction of biology, chemistry, and hydrodynamics. For example, hypoxia (or low oxygen concentrations) can be harmful biologically, affect water chemistry, and provide an indication of water quality. Our approach is to examine water movement, oxygen demand in the water and sediments, and link these to understand the mechanisms of oxygen transfer and/or depletion. We do this using a number of innovative techniques including eddy correlation involving high resolution measurements in the field and careful experiments in the laboratory.
Quality of Experience on Smartphones In this project the student will work with on the Quality of Experience on Smartphones. Specifically, through a number of experiments with smartphone devices of different characteristics (different screen size, screen resolution etc.) the student will evaluate the user experience during a video session. The main goal of the project is to examine the effects of the device characteristics on the user video experience.
Mobile devices energy consumption monitoring_Clone (1) In this project the student will work with on power monitoring of mobile devices. The student will focus on a range of hardware platforms such as Arduino and Raspberry Pi and also include state of art smartphone devices, with different specification. The main goal of the project is the energy consumption monitoring and characterization of the devices. The device will operate under different processor stages and the required energy will be monitored. The student will carry a number of experiment will the different devices and evaluate the energy requirements.
Drones for emergency application S18 In this project the student will work with on an emergency response drone application. The application scenario is as follows: A number of sensors are deployed in a monitoring area. When an important event trigger one of the sensors, an alarm signal will arrive at the control room. At the next stage a drone should fly over the monitoring area and check the sensor which reported the event. The student will work on wireless drone to drone and drone to sensor communication, as well as drone control through mobile and remote applications.   All the components of the project are available and ready to use.
Healthcare monitoring system though smart phones and wearable sensors (1)In this project the student will work with on a personalized health monitoring using smart phones and wearable sensors. Online, real-time and remote healthcare systems are useful because of timely and efficient healthcare services. Important human vital signs such as blood pressure and heart rate can be monitored though sensors in smartphone while readings from wearable sensors can enhance the captured signals.  The proposed research project will make use of sensor exists in smartphones and advanced wireless and wearable sensor technologies. The student will work with smartphones and develop software application that can record the sensor readings and provide useful feedback. All the necessary equipment is available for training, testing and experimentation. It is expected for the student to work on the latest Android OS. 
Quality of Experience on Smartphones  S18 In this project the student will work with on the Quality of Experience on Smartphones. Specifically, through a number of experiments with smartphone devices of different characteristics (different screen size, screen resolution etc.) the student will evaluate the user experience during a video session. The main goal of the project is to examine the effects of the device characteristics on the user video experience.
Healthcare monitoring system though smart phones and wearable sensors S18In this project the student will work with on a personalized health monitoring using smart phones and wearable sensors. Online, real-time and remote healthcare systems are useful because of timely and efficient healthcare services. Important human vital signs such as blood pressure and heart rate can be monitored though sensors in smartphone while readings from wearable sensors can enhance the captured signals.  The proposed research project will make use of sensor exists in smartphones and advanced wireless and wearable sensor technologies. The student will work with smartphones and develop software application that can record the sensor readings and provide useful feedback. All the necessary equipment is available for training, testing and experimentation. It is expected for the student to work on the latest Android OS. 
Mobile devices energy consumption monitoring S18 In this project the student will work with on power monitoring of mobile devices. The student will focus on a range of hardware platforms such as Arduino and Raspberry Pi and also include state of art smartphone devices, with different specification. The main goal of the project is the energy consumption monitoring and characterization of the devices. The device will operate under different processor stages and the required energy will be monitored. The student will carry a number of experiment will the different devices and evaluate the energy requirements.
Great Lakes Basin stream water balance under a changing climateGroundwater is an extremely important resource for the agricultural industry and for rural and urban potable water supply. The purpose of the project is to understand the impacts of climate change on the water balance in a clay dominated agricultural watershed in southwestern Ontario, Canada. To achieve this, data from an Integrated Climate-Water Monitoring Station in the Lake Huron Basin will be used along with newly collected field data.  A water balance model with current climate conditions will be used to establish a baseline to be compared to the same model with possible future scenarios to understand the impacts of a changing climate. This will also allow an investigation of surface water – groundwater interaction for a typical hydrological setting encountered in Great Lakes Basin under the current and future climates. Nutrient impacts (from agriculture) on the groundwater and stream will also be investigated. A new methodology for generating climate scenarios using historical data in conjunction with down-scaled climate projections will be employed. The Globalink student will support a research associate and a graduate student for essential field work and groundwater sampling regimes. The Globalink intern will gain valuable engineering research, critical thinking and technical water resources engineering field experience through this position.  
Characterizing a Novel Synthetic Gene that Alters Flowering Time in Diverse Plant SpeciesThe life strategy of flowering plants consists of two fundamental phases: a vegetative phase during which plants make leaves, stems and other green tissues, and a reproductive phase when plants produce flowers and seeds. The switch from vegetative to reproductive growth is called the floral transition, and it is a key developmental event in the life of most plants on earth. The floral transition is especially important for agriculture because a precise balance between vegetative growth and flower production is directly correlated with plant yield. Optimal flowering time in vital crops such as rice, wheat and corn is crucial because the seeds produced by these plants is derived from the flowers. Other crops, such as sugarcane, require a prolonged vegetative phase because when flowering occurs the desired product, sugar in this case is diverted to flower production and is therefore lost.  A key component of the floral transition is a natural substance called florigen. Recent studies found that florigen is a small protein that is produced in leaves that controls the floral transition in all plants examined so far. The research project proposed here investigates the activities of a novel synthetic variant of florigen, called anti-florigen, that has the opposite effect of florigen; i.e. it prevents flowering rather than promotes it. The research carried out by the student will be to further characterize this anti-florigen by molecular manipulation of the protein coding sequence. This will be done by using recombinant DNA techniques followed by transformation into different plant species to determine the effect on plant flowering.  For this research the student will develop basic skills in DNA manipulation and plant transformation, which are both cornerstones of modern agricultural biotechnology.
Deciphering the important role of microRNAs in controlling plant developmentA recent exciting finding in biology is that previously undiscovered classes of small RNAs, micro RNA (miRNA) and small interfering RNA (siRNA), play vital roles in gene regulation during organism development. Plants in particular have unique small RNA classes that regulate growth under varying environmental conditions.  Therefore a better understanding of how miRNAs and siRNAs control plant growth will have a major impact on future agriculture. This research project takes a synthetic biology approach to investigate miRNA function. In particular, we aim to determine how important regulatory small RNAs move from one plant organ to another. Emerging studies suggest that small RNA molecules are mediate key plant responses to their environment. Therefore a better understanding of how these mobile regulators move from one part of the plant to another is an important aspect of this control. To begin to answer this question our lab has developed a unique selection systems that can be used to decipher the mechanisms of small RNA movement. For this purpose, a synthetic miRNA has been created that specifically interferes with plant flowering. However, for this synthetic molecule to affect flowering it must move from leaves, where it is synthesized, through the plant vascular system, to the shoot meristem, where flowering is inhibited. Alteration of the movement of this mobile small RNA signal by specific mutations is leading us to genes that encode components of undiscovered small RNA long distance transport system. The student researcher will be part of the project to select for mutants that interfere with small RNA production or movement.  Once mutants are identified, whole genome sequencing will be performed and the underlying mutated genes identified. The student researcher will aid in characterizing these mutants by isolating the genes, analysing their sequences and performing  bioinformatic analysis of gene function.
Bio-inspired robots Hexapod robot is a bio-inspired robot that can be used for many interesting studies such as learning the behaviour of animals in walking and implementing them on robots. The goal of this project is to implement some walking algorithms on an actual hexapod robot (we have in the lab). This is a very exciting project as it involves real-time implementation of walking patterns on an actual robot. The student might work with a graduate student as well. Research work in this project involves: (i) algorithm implementation, (iii) performing simulations and experiments for different case studies, and (iv) assess and summarize the results. 
Investigations of Sulfur Containing Reactive Intermediates (1) The assorted sulfur containing functionality within chemistry have shaped a diverse and dynamic field of study with applications in the vital areas of materials, pharmaceuticals, agrochemicals, nano and interfacial science, biochemistry and environmental chemistry.The reactions and roles played by the sulfenic acid functionality (RSOH) and its conjugate base (RSO-M+) are of particular contemporary importance. A resurgence of interest in these species is due to their increased recognition and detection as important intermediates in biological systems and their expanded synthetic utility. Sulfenic acids are key intermediates in the biological oxidation of thiol to disulfide. This conversion defines the essential role of sulfenic acids in signal transduction and redox balancing in the cell, and methods for sulfenic acid detection are a very important area of study. Another key advancement has been the recognition that the O-H bond of a sulfenic acid is the active chain-breaking functionality involved in peroxy radical capture, a finding that corrects an established belief and permits accurate anti-oxidant studies to go forth. Finally, the synthetic value of sulfenic acid addition reactions has been significantly expanded through its application to several new substrates and functional group environments.The Schwan group has introduced methods for the formation of sulfenates with several substituent groups. At this stage we have commenced research to probe the reactivity of the sulfenates bearing an allene group. The potential for planar chirality within a substituted allene presents opportunities to introduce new methods of chiral induction within organosulfur molecules. The project entails the preparation of sulfenate precursors followed by experiments to probe the reactivity of the allenyl sulfenates mostly through evaluating the chiral induction involved during carbon-sulfur alkylations with diverse electrophiles. 
The preparation of novel thiotetronic acids found in groundwater (1)Electrospray ionization (ESI) with differential ion mobility spectroscopy (FAIMS) and “soft” mass spectrometry (MS) provide unique analytical capabilities has led to the discovery of a series of sulfur containing compounds in drinking water from underground sources in Canada and the United States. Using mass spectral fragmentations, these polar compounds were assigned to be thotetronic acids. The analysis technique suggests that the thiotetronic acids accumulate in underground aquifers. (Lyczko, Beach & Gabryelski Anal. Chem. 2015, 87, 9884.)These compounds hold vital importance as several previously developed thiotetronic acids have demonstrated anti-tuberculosis activity. In 2014 9.6 million people were diagnosed with TB, 1.5 million people died from TB, and almost half a million people developed multi-drug resistant TB. The incidence of MDR-TB and extensively drug resistant TB (XDR-TB) is growing due to the long treatment times, the limited number of antibiotics available to treat TB, and the propensity for currently used antibiotics to cause adverse side effects leading to the termination of treatment.Since the compounds are identified through characterization techniques only, an independent preparation is required for confirmation of structure. Both literature methods and a new synthetic approach are planned for the preparation of the new thiotetronic acids. Standard synthetic organic chemistry methods will be used, with incorporation of the sulfur at a relatively early stage. It is hoped that  we can develop a synthetic method suitable for the preparation of several analogs of the thiotetronics acids.
The Development of Sulfur and Nitrogen based Catalysts for Organocatalysis (1)The discovery, evaluation and industrial implementation of catalytic reactions are vital to the successful development of sustainable processes in the chemical world. While many catatytic transformations have been established, there is still an opportunity for the academic researcher to make significant contributions, particularly in the area of sulfoxide containing ligands.The Schwan group has begun a research program designed to evaluate chiral amino sulfoxides as bi- or tridentate metal ligands for selected catalytic processes. Synthetic access to the catalysts has been facilitated by our ability to prepare them using sulfenate substitution chemistry which delivers amino sulfoxides with complementary stereochemistries compared to sulfoxidation processes. The project involves preparing a library of amino sulfoxides by both sulfenate substitution, sulfide oxidation and other chemical adaptations including thiourea formnation. These compounds will then be assessed for their usefulness in asymmetric versions of important organocatalytic transformations such as, but not limited to the Henry reaction, allylic alkylations and conjugate additions.
Software-Defined Wireless-on-the-Cloud Imagine a virtual environment in which wireless networks are created, expanded and shrunken based on traffic load and number of users, all through programs running on a controller in the cloud. The rise of cloud computing and software-defined networking has introduced opportunities for deployment of truly elastic wireless networks. In such networks, physical access points merely serve as communication conduits; the logical role of a wireless access point/router is played by virtual modules running on cloud-based servers. This configuration would allow fast creation of new networks, expansion or shrinking of existing networks based on user demand, and new wireless network-as-a-service architecture.The objective of this project is to develop techniques for embedding such elastic virtual wireless APs into a group of openflow-supporting wireless APs that form a physical substrate network. As part of the project, a middleware layer will be implemented that would allow slicing the substrate physical access point network for supporting multiple virtual wireless networks. The team will develop an orchestration layer to automate the creation, embedding and dynamic reconfiguration of the virtual machines, and will conduct comprehensive analysis and testing to compare the performance of virtual versus physical wireless networks and identify the performance bottlenecks.   
Software-defined multimedia streaming networks Video streaming now accounts for a large portion of Internet traffic, mostly thanks to Netflix and other providers. Such companies rely on a large network of content servers around the world, often cloud-based, to deliver this content. As Internet services improve around the world, user’s expectation regarding the quality of streaming service is also increasing. Lagging, buffering and occasional loss of the stream are no longer considered acceptable. This causes a problem in cases where a large audience attempts to receive a live stream; imagine millions of people suddenly switching to a channel to watch Olympic opening ceremonies. The network should be able to measure the quality of delivery (also called Quality of experience) and take quick action to remedy any problem that might affect it negatively.The objective of this project is to design and implement an environment for measuring Quality of Experience in software-defined multimedia streaming networks. The first step in the project involves creation of a cloud-based virtual test bed for delivery of multimedia content between users and cloud-based streaming servers. Then, the team will develop tools for collecting analytics on video quality from the network and the end users, and for providing this information to a QoS control application on the SDN controller. Extensive testing will be conducted to verify the performance of the system under various loads and scenarios.  
Simulation of Large-Scale Disaster Recovery in Communication NetworksLarge-scale failures resulting from natural disasters or intentional attacks are now causing serious concerns for communication network infrastructure, as the impact of large-scale network connection disruptions may cause significant costs for service providers and subscribers. Natural disasters such as earthquakes or power outages may cover a vast area and the impact of such disasters on the physical communication infrastructure would cause large-scale network service failures. In this event, simultaneous damages in several links and nodes may cause substantial loss of information. In response to the need to deal with such scenarios, our research team has developed a number of algorithms that would allow a network management system to evaluate the risk to network traffic paths in real time as the disaster unfolds, and takes action to re-route traffic toward safe zones in order to minimize service disruptions. The objective of this project is to simulate the performance of these methods in an emulated software-defined wide-area network (SDWAN).  The main task in this project is to develop necessary scripts to integrate these algorithms into the existing SDN testbed in our lab and to create a variety of failure scenarios for testing their performance. Students would gain some good experience with virtual environments, network simulation, MATLAB scripts and other useful networking tools.



Children Privacy Protection Engine for Smart Anthropomorphic Toys (1)A  smart toy is defined as a device consisting of a physical toy component that connects to one or more toy computing services to facilitate gameplay in the Cloud through networking and sensory technologies to enhance the functionality of a traditional toy. A smart toy in this context can be effectively considered an Internet of Things (IoT) with Artificial Intelligence (AI) which can provide Augmented Reality (AR) experiences to users. Referring to the direction of the United States Federal Trade Commission Children’s Online Privacy Protection Act (COPPA) and the European Union Data Protection Directive (EUDPD), this study adopts the definition of a child to be an individual under the age of 13 years old. In this study, the first assumption is that children do not understand the concept of privacy. The second assumption is that children will disclose as much information to smart toys as they can trust. Breaches of privacy can result in physical safety of child user, e.g., child predators. While the parents/legal guardians of a child strive to ensure their child’s physical and online safety and privacy, there is no common approach for these parents/guardians to study the information flow between their child and the smart toys they interact with. The main objective of this research is on developing a privacy-aware context data model for smart toys.
Computational design of novel functional molecular systems (1) Search of new molecular compounds of both fundamental and practical interest is in the very heart of chemical research. The project will deal with prediction and analysis of the static and dynamic properties of new molecular systems of ion-pair trapped molecules and metal-mediated molecular junctions, including: - design of novel intermolecular insertion-complexes and interfaces,- analysis of their structure and stability to dissociation and isomerization,- prediction of spectral features to aid experimental identification,- modelling of charge-controlled geometry alterations of these systems, - evaluation of reshaping of the trapped molecules,- adding polarity to non-polar molecules,- linking of molecules,- investigation of induced molecular isomerization, etc. Such systems are relevant for a broad spectrum of possible applications including:- development of new molecular systems, nanostructures and materials, - efficient light sensors (via large dipole moments), - novel type of catalysis and induced chemical reactions, - assisted molecular assembly,- molecular storage and energy accumulation, - molecular devices and machines.The students will acquire hands-on experience of using modern Computational Chemistry software as well as knowledge and skills in the prospective area of Nanoscience.They will benefit from co-authored publications in high-rank scientific journal and supervisor recommendations in the future job search. Examples of recent work:F. Y. Naumkin and D. J. Wales,(1) B. Cochrane and F. Y. Naumkin, Reshaping and linking of molecules in ion-pair traps.Chem. Phys. Lett. 643 (2016) 137-141.(2) F. Y. Naumkin and D. J. Wales, Trapping of hydrogen atoms inside small beryllium clusters and their ions.Chem. Phys. Lett. 659 (2016) 282-288.(3) B. J. Irving and F. Y. Naumkin, A density functional investigation of structure-property evolution inthe tetrakis hexahedral C4Al14 nanocluster,J. Chem. Phys. 141 (2014) 131102.
Intelligent Control and Protection Systems for High Performance Micro Energy Grids (1)This project is aiming at the design and development of micro energy grids with intelligent distributed control systems for commercial transportation (i.e. vehicles/rails) with optimized performance and implementation of micro control of vehicle / rail micro energy grids. The implementation of high efficiency micro energy grids for high performance vehicle / rail will provide great advantages. Accordingly, hybrid vehicles / rails are proposed where they consume less fuel and increase the overall mission efficiency by reuse the dissipated braking energy to recharge the batteries. Batteries can also be recharged during parking / running (hence can use renewable energy resources and eliminate the recharging time). It can switch to fuel cell engine during long term driving (whenever batteries are out of energy). 
Advanced Plasma Generation Systems This project is aiming at the design and testing of advanced plasma generation system and their applications on clean energy and industrial applications. The project involves research of plasma generation circuits, integration challenges and design of power supply systems, and design and testing of plasma control system.
A robust software for controlling networked autonomous vehiclesAutonomous electric vehicles are a trend in the automotive industry.This project aims to design and build a robust control software for next generation vehicles which are highly inter-connected. Our lab has autonomous toy vehicles which can be used to validate the robustness of control software.
Automated software bugs finder for internet of things (IoT) The embedded market is growing exponentially, and this will continue to happen due to the stronger demand for enhanced software components in embedded systems such asmultimedia systems in cars, smart home systems, and smart medical systems which all be connected in internet of things (IoT). This project aims at designing and building tools for finding safety and security critical software bugs continuously and automatically in the framework of IoT.
Operations research in Marketing and supply chain management_2017 (1)The rapid expansion of ecommerce has led to large shifts in supply chains. These encompass online selling by manufacturers (dual supply chains) which creates competition between manufacturers and retailers, and reorganization of retail activities. This project will explore issues in this context related to pricing and operational strategies in online supply chains, and the impact of dual distribution on supply chain performance.
Segmentation of Magnetic Resonance Images (MRI) (1) Analysis of medical images is essential in modern medicine. With the ever increasing amount of patient data, new challenges and opportunities arise for different phases of the clinical routine, such as diagnosis, treatment, and monitoring. This research project will focus on the automatic segmentation of patients' medical scans, more specifically magnetic resonance images (MRI). A number of segmentation algorithms including adaptive thesholding, active contours, fast marching, level-sets, and graph partitioning have been shown to be useful for various imaging modalities including MRI. Our group has access to repositories of MRI data including breast, cardiac, and brain, obtained from partner Ontario hospitals.The project will involve automatic and semi-automatic delineation and measurement of healthy anatomy and anomalies. Separating boundary of an organ from the surrounding tissue for various applications including computer-aided diagnosis (CAD) and computer-assisted surgery (CAS) will be the main focus of this project.The potential candidate will be exposed to a wide range of medical image processing algorithms and is expected to perform literature review, implement and test algorithms on medical imaging data, and prepare scientific reports.
Registration of Magnetic Resonance Images (MRI) (1) Analysis of medical images is essential in modern medicine. With the ever increasing amount of patient data, new challenges and opportunities arise for different phases of the clinical routine, such as diagnosis, treatment, and monitoring. This research project will focus on the registration (or alignment) of patients' medical scans, more specifically magnetic resonance images (MRI). A number of registration algorithms have been shown to be useful for various imaging modalities including MRI. Our group has access to repositories of MRI data including breast, cardiac, and brain, obtained from partner Ontario hospitals.The project will involve developing image registration algorithms aimed at computer-aided diagnosis (CAD) and computer-assisted surgery (CAS) will be the main focus of this project.The potential candidate will be exposed to a wide range of medical image processing algorithms and is expected to perform literature review, implement and test algorithms on medical imaging data, and prepare scientific reports.
Development and testing of a gamified virtual reality addiction management system utilizing desensitization to substance addiction cuesThe overall aim of this large and ongoing project to develop a unique game-based virtual reality addiction management framework (VRAMF). The VRAMF will allow those without a strong technical/programming background to develop VR games designed for the treatment of substance use disorder and will be grounded in the latest advancements in the areas of: i) the physiological and psychological responses to VR addiction cues, ii) the use of VR in desensitization to addiction cues, iii) mindfulness training, and iv) the optimization of VR imagery for producing physiological and psychological responses. Using the VRAMF, a VR game will be developed specifically targeting substance use (drug) disorder. A series of human-based studies that employ the VR game will be conducted to examine: i) the use of cognitive behavioural gamified elements in addiction management, ii) whether VR can reduce physiological and psychological responses to addiction triggers, iii) which elements of a gamified treatment system are required to demonstrate behavioral change in addiction, iv) whether physiological monitoring and biofeedback, alongside mindfulness training can lead to a reduction of trigger responses to VR stimuli in addiction, and iv) short- and long-term abstinence. Furthermore, the VRAMF will be developed as a novel research tool allowing assessment of various parameters of the virtual world such as the quality of the visual scene, adjustment of multimodal interactions, in association with substance use outcomes. This aspect of the project will result in a set of best practices to guide developers of VR addiction treatment applications. As a student working on this Globalink Research project, your focus will be on smaller part of the overall project described above. More specifically, you will be working on the VRAMF itself. 
Investigation of bacterial regulatory pathways involved in plant-microbe interactions (1)Acetic acid bacteria (AAB) are important for many biotechnological applications including synthesis of nanocellulose, consisting of an ultra fine network of nanofibres. The unique nanomorphology of bacterial cellulose contributes to its tensile strength and highly crystalline structure. Extracellular cellulose is a crucial component of the biofilm structure of many bacteria facilitating attachment and providing protection. The objective of this project will be to investigate the signaling pathway involved in cellulose-facilitated attachment of AAB to plants through targeted gene deletion, proteomic analysis and characterization of bacterial cellulose yield.
Games UX Evaluation The successful candidate will receive training to design and conduct user experience (UX) evaluation studies for mobile and PC games. The student will conduct game usability and playtesting as well as one-on-one interviews with players. The student will gather data to help improve the quality and usability of underdevelopment games. After the initial training, the student will be able to organize, conduct and report UX evaluation studies. This is a suitable project for applicants that have interest in researching and compiling ‘market-research’-type reports on the data we collect during gameplay, or through other data-collection means, such as questionnaire, interview or survey. Candidates should be able to demonstrate interest and/or experience in conducting experiments, report writing and market research or consumer insight.
Optimized Design of Converters for Electric Vehicle Applications (1)Electric vehicles (EVs) will soon be a fact in our daily life due to new government regulations like the carbon tax. Efficient converters are eminent for a more efficient vehicle; new semiconductor-based design is one of the viable solutions to this problem. The project will allow the student to develop simulation and prototyping skills for these converters with the state-of-the-art semiconductors in the market. This is a good step on the road for a light-weight-based vehicle, thus extending the range of these vehicles.
Development of an Robotic Aerial Manipulator System The use of tele-operated and autonomous aerial vehicles or "drones" is becoming more and more common for inspection and surveillance tasks. However, their use beyond these tasks is extremely limited due to their low payload capabilities and high power consumption rates. Typical multi-rotor systems can only be aloft for minutes at a time and cannot carry a large payload since much of their payload is taken up with the weight of their batteries. To overcome these shortcomings and to extend the capabilities of multi-rotor robots beyond inspection and surveillance tasks, it is proposed to develop the underlying theories and technologies needed to design and control tethered aerial manipulator systems. This research project will achieve this goal through the development of a prototype tethered aerial manipulator system, dubbed the Aerial Manipulator System (AMS). The novel AMS concept involves the design and development of a system capable of unprecedented versatility for robotically manipulating parts and/or servicing areas that are not easily accessible from the ground by traditional means such as ladders, cranes, or scissor lifts. Similar to an undersea Remotely-Operated Vehicle (ROV) with a robotic arm attached, the AMS consists of an Aerial Support Vehicle (ASV) connected via an umbilical cable to an Autonomous Aerial Vehicle (AAV).  In essence, the AMS is an ROV for the sky. To verify the feasibility of the AMS idea, this research project involves the continued design, development, construction, and testing of a proof-of-concept prototype of the AMS.
Synthesis of metal oxide/carbon composite materials for energy storage and conversionThe project involves the synthesis of metal oxide/carbon nanostructured materials using infrastructure and methods developed in our group for the synthesis of titanium dioxide/mesoporous carbon composites. In this approach, the surface of carbon is modified by the adsorption of small molecules to control the deposition of metal oxide nanoparticles on carbon using different solution-based sol-gel methods. As part of this project; the student might need to investigate the equilibrium distribution of selected adsorbate molecules between a liquid phase containing the adsorbate molecules and different carbon substrates as a first step for the deposition of metal oxide films. After the deposition, materials will be annealed at high temperature, and a complete compositional and structural analysis will be carried out using thermogravimetric analysis, scanning electron microscopy, powder X-ray diffraction, Raman spectroscopy, FTIR, and  BET surface area determination. The impact of the catalyst chemical and physical environment on the kinetics of the oxygen reduction reaction and oxidation of liquid fuels will be investigated using rotating disc voltammetry and electrochemical impedance spectroscopy. The student will receive training in the utilization of the different types of equipment and interpretation of the experimental results.Depending on the findings, the results obtained as part of this internship might be published in high impact peer-reviewed journals. The student is expected to make a significant contribution to the paper to be considered a co-author. 
Coordination based assemblies for electrochromic (EC), electro-optic, and photonic materials.  (1)Coordination based SAMs (self-assembled monolayers) will be prepared and examined as robust functional EC materials and in molecular electronics. We will prepare a series of nitrogenous ligand -Fe2+ type materials covalently anchored on an appropriate support (TiO2, WO2, FTO/on glass; or silicon). Subsequently, we will fine-tune the colour of our assemblies by rational ligand modification.Varying the number of pyridine moieties and changing the nature of the organic functionalities in one or several pyridine rings, (introducing a conjugated organic moiety or fused aromatic ring), or metal moiety will significantly affect  metal to ligand (M-L) charge transfer and as a result change the colour of the metal complex. Through this approach, we will access different colours (red to blue). From preliminary results with terpyridine-Fe2+ SAM covalently immobilized on FTO/glass, electrochemical switching the oxidation state from Fe2+ to Fe3+ results in complete decolouration of the material. We will explore chemical and electrochemical switching properties, stability, conductivity and colour efficiency of these novel materials. The ultimate goal will be to create applicable EC materials with high coloration efficiency, colour homogeneity, high contrast ratios and controllable switching time. Changes in molecular design and deposition procedures (SA in solution and vacuum deposition) will be used to explore different arrangements on the surface. Structural factors such as length and bulkiness of the organic spacer, sterics and electronics, and the nature of the metal moiety, will be varied in order to investigate their influence on the packing density and properties of the SAMs. Finally, molecular wire-like highly conductive materials on activated silicon surface could be achieved using vinyl-terminated molecules.
Preparation of functional materials on the surface for detection of metal ions (1)In this project, visiting exchange student will work closely with other lab members, on the synthesis of novel ligands and their deposition on surfaces. We will determine binding affinities and establish stoichiometry of the ligands coordination to variety of metal ions. Self-assembled monolayers formed from these novel ligands will be further interacted with aqueous solutions of suitable metalloproteins. The exchange students who advance this research will learn organic, inorganic, analytical, physical, and surface chemistry; will get strong experience in applying their knowledge to design new materials starting from synthesis of molecular building blocks, assembly them using various binding motifs, and analyze the optical response of the developed sensor interacting with variety of analytes. Metal binding affinities, surface coverage, porosity, stability, electrocatalyic, redox, electrochromic and spectroscopic properties will be optimized. Chemical modification of the ligand will allow for the incorporation of metals of different sizes that will define the hydration shell and as a result, the properties of the SAM. Various functional motifs could be introduced into one multidentate ligand to simultaneously detect different metals and allow real time simultaneous detection and quantification of various analytes in multicomponent systems. Once the binding and detection of single metal ions is well understood on support, we will then prepare sensing arrays able to analyze multi–component systems. Mixed molecular assemblies with ho-mogeneous distribution of key functionalities will be prepared by: 1) co-deposition, when few functional-ities competitively absorbed on the same solid support; or 2) stepwise deposition where large templating molecule are pre-deposited on support and then smaller molecules fill available space on the surface. Controlled ‘molecular printing” on the solid support with an appropriate mask or direct-write bottom-up dep-osition will be used to create sensing arrays with pre-designed patterns and properties. 
Event-Based Data Dissemination Protocols for Vehicular Networks (1)Existing ad hoc networks data dissemination protocols are limited to a single application domain and do not address all data dissemination issues in Vehicular Networks: warning systems use flooding mechanisms, which generate excessive packet overhead; history-based approaches may be inefficient in highly mobile networks; opportunistic carry-and-forward techniques may not suit real-time services due to induced latency; and geographic routing relies on positioning systems (e.g., GPS), which might not always be available or precise (e.g., in tunnels or downtown cores). Thus, this research will investigate these issues and develop hybrid data dissemination techniques considering social ties of drivers and vehicles’ data (e.g., history of visited locations, destination set on onboard GPS system, etc.) to cope with the different Intelligent Transportation System (ITS) service requirements.This research will design and develop an efficient and fault-tolerant  data dissemination framework in large-scale vehicular networks that can be used for multiple applications. We will develop an event-based data dissemination framework that will serve as the basis for a number of different applications in vehicular networks. 
Brain-Computer Interfaces for Computer Security This project explores different aspects of brain-computer interfaces (BCI) using commercial BCI headsets and leveraging implicit and explicit characteristics of the human mind. We will measure event-related potentials (ERP) that trigger upon the stimuli onset. ERPs are voltage potentials that happen certain time after the stimulus which can be measured by analyzing electroencephalography (EEG) signals captured by the BCI headset. Typically we will use machine learning to make sense of EEG data and identify specific aspects of brain activity. The data will be gathered using human subjects in a controlled environment at one of our laboratories.
Electric Vehicle Integration into the IoT Era This project is to introduce the Canadian auto industry to the world of autonomous electric vehicles (with the help of UOIT). Fully autonomous electric cars can enjoy a very long mileage range, as they have less weight. The fully autonomous car does not need friction brake systems or a steering wheel. This will need a complete energy-management system interface with an automatic control centre that oversees traffic in any city. In other words, autonomous cars will drive seamlessly via power electronics revolutionary systems in the backbone of the digitized society. The project will focus on such converter systems.
New Trends in Teacher Education: Impacts of Technology and EntrepreneurshipBuilding on recent studies on AIEd (artificial intelligence in education), entrepreneurship, digital skills in the classroom, and "future proofing" k-12 and university students, the proposed research project is a preliminary investigation of trends in teacher education in Ontario, selected Canadian provinces (BC, Alberta) and selected countries internationally (e.g., UK, Singapore, Australia, US), with a specific focus on the impact of digital technologies on teacher preparation, in-classroom instruction, on-going teacher professional development (PD), and, in a nod to AI, the ways in which AI is predicted to transform student learning by enabling teachers to focus on higher level knowledge and skills development (see Pearson 2017). A particular concern and focus of the study will be how these trends inform teacher practice and learner outcomes, especially of core skill sets required for occupations today and in the near-to-mid future, especially if these latter jobs do not exist today.  Pearson (2017), RBC (2017) and the Advisory Council on Economic Growth (2017) and the Ontario Ministry of Education (2016), amongst others, all address the need for graduates of our schools, colleges and universities to have 21st century knowledge competencies that are both technical and "soft" (the latter includes communication (inter-personal, oral, writing, social media) skills, collaboration and problem solving skills, active learning, etc.)It is anticipated that this preliminary investigation, including significant literature and document reviews, a brief survey (REB approval required) and interviews with selected educational leaders from Canadian school boards, teacher education programs and ministries of education, will develop a base-line of what is required, what is implemented in classrooms, and how well teacher candidates are prepared for the classroom of the 21st century. An anticipated outcome of the investigation will be the mapping of teacher competencies against those 21st century competencies promoted by government and industry.
Electrospinning of micro and nano fiberous structures (1) Electrospinning is a simple, versatile, and economical technique that is capable of fabricating ultrafine fibers with high specific surface area and desired functional properties from a rich variety of materials. Polymer nanofibrous composites with nanofillers are interesting because of their high aspect ratio, low cost, high porosity and excellent mechanical properties. In this study, Cellulose nano whiskers (CNW), Carbon nanotubes (CNT) and Graphene (Gr) filled polymeric micro/nanofibrous composite will be developed by electrospinning technique. To improve the interfacial bonding between CNW, CNT, Gr and the polymers, small amounts of additive will be added. Polymer solutions with nanofillers will be pumped through the needle tip where DC high voltage will be applied. The nanofibers will be collected on a rotating drum. Optical microscopy image (OM), X-ray diffraction, thermogravimetry analysis (TGA), differential scanning calorimetry (DSC) will be carried out in order to characterize the appearance, crystallinity, degradation, and reinforcing effect of nanofibrous composite. The rheological, and mechanical properties will be examine for developed nano-composite mats. Composite materials will also be produced using parallel plate electrospinning technique so that 2D mats can be made with aligned fibers. A comparison of random and aligned fiber mats will be studied.
Models of Effective University-Industry Partnerships (1) The project will focus on Canadian and international models of university-industry partnerships.  Using Henry Etzkowitz's triple helix concept, the PI and the student researcher will (i) conduct a survey of Canadian and selected international universities/colleges, selected industry (SMEs and mutinational) and government organizations to understand the breadth of U-I and College-Industry (C-I) research partners, (ii) survey partnership organizations such as NSERC, MITACS and OCE to understand their perceptions and experience with U-I and C-I partnerships, (iii) analyse data, and (iv) prepare a report and paper(s) on the outcomes of the research project.   The researcher will mentor the student in research methods, qualitative data analysis, and writing for various audiences (academic, public).The project (literature review) may be extended to the country of origin of the student. The student will be encouraged to use the data for their course or thesis requirements.
Development and Deployment of Mobile Sensing Nodes for a Water Quality Monitoring NetworkWater is the source of lives. It plays the most significant role in all forms of life. In Canada, drinking water supplies are generally in excellent quality. However, the water of even the healthiest rivers and lakes is not absolutely pure. Therefore, monitoring the quality of water and manage this vital and limited resource are important tasks for human being. Moreover, in Canada, a part of the native population is still served by small water systems such as trucked water, private wells, and community wells. The quality of water in those remote locations (e.g., remote communities, first nations communities) is difficult to monitor and analyze. Therefore, it becomes a potential threat to the health of the residents. The goal of the project is to enhance and extend the last year’s project (development of a low cost and reliable field data acquisition system for a water monitoring network) to deployment and implementation phase. The proposed project aims on integrating the developed water sensors and data acquisition system with a water proof UAVs, acting as a moving sensor node and gateway in a water quality monitoring sensor network. Wireless sensor network (WSNs) are effective for real-time spatio-temoral data collection. However, there are challenges in applying wireless sensor networks in water quality monitoring application because of cost, fouling and maintenance of water sensors, wireless communication and data transmission of large-scale monitoring and data. The proposed approach could greatly extend the range of monitored area and amount of data. It also improves the robustness and reliability of the existing sensor network in terms of functioning as a moving sensing node and providing a gateway of exchanging and collection of sensor network data. Eventually, the developed sensor node will be integrated into a developing water quality monitoring ICT (Information and Communication Technologies) platform.
Development of A Sensor Node for a Water Quality Montiroting NetworkWater is the source of lives. It plays the most significant role in all forms of life. In Canada, drinking water supplies are generally in excellent quality. However, the water of even the healthiest rivers and lakes is not absolutely pure. Therefore, monitoring the quality of water and manage this vital and limited resource are important tasks for human being. Moreover, in Canada, a part of the native population is still served by small water systems such as trucked water, private wells, and community wells. The quality of water in those remote locations (e.g., remote communities, first nations communities) is difficult to monitor and analyze. Therefore, it becomes a potential threat to the health of the residents. The goal of the project is to develop a low cost and reliable field data acquisition system for measuring important parameters of natural water. It servers as a sensor node in a water quality monitoring sensor network for measuring water parameters and transmitting measurement data wirelessly to a data center. It should include different types of water sensors and be capable of receiving and transmitting data in a wireless manner. Meanwhile, it should be a low energy consumption device that enables it to be working in the field without too much maintenance. Eventually, the developed sensor node will be integrated into a developing water quality monitoring ICT (Information and Communication Technologies) platform, which is focusing on information integration, reasoning, prediction of the quality of water bodies. 
Development of A Sensor Node for a Water Quality Montiroting Network (1)Water is the source of lives. It plays the most significant role in all forms of life. In Canada, drinking water supplies are generally in excellent quality. However, the water of even the healthiest rivers and lakes is not absolutely pure. Therefore, monitoring the quality of water and manage this vital and limited resource are important tasks for human being. Moreover, in Canada, a part of the native population is still served by small water systems such as trucked water, private wells, and community wells. The quality of water in those remote locations (e.g., remote communities, first nations communities) is difficult to monitor and analyze. Therefore, it becomes a potential threat to the health of the residents. The goal of the project is to develop a low cost and reliable field data acquisition system for measuring important parameters of natural water. It servers as a sensor node in a water quality monitoring sensor network for measuring water parameters and transmitting measurement data wirelessly to a data center. It should include different types of water sensors and be capable of receiving and transmitting data in a wireless manner. Meanwhile, it should be a low energy consumption device that enables it to be working in the field without too much maintenance. Eventually, the developed sensor node will be integrated into a developing water quality monitoring ICT (Information and Communication Technologies) platform, which is focusing on information integration, reasoning, prediction of the quality of water bodies. 
Hand Gesture Recognition for American Sign Language Translation in Human-Robot Interaction ApplicationsRobots are electro-mechanical machines that are controlled by computers. As machines, they have advantages over humans in accuracy, reliability, repeatability, speed, and strength in tough tasks. However, inadequacy of machine intelligence limits their domain of application. Current robots can effectively perform pre-defined tasks in static and structured workspaces. Most common applications of such robotic systems are industrial (factory) robots that follow scripts and navigate in factory floor or assembly lines according to pre-defined paths. With the increased demand for robots in search and rescue, homecare and assistive robotic applications, researchers have paid more attention to making robots adapt to real-world applications. However, robots still do not have the necessary capabilities to effectively perform real-world applications. One of the challenges is to be able to understand and communicate with human beings: interaction. The ultimate objective of the proposed research is to develop a framework for human-robot interaction in precise manipulation of autonomous robots in assistive robotics applications. This project specifically aims on the recognition of hand guest of human and translating the sign language to English using vision. Camera is a powerful sensor which mimics human vision and provide non-contact measurement of the environment. In this project, a Kinect RGB-D camera will be utilized to provide color image along with the depth information. An advanced vision based hand recognition system will be developed including image preprocessing, feature extraction, selection and matching and classification. The motion of the hand will be captured and the gesture will be categorized analyzed. Finally, depth, skeleton, pose and the motion information will be fused into a machine learning framework for translating the sign language to twenty-four American sign language hand alphabet. The prospected results could be applied in the human-robot interaction applications where robots can understand commands from human beings and receive feedback from human operators.  
Resolving optically-induced ultrafast dynamics in quantum materialsTemporal compression of optical pulses inside a gas-filled hollow-core fiberUltrafast optical experiments will be performed on low-dimensional materials at cryogenic temperatures. These experiments are based on an emerging characterization technique called time-resolved terahertz spectroscopy which allows experimentalists to monitor the dynamics of free charge carriers, phonons, excitons and various other collective excitations in solids. In this project, time-resolved terahertz spectroscopy will be used to investigate a new class of materials: transition metal dichalcogenides. These compounds have distinctive properties when their thicknesses is reduced to few atomic layers. They also display, at low temperatures, spontaneous formation of intriguing macroscopic orders such as charge density wave or unconventional superconductivity. Although these quantum states have been observed and studied by many scientific groups, their exact physical origin still remains enigmatic. The goal of the project is to unveil these new physical insight on quantum transitions and improve our understanding of their ultrafast dynamics. This project could lead to publications in peer-reviewed journals. 
Compression temporelle d’impulsions optiques ultra-courtes à l’intérieur d’une fibre à cœur creuxTemporal compression of optical pulses inside a gas-filled hollow-core fiber (1)L’énergie optique produite par une source laser ultrarapide est transportée par de courtes impulsions de lumière. Lorsque la durée temporelle de ces impulsions est réduite à l’échelle des femtosecondes, le champ électrique de l’onde lumineuse est alors comparable au champ électrique interne des atomes. Ce régime hautement non linéaire a permis aux scientifiques d’explorer de nouveaux phénomènes optiques et de réaliser des outils de caractérisation plus puissants pour l’étude des systèmes physique en matière condensée. Le but de ce projet est de compresser temporellement des impulsions optiques générées par un laser ultrarapide en-deçà d’une durée de dix femtosecondes. Deux types de fibres optiques seront utilisés : le capillaire diélectrique et la fibre à cristal photonique à cœur creux.
Temporal compression of optical pulses inside a gas-filled hollow-core fiberTemporal compression of optical pulses inside a gas-filled hollow-core fiber (2)Ultrafast lasers allow large amount of optical energy to be confined within extremely short bursts of light. When these optical pulses propagate inside a material, they can induce a nonlinear response able to generate new optical frequencies. The goal of this project is to investigate and harvest these nonlinearities inside an optical fibers to compress these pulses to a duration shorter than ten femtoseconds. Two types of fibers will be investigated: the common dielectric capillary waveguide and hollow-core photonic crystal fibers. 
Étude de la dynamique ultra-rapide des changements de phase dans les matériaux quantiquesTemporal compression of optical pulses inside a gas-filled hollow-core fiberDes matériaux de faibles dimensions refroidis à des températures cryogéniques seront étudiés à l’aide d’expériences optiques ultrarapides. Ces expériences reposent sur l’utilisation d’une nouvelle technique de caractérisation, la spectroscopie térahertz résolue en temps, qui permet d’observer la dynamique des charges libres, des phonons, des excitons et divers autres excitations collectives dans la matière condensée. Plus particulièrement, cette technique de caractérisation servira à étudier une nouvelle classe de matériaux : les métaux de transitions dichalcogènes. Ces composants ont des propriétés uniques qui apparaissent lorsque leur épaisseur est réduite à quelques couches atomiques. Aussi, ces matériaux peuvent être l’hôte, à des températures très basses, d’un arrangement macroscopique se formant spontanément telle qu’une onde de densité de charge et un état non conventionnel de supraconductivité. Même si ces arrangements ont été observés et étudiés par plusieurs groupes de recherche, leurs origines physiques exactes demeurent encore énigmatiques. Ce projet servira à révéler les mécanismes de formation qui mènent à ces transitions quantiques et d’améliorer nos connaissances générales sur leurs dynamiques ultra-rapides.  Ce projet pourrait potentiellement mener à la publication d’articles dans des journaux scientifiques.
Sustainable polymer reaction engineering The student will assist in various graduate research projects related to sustainable polymer reaction engineering. These may include polymerization of vegetable oils and derivatives, polymerization of terpenes, polymerization of nanocomposite materials using cellulose nano-crystals or starch-based materials.We will employ our standard research methodology which includes first designing experiments to understand the effects of a broad range of factors on both the incorporation of the renewable components into the formulations and the effects of these components on final properties. Experimentation follows with the synthesis of high molecular weight polymers in a 1.2 L stainless steel LabMax™ reactor (or equivalent bench-scale glass reactor) equipped with a distillation trap, condenser, nitrogen inlet, catalyst feed port, pH probe, feed pumps, sampling port and an anchor stirrer. Reaction progress will be monitored off-line by standard gravimetric methods and via an in-line Attenuated Total Reflectance–Fourier Transform Infrared (ATR-FTIR) probe. The polymerization will be operated over a range of temperatures to achieve appreciable reaction rates and appropriate polymer properties.One unique feature of our methodology consists of extensive characterization of the polymer. While the typical approach is to characterize polymer microstructure only for the final product, we characterize the entire trajectory for conversion (or rate) via gravimetry and ATR-FTIR, composition via 1H-NMR spectroscopy, and molecular weight distribution via gel permeation chromatography. The viscoelastic properties of the final products (G’, G”, tan δ) will be measured via dynamic mechanical analysis while mechanical properties will be tested via an Instron Mechanical Tester. Particle size analysis and glass transition temperature measurement will also be completed.
Additive Manufacturing of Smart Aerospace Parts Portrayed as “the next industrial revolution”, additive manufacturing (AM) is transforming consumer product design and manufacturing. AM differs drastically from traditional manufacturing methods (TMM) such as subtractive (milling or drilling), formative (casting or forging) and joining (welding or fastening) processes. AM of plastic parts is considered as the state-of-the-art. However, AM of metals and ceramics requires more extensive research and development efforts to expand the scope of applications to structural and high-performance functional parts. Efforts are required to reach maturation of AM as more work is required to understand the process parameters/process output relationships at the fundamental level.In recent years, uOttawa researchers have been instrumental in advancing the engineering science of Cold Gas Dynamic Spray Additive Manufacturing (CGDSAM). CGDSAM is still in its infancy, and can be considered as a (solid state) Material Jetting AM process for metals and cermets. Despite early proof-of-concept successes, there is a lack of fundamental knowledge on what controls the process output. As such, the process “mapping” is required to allow process evaluation, improvement, transfer and commercial implementation.  Furthermore the use of AM offers the potential to produce sensors allowing in-situ monitoring of AM mechanical parts performance. Studies have shown that CGDSAM can produce complex shapes of small dimension (mm-size) non-structural parts that are now used commercially. Recent work has focused on CGDSAM of titanium parts due to the large potential market as these are expensive and costly to machine using TMM. Demonstration of the CGDSAM process potential for sensor production has also recently been made.Based on these recent progresses for potential market niche applications, the long-term objective of this program is to establish the CGDSAM process “map” and allow the production of cm-size titanium alloy parts imbedded with sensors for wireless in-situ performance monitoring of the produced parts. 
Diagrammatic algebra Recent cutting edge advances at the intersection of algebra, geometry, and category theory have illustrated the power of diagrammatic techniques in abstract algebra and category theory.  Certain algebraic objects that play a vital role in representation theory and mathematical physics are being defined in terms of planar string diagrams.  These diagrams have proven to be a powerful tool both in computation and in guiding physical intuition.  Many seemingly complex statements in category theory and algebra have exceedingly simple descriptions in terms of string diagrams.The goal of the project is to illustrate the power of diagrammatic algebra through the computation of various diagrammatic/algebraic identities.  Guided by recent mathematical papers, the student will use the rules of diagrammatic calculus to deduce relations arising from symmetric functions and rings naturally associated to them.  The student will begin by performing diagrammatic calculations corresponding to known algebraic identities.  Then he or she will move on to proving new results in this exciting emerging research area.
Sustainable concrete for durable civil engineering structures The construction industry is one one of the largest contributors of landfill waste and greenhouse gases emissions worldwide. Cement production accounts for 5% of global greenhouse gas emissions, and worldwide production is expected to more than double in the next few decades. Similarly, concrete requires large quantities of raw materials, most of which will eventually end up in landfills as construction and demolition waste. At the same time, many concrete structures are rapidly approaching the end of their service lives and may be affected by various types of deterioration mechanisms such as corrosion, alkali-silica reaction, delayed ettringite formation, freeze-thaw cycles, extreme temperatures, etc.The proposed research project will investigate the performance of sustainable concrete structures with the aim of moving towards a more sustainable construction industry with long-lasting concrete structures having minimal environmental impact. This is part of a comprehensive study ranging from mix design optimization and performance at the material scale to the behaviour of large-scale structural elements subjected to a variety of loading conditions. 
Forest floor mapping with Structure-from-Motion The research project aims to develop and test methods to produce maps of wild leek, an endangered forest floor plant species in Gatineau Park. The student will work with a professor and a graduate student to:1) Collect UAV-based georeferenced images/videos. This will be done during several days of work in Gatineau Park.1) Collect airplane-based georeferenced images/videos. This will be done during several days of work in Gatineau Park.3) Collect ground-based validation data on wild leek presence/absence. This will be done using DGPS, cameras, and basic surveying equipment, at several sites in Gatineau Park.4) Develop and test methods to map wild leek using the videos. This work will be performed in the computing lab, on a high-performance computer with all necessary software.One important challenge of the research project is to determine the relationship between the quality of the images/video and the accuracy of the wild leek maps they can be used to  produce. Flying the platform (UAV or aircraft) higher allows more rapid coverage of the entire park, but also results in lower spatial resolution data. In order for this methodology to be useful for wild leek monitoring into the future, an appropriate trade-off must be found. This is the principal challenge the Mitacs Globalink student will be asked to take on.
Water depth mapping with photogrammetry A new and promising approach to SDB is the use of high-resolution stereo-satellite imagery, from which the depth of individual features on the seafloor can be derived using photogrammetry. However, the depth of homogeneous (feature-less) areas cannot be mapped in this way. To produce complete maps of water depth (as is most often desired), the depths of recognizable features can be used to calibrate a colour-based approach as outlined above. To do so effectively, a number of steps must be taken, which are the focus on the present research project:1) Photogrammetry produces noisy results in shallow-water environments, and an automated quality-control procedure must be developed to eliminate the worst results.2) Refraction of light at the water surface results in underestimation of water depths when using photogrammetry. A refraction correction approach (several exist) must be implemented and tested.3) Some colour-based approaches to SDB rely on calibration data (such as those provided by photogrammetry). Others do not, but could benefit from their use. The research aims to develop and test methods for integrating the use of calibration data with those SDB approaches that do not currently use them.In summary, the research project aims to push the state-of-the-art in SDB, by integrating the use of photogrammetry into the existing colour-based approaches.
Cardiovacular radiotracer development Inflammatory responses to tissue injury in vascular disease and other cardiovascular conditions can exacerbate disease progression and complicate recovery. Understanding the biochemical mechanisms at work in inflammation is key to developing new therapeutic strategies, as well as enabling more precise diagnoses and personalized treatment. In this project, we are developing probes for positron emission tomography molecular imaging of specific markers of inflammation to better characterize risk and opportunities for treatment of cardiovascular diseases. Rather than seeking to identify and measure regions of inflammation, we are seeking to characterize specific pathways at work to better understand the markers of inflammation that are strongly correlated with disease progression and may be opportunities for therapeutic treatment.Positron emission tomography (PET) imaging probes are targeted small molecules or bioconjugates that are radiolabeled with isotopes such as carbon-11 and fluorine-18, which have short half-lives and excellent properties for high sensitivity imaging of in vivo targets. Development of effective imaging probes involves discovery and refinement of molecules with high affinity, selectivity, and in vivo specificity for the target, as well as appropriate pharmacokinetics and metabolic stability. In our lab, we use medicinal chemistry approaches to identify and refine molecular scaffolds that will serve well for radiotracer development. Evaluation of radiotracers for their potential to characterize disease markers in humans and animal models includes tissue staining and autoradiography, as well as in vivo imaging of small animals.
Development of machine learning-based image processing tools and building platform for measuring complex behavioursWe recently established a novel behavioural paradigm referred as Longer-Mating-Duration (LMD), which describes how a fruit fly male responds to a presence of rival males by prolonging his mating duration. We figured out that LMD solely depends on visual stimuli (tiny red dots in motion such as moving red eyes of a fly) and it provides a conceptually interesting paradigm to study visual perception in the context of neural circuits. We aim to investigate how different colors, motion, contrast and patterns of rival males are represented by distinct brain regions and propose to use computer simulation for it.To decipher circuit principles governing the visually-oriented LMD behaviour and perform large-scale neural circuit mapping, we will establish a behavioural virtual-reality (VR) platform associated with machine learning (ML)-based quantification platform. Using this novel platform, we will genetically dissect visual circuits corresponding to specific cues and identify basic circuit principles governing the visual perception. The first goal is to mimic real-life environment using VR. Real fruit flies will be placed in a VR environment where virtualized rival flies are simulated digitally where we control multiple parameters. Then we will observe behaviour of the fruit flies for each parameter. We divide the work into three parts; VR visualization software, chamber design for VR environment setting, and testing cycle to find most important cues. This VR platform will enable us to investigate visual perception of fruit fly.
High resolution neural circuits mapping to test the function and diseas of brain dynamics1. Mapping neural circuits responsible for LMD/SMD using neuropeptide/neuropeptide receptors signalling: These projects are our most important project to decipher the whole neural circuits regulating complex behaviours called LMD/SMD. We already identified the core circuits for these two behaviours in the brain (Kim et al., Nature Neuroscience 2012 & Kim et al., Neuron 2013).  The upper sensory inputs and lower motor outputs are mainly unknown. Interneuron connectivity is also not apparently known to understand the brain dynamics. We take advantage of using neuropeptide signalling which is important neuronal activity regulator primarily involved in behavioural modulation. 2. Can the fly model fo brain asymmetry simulate the high intellectual ability of human being?: This project aims to understand how brain asymmetry linked to high intellectual ability. We found several region of the fly brain showed asymmetric localization. We are investigating what is the function of these neurons and how they are connected to complex behavioural repertoires. 3. What is the role of Y-chromosome genes in a male-specific behaviour of fruit flies?: The Y-chromosome of flies has been considered no critical roles in fly physiology. However, we found several important functions of Y-chromosome specific genes in male-specific behaviours. We are investigating to dissect the role of these genes and their function in context of brain dynamics. 
Improvement and commercialization of convenience behavioural analysis tools for neuroscience researchWe already have a strong team of engineers established in Ottawa region. Our team is composed of 2 computer science professors, 1 industrial designer, 1 mathematician, and 1 PhD student whose background is electrical engineering, 7 undergrad student whose background is not biological sciences. Our team is performing the list of jobs including1. Design fly behavioural chambers with team2. Developing software to analyze behavioural data3. Optimizing the behavioural automation processWhen we finalize these process, we will select several bright high school students then will let them perform experiments under the guidance of their school teacher. We will provide the whole platform to perform the simple behavioural assay which will be developed by our engineer team. We also will provide the educational program for school teachers to get used to teach the cutting-edge neuroscience to their students.When this initial process is going well, we will start the educational startup company and will expand the scale of outsourcing research.  
Striking back! Patterns of Italian Resistance in an Age of Pervasive MediaMy project will be the first comprehensive analysis of recent intellectual political resistance in Italy from 1992 to the present, an age characterized by a pervasive usage of the media on the part of the political class.Since 1994 Silvio Berlusconi, the owner of a very large media empire, has been in politics, either as Prime Minister of Italy or as the head of a powerful parliamentary opposition.This study explores the narrow space where dissenting voices arose and managed to be heard, their strategies of dissent, and their usage of different channels of diffusion. These channels include novels (Stefano Benni), essays and articles (Marco Travaglio, Roberto Saviano), television (Saviano, Travaglio, Diego Bianchi, Luciana Littizzetto), blogging (Saviano, Travaglio, Bianchi), music (Francesco Guccini), theatre (Marco Paolini, Travaglio), comedy (Littizzetto) and newspapers (Travaglio). The work of these resistors straddles literature and politics, and will be analyzed both from a political and a literary point of view. I will determine how their anti-establishment narratives have occurred over the past twenty years in Italy and how they continue to be created. I will examine the strategies intellectual dissenters put into place in order to resist and criticize the narrative of mainstream media. By focusing on some of the most important dissenting voices, I will map the disjuncture between two types of reality and two narratives: power versus dissension, mainstream media versus a myriad of scattered theories and practices of political dissent. My project will fill an important gap in the study of Italy at the beginning of the third millennium by analyzing the work that Italian intellectuals must do to exercise their right to resist and criticize power in an age of pervasive media. 
Use of high performance eco-friendly materials for a greener future in civil construction Pressure is mounting in civil construction industry to adopt sustainable “strategies” especially related to the reduction of CO2 emissions. Civil construction, particularly the cement and concrete industries are responsible for nearly 10% of global CO2 emissions, which demonstrates their “unsustainable” impact. To address this issue, many researchers worldwide started developing innovative eco-friendly materials such as recycled concrete aggregate (RCA), low-cement concrete (LCC), geopolymers, etc. Although sustainable, all the prior cited materials are relatively new and their performance and long-term behaviour as a structural material is still unknown. This project aims to study geopolymers mixtures (concrete free of Portland cement) as an alternative of structural concrete for a greener future of civil construction. The main objectives are divided into three steps: 1) design & quality control of geopolymer mixtures; 2) optimization of geopolymer behaviour and; 3) assessment of the structural performance of geopolymer members.
Screening and characterization of strains with high psychobiotic potential from human intestinal microbiotaRecent scientific studies have reported that dysbiosis of the intestinal microbiota can play a major role in the development of depressive behaviors. The psychobiotic probiotics can positively influence the microbiota-brain interactions. Nowadays, there is some clinical evidence to support a role of probiotics in reducing anxiety, decreasing stress responses and improving mood in persons with metabolic diseases. Gut bacteria and probiotics produce through fibres metabolism a range of neurotransmitters, including dopamine, γ-aminobutyric acid, serotonin, noradrenaline, and acetylcholine. Some of these neurotransmitters could regulate many intestinal physiological functions, such as intestinal fluid secretion, blood circulation and ulceration. Despite some studies, the mechanisms by which these probiotics are able to exert these beneficial effects on the digestive tract and to modulate the intestinal microbiota are far from being elucidated and remain very hypothetical. Although there is no direct evidence to date, it is likely that these neurotransmitters produced by intestinal and probiotic bacteria modulate synaptic activity in proximal neurons of the enteric nervous system, and thus constitute an important avenue for future research. The trainee(s) will carry out laboratory activities to isolate new intestinal strains and evaluate their probiotic potential.
Agent based modelling of an online social network The objective of this research project is to study how information propagates through an online social network (e.g. Twitter or Facebook). This work will be carried out using an agent based simulation tool developed within our group (#k@ - http://hashkat.org). The simulation package is able to use real world experimental data (such as frequencies of user interactions) and use it to determine the actions of agents within the model. #k@ is a powerful tool for understanding the complexities of online social behaviour.#k@ is a dynamical network simulation tool designed to model the growth of and information propagation within an online social network. It is an agent-based, kinetic Monte Carlo engine capable of simulating online networks such as Facebook, Twitter, LinkedIn, etc.#k@ incorporates all elements of online social networks including multiple user profiles (e.g. standard users, organizations, celebrities, and bots), user messaging, trending topics, and advertising. Agents within the network make decisions (e.g. follow, unfollow, broadcast, and rebroadcast) based on a variety of user defined factors including geography, political affiliation, musical interests, and humour.#k@ allows for simulation of a realistic online social network, enabling users to test hypotheses for growth mechanisms and scenarios for information propagation. As it solves the forward problem, #k@ can be used with Big Data analytics tools to test data collection protocols and ensure inverse model validity.This project will investigate how message content (e.g. politically charged, funny, or musical) effects information diffusion through a realistic online social network.
Can machine learning improve cardiovascular risk prediction in bipolar disorder?Background: Among patients with bipolar disorder (BD), life expectancy is shortened by 12 to 20 years, which is higher than what is associated with most other risk factors for premature death such as diabetes, smoking, and severe obesity.  The most common cause of BD mortality is cardiovascular disease.  The risk is higher in bipolar patients compared to those with major depression.  Current approaches to predict cardiovascular risk fail to identify many people who would benefit from preventive treatment, while others receive unnecessary intervention. Machine learning offers opportunity to improve accuracy by exploiting complex interactions between risk factors. Our current studies related to heart rate variability using wearable technology in different phases of the illness (mania, depression or stable phase) have given us a vast amount of data that can be analyzed best using machine learning tools.Objectives: 1. To assess whether machine-learning can improve cardiovascular risk prediction in bipolar disorder.2. To assess if cardiovascular risk, as estimated by different algorithms, decreases once psychiatric treatment is instituted.Brief overview of methodology: Prospective cohort study using routine clinical data of 170 participants, who have provided 24 hour ratings of heart rate variability (~250,000 datapoints) using a wearable, free from cardiovascular disease at outset.   Patients with bipolar disorder will provide heart rate variability data each time they experience a relapse in their illness (ie., if they get depressed or manic, even while on medication).  We want to compare several machine-learning algorithms (random forest, logistic regression, gradient boosting machines, neural networks, among others) to an established algorithm (American College of Cardiology guidelines) to predict first cardiovascular event over 10-years. Predictive accuracy will be assessed by area under the `receiver operating curve' (AUC); and sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) to predict 7.5% cardiovascular risk (threshold for initiating statins).
Pattern analysis and machine learning for episode forecasting in bipolar disorderBackground: Bipolar disorder is a lifelong illness characterized by recurrent episodes of mania and depression. One of the leading causes of hospitalization, it is also associated with the highest risk of suicide. The burden of disorder is wide-ranging for patients, their relatives and the healthcare system. The treatment could be markedly improved by forecasting the time periods of high risk for acute episodes and preventing them. With prior funding, we described the characteristics of mood dysregulation in bipolar disorder using nonlinear techniques. Our results were our first 'hint' to look for hidden patterns in the data (Ortiz 2015); we subsequently used Markov Brains to assess whether episode prediction was viable (Ortiz 2017, submitted). Objective: To forecast acute episodes of depression or mania in adult patients with bipolar disorder. We will forecast episodes by using pattern analysis and machine intelligence in time-series data.Research aims:1.To develop algorithms that, using machine-learning approaches, will recognize patient-specific patterns associated with relapse.2. To determine whether the analysis of these data in real time can accurately detect impending episodes in adult bipolar patients.Brief overview of methodology: Patients with bipolar disorder will track their mood, anxiety, sleep and energy levels on a daily basis using an electronic application we have designed. This application assumes that the data is a time-series. Data will be securely transmitted to a server provided by Compute Canada. Calculations for entropy levels and autocorrelation analyses will be continually recomputed as the patient uploads his/her data. This continuous data will have a binary outcome (becoming ill or not becoming ill). The decision will be made by different machine learning tools.Frequent clinical visits will corroborate the accuracy of the prediction model.  Subsequently, we will implement appropriate clinical interventions to prevent the development of an episode.
Reconstruction of HIV transmission networks (1) The accurate inference of transmission patterns of infectious diseases is critical to monitoring their spread, but also the efficacy of public health policies. However, current approaches for quantifying these epidemiological dynamics are computationally intensive, and fail to scale well with large data sets. To address this issue, have recently developed an Approximate Bayesian Computation (ABC) approach based on sequential Monte Carlo (SMC). Extensive simulations have shown that our method is both accurate over a large range of parameter values and scales up well to analyze thousands of sequences. The goal of this project is to further develop this algorithm by including a machine learning layer to further improve performance, speed and scalability.Applications will be geared towards estimating divergence times and / or network structure of transmissible diseases such as influenza and HIV.This project is expected to improve our understanding of the global spread of influenza viruses, and to provide us with a means to predict their impact on public health through the discovery of their circulation pattern.
Beyond MCMC samplers: applications in phylogenetics and epidemiology (1)Markov chain Monte Carlo samplers were developed in the 1950's, but only became extremely popular at the turn of the century, when cheap commodity computing became a reality. Since then, these algorithms have been used in all fields of science, and in particular in molecular evolution to understand the spread of epidemics such as those caused by Ebola and Zika. However, thees algorithms are cumbersome, especially in the era of genomics and big data analyses. The goal of this project is to develop algorithms that go beyond MCMC samplers to address fundamental questions in phylogenetics and in epidemiology, while being able to scale to extremely large data sets. These novel algorithms will be compared with standard MCMC samplers as well as approximations based on variational and Hamiltonian Bayes.Applications will be geared towards estimating divergence times and / or network structure of transmissible diseases such as Ebola, Zika, influenza and HIV.This project is expected to improve our understanding of the global spread of influenza viruses, and to provide us with a means to predict their impact on public health through the discovery of their circulation pattern.
Efficiency calculations for advanced solar cells Intermediate band solar cells (IBSC) have the potential to radically improve the efficiency with which sunlight is converted to electricity.  The idea behind an IBSC is to find (or create) a semiconductor with a band of levels contained entirely inside the the band gap between the valence and conduction bands. These levels will allow the material to absorb lower-energy photons while still getting a large voltage, exceeding the efficiency of all simple semiconductor designs. The search for ideal materials to realize the intermediate-band concept is still in its infancy. This project will use analytical and numerical methods to explore the ideal parameters for an intermediate band material. Fabricating effective IBSC materials requires a good device model. This project will build on an existing device model (partially produced by past MITACS Globalink students), extending it to include effects from both low-density and high-density intermediate bands. It will then consider reasonably attainable levels of nonradiative processes and determine how stringently materials must be engineered to make viable IBSC devices. These results will produce the best device model for IBSC and will be used by experimental partners in designing and fabricating IBSC devices.



Light-Activated Biomaterials for Tissue Repair In this project, we will optimize and in vivo test using small animal models a new generation of light-active biodegradable glues that allow wound closure by using visible light as the activator. The advantages of using this type of technology are numerous in the biomedical sciences, including the unique spatial control for wound closure and reduction/prevention of scarring. Chemical composition and material optimization will be assessed by using ex-vivo measurements of mechanical properties, the pressure to burst, and in vitro compatibility assays. The best formulations will be in vivo tested using a skin wound model we have recently developed (ACS Applied Materials & Interfaces (2017), 9, 9265-9270), and wound healing profile/efficacy assessed by histological examination of the excised tissue. 
Glycerol electrooxidation to value-added products on nano-structured catalystsClean-burning, renewable biodiesel is widely used as an alternative to petroleum diesel due to its environmental and economical sustainability. Biodiesel is derived from vegetable oils or animal and/or waste fats through a transesterification reaction. This process generates 10 wt.% of glycerol as by-product. Although glycerol is utilized as raw material in pharmaceutical, food and cosmetics industry its current supply is superior to the demand and this will continue growing due to the expansion of biodiesel production. Electrochemical oxidation of glycerol to value added products without C–C–C cleavage with concurrent cathodic production of H2 in an electrolytic cell gained considerable attention in the recent years. All three-carbon electro-oxidation products, e.g., glyceric acid, tartronic acid, glyceraldehyde, mesoxalic acid, etc. are more valuable than glycerol, for instance, hydroxypyruvate costs $1000/g as a fine chemical. To achieve high yields and desired selectivity the active, selective and inexpensive electrocatalysts must be developed. The primary objective of this project is the identification of an active and stable electrocatalyst that can affect the selective electrooxidation of glycerol to the value-added products without C-C-C cleavage.The specific objectives of the research project are:1) Design of stable and active Ni-based electrocatalysts with low noble-metal content (NixPd1-x, NixBi1-x; x = 100 – 90 at.%) and high selectivity towards three-carbon glycerol oxidation products. To study the effect of particle size, surface and bulk structure, as well as composition of nanoparticles on their catalytic activity and stability against poisoning.2) Study glycerol electrooxidation on the synthesized nanoparticles using electrochemical techniques to evaluate product distribution and catalyst stability.3) Physicochemical characterizations of the fabricated nanostructured catalysts to obtain information about morphology, particle size as well as surface and bulk structure. To establish a structure-to-property correlation for the best performing catalysts that lead to high catalytic activity, stability and selectivity to desired products. 
Unmanned airship design and development (1) Airships present many interesting opportunities for transport, surveillance or inspection and yet have seen little to no use in commercial or military unmanned applications. Being underpowered and typically under-actuated, airships are unable to cope with adverse atmospheric conditions and are unable to quickly change altitude to avoid obstacles, land, or resist vertical wind drafts. Several small unmanned airship with  moving platforms were developed to address these issues. Being prototypes, the research project will entail the design, fabrication, and testing the controller systems. The project will involve selecting or working with and existing controllers, wireless receivers, sensors, and actuator. The project will also include implementing control algorithms and testing the vehicle(s).
Computational Study of Discrete Age-structured Mathematical Models for Infectious Diseases Infectious disease outbreak and wide spread are always one of the most challenging public health crisis faced by all levels of governments. From Ebola virus outbreak originating from West Africa in 2015, to Zika virus in South America in 2016, each attracts lots of public concerns worldwide. How to control and mitigate the impact of disease caused on affected country’s public health and economic growth is a complicated question entangled with many factors.     Mathematical modelling is widely used recently to describe the broad-scale spread of infectious diseases, and is very useful to provide best designed control measures specific to different diseases. From acute disease such as influenza to chronic infectious disease such as tuberculosis and HIV, the real challenge lies in several aspects of the mathematical modelling process. Various transmission patterns, different incubation periods and transmission periods, variable age structure for different patient groups will lead to complex structured mathematical models. Building detailed mathematical models specific to one disease is an enjoyable process to refresh knowledge from public health/epidemiology, mathematical modelling, numerical simulation, data analysis, etc. Mathematical analysis is essential to investigate the disease dynamics while the complete analysis is always challenging. Computational study is an alternative realization for model analysis, combined with data assimilation. One-order partial differential equations (PDEs) are typical mathematical models for age-structured, multi-staged disease transmission and infection progression. The model analysis and its numerical simulation attract more attention in interdisciplinary areas of applied mathematics, epidemiology and public health.    
Priority setting and developing evidence maps for Cochrane Global Ageing (1)The purpose of this project is to identify knowledge gaps and treatment uncertainties in ageing research and within global health systems in order to set priority areas for research in this field with the Cochrane Global Ageing group. This work will correspond with the strategic objectives of the recent World Health Organization Strategy and Action Plan on Ageing and Health 2016 – 2020, developed at the sixty-ninth World Health Assembly. The Cochrane Global Ageing group will be launched in October 2017, which will bring together stakeholders in global ageing to collaborate and share knowledge on existing ageing research. The next phase of the project will be a priority setting plan that will build on this collaboration and involve data collection from existing literature on global ageing. The aim of the work will be to produce evidence maps that demonstrate knowledge gaps identified from the data collection. This will highlight the key sub-topics of ageing that lack sufficient evidence and its impact on the health of the elderly. These will be outlined as priority areas under one or more of the focus points outlined by the WHO’s Strategy and Action Plan on Ageing and Health 2016-2020. The work will have a special focus on health equity as a key component of the research in global ageing. This ties in to an objective of the WHO Strategy to develop sustainable and equitable systems for providing long-term care. The equity perspective will contribute to the identification of priority areas that demand attention due to avoidable and unfair disadvantages faced by people of older age and subsets of people within this population. The priority areas identified from this project will be applied to Cochrane systematic review topics to produce reliable evidence for policy-making in global ageing.
Social Media Analysis (1) In recent years, increasing attentions are paid on developing exceptional technologies for e ciently processing massive collection of heterogeneous data generated by diferent kinds of sensors. While we have observed great successes of utilizing big data in manyinnovative applications, the need on integrating information poses new challenges caused by the heterogeneity of the data. In this project, we target at geo-tagged data, and propose a cloud based platform named City Digital Pulse (CDP), where a unified mechanism andextensible architecture are provided to facilitate the various aspects in big data analysis, ranging from data acquisition to data visualization. The proposed system will use multi-model data collected from social platforms, Twitter and Instagram, etc. which include plenty of geo-tagged messages. Data analysis is performed to detect human a emotions from the user uploaded content. The emotional information in big social data can be uncovered by using a multi-dimension visualization interface, based on which users can easily grasp the evolving of human affective state within a given geographical area, and interact with the system. This ofers costless opportunities to improve the decision making in many critical areas. Both the proposed architecture and algorithm will be empirically demonstrated to be able to achieve real-time big data analysis.
Mitochondrial adaptations to life in chronic hypoxia: comparing naked mole rats to mice (1)African naked mole rats are the most hypoxia-tolerant mammals identified and live in a constantly hypoxic environment throughout their lives. Therefore they provide an excellent model in which to explore physiological and biochemical adaptations that mitigate the deleterious effects of systemic hypoxia. Mitochondrial function is of particular interest because these organelles are major oxygen sensors in the cell and control the production of the majority of a cell's energy. However, few studies have examined any aspect of mitochondrial function in hypoxia-tolerant species. In order to investigate this topic, students will use transmission electron microscopy as well as molecular biology approaches to assay mitochondrial density in tissues derived from naked mole rats and mice, before and after exposure to chronic hypoxia. 
Mitochondrial adaptations to life in chronic hypoxia: comparing naked mole rats to mice (2)African naked mole rats are the most hypoxia-tolerant mammals identified and live in a constantly hypoxic environment throughout their lives. Therefore they provide an excellent model in which to explore physiological and biochemical adaptations that mitigate the deleterious effects of systemic hypoxia. Mitochondrial function is of particular interest because these organelles are major oxygen sensors in the cell and control the production of the majority of a cell's energy. However, few studies have examined any aspect of mitochondrial function in hypoxia-tolerant species. In order to investigate this topic, students will use transmission electron microscopy as well as molecular biology approaches to assay mitochondrial density in tissues derived from naked mole rats and mice, before and after exposure to chronic hypoxia. 
Behavioural and thermal responses of naked mole rats to environmental hypoxia (1)African naked mole rats are the most hypoxia-tolerant mammals identified and live in a constantly hypoxic environment throughout their lives. Therefore they provide an excellent model in which to explore behavioural and physiological adaptations that mitigate the deleterious effects of systemic hypoxia. In particular, information regarding the thermal and behavioural responses of naked mole rats to hypoxic exposure is lacking.In order to investigate this topic, students will place naked mole rats in a custom-designed behavioural chamber that permits manipulations of environmental temperatures and oxygen/carbon dioxide levels. Behaviour, body temperature, and metabolism will be monitored non-invasily while animals are exposed to hypoxia and various thermal gradients. 
Conducting multi-methods research on comprehensive reproductive health issues (1)Undergraduate research assistants who join my research group through this program would work on a number of different qualitative, multi-methods, and mixed methods projects, depending on interests, research background, and language skills. Projects include documenting women's experiences with obtaining abortion care and placing child for adoption in Canada, the reproductive health training of medical students in Jordan, and the reproductive and sexual health experiences of US Peace Corps Volunteers.
Diagnostic Coronary Artery Disease Test Selection using Deep Machine LearningWith the ultimate goal of improving the quality of healthcare delivery, we propose to use deep machine learning to develop a ‘decision support tool’ that be used to select the most appropriate test for patients requiring non-invasive investigations for coronary artery disease.Using the existing databases at the University of Ottawa Heart Institute (treadmill exercise stress test (EST), stress echocardiography (ECHO), single photon emission computed tomography (SPECT), positron emission tomography (PET), coronary computed tomography angiography (CCTA), and invasive coronary angiography (ICA)) Patient specific information, test results and subsequent testing and their results will be collected. Required patient information will include but not be limited to: age, sex, symptoms and symptom severity, cardiac risk factors, medications, co-morbidities, allergies, exercise ability, contraindications specific to each test, height, weight, heart rate, blood pressure, and renal function. Patients will be excluded from the study if there is significantly incomplete information in the database or the test was performed as an in-patient.Using these databases, a computer (using deep machine learning) will build models (based on patient demographics/co-morbidities/symptoms/etc) that would guide “individualized” test selection  that would be most cost-effective (see outcome measures below).
Nano-structured electrocatalysts for Direct Ethanol Fuel Cells Fuel cells are promising alternative in automobile and stationary power generation. Direct Ethanol Fuel Cells (DEFCs) offer significant advantages due to ethanol non-toxicity and renewability and its high power density. Development of the efficient catalysts for ethanol oxidation reaction (EOR) that break C–C bond and produce CO2 has attracted great attention and represents one of the major challenges in electrocatalysis. It has been shown recently that Ni-based nanoparticles are promising electrocatalysts for EOR in alkaline media. However, existing catalysts can only partially oxidize ethanol and produce acetate, whereas very high potentials are required to reach the complete oxidation. A long-term goal of this research program is to develop low-noble metal content electrocatalysts for high power direct ethanol fuel cells. The specific objective of this proposed research is to synthesize efficient nanostructured Ni based electrocatalysts and their application for ethanol electrooxidation in alkaline media.Objectives:The specific objectives of the research project to be carried under this program are:1) To design multifunctional electrocatalysts with low noble-metal content and high activity for reaction of ethanol electro-oxidation.2) To study the effects of the support material, e.g., metal oxides (SnO2, CeO2, TiO2) on the activity of nanoparticals towards ethanol electro-oxidation. Moreover, particle size, surface and bulk structure, as well as composition of nanoparticles will be studied in relation to their catalytic activity and stability against poisoning.3) To establish a comprehensive correlation between the supported nano-particle structure and their catalytic activity for ethanol electro-oxidation. To this end, electrochemical and physicochemical methods will be used
Theatre and (Im)migration: Staging Canadian Multiculturalism ActThis project aims to critically investigate the impact the Multiculturalism Act has had on representation of immigration on Canadian theatre stages; to study the emerging practices of integrating immigrant theatre makers into Canadian theatre that go beyond immigrant/mainstream binaries and allow immigrant artists participate in imagining Canadian nationhood on stage (Filewod 2002), and to develop a comprehensive picture of immigrant theatre practices in Canada through building the Digital Timeline Display, provisionally entitled Theatre and (Im)migration: Staging Canadian Multiculturalism Act. 
Long-term performance of reinforced concrete infrastructure Infrastructure around the world is rapidly aging and in need of repair, rehabilitation, and/or replacement. Understanding the structural implications of deterioration mechanisms (corrosion, alkali-silica reaction, etc.) and strategies for monitoring and rehabilitating structural elements are needed. Students will work with ongoing research projects exploring some of the various challenges associated with our deteriorating concrete structures and possible solutions.
Sustaining the Knowledge Commons: open access scholarship There is a broad consensus among researchers, librarians, research funding agencies, non-governmental organizations and even most scholarly publishers that today the optimum method of sharing the results of research is open access, that is, articles, books and data that are freely available through the internet. The dilemma is how to transform a system based on demand (subscriptions and purchases) to a system based on production in order to sustain free access for the reader. Sustaining the knowledge commons targets the means of transformation by studying the models used by open access scholarly journals (for example, article processing fees or subsidies). Thanks to a generous grant from the Social Sciences and Humanities Research Council, we are a team in the process of growth consisting of the principal investigator and several students, most of whom are at the doctoral level. We are conducting a longitudinal study using an innovative open research approach. We publish our data and results as part of the work process. The idea is to facilitate research in this area (other researchers use our data, for example) and to speed up knowledge translation, because there are organizations that want to accelerate the transformation process by using their funds, like the signatories of OA 2020 http://oa2020.org/. 
Soutenir les Savoirs Communs: la littérature savante en libre accèsll y a un large consensus parmi les chercheurs, les bibliothécaires, les organismes subventionnaires, les organismes non gouvernementaux et même la plupart des maisons d’édition, qu’aujourd’hui la méthode optimale de partage des résultats de recherches est la publication en libre accès, ce qui signifie que les articles, livres, et données sont disponibles gratuitement sur l’internet. Le dilemme consiste en comment transformer un système basé sur la demande (abonnements et achats) en un système basé sur la production afin de soutenir l’accès gratuit aux revues scientifiques pour le lecteur. Le projet Soutenir les savoirs communs analyse ces transformations en étudiant les modèles utilisés par les revues savantes en libre accès (par exemple, les frais de publication ou les subventions).   Grâce à une subvention généreuse du Conseil de recherche en sciences humaines, nous sommes une équipe grandissante qui comprend la chercheuse principale et quelques étudiants, la plupart au troisième cycle. Nous faisons une étude longitudinale en utilisant l’approche innovatrice de la recherche ouverte : nous publions nos données et nos résultats en processus de travail. L’idée est de faciliter la recherche (d’autres chercheurs utilisent nos données, par exemple) et d’accélérer le transfert des connaissances, en lien avec les organismes qui veulent accélérer la transformation en libre accès en utilisant leurs fonds, comme les signataires de OA2020 http://oa2020.org/ <http://oa2020.org/>
Initialization of Security in a portable wireless device Mobile Device Authentication:The project requires a student to investigate theoretical, but practical, methods for authenticating wireless devices and/or their users, both when security is being established and then, subsequently, when security is being verified or sustained subsequently.  This work breaks down into five main sub-tasks:   . Review and analysis of existing methods for mobile device security establishment (or other authentication methods)   . Categorization of such techniques using a suitable taxonomy (e.g. hardware, firmware, software, network-level, etc.)   . Review and analysis of existing methods for device and/or user authentication (e.g. physical layer methods and network-level protocols) that are suitable for mobile devices with varying capabilities and that must operate in both public and private network environments   . Definition of the relevant design criteria for the design of such mobile device authentication methods or systems   . Definition of a novel authentication protocol or method and the implementation of a representative prototype for such a system, time permitting and also subject to the experience level of the student. Main Objective: Create and analyze a suitable authentication/security establishment design for 'usability' and practicality, in terms of measurable hardware or software requirements.  The main work output is a research report, containing a literature review and the accompanying critical analysis.  However, practical implementation of the method would be highly desireable.Stretch Objective: Analyze the related privacy concerns, associated with such a scheme
New radiochemical methods with short-lived isotopes The Molecular Imaging Probes and Radiochemistry Laboratory at University of Ottawa Heart Institute specializes in all research areas relevant to the development of radiotracers for cardiovascular and other diseases. The major themes of our research include discovery of new methods for incorporation of short-lived positron-emitting isotopes into small molecules and bioconjugates, as well as in vitro and preclinical development of targeted probes for molecular imaging. To give ourselves the greatest likelihood of successfully developing technologies that will have a positive impact on human health, we need to consider practical solutions to the restrictions of handling short-lived isotopes for medical imaging, as well as fundamental advances in synthetic chemistry that have the potential to transform our field.Carbon-11 and fluorine-18 (11C and 18F, 20.4 and 109.8 min half-lives, respectively) are produced in our cyclotron facility and directly incorporated into radiolabeled molecules using well-defined approaches that give access to a limited number of tracers. Our goal is to expand the types of molecules that can prepared using these isotopes by developing new approaches to reactions specifically designed to meet the needs of radiochemists. For example, using 11C-carbon dioxide, we can prepare reactive intermediates for carbon-heteroatom bond formation in complex molecules. In this project, we are exploring novel chemical intermediates, developing methods to access them with 11C and 18F, and discovering new transformations to convert these into new potential imaging agents.
Create insect injection platform to create Bumble bee genetics Bumble bee is beneficial insect pollinating many commercial crops such as blue berry. They are eusocial insects and show highly organized social behaviour. Since their size of colony are capable of manipulation compared to honey bee, we will start to study the function of neural circuits and behaviour in bumble bee colony.
Characters of cuspidal representations of finite groups of Lie type (1)La classification de représentations cuspidales de groupes finis de type LieAn interesting problem is to characterize the restriction of an infinite-dimensional irreducible representation of a p-adic group (example: a special linear group with entries in a p-adic field) to a maximal compact open subgroup.  The complete representation theory of such a subgroup is not yet understood, but among its representations are those which are called "depth-zero", which are equivalent to representations of a corresponding finite group of Lie type (example:  a special linear group over the field with q elements).  These representations are finite-dimensional and have been classified, but many questions remain open.In particular, the original restriction problem leads to the question of how depth-zero representations decompose into irreducible subrepresentations upon restriction to a subgroup of the finite group of Lie type.  Very few results in this direction are known, in part because the motivation to study the problem is fairly new, and in part because the general question is quite complex.  Questions include:  when is the restriction again irreducible? when is it multiplicity-free? given two related representations of the groups, when are their restrictions indistinguishable?
Lie superalgebras and beyond: representation theory, enveloping algbras, and combinatoricsLie groups and Lie algebras are nowadays some of the central objects in mathematics. They play a key role in describing continuous symmetries in geometry, and they arise in many unexpected situations, linking algebra to geometry and combinatorics. The goal of this project is to study a generalization of the notion of a Lie algebra, which arises in connection with supersymmetry in physics. This generalization is known as a Lie superalgebra. Lie superalgebras share great resemblance to Lie algebras, but what makes them interesting is the points of divergence of their theory from the theory of Lie algebras. For example, one knows that unlike what happens for simple Lie algebras, the category of modules over a simple Lie superalgebra is not semisimple. This means that there are many more interesting examples of representations of simple Lie superalgebras. One can also go beyond Lie superalgebras and consider algebraic objects with a more refined structure, namely a "grading" by a finite abelian group more general than the cyclic two-element group. Such an object is called a "Lie color algebra". One of the goals of this project is to obtain a better understanding of the representation theory of the latter class of algebras by utilizing an auxiliary algebraic structure known as the "universal enveloping algebra". This problem involves a bit of combinatorial tools such as Young Tableau and the RSK algorithm. 
Symmetric polynomials, spherical vectors, and representation theoryA polynomial in n variables x_1,...,x_n s called symmetric if it does not change by any permutation of these variables. Symmetric polynomials are nowadays ubiquitous in many areas of mathematics. For instance, Schur polynomials are a kind of symmetric polynomials connected to group representations and to cohomology theory of homogeneous varieties. The theory of symmetric polynomials plays a significant role in many of the recently discovered connections between different areas of mathematics. The study of symmetric polynomials uses several tools from combinatorics, e.g., Young diagrams. One of the beauties of the theory of symmetric polynomials is that many algebraic facts about symmetric polynomials can be understood and expressed concretely in terms  of combinatorial operations. The goal of this project is to study a generalization of symmetric polynomials which are related to certain algebraic objects referred to as Lie superalgebras. Lie superalgebras were discovered in connection with physics and supersymmetry, but they now form a subject of independent interest which shed light on other algebraic and geometric structures.Our goal in this project is to investigate which of the most important classes of symmetric functions have supersymmetric counterparts with possess similar attributes. One example is Schur polynomials, which are known to have supersymmetric analogues.
Using photons to study fundamental issues in Quantum Physics (1)The study of Quantum Information has reinvigorated the effort to understand the fundamental concepts of Quantum Theory, such as measurement, the wavefunction, and entanglement. Photons are the ideal quantum particle with which to explore these concepts because we can manipulate them easily, with high precision, and at room temperature. We are exploring the use of generalized measurements (e.g. weak measurement) as practical tools in metrology, optics, and Quantum Information. This project will perform experiments and theory investigating how quickly we can extract information about the quantum wavefunction from an ensemble of identical particles. 
Design and testing of integrated optics for quantum information (1)Science is becoming adept at manipulating individual particles such as photons and electrons. The limits in sensitivity, speed, power, etc. of the various devices that we would use these particles in are set by the strange laws of Quantum Physics. The careful control of quantum particles will allow us to build sensors with dramatically higher sensitivity, computers than can solve intractable problems, and the first provably secure communication systems. This program will design and create a microchip of photonic circuits with which we can produce and control individual photons. The eventual goal is to create these potentially revolutionary devices.As part of this program, this student project has both experimental and theoretical aspects and involves both laboratory work and computational modeling.  The work will be conducted in the University of Ottawa’s brand new Advanced Research Complex (http://www.uottawa.ca/articles/the-advanced-research-complex). State of the art photonics laboratories with precision waveguide alignment equipment, femtosecond lasers, and photon counting detectors will be used to perform the research. The program has access to a wide array of commercial and open-source photonic modeling software.The student project will design and test optical waveguides in which we can generate single photons. Through the nonlinear optical phenomena of four-wave mixing , a waveguide pumped by a femtosecond laser pulse can potentially spontaneously produce pairs of photons. The detection of one photon then ‘heralds’ the presence of its twin. Subsequent waveguide circuits will comprise the microchip which use these heralded photons as information carriers. 
Computational Study of Optimal Control for Mathematical Models for Infectious DiseasesInfectious disease outbreak and wide spread are always one of the most challenging public health crisis faced by all levels of governments. From Ebola virus outbreak originating from West Africa in 2015, to Zika virus in South America in 2016, each attracts lots of public concerns worldwide. How to control and mitigate the impact of disease caused on affected country’s public health and economic growth is a complicated question entangled with many factors.     Mathematical modelling is widely used recently to describe the broad-scale spread of infectious diseases, and is very useful to provide best designed control measures specific to different diseases. From acute disease such as influenza to chronic infectious disease such as tuberculosis and HIV, the real challenge lies in several aspects of the mathematical modelling process. Various transmission patterns, different incubation periods and transmission periods, variable age structure for different patient groups will lead to complex structured mathematical models. Building detailed mathematical models specific to one disease is an enjoyable process to refresh knowledge from public health/epidemiology, mathematical modelling, numerical simulation, data analysis, etc. Mathematical analysis is essential to investigate the disease dynamics while the complete analysis is always challenging. Computational study is an alternative realization for model analysis, combined with data assimilation. One-order partial differential equations (PDEs) are typical mathematical models for age-structured, multi-staged disease transmission and infection progression. The model analysis and its numerical simulation attract more attention in interdisciplinary areas of applied mathematics, epidemiology and public health.  Designed control is preferred for realistic consideration for policy decision. Optimization theory is the right tool to utilize to realize the ideal scenarios for better disease control and prevention.     
Novel Motor Learning Behavior Task for Head-fixed Mice The research project aims to develop/build a novel forelimb motor learning behavioral task for head-fixed mice and perform chronic two-photon imaging to characterize learning-related changes in neural network during learning. It will involve using high-speed camera to track animal's arm trajectory, infrared beam to detect movement initiation, arduino-based program for cue and reward delivery, two-photon imaging, and matlab-based network analysis 
Regulatory T cells induce expression of the checkpoint inhibitory receptor PD-1 on Natural Killer cells. (1)Natural Killer (NK) cells potently eliminate transformed cells, however, they are often prevented from mounting anti-tumor responses. The mechanisms underlying such impairment remain unclear. PD-1, a member of the checkpoint inhibitory receptor family, is expressed and powerfully suppress the activation of tumor-infiltrating NK cells. Little is known about the mechanisms underlying PD-1 expression on NK cells. Regulatory T cells (Tregs) are a T cell population with immunomodulatory ability responsible for preventing autoimmunity. Because Tregs inhibit anti-tumor responses, we hypothesized that Tregs induce expression of PD-1 on NK cells as an immunomodulatory mechanism that tumors exploit to escape from the immune response. We found that in tumors depleted of Tregs, PD-1 expression is dramatically reduced on NK cells. We seek to:1) elucidate the mechanism(s) employed by Tregs to induce PD-1 on NK cells:When co-cultured with Tregs, NK cells robustly upregulate PD-1. We will use this easily to manipulate ex vivo system to determine whether a soluble factor produced by Tregs or direct interaction between the two cell types is responsible for PD-1 upregulation on NK cells. Soluble or cell-surface factors implicated in PD-1 induction will be verified in vivo and targeted for cancer immunotherapy.2) investigate the role of other immunomodulatory cells: Two immunomodulatory cells, myeloid-derived suppressor cells (MDSCs) and regulatory B cells (Bregs) are found in tumors, but the mechanism(s) used to suppress anti-tumor immune-responses is unknown. We will determine whether these cells induce PD-1 expression on NK cells. We will co-culture MDSCs or Bregs with NK cells, and subsequently analyze PD-1 expression on NK cells. We will also deplete these cells from tumors and assess PD-1 expression on NK cells. These studies will reveal the cellular interactions responsible for the expression of inhibitory receptors on tumor-infiltrating NK cells, potentially leading to the development of new immunotherapeutic strategies.
Uncovering the signaling pathways downstream the checkpoint inhibitory receptor PD-1 in Natural Killer cells._Clone (1)Lymphocyte activation is regulated by signaling from activating and inhibitory receptors. PD-1, a “checkpoint-inhibitory” receptor, strongly suppresses lymphocytes including T and NK cells. However, the signaling pathways inhibited by PD-1 on NK cells, as well as the molecular partners that mediate PD-1 inhibition, are unknown. We seek to:1) Elucidate the molecular machinery associated to PD-1 signaling. PD-1 contains an ITIM domain, a conserved motive used by phosphatases to dock to inhibitory receptors. In T cells, SHP-1 and SHP-2, two similar but not redundant phosphatases, are activated by PD-1. As SHP-2 is important in NK cell signaling, we hypothesize that SHP-2 pairs with PD-1 to dampen NK cell activation. We will use the human NK cell line NK92 and determine if PD-1 associates with SHP-1 and SHP-2 by immunoprecipitation and Western blotting. Moreover, to study PD-1 signaling in an unbiased fashion, we will immunoprecipitate PD-1 on NK92 cells, and analyze the immunoprecipitate by mass spectrometry. 2) Identify the activating pathways inhibited by PD-1 on NK cells. NK cell activating receptors use a diverse set of signaling pathways and it is unknown what specific molecular pathways are inhibited by PD-1, and whether different activating receptors are differently inhibited.  In T cells, PD-1 interferes with glucose metabolism by inhibiting Akt-signaling. We will analyze phosphorylation of Akt and other kinases upon engagement of PD-1 in NK cells. PD-1 ability to inhibit NK cells will be evaluated by cross linking different activating receptors expressed by NK cells, such as NKG2D, DNAM and NCR family members. As the upstream events in the signaling pathways of these activating receptors are fairly different, we speculate that different activating receptors will be differently sensitive to PD-1 inhibition. A better understanding of PD-1 signaling on NK cells will help designing new immunotherapeutic strategies to mobilize NK cells against tumors.
Role of the checkpoint inhibitory receptor LAG-3 on Natural Killer cells in immunity against tumors. (1)Cancer immunotherapy has achieved exciting results by targeting checkpoint inhibitory receptors on leucocytes. Checkpoint receptors have been primarily studied in T cells; whereas their role in innate lymphocytes is unknown.  Natural Killer (NK) cells are innate lymphocytes that eliminate “stressed cells”, i.e. transformed cells. The role of checkpoint receptors in suppressing NK responses to tumors remains to be elucidated. Preliminary data show that tumor-infiltrating NK cells express the checkpoint receptor LAG-3. We seek to:1) Determine the role of LAG-3 in suppressing anti-tumor NK responses.We have overexpressed the LAG-3 ligand MHC II in several tumor cell lines. We will monitor in vivo growth of tumor cells expressing or not MHC II. We hypothesize that MHC II-expressing tumor cells will inhibit NK cells via LAG-3-engagement and generate more aggressive tumors. Moreover, we will assess if LAG-3-targeted immunotherapy mobilizes NK responses to tumors by treating mice with LAG-3-blocking antibodies.2) Analyze the mechanisms underlying LAG-3 expression on NK cells.LAG-3 is upregulated by NK cells infiltrating several mouse tumors, including those generated by the cancer cell lines RMA-S or CT26. In contrast, expression of LAG-3 is absent in other tumor models, as those generated by the cell lines B16 or C1498. To understand the nature of the heterogeneous induction of LAG-3 in tumor-infiltrating NK cells, we will co-culture splenic NK cells with different tumor cells. We expect that tumor cells that induce LAG-3 in vivo, will upregulate the receptor ex vivo. We will then elucidate the mechanisms employed by the tumor cells to induce LAG-3 expression on NK cells and to verify them in vivo. If culturing NK cells with tumor cells alone proves insufficient to upregulate LAG-3, we will investigate if immune cells, by interacting with NK cells in the tumor microenvironment, are responsible for LAG-3 induction on NK cells.
Long-term impact of mild and unilateral hearing loss in childrenNewborn hearing screening has been implemented worldwide to give children with hearing loss a better start in life. Almost half of children present with a milder hearing loss (mild loss in both ears or loss in one ear) at initial diagnosis. Prior to screening, these children were identified late and many experienced difficulty in school. Our recent research shows that screening lowers the average age of identification of these losses from 5 years to 9 months of age. We have also shown that up to a third of children with hearing loss experience deterioration in hearing.  The longer-term course of milder loss and its impact on later learning in elementary school remains unknown.  Therefore, there is considerable uncertainty about whether screening programs should try to detect and treat these losses in early childhood. Study Plan. This research will extend our previous preschool research through two projects: 1) Project 1- we will continue to collect population data on all children with mild/unilateral loss identified in the Ottawa area to examine changes in hearing, and costs related to their management. Adding to our 13-year dataset, we will accumulate detailed information about milder hearing loss on 300 children by study completion. 2) Project 2 - we will continue to follow a group of 105 children (63 hearing loss, 42 normal hearing) from our preschool study through the elementary school years to determine whether hearing loss impacts language, reading and social functioning. This study will provide detailed information about the consequences of mild/unilateral hearing loss and therefore guide clinical care and decision-making.
Bioinformatics identification of the function of proteins involved in breast cancer using protein interactionsBreast cancer is a heterogeneous disease. It has different subtypes that are associated to different outcomes varying from no relapse to a bad prognosis. The study of the proteins expressed in breast cancer tumours can reveal which proteins, by their presence or absence, lead a certain type of breast cancer to be linked to a bad prognosis. Proteomics approaches have identified proteins that are differentially expressed across different breast cancer subtypes. These proteins can serve as diagnostic or prognostic tools for breast cancer. They can also represent drug targets for a certain subtype of breast cancer. However, the functions of a large number of these proteins remain unknown. It is therefore difficult to understand which molecular mechanisms are linked to the bad outcome of some cancer subtypes. Nevertheless, the function of such poorly studied proteins can be identified through the analysis of their protein interactions. Proteins, through their interactions, form protein complexes and accomplish their functions in the cell. We can therefore assume that if, for example, a protein X with an unknown function interacts with multiple proteins performing cell division, then it is likely that protein X is also involved in cell division. In this project, we will design machine learning algorithms and probabilistic tools that will infer the functions of proteins that are differentially expressed in breast cancer using protein interaction information. We will also implement software packages that will identify groups of proteins that are differentially expressed in breast cancer and that are tightly interacting with each other in protein interaction networks. We will then identify the biological processes and molecular functions that are associated with these tightly interacting proteins.
Deep learning for computational nanoscience The objective of this research project is to develop deep neural networks (within the TensorFlow framework) capable of making predictions for new materials and molecules. We will use a large database of known materials to learn the mapping between crystal structure and material properties such as color, strength, and conductivity. This model will be tested across a broad class of materials (metals, insulators, semiconductors, etc) and defects. The goal of the project is to produce a working demo of the procedure by the end of the internship. 
Youth Participation in Local Governance (1) In accordance with the principles of the UN Convention on the Rights of the Child, there is growing recognition of the mutual reinforcement of children’s rights and the participation of young people in various forms of governance in institutions such as schools, community centres, youth clubs, NGOs, and units of city government.  There is also widespread acknowledgment that for good governance to be developed and sustained, it should be a focus of children’s citizenship education as a learning-by-doing process.  The efficacy of children’s involvement in local governance is, however, dependent on two conditionalities.  The first consists of sustained support from organizations that enable youth to participate in policy- and program-related deliberations and decision-making.  This necessitates the provision of financial, material, and human resources as well as organizational adjustments that allow for genuine youth protagonism in processes of governance.  The second conditionality is educational.  Youth participation in governance is an experiential learning process. It therefore requires mentorship to inculcate leadership skills, understanding of democratic processes, and a combined sense of collective empowerment and social responsibility. By necessitating institutional adjustments, accommodation that allows for children’s active engagement in systems of governance can also be beneficial for participating organizations.  Both these conditionalities are not easily realized or sustained. Organizations may be limited in their capacity to adjust their decision-making processes.  Likewise children’s experiential learning may be constrained by the imposition of unwarranted adult authority.  Accordingly, drawing on the principal investigators’ earlier research on child rights and education, this qualitative research project will examine youth participation in processes of governance in several institutional settings in Ottawa.  The main objectives will be to investigate;  a) modalities of youth participation;  b) mechanisms that facilitate or limit youth participation;  c) forms of teaching and mentorship ;  d) learning outcomes; & e) impact on aspects of governance.
Religion in the Media and the Regulation of Religion: Canada and BrazilThis comparative project will further knowledge about the management of diversity and the relationship of local regulations and local contests to national debates about religious diversity and accommodation.  This project will focus on the following research questions:1) How is religion regulated at the local/municipal level i.e. by-laws and zoning regulations?2) Are there key areas of controversy in which the regulation of religion is focused, and do these differ in the two countries? 3) How does the local regulation of religion connect to contests over the use of space in the two countries? The main objective of this project will be to develop a data set of case studies on the local regulation of religion and corresponding local practise and resistances in Brazil and Canada.  Research on local regulation and resistances is limited: there is little substantive research that examines the ‘small scale’ contests over zoning permits, debates over by-laws and the use of space for religious purposes, and the ways that these debates are articulated and negotiated.  Yet, this is where much of the negotiation and conflict around religious diversity occurs.The MITACS Globalink opportunity will provide an important learning opportunity for a student to participate in collaborative research between Lori Beaman (University of Ottawa) and Paula Montero (CEBRAP, Sao Paulo University).  Although vastly different in many ways, there is much to be learned about diversity and its negotiation by bringing these two countries into comparative focus. Both Canada and Brazil have struggled to develop legislation and policy that addresses religious diversity in a context of majoritarian religions and minority religious identities and both countries face the problem of balancing these efforts in terms of individuals, groups and the pursuit of a national identity. Project results will be made available through the Religion and Diversity Project website, www.religionanddiversity.ca. 
Religion in the Media and the Regulation of Religion: Canada and GermanyThis comparative project will further knowledge about the management of diversity and the relationship of local regulations and local contests to national debates about religious diversity and accommodation.  This project will focus on the following research questions:1) How is religion regulated at the local/municipal level i.e. by-laws and zoning regulations?2) Are there key areas of controversy in which the regulation of religion is focused, and do these differ in the two countries? 3) How does the local regulation of religion connect to contests over the use of space in the two countries? The main objective of this project will be to develop a data set of case studies on the local regulation of religion and corresponding local practise and resistances in Germany and Canada.  Research on local regulation and resistances is limited: there is little substantive research that examines the ‘small scale’ contests over zoning permits, debates over by-laws and the use of space for religious purposes, and the ways that these debates are articulated and negotiated.  Yet, this is where much of the negotiation and conflict around religious diversity occurs.The MITACS Globalink opportunity will provide an important learning opportunity for a student to participate in collaborative research between Lori Beaman (University of Ottawa) and Monika Wohlrab-Sahr (University of Leipzig).  Although vastly different in many ways, there is much to be learned about diversity and its negotiation by bringing these two countries into comparative focus. Both Canada and Germany have struggled to develop legislation and policy that addresses religious diversity in a context of majoritarian religions and minority religious identities and both countries face the problem of balancing these efforts in terms of individuals, groups and the pursuit of a national identity. Project results will be made available through the Religion and Diversity Project website, www.religionanddiversity.ca. 
Religion in the Media and the Regulation of Religion: Canada and AustraliaThis comparative project will further knowledge about the management of diversity and the relationship of local regulations and local contests to national debates about religious diversity and accommodation.  This project will focus on the following research questions:1) How is religion regulated at the local/municipal level i.e. by-laws and zoning regulations?2) Are there key areas of controversy in which the regulation of religion is focused, and do these differ in the two countries? 3) How does the local regulation of religion connect to contests over the use of space in the two countries? The main objective of this project will be to develop a data set of case studies on the local regulation of religion and corresponding local practise and resistances in Australia and Canada.  Research on local regulation and resistances is limited: there is little substantive research that examines the ‘small scale’ contests over zoning permits, debates over by-laws and the use of space for religious purposes, and the ways that these debates are articulated and negotiated.  Yet, this is where much of the negotiation and conflict around religious diversity occurs.The MITACS Globalink opportunity will provide an important learning opportunity for a student to participate in collaborative research between Lori Beaman (University of Ottawa) and Doug Ezzy (University of Tasmania).  Although vastly different in many ways, there is much to be learned about diversity and its negotiation by bringing these two countries into comparative focus. Both Canada and Australia have struggled to develop legislation and policy that addresses religious diversity in a context of majoritarian religions and minority religious identities and both countries face the problem of balancing these efforts in terms of individuals, groups and the pursuit of a national identity. Project results will be made available through the Religion and Diversity Project website, www.religionanddiversity.ca. 
Determining the impact of common bean consumption on the colonic microenvironment (microbiota and intestinal barrier function) and obesity-associated inflammation in mice.Strategies to enhance knowledge of the importance of common beans (Phaseolus vulgaris) consumption for Canadian consumers based on comprehensive, nutrition-based research, is important to successfully enhance economic value of the common bean food industry in Canada and help promote the health of the global and Canadian population. The objectives of this project are to enhance our understanding of the human health promoting potential of common beans by assessing their roles in modulating gut health, and gut-associated diseases, such as obesity. We have successfully established the foundation for studying the impact of common bean consumption on gut health, in particular, gut health issues related to inflammation, such as inflammatory bowel disease (IBD). We have demonstrated with 6 bean varieties that mice consuming diet supplemented with 20% cooked bean flour consistently demonstrate reduced colonic and systemic inflammation resulting in an attenuation of IBD-like disease severity. We have also demonstrated that this anti-inflammatory effect followed a bean-induced enhancement of gut health (colon barrier integrity, anti-microbial defense responses, and modulation of the gut microbiota composition and activity), which points to a beneficial colon “priming” effect by beans. These findings have set the stage to investigate the impacts of bean consumption on other gut-associated diseases important to Canadians, in particular obesity. We will use a high-fat diet (HFD)-induced obesity mouse model to simulate chronic low grade intestinal and systemic inflammation, which closely models human obesity progression, and test if different bean varieties can improve the obese phenotype. In this model, HFDs causes intestinal microbial dysbiosis, impairs the gut barrier integrity, and enhances microbial translocation resulting in systemic inflammation leading to enhanced adiposity, thus this model can be used to demonstrate effects of bean diets on biomarkers of gut health and subsequent obesity development.
Linked Open Data for Cultural History We are interested in working with interns who would like to conduct research into linked open data and various data formats for representing real-world people and events. Specifically, the "Linked Open Data for Cultural History" internship will involve involve researching linked open data formats (e.g. RDF, JSON-LD), conducting linked open data experiments, and developing strategies and best practices for linked open data use in the Humanities.  While the internship involves LGLC material directly, it is suitable for any student who would like to develop linked data development and implementation skills.
Rearranging the bacterial chromosome to adapt and survive The student will be working to better understand how DNA is organized within bacteria with a particular focus on how traits such as virulence or antibiotic resistance spread.  We have been studying how a variety of nucleoid associated proteins, which guide the packaging of the bacterial chromosome, are organized and evolve within bacteria.  With the help of cutting edge super-resolved microscopies we have built within the lab, we are able to probe the activity of these proteins at an unprecedented level of detail while watching the chromosome repackage in response to environmental stresses.
Micro-Robotic Actuation This project involves the design and control of micro-scale swimming robots inspired by living micro-scale organisms. In 3D, swimming can be executed by several types of motion. At the micro-scale low-Re environment, fluid flows are classified as ‘creep’ or Stokes flows, and thus are speed-independent. To create forward motion, symmetry must be broken in the swimming motion. Thus, any back-and-forth oscillations will not create forward motion. Thus, bio-inspired flapping cilia and rotating flagella have been used to create motion. As an alternative, wave-like deformation could be used to create forward propulsion. This type of deformation would be difficult for traditional microrobotics actuation techniques, but could be well suited for ‘soft micro-robotics’ with distributed programmable deformation. Such micro-swimming robots have potential application in microfluidics, healthcare and in the creation of micro-scale factories. This project focuses on the creation of sub-mm size swimmers which are controlled by rotating and oscillating magnetic fields. Magnetic actuation has been a major driving scheme for untethered microrobotics in recent years. Advantages include long-range remote actuation and the ability to apply controllable forces and torques independently.The research involves study of fluid flow, magnetic actuation, micro-fabrication and controls. It will focus on creating efficient swimming micro-robots which can operate in a wide range of liquid media with high speed and precision. 
The Impact of Testimony Archives Over the past decade “social justice” has increasingly been the object of study in a multitude of academic disciplines and professional fields of practice, including archives.   Archives feature regularly in controversies over the weight and responsibility of the past, and archivists suggest that records play an essential role in shaping common understandings about past injustices. However, the precise channels and depth of their impact remains poorly understood.  There is a need to probe and delineate the social justice impact of archives. This research will investigate the impact of archives of witness testimony on social justice.  Over the last two decades, witness testimony, which had previously been questioned as unreliable historical sources have come to seen as providing essential information for reconstructing past events.   As Assmann (2006) notes, while witness testimony may at times prove inaccurate, this  “however, does not invalidate them as a unique contribution to our knowledge of the past”. ( P. 263 )   These materials provide a highly personal account of the past that can have a significant impact on their listener or viewer.   Testimony archives provide a diversity of voices and experiences while revealing a highly subjective view of an experience.  This chapter will discuss the value of witness testimony as sources of historical evidence and its potential impact on fights for justice.   The current research project will review the literature on witness testimony and create a list of archives that hold witness testimony.  The objectives of this research are to •Better understand how archives have assisted or failed to assist in righting injustices and supporting social justice struggles; and •Develop an evidence-based approach to understanding the social justice impact of archivesAleida Assmann.  “History, Memory and the Genre of Testimony. Poetics Today  26, no 2.. . 261-73
Transkingdom interaction of intestinal commensal microbes Background: Protozoa are a vital part of the intestinal microbiome. Studies in mice and humans demonstrated a 0.5-45% colonization rate depending in the cohort of subjects analyzed. A prominent family of protists are the Tritrichomonas. We recently identified Tritrichomonas musculis (T.mu) and T. muris as a permanent commensal member of the mouse intestinal microflora. We demonstrated that T.mu colonization rapidly reshaped the intestinal immune landscaped and resulted in a life-long activation of the immune barrier in the gut. This chronic activation of the gut immune system exacerbated the severity of intestinal auto-immune inflammation, while reducing the severity of bacterial infection due to an increase immune threshold.Rational:With a strong immune-modulatory capacity after colonization, T.mu could be utilized to selectively activate the immune system to fight intestinal bacterial pathogens. While chronic immune activation of T.mu results in unwanted long-term effects on the host, exacerbating auto-immunity. We are planing to isolate bioactive components from T.mu for the improvement of immune defense against intestinal bacterial infections. With the ever growing reports of antibiotic-resistant pathogens, employing the capacity of organisms from different kingdoms to fight against these pathogens is a promising alternative to avoid the use of antibiotics.    Aim:We are planning to establish a anaerobic cell culture method for the cultivation of T.mu, with the aim to isolate bioactive metabolites.
Role of the ATP-dependent Protein Degradation System ClpXP in Mitochondrial Protein Homeostasis (1)The mitochondrion generates high levels of reactive oxygen species (ROS) that cause oxidative stress and result in damage to many mitochondrial proteins. Chaperones and proteases in the mitochondrion combat this damage. One of the main proteases in the mitochondrial matrix is the ATP-dependent ClpXP protease. Both ClpX and ClpP are nuclear encoded proteins that are translocated to the mitochondrial matrix. ClpXP is well-studied in many bacterial species, but very little is known of its functions in mammalian cells. However, mitochondrial ClpXP has been found to play an important role in activating the mitochondrial unfolded protein response, UPRmt. ClpXP upregulation has been implicated in human acute myeloid leukemia (AML), and ClpXP has been suggested to play a role in Parkinson's disease.  Hence, we are interested in using biochemical and biophysical approaches to determine the activity and selectivity of human ClpXP.. We are also interested in determining the physiological function of human ClpXP in the cell.
The role of the R2TP complex in protein homeostasis (1) hRvb1 and hRvb2 helicases are two related and highly conserved members of the ATPases Associated with diverse cellular Activities (AAA+) superfamily. They were recently identified independently by multiple groups and have been shown to be essential for viability and development of several model organisms including S. cerevisiae, D. melanogaster, and X. laevis. They are coexpressed and are thought to mainly function together in a large number of cellular processes. The importance of these helicases is that they have been found to be critical components of several key multiprotein complexes including the chromatin remodeling complexes INO80 and SWR-C, the Tip60 histone acetyltransferase complex, and the telomerase complex. hRvb1 and hRvb2 were also found to be involved in snoRNA maturation and pre-rRNA processing. Significantly, the helicases have recently been implicated in carcinogenesis. The transcription of genes of both proteins were found to be dysregulated in several cancers such as liver, bladder, and melanoma. Importantly, it has been shown that decreased expression of hRvb1 or hRvb2 results in reduced tumor cell growth and increased apoptosis in vitro. These observations strongly indicate that hRvb1/hRvb2 could be therapeutic targets for cancer treatment. Nevertheless, the biological activity and the molecular mechanism of their function remains poorly understood. Based on a large-scale proteomics effort, WAH’s group identified two highly conserved novel Hsp90 interactors that were named Tah1 and Pih1, which bind to the chaperone and which also associate physically and functionally with the Rvb1 and Rvb2 helicases to form a highly conserved complex, which we termed the R2TP complex. We demonstrated that Hsp90 and the R2TP complex function to promote the proper biogenesis of several key protein complexes. Hence, we are interested in determining the structure and mechanism of funtion of the R2TP complex. 
The Development of Novel Antibiotics_Clone (1) In recent years, there has been an alarming trend of increased bacterial infections caused by strains resistant to most known drugs. As a result, diseases that were thought to be controlled by currently available antibiotics are re-emerging not only in developing countries but also in industrialized nations, especially in clinical settings such as hospitals. Therefore, there is an urgent need for the development of new types of antibiotics that can be used to effectively treat multidrug resistant bacteria. In this project, we propose to screen and develop a novel class of antibacterial drugs that can activate highly-conserved, tightly-regulated, self-compartmentalizing cylindrical proteases in bacterial cells. One such protease is ClpP. On its own, ClpP can only degrade small peptides and not folded proteins. The binding of unfoldase chaperones to ClpP is required for the degradation of native proteins. ClpP has recently been validated as a novel molecular target for antibacterial drug development. We aim to develop and identify novel compounds that allow ClpP and other such cylindrical proteases to indiscriminately degrade folded proteins eventually causing bacterial cell death. The efficacy of the compounds will be tested using model infectious bacterial systems. These compounds will define a new class of antibiotics, namely activators of self-compartmentalizing proteases, which we will refer to as ACPs. Students will work on characterizing the biochemical consequences of the binding of ACPs to the cylindrical proteases using purified proteins and pertinent biophysical methods. Students will not be involved in working with any pathogenic bacteria.
Computer vision methods for facial expression analysis in healthcareUse of facial expressions analysis is becoming popular in clinical applications. Examples include detecting signs of Parkinson's disease, depression, agitation, pain, etc. However, if this task is often carried out by human observers, they require significant training, their assessment is subjective, and time consuming. We are working on a number of projects that explore the use of computer vision for facial expression recognition in clinical settings. For automatic expression techniques, a prerequisite is an accurate localization of key landmark points on the face. This particular project involves implementing various (existing) methods for face landmark detection and comparison.w
Laser stabilization for an optical atomic clock (1) An optical atomic clock consists of a narrow-linewidth laser oscillator that is stabilized to the resonance frequency of an atomic system. We are developing a portable optical atomic clock using calcium atoms. The portable clock requires the development of a compact and highly stable diode laser system. We have an opening for a student who will work on this important aspect of the optical atomic clock project.
Investigating the link between polymorphisms in human elastin and late onset cardiovascular diseaseEnvironmental sustainability is determined on the basis of ecosystem services. It appears that sustainable environmental management is only possible if all the ecosystem services are adequately quantified and taken into account in the decision-making process.The project investigates various services generated by aquatic and terrestrial ecosystems and the approaches to their quantification. We believe that the task of getting to the quantitative estimates can only be solved through an extensive use of mathematical models and computer simulations, in properly designed computer experiments with these models. Most of the publications on environmental economics do not address the problem of quantitative measures of ecosystem services used in the economic exercises. The proposed project is aimed at filling this methodological gap by using the specially designed simulation models.The problem of ecosystem stability and responses to external perturbations is one of the most critical issues in sustainable environmental management. Knowledge of the possible patterns in ecosystem behaviour under the stress conditions is important as it gives a path to the prediction of the likely negative effects and, thus, to the planning of measures to mitigate them. Over the recent period, publications have appeared, in which the biological interpretation of stability is being also applied to represent ecosystem dynamics. However, in most cases, this kind of application is not scientifically valid because an ecosystem is not only an assemblage of several populations and cannot be reduced to such a level. Therefore, the relationships between mathematical theory of stability, biological and ecological stability require further clarification.This project will place special emphasis on the invasion of alien/non-indigenous species and the environmental, economic and social harm they cause.
Role of serum amyloid A in modulating inflammatory responses Serum amyloid A (SAA) comprises a family of apolipoproteins that are highly conserved in vertebrates, and which are upregulated 1000 fold during the acute phase inflammatory response to injury or infection.  These proteins are normally associated with high-density lipoproteins (HDL) in the blood, and play roles in trafficking of cholesterol, modulation of inflammation, and tissue repair.  In individuals suffering from chronic inflammation due to disease (i.e. atherosclerosis, rheumatic fever, rheumatoid arthritis), production of SAA is elevated - in particular the presence of non-HDL-bound (lipid-free) SAA is increased.  Under these conditions, SAA is subject to misfolding and assembly into amyloid fibrils.  These are the causative agents of AA amyloidosis, in which SAA amyloid fibrils accumulate in multiple organs and lead to organ failure.  In order to understand the multiple roles played by this protein in health and disease states, high resolution structural details of HDL-bound, lipid-free and fibrillar SAA are required.This project focuses on obtaining a molecular-level understanding of SAA misfolding, in particular why normal HDL-bound SAA is protected, while the lipid-free SAA that accumulates in chronic disease is susceptible to misfolding.   We have used electron microscopy, NMR spectroscopy, fluorescence, and circular dichroism to obtain initial structural data for HDL-bound and fibrillar SAA, and to define the influence of solution conditions on protein stability and propensity to form amyloid fibrils.  In this project, we will use NMR spectroscopy, as well as other biophysical tools, as above) to observe the binding of glycosaminoglycans to SAA - an event that triggers fibril formation.  These data will be combined with structural data for lipid-free and HDL-bound SAA, allowing us to elucidate the molecular basis for conversion of SAA to the cytotoxic fibrillar state observed in systemic AA amyloidosis.
Developing elastin-based biomaterials for controlled release A critical area in the treatment of many diseases, and in improving tissue repair/regeneration, is the ability to delivery a sustained and targeted dose of therapeutic agent.  To facilitate this, many delivery systems have been developed, frequently based around the use of liposomes or synthetic polymers.  In each case, particles of some discrete size are formed, which could be implanted or injected, and which would contain and control the release of a target compound.  Therapeutic application of these delivery systems faced several challenges, including biocompatibility, capacity for delivery of hydrophobic drugs, and controlled/sustained release of the cargo.To address these needs, this project seeks to develop delivery systems based on functionalized derivatives of the human protien elastin.  These elastin-like polypeptides (ELPs) are biocompatible (non immunogenic), self assemble under well-defined conditions, and can be used to form droplets, microparticles, or hyrdogels with varied morphology.  They are also amenable to functionalization through either amino acid sequence change or chemical modification.  We have already developed an initial library of ELPs, characterized their self-assembly properties, and identified those with potential for further development into therapeutic delivery systems.  We have the tools and demonstrated expertise to carry out structural characterization (NMR spectroscopy / SAXS / electron microscopy), particle size characterization (DLS/ SAXS/ Nanosight particle tracking), and assay cargo encapsulation and release (fluorescence spectroscopy / chemical assays).  These tools will be used to refine the sequence/chemistry of candidate ELPs, and to develop ELP-based delivery systems for hydrophobic compounds, with a focus on anti-cancer drugs.



Integrative analysis of DNA mutations in Cancer (1) We are members of the International Cancer Genome Consortium, studying the genomics of prostate cancer with the goal of personalizing patient treatment. We generate truly vast amounts of data: petabytes of data that are being analyzed on computing clusters with thousands of CPUs. To do so, we need robust ways of identifying, validating and integrating mutations from DNA sequencing of human genomes. There are three different classes of mutations that are of interest. Single-nucleotide variants (SNVs), which occur when one or a small number of bases of the genome are substituted or deleted. Structural variants (SVs) fall into two classes: those that alter the copy-number of the genome (i.e. delete a portion entirely or make many copies of a specific region) and those that do not (i.e. they rearrange the genome, mixing up its structure). This project involves improving the accuracy of detecting these aberration types and devising ways of integrating them together into complex models. We have a particular focus on visualizing these complex data-types: for example there are 20,000 genes in the human genome, and each of these can be mutated in three different ways. This leads to a complex data-visualization challenge. The successful applicant will be working on one or more aspects of this challenge, depending on their skills, ranging from: statistical modeling, parallelization using high-performance computing, data-visualization and biological interpretation within the context of known pathways. The applicant will be working closely with world-leaders in each of these areas, and will have day-to-day guidance from senior bioinformaticians, statisticians or software engineers as appropriate. Prostate cancer remains the second most lethal cancer in men, world-wide, and this project is taking key steps towards curing it.
Biomaterial mediated regeneration of the injured spinal cord (1)The primary traumatic insult in spinal cord injury (e.g. motor vehicle accident, fall, etc.) is easy to appreciate, however, the subsequent secondary injury cascade is less well-known. After injury, the tremendous number of dying cells, combined with a critical loss of blood supply, results in a damaging cascade of inflammation and cytotoxic factor release which can cause more harm than the initial trauma. In order to reduce the infiltration of inflammatory cells and provide a structural support for regeneration we explored the effects of transplanting a novel self-assembling biomaterials called QL6. The results have been very exciting. QL6 results in reduced inflammation, sparing of neural tissue, and significant neurobehavioural recovery in our unique rodent model of SCI. Furthermore, it appears to be effective in both the cervical and thoracic regions and can even be effectively cotransplanted with stem cells. Our intern will take the next steps to optimize the location and dosing of QL6 transplant into the spinal cord to enhance the efficacy of this therapy as we move towards translation. Specifically, this project will compare histopathological and behavioural recovery of the animals after injection of QL6 at different densities, volumes, and locations relative to the injury epicenter. At the conclusion of the study, animals will be perfused and their cords harvested for analysis. These specimens will be flash frozen, sectioned, immunostained and assessed under a microscope for tissue sparing, inflammatory cell infiltration, neuron recovery and the presence of astrocytic scar. We expect the results of this cutting-edge work to be published at a high level where they will be widely read by clinicians and scientists to continue moving the field forward.
Drinking water treatment using GAC In addition to ensuring that drinking water at customers’ homes is safe to drink, water treatment facilities must also make sure that their products have good aesthetic qualities: its taste, odor and appearance. Two frequently identified taste and odour (T&O) causing compounds in surface water sources are geosmin (1,2,7,7-tetramethyl-2-norborneol) and MIB (2-methyl isoborneol). They have extremely low T&O thresholds to human senses, which makes their removal quite difficult and challenging. Amongst all of the advanced treatments for T&O removal, granular activated carbon (GAC) filters are commonly applied. Although GAC shows excellent performance in removing geosmin and MIB, it is difficult to rapidly and effectively evaluate the remaining removal capacity of a GAC filter. Several methods, such as pilot-scale column tests and rapid small scale column tests, have been conducted to determine GAC filter life. However, they are either costly and labor intensive, or not appropriate for predicting the life of used GAC. Therefore, the goal of this research is to develop a simple and easy bench-scale test that can be conducted in the lab to estimate the remaining life of GAC in a full-scale plant.We are working with many water treatment plants in Canada for this project. Different types of GACs taken from full-scale operating filters are examined using both pilot-scale column tests and bench-scale mini-column tests. We are investigating the feasibility of using the mini-column tests to simulate the pilot-scale filters, and eventually estimate the performance in a full-scale plant. We are also trying to build up a mathematical adsorption model which can simulate the experiment data and provide a theoretical explanation of our method. Our hope is to apply this experimental and theoretical verified mini-column test on a routine basis to track GAC performance and to predict the remaining service life.
Privacy in Smart Metering Systems Smart meters report real-time information of user's energy usage to utility providers. This can leak sensitive information about the devices being used. In this project we will consider setup where a rechargeable battery is used to partially mask the load profile of a user from the utility provider in a smart-metered electrical system. Using an information theoretic model we will develop bounds on the information leakage rate and develop a class of battery charging policies that minimize the leakage rate. See: http://www.comm.utoronto.ca/~akhisti/sm.pdf
Sport Analytics: Game Data to Game Performance (1) Sport Analytics: Competition Data to Competition Results In this project we will be working with data that has been collected during sport competitions and relating those measures to competition  outcomes.  We have identified two positions for this project which depending on the student strengths may be focussed on the  analytics portion  or the modelling aspects of the larger project. Improved sport technology such as GPS systems for player positions and velocities, physiological monitors, wellnessand motion capture systems along with traditional data records (for example ball possession, passes, strikes/coaches rating/pacing) facilitates   capture of extensive data  sets.   This data may be combined with discrete assessments of the athlete’s capabilities (eg Critical Power, strength, spatial awareness).   A first step is to link that data to game outcomes (win/loss) and identify what variables are and are not important to the outcomes.  There is a great need to use sport and modeling expertise to develop models which can employ the huge volumes of collected data to produce predictive models with meaningful parameters.    The modelling may also extend to quantifying energy expenditure during competition and relating that to the athlete’s capabilities (eg Critical Power).  Alternatively, we may work on extending the original Banister fatigue and fitness model to incorporate new insights into the determinants of performance and new mathematical approaches to modelling. Our group has extensive data from a variety of elite sport competitions, experience and resources for modeling.    These include computer programs such as MatLab, Lab View, R, SPSS and standard products such as Excel, Word, and SigmaPlot.   We have contacts with sport organizations for rugby, soccer, rowing, wheelchair basketball, cross country skiing, triathlon and running.
Research on Abstract Thinking and Metaphorical Mind-Body Relations"Dirty" thoughts, "warm" personality, "heavy" topic, "bright" future. Abstract thinking is often grounded in metaphorically associated bodily experiences with the physical world. But what psychological mechanisms underlie all of these diverse groundings? We propose an integrative framework to account for the causal effects of bodily states on people's judgments and behaviors. The framework assumes that each bodily state activates its metaphorically associated feeling, concept, goal, and procedure. This internship will investigate two predictions made by the framework, focusing on the role of physical cleansing as a bodily procedure of separating information of the past from the present task at hand. Study 1 (N = 80): Creativity. Participants will first read a story that includes words from a Remote Association Task (RAT; Mednick, 1962). Then they will either use or examine a wipe. Next, they will complete 15 RAT sets, each showing three words (e.g., sore, shoulder, sweat) and asking for a word that logically links them (answer: cold). We predict that using (vs. examining) the wipe will increase the number of RAT sets completed.Study 2 (N = 160): Problem Solving. Participants will be told at the beginning that they have to solve 10 problems, the accuracy and efficiency at which will reflect their cognitive abilities. Right before they begin, they will either use or examine a wipe. In actuality, they will only solve one problem, the Duncker candle problem (Duncker, 1945), where the solution requires creative use of objects beyond their usual functions. We predict that using (vs. examining) the wipe will result in higher likelihood and shorter time of successfully solving the problem.
Research on the Psychology of Cleanliness Physical cleansing removes more than physical residues; it produces psychological consequences across numerous domains. For example, washing or wiping hands reduces the influence of prior immoral experience (Zhong & Liljenquist, 2006), dissonance about a prior decision (Lee & Schwarz, 2010), recent good or bad luck (Xu, Zwick, & Schwarz, 2012), pessimism from a failure (Kaspar, 2012), and so on. But what mechanism may account for such diverse effects? The theoretical challenge here is that there is little content overlap among these domains (morality, dissonance, luck, failure). Is it possible to explain them all in a unified account? We propose an integrative mechanism to account for these diverse effects: cleansing activates a mental procedure that temporarily removes psychological residues of any kind from the mind. This mechanism has a range of novel implications, two of which are tested in the present research project. Specifically, cleansing (vs. no cleansing) should make events that occur prior to it more psychologically distant and abstract (Trope & Liberman, 2003, 2010) but events that occur subsequent to it more psychologically close and concrete (Study 1, N = 80). Because construing an event in abstract rather than concrete terms tends to involve fewer affective components, cleansing (vs. no cleansing) should lower the affective intensity of prior events but heighten that of subsequent events (Study 2, N = 160). In short, cleansing may help people down-regulate their emotions associated with the past and up-regulate their experience of the present.To test both hypotheses, we will conduct two experimental studies during the 12-week internship. Participants will be recruited from the university campus to complete the studies. Results will be analyzed and evaluated for potential publication in a peer-reviewed journal.  
TNFR family members in infection and cancer Working with postdoctoral fellows or advanced graduate students, you will be conducting  studies in lymphocytes or lymphoid cancer cell lines to understand how TNFR family members contribute to survival of lymphocytes and cancers of the immune system. The details will depend on how the project advances between now and next summer.  Recent work by our team has identified a series of genes that are induced in T cells during viral infection in response to signaling by a specific member of the TNFR family, the glucocorticoid induced TNFR (GITR). Current work focuses on using knockdown or knockout of the particular genes to ask how those genes contribute to T cell growth, survival and biological function. We are also conducting studies to understand which survival signals induced by TNFR signaling are important in keeping chronic lymphocytic leukemia cells alive.  Another line of research involves understanding which cells provide the ligands for the TNFR family members during viral infection. We are generating new reporter mice that will turn on red fluorescent proteins when the ligands of interest are expressed. These mice will be used to conduct flow cytometry and microscopy experiments to visualize these molecules during an actual infection. Together these studies will be important in understanding the beneficial role of TNFRs in control of infection but also will help us understand their role in diseases such as rheumatoid arthritis and cancer.
Research on the Physical Foundations of Moral Foundations The past 10 years have witnessed a rapidly expanding body of behavioral research that reveals a set of five innate, universal foundations, from which all cultures build their moral intuitions (Haidt & Graham, 2007). But cultures and groups differ in their relative emphases on the different foundations. For example, while both liberals and conservatives emphasize care/harm and fairness/cheating, conservatives give additional emphasis to loyalty/betrayal, authority/subversion, and sanctity/degradation (Graham, Haidt, & Nosek, 2009). Although these moral foundations have been shown to predict economic behaviors and political attitudes, it remains entirely unclear how they are represented in the human mind. Without understanding how the mind processes moral foundations, the theory has difficulty in extending its explanatory scope and predictive accuracy. Our research addresses this critical gap of knowledge. Drawing on insights from grounded cognition (Lee, 2016; Lee & Schwarz, 2014, 2016), we propose that the abstract meaning of each moral foundation (care/harm, fairness/unfairness, loyalty/betrayal, authority/subversion, sanctity/degradation) is represented, processed, and interpreted through a specifically mapped domain of physical experience. In two small-scale pilot studies and one large-scale experiment, we will test the causal influence of five bodily experiences on people’s attitudes towards the five moral foundations and on people’s monetary decisions driven by each foundation. Confirmatory results will provide the first evidence for the physical foundations of moral foundations.
Bonding interface between dental zirconia and resin cement: mechanical testsBackground: 3Y-TZP has been employed in Dentistry to replace missing/severely damaged teeth. However, the absence of a glass phase makes 3Y-TZP bonding to luting systems very challenging. Microtensile testing (µT) has been previously used by our research group to evaluate the effect of chemical treatments on improving bonding. Sample preparation for µT requires cutting bonded slabs to generate a 1mm2 adhesive interface. The cutting procedure adds tensions to the interface, which may mask bond strength results. Further to that, premature failures are reported during the cutting procedure. One of the alternatives for µT is to build a resin cement cylinder (1mm2 adhesive interface) and apply microshear (µS) forces with a wire. But this methodology is also critical since cohesive failure can happen within the resin cylinder if the shear forces are not precisely applied to the adhesive interface. Interfacial fracture toughness testing (FT) has been claimed as a trustful method for reporting and comparing bond strength values of different studies due to the precise application of stresses to the bonded interface.Objective/Methods: To investigate the efficacy of different mechanical tests for evaluation of the bonding to 3Y-TZP. The bond strength between resin cement and different ceramic substrates will be evaluated under the 3 methodologies (µT, µS and FT). Distribution of results (mean, standard deviation) will be analyzed within each method (One-way ANOVA and Tukey test) and also by comparing methods (Two-way ANOVA and Tukey HSD) at 5% significance level.Significance: The findings of this research proposal, along with results from stress distribution analysis from a finite element modeling study, will clarify the effect of each test on the distribution of bond strength values, making it possible to propose the standardization of the bond strength testing methods for dental ceramics.
Bonding interface between zirconia and resin cement: finite element modelingBackground: 3Y-TZP has been employed in Dentistry to replace missing/severely damaged teeth. However, the absence of a glass phase makes 3Y-TZP bonding to luting systems very challenging. Microtensile testing (µT) has been previously used by our research group to evaluate the effect of chemical treatments on improving bonding. Sample preparation for µT requires cutting bonded slabs to generate a 1mm2 adhesive interface. The cutting procedure adds tensions to the interface, which may mask bond strength results. Further to that, premature failures are reported during the cutting procedure. One of the alternatives for µT is to build a resin cement cylinder (1mm2 adhesive interface) and apply microshear (µS) forces with a wire. But this methodology is also critical since cohesive failure can happen within the resin cylinder if the shear forces are not precisely applied to the adhesive interface. Interfacial fracture toughness testing (FT) has been claimed as a trustful method for reporting and comparing bond strength values due to the precise application of stresses to the bonded interface, but the magnification and type of stresses generated at the adhesive interface and the consequences of those on bond strength values is not known.Objective/Methods: To investigate the effect of sample design and loading forces on stress distribution at the adhesive interface between 3Y-TZP and resin cement. Three methodologies for bond strength evaluation will be replicated - µT, µS and FT and analyzed through finite element modeling (FEM). Magnitude and distribution of stresses at the interface will be reported.Significance: The findings of this research proposal, along with numeric bond strength values from another study, will clarify the effect of each test design on the distribution of interfacial stresses and, consequently, on bond strength values, making it possible to propose the standardization of the bond strength testing methods for dental ceramics.
Signalling pathways controlling axon regeneration (1) Central nervous system (CNS) injuries result in permanent functional loss due to the inherent inability of adult CNS neurons to regenerate axons and re-establish connections.  There are currently no effective treatments, thus the development of new therapeutic strategies to address the regenerative failute in the mature CNS and improve the quality of life for patients is essential.  Cellular responses to the traumatic injury serve to limit the extent of damage in the CNS, but these responses create an inhibitory environment that prevents neurons from surviving and regenerating.  Our investigations into mechanisms that regulate axon outgrowth recently uncovered two novel and unique ways to promote axonal regeneration.  In this project, the student will work with senior lab members to study the mechanisms whereby these pathways control axon regeneration.  This work will enhance our understanding of nervous system development and axon regeneration and in the long term should provide insights that could impact therapeutic strategies for the treatment of injuries of the centreal nervous system.
On-the-fly methods of modeling nonadiabatic dynamics _Clone (1)Molecular electronic adiabatic surfaces often cross forming degenerate manifolds of nuclear configurations with the topology of conical intersections (CIs). CIs are the most common triggers of radiationless transitions that drive photo-induced chemistry, and transfers of electronic energy and charge. Besides facilitating electronic transitions CIs change the topology of the nuclear subspace: if adiabatic electronic wave functions are infinitely slowly transported around a closed loop that encircles the CI seam, they acquire an extra (-1) phase. It was found recently that this topological feature strongly affects nuclear dynamics and neglecting it leads to qualitatively wrong results. Currently, there exist several approaches to account for geometric phase (GP) effects but all of them require preliminary study of the landscape of potential energy surfaces (PESs). The necessity of such studies poses serious problems for modeling dynamics in large systems because a computational cost of PESs investigation grows exponentially with the number of the nuclear degrees of freedom present in the system. Thus for large systems it is advantageous to apply so called on-the-fly approach when PESs are calculated only when they are needed in the course of the nuclear dynamics. Including GP effects in the on-the-fly dynamics is a challenging task because GP is a global property of the nuclear and electronic wave-functions while on-the-fly methods use only local information. Nevertheless, recently we found local quantities (e.g., non-adiabatic couplings) that can be used to monitor phase accumulation for a nuclear wave-packet. We will implement and test our ideas on capturing GP effects using on-the-fly methods and non-adiabatic coupling elements, first, for a set of model systems, and then for small and medium-size molecules where on-the-fly methods can be compared with the exact dynamics on parametrized PESs.
Computational methods for understanding chemical reactions on metallic surfaces_Clone (1)Scanning tunneling microscope (STM) provides unprecedented capabilities to observe and manipulate matter on atomic scale and thus to engineering functional systems at that scale. It can initiate electron-induced reactions for molecules deposited on metallic surface and monitor initial and final states of reagents with atomic size resolution. However, the STM does not have a femtosecond time resolution to observe chemical dynamics in its full glory. Our further understanding and gaining better control over nanoscale processes crucially depends on obtaining insights from the chemical dynamics. Thus, the main objective of this project is to develop computational methods based on first-principles molecular dynamics that give full atomistic resolution of STM induced chemical reactions.Standard computational tools developed for treating molecules or metal systems cannot be trivially extended to the surface reactions, thus we plan to devise new theoretical methodologies and numerical schemes. To stay in boundaries of computational feasibility and to obtain eventually not only numerical results but also a conceptual understanding we will search for a few collective coordinates governing complex dynamics of molecules in the presence of the metal surface. The developed methods, first, will be carefully tested using parametrized model systems, and then, applied to experimentally studied STM induced reactions.
First-principles Investigation of Molecular Plasmons Plasmonic nanoparticles have an immense potential in building optical nano-anthenas photodiods, and nanosensors. The main problem with typical nanoparticles is difficulty in their homogeneous synthesis. A promising alternative that have emerged recently is bottom-up approach through controlled organic synthesis of polyaromatic hydrocarbons (PAHs), which were discovered to possess plasmonic excitations in their charged states (cations and anions). In this project we will investigate plasmonic states of charged PAHs such as cations of anthracene, phenanthrene, and triphenylene. Two aspects of molecular plasmons in PAHs are of our main focus: 1) how to reconcile a classical picture of the plasmon as a collective oscillation of electrons with an eigenstate nature of a molecular plasmon excitation in PAHs; 2) a role of nuclear dynamics in evolution of the molecular plasmon.    To address the first question we start with the simplest exactly solvable periodic model, the Tomanaga model that produces plasmonic states. We will identify main characteristics of these states and connect them with their molecular counterparts. Our main working hypothesis is that plasmonic eigenstates of non-zero momentum exist only in periodic models, while their molecular counterparts should be formally superposition states in order to correspond to classical oscillations of electron density.
First-principles Modelling of Electronic Energy Transfer Understanding and controlling electronic energy transfer (EET) is at the heart of effective utilization of solar energy, efficient light harvesting in bio-molecular processes, and even functioning of flat screen OLED TVs. Therefore obtaining insights into EET mechanisms through first principle modeling is of paramount importance. A first-principles study of EET is challenging because both electronic and nuclear degrees of freedom are usually involved. Moreover, a quantitative investigation of EET requires a computational tool that allows one to monitor how much electronic energy is located on a molecular fragment. Recently we have developed the localized operator partitioning method (LOPM) [1,2] to define rigorously and quantitatively how much electronic energy is localized on a particular chromophore. In this project we will apply LOPM for investigating of nonadiabatic dynamics in donor-bridge-acceptor compounds such as 9-((1-naphthyl)-methyl)-anthracene and 4-((2-naphthyl)-methyl)-benzaldehyde. The goal is to understand microscopic mechanisms governing EET, and crucial parameters which can be used for optimization of its efficiency.  1. J. Nagesh, A. F. Izmaylov, and P. Brumer, J. Chem. Phys. 142, 084114 (2015)2. J. Nagesh, M. J. Frisch, P. Brumer, and A.F. Izmaylov, J. Chem. Phys. 145, 244111 (2016)
Theoretical assistance in experimental observation of conical intersections in moleculesOne fundamental structural motif governing molecular dynamics in many photochemical processes (e.g., human vision) is intersections of electronic energy surfaces, namely conical intersections (CIs). They provide channels for deactivation of an initial electronic excitation into nuclear motion of a particular chemical reaction or heat. Investigating CIs allows the researcher to understand microscopic reasons for photo-stability, fluorescence, phosphorescence, and photochemistry. In spite of their crucial role, no unambiguous experimental method yet exists to detect regions of CIs in molecules. Currently, CIs can be confirmed only computationally. Recently, however, our group has made progress in understanding characteristic CI features associated with nontrivial topological phases that arise in nuclear and electronic wave functions. These features are experimentally observable and can serve as an ultimate proof of the CI existence in the system. To detect such CI features, a researcher would need to have both high temporal and length-scale resolutions in detecting the atomic motion. Fortunately, our experimental colleagues (Dr. Miller’s group) have developed the ultra-bright and ultra-fast electron diffraction technique that could provide the required resolutions. We would study photo-induced isomerization in crystalline model compounds based on azo-benzene and retinal derivatives. The theory role would be to indicate which particular nuclear motions should be observed in the diffraction technique to identify the signature of the CI. The question that would be most interesting to address with developed tools would be a two order of magnitude difference in time-scales of photo-induced energy dissipation in individual DNA-bases and DNA. 
First principles simulations of the first step in human vision under natural light conditionsA recent nonlinear spectroscopy study of rhodopsin by groups of Dr. Miller and Dr. Oliver Ernst discovered that quantum nuclear coherence plays a crucial role in ultrafast photo-isomerization of the rhodopsin chromophore retinal [1]. The study raises further questions, such as whether the observed sub-50 fs reaction timescale would prevail if excitation is done with the natural, incoherent light. To answer this fundamental question, as well as to obtain a detailed microscopic picture of the first event, we will build a first-principles model for the retinal chromophore in the protein environment. We will use ab initio quantum mechanics/molecular mechanics (QM/MM) techniques and simulate the chromophore’s photo-induced quantum dynamics using a reduced dimensional system-bath treatment. The current nonlinear spectroscopy data would be a good reference point for testing the reduced model. After validation, the obtained model would be used to simulate dynamics under incoherent light conditions. The important component of the reduction scheme would be building the model around the minimum of the conical intersection (CI) seam, which plays a pivotal role in isomerization dynamics. Analysis of the CI would allow us to obtain the most important collective coordinates that govern the dynamics in this system.1. Johnson, P. J. M., Halpin, A., Morizumi, T., Prokhorenko, V. I., Ernst, O. P., & Miller, R. J. D. (2015). Local vibrational coherences drive the primaryphotochemistry of vision. Nature Chemistry, 7(12), 980–986
Diversity by Design: Social Media and Cultural Literacy We have all encountered YouTube videos or channels that seek to introduce us to, and explain us about, Korean, Brazilian or any other culture. These videos are often entertaining and useful, even when they are produced by non natives of the cultures represented. Why is that so? How do these videos operate and what makes them trustworthy? This is the heart of this research. Our team examines the nature of the interactions and engagement that occur on a particular genre of YouTube videos/channels, and how these YouTube videos facilitate cross-cultural understanding and cultural literacy. We will examine a range of YouTube videos and channels to explore the ways in which these content producers act as potential cultural translators, along with the characteristics of the videos and their audiences. Issues examined include: audience characteristics and variations, languages used in the comment sections, and the kind of engagement seemingly taking place in these spaces. In other words, how does intercultural literacy develop and through which interactions is it shaped (information sharing, reflecting about one’s own culture, and co-creating culture together, etc.)? Ultimately, our study seeks to answer the question of why and the extent to which the YouTube online platform (and other emergent social media platforms) act as tools for intercultural communication and for facilitating cultural literacy in our increasingly globalized world. In other words, how do we design with diversity in mind?
Integrating Perception and Action for Highly Accurate Mobile ManipulationThe STARS Laboratory has recently acquired a state-of-the-art mobile manipulation platform, consisting of a UR10 arm, Robotiq 3-fingered hand, and Clearpath Ridgeback mobile base. We are interested in building an advanced mapping system for the platform, incorporating visual data with known joint angle, odometric, and kinematic information. The goal of this project to is enable the platform to maintain very accurate environment maps, facilitating fast manipulation of a range of object.The project will involve developing a sophisticated software package for mapping, integrating data from all of the sources above. During the term, the student will work closely with graduate researchers to build and test the mapping package. Ground truth information will be obtained from an existing Vicon motion capture system.This project will provide an opportunity to gain first-hand experience with the emerging field of collaborative robotics (cobots), which is poised to become a multi-billion dollar industry within 10 years.
Robotic Cell Manipulation to Standardize Embryo Vitrification in IVF Clinics (1)Vitrification is a technique for the cryopreservation of oocytes and embryos in IVF (in vitro fertilization) clinics. Over the past decade, vitrification has been adopted by almost all IVF clinics globally to benefit patients. For instance, it allows child-bearing age cancer patients to reproduce at a later time as treatments (e.g., chemotherapy) can seriously compromise their reproductive ability. Due to professional/career choices, working women who decide to defer child-bearing to a later age can choose to have their embryos vitrified and stored. Furthermore,patients can save the high cost of a new IVF cycle by using their vitrified embryos.Presently, vitrification is conducted manually in IVF clinics by highly skilled embryologists. Processing one patient's embryos occupies the embryologist for over an hour (averagely four embryos, 15-20 minutes/embryo).Due to poor reproducibility and inconsistency across operators, success rates and cell survival rates also vary significantly. We have developed a system prototype and automated several core tasks of embryo vitrification.In this project, we will further develop our prototype robotic system into a fully automated instrument, aiming to transform clinical vitrification from manual operation to fully automated robotic operation.Automated vitrification will free up highly-paid embryologists to focus on the many other clinical tasks, at the same time achieving a more reliable and consistent vitrification success. Besides bringing cost savings to IVF clinics, the system will achieve a throughput and cell development rate both anticipated to be higher than manual operation by skilled embryologists. We will further develop our robotic cell manipulation system into a fully automated instrument. Specific aims are: (Aim 1) To improve 3D embryo visual tracking and achieve optimal transfer; (Aim 2) To automate embryo transfer onto vitrification straw; (Aim 3) To develop an integrated software package into the hardware system for fully automated operation; increase throughput via task scheduling.
Conctrol Circuitry Development for Atomic Force Microscope (AFM) Imaging inside Scanning Electron Microscope (SEM)  (1)Scanning electron microscope (SEM) is widely used for imaging nano-scaled materials/structures. SEM uses a focused electron beam to image specimens with a high spatial resolution (e.g., ~1-2 nm). It serves as an imaging platform that provides visual feedback down to the nanometer level at video rates. SEM is powerful for structural imaging and chemical/material analysis; however, the height of samples (i.e., Z in topography) is particularly poorly measured in SEM imaging. It also lacks the important capability of performing mechanical measurements for in situ characterization of nano structures/materials.The topography measurement capability of SEM can be significantly enhanced down to sub-nanometer levels when an atomic force microscope (AFM) is integrated into the high vacuum chamber of SEM. AFM-SEM provides accurate 3D topography measurement as well as real-time measurement and observation of sub-nanoNewton force interactions at nano and sub-nanometer scales. There is presently no system capable of performing AFM scanning in both contact and tapping modes under SEM imaging. In this project, we will develop an SEM-compatible AFM instrument by tackling both mechanical design, electrical circuitry, and control challenges. We will design new fine nanopositioners with a high bandwidth (e.g., 10 kHz). To achieve high positioning/scanning performance, the inherent hysteresis of piezo actuators must be minimized. Instead of pursuing pure open-loop control using the inverse Bouc-Wen model, we will integrate position sensors to provide position feedback. Sensor readout circuits and circuits for controlling the motion of nanopositioners will be designed and constructed. Measurement speed and accuracy will be quantified, and system optimization will be conducted to achieve an imaging resolution better than 0.1 nm and a measurement speed >2-5 lines per second.
In vivo screening for new nuclear receptor-targeted drugs Nuclear receptors (NRs), such as the Estrogen receptor, are one of the major causes of disease. Conversely, they also represent one of the main targets of existing drugs. However, several factors have led to a massive decline in recent NR-directed drug discovery. We have developed a highly efficient live- animal screening platform that circumvents the problems that are currently limiting other screening methods.Zebrafish are the most powerful and versatile animal system for the high throughput screening of small molecules with drug potential. We have capitalized on their numerous advantages to develop transgenic fish lines that respond to hormones and drugs that target human NRs and epigenetic cofactors. The fish lines that we have developed respond to small molecule hormones and drugs by fluorescing green. Powerful affinity tags also allow isolation and identification of hormones or drugs that are directly bound. Using three of the new transgenic lines, we have already carried out several small molecule screens with excellent success, identifying new endogenous hormonal regulators and dozens of active compounds with potential for the treatment of several diseases. The role of the successful intern will be to screen one of our ~50 transgenic zebrafish lines against a library of ~4000 active drugs and natural compounds to find new ligands that can be used to 1) further understand the mechanisms of action of the chosen receptor, 2) identify target genes, associated genetic pathways and possible disease indications and 3) serve as starting points for new drug development.
Rock engineering design and geological uncertainty This research project will investigate how geological uncertainty may be formally introduced in to rock engineering design schemes. The first part of the project will be to examine the customary approaches to handing geological uncertainty in rock engineering design, and identify in which ways these either do not support or adhere to the paradigm of structural reliability. For those approaches found to be inappropriate, the student will move on to exploring the reason for the deficiency. For example, is it a lack of data, or inappropriate data, or a combination? Similarly, for those approaches that do support structural reliability, the student will investigate how they should be optimally applied in practice. Finally, by combining all of these results, the student will develop recommendations for both new approaches to handling geological uncertainty and rigorous use of existing methods such that they support the structural reliability paradigm.An important part of the project will be the production of a comprehensive research report, using which it is intended that the student will be able to produce at least one conference or journal publication. The student will be given the necessary training in analytical procedures, and helped with the production of both the research report and any derivative publications. The student will join and work closely with the supervisor’s research group.
Rock engineering design and structural reliability The observational approach (OA) is widely used in rock engineering. Indeed, design and construction of most underground excavations in rock proceeds using the OA.Many countries of the world are implementing Limit State Design (LSD) techniques in geotechnical engineering, but it is not known how LSD could be used with the OA. A key problem is that LSD requires the designer to verify the various limit states before construction, whereas the OA generally does not. However, it may be that by considering observation approaches as ‘real time’ verification of a serviceability limit state, the two techniques can be reconciled. This research project will test this hypothesis.The first part of the project will be to examine case histories in detail to identify how the OA is used in rock excavation, and determine what limit states are being considered during their application. For example, the OA often monitors some measure of tunnel profile displacement, so is this a Serviceability Limit State (SLS)? If so, how does it relate to the Ultimate Limit State (ULS) of the excavation? Following this, the student will undertake a campaign of numerical analysis, using appropriate industry standard software, to discover how the SLS and ULS are related. This will allow the student to generate recommendations for using the OA in a way that satisfies LSD protocols.An important part of the project will be the production of a comprehensive research report, using which it is intended that the student will be able to produce at least one conference or journal publication. The student will be given the necessary training in analytical procedures, and helped with the production of both the research report and any derivative publications. The student will join and work closely with the supervisor’s research group.
Best Management Practices (BMPs) For Permeable Interlocking Concrete PaversPermeable pavements provide on-site quantity and quality stormwater management. Quantity control is achieved through infiltration, temporary detention and some evaporation ofstormwater. Quality control is achieved through a number of processes including: stormwater capture, filtration, sorption, and bio-degradation. Researchers have evaluated long term quantity and quality performance, surface infiltration rates, permeable pavement types, infiltration over low permeability soils, clogging and urban heat island effects. Permeable pavements remove stormwater pollutants through filtration and consequently, infiltration capacity declines over time with the accumulation of sedimentswithin the permeable surface. The lack of proven cost-effective and practical approaches for permeability restoration prevents the wide-spread adoption of PICP systems in Canada (andNorth America). For PICP, a pavement’s infiltration capacity is a function of joint spacing and block pattern. Maintenance testing to restore surface permeability of PICP has foundinconclusive results. Some researchers recommended washing pavement surfaces with a fire hose or power hose to rejuvenate permeable pavements while others have observed surface restoration from vacuum sweeping. More recent studies have found surface vacuuming alone failed to improve on infiltration capacity. Novel and practical maintenance and operational methods, supported by scientifically-based proof of effectiveness, are needed. Better methods tailored specifically for PICP is needed so that the required interval between maintenance events can be lengthened and thereby reducing overall lifecycle costs.The objective of this research is to develop and test practical operational practices for Permeable Interlocking Concrete Pavements (PICP) for hydraulic restoration. This project will address the following objectives:1. Investigate alternative and pre-treatment practices to increase the effectiveness of maintenance for restoring surface infiltration capacity.2. Investigate the role of sediment characteristics (cohesive vs non-cohesive) and cleaning frequency on the effectiveness of restoration practices3. Develop best management practices for hydraulic restoration of PICP.
Indirectly estimating the incidence of sexually transmitted infections using mathematical modellingInterventions targeted to female sex workers (FSWs) are a key component of HIV prevention programs, particularly in regions where condomless sex work fuels and sustains heterosexual HIV epidemics. However, evidence suggests that many FSWs become infected with HIV and other sexually transmitted infections (STIs) before or early in their sex work career, and before preventative interventions reach them. In Kenya (Mombasa) and Ukraine (Dnipro), overall HIV prevalence among FSWs is 29% and 39% respectively, with 21% and 28% of FSWs infected with HIV by their second year of formal sex work. The Transitions project includes a cross-sectional socio-behavioural and biological study of a representative sample of 1,500 women aged 14 to 19 years in Mombasa and Dnipro. We propose to leverage the behavioural and biological data from Transitions and conduct a nested mathematical modelling study to test the following hypothesis: HIV, syphilis, and herpes-simplex virus type 2 (HSV-2) acquisition by young FSWs (<19 years of age) prior to, and within the very early stages of formal sex work, could undermine the potential impact of existing FSW interventions on reducing HIV among FSWs, clients, and the wider community. ‘Early’ stages refer to the first year of sex work or before program reach, and program reach refers to initial access/uptake of a FSW condom-based HIV prevention program. To test this hypothesis, we propose a mathematical modelling study to indirectly estimate the incidence of HIV, first syphilis infection, and HSV-2 from a representative cross-section of women aged 14-19 years who live or work in sex work ‘hot spots’ in Mombasa and Dnipro. The project involves developing and fitting catalytic models to seroprevalence data on HIV, lifetime syphilis infection, and HSV-2.
Synthetic Jets modeled with Large Eddy Simulation (1) The numerical investigations will complement the experimental work. In particular, numerical modeling will be used to address two important areas. The first is the effects of cavity shape, size, and frequency on the effectiveness of the synthetic jet to delay the onset of turbulent boundary layer separation. All turbulent flow studies will be based on large-eddy simulation (LES), which is needed in order to achieve sufficient accuracy for the flows under study.Two flow solvers will be used for this work, based on the experience of the investigators on related problems. Pierre Sullivan will use OpenFOAM (Open Field Operation And Manipulation) an open source CFD software package with an extensive range of users and capabilities. OpenFOAM comes with pre and post-processing tools and is an efficient code for parallel computations using Message Passing Interface (MPI). This code is based on the finite volume method and can solve a wide range of fluid flow problems.The internal shape of the synthetic jet cavity has long been thought not to affect the external flow interaction. A recent study by our group  suggests that the shape of the cavity indeed may affect the effectiveness of flow control. A computational study confirming these recent findings will be a novel contribution, shedding light on the smaller flow features and physics unattainable by experimental methods. This study will also enable greater parametric variation than considered in and the development of the most effective synthetic jets for the present application, feeding directly into the second numerical investigation and providing important feedback to the experimental investigation. This study will be performed by Pierre Sullivan using OpenFoam using compressible LES to deal with possible density fluctuations in the cavity.
Measuring regional oxygen metabolism in the brain using advanced MRI (1)Our project consists of developing analysis tools to assist in the quantification of tissue oxygenation from MRI data. This will include implementing segmentation algorithms to identify and characterize small cerebral blood vessels and simulating the effect of various magnetic field orientations on the MRI signal of a cylinder of deoxygenated blood. These techniques are required in order to determine the blood oxygenation in the blood vessels by fitting the measured signal profile to the simulation results. Furthermore, MR acceleration techniques will be investigated to shorten the overall scan time. Specifically, the application of compressed sensing strategies can reduce the amount of data required while maintaining image quality. The overall goal is to incorporate these features into a functional imaging and analysis pipeline that will provide researchers with the ability to measure regional oxygen metabolism in the brain for the study of health and disease.
Trade-offs in herd immunity and discounting with HIV/STI interventions: A mathematical modelling studyEpidemics of sexually transmitted infections (STIs), including HIV, are driven by heterogeneity in the risk of acquisition and transmission. As a result, "core groups" or key populations - individuals who are most at risk of acquiring or transmitting STIs/HIV - are often the focus of prevention programmes and resources. However, in some epidemic settings, the majority of infections are acquired (although not transmitted) by individuals who are sexual partners of members of key populations, but who themselves are not at high risk of passing the infection on. In the short-term, focusing on preventing a large number of infections acquired may be more efficient than focusing on preventing the potential for future transmission, especially when short-term outcomes are valued more than long-term outcomes ('discounting' of future benefits over immediate benefits).However, there remains great debate about the inequities that such a strategy might create by re-allocating resources away from key populations. To disentangle the effects of 'indirect and future transmission' (and thus herd immunity) and the effects of discounting in the context of epidemics, we propose a mathematical modeling study. The model will comprise a set of coupled differential equations that reflect 'compartments' or health-states that reproduce the natural history and observed epidemiological data of HIV; and subgroups across a population with heterogeneity in the risk of HIV acquisition and transmission. We will then simulate a series of scenarios with a generic HIV intervention to find the conditions under which inequities are created versus minimized as efficiency is optimized.
Identifying predictive clusters for HIV/HCV risk in Ukraine: a machine-learning approach to multi-layered dataConceptual frameworks for HIV risk include individual-level factors (biological and behavioral), partnership features, and structural/environmental factors. Common statistical approaches involve disentangling casual or mediation pathways using parametric tests. The emergence of machine-learning approaches to classifying clusters of data with complex interactions offers an opportunity to find heterogeneity and commonalities in clusters of HIV prevalence across a geographic regions. We propose to leverage our research and partnerships in Ukraine - research focused on HIV and hepatitis C virus (HCV) prevalence among female sex workers - to pilot the use of machine-learning algorithms for identifying clusters of HIV and HCV risk among female sex workers across oblasts and cities in Ukraine. The project will involve synthesizing aggregate and individual-level data from multiple datasets and running various algorithms, including but not restricted to, recursive partitioning.
Financial Portfolio Optimization with Data Science and Artificial IntelligenceThe recent global financial crisis has made risk analytics and financial stability a foremost concern of investors and corporations worldwide. Given the rapidly expanding scope and complexity of risk-aware management and finance, mathematical and software innovation is central to the field. Monte Carlo simulation techniques and numerical optimization, which computes portfolio risks and automates the construction of portfolios that best meet specified requirements, is finding novel uses in the field of finance, investments and risk management. Monte Carlo simulation techniques allow modeling future uncertainty of portfolio value and computing financial risks under different scenarios of future events, and optimization techniques can serve as one of the tools for individual investors, wealth managers and companies to find better solutions and improve decision-making. While portfolio optimization algorithms are often applied to solve portfolio construction problems for wealth management and pension planning, translating individual preferences of investors expressed in natural language into optimization problem objective functions and constrains remain a challenge. Based on available data, individual goals and personalized use cases we plan to develop an artificial intelligence software tool that helps formulating optimization problems and guiding users through portfolio selection process. Combining visualizations, natural language processing, machine learning and quantitative algorithms the tool would interactively guide user throughout their portfolio selection journey allowing them to compare portfolios until they arrive at their "ideal" portfolio choice. It is planned that developed software tool would be deployed on a cloud.
Improving Personalized Learning with Data Science and Artificial IntelligenceRecent advances in automation and machine learning would significantly reduce demand for many professions. As a result, most professions in the future would require constant learning and improving skills. With the tsunami of information that we have difficulties to process, understand and analyze, interactive courses that can automatically adapt to each person learning patterns and can deliver personalized content would be in high demand. That especially applies to online and distance learning courses, where it is extremely difficult to motivate students and professionals to focus. Advances in mathematics of learning, data science and artificial intelligence can help to design algorithms that would decide what course materials and in what order should be presented to each student.Based on available data, individual goals and personalized use cases we plan to develop an artificial intelligence software tool that helps delivering interactive online courses and guides students and professionals through their learning process. It is planned that this software tool would automatically re-arrange slides and learning materials, decide whether to add quizzes and additional interactive materials to improve learning of an individual taking an online course and motivate people to study. Combining visualizations, natural language processing, machine learning and quantitative algorithms the tool would automatically guide user throughout their course learning journey allowing them to learn faster and more efficiently. It is planned that the developed software tool would be deployed on a cloud.
Effect of Wind Turbine Rotor Attachments on Wake Development on InteractionsThere has been a growing concern about the environmental effects of fossil-fuel-based power generation. Thus, research activities on sustainable energy resources, such as solar, geothermal, wave and wind energy have been increasing. Among these, wind-based energy production has experienced significant growth, with several countries formulating energy policies that include wind in their generation portfolio.The design of a wind farm under multiple performance criteria is typically done iteratively, i.e., alternating tasks of selecting the turbine layout for maximum total power and, a posteriori, noise analysis and compliance with government regulations. After designing a layout, the cost estimate is then used as a decision criterion to refine the original design, with additional stages of modeling and verification. This time-consuming trial-and-error process requires a concurrent optimal design methodology of wind farms, which is also capable of considering constraints related to landowner decisions and permitting issues.Our team collaborates with a global industry partner to develop advanced wind farm design methods. This research project focuses on the development, testing and validation of advanced algorithms for the design of wind farms to maximize energy production, minimize cost and operation cost, and minimize noise emissions, or at least ensure compliance with environmental regulations regarding noise. In particular, we focus on optimization of wind farm layouts to reduce their wake interaction and noise emissions, considering constraints different engineering disciplines impose on the design space.This project aims to develop efficient algorithms for solving this optimization problem. Based on previous work, we have studied algorithms based on evolutionary principles, but the required solution time still precludes the use of these tools in an industry environment with medium- to large-scale wind farms. To overcome this, we are developing hybrid algorithms, combining classical continuous and/or discrete optimization algorithms with evolutionary methods, to speed up convergence to optimal solutions.
Development of a benchtop model of endovascular aneurysm repair for surgical training and procedural rehearsalAn abdominal aortic aneurysm (AAA) is a focal dilatation of the abdominal aorta, the artery that is the primary supply of blood to the abdominal organs and lower extremities. AAAs occur in 7.6% of men and 1.3% of women over the age of 65 and are the 14th leading cause of death in the United States with similar mortality rates in Canada. Without intervention, an aneurysm will continue to grow in size until it ultimately ruptures. Only 50% of patients with a ruptured AAA will survive to reach a hospital. Of those that make it to hospital, only 50% will survive the surgery to repair the ruptured aneurysm. This high mortality rate associated with ruptured AAAs highlights the need for surgical repair of aneurysms before they rupture.Endovascular aneurysm repair (EVAR) is the minimally-invasive method for treatment of AAAs in which a stent graft (SG) is inserted via the femoral artery, through the iliac artery, and into position within the aorta. Relative to the traditional open-surgical repair, EVAR has a significantly lower perioperative mortality of ~1%, compared to the 3-5% perioperative mortality for an open repair.  The SGs used in EVAR are comprised of fabric tubes reinforced with metal stents. The SG is compressed within a delivery sheath, which is removed during deployment, allowing the device to expand and anchor itself to the aorta.Currently, training of surgical residents in EVAR is mostly done in the operating room.  There is a need for a surgical training simulator that will allow them to practice delivery and deployment of SGs in a safe and repeatable environment.  Such a surgical simulator would also serve to allow clinicians to rehearse the EVAR procedure in challenging or unusual cases prior to deploying the device in patients.
Development of a Surgical Planning Tool for Tetralogy of FallotTetralogy of Fallot (TOF) is the most common cyanotic congenital heart defect, accounting for 7-10% of all congenital heart disease and affecting approximately 39,000 of the babies born annually across the globe. Surgical treatment for these patients is required during the first year after birth. Compared to traditional techniques, newer repair strategies have demonstrated improved long-term outcomes and increased freedom from intervention at 15 years. However, they are only employed in 40% of TOF cases. This lack of adoption can be attributed to minimal data surrounding the suitability of the different repairs for specific TOF patient anatomies. Physicians must rely on surgical judgment to select the most appropriate repair strategy; this decision carries significant risk of increased intraoperative challenges should the strategy fail. The long-term objective of this study is to develop a patient-specific TOF surgical planning tool.  This will be done through a combination of clinical data collection and analysis, computational fluid dynamics (CFD) simulations, and experimental fluid mechanics.  CFD simulations, which mathematically simulate fluid flow, have been successfully incorporated into virtual surgical planning tools for other congenital heart defects. However, these techniques have not yet been applied to surgical planning for TOF repair. This work will generate CFD simulations corresponding to each of the TOF repair strategies to explore the relationship between geometric and hemodynamic factors and patient outcomes as a first step towards a patient-specific TOF surgical planning tool.  Clinical data, collected from actual TOF patients will provide geometric and hemodynamic information to be used to develop the CFD simulations.This project has the potentially to be transformative for the way in which TOF is repaired surgically and could have a significant impact on the lives of TOF patients.
Thermo-mechanical Design of an Electric Vehicle Battery Pack with Localized CoolingLithium batteries have emerged as the most affordable and convenient energy storage solution to power electric vehicles (EV). In recent years, significant advances in the specific energy and costs of lithium cells have placed the EV market in a more advantageous position to compete with gasoline-powered vehicles. However, major advances are still needed to improve the efficiency and safety of these batteries, which requires a better control of their tightly coupled electrical and thermal responses. The operating temperature of a lithium cell strongly influences its performance, reliability, safety, and lifespan. High temperatures degrade the battery, while low temperatures slow down its electrochemical reactions, reducing its power and energy capabilities. Therefore, thermal management strategies are paramount for maintaining the cells at an optimum temperature range and minimizing the temperature fluctuations across the battery pack. In this research, we use numerical simulations and experimental tests to design high-performance battery packs for EVs. We combine thermal, fluid, and electrical computational models to capture the multi-scale and multi-physics phenomena occurring in a lithium battery. The challenge is to develop effective strategies that preserve the thermal and electrical balance of the cells while operating the battery pack on a broad range of environmental and driving conditions. Advanced EV lithium battery packs contain hundreds of individual cells connected in series/parallel combinations. Each cell must be continuously monitored, cooled or heated based on the environmental conditions, and electrically balanced to achieve an optimum driving range and lifespan. A high-performance intelligent thermal management system is absolutely critical to achieve the highest possible performance in next-generation electric vehicles. In this research project, we will develop and build an advanced 10kWh battery pack with localized thermal control, using a pipe network with electronically-controlled solenoid valves. The mechanical design will use a parallel assembly of inter-cell liquid-cooled aluminum plates.
Living Architecture Systems Group (1) Applying knowledge from interdisciplinary research, LASG is developing built environments with qualities that come strikingly close to life; environments that can move, respond, and learn; environments that grow themselves through chemical systems, and that are adaptive and empathic toward their inhabitants. The LASG Partnership expands the domains and the questions we are asking about the future of architecture, developing physical prototype envelopes that incorporate the technology and design methods of researchers. Many team members, as artist-scientists, are making special contributions to technical development and also to public outreach. They are exploring possibilities that directly shape hypotheses for scientific method, and, in turn, translating the innovations of the group into the form of gallery and museum exhibits, installations, and publications. Their research provides the groundwork for new models of more sustainable and ecologically impactful architectural structures, including new conceptualizations of resiliency, adaptability and empathy. 
The Buoyant Foundation Project A buoyant foundation is a particular type of amphibious foundation that is specifically designed to be retrofitted to an existing house that is already slightly elevated off the ground and supported on short piers.  The system consists of three basic elements:  buoyancy blocks underneath the house that provide flotation, vertical guideposts that prevent the house from going anywhere except straight up and down, and a structural sub-frame that ties everything together. When flooding occurs, the flotation blocks lift the house and the vertical guideposts resist any lateral forces from wind and/or flowing water.  Any house that can be elevated can be made amphibious.The process implementing a buoyant foundation retrofit involves stages of research, analysis, project management, design, and construction. The Buoyant Foundation Project consists of an interdisciplinary team dedicated to understanding the unique problems of each project and proposing successful solutions. The research stage involves research into the context or site at hand, including environmental, social, economical and political conditions. The analysis stage involves site analysis, flood history analysis, documentation of the buildings to be retrofitted, and analysis of local construction methods and materials. The design stage involves the design of the buoyant foundation retrofit system, and design and construction documentation of the proposed project. Finally, the construction phase involves building and implementing the design into an existing house to provide resilience against flooding. Along with the structured process of each project is a general interest in furthering the concept of amphibious architecture and flood resilience globally through rigorous research, outreach and funding for projects in at-risk and low-income communities.
Living Architecture Systems Group (2) Applying knowledge from interdisciplinary research, LASG is developing lightweight architecture with qualities that come strikingly close to life; environments that can move, respond, and learn; environments that grow themselves through chemical systems, and that are adaptive and empathic toward their inhabitants. The LASG Partnership expands the domains and the questions we are asking about the future of architecture, developing physical prototype envelopes that incorporate the technology and design methods of researchers. Many team members, as artist-scientists, are making special contributions to technical development and also to public outreach. They are exploring possibilities that directly shape hypotheses for scientific method, and, in turn, translating the innovations of the group into the form of gallery and museum exhibits, installations, and publications. Their research provides the groundwork for new models of more sustainable and ecologically impactful architectural structures, including new conceptualizations of resiliency, adaptability and empathy. 
Interfacial Phenomena of Polymeric Thin Films and BionanomaterialsThe project is to investigate the interesting properties of polymeric thin films at the micro and nanoscales, with an ultimate goal to develop innovative bionaomaterials to address such global problems as healthcare, energy, and water. The interns will work in a team consisting of graduate students, postdoctoral researchers on both fundamental and applied research and may get involved in collaborations with industrial partners in advanced manufacturing sectors.
Analysis of OCT Images The optical coherence tomograph has revolutionized ophthalmic diagnosis and treatment.  The images of the retina of the eye can be noisy and in cases of disease, the various layers of the retina cannot be clearly delineated.  This  project will involve development of new mathematical techniques, and algorithms for processing of the OCT images.  These include denoising techniques, compressive sensing and super-resolution, optimization methods, etc.  It is also possible to use these images for automated diagnosis using deep learning methods and these will be explored also.
Analysis of retinal image patches_Clone (1) Retinal images contain important information regarding health of an eye. A blood clot or bleed could potentially be seen as a basic shape such as circles, rectangles, or squares. These blood clots are deformed in time. In this study, we are attempting to use fixed dictionary and learnt dictionary approaches to identifying the blood clots. We wish to identify these figures not as individual terms in the dictionary, but as a collection of coefficients per patch. We also wish to relate deformation in time with the way coefficients relate so that possible directions of deformation are identified, and the surface (2D) or volume (3D) of the blood clots is estimated. Accuracy of such estimation should be identified. To start, we consider a basic shape, either a circle, a square, a rectangle, or an ellipse. When these images shift in 2D or 3D space, rotate around a point, or scale, the coefficients that identify original image would change accordingly. We would like to find the relationship among these coefficients.Bottom-Up approach: Consider a single patch, usually 8 X 8 pixels. Imagine it is part of a line. This line could be part of any images explained at the top. We wish to apply the changes: i.e., shift in x-y directions, rotate around a point in the patch or outside the patch, increase its thickness or stretch it in the space provided. We are trying to understand the relationship of the new patch versus the old patch. Hypothesis: Each of the changes explained above would potentially manifest in the forms of shift in coefficient placements in the 64 X 1 vector, scaling of the absolute values of coefficients, or involving a rotation matrix. A simple circle could turn into an ellipse if the scaling on x and y axes are not the 
Motion Perception Studies_Clone (1) Motion is an important attribute in our perception of the external world.  This study will study quantitatively motion perception in normal adults as well as specialized individuals, such as athletes.  The key to doing this is by studying certain aspects of motion perception using the techniques of visual psychophysics.  The following aspects of motion perception will be studied:  1. optic flow measurements - optic flow is the motion of portions of the environment as one moves through a visual scene.  The brain processes optic flow to get an impression of rate of change of the environment as we move through it and is also used to compute heading direction. 2. Optimal spatial frequencies for motion perception - this is done in a Fourier sense, since the human visual system is not optimal for all contrasts and spatial frequencies, 3. Time to collision - here we investigate how well humans can compute the time to collision when an object is coming toward you.  These studies will be done in both central (foveal) and peripheral vision.  The goal is to investigate how humans perform with motion stimuli and the ultimate goal are to model optic flow processing in normal adults, athletes (who presumably have better ability to process motion) as well as in patients with disease to see how the disease process affects motion perception. This can be used as a non-invasive assessment of disease such as glaucoma.  These studies can also be used for example, in predicting driver performance as well as for modeling studies in constructing motion systems in robots.  This is fundamental biomedical engineering and vision science studies.
Genetic algorithms in optical system design_Clone (1) This project involves extension of previous work on using non-dominated sorting genetic algorithm 2 to optimize optical systems with multiple objectives.  These objectives could include aberration coefficients, as well as higher order aberrations and chromatic aberrations found in lens systems.  Pareto-optimal solutions will be obtained.  The qualities of the Pareto optimal solutions in objective space will be investigated. Various optimization strategies such as dynamic programming will be considered.  Various advantages of evolutionary mulit-objective optimization techniques in optical system design will be studied. We will also study other applications of genetic algorithms such as neural networks for modeling vision, etc.
Prediction of the onset of dementia and enabling remote monitoring using Ecobee's smart thermostat technologyRemote monitoring of individuals living independently is a challenging endeavor. Most remote monitoring platforms are expensive, require specific sensors to be installed in one’s home, and violates privacy. “ecobee” is a Canadian manufacturer of smart thermostats that leverages wireless sensors (temperature, presence, movement) to adjust the temperature in the house according to room occupancy and consequently save energy. Currently, non-standardized data sharing and non-standardized placement of sensors is the main challenge to the widespread use of ecobee technology in health and wellness.The partnership between University of Waterloo and ecobee will explore the use of sensor data to identify patterns in user behavior, social isolation, and mobility limitations, expanding the use of ecobee into the health and wellness domain. Leveraging recent developments in machine learning, this project will explore how a system can be trained by combining personal level data (steps, vitals, activity, etc.) with IoT sensory data (presence in the rooms). The team at the Ubiquitous Health Technology Lab (www.uwaterloo.ca/ubilab) at the University of Waterloo are in the process of designing and conducting several experiments to evaluate the application of IoT data on remote patient monitoring. A large range of initiatives, as real-world data studies, controlled lab experiments, and data mining through deep-learning, are being used in this project to enable our research team to leverage existing ecobee sensor data for health applications.We are looking for engaged, innovative individuals to help us advance the IoT for heath data science field, enabling our research team to collect, mine, and integrate data from a large range of consumer-level technologies. The students working on this project will experience a large number of research methods, strengthening their research skills and preparing them for future research positions.
Econometric/Statistics Researcher (1) Students will write R and python code to process survey data and run the processed data through a series of statistical hypotheses tests to draw conclusions relating to the impact of information technology on the lives of individuals throughout the world. The ultimate goal of this work is to lead to a published peer-reviewed journal article outlining the impact of information technologies on individuals' lives.  Students will conduct both the analytical portion of the project as well as look at the related literature in formulating the hypotheses to test.
Predictions Market Design and Implementation (1) In this project a student will be asked to implement and run a prediction market either within the University of Waterloo or on crowdscourcing platforms such as Amazon Mechanical Turk.  In either case, a student should be familiar with web development and databases, as a student will implement and run a prediction market as part of his/her summer project.
Heat transfer in advanced arc welding processes The continually increasing demand for energy has driven the need for reliable infrastructure in order to extract, transport, and convert the energy resources in Canada. However, fabrication of welded pipelines represents is one of the most costly pieces of energy infrastructure.  This is mainly due to the need for high-productivity welding processes which also provide good reliability in the final joints.  There is also a need for a deeper understanding of the materials selected for pipelines and their performance following welding, since the degradation of the pipeline material is inevitable in the heat affected zone of the weld. An analysis of the microstructure, chemistry and welding parameters in various grades of linepipe steel joints made using existing mechanized welding techniques will be used to develop optimized processing parameters, which yield robust joints and improve integrity. The productivity of advanced techniques will also be assessed in order to promote their widespread implementation in future designs. Objectives: The goal of the project offered will be to relate the arc energy and heat transfer during welding of high strength pipeline steel welds with the thermal cycles imposed during welding.  This will be done by comparing the hypothetical calculated cooling based on the travel speed and arc heat input, with the measured heat efficiency and cooling rate.  This will provide insights regarding how wide or tolerant the operating window during welding may be to subtle variations in welding speed and arc energy. Methodology: The main focus will be on developing weld parameters which deposit uniform and defect-free welds metal in X-80 grade pipeline steels.  This will be done using a 6-axis robotic welding system, and a gas metal arc welding torch.  Thermocouples will be embedded to measure the temperature profile during welding.  Following welding, the materials will be extracted and metallographically prepared for optical 
Process Systems Engineering (1) i) Carbon Management:  developing cost effective region-wide CO2 mitigation strategies that will aid in finding solutions for CO2 capture, additional treatment, transportation, and storage. ii) Environmentally Conscious Process Planning and Scheduling: preparation of  mathematical programming models and solution strategies for the selection and planning of pollution reduction options. These models will offer the appropriate scheme for evaluating and ranking available pollution control technologies. The models  will be applied to power generation, petroleum refineries, and the cement industry.iii) Sustainable Production Pathways:  Development of indices to assess sustainability of a chemical process and incorporate them into  planning models.  iv) Modeling and Optimization of Complex Systems:  Development of models and solution algorithms to deal with the operation and design of complex systems (single and interconnected). v) Pollution Monitoring: Predict pollutants’ concentrations due to the activities of process operations. vi) Process and Enterprise-Wide Integration: Address problems both at the process level and enterprise-wide to design  integrated water-systems  and energy demands and greenhouse gas emissions for industrial operations (e.g.  the Canadian oil sands industry). vii) Optimal Product Design: Develop systematic methodologies for product formulations (e.g.  novel Natural Plant Fiber (NPF) plastic composite  products, graphene based coatings for corrosion-inhibition of metals surfaces, nanofluids to enhance the thermal properties and efficiency of heat transfer devices).     



Machine learning For Learning Models from System Traces Computer systems are rapidly growing in complexity. At the same time, modern computer systems are providing large amounts of data that describe its behaviour. The aim of the work is to apply machine learning techniques to the data to succinctly describe the behaviour of complex computer systems.In this project, the visiting student will learn data analysis, compare different machine learning algorithms, study various specification mining techniques, develop own algorithms on data analysis in R and C++, and apply the work to case studies provided in the research lab. The research team has developed a computation engine for analysing data traces from embedded systems, and the visiting student will be embedded in the team that develops and extends this engine. The case studies on which the visiting student will evaluate the ideas include an operable hexacopter, a Lexus RV car, and various other smaller systems.
Optimization and control of a short-residence time gasification unit under uncertaintyIntegrated Gasification Combined Cycle (IGCC) power plants are considered one of the most attractive means of producing power from fuels with low or near zero emissions [1]. It has been shown that the cost of producing power through IGCC with near zero emissions using standard gasification systems was very high. The major investment  associated with IGCC is related to the design and operation the gasification unit. Thus, there is an incentive to develop advanced gasification systems that can reduce capital costs and maintain the dynamic availability of these systems within their target specifications. A technology that is currently under consideration is known as short-residence time gasifiers [2]. Although initial studies have suggested the potential reduction in capital investment, there is limited information on the dynamic operation of these systems [3]. In addition, it is highly likely that the systems will be subject to external perturbations and systems uncertainties while in operation. The latter aspects have not been fully considered yet in current studies involving the dynamic operation of short-residence time gasifiers.  The aim of this project is to analyze the dynamic operation of a dry-fed short-residence time gasification system under different scenarios, which are likely to occur while the system is in full operation. Special aspects to consider will be uncertainty in the system's parameters and changes in the feed flows. These scenarios will then be used as case studies to design optimal and suitable control strategies that can improve the performance of these systems and gain insight on the operation of these systems.[1] Sahraei, M., McCalden, D., Hughes, R., *Ricardez-Sandoval, L., Fuel, 137, 245-259 (2014).[2] Sahraei, M., Duchesne, M., Yandon, R., Majeski, A., Hughes, R., *Ricardez-Sandoval, L., Fuel, 161, 222-232 (2015). [3] Sahraei, M., Duchesne, M.A., Hughes, R., *Ricardez-Sandoval, L., Fuel, 196, 520-531 (2017).
Development of next-generation DFB laser systems for quantum optics and precision atomic spectroscopy_Clone (1)MITACS students will be working on a technical project of developing highly stable DFB laser systems for precision atomic spectroscopy and quantum optics experiments. An innovative design with an optical fiber feedback allows the frequency stabilization of single-mode DFB diode laser with a quality factor of 10^12 (~ 1kHz linewidth). The monolithic laser cavity design allows passive mechanical stability. This work will involve CAD designs, in particular SolidWorks, for drawing the mechanical layout for precision CNC machining, Matlab/C/C++ simulations for the optical Bloch equations, and experience in control theory and designing PID electronics. The machined block will then be put together by the student and demonstrate narrow-linewidth lasing. By building two of these systems, beat note spectroscopy will demonstrate the linewidth of the laser. Using a high bandwidth fiber-stretching modules, the optical phase of the return loop from a gold coated fiber tip is stabilized to lock the laser to a narrowline transition for a Cesium reference cell by a nonlinear modulation transfer spectroscopy.  This project will help the student to gain the necessary experience to begin and carry out cutting edge research in atomic physics.
Use of reduced graphene oxide to enhance the anomalous photo voltaic effect in PerovskiteDevelopment of green energy sources is crucial to the progress of our society and multitude of avenues such as wind, solar, thermal and electrochemical are being researched for this purpose. Solar is a prime candidate due to its omnipresence on the planet and significant energy density. Increasing the efficiency of the solar cells along with ease of production is being actively pursued to make it cost effective in comparison to traditional carbon based fuel sources. Inorganic solar cells based on nanomaterials though efficient have higher costs due to the materials involved and the manufacturing process required. In this project the use of CH3NH3PbI3 perovskite in conjugation with reduced graphene oxide (rGO) will be developed to enhance the performance of the observed anomalous photovoltaic (APV) effect in perovskite based systems. The local high conductance of rGO will be used to improve the short circuit current performance of the APV effect. The project will develop the integration of perovskite films with rGO layers deposited in a spatially controlled manner. The rGO will be integrated with a high surface area metal oxide nanostructure (such as ZnO) for current collection prior to its integration with perovskite film. The characteristics of graphene, the geometry of the nanostructure and the interface between the nanostructure and the perovskite will also be studied to increase the efficiency of the APV as a potential solar energy harvester. The candidate in particular will focus the efforts to study the formation and integration of the nanostructure-rGO with perovskite layer. The candidate will get experience on, in house synthesis and assembly methods for these devices and also their photo-electrical performance. Characterization methods such as field emission electron microscopy, X-ray diffraction will be used at WatLabs facility at University of Waterloo. 
Optimization and Machine Learning for Smart Mobility The availability of large amounts of data from a wide range of origins in addition to the rapid development of Information and Communication Technologies (ICT), including those in smart cities, cloud computing, big data analytics, and machine learning, can modernize the transportation network into a smart sustainable mobility system. This project aims to build a decision making platform for personal mobility by implementing and analyzing different prediction methods to detect mobility patterns of commuters in a given region and optimizing over these patterns to achieve a more sustainable transportation system. The project will consist of three components: (1) harvesting various data sources (e.g. social media, city sensors, transportation operator data etc.); (2) implementing an analytics component that will apply predictive analytics on top of the integrated data in order to build mobility patterns and analyze travel demand; (3) developing a decision making tool that relies on mathematical optimization models in order to design a sustainable transportation system by offering a seamless experience through improved services adapted to users’ specific needs taking into account the overall traffic flow. The result of this project will lead to improved mobility and travel conditions for users and will have an impact on the environment by reducing traffic related pollution. 
Evaluating privacy risks of Android apps PrivacyGuard is an open-source Android app that inspects the network traffic of all apps on a smartphone. It was developed by a former Master's student of mine. PrivacyGuard runs on un-rooted phones by pretending to be a VPN provider so PrivacyGuard is easy to deploy. Importantly, as opposed to regular VPN apps, PrivacyGuard requires no remote VPN server through which all traffic is routed so PrivacyGuard users do not need to trust remote parties. Originally we developed PrivacyGuard to notify users of app leaking sensitive information, such as the user's location or email address, across the network. However, given that PrivacyGuard sees all network traffic, it can also be used for other purposes. The goal of this research is to implement another application scenario for PrivacyGuard and to evaluate it with real-world apps on actual phones. The targeted application scenario is flexible and can be adjusted according to the applicant's interests and experience. Two sample purposes are: 1) Alerting a user of apps installed on the user's phone that the user has not used in a long time but that nonetheless send traffic to remote sites. 2) Building a network profile of newly installed apps on a phone, that is, which site(s) does a newly installed app communicate with and in what form (e.g., encrypted vs plaintext). After designing and implementing the application scenario, the applicant would evaluate it on smartphones, potentially with actual users. For example, for the first described scenario, PrivacyGuard would be made available online so that many users can install it. PrivacyGuard would have to be enhanced to send us information about dormant apps. This information can be aggregated to determine, for example, the typical number of apps on people's phones that are assumed to be dormant but nonetheless generate network traffic.
Ion-selective membranes for energy storage technologies Technological and political advances in recent years have invigorated interest and financial investment in renewable energy and spurred the construction of sustainable energy infrastructure, including on-shore and off-shore wind farms, utility-scale solar farms and hydro-electric projects. Technologies that efficiently convert electrical energy into a storage-friendly form are crucial to maximizing the impact and sustaining economic interest in the global renewable energy industry. Electrochemical devices such as fuel-cells, Li-ion batteries and flow batteries convert electrical energy into high-energy chemical bonds – thereby enabling efficient storage and retrieval of the energy. A wide range of seemingly diverse technologies exist in various stages of development, but all are based on the same underlying concept: electrical energy is used to drive an oxidation reaction and a reduction reaction. These two reactions are spatially separated and a selectively permeable-membrane must be used to prevent mixing of the reaction products, which would spontaneously and exothermically react with each other, while allowing ionic species to freely cross. This project will focus on the development of a new fabrication techniques to prepare thin, free-standing inorganic films that are suitable for use as selectively-permeable membranes. Once the fabrication technique is established the student will prepare a series of membranes with systematically varied composition and measure their properties (e.g. thickness, electrical conductivity, ionic conductivity, and selective permeability).
Development of a real-world evidence platform for post-market surveillance of drugs and medical technologyRandomized controlled trials (RCTs) are considered a gold standard research due to the quality and reliability of the clinical evidence. However, products evaluated through RCTs rarely have the same performance in real life practice. Currently, regulators, payers, and health-care providers are turning towards Real World Data (RWD) to understand how well an intervention performs in clinical practice and in the real world. The best source of RWD is data collected at the interface of the patient and the health care system, as well patient monitoring and self-reported data captured directly within the patients’ home environment. Unfortunately, such data is currently stored in different and disparate systems that are not well integrated, and in formats that do not allow for rapid analytic capabilities. In this project, we are developing the “CARE” (Clinical Analytics for Real-World Evidence) platform. The “CARE” platform will be a holistic cloud-based data analytic solution featuring a large central repository for consolidating data obtained from disparate data systems (data from electronic medical records, lab data, physician transcriptions, patient monitoring devices, and self-reported surveys). This project takes the initial steps to address relevant research objectives in lung cancer by providing the tool and infrastructure required to process and analyze the enormous amount of scattered oncology data within an institution and across multiple institutions. Ultimately, this work will make it possible to mine currently siloed and/or unstructured data across the system and produce data-driven insights in order to deliver the right care to the right patient at the right time through scientific innovation and research excellence.We are looking for engaged, innovative individuals to help us advance the CARE platform, contributing to the development of the predicting algorithms (data science) and data visualization. The students in this project will strengthen their research skills, preparing them for future research positions.
Implementation of Computational Methods in Finance on Android and iOS DevicesOptional pricing is one of the central activities in computational finance. The well-known Black-Scholes model of pricing the European option leads to a time dependent partial differential equation (PDE). While analytic solutions exist for special cases, solutions of Black-Scholes equations are unknown in general. Numerical computation is necessary to approximate the solutions. Typically, it involves the discretization of the PDE, imposing the correct initial and boundary conditions, and finally the solution of a linear or nonlinear discrete system. In order to obtain accurate results, it often requires the use of small time steps and small mesh sizes. Consequently, the solution process can be long. Beyond the standard Black-Scholes model for European option, many numerical methods have been developed for pricing American and exotic options such as Asian option. Furthermore, new features such as jumps in underlying asset prices and nonconstant volatility have been captured in the more complex models; for instance, the jump-diffusion models, Heston's models, and regime-switching models. More sophisticated numerical methods have been developed for solving these more complex equations arising from the new models.In practice, it is important that one can obtain the solutions fast and accurate. The research project is to explore new computing technology in order to solve the equations from computational finance. The project will particularly focus on implemenation of the computational methods on Android and iOS devices. Smart phones have been popular portable devices which possess an excellent user interface as well as increasing computing power. This project is to investigate the possibility of solving finance equations using smart phones rather than the traditional PCs.
Computational Graphics using GPU/Multi-core Systems In entertainment industry, physically-based animations such as water, cloud, fire, and explosion arise frequently. To achieve high level realism, the modern approach in computer graphics is to utilize the underlying physical equations. The governing equations are often complex, nonlinear, with irregular geometry and high dimensions. As a result, solving those equations are time consuming and become the computational bottom neck.The research project is to explore new computing technology in order to solve the equations arising from physically-based animation fast, and ideally in real time. The project will particularly focus on GPU/Multi-core implementation of the computational methods. GPU has been a powerful tool for computational intensive applications such as machine learning, finance, graphics, and medical visualization. Its parallel architecture enables data intensive calculations to be done very efficiently. However, in order to take advantage of the many thread architecture, new programming model and computational techniques are required. This project is to investigate how GPU can be used effectively for physically-based simulations.
China's Concentrated Resettlement Communities (1) This research aims to examine the socioeconomic transformation and adaptation to urban life among resettled villagers living in government-designated concentrated resettlement communities ('nongzhuanfei anzhixiaoqu' in Chinese) designed for land-lost villagers displaced by the urbanization process, by articulating the intertwined roles played by individual households, resettlement communities, the local state and the market. Existing studies on rural migrants and displaced villagers have tended to overlook subtle spatiotemporal and sub-group differences and paid inadequate scholarly attention to the special group in government-designated concentrated resettlement communities in Chinese cities.   This study will address the research gap in the context of changing political rationales and policy settings by pursuing three groups of questions. (1) How has the local institutional arrangement of concentrated resettlement communities evolved and incorporated resettled villagers into the redistribution of resources and opportunities to facilitate their adaptation to the host urban society over the past two decades? (2) How have resettled villagers in concentrated resettlement communities transformed in their adaptation to urban life from social, economic, cultural and identity perspectives? How have local urban residents and resettled villagers negotiated socioeconomic differences and boundaries in the adaptation process? (3) What are the critical generational differences and structural changes among concentrated resettlement communities established in different decades? How have theses differences and subsequent consequences influenced resettled villagers’ adaptation to urban life? The value of this research lies in the achievement of several key goals. First, it will advance our understanding of the socioeconomic transformation process and consequences of resettled villagers and their overall wellbeing as new urbanites. Second, policy implications will be drawn regarding the driving forces and consequences of resettled villagers’ adaptation to urban life and of government-designed concentrated resettlement communities as a resettlement approach in a state-sponsored urbanization. Finally, it will be explored to provide theoretical insights for the government-sponsored urbanization.
Mining Mobile Software Repositories Did you ever wonder how hard it is to develop an iPhone or Android app? Did you ever wonder who works on these apps? How hard is it compared to developing the Firefox web browser? In my research group, we are trying to answer these questions. We are part of a team of researchers worldwide looking at this new type of software development, called mobile software development. Today, software engineering research focuses on traditional software systems like the Firefox web browser or Microsoft Windows, which take years to develop and teams of designers, developers, and debuggers. Software engineering is rapidly changing though. Emerging domains, such as mobile devices, are growing rapidly and depend heavily on new software operating systems like Android and the applications that they run, commonly referred to as apps. The mobile device industry, including smartphones and tablets, is one of the strongest emerging industries today with an estimated worth over 30 billion dollars and strong market growth trends. Thus software development for mobile devices has its own set of interesting challenges. The changes to the development process required by mobile software systems have not yet been defined. In particular, the quality of the software developed for the mobile industry is of paramount importance to the millions of users who depend on them every day.In this project, we intend to study the different aspects of software quality with respect to mobile applications. The goal of this project is to determine the metrics that best describe the quality of the mobile applications. Then, we plan to interpret these metrics and use them to shed light on 1) factors that impact the quality of mobile applications, and 2) changes to improve software quality. Our findings will provide valuable knowledge to mobile software development organizations such as Google and Apple. 
Document-Assisted Software Testing Inadequate software testing cost billions annually. The proposed project will dramatically improve software testing, software quality, and programming productivity to reduce software development cost.  It leverages natural language processing techniques, machine learning techniques, and heuristics to analyze programs' rich amount of documentation to extract input constraints. The input constraints will guide testing techniques such as fuzzing and symbolic execution to test software more effectively and detect more software defects automatically.   These techniques will be developed in collaboration Google. This project has already been funded by a Google Faculty Research Award and Ontario's Early Researcher Award.You can read more about this project and our preliminary results here: https://ece.uwaterloo.ca/~lintan/publications/dase-icse15.pdf
History-Based Automated Program Repair Software reliability and security are grand and fundamental research challenges in information technology. Producing reliable and securesoftware is also critically important to Canada's economy and public safety. Software bugs significantly impair software reliability andsecurity. They cost our economy billions annually. Many bugs, even those that are known, remain in mature software for a long time dueto the lack of the development resources to fix them. Therefore, techniques to help developers fix bugs are in high demand. Automaticallyfixing bugs could: (1) reduce the cost of software development through saving programmers' time and effort in diagnosing and fixing bugs,and (2) improve software reliability and security through fixing more bugs earlier.Automated generate-and-validate program repair techniques (G&V techniques) suffer from generating many overfitted patches due to in-capabilities of test cases. Such overfitted patches are incorrect patches, which only make all given test cases pass, but fail to fix the bugs. Although test cases play an important role in G&V techniques, there is no work on how to enhance test cases to further improve G&V techniques. In this work, we propose an overfitted patch detection framework named Opad (Overfitted PAtch Detection). Opad helps improve G&V techniques by enhancing existing test cases to filter out overfitted patches. To enhance test cases, the goal is to improve Opad to use improved fuzz testing to generate new test cases, and employ additional test oraclesto enhance validity checking of automatically-generated patches. Another goal is to to invent metrics for deciding whether automatically-generated patches overfit. Check our FSE 2017 paper for more details: Better Test Cases for Better Automated Program Repair. 
Commercialization Factors of mHealth and eHealth Innovations eHealth is an essential part of care provision for a healthcare system that is functioning at its capacity and needs innovative solutions supplement their services. Health Canada has been investing into eHealth projects, aimed at enabling patients to self-manage their diseases and improve information sharing. As well as eHealth, the use of mobile health (mHealth) based applications have been significantly increasing within the various parts of a Canadian population, especially the elderly population. Even though there is funding coming from the government to expand on eHealth related services and as well as so many mHealth based apps available, more and more eHealth and mHealth startups are failing to sustain themselves over the long run. In this project, the various commercialization factors the influence the success of mHealth and eHealth are looked upon. The goal is to enable startups and entrepreneurs working within this field to succeed by providing them with a better understanding of what factors lead to successful commercialization. There has been a trend for Canadian health tech-based startups to form, incubate in Canada, and go onto the US market to accelerate, gain further capital and prove their product/ service. We see health tech startups doing that is because how the Canadian healthcare system and the market for these mHealth and eHealth based startups are in place.  Through a combination of a systematic review with interviews of key stakeholders, we will aim at better understanding what factors lead to the successful commercialization of mHealth and eHealth platforms, along with barriers and lessons on how to overcome such barriers.Key stakeholders from various parts of the healthcare world (teaching hospitals, innovation labs, etc.), government agencies, health innovation space (entrepreneurs), and hedge fund managers will be interviewed to gain insight from a health system point of view. 
Use of persuasive design to engage users with online tools, dashboards, apps for better chronic disease managementUser engagement and motivation are two pivotal points that designers, software developers, and product managers must focus on when developing their technology. Any online technology we interact with has a purpose to either influence us and take indirect or direct actions based on the type of information we provide. Websites and other internet based systems provide the perfect platform for communicating with targeted users and guide them to take the desired actions, change behaviours, and improve their health. Persuasive design is the ideal tool to address this gap and has been extensively used in smoking cessation programs, behavioural change apps, and clinical interventions.Based on the information provided, the mHealth platform can either reinforce, change, or shape people’s attitude/behaviors towards healthier lifestyles. Companies such as Nike and Adidas have been extensively used these methods to influence their targeted users to lead a certain kind of lifestyle. When it comes to better chronic disease management, research has shown the challenges in keeping the users/individuals as engaged and motivated when using technologies such as websites, dashboards, platforms, mHealth apps, etc. In this research project, we will explore the main principles of persuasive design to increase adherence in patient discharge tools and mental health support platforms. The student will be using user-centered design, fast prototyping, and user testing sessions to gain further insights on optimal methods for increasing user engagement and adherence. Specific challenges that will be investigated include ethnically diverse user populations and non-motivated users (individuals fighting depression). We are looking for engaged, innovative, and passionate individuals with some understanding of design and user experience to help us design better tools available for chronic condition management. The students in this project will strengthen their research and design skills, preparing them for future graduate research positions at the University of Waterloo and UbiLab.
Quantum Artificial Intelligence The goal of the project is to study algorithms and implementation of quantum artificial intelligence (AI) by assessing the advantages and the disadvantages of quantum AI with respect to classical AI in terms of establishing a standard way to compare and to bridge two fields. At the end of 12 weeks, a student selects a classical algorithm, where the student adds quantum-ness and shows the quantitative comparison of two schemes in terms of execution speed, time, and required resources etc.. In addition, a student is expected to proactively support on-going research projects, where the student can contribute to the projects by literature search, programming etc.. 
Green Finance: Policies and strategies to support sustainable financeThe project will analyze the integration of the financial sector into green and climate related finance. It will analyze different policy approaches as well as the impact of these approaches on the financial sector in different countries.It also will compare the approaches of different countries, such as China, Bangladesh, and Nigeria as well as multilateral approaches, such as the Financial Stability Board's Climate Related Disclosures Recommendation.
Advanced EEG Processing Algorithms of an Ambulatory Brain Computer Interface for the Rehabilitation of Motor Function of Stroke Patients (1)As a part of the long term, large research project in the area of neurorehabilitation, this project aims to develop a set of algorithms that is capable of detecting intentions (imagined or attempted) of movement of healthy individuals or patient suffered from stroke, using scalp EEG. In your previous studies, we have shown that our EEG processing algorithm can detect more 80% of the imagined motor intentions with latency of 300 ms or less. We further demonstrated that when this real time detection is used to trigger artificial sensory feedback, significant neuroplasticity can be induced within a very short duration of intervention. We also showed such neurophysiological change is accompanied by significant clinical scale change in chronic stroke patients who no longer respond to conventional physiotheray.However, the deveoped algorithm required 9 channels to yield satisfactory performance, and it is not clear what is the minimal required number of channels, or if a smaller number of channel is to be used, what aspect of the algorithm should be adapted or modified. The objective of this GIR is to investigate the possibility of reduce the number of required EEG channels, while maintaining the required detection performance. A progressive approach will be taken, by gradually reduce the number of channels with prioer knowledge of the information content of the respective channels. Variations and extensions of the current algorithm, i.e. locality preserved projection (LPP), will be tested to investigate their robustness against channel number changes. Different dataset previously acquired will be used as a starting point, and if necessary, new dataset will be acquired on site. The outcome of the project will be a solid step toward an ambulatory brain computer interface for stroke rehabilitation, and will have signfiicant clinical, social and economic impact. 
Sustainable Communities - Sharing Local Knowledge Globally An outcome of the 1992 United Nations Conference on Environment and Development (UNCED) was Agenda 21, a comprehensive plan for global, national, and local action on sustainable development. In 2015 the world adopted the Sustainable Development Goals (SDGs), including one goal targeted at sustainable cities and another at cross-sector partnerships. This research project works with ICLEI - Local Governments for Sustainability to help local governments around the world more effectively implement Local Agenda 21s (LA21s) — or other community sustainability plans — and transition toward a low carbon economy.  
Thermoacoustic coupling in a turbulent counterflow diffusion flame (1)Couplage thermoacoustique dans une flamme de diffusion turbulenteThermoacoustic coupling arises when the geometric acoustics of a problem/domain couple with the heat release in the flame; such a coupling leads to catastrophic failures in rocket engines or gas turbines. With the appropriate boundary conditions, laminar flames may also be prone to thermoacoustic interactions. In this project, we will investigate how turbulence can act to modulate the coupling between the heat release and the acoustics. This work will be conducted on representative, one-dimensional diffusion flames with stochastically modelled turbulence. 
Numerical Simulation of Turbulence Generated Noise (1)Simulation numérique du bruit produit par de la turbulenceTurbulent flows are known to generate acoustic noise; simply open a car window driving down the highways or listen to the increased noise as the landing gear of an airplane is deployed. Despite the prevalence of aeroacoustics, the exact mechanism of this noise production is not entirely understood. A number of models have been proposed to simulate point sources of noise for aeroacoustic simulations but these models are designed to reproduce the overall characteristics of acoustic noise generation. This work seeks to gain first-principle understanding of the noise generation process by conducting high-resolution numerical simulations of prototypical turbulent vortical flows in order to better model acoustic sources and to explore aeroacoustic mitigation techniques.
Model-based analysis and design of bacterial gene regulatory networksThis project aims to develop a predictive computational model of a gene regulatory network that we are pursuing as a means to suppress antibiotic resistance genes in environmental populations. The design is currently undergoing preliminary lab testing. The model will be used to guide design of functional prototypes.
convolutional neural network applied to ophthalmic diagnosis i would like to develop convolutional neural nets (and other methods) to automatically diagnose blinding diseases of the eye such as glaucoma.Ideally it could be used for telemedicine in developing countries and under field conditions.
Novel applications of hypervalent iodine reagents in synthesis One of the potential research projects available to summer interns concerns new fluorination reactions. Organofluorine compounds are important in medicinal chemistry, agrochemistry, and in medical imaging, and explorations of fluorinated compounds within these fields has ballooned over the past few decades. Developing new reagents and strategies for the synthesis of fluorine-containing building blocks, especially those not readily accessible using existing state-of-the-art methodologies, is economically and socially important, and it remains a critical research endeavor. We are developing new hypervalent iodine (HVI)-based fluorination reactions because they serve as sources of “electrophilic” fluorine, which provide an entry into chemical reactivity of the fictitious F+ ion. A benefit of this chemistry is that the HVI-based fluorination reagents differ from other electrophilic fluorination reagents, as they are prepared from fluoride ions instead of from fluorine gas. (Difluoroiodo)toluene (TolIF2), is one such example, possessing two fluorine ligands on the iodine atom. Due to its unusual F–I–F bonding, both “electrophilic” and nucleophilic fluorine atoms are available, making it a stable, solid alternative to fluorine gas. The efficient and highly selective fluorinating ability of TolIF2 is driven by the reduction of iodine III to iodine I which, when coupled with its easy and inexpensive synthesis, its mild reactivity and its environmentally benign reaction conditions, holds significant potential for discovering valuable new fluorination reactions.The unrealized potential of HVI-mediated fluorination reactions lies in cases where alternative strategies are unknown. Our recent work in fluorinative rearrangements of conjugated pi-systems has allowed us to synthesize uncommon fluorinated scaffolds, and it is in this area that a summer intern could work. By investigating carefully designed rearrangement reactions that are initiated by HVI reagents, new classes of fluorinated organic compounds will be synthesized. It is expected that this work will result in a publication for the student.
Solid-State Photonics Conventional semiconductors and newly emerging materials are important to advance both classical and quantum computations and communications. Prof. Na Young Kim’s group investigates various material systems to build functional optical, electrical and optoelectronic devices.A student will study optical and electronic properties of solid-state materials, acquire hands-on experience of preparing for solid-state materials, designing and making devices, characterizing them with imaging techniques (Atomic force microscopy, optical microscopy etc.) performing optical and electrical experiments followed by data analysis. A student is also involved in making necessary research tools, programming of automation as well as efficient data analysis during the internship period. Thus, the student would immerse into the complete research project execution. 
The relationship between infrastructure returns and demographic factorsThe demographic structure of an economy may be represented by the distribution across ages, gender or any other characteristic at any time. This structure changes over time, so that the proportion of people in the working age group (and with differing levels of experience or expertise) varies as birth rates and longevity change. Changes in the profile of the population necessarily impact both the demand and supply of various goods and services in the economy, and also the possibilities for production or trade.You will apply financial and statistical modelling techniques to worldwide economic data to investigate the links between demographic factors and the returns on subclasses of infrastructure. Infrastructure is understood to provide returns that may be modelled using equity returns and bond returns over the long term. There are a number of factors that may affect returns, such as capital growth, interest rates, inflation, international capital flows, and financial shocks; as well as the anticipation of the occurrence of changes in any of these factors. The demographic impact on infrastructure prices is only weakly documented, if at all.Many of the documented factors are directly observable. The interaction between demographics and financial returns is much more nuanced, and may operate slowly over long periods of time. The project team has developed methods to analyze demographic impacts on financial returns to various asset classes. You will receive direction on how to conduct this investigation. To carry out this project, you will learn the appropriate tools and gain exposure to statistical methodology and financial analysis that will be useful in your future career. You will also learn how to collate and handle a wide range of data from several sources, as well as how to combine and interpret this data.
Does the ability to perceive motion alter dynamic visual acuity? Motion perception, particularly global motion perception is a higher order visual perception task that is critical for survival and navigating everyday environments.  While the neurophysiological pathways of global motion perception are thought to be reasonably well understood, the neurophysiology of tasks such as dynamic visual acuity tasks, whereby the observer must first detect the moving stimulus, and then interpret the target details is less well understood.  Therefore, the purpose of this study is to compare global motion perception and dynamic visual acuity through the examination performance on both tasks in different individuals.  If the two tasks appear to be related in some way, this will increase our understanding of how dynamic visual acuity tasks are perceived, and what the underlying neural mechanisms that allow for the perception of detail in moving objects may be.  Athletes have been shown to have superior dynamic visual acuity abilities, compared with non-athletes, so it is possible that the relationships between dynamic visual acuity and motion perception differ, depending on one's level of experience in dynamic environments.   To begin to explore the relationship between perceptual learning and dynamic visual acuity, two groups of participants (elite dynamic sport athletes and healthy controls) will be recruited for this study.  Depending on recruitment success, it may be possible to also recruit individuals suffering from a concussion and/or individuals with low vision as well.  This project will increase our understanding of how individuals navigate complex, moving environments on a daily basis, and has direct implications in sports, visual rehabilitation, and motor skill development amongst other areas. 
Structured convection Analyze response of a horizontal fluid layer to heating created by patterns of heat sources. The information being sought includes flow patterns, changes in heat flux and possible transitions to secondary states. 
Leveraging antigen-specific B cells for targeted production of endogenous anti-HIV broadly neutralizing antibodies        In this project, we will develop a novel antigen specific class switched (IgM→IgG) B cell-based antibody gene transfer strategy by using a mouse model pre-immunized with influenza (Flu) vaccine. We will utilize our extensive experience on antibody and retroviral vector studies to construct an anti-HIV bNAb (i.e. VRC01) expressing retroviral vector (i.e. murine stem cell virus, MSCV) and transduce antigen-specific follicular (FO) B cells which produce Flu hemagglutinin (HA-) specific IgG from the mice. FO B cells are located within the B cell follicles of the spleen and lymph nodes, associating with follicular dendritic cells. They have a phenotype that is distinct from other B cell populations, recirculate in the blood, and with cognate help from T cells they can become antibody-producing memory B cells. We hypothesize that, the bNAb expression from the transduced antigen-specific B cells can be activated and modulated by the same immunogen in the preimmunized animal, i.e. after transfusion of the VRC01 transduced FO B cells back to the Flu-vaccinated mouse, these primary B cells can be specifically activated by another Flu immunization to produce anti-HIV bNAbs again along with the anti-HA antibodies. This process will be facilitated through interaction of B cells and T follicular helper (Tfh) cells which are specific to Flu antigens. Furthermore, we will utilize a mucosal boost strategy to enrich these activated B cells and enhance the bNAb concentration in the vagina which is the most common transmission site for HIV infection. Another advantage of this strategy is that the production of bNAbs is controllable, as in theory, HA-specific antibody-secreting B cells and plasma cells will die out if the mouse does not receive further Flu vaccination.
Improving probabilistic flood forecasting using teleconnection signalsIn Canada, flooding ranks second among the costliest natural disasters, after the Fort McMurray wildfires in 2016. It is estimated that flood events risk over 1.7 million Canadian homes over the next 5 years, and the federal government could require about $3.4 billion on flood disaster relief. Accurate forecasts that properly characterize uncertainties combined with effective warning systems can reduce the negative consequences of future floods. This project develops an adaptive flood forecasting and warning system to improve the accuracy and lead-time of streamflow forecasts in particular in urban watersheds. Unlike deterministic approaches that rely on a single prediction of extreme events, the probabilistic ensemble-based flood forecasting system can characterize forecast uncertainties explicitly. The significant effects of low-frequency variability modes (such as El-Nino Southern Oscillation) on the regional hydroclimate of Canadian watersheds have been highlighted in several studies. We use these signals to improve forecast accuracy, reduce uncertainties and increase forecast lead times in the Upper Thames River Basin. Results are useful for future design, planning, and management of water infrastructure such as stormwater systems, culverts …, and increasing preparedness for future flood events.
Detection and attribution of changes in flooding and low flows to climate and land-use change Floods, droughts, and windstorms are the most frequently occurring disasters since 1990 constituting about 89 percent of the world’s most disastrous events. In Canada, flooding ranks second among the costliest natural disasters, after the Fort McMurray wildfires in 2016, while drought events are emerging as a major future challenge. While a warmer climate results in higher evapotranspiration rates and increased risks of droughts/low flows, it also increases the water-holding capacity of the atmosphere, resulting in heavy precipitation events. Furthermore, it affects the timing of snowmelt, precipitation regime, and rain-on-snow events that might result in increased risks of flooding. Land-use change, through urbanization and deforestation among others, alters the infiltration rate of the watershed, which directly affects the characteristics of flood events and low flows. This project distinguishes between land-atmospheric drivers of change in flood and low-flow events. A physically based and semi-distributed hydrologic model will be setup and calibrated for the Upper Thames River Basin. A large ensemble of downscaled climate model outputs based on scenarios that include/exclude the effects of anthropogenic factors (i.e. human induced greenhouse gas effects), produced by Environment and Climate Change Canada, will be used to drive the hydrologic model. To evaluate land-use change impacts, we will apply a land cover classification scheme using the Normalized Difference Vegetation Index derived from satellite observations such as Landsat imagery. The vegetation parameter of the hydrologic model will be adjusted based on the temporal variations in land cover. The individual and combined effects of climate and land-use change on flooding and low flows will be analyzed by investigating different scenarios based on a formal statistical approach. Probabilistic indices such as the fraction of the attributable risk will be used to evaluate the contribution of anthropogenic factors to the observed hydroclimatic extremes.
Stormwater infrastructure design in the light of climate change in southern OntarioChanges in the magnitude and frequency of the observed hydroclimatic extremes are evident in many regions in Canada and around the globe. Consequently, new stormwater infrastructure design approaches are required to mitigate the effects of more intense and frequent flood events. The assessment of regional climate change impacts requires downscaling global climate models to finer spatiotemporal resolution and driving a hydrologic model to simulate land surface variables such as streamflow. This project will assess the impacts of climate change on the Upper Thames River Basin considering two innovative approaches: 1- it uses a statistical downscaling approach that maintains the spatiotemporal dependence between precipitation and temperature, and 2- it uses a large ensemble of simulations generated by the CanESM2 global climate model to quantify the uncertainties due to internal variability and modelling errors in addition to the simulations provided by the Coupled Model Intercomparison Project Phase 5 (CMIP5). Historical and future extreme events with different return periods will be estimated based on the extreme value theory. Finally, current stormwater system designs will be evaluated and new criteria will be proposed for future design and planning.
Build a Laser Radar (lidar) alignment system A lidar is similar to a radar; the transmitter (a laser), transmits a power beam of light into the sky, which is scattered by the atmosphere. Some of this back-scattered light is measured by a receiver (here a 2.65 m diameter rotation liquid mercury mirror). The signal is recorded and can be used to determine atmospheric composition, temperature and the effect of waves on atmospheric dynamics. You will help design and build a system to align the lidar. Your system will adjust a piezo-electrically controlled mirror to high precision to keep the laser beam within the field-of-view of the lidar telescope. This system will mimic what an observer would do during lidar operations to keep the signal at a maximum. You will use a digital camera to find the laser beam and control the mirror. You will also be involved in taking atmospheric science measurements with the lidar system and analyzing the results.
Improved Lidar Temperature Measurements Using an Optimal Estimation MethodOptimal Estimation Methods (OEMs) are a class of inversion methods that estimate parameters from measurements using a forward model in addition to an *a priori* estimate of the true state. OEMs are important in atmospheric science for retrieving important information about the atmosphere, including composition and temperature, both from space and ground-based platforms. The addition of an *a priori* modifies the retrieval's cost function relative to methods like linear regression and allows robust retrievals even in the presence of significant measurement noise. Recently we have made significant advances in the application of an OEM retrieval to determine temperature (30 to 100 km altitude region) and water vapour (surface to 20 km) from atmospheric laser (lidar) measurements. The retrievals  give excellent results compared to previously used methods. We currently have students working on other individual retrievals which include temperature from the surface to 20 km using rotational Raman scattering. We also measure temperature from 10 to 30 km altitude using vibrational Raman scattering. *The project will involve developing combined retrievals to allow temperature to be determined simultaneously from the troposphere to the thermosphere (surface to above 100 km) using all 3 scattering measurements, Rayleigh, rotational Raman, and vibrational Raman scattering.* The successful candidate will get the opportunity to develop skills in the OEM, which is a powerful method of general use in your scientific career. You will also get the opportunity to use a high-power laser system and to learn the basics of operating a lidar system.
Deformation of Titanium in three dimension Polycrystalline materials such as zirconium or titanium are made of grains where each grain has particular crystallographic direction in the material. Three dimensional synchrotron x-ray diffraction (3DXRD) is a powerful technique for studying deformation of the polycrystals used in nuclear or aerospace industries. Most of these alloys are elastically and plastically anisotropic, that is, under an applied load, different level of stresses will develop in different grains. We have conducted 3D-XRD experiments on titanium alloys with various grains sizes. The results of these experiments are post processed where stress, strain, and orientation for hundreds of grains are measured. This post focuses on data mining and determining the possible existing relationships between measured quantities such as stress, strain, grain position, grain size, and orientation. 
Evaluating the accuracy and precision of non-stationary regional frequency analysis methodsChanges in the magnitude and frequency of the observed hydroclimatic extremes are evident in many regions in Canada and around the globe. Temporal non-stationarity is often represented, in the statistical analysis of extreme events at individual sites, through fitting a trend to the parameters of an extreme value distribution. However, parameter and return level estimates obtained in this way are uncertain because site-specific records are typically quite short. Regional frequency analysis can provide estimates that are more robust by pooling data from different locations. This project develops a non-stationary RFA and evaluates its performance using hundreds of realizations of the climate variables from large ensemble simulations that represent the interannual variability and trends due to natural and anthropogenic factors present in the real world. The accuracy and precision of the models will be evaluated using a bootstrapping framework, in which the traditional and the state-of-the-art extreme analysis methods will be applied to a sample of the runs and the estimated quantiles will be compared with the ‘truth’.
Localized deformation in engineering materials. Polycrystalline materials such as zirconium or titanium are made of grains where each grain has particular crystallographic orientation in the material. Due to crystal anisotropy, under a mechanical load, various levels of stress or strain develop in each grain of the polycrystal. Such variation result in stress localization at the grain boundaries which can result in crack nucleation and propagation. We have developed a finite element code for modelling the effects of crystal anisotropy on stress distribution as well as concentration in polycrystals. Further, atomic force microscopy (AFM) can be used to measure localized deformation at the surface of polycrystals. In this project, AFM will be used to study deformation in two polycrystalline materials. The measured deformation fields by AFM will be used to validate our finite element codes.
Sensory filtering in animal models for autism The student would help to characterize behavioural disruptions in a rodent (rat) animal model for autism. The student would be trained in animal handling and in performing, analysing, and reporting results of behavioural test in rats. These test include acoustic startle responses, locomotor activity, and different learning tests. Depending on the interest of a student, training in some of the histological/immunohistochemical  methods, including image analysis with a confocal microscope and respective software will also be an option. 
Unpacking Quasar Composite Spectra with Principal Component AnalysisLocally, the centre of every massive galaxy hosts a supermassive black hole that grew as a luminous quasar when the universe was a fraction of its present age. While growing, quasars also expel material at speeds of thousands of kilometres per second in energetic outflows that have the potential to affect their host galaxies' evolution. These winds are seen directly in the spectra of approximately 20% of quasars through their characteristic broad absorption lines.  These broad absorption lines are extremely diverse, and to date there is no good understanding of which physical properties determine the specific nature of the lines. For example, are all winds quite similar, with only our viewing angle to the outflow changing, or do specific types of winds have different structures? With these questions in mind, we propose to undertake a principal component analysis of the composite spectra of non-windy and windy quasars generated from samples identified with unsupervised machine-learning clustering algorithms.  The goal of this analysis is to reveal the primary physical distinctions that underlie the observed patterns in quasar spectral features.
Self-Healing and Stretchable Conjugated Polymers for Flexible Organic TransistorsThe research project focuses on the design and synthesis of stretchable and self-healable semiconducting polymers for applications in soft electronics and organic transistors. Toward this objective, the project will focus on two different approaches to achieve stretchability and self-healing in conjugated materials. The first one is based on organic synthesis and rational chemical design for the preparation of conjugated polymers incorporating different types of supramolecular bonding moieties. These units help improving the strain tolerance of materials upon stress by acting as strain dissipators. Moreover, due to their spontaneous formation, the non-covalent interactions will repair the materials via a self-healing process. The second approach proposed will focus on the blending of rigid polymer with soft elastomers to obtain a stretchable matrix. This stretchable mixture will, then, be used directly to build devices such as transistors and sensors. This project will allow for the establishment and development of new innovative strategies towards conjugated polymers for various applications, specially in wearable and stretchable electronics.
Polymer Crosslinking as New Strategy Towards Extended Conjugation in Organic SemiconductorsPi-conjugated materials are important for the development of new technologies based on organic electronic devices (transistors, light-emitting diodes, solar cells, etc.). These materials exhibit excellent charge transport properties due to their fully conjugated structure. They also exhibit excellent solution processability and intriguing mechanical properties. Despite these unique features, development of new conjugated materials with enhanced properties is highly desirable to get access to more efficient devices and create new technologies. This research project will focus on the development and preparation of new conjugated materials for applications in organic electronics. In specific, the preparation of pi-conjugated materials with moieties that can undergo a photopolymerization reaction (crosslinking) will be realized by organic synthesis. These polymers will be processed in thin films and subsequently photopolymerized to afford conjugated polymers with new pathways for charge transport. Their mechanical properties and solubility will also be investigated to determine the influence of crosslinking density on the bulk properties of our new materials. A complete characterization of the materials will be realized and will enable the utilization of these materials for devices fabrication. Moreover, upon completion, different processing strategies, based on inkjet printing, will be investigated to design new all-printed electronic devices.
Innovative Turbulence for Engineering Energy Efficiency Both flow turbulence and natural energy are literally omnipresent.  The quest is to better harness them to responsible human progresses.  The project is open but aims specifically at improving our understanding on flow turbulence and/or energy conversion engineering so that we can exploit the omnipresent turbulence to improve the energy conversion performance.  Some amount of wind tunnel flow turbulence measurements using hot-wire anemometer will be needed.  A few capable graduate students will be there to help.
The War of 1812 in the Detroit River Border Region The Detroit River became an international border dividing Michigan (United States) and Ontario (Canada) in 1796. Less than 20 years later, a military conflict between the United States and Britain (and its North American colonies, including present-day Ontario) broke out. Known as the War of 1812, this military conflict had dramatic impacts on the lives of people living in border regions. This was especially true in the Detroit River border region where, in many ways, both sides of the border were one and the same community prior to the war. This project examines this community through the War of 1812. 
Functional Polymers: Towards highly targeted traceless drug deliverySelf-immolative polymers are degradable polymers whose decomposition needs to be triggered-they are perfectly stable plastics until a specific stimulus is applied. They are different from traditional biodegradable polymers in that degradation takes place in hours rather than months. Our research team is developing a biocompatible scaffold with a high degree of functionalizability that gives our polymers a unique practical flexibility for use in a wide variety of biomedical applications with our partners including drug delivery, diagnostics, medical device preparation, early cancer detection, and for the development of highly innovative "animal-free" assays. This particular project is focused on novel chemistries that will allow for our biocompatible scaffolds to be used in novel drug-delivery applications. We are working towards producing "unbreachable" nano-particles that are completely stable to all conditions except a single target enzyme that is upregulated in certain cancers. The project involves a combination of synthetic chemistry, materials science, bioimaging, and potentially mammalian tissue culture for a highly interdisciplinary experience. This project is advancing very rapidly in our group, and is a highly innovative and competitive research space, and so the exact project will only be decided upon when the student arrives and we agree upon a subject of mutual interest and relevance. 
Computational modelling of enzymes that are critical to pathological bacteria: targets for new therapeutics (1)  We are facing a global health crisis; the rise of drug-resistant pathogens. As a result, our global society faces the real prospect of returning to a time when common diseases, that are presently easily treatable, could again become deadly. Hence, there is a need to identify, characterize and/or design new therapeutic agents and their targets. Aminoacyl-tRNA synthetases are a class of enzymes found in all living organisms. Furthermore, they have been found to have a broad range of biochemically essential roles.1 While they are perhaps best known for their critical role in protein biosynthesis, they are now known to be involved in a range of important physiological processes including viral assembly, porphyrin biosynthesis, inflammation, and apoptosis.  Mechanistically, it is known that they catalyse the aminoacylation of their corresponding transfer-RNA (tRNA). First, they catalyse the activation of their respective amino acid by reacting it with ATP to give an aminoacyl-adenylate derivative. The latter is then reacted with their respective tRNA to give the desired aminoacylated-tRNA species.1  It is only quite recently that we have begun to more fully understand the atomistic details of the catalytic mechanisms. For instance, it has been shown that many aaRS's have not only an aminoacylation activation/transfer active site, but also an editing site. The former catalyses the amino acid activation and subsequent aminoacylation of the tRNA. In contrast, the latter site catalyses the removal of incorrect aminoacyl groups from aminoacylated-tRNA.  As a result, aaRSs present potentially rich targets for therapeutic agents. However, to date, only a few drug agents that target aaRS's, in any organism, have been identified. In this project, building upon our recent studies and consequently greater understanding oof the catalytic and  editing mechanisms of several related aaRS (e.g., MetRS, LeuRS and ValRS), we will use computational chemsitry to identify potential new therapeutic drugs.
Enzymatic Treatment of Industrail wastewater (1) We have been working on developing enzyme-based methods for treatment of hazardous organic compounds which are present in industrial wastewater. Several classes of aromatic compounds constitute these hazardous wastes that require attention.  Conventional biological treatment is often unable to remove these compounds from water. However, our proposed enzymatic treatment has been successfully employed to treat selected aromatics. Presently, this approach has been extended to so-called contaminants of emerging concern, derived from personal care products and pharmaceuticals, which are released from sewage treatment plants untreated. The enzyme-based method has the potential for providing a polishing step that could eliminate many of these compounds. In this method, an isolated enzyme catalyzes the polymerization of the target compound(s) until they precipitate out of solution as non-toxic solids. For this project, the enzyme used will be soybean peroxidase and the target compounds will be nonyl- and octyl-phenols (NP and OP), which are breakdown products of widely-used non-ionic surfactants, and are known estrogen mimics. These compounds have shown to have serious effects on the endocrine system of fish, for example. Therefore, toxic effects on humans are also speculated.  The project will commence with batch reactor studies and micromolar concentrations of authentic NP and OP to optimize for the concentrations enzyme and hydrogen peroxide necessary to achieve > 95% removal of the target compound(s). Colorimetric and chromatographic methods will be used for analysis. A solid-phase extraction protocol will be developed to determine the limit of detection of the targets in wastewater using HPLC with UV detection. Real samples taken from the West WindsorSewage Treatment plant after the secondary treatment stage will be characterized for the target compounds and treated by the enzymatic method. Operating parameters for the latter will be re-scanned to check for matrix effects. A final report will be produced.
Removal of Heavy Metals from Wastewater_Clone (1) Introduction:  Heavy metals such as Pb, Cu, Ni, Cd, Zn, etc, present in wastewaters from industries such as electroplating, mining, can be removed through sulfide precipitation. Sulfide is generated using the Sulfate Reducing Bacteria (SRBs).  Under anaerobic conditions, SRBs reduce sulfate (SO4=) to hydrogen sulfide (H2S), which is used to precipitate heavy metals.  Normally, sulfate reduction is conducted in the presence of electron donors such as methanol, acetate, etc. However, in an anaerobic environment without the presence of inhibitors, methane producing bacteria (MPB) and SRB compete for substrates, which renders the process less efficient because a relatively smaller fraction of the reducing equivalence is used for sulphate reduction This affects the efficiency. Therefore, one of the best ways to improve efficiency would be to increase sulfide production through inhibition of methanogens. Suitable inhibitors should be inexpensive, slowly degrading and can donate electrons (unsaturated long chain fatty acids (LCFAs)). In this study, their effects on MPBs and SRBs will be assessed to determine their effects on sulfate reduction at different temperatures and pH. Objectives: To examine glucose degradation in the presence of LCFAs and its inhibitory effects; to examine the production of sulfide by SRBs in the presence of varying LCFAs concentrations; to investigate the inhibitory effect of LCFAs and sulfate on methane production by the MPBs; and, to design a continuous Up-Flow anaerobic (UFA) reactor system at an industrial site.Methodology      In phase I, a mixed anaerobic culture will be acclimated to glucose. Two (8 and 4-L semi-continuous reactors consisting of a volatile suspended solids (VSS) concentration of 35,000 mg∙L-1 (maintained at various temperatures) will be used.  To maintain reducing conditions, 75 mg∙L-1 ferrous chloride and 75 mg∙L-1 sodium sulphide will be added to the basal medium together with Resazurin (1 mg∙L-1). In phase II the acclimated cultures will be 
Elevator Algorithms Elevators, and banks of elevators, provide interesting opportunities for research, from the point of view of the elevator manufacturer, and from the point of view of the elevator passenger. For example, where should an elevator be stationed when there are no passengers currently using it. Should it sit at the location of last use, or should it move to the ground floor where it is most likely to be called next? If a passenger repeatedly encounters a full elevator when attempting to board in one direction, under what circumstances does it make sense to request an elevator going in the opposite direction, travel the wrong way, for a few floors and then reverse direction?This project will apply probability models to elevator banks in order to address some interesting elevator situations to obtain near optimal elevator strategies.  
Comparison of supersonic oscillator experimental performance characteristics with computational fluid dynamic results - 2017 (1)Supersonic fluidic oscillators are non-moving part fluid devices which exhibit self-sustained switching of the supersonic supply flow of air to alternate output channels under certain operating conditions. In the past few years, our research group has conducted both numerical and experimental investigations of one particular type of oscillator to determine the conditions required for its oscillation as well as the amplitude of the output pressure fluctuations. The current project involves the use of the existing test facility to acquire the device performance characteristics for new device configurations and compare with the numerical results. Pressure transducers and high-speed Schlieren photographic methods will be used for this study. 



Long term trend of air quality in Canada (1) In most Canadian cites, air quality has been gradually improving during the last 15 years. However, there have been a few examinations of the relationship with the emission reduction that has occurred during the same time period. By investigating the air quality and emission trends for particulate matter, volatile organic compounds, ozone and mercury in southern Ontario and other Canadian cities in the past 15 years, this study will provide useful methodology that could be used in other places to evaluate the effectiveness of emission control measures.  Such assessment will aid development of future emission reduction policy.  
Wearable Electronics: Developing New Transparent Electrodes Transparent conducting films are an essential component of display technologies and solar cells, as these materials allow the transmission of light into and out of the device.  The material of choice for conventional rigid devices is indium tin oxide (ITO); however, ITO is an unsuitable material for the fabrication of wearable and stretchable electronics because it is brittle and cracks with stretching.  Our research group has developed new transparent conducting films based on silver nanowires that can be bent and stretched, and have demonstrated their use in stretchable light-emitting devices.  These silver nanowire electrodes use soft elastomers as the substrate.  We are now interested in extending this work to integrate stretchable and transparent silver nanowire films with textiles for wearable displays and solar cells.  This project will focus on developing new fabrication methods to integrate silver nanowire materials with textiles.  Ideas that we will explore include attaching a composite of silver nanowires/elastomer to the fabric surface, or coating the fabric with silver nanowire/polymer films.  After fabrication, we will characterize the resulting silver nanowire-coated fabrics to determine transparency and stretchability, and integrate the nanowire fabrics as electrodes in new stretchable devices.
Wearable Electronics: Development of Stretchable Conductors on Elastomers and Textiles A primary research area in our group focuses on the study of metals deposited on elastomeric substrates or textiles for use as contacts and interconnects in wearable electronic devices such as conformal displays and bioelectronic devices such as sensors and artificial nerves, skins and muscles.  We have undertaken a large study designed to define new methods to integrate metals with elastomers and textiles, and to understand the factors that affect the stretchability of these metal films.  Our work has identified several important factors, such as metal deposition method, metal film thickness, choice of elastomer/textile, topography of the elastomer/textile, and interfacial adhesion.  We are continuing to study these and other factors to maximize the stretchability of metallic conductors for wearable electronics. We are using our new methodologies to prepare stretchable and wearable metallic conductors and use them in new stretchable and wearable electronic devices.  Devices of interest include strain sensors, biomedical sensors, and light-emitting displays.  The proposed project will focus on expanding the range of elastomers and textiles for metallization by exploring new textiles and elastomeric composites designed to maximize the stretchability of the metal film.  The fabrication of metal films on these surfaces will be tested to determine their conductivity as they are stretched.  Once this work is complete, these stretchable conductors will be tested as components in wearable sensors and light-emitting devices.
New molecular electronic junctions Our group has established a new class of self-assembled monolayer (SAM) based on chelating dithiophosphinic acid (DTPA) adsorbates.  One reason we are interested in these SAMs is that they promise to be interesting systems to study as the active component in molecular electronic junctions.  The resonance generated by chelation can enhance electronic coupling to the surface relative to non-chelating adsorbates such as alkanethiolates.  Molecular electronic devices fabricated by sandwiching these SAMs between two electrodes (gold and liquid eutectic gallium-indium, EGaIn) should exhibit efficient electrical contact due to chelation.  We have begun a study of diphenyl-DTPA SAMs, which exhibit unexpected electrical properties under positive bias.  This research project will broaden this current study to include SAMs of DTPAs with different substituents (dialkyl-DTPAs and unsymmetrical alkyl,phenyl-DTPAs).  We have previously studied these SAMs in our group using surface analytical techniques.  Studies of these SAMs in molecular junctions will help us understand the processes taking place in diphenyl-DTPA SAM junctions.  Because these SAMs are distinct from alkanethiolate SAMs, we expect that they will provide insight into a variety of research questions about the operation of metal-molecule-EGaIn molecular junctions.  
Advanced safety precautions for conservation of objects of fine arts. (1)The project addresses one of the new fields in non-invasive analysis of works of art known as thermography. The technique requires a short thermal excitation to be deposited onto the surface of a tested sample. Conventionally, this is done with the aid of a powerful photographic flash. The concerns related to this approach include those about its safety. Thus, the project is aimed towards a comprehensive research on:- Influence of Ultraviolet light on paints- Influence of bright light visible light illumination- Influence of temperature gradients- Influence of other factors related to xenon flash exposure- Possible countermeasures for increasing the safety of flash thermography During the project, the student would be required to review large amount of literature materials related to this field, collect and process FTIR spectra, design and conduct flash thermography experiments. The project would assume preparation of a comprehensive report on possible influences of bright light on artistic materials. 
RFID security and personnel tracking system for medical institutions (1)Medical institutions express high interest in integration of additional security systems. These are required for controlling restricted access areas and drugs storage places, as well as for controlling personnel and patients’ activities. The system proposed is based on the use of RFID tags integrated in personnel badges and patients’ bracelets. RFID reading equipment capable of sensing these would maintain constant locating of all tags in the system, as well as keeping records of daily changes in positions and access to restricted facilities. For reaching the goals of the project development of a hardware complex with software is required.
Real-time ultrasonic inspection of aluminum spot welds (1) Ultrasonic testing is one of the most popular non-destructive methods to determine the quality in spot welds. The next step of this technology is to be able to determine the quality while the weld is being made, this advance will have a great impact on the quality assurance of joints in materials like aluminum, where the spot welding process is a difficult task.Our research group has worked considerably in this area and it has produced the Real-Time Integrated Weld Analyzer (RIWA). In this system, a state-of-the-art ultrasound transducer assembly is installed in one of the welding electrodes. Working in pulse-echo mode, the system collects the waves passing through the welded plates allowing the acquisition of a real-time ultrasonic signatures composed of multiple sound waves for each spot weld. Eventually the signature should be processed to extract information about the weld quality.
Therapeutic ultrasound for nail therapy and topic cream absorption (1)To understand the role of therapeutic and stimulating ultrasound (US) on the human fingernail, the underlying tissue layer of the nail matrix and surrounding area. The project will probe the ability of such therapy to increase topical creams into the desired area, stimulate growth and fight fungal infections in patients. 
Buoyancy Energy Storage A 25 cubic meter offshore testing tank facilitates detailed testing of various lab scale models. Mechanical counter weights can provide for a wide range of loading and control.  The movement of the model can be captured via high-speed camera.
CFD Study of Air Entrainment in Hydraulic Jumps Hydraulic jumps are extensively used in Civil Engineering practice.  Hydraulic jumps are associated with strong turbulence, free-surface fluctuations, air entrainment and energy dissipation. Over the last century, several researchers have attempted to study these characteristics experimentally. However, due to limitations of conventional measuring techniques in the air-water flow of the hydraulic jump, they were only partially successful. This project will deal with a three-dimensional, unsteady, detached eddy simulation of a submerged hydraulic jump with an inlet Froude number 8.2 and a submergence factor of 0.24. Volume of fluid (VOF) multiphase model will be used for capturing the free-surface and the air-entrainment characteristics. The results of the simulations will be validated with experimental results that are presently being acquired in the laboratory. The flow features of the submerged hydraulic jump captured by the simulation will be presented with pertinent discussions. Since, the submergence factor of the submerged hydraulic jump is low, considerable amount of air was entrained into the flow. The mechanism of air entrainment in a submerged hydraulic jump will be analysed, which is the challenging aspect of the project.
Super-Electron-Rich Ligands for Transition Metal Catalysts (1) A ligand can play a dramatic and determining role in the the chemistry of the metal to which is it attached.  As part of our ongoing research program of main group inorganic synthesis, we are developing ligands in which an unusually-electron-rich carbon atom is located within the ligand in a location suitable for metal binding.  The presence of the formally carbon(0) atom into the core of the molecules provides for carbon-based ligands that may function as 2- or 4-electron donors from a single site.  The design of the ligands allows for properties that are both tunable and that can change in response to its environment: this provides for ligands that may serve to orient incoming substrates, that may engage in redox chemistry, or that have basic/donor sites proximate to the metal to allow for "Frustrated Lewis Pair" chemistry.In this project, the student will use methods we have developed in order to prepare a series of carbon-based ligands that are related to the important families of organic cyanines.  Using methods we have developed in our lab and our experience with strong donor molecules called carbenes, the student will generate libraries of cyanine-like ligands in order to evaluate their ligand properties and coordination chemistry.  The targeted ligands may include anionic and neutral compounds and will incorporate a variety of additional heteroatoms in the ligand core.For each of the ligands, the student will characterize the materials completely (using multinuclear NMR, vibrational spectroscopy, mass spectrometry, X-ray crystallography, etc.) and evaluate the photo-physical properties of the compounds (UV-vis, fluorescence, etc.).  The student will also employ state-of-the-art computational investigations (e.g. time-dependent Density Functional Theory, TD-DFT) in order to understand the structural and chemical properties of the ligands and their metal complexes.
New Non-Innocent Ligands for Transition Metals (1) A ligand may be described as "non-innocent" if plays an active role in the the chemistry of the metal to which is it attached.  Often, this role can involve redox properties or the involvement of an additional donor or acceptor site that enhances the reactivity of the metal.  As part of our ongoing research program of main group inorganic synthesis, we are developing ligands in which an electron-rich inorganic element such as phosphorus is located within the ligand in a location suitable for non-innocent behavior.  By locating a chemically-active atom into the core of the molecule, we can generate ligands that have properties that are both tunable and that can change in response to its environment: this makes for ligands that may serve to orient incoming substrates, that may engage in redox chemistry, or that have basic/donor sites proximate to the metal to allow for "Frustrated Lewis Pair" chemistry.In this project, the student will use methods we have developed in order to prepare a series of phosphorus-containing ligands that are analogous to the important families of organic cyanines.  Using conveniently-prepared phosphorus precursor molecules and strong donor molecules called carbenes, the student will generate libraries of "phosphamethine" cyanine ligands in order to evaluate their ligand properties and coordination chemistry.  The targeted ligands may include cationic, anionic and neutral compounds and will incorporate a variety of heteroatoms in the ligand core.For each of the ligands, the student will characterize the materials completely (using multinuclear NMR, vibrational spectroscopy, mass spectrometry, X-ray crystallography, etc.) and evaluate the photo-physical properties of the compounds (UV-vis, fluorescence, etc.).  The student will also employ state-of-the-art computational investigations (e.g. time-dependent Density Functional Theory, TD-DFT) in order to understand the structural and chemical properties of the ligands and their metal complexes.
Functional Inorganic Dyes and Sensitizers (1) Dyes are colored molecules that have been among the most important and useful classes of chemical compounds in the history of Chemistry.  In addition to more common applications, such as providing color to materials, specialized dyes are integral components of modern technologies such as solar cells and they are essential tools in Biology for visualization of cellular components and processes.  Historically, most dyes are organic compounds but, as part of our ongoing research program of main group inorganic synthesis, we are developing dyes in which an inorganic element such as phosphorus is located within the chromophore of the molecule.  By locating a chemically-active atom into the core of the molecule, we can generate dyes that have properties that are both tunable and that can change in response to its environment: this makes for functional dyes that can act as ligands, sensitizers or sensors.In this project, the student will use methods we have developed in order to prepare a series of phosphorus-containing dyes that are analogous to the important families of organic cyanine dyes.  Using conveniently-prepared phosphorus precursor molecules and strong donor molecules called carbenes, the student will generate libraries of "phosphamethine" cyanine dyes in order to evaluate their properties and structure-activity relationships.  The targeted dyes will include cationic, anionic and neutral dyes and will incorporate a variety of heteroatoms in the chromophore.For each of the dyes, the student will characterize the materials completely (using multinuclear NMR, vibrational spectroscopy, mass spectrometry, X-ray crystallography, etc.) and evaluate the photo-physical properties of the compounds (UV-vis, fluorescence, etc.).  The student will also employ state-of-the-art computational investigations (e.g. time-dependent Density Functional Theory, TD-DFT) in order to understand the structural and electronic properties of the dyes.  The information obtained from such calculations will be used to guide and improve the design of our dyes 
Dimethyl Ether (DME) fuel in diesel engines We currently has a ongoing project on DME in diesel engine. The project includes DME engine development, DME fueling management, clean efficient burning and ignition control, additives for improve lubricant and viscosity,  and DME truck demonstration.
Pollutant dispersion in the wake of an automobile Air quality is a major issue worldwide. Its degradation induces huge costs. Major concerns deal with health issues due to noxious effects of nanoparticles and gaseous pollutant emitted by road traffic (including cardiovascular diseases, enhancement of allergies, pulmonary diseases, premature death). It is well-know that transportation systems are a major contributor to pollutant emissions, being either solid (nanoparticles of carbon) or gaseous (Nitrogen Oxides). Regulations exist that limit the pollutant release into the atmosphere but little is known about the dynamics of these particles when emitted from the exhaust pipe of a car. More information is needed regarding their interaction with the surrounding flow with respect to different incoming parameters (ground clearance, turbulence, interaction between cars, wind strength and direction, yaw angle). Considering that these particles can penetrate deeply into the respiratory system, it has become urgent to get a better understanding of the physical processes involved in particle and gas dispersion in the wake of a car. Limiting car passenger exposure to high levels of pollutant would benefit to everybody. This is particularly true as car cabin is a micro-environment where pollutant can rapidly accumulate.The proposed work aims at studying the influence of the close wake of a bluff body (Ahmed body) on the pollution dispersion (the pollutant being gaseous or solid). To date, only few studies are available in literature since the number of influencing parameters is large (upstream turbulence level to the orientation of the tailpipe encompassing ground clearance, yaw angle etc). It has become a key point to accurately assess the interaction between turbulent structures of the flow and particles to identify the governing parameters and physical processes involved. Then, the goal of the present research proposal is to investigate these issues from both numerical modelling and experimental measurements in wind tunnels. 
The discovery and development of anti-parasitic agents from natural compounds. (1)Medicinal plants have been invaluable sources for natural compounds used in the treatment of various ailments, including those caused parasitic infections. As part of our effort in discovery a new or better treatment for the infection, we would use systematic and analytic methods to screen for anti-parasitic properties of newly synthesized or isolated compound(s) for their inhibitory effect on the parasite growth and the least cytotoxic effect on the infected cells. The identification of such compounds would allow for further development of a better treatment as well as for the study of the action of the anti-parasitic agents. 
Smart Sensors for Internet of Things (IoT) (1) Internet of things is growing rapidly and expected to have a significant effect on society, business and daily life of individuals. It is forecasted that the number of IoT sensors will exceed 25 billion by 2020. In this project Bluetooth Low Energy (BLE) technology will be utilized to design low power sensors for IoT applications. Students in this project will design circuits and develop software modules for smartphones to communicate information provided by a network of BLE sensor with a server.
Radio Frequency Identification (RFID) for Internet of Things (IoT) Applications (1)RFID technology has proven to be valuable for many applications such as health care, asset tracking, access control and managing medical equipment to name a few. This technology is expected to play a critical role in development of Internet of Things (IoT). In this project RFID technology will be utilized to design low power sensors for IoT applications. Students in this project will design circuits and develop software modules for smartphones to communicate information provided by a network of RFID sensor with a server.
Functional Ligands for Metal Nanoparticles (1) A 3-month research project will either focus on the synthesis of a new organic ligand and the monolayer protected metal nanoparticles derived from this ligand or the materials characterization of new metal nanoparticles. We presently work on two types of ligands: 1) Amphiphilic ligands that provide the metal nanoparticles with self-assembling properties at interfaces and self-organizing properties as bulk material;2) Ligands that can be cross-linked at the surface of the metal nanoparticle.The structural characterization of these metal nanoparticles also includes studies of their solubility and chemical and thermal stability.Investigations of materials properties may include studies of their interfacial properties by the Langmuir-Blodgett method, studies of their self-organization as neat material and in mixtures with solvent, and studies of their properties as homogeneous catalysts.Internship students will usually work together with a graduate student or postdoctoral fellow and will be responsible for one part of a larger project. Their independent contribution guaranties a co-author status on resulting publications.
Green Synthesis of Organic Semiconductors (1) Internship students will be responsible for the optimization of a specific reaction that is typically run in a round bottom flask by other, environmentally more benign methodology. Depending on our previous work the starting point may be to test other available methodology, such as microwave assisted reactions, flow chemistry, and mechanochemistry, or the most promising technique has already been determined but the reaction conditions must be optimized to achieve maximum yield at the most economical conditions. Test reactions are typically evaluated by thin layer chromatography, solution NMR, and GC-MS.
Analytical reasoning approach to modeling coastal landscape evolutionPredicting landscape response to a changing climate and anthropogenic forcing is challenged by the mathematical intractability of combining and solving equations for a large range of scale-dependent processes. Numerical modelling requires simplifying assumptions that may not necessarily be representative of process mechanics, or produce results that conform to objective measurements and observations obtained in the field. At the same time, process geomorphologists are able to make relevant assessments of landscape change based on their conceptual knowledge developed through "experience, intuition and tacit knowledge” but do not have the ability to quantitatively formalize and evaluate their conceptual knowledge and predict complex spatial patterns. It is currently not possible to integrate and numerically model our conceptual understanding of landscape change at scales relevant to geographers, engineers and planners, or to include the results of the model into climate models to predict future climate and landscape change with or without anthropogenic forcing. Analytical Reasoning (AR) and Fuzzy Cognitive Maps (FCMs) represent an emerging geo-computational approach to formalize, implement, and test conceptual models of landscape change through integration with information provided in remotely sensed imagery, thereby allowing for quantitative predictions of landscape change. The research funded by NSERC addresses both the theoretical and methodological shortcomings that have hindered the development of models to quantify and predict spatial patterns of landscape instability and evolution using our conceptual understanding of landscape change in combination with recent advances in geospatial technologies and geo-computation. The students participating in this study will use AR and FCMs in a GIS to predict the response and recovery of barrier islands to the combined impacts of climate change, sea level rise and anthropogenic forcing. 
Acetal-free carbohydrates Carbohydrates are everywhere. Biology uses them as intermediate duration signals, and their half lives vary from a few hours to almost a day. However, this can often be too short for therapeutics like vaccines. Certain carbohydrates are expressed almost uniquely on the surface of cancer cells. If the immune system could be engaged to target these carbohydrates, it could be used to selectively attack cancer. Unfortunately, natural carbohydrates have failed to elicit such a response. The Trant Team is making unnatural versions of these carbohydrates that lack the acetal linkage and thus have a much longer lifetime in the body. These molecules may be able to succeed where the natural versions have failed. This project is focused on the complicated synthesis of these molecules, the development of new chemistry to attach these non-carbohydrates together, the development of novel display scaffolds to maximize their visibility to the immune system, and the evaluation of these materials for immunologic activity.  
Queueing with Vacations for Health Models (1) This project examines queues which change the service rate parameter,if the number of customers in the system stays below a particular level for a sufficiently long period of time. Recent research indicates that a “fasting diet”can be helpful for those suffering from multiple sclerosis. The same conceptcan be applied to queues of customers for which a server vacation/break can revitalize the server, who can then return and work with a faster rate. The optimal service break length will be studied as a function of the change in the service rate before and after the break.   
Queueing with Invisible Customers (1) Queueing systems may have some customers which are invisible to a server. For example, the server may be at a remotelocation from a line of cars and the front part of the line may be blocked from the server's view by a building. As another example, a recent trial cancer treatment is based on the fact that cancers have a shroud that makes them invisible to the body's immune system.The treatment is actually a mild viral infection that removes the shroud and allows the immune system to fight the cancer. In both examples,the queue is observed only when the queue length reaches a threshold level which make it detectable (the cars are visible beyond the building and the cancer makes the patient sufficiently ill to require medical treatment, which detects the cancer). The purpose of the project is to build a mathematical model for queues with invisible customers and to study the amount of time required to move from the first detection of the queue to an empty system (all the cars are served, and the cancer is cured).   
Enzyme-based Wastewater Treatment for Contaminants of Emerging Concern - Triclosan_Clone (1)"Contaminants of emerging concern" (CECs) are compounds used in personal care products or as pharmaceuticals (PCPPs) that end up in the sewage system but which pass through conventional sewage treatment plants (STPs) untreated.  The presence of these compounds in surface waters has been shown or suspected to be the cause of chronic deleterious health effects (eg. endocrine disruption) in animals and humans.  Thus, there is a need for new treatment technology to augment that currently implemented in sewage treatment plants.  This project will evaluate our enzymatic treatment, hitherto targeted at industrial wastewater, for application to CECs in STP effluents.  There are two major challenges:  to demonstrate that the enzymatic approach leads to removal of CECs from water and, to demonstrate that the approach will work on CECs at concentrations typical in sewage systems.  Ancillary to both of these is the need to develop robust methods for organic analytical chemistry by which progress will be monitored.Preliminary work in our lab (conducted in the past year by undergrad research assistants of the type to be recruited through Globalink) that soybean peroxidase in the presence of hydrogen peroxide is capable of catalyzing the removal of five representative CECs (Triclosan, nonyl- and octyl-phenol, phenolic estrogens, sulfamethoxazole and tetracyclines) from water at concentrations around 10 mg/L.  Thus the first challenge becomes demonstrating the approach will work on the compounds in the low ug/L range and what specifc conditions (enzyme and peroxide concentrations, pH, contact time) are optimal.  Those conditions will then be applied to samples from the West Windsor STP.  Sample preparation methodology for working at such low conentratons will focus on solid-phase extraction with analysis of the concentrated extracts carried out by liquid chromatography (HPLC) with UV-detection. This project will focus on Triclosan, used as the biocide in many anti-bacterial soaps.
Enzyme-based Wastewater Treatment for Contaminants of Emerging Concern - Phenolic Estrogens_Clone_Clone (1)"Contaminants of emerging concern" (CECs) are compounds used in personal care products or as pharmaceuticals (PCPPs) that end up in the sewage system but which pass through conventional sewage treatment plants (STPs) untreated.  The presence of these compounds in surface waters has been shown or suspected to be the cause of chronic deleterious health effects (eg. endocrine disruption) in animals and humans.  Thus, there is a need for new treatment technology to augment that currently implemented in sewage treatment plants.  This project will evaluate our enzymatic treatment, hitherto targeted at industrial wastewater, for application to CECs in STP effluents.  There are two major challenges:  to demonstrate that the enzymatic approach leads to removal of CECs from water and, to demonstrate that the approach will work on CECs at concentrations typical in sewage systems.  Ancillary to both of these is the need to develop robust methods for organic analytical chemistry by which progress will be monitored.Preliminary work in our lab (conducted in the past year by undergrad research assistants of the type to be recruited through Globalink) that soybean peroxidase in the presence of hydrogen peroxide is capable of catalyzing the removal of five representative CECs (Triclosan, nonyl- and octyl-phenol, phenolic estrogens, sulfamethoxazole and tetracyclines) from water at concentrations around 10 mg/L.  Thus the first challenge becomes demonstrating the approach will work on the compounds in the low ug/L range and what specifc conditions (enzyme and peroxide concentrations, pH, contact time) are optimal.  Those conditions will then be applied to samples from the West Windsor STP.  Sample preparation methodology for working at such low conentratons will focus on solid-phase extraction with analysis of the concentrated extracts carried out by liquid chromatography (HPLC) with UV-detection. This project will focus on the phenolc estrogens, estradiol, estrone and ethynylestradiol.
Enzyme-based Wastewater Treatment for Contaminants of Emerging Concern - Nonyl- and Octyl-phenols_Clone (1)"Contaminants of emerging concern" (CECs) are compounds used in personal care products or as pharmaceuticals (PCPPs) that end up in the sewage system but which pass through conventional sewage treatment plants (STPs) untreated.  The presence of these compounds in surface waters has been shown or suspected to be the cause of chronic deleterious health effects (eg. endocrine disruption) in animals and humans.  Thus, there is a need for new treatment technology to augment that currently implemented in sewage treatment plants.  This project will evaluate our enzymatic treatment, hitherto targeted at industrial wastewater, for application to CECs in STP effluents.  There are two major challenges:  to demonstrate that the enzymatic approach leads to removal of CECs from water and, to demonstrate that the approach will work on CECs at concentrations typical in sewage systems.  Ancillary to both of these is the need to develop robust methods for organic analytical chemistry by which progress will be monitored.Preliminary work in our lab (conducted in the past year by undergrad research assistants of the type to be recruited through Globalink) that soybean peroxidase in the presence of hydrogen peroxide is capable of catalyzing the removal of five representative CECs (Triclosan, nonyl- and octyl-phenol, phenolic estrogens, sulfamethoxazole and tetracyclines) from water at concentrations around 10 mg/L.  Thus the first challenge becomes demonstrating the approach will work on the compounds in the low ug/L range and what specifc conditions (enzyme and peroxide concentrations, pH, contact time) are optimal.  Those conditions will then be applied to samples from the West Windsor STP.  Sample preparation methodology for working at such low conentratons will focus on solid-phase extraction with analysis of the concentrated extracts carried out by liquid chromatography (HPLC) with UV-detection. This project will focus on nonyl- and octyl-phenols, which arise from heavily used non-ionic surfactants.
Enzyme-based Wastewater Treatment for Contaminants of Emerging Concern - Sulfamethoxazole and Trimethoprim_Clone (1)"Contaminants of emerging concern" (CECs) are compounds used in personal care products or as pharmaceuticals (PCPPs) that end up in the sewage system but which pass through conventional sewage treatment plants (STPs) untreated.  The presence of these compounds in surface waters has been shown or suspected to be the cause of chronic deleterious health effects (eg. endocrine disruption) in animals and humans.  Thus, there is a need for new treatment technology to augment that currently implemented in sewage treatment plants.  This project will evaluate our enzymatic treatment, hitherto targeted at industrial wastewater, for application to CECs in STP effluents.  There are two major challenges:  to demonstrate that the enzymatic approach leads to removal of CECs from water and, to demonstrate that the approach will work on CECs at concentrations typical in sewage systems.  Ancillary to both of these is the need to develop robust methods for organic analytical chemistry by which progress will be monitored.Preliminary work in our lab (conducted in the past year by undergrad research assistants of the type to be recruited through Globalink) that soybean peroxidase in the presence of hydrogen peroxide is capable of catalyzing the removal of five representative CECs (Triclosan, nonyl- and octyl-phenol, phenolic estrogens, sulfamethoxazole and tetracyclines) from water at concentrations around 10 mg/L.  Thus the first challenge becomes demonstrating the approach will work on the compounds in the low ug/L range and what specifc conditions (enzyme and peroxide concentrations, pH, contact time) are optimal.  Those conditions will then be applied to samples from the West Windsor STP.  Sample preparation methodology for working at such low conentratons will focus on solid-phase extraction with analysis of the concentrated extracts carried out by liquid chromatography (HPLC) with UV-detection. This project will focus on sulfamethoxazole and trimethoprim, two related pharmaceuticals.
Enzyme-based Wastewater Treatment for Contaminants of Emerging Concern - Tetracyclines_Clone (1)"Contaminants of emerging concern" (CECs) are compounds used in personal care products or as pharmaceuticals (PCPPs) that end up in the sewage system but which pass through conventional sewage treatment plants (STPs) untreated.  The presence of these compounds in surface waters has been shown or suspected to be the cause of chronic deleterious health effects (eg. endocrine disruption) in animals and humans.  Thus, there is a need for new treatment technology to augment that currently implemented in sewage treatment plants.  This project will evaluate our enzymatic treatment, hitherto targeted at industrial wastewater, for application to CECs in STP effluents.  There are two major challenges:  to demonstrate that the enzymatic approach leads to removal of CECs from water and, to demonstrate that the approach will work on CECs at concentrations typical in sewage systems.  Ancillary to both of these is the need to develop robust methods for organic analytical chemistry by which progress will be monitored.Preliminary work in our lab (conducted in the past year by undergrad research assistants of the type to be recruited through Globalink) that soybean peroxidase in the presence of hydrogen peroxide is capable of catalyzing the removal of five representative CECs (Triclosan, nonyl- and octyl-phenol, phenolic estrogens, sulfamethoxazole and tetracyclines) from water at concentrations around 10 mg/L.  Thus the first challenge becomes demonstrating the approach will work on the compounds in the low ug/L range and what specifc conditions (enzyme and peroxide concentrations, pH, contact time) are optimal.  Those conditions will then be applied to samples from the West Windsor STP.  Sample preparation methodology for working at such low conentratons will focus on solid-phase extraction with analysis of the concentrated extracts carried out by liquid chromatography (HPLC) with UV-detection. This project will focus on tetracyline and two derivatives, commonly used broad-spectrum antibiotics.
Developing a regional and institutional entrepreneurial culture (1)This project considers how to increase student and faculty engagement in entrepreneurship on campus. 
Keyword Search over Big Graphs The aim of this project is to build a keyword search system over structured and semi-structured Big Data. Current systems for exploring such data needs mastery of a query language, like SPARQL, and knowledge of often complicated database schema. The input to our system will be a set of query keywords. We will model structured and semi-structured Big Data as graphs. In the first step, the system finds which nodes in the graph contain the input keywords. In the second phase, the system finds subgraphs that cover query keywords. We aim to use machine learning methods to rank final answers. We will also develop graph exploration algorithms to find final answers efficiently.We will use the IMDb and DBLP datasets in the prototype. The IMDb dataset is a graph database that stores information about actors, actresses, movies, production companies etc. This allows users to browse the relationship between any actors/actresses and movies and let them explore IMDb efficiently. DBLP contains information about scientific papers and their authors. It also contains information about citations among papers. A keyword search system on top of DBLP allows users to explore different connections among authors and their papers.
Benzocycloheptenes by Indium Catalyzed Allylations Benzo- fused seven membered ring systems, or benzocycloheptenes, are widely encountered structures within natural products. We are interested in applying indium Lewis acid catalysis, particularly involving benzyl halides and allylmetal equivalents, in the synthesis of these compounds. In the idealized version of the desired reaction, o-xylyl dibromides will be investigated for reaction with bis(trimethylsilyl)propenes (silylated allylsilanes) under In(III) catalysis. This combined will in one pot generate two carbocations (sequentially) that react with an allylsilane function, the second of this two being intramolecular in nature; this will comprise a 4+3 cycloaddition approach to these compounds.
Metal Catalyzed Propargylations of Triisopropylsilyl Substituted SubstratesThe challenge of catalyzed substitutions at the C-1 site in simple propargylic systems is a surprising one. True carbocationic based reactions require additional stabilizing groups; systems proceeding through propargylmetal intermediates usually give C-2 reactions. The proposed project will investigate the prospect of employing a sterically bulky but removable group at the site remote to the leaving group (C-3), such as a triispropylsilyl group, to bias the site of Pd- or Rh- catalyzed substitution reactions to such a degree that C-1 substitution chemistry will dominate. The project will investigate the range of nucleophiles compatible with the individual reaction at hand, and the degree to which additional substitution at the site bearing the leaving group (C-1). Given success in this initial work, it would be an ultimate goal to pair this reactivity with other, desilylating C-C bond forming reactions (i.e., Sonogashira reactions), to develop effective bicatalytic processes.
Converting waste agriculture residues into biofuels and electricity_Clone_Clone (1)A major factor in determining the efficiency of producing biofuels is the chemical composition of the lignocellulosic component of the feedstock material. Low value feedstocks consist of cellulose and hemicellulose polymers which contain C6/C5 sugar monomers (i.e glucose and xylose). Project 1 Project 1 objectives are as follows: 1. Assess the feasibility of converting a liquor derived from agricultural non-woody wastes into H2 using mixed anaerobic cultures and 2. Use genomic tools to identify the different microbial populations under a variety of pH and temperature stress conditions. Project 2 Project 2 objectives are as follows: 1. Assess the feasibility of converting a steam exploded liquor derived from agricultural non-woody wastes into electricity using a microbial fuel cell (MFC) and 2. Use genomic tools to identify the different microbial populations under a variety of pH and temperature stress conditions. Project 3 The objective of project 3 is as follows: Assess the feasibility of converting an effluent derived from an anaerobic biohydrogen producing reactor into electricity using an MFC.  In order to use C6/C5 sugars as electron donors for H2 or electricity production, an anaerobic mixed culture will be acclimated to a pure sugars feed plus micronutrients. Project 4The objective of this project is as follows:  Develop photoactivated nanocatalysts.  Photoactivated nanocatalysts can be used to convert complex organic structures such as lignin into simple organic chemicals.   These simple organic chemicals are fed to anaerobic microbial cultures to produce methane.Project 5The objective of this project is to synthesize and use nanosandwich catalysts for converting lignin into simple organic molecules which can be used for producing chemicals and fuels.  Part of this project involves using ionic liquids to treat low value biomass such as corn stover sugar cane bagasse and subsequently produce cellulose, hemicellulose and lignin fractions.
Comparing the performance of Cultural Algorithm variants in solving optimization benchmark functions (1)Classical Cultural Algorithms (CA) since their inception have undergone several innovations and as a result a number of suggested variants have been suggested in the literature to solve various types of optimization applications. In this research project we intend to identify the variant designs of Cultural Algorithms in the literature and evaluate them. The objective is to present a comparative study, analyzing the performance of each variant by comparing them to one another and report on their overall effectiveness in solving multi-modal optimization problems.  These vairants to CA  include Multi-Population CA (MPCA), and Heterogeneous-MPCA among others that appeared in recent literature. In order to create the comparative framework, we shall implement the latest CEC optimization benchmark functions. These are mathematical based functions commonly used to simulate and test optimization problems neutral from any particular domain which might bias the optimization benchmark. For each proposed CA variant selected, we shall implement a version of it based on its proposed design and test its performance in solving each of the benchmark functions selected. A better algorithm is one that performs well in identifying the closest answer(s) to the best known solution(s) for the given benchmark, in conversing faster (in terms of number of generations) to the solution, and in minimizing required resources such as memory to execute. There are other approaches to multi-model applications using (memetic) Differential Evolution, Particle Swarm Optimization, and Genetic Algorithms. It would be possible to compare the performance of the CA variants under study to the standard versions of these approaches. Identifying strong algorithms for solving multi-model optimization problems is very important with significant impact on real world applications. Scheduling under dynamic conditions and limiting constraints, for instance, are multi-model type problems than can immediately benefit from these algorithms. 
Experimental Synthetic Jet Ejector Study A free synthetic jet (SJ) is produced through the interaction of vortices formed by alternating momentary ejection and suction of fluid through an orifice such that the net mass flux is zero. Although the flow is unsteady at the exit, the interaction of the vortices results in a steady flow downstream.  A synthetic jet ejector (SJE) is a combination of synthetic jet and mixing tube or shroud that entrains secondary flow from the surroundings through the space between the jet and shroud and discharges a combination of primary jet and entrained fluid from the end of a mixing tube.   A synthetic jet ejector test facility has been built in our laboratory for validating the results of our previous numerical predictions. The proposed project involves the use of a high-speed camera and LED pulsed light source to study the flow patterns within the jet ejector. Quantitative measurements of velocity will also be made using a Laser Doppler Anemometer.The intern will also be exposed to a high speed data acquisition system and LabView software.  
Building an Efficient Search Engine over Enterprise Data The aim of this project is to build a keyword search system over enterprise data. Enterprise data are usually stored in relational databases. Current systems for exploring such data needs mastery of a query language, like SQL, and knowledge of often complicated database schema. The input to our system will be a set of query keywords. In the first step, the system finds which tuples in the RDBMS contain the input keywords. In the second phase, the system connects these tuples through foreign key connections to build a tree spanning the tuples. We aim to use machine learning methods to rank final answers. We will also develop algorithms to connect tuples together efficiently.We will use TPC-E database in the prototype. TPC-E is a benchmarking database that is provided by TPC. The database models information about financial transactions such as fees of brokers, traded companies, customers, and the type of traded securities. A keyword search system on top of such enterprise relational database allows non-technical users to browse the database easily and effectively.
Compressor Blade Design for Optimal Performance in Non-Uniform FlowThe research project to be undertaken will focus on the design of compressor blades for efficient operation in non-uniform flow. Recent work at the University of Windsor has identified the appropriate metric(s) to use for assessing blade performance in non-uniform inflows. These may arise due to boundary layer ingestion in aircraft engines, or installation effects in land-based gas turbines used for power generation. In this project numerical methods (2D and 3D computational fluid dynamics) will be used to assess designs proposed by the intern based on the state of the art literature.Blade sections representative of conditions from hub to tip will be investigated. While the literature contains work on incidence-tolerant blades in turbines [2] and the factors affecting incidence sensitivity in compressors [3-4], there is little work explicitly addressing how to design fan and/or compressor blades for continuous operation in non-uniform flow. The low hub-to-tip radius ratios for fans compared to compressor blades is a challenge, as very different blade Mach numbers are encountered between hub and tip. At the hub, the flow in the fan frame of reference is typically everywhere subsonic, while at the tip the flow will often contain supersonic patches (transonic flow) and may even be supersonic everywhere. Also, as fans are typically located on a spinner, the hub radius changes significantly from the leading to trailing edge of the blades; this radial streamline pattern will be assessed using a through-flow code. The blade-to-blade flow on 2D sections will then be run using the MISES package (by Mark Drela of MIT, [5]). Evaluating performance using the recently-established metrics will enable effective and rapid design iteration.
Development of Natural Dye Sensitive Photocatalytic Materials for Enhancing Clean Hydrogen Production (1)Recently, researchers used chemically modified doped nanoparticles as new photocatalytic materials for visible light activation of the catalyst. Although doping allows catalyst activation in the visible range, it doesn’t solve the enigma of low efficiency of the process that occurs due to recombination of generated e-/h+ pair. Dye sensitization, which has been widely studied in the development of solar cell technology, is a simpler method for activation photocatalyst but has been hardly been studied for photocatalytic water treatment or H2 production. A dye is chemically adsorbed onto the semiconductor surface and the chemisorbed dye molecules play the role of spectral sensitizer which upon excitation with visible light either inject an electron into the conduction band (anodic sensitization) or a hole into the valence band (cathodic sensitization) of the semiconductor depending on the energy levels, band position, ground state redox potential and the presence of surface anchoring groups in the dye molecule. Hence, dye sensitization addresses both the aforesaid challenges as catalyst can be activated with full solar spectrum and either electron or hole is created not both at the same time thus the question of e-/h+ pair recombination doesn’t even arise. The objectives of the present study is not only to explore the use of environmentally friendly natural dye from fruits, flowers and vegetables (even from agricultural waste) but also to study cathodic dye-sensitization, which has not been studied at all by any researchers. The essence of cathodic dye-sensitization is the use of a dye which upon excitation with visible light injects a hole into the valence band of the semiconductor and along with the use of a co-catalyst and mediating redox electrolyte (O2/CO2) to bring the excited dye to ground state.
Development of Visible Light Active Natural Dye-sensitive Photocatalyst for treatment of soluble toxic organics in water (1)Recently, researchers used chemically modified doped nanoparticles as new photocatalytic materials for visible light activation of the catalyst. Although doping allows catalyst activation in the visible range, it doesn’t solve the enigma of low efficiency of the process that occurs due to recombination of generated e-/h+ pair. Dye sensitization, which has been widely studied in the development of solar cell technology, is a simpler method for activation photocatalyst but has been hardly been studied for photocatalytic water treatment or H2 production. A dye is chemically adsorbed onto the semiconductor surface and the chemisorbed dye molecules play the role of spectral sensitizer which upon excitation with visible light either inject an electron into the conduction band (anodic sensitization) or a hole into the valence band (cathodic sensitization) of the semiconductor depending on the energy levels, band position, ground state redox potential and the presence of surface anchoring groups in the dye molecule. Hence, dye sensitization addresses both the aforesaid challenges as catalyst can be activated with full solar spectrum and either electron or hole is created not both at the same time thus the question of e-/h+ pair recombination doesn’t even arise. The objectives of the present study is not only to explore the use of environmentally friendly natural dye from fruits, flowers and vegetables (even from agricultural waste) but also to study cathodic dye-sensitization, which has not been studied at all by any researchers. The essence of cathodic dye-sensitization is the use of a dye which upon excitation with visible light injects a hole into the valence band of the semiconductor and along with the use of a co-catalyst and mediating redox electrolyte (O2/CO2) to bring the excited dye to ground state. 
Application of Multi-objective Optimization for Chiral Drug Separation using Simulated Moving Bed Technology (1)The sale of chiral drugs is close to one third of all drug sales worldwide. Ordinary chemical production methods for chiral drugs produce a racemic mixture containing enantiomers having identical chemical compositions but different structural orientation in space. It is quite common to find that one isomeric form of a chiral drug has a therapeutic effect on the human body while its enantiomer is harmful. When one isomer is 'good' and the other 'bad', there is obvious benefit from separating the two enantiomers to enhance its safety and tolerability. The Simulated Moving Bed (SMB) system is a viable technology for obtaining pure single enantiomers. Lately, there has been increased interest in the pharmaceutical industry for using SMB technology for enantio-separations due to recent developments in chiral stationary phases and nonlinear chromatographic theory, as well as stringent drug administration policy. Enhanced productivity satisfying stringent product qualities and significant cost savings are possible if optimal design of the SMB is made. In this project, we propose to study in detail the separation and purification of chiral drugs, particularly, for racemate mixtures containing more than two enantiomers. Our main emphasis is in new design and development, and application of multi-objective optimization and advanced real-time control to SMB systems. Detailed simulation models would be developed, which will subsequently be verified experimentally. Thereafter, optimal operating conditions will be computed using multiple objectives and constraints. An adaptation of the state-of-the-art optimization technique, genetic algorithm, will be used. Finally, optimal operating performance would be validated experimentally. These studies would help optimize several objectives while simultaneously satisfying numerous real-life constraints encountered in industry. 
Flexible Solar Cells on Transparent  Electrodes of Graphene and other 2D MaterialsSolar cells that have been commercialized to date can be divided in two categories: i) high-cost, high-efficiency photovoltaics, prepared from inorganic crystalline materials and ii) low-cost, low-efficiency photovoltaics, prepared from disordered materials. Lowering the cost of solar cells at constant performances or increasing the market areas for solar cells by developing light wight or portable solar devices is vital to enhance the competitiveness of solar energy in respect of other non-renewable sources of energy and to increase increase their commercial value.Graphene, a novel two-dimensional material made by single layer of carbon atoms, was awarded the 2010 Nobel Prize for Physics and is an excellent candidate to make solar cells cheaper. It can be used as a transparent electrode placed in front of solar devices in alternative of transparent conducting oxides that require rare chemical elements, including Indium. Another advantage of solar cells assembled on transpartent layers of graphene is that they can preserve the flexibility of graphene, while solar cells built using electrodes of transparent conducting oxides (TCOs) suffer from cracks and dislocations forming in the crystalline electrode material which lower their performance.In this project the student will fabricate organic (i.e. "plastic") solar cells based on polymeric semiconducting materials  on transparent and conducting layers of graphene and other two-dimensiional materials (e.g. MoS2) and compare, before and after bending, their performance with similar devices built on TCOs. An essential part of the project is the characterization of flexible solar cell performance before and after bending, to correlate such performance with the amount of defects formed in the transparent electrode and in the solar cell active layer. The long-term objective of the project is to minimize defect formation of graphene solar cells even further and to develop flexible and portable solar devices (e.g for charging cell phones).
Tweeting realities: The study of international partnerships through digital methodsThis project looks at how organizations connect with each other through digital media to form partnerships related to internationalization of universities. Mainly, we're interested to see how different organizations connect with each through Twitter and through their organization websites, as one means of studying international partnerships. In the Summer of 2018, we will have collected a year's worth of data through two different digital tools: an issue crawler and a Twitter tool. We will be looking to understand the networks of organizations that are connecting around internationalization. This work is informed by policy network analysis drawing on sociomaterial approaches to research, particularly Actor Network Theory.The research team is led by the Principal Investigator, a researcher with a background in critical education policy studies and higher education at Western University. The co-investigator is a researcher at the University of Alberta, Faculty of Education, with expertise in global citizenship education and education policy. 
Innovative Mineral Exploration and Mining Internship The proposed research program is comprised of four inter-connected themes: gold system signatures; sources of mineralizing fluids and metals; data integration and analysis; and improving exploration success and sustainability. This will characterize the signatures of several gold deposits using new, cutting edge analytical techniques to improve exploration sustainability and success.
Hydrogel-Actuated Biosensor for Smart Bandages and Wearable Technology (1)Hydrogels are cross-linked 3D polymer networks used in a wide variety of medical applications including wound dressing, smart bandages and glucose monitoring for diabetics. The hydrogels can chemically formulated to swell/de-swell in response to changes in moisture as well as other chemical parameters including pH, salinity, temperature, and glucose concentration. Researchers at the University of Western Ontario are developing a variety of passive wireless hydrogel-actuated biosensors for monitoring a patient’s health during recovery from illness or injury. The analyte-sensitive hydrogel in this work responds to the change in pH of sweat or moist wound surface.  Typically, the pH of healthy skin is slightly acidic (range of 4 to 6) whereas the pH of chronic wounds tends to oscillate between 7to 8. Simple pH sensitive (or salinity, glucose or temperature) biosensors can be created by hydrogel between two conductive electrodes where the expansion/contraction of the sandwiched gel changes the circuit capacitance or inductance. This simple biosensor can be incorporated into a passive wireless radio-frequency (RF) device for remote monitoring.  The RF platform is essentially a planar inductor coil (antenna) and inter-digital capacitor (IDC) printed on a thin bendable substrate. However, to be embedded in a smart bandage or wound dressing it needs to robust and reliable.  Furthermore, one electrode needs to be printed on the bandage substrate whereas the other has to be sufficiently porous to allow skin moisture to affect the hydrogel.  
Variable Conductive Graphene Micro-patterns Printed on Flexible Substrates (1)Flexible electronics is an emerging technology that will significantly impact the future of healthcare and medicine, food safety inspection, environmental monitoring, and public security. Recent advances in printing technology (screen, gravure, inkjet) and electrically conductive inks have enabled electronic devices to be fabricated on mechanically flexible polymers, paper, and bioresorbable silk. Although conductive polymer (PEDOT:PSS) and metal-based (Au, Ag) inks have very high conductivity, these materials are often very expensive and require unique ink formulations for different resistance values. As an alternative, researchers at the University of Western Ontario have developed two types of nontoxic water soluble graphene (G) derived inks. Once deposited on the substrate the electrical conductivity of both types of inkjet-printed films can be “tuned” using laser assisted thermal reduction. The ability to print and then locally “tune” the conductivity, or resistivity, of the graphene film  provides a novel approach to creating more complex electronic components and circuits on mechanically flexible substrates.However, electrical circuits built on stretchable substrates (eg. PDMS, elastic sheets) are difficult to achieve because the conductive film must absorb large levels of strain without fracturing or degrading the electronic properties. Stretchable micro-traces and interconnects have been described in the literature including “serpentine” traces, coiled spring designs, and thin herringbone patterns. The mechanical stretch ability of the microtraces will be dependent, in part, on the thinnest feature that can be produced by the printing technology. To be a viable material for creating mechanically flexible electronics it is critical that the interfacial failure mechanisms (shear sliding under tension, buckling under compression) between the printed graphene microstructures and elastic or plastic substrates be fully understood. The goal of the research project is to investigate the electrical, mechanical and optical properties of various flexible graphene micro-patterns that have been designed to absorb large levels of mechanical strain. 
Development of Advanced Polymer Composite Materials The objective of the project is to develop new environmentally friendly composite materials. Polymers are mixed with fibers to increase their mechanical properties. Polymers used in the project will be biodegradable, bio-based plastics and/or synthetic plastics. The fibers used in the project will be biofibers (wood, cellulose, or nanocelluose). Microstructure (i.e., dispersion of fibers, interfacial bonding between fibers and matrix, and crystallization of polymer matrix) as well as mechanical properties of the composites materials will be characterized. Finally, the relationship between microstructure and mechanical properties of the composites will be established.
Molecular mechanisms underlying freeze tolerance in insects (1)The overall goal of this research project is to identify the mechanisms that allow some insects to survive internal ice formation.  We have several established model systems in the lab that allow us to explore freeze tolerance from different angles, and we are accumulating a wealth of RNA-seq data that allows us to generate hypotheses about the mechanisms underlying freeze tolerance.  We will take three approaches:1) using differential expression studies form RNA-Seq to identify candidate genes, pathways and processes associated with freezing, and to explore those further both with molecular validation studies and with investigations of biochemical or physiological processes.2) Make use of previous work to develop a priori hypotheses that can be tested using the transcriptomic information.and 3) Use the hypotheses generated above to conduct manipulation experiments using molecular (e.g. RNAi) or pharmacological methods to knock down specific pathways.This research is moving quickly in the lab, so the specific hypotheses change from week to week, but we have a strong record of testing and publishing this sort of work, which lends itself to independent projects of the sort that fit well within the Globalink time frame.
Numerical Simulation of Star Formation The student will learn to operate an astrophysical gas dynamics code, either in-house codes or publicly available adaptive mesh refinement codes, including ATHENA, ENZO, or FLASH. The student will help develop an accurate gravitational field solver for the code and use it to run test models of the collapse of gas clouds to form stars for application to either the present-day or early universe.
Sahaj Samadhi meditation in treatment resistant late life depression: a two-centre randomized controlled trial Epidemiological data shows that as many as 8% of seniors living in the community suffer from late-life depression. Of these, up to 60% are resistant to treatment as usual including pharmacotherapy and psychotherapy. Hence this population is labelled as treatment resistant late-life depression (TR-LLD). If our lab is successful in receiving further funding (expected 2017), we will investigate the role of Sahaj Samadhi Meditation (SSM) compared to a Health Education Program (HEP) as an augmentation to ongoing therapy. The successful candidates will have an opportunity to assist on this large multi-centric randomized controlled trial. We will be investigating the effects of SSM in a 3 year study conducted across Western University, London, Ontario and McGill University, Montreal, Quebec. We plan to recruit 160 participants suffering from TR-LLD from primary, secondary and tertiary care clinics who will be blinded to treatment hypothesis. Trained blinded raters will assess changes in mood and cognition. Patients will be randomized equally (1:1) to either SSM or HEP using a central randomization service. Participants randomized to SSM will be offered 4 days of group training on a meditation program involving receiving knowledge of the link between thoughts and emotions, nostril based yogic relaxation followed by receiving an individualized mantra. Participants in the HEP will receive a manual based curriculum of health education matched to group size and intervention time. Participants in both groups will receive weekly top-up sessions for 12 weeks. Primary outcome measure will be change in scores on a standard mood scale after 12 weeks while secondary outcome measures will include changes in mood, anxiety and cognition after 6 months.  Data will be stored in a secure electronic database accessible at both sites. The study will be supported by a post doctoral research fellow at London and two research assistants across both study sites. 



LIGO Gravitational Wave Data Mining Data Mining, an important part of the Knowledge Discovery in Databases (KDD) process, has recently found several diverse applications. Data Mining involves the analysis of (typically) large data sets in order to discover underlying patterns and trends that cannot be discovered with conventional database techniques and tools such as SQL. It includes interesting aspects of machine learning and challenges established notions of algorithm development.Given that the Laser Interferometer Gravitational Wave Observatory (LIGO) has made the third verified detection of gravitational waves (GW), we are interested in the application of data-mining processes to investigate various topics such as the isolation of noise triggers when gathering GW data from detectors. Due to the large size of the data sets from auxiliary channels and the detection channel, as well as the high frequency of glitches, accurate identification of GW events is a challenge. Glitches are non-Gaussian noise artifacts that can be mistakenly identified as transient GW signals. There is a large spectrum of noise triggers, and robust identification and elimination of the glitches will greatly assist in the detection of GW, as glitches increase the required signal to noise ratio required for detection. Machine Learning Algorithms such as Artificial Neural Networks, Support Vector Machines and Random Forests improve the current algorithm efficiency of gathering GW detector data. This project is relevant for international collaborations, such as the upcoming Indo-Canadian collaboration IndIGO on the detection of GW, and the current French-Italian collaboration VIRGO.Correct identification of GW signals will make a major impact in this new era of GW astronomy. It will open a new window for understanding processes that take place around black holes, and the interior of astrophysical sources such as pulsars and galaxies. It will provide insight into neutron star mergers and the equation of state of a neutron star.
Modern Art and Astronomy The research project in question is related to a book project that examines art’s use of astronomy, specifically focusing on the 20th century. The uses in question are rarely, if ever a straightforward incorporation of astronomical imagery or the production of what is known as space art. For example, a chapter will be dedicated to the German Surrealist Max Ernst’s curious use of stellar imagery to recount his life and loves, working with but varying for autobiographical purposes some of the mythological tales associated with a number of constellations. This will be echoed in the paintings of the Canadian artist Paterson Ewen who 50 years after Ernst saw in the cosmos metaphors for the mental health issues he was struggling with. The themes examined will also very greatly from the autobiographical examples just mentioned to looking at German guilt over the holocaust found in many of Anselm Kiefer’s paintings from the 1980s to the present day that curiously combine modern day astronomy with alchemy from the 16th and 17th centuries. The Czech painter Frantisek Kupka will develop an abstract visual language that will be derived from his spiritualist beliefs in an age-old belief in the correspondence between human and planet. Images of the universe will inspire the technical innovations in the sculptures of the Russian Naum Gabo.
Discovering new asteroids and comets Comets and asteroids are both small bodies which orbits the Sun much as the planets do, but their compositions are very different. Comets contain a lot of water ice, while asteroids are dry rocky bodies. The two cannot be easily distinguished in an ordinary telescope image unless a comet receives enough sunlight to cause the vaporization of its ice component; the produces a fuzzy cloud of vapour that then is swept back into the tail that is traditionally associated with comets. As telescopic observations improve, smaller and smaller bodies with weaker and weaker vapour production ('cometary activity') are being observed, sometimes from bodies which had originally been classified as asteroids. It is now clear that the two types of bodies are two ends of a spectrum of small bodies with differing ice contents. Since the water content of our own planet Earth is thought to have arrived through the impacts of icy comets in the past, understanding the properties and ice contents of the small bodies is of great interest.This project will involve using telescoping images to search for asteroids and comets and determine whether they are showing cometary acitivity . Telescopic images will first be searched for asteroids and comets, which will be detected automatically by pre-existing software. The candidate objects will then be checked visually for cometary activity, and any other unusual features will be flagged for further analysis. The student is likely to become the discoverer of new asteroids during this project.
The geography of galaxies The project involves investigating the use of Geographic Information Systems (GIS) to store and analyze data related to nearby galaxies. The components of galaxies can be located at single points in space (like stars), distributed across broad regions (like gas), or measurements in one or two dimensions. Combining these different kinds of data is not simple with current tools in astronomy. This project will test the usefulness of GIS in making comparisons between different galaxy properties.
Galaxy data mines There are two major public "data mines" for extragalactic astrophysics: the NASA Extragalactic Database (NED) and SIMBAD. They both contain information on the individual sub-components of nearby galaxies (for example, individual stars, gas clouds, star clusters) mined from the research literature. The two databases' contents are not identical and they use different classification schemes, yet they have never been directly compared. Astrophysicists therefore don't know whether they need to use one database or the other or both, and what they can expect from each. This project will involve comparing the contents of NED and SIMBAD for nearby galaxies in order to measure their overlap and agreement.
Soft Mechanically Compliant Robotic Grippers An automated robotic system for harvesting horticultural produce requires a mechanically compliant end-effector that can conform to the natural shape of delicate fruits, vegetables, or edible fungi.  The project will focus on the design and analysis of a pneumatically-driven mechanically compliant gripper that is capable of applying uniform forces across the region of contact with the plant. The application for the soft gripper is the automated harvesting of fragile mushrooms in a large scale commercial enterprise. Pneumatic systems with semi-rigid vacuum cup grippers are currently used to hold the produce while it is being twisted and pulled from the growing bed. However, mushrooms are delicate fungi that can be easily bruised and damaged by excessive forces during picking.  Furthermore, optimizing the vacuum cup does not always lead to the “best solution” because of the high variability in product size, orientation, and cluster densities. An alternative approach is to exploit the recent developments in soft robotics where the mechanically compliant gripper contracts around the plant prior to applying uniform pressure for produce removal. The operating principle of the active deformable grasping mechanism is based on the concept of a pneumatic artificial muscle (PAM). Multi-layered PAMs are constructed from several elastomer actuators, composed of channels that expand or contract under changes in pressure, and a strain-limiting layer that controls the direction of localized bending. These gripping systems are created from flexible rubber-like materials (e.g. silicone, PDMS) with different stiffness moduli and manufactured by taking advantage of 3D printing, shape deposition manufacturing, and soft lithography. Western researchers have developed an expertise in mechanical design, soft lithography, and advanced rapid fabrication techniques for creating mold-able elastomer devices for a wide variety of applications. 
Solar Cells and the Lambert W Function The Lambert W and Polylogarithm Functions have created a renaissance in solving problems in many diverse fields. They have found interesting and novel applications in areas such as solar cells, graphene, and double-gate metal-oxide semiconductor field-effect transistors (MOSFET).The proposal aims to improve the efficiency of solar cells. The multi-branched Lambert W function is particularly relevant to the problem of arrays of solar cells experiencing varying light conditions. To compensate for varying light, it is necessary to perform load balancing calculations for obtaining the maximum power from the array. That is particularly a challenge with mobile arrays, and also with temporary shadows such as produced by chimneys and other obstructions. The computations can be time-consuming because the current-voltage (I-V) equations are, in their usual form, implicit and iterative root-finding is used. A Lambert W function explicit solution of these equations is possible in some models, and has been known since 2004. However, the Lambert W method when applied to real-life solar cells employs very large numbers (unitless) which cause arithmetic overflow in customary computer hardware. We have devised a variant solution, which is suitable for use on small computers such as low-cost field micro-controllers, and which also is explicit hence has deterministic and modest time requirements.One important aspect of this study is the I-V characteristic S shaped kink curves. Such non-ideal behaviour can be modeled by inclusion of a second diode in reverse bias together with an extra shunt resistance in the usual equivalent circuit for solar cells. Investigation of the I-V curves in each diode is relevant for the solar cell equivalent circuits. Accurate simulations will give us a more optimum I-V curve, leading to better solar cell efficiency. The new technique can reduce the costs of implementing mobile solar power.
Genomics of plant-spider mite interaction and development of RNAi based tools to control spider mite (1)1) Training in genomics of plant-pest interactionsMITACS training at any level is available at the University of Western Ontario, Canada in the area of genomics of plant-spider mite interactions. Our laboratory offers a dynamic international atmosphere and uses the cutting edge genomics technologies to study how plants defend themselves from spider mite pests and how spider mites overcome plant defenses. We use genomics, bioinformatics, wet lab experiments and imaging to determine elaborate interactions on the whole genome level between spider mite and different plant hosts. Beside English, lab members speak French, Spanish, Chinese, Farsi and Portuguese. We are looking for motivated students with initiative to join our team as a MITACS trainee. For more information see: spidermite.org and http://www.jove.com/video/51738/application-two-spotted-spider-mite-tetranychus-urticae-for-plant2) Training in biotechnology of pest control: development of RNAi based tools to control spider miteSpider mite T. urticae is global pest attacking over 1100 different plants and over 150 different crops. With global warming and life cycle of one week, this species is turning into super-pest due to its extraordinary ability to develop resistance to pesticides. To control mites we are developing RNAi technology with the idea to silence spider mite genes and provide biotechnological tool for pest control. This sustainable approach has a potential to substitute chemical pesticides and reduce environmental contamination and produce pesticide-free food. Our laboratory offers a dynamic international atmosphere where French, Spanish, Chinese, Farsi and Portuguese are spoken in parallel to English. We are looking for highly motivated students with initiative to join our team as a MITACS trainee. For more informations check following sites: spidermite.org and http://www.jove.com/video/51738/application-two-spotted-spider-mite-tetranychus-urticae-for-plant
Health Network Simulation Modeling (1) We will model an entire city's health system delivery network using SUMUL8 software in an effort to map out the entire system and use simulation to generate recommendations for more efficient resource allocation and utilization.
Conjoint Analysis of Patient Willingness to Travel for Health Care (1)We will be using conjoint analysis to survey potential patients of hip replacements in the Province of Onatrio. Respondnets will express their relative weightings of specific procedural attributes in an effort to establish the potential for patient/funder sharing of savings by asking the patient to travel to a less expesnive location for their procedure. The results could be applied to Provincial policy that would offer patients an opportunity to change the location of their non-urgent procedure in order to share in the systematic savings generated through having the procedure performed at a less exepnsive facility than their local one.
Lean Management Preparation Capability in Healthcare (1) We will examine the various organizational and individual dimensions required pre-deployment, and their impact on LM results. We will develop reliable and valid scales for measuring the existance of these dimensions through qualitative interviews, literature reviews and subsequent surveys.
The Ising and Generalized Ising Model of the Brain The connection between phase transitions, temperature and the complex chemical potential for the Ising and random matrix models have been found to have many important applications. We have found that there are other possible solutions for phase transitions in terms of the multi-valued complex Lambert W Function, which can also be defined for matrix argument. This allows us to identify many other possible locations of phase transitions, with a significant reduction in computer time, which was a problem in previous studies. We will be doing Monte Carlo simulations of the Ising model in the large N limit where one can have a phase transition when the coupling constant is changed. The 2-D Ising and the generalized Ising models have an interesting application in the study of the structure and function of the brain at rest. This has been explored by using quantum spin statistics in the partition function of the finite lattice that is used to simulate the brain. These models have been valuable in the study of the global dynamics of the brain at the critical temperature. We have found that at the critical temperature the generalized (different near neighbor spin coupling) Ising model provides a better match with the empirical functional connectivity of the brain than the 2-D Ising model. Our representations result in higher accuracy, and make it possible to substantially speed up the computation of the partition function. Locating the many phase transitions as well as finding the density of zeros distribution of the partition function will be a central part of this study. The study would enable neuroscientists to connect the changes occurring in the functional activity of the brain with the changes in structural connectivity. 
Graphene and the Lambert W Function The Lambert W and Polylogarithm Functions have created a renaissance in solving problems in many diverse fields. They have found interesting and novel applications in areas such as graphene, double-gate metal-oxide semiconductor field-effect transistors (MOSFET) and mathematical biology.Graphene, a two-dimensional carbon allotrope, has played a vital role in the understanding of the electronic properties of Dirac Fermions. The remarkable fact about the Dirac electrons is that it is highly controllable by doping with other elements, application of external electric and magnetic fields, and changes in the sample geometry/topology. The physical properties of graphene edge states have a strong dependence on how the edge terminates, i.e. either parallel to the zigzag or armchair crystallographic direction of the graphene lattice. The massless fermion introduces simplification of the four-component Dirac equation, which can be reduced to the two-component Dirac equation. The analysis of the energy spectra of massless Dirac electrons for both types of termination leads to interesting mathematical for the two-component Dirac equation. We will explore the solutions of the massless Dirac equation, and show that they have analogy to the solutions of the square well in quantum mechanics. In this connection, we will study both the square well as well as the potential square barrier. We will examine the implications for tunnelling for the barrier potential. The energy eigenvalues that result from the solution of the two-dimensional Dirac equation can be expressed in terms of the Schrodinger’s equation for the quantum square well potential. The two components of the wave function can be solved. The energy eigenvalues can be expressed in terms of the Lambert W or the generalized Lambert W Functions. They can be used for design of semiconductor devices, such as the quantum well infrared photodetector (QWIP) that has use for infrared imaging applications, chemical sensors and transistors.
Dynamic intrusion detection in computer networks Current network intrusion detection systems work by monitoring network activity and looking for activity patterns that match known attack steps. Often, this results in detection after the attack has taken place and response is limited to recovery operations instead of thwarting an ongoing attack. This project aims to develop an intrusion detection and response system that is able to dynamically deploy monitoring tools that are specifically designed to gather evidence to confirm or deny these attack scenarios, c) plan defensive measures that can effectively counter the most likely scenarios and d) deploy these defensive measures in a way that is is least disruptive while continually evaluating the situation as above.
Study of the Jiggled Bed Reactor (1) The project will involve experiments to better understand how a new laboratory reactor developed by our Institute, the Jiggled Bed Reactor (JBR) can be applied to accelerate the development of processes to convert biomass to valuable products, such as pyrolysis, hydrogenation and hydrothermal depolymerisation.  The intern will work closely with a PhD candidate.  Results will be compared with results obtained by other students who are using more traditional laboratory units with the same biomass.
Interpreting non-coding genetic variants in breast cancer (1) Interpretation of non-coding sequence variants is a relatively unexplored area of genomics, but nonetheless there are strong indications that these variants contribute to disease and model organism phenotypes. We have implemented the Shannon human splicing software pipeline to quantify the effects of mutations in nucleic acid binding sites (splicing donor or acceptor sites) on a genome-wide scale (Mucaki et al. Hum Mutat. 32:735-42, 2011). The software locates probable mutations and annotates them based on genomic features. The pipeline is integrated with a commercial Java client/server. This project will significantly improve and add novel features to this software that broaden its applications for genomics research: 1) To customize mutation analysis for complete human genomic sequences – provided by the user – as a replacement for standard reference genome sequences. This requires registration of the standard reference against a custom assembled reference in order to map known genome annotations to custom reference features. This capability will be important for cancer genome analysis which involves comparison of variants present in a tumour against the reference genome sequence from normal DNA from the same individual. 2) To build infrastructure to automatically incorporate precomputed annotations and position weight matrices for mutation analysis of non-human genomes. There is a considerable demand for software to analyze non-coding mutations in other species, especially model organisms for human development and disease. We propose to release pipeline versions for these species.3) To enable detection of mutations that affect other splicing and non-coding regulatory sequences. Information position weight matrices (PWM) are computed for each protein-nucleic acid interaction, which are each derived from alignments of functional binding sites. We will introduce PWMs to detect mutations in sites recognized by other regulatory proteins to the current pipeline. Initially, splicing regulatory protein binding sites will be incorporated in the pipeline analysis. Subsequently, a 
Galaxy simulator for extremely large telescopes All galaxies are made up of stars, but we can detect and measure the stars individually only in the nearest galaxies - for more distant galaxies the stars are blurred together. The next generation of extremely large ground-based telescopes will be able to resolve finer details in astronomical objects, allowing individual stars to be seen in more distant galaxies. The goal of this project is to provide a tool that will use existing maps of the combined starlight ("surface brightness") of nearby galaxies to make predictions of what an observation with an extremely large telescope, such as the Thirty Meter Telescope in which Canada is a partner, would look like.
A new look at the old mystery of the Diffuse Interstellar BandsThe diffuse interstellar bands (DIBs) are a set of hundreds of mysterious absorption lines that show up in observations of almost any star whose starlight is attenuated by intervening interstellar material -- in any direction in the Milky Way as well as in other galaxies. They are probably caused by an abundant family of large, carbonaceous and stable molecules, but we do not yet know which ones. For this project, you will become a team member of an international consortium (called EDIBLES) to work with the largest and most comprehensive set of DIB observations ever obtained (with the Very Large Telescope). You will use new and modern data processing and machine learning techniques to analyze a subset of these observations to learn more about the properties of the absorbing molecules. This will bring us closer to a solution to the DIB problem. 
Embedded Electronics Design and Development for a Multi-Axes, Human-Safe Robot SystemThere is a large technological gap between the requirements of industry-oriented robots and those qualified for direct interactions with humans. Technologically, the design and control of a robot that meets the requirements of industrial applications as well as human interactions call for new approaches. However, satisfying these requirements using existing technologies presents a major bottleneck leading to solutions that are either expensive and complicated or far too restrictive. The bulk of research in this area for the past decade or so has led to new design strategies, actuation systems, and control techniques. KUKA-LWR (Light Weight Robot), ABB dual arm robot, Universal Robots, Rethink Robotics are among new robots developed under this new paradigm. The aim of our research is to build upon the success of our previous work to further study the use of a novel actuation concept known as DASA (Distributed Active Semi-Active) actuations as an alternative actuation mechanism in a new breed of human-compatible industrial robots. In DASA Magneto-Rheological (MR) fluids, a class of smart materials, are used to instantaneously and reversibly alter the rheological properties of the fluids in response to a magnetic field. The MR fluid is used within a clutch-like mechanism with embedded Hall sensors (in short MR clutch) to control the coupling between input and output of the MR clutch. By placing an MR clutch between the actuation source and the load, the delivery of the torque can be precisely controlled through altering the rheological properties of the fluid using an internal magnetic field. The DASA auction concept can be best described as a framework for precise distribution of mechanical power among multiple loads. Robot developed using this actuation concept offers extremely favorable characteristics including light weight, low inertia, full back-drivability, near unity payload-to-mass ratio, an extremely high performance tracking. (See https://www.youtube.com/watch?v=yBIslVMb3OU and https://www.youtube.com/watch?v=2-eAZlVFlkM)
Design and Development of a Multi-Finger Robot Hand for use in Human-Robot InteractionsThere is a large technological gap between the requirements of industry-oriented robots and those qualified for direct interactions with humans. The design and control of robots that meet the requirements of industrial applications and human interactions call for new approaches. However, satisfying these requirements using existing technologies presents a major bottleneck leading to solutions that are either too expensive and complicated or too restrictive. The bulk of research in this area for the past decade or so has led to new design strategies, actuation systems, and control techniques. KUKA-LWR (Light Weight Robot), ABB dual arm robot, Universal Robots, Rethink Robotics are among new robots developed under this paradigm. We have developed a novel actuation concept known as DASA (Distributed Active Semi-Active) actuations as an alternative actuation mechanism in a new breed of human-compatible industrial robots. In DASA Magneto-Rheological (MR) fluids, a class of smart materials, are used to instantaneously and reversibly alter the rheological properties of the fluids in response to a magnetic field. The MR fluid is used within a clutch-like mechanism with embedded Hall sensors (in short MR clutch) to control the coupling between input and output of the MR clutch. By placing an MR clutch between the actuation source and the load, the delivery of the torque can be precisely controlled through altering the rheological properties of the fluid using an internal magnetic field. (See https://www.youtube.com/watch?v=yBIslVMb3OU and https://www.youtube.com/watch?v=2-eAZlVFlkM).The aim of the current research is to build upon the success of our previous work in intrinsically safe robotic systems and provide new and practical solutions for dexterous manipulation by developing effective robotic hands (grippers). These new solutions will address existing gaps in key technology areas of planning, control, and actuation and enable robots to be used in multiple new applications across industries (e.g., advanced manufacturing, agriculture, and 
Embedded Electronics Design and Development for a Multi-Axis, Human-Safe Robot System (1)There is a large technological gap between the requirements of industry-oriented robots and those qualified for direct interactions with humans. Technologically, the design and control of a robot that meets the requirements of industrial applications as well as human interactions call for new approaches. However, satisfying these requirements using existing technologies presents a major bottleneck leading to solutions that are either expensive and complicated or far too restrictive. The bulk of research in this area for the past decade or so has led to new design strategies, actuation systems, and control techniques. KUKA-LWR (Light Weight Robot), ABB dual arm robot, Universal Robots, Rethink Robotics are among new robots developed under this new paradigm. The aim of our research is to build upon the success of our previous work to further study the use of a novel actuation concept known as DASA (Distributed Active Semi-Active) actuations as an alternative actuation mechanism in a new breed of human-compatible industrial robots. In DASA Magneto-Rheological (MR) fluids, a class of smart materials, are used to instantaneously and reversibly alter the rheological properties of the fluids in response to a magnetic field. The MR fluid is used within a clutch-like mechanism with embedded Hall sensors (in short MR clutch) to control the coupling between input and output of the MR clutch. By placing an MR clutch between the actuation source and the load, the delivery of the torque can be precisely controlled through altering the rheological properties of the fluid using an internal magnetic field. The DASA auction concept can be best described as a framework for precise distribution of mechanical power among multiple loads. Robot developed using this actuation concept offers extremely favorable characteristics including light weight, low inertia, full back-drivability, near unity payload-to-mass ratio, an extremely high performance tracking. (See https://www.youtube.com/watch?v=yBIslVMb3OU and https://www.youtube.com/watch?v=2-eAZlVFlkM)
Neuropeptide Y and Breast Cancer (1) We know that stress is related to breast cancer progression and recurrence. Further, we know that NPY (which can make cancer cells grow and multiply) is released from nerves throughout the body during stress. We think that NPY released during stress causes cancer to grow and spread. In our experiments, first we will test 3 breast cancer cell types (of varying aggressiveness) for expression of NPY receptors . Next we will measure their growth and movement in response to NPY treatment. In a second set of experiments, we will stress mice with breast cancer cells and see what role stress plays in tumor growth progression. We will then feed the stressed mice a drug that blocks NPY effects to see if we can blunt tumor growth and spread. Lastly, we will test samples of tumors from humans to see if they contain NPY/ NPY receptors. We will then see if there's a relationship between levels of NPY (and receptors) measured in tumors and the severity of the patients disease.
Discourses of internationalization: Using digital methods to study partnershipsIn this project, we will be examining the discourses that drive internationalization partnerships in higher education. We will be examining digital data (such as tweets and social media posts) as well as government documents (such as Memorandums of Understanding and partnership agreements) related to trade missions to foreign states involving higher education partners. Each year, the federal government, in collaboration with higher education organizations, venture on international missions to build relations between Canada and other countries. Given the increasing role of universities in contributing to national economic plans, higher education has become an important actor for the federal government to engage on these mission trips. This research is interested in the discourses that drive internationalization through these missions.  
Impact of stress and depression on vascular control Prior to experimentation, rats will undergo an established stress paradigm to promote anxiety and depression. Using intravital video microscopy (IVVM), we will study brain and skeletal muscle microvascular control. To study vascular control from a pharmacological perspective, drugs that mimick and block neurotransmitters associated with stress/depression will be topically applied to the muscle and brain preparations, while vascular responses are recorded. To study vascular control from a functional perspective, we will use field stimulation to contract skeletal muscle (mimicking exercise), while vascular responses are recorded. Molecular and cellular analysis of microvascular tissue taken from skeletal muscle and brain will be evaluated for receptors and ligands associated with stress and vascular control. 
New 3D Printing Techniques for Smart Sensors and Actuators The Digital Light Processing (DLP) 3D printing technique is capable of producing microscale structures which is beneficial for the incorporation of devices made with this technique into lab-on-a-chip and MEMS devices. However, photosensitive conductive polymer formulations traditionally have poor mechanical properties which prevents them from being directly used with the DLP 3D printing technique. The goal of this project is to investigate conductive polymer formulations to be used with the light based DLP 3D printing technique that yield an optimal balance between processability and smart material properties.This goal will be achieved through the following research objectives: 1. Investigation of polymer additives: Photopolymer additives including photoinitiators, UV blockers, reactive dilatants and oligomers are common components within commercial photosensitive resins. This research objective will entail investigating compatible photopolymer components and testing them within the polymer formulation.2. Characterization of the polymer formulations: Each component of the polymer formulation will affect the properties of the overall material. The relationship between the concentration of each component to the polymers properties and required process parameters must be studied to find the optimal formulation.3. Fabrication of novel 3D conductive polymer devices: The student will use the optimal polymer formulation they have designed to fabricate new 3D conductive polymer devices that harness the full potential of this smart material.Validation and documentation of results: The purpose of this objective is to communicate the results of these activities. It will be critical to convey the main lessons learned throughout the project and suggestions for further improvements. 
Smart Contact Lens for Early Detection of Glaucoma The goal of this project is to design, fabricate and characterize a prototype smart contact lens, that incorporates the unique properties of smart conductive polymers to monitor intraocular pressure (IOP) for the early detection of glaucoma. This goal will be achieved through the following research objectives: 1. Systematically assessing candidate formulations of conductive polymers and their fabrication techniques for compatibility with standard contact lens materials.2. Design and fabricate the first smart polymer contact lens prototype with an integrated IOP sensor through application of our group’s specially developed additive manufacturing processes for extrusion and photopolymerization of conjugated polymer formulations (i.e. 3D print a conjugated polymer sensor onto a contact lens).3. Evaluating the electrical, optical, and interfacial stability of the smart lenses upon controlled exposure to saline solutions and UV light. Characterizing the contact lens sensor sensitivity to simulated IOP variation by a custom test stand with the goal of achieving a sensitivity of 1 mm Hg. 4. Validation and documentation of results: The purpose of this objective is to communicate the results of these activities, and in particular to elucidate the relationship between the applied pressure and the corresponding sensor output. It will be critical to convey the main lessons learned throughout the project and suggestions to improve the prototype in the future. Successful realization of these objectives lays the foundation for future development of contact lens based health-monitoring techniques to ultimately improve the screening, treatment and prevention of blindness due to glaucoma.
Smart Cell Scaffolds for Tissue Engineering This transdisciplinary project aims to establish a new approach for investigating how cells found in the connective tissues of joint structures respond to applied forces. The current phase of the project focusses on adapting the existing 3D printing capabilities of the Organic Mechatronics and Smart Materials Laboratory for the fabrication of cell scaffolds based on biologically derived materials. These platforms enable researchers to simulate physiological environments for cells. The next phase of the project will further enhance the scaffolds' function by incorporating smart polymers which can impart mechanical stresses on the cells. These devices ultimately provide researchers with a new and powerful tool to improve our understanding of how cells respond to combined chemical and mechanical stimulation, which has interesting implications for regenerative medicine.Background and Rationale:Mechanical loading as a well-known regulator of activity in certain cell types (such as stem cells). While some devices exist to impart planar mechanical loads on cells in vitro, researchers are currently challenged to replicate the three-dimensional loading inherent to musculoskeletal structures. This project aims to overcome these barriers by first developing a new kind of 3D cell scaffold consisting of biologically derived materials to establish a microenvironment that promotes extended stem-cell viability, and secondly establishes a new technique for the fabrication of electromechanically active cell scaffolds based on smart polymers. These active cell scaffolds can be actuated in a controlled manner, and therefore provide researchers with a new and novel platform to investigate 3D mechanotransduction effects.This goal will be achieved through the following research objectives:1. Extend and enhance our ability to fabricate 3D printed cell scaffolds based on biologically derived tissues, and assess how well cells can survive in these environments.2. Exploit the actuation behaviour of smart polymers to establish the first 3D printed electromechanically active cell scaffolds.
Carbon Nanotubes for New Smart Materials The goal of this project is to explore synthesis techniques of carbon nanotubes and graphene for incorporation within conjugated polymer films such as polypyrrole. The addition of these advanced carbon allotropes is anticipated to improve both the electrical and mechanical properties of the polymer, and therefore the applicability of these new materials will be enhanced in applications ranging from new battery technologies in the energy sector to sensors and actuators in mechatronic systems.This goal will be achieved through the following research objectives: 1. Improve and extend our group’s established methods for preparing carbon nanotubes and graphene through a combination of cutting-edge laboratory experiments and an ongoing review of newly published research articles.2. Fabricate new composites using the prepared materials and measure enhancements in their electrical and mechanical properties to better understand the relationship between the composite composition and its resulting properties.
Energy Harvesting for Wearable Devices The goal of this project is to develop a transformative technology for the clinical assessment of neck injury recovery by incorporating innovative smart material sensors within a non-intrusive wearable device for extended monitoring of neck mobility. Our transdisciplinary team aims to leverage our established expertise in neck pain, fabrication of polymer devices, and wearable mechatronic systems to integrate soft sensors within a wearable tape, thereby enabling the monitoring of neck mobility at relatively low cost, whilst minimizing patient discomfort and impairment of neck motion.This goal will be achieved through the following research objectives: 1. Establish the capability to fabricate self-powered, wearable, and non-intrusive joint mobility sensors.2. Realize and validate the first prototype of an innovative wearable joint motion sensor array for the comprehensive monitoring of neck mobility.
Smart Polymer Devices for Microfluidics The goal of this project is to design, fabricate and characterize conductive polymer devices for microfluidics applications. Conductive polymers have been used both for sensing and actuation technologies and have promising applications in the field of microfluidics such as valves and micromixing as actuators and flow measurement and chemical detection as sensors.This goal will be achieved through the following research objectives: 1. Design of a smart polymer microfluidic device: Intrinsically conductive polymers are the smart materials that will be employed for this project. These materials exhibit changes in their electrical properties in response to applied forces or can produce mechanical motion when subjected to an electric potential. In this research objective, the student will design a microfluidic device that takes advantage of the unique properties of conductive polymers. 2. Fabrication of a microfluidic prototype: In this objective, the student will collaborate with experts in the field of microfluidics to fabricate the custom-designed microfluidic device. Electropolymerization, microfluidic casting and 3D printing techniques will be utilized for the device fabrication.  3. Characterization of the microfluidic device: This research objective serves to assess the performance of the designed device with the use of specialized flow measurement instruments.  Iterations may be required to obtain the optimal device design. 4. Validation and documentation of results: The purpose of this objective is to communicate the results of these activities. It will be critical to convey the main lessons learned throughout the project and suggestions to improve the prototype in the future.
Hierachical Materials for Advanced Energy Applications Conventional additive manufacturing (AM) techniques are currently employed for realizing component geometries on the microscale, however, the production of accurate structures on the nanoscale remains elusive. These limitations are critical when developing devices composed of electroactive polymers: many electroactive polymers exploit ion diffusion as the primary transduction mechanism, therefore reducing feature sizes to the nanoscale is anticipated to greatly improve device response times and performance due to reduced diffusion distances. The goal of this project is to bridge the gap between current micro- and nano-scale fabrication technologies by developing AM techniques specifically designed for hierarchical electroactive polymers formulated for the subsequent deposition of controllable nanoscale features. This goal will be achieved through the following research objectives: 1. Assessment of candidate materials for their potential to be adapted for AM methods and compatibility for post fabrication processing to yield hierarchical nanostructures. Concurrent investigation of post-processing techniques, such as chemical vapor deposition and atomic layer deposition, to elucidate the formation mechanisms of these structures. These techniques will be assessed for their ability to produce uniform nanoscale morphology and the controllability of the resulting nanostructures. 2. Prototype devices will be fabricated using our group’s specially developed additive manufacturing processes for extrusion and photopolymerization of conductive polymer formulations and subsequent post-processing for applications which will benefit from the unique functionality of these complex three dimensional hierarchical nanostructures. 3. Development of specialized evaluation techniques to characterize the performance of these new fabrication methodologies.4. Validation and documentation of results: The purpose of this objective is to communicate the results of these activities, and in particular to assess the performance of these devices to evaluate the impact of the hierarchical structures. It will be critical to convey the main lessons learned throughout the project and suggestions to improve future device fabrication.
Bio-oil hydrodeoxygenation optimization using a batch externally agitated reactorThis project will investigate pyrolysis bio-oil upgrading via hydrodeoxygenation, where some of the bio-oils are produced at ICFAR (Institute for Chemicals and Fuels from Alternative Resources). Catalytic hydrodeoxygenation pathways, occurring at elevated temperatures (300 to 500°C), high hydrogen pressures (50 to 200 atm), have been mainly studied in fixed bed or mechanically stirred slurry (i.e., particle sizes in the range of < 100 μm) reactors. Commonly reported issues when upgrading pyrolysis bio-oils in these configurations are catalyst poisoning, coke formation, and reactor plugging. On the other hand, ebullated bed hydroprocessors are currently used for upgrading heavy oil feedstocks, where they adequately perform under similar constrains due to their intimate contact between the gas, liquid and solid phases as well as their semi-continuous catalyst addition and removal. Furthermore, the ability to alter the catalyst composition and maintain activity without a reactor shut-down provides much needed flexibility for biorefineries.Bio-oil hydrodeoxygenation will be investigated using an externally agitated batch 100 mL reactor capable of operating at elevated temperatures (up to 500°C) and elevated pressures (up to 5000 psi). The externally agitated hydrogenation reactor has the following advantages: (i) capable of investigating a wider range of catalyst sizes/shapes (i.e., no particle attrition issues commonly observed with internal impellers), (ii) improved internal temperature uniformity characteristics, and (iii) results provide an “upper boundary” for the bio-oil conversion with respect to the gas, liquid, and solid phases mixing (i.e., significantly improved interphase mass transfer for all phases). Recent studies have been carried out using model compounds (e.g., anisole) to establish appropriate catalytic formulations, where future work will continue to improve the catalyst performance while also investigate their use with pyrolysis oils.  
Thermal management of PV solar panel Photovoltaic (PV) solar panels convert sunlight into electricity. The PV cell conversion efficiency is inversely related to the cell temperature i.e. an increase in the cell temperature causes a decrease in the cell efficiency. Previous studies have shown that as the cell temperature increases from about 20 oC to 60 oC, the cell efficiency drops by up to 30%. The degradation of the PV cell efficiency due to temperature rise is unavoidable when the atmospheric temperatures are high e.g. in summer months or in Sunbelt regions. However, the efficiency degradation can be mitigated by introducing effective techniques for the heat removal from the PV panel. Phase change materials (PCMs) have been gaining significant attention as an effective heat storage media. PCMs store energy primarily in the form of latent heat during the phase change i.e. they absorb energy as they melt, and they release energy in the form of heat at a constant temperature as they solidify. Our research group is actively involved in conducting research on PCM-based thermal energy storage systems. The current project is focused on the integration of PCM-based thermal energy storage to remove heat from the PV panel and eventually dissipate it to the outdoor air. The experimental will be conducted on a small scaled-model in the lab. The specific objectives are (i) to characterize the behavior of the PCM when it melts by absorbing heat from the PV panel and (ii) to study the heat transfer from the PCM storage to the surrounding air.
Modelling brain structure-function relationship using the Ising model (1)The project will be consisting in modelling the relationship between functional connectivity and structural connectivity. Using the same MRI scanner infact it is not only possible to measure the activity of the brain, the blood oxigen level dependent signal but also to extract the number of fibers which are connecting the different regions of the brain.  The project wants then to predict the correlation between the activity in each pair of regions starting from the number of fibers connecting these two regions. In order to do so we will use the Ising model, a model which has been introduced in Physics to expalain phase transitions in the ferromagnets, in a generalized form. The spins will represent the activity in each differnt region of the brain, spin up active, spin down non active, and the coupling between each pair of spins will be given by the number of fibers connecting the corresponding regions represented by the two spins. The system will be then considered in contact with a thermal bath at temperature T which can transfer thermal energy to the spins and make them flip. Because spins wants to be parallel to minimize energy, especially the spins which are highly coupled will tend to flip at the same time. By simulating this system we will be then able to test if the oscillations of the spins have the same spatial patterns as obsereved empirically in the brain.  
LIGO Gravitational Wave Data Mining Data Mining, an important part of the Knowledge Discovery in Databases (KDD) process, has recently found several diverse applications. Data Mining involves the analysis of (typically) large data sets in order to discover underlying patterns and trends that cannot be discovered with conventional database techniques and tools such as SQL. It includes interesting aspects of machine learning and challenges established notions of algorithm development.Given that the Laser Interferometer Gravitational Wave Observatory (LIGO) has made the third verified detection of gravitational waves (GW), we are interested in the application of data-mining processes to investigate various topics such as the isolation of noise triggers when gathering GW data from detectors. Due to the large size of the data sets from auxiliary channels and the detection channel, as well as the high frequency of glitches, accurate identification of GW events is a challenge. Glitches are non-Gaussian noise artifacts that can be mistakenly identified as transient GW signals. There is a large spectrum of noise triggers, and robust identification and elimination of the glitches will greatly assist in the detection of GW, as glitches increase the required signal to noise ratio required for detection. Machine Learning Algorithms such as Artificial Neural Networks, Support Vector Machines and Random Forests improve the current algorithm efficiency of gathering GW detector data. This project is relevant for international collaborations, such as the upcoming Indo-Canadian collaboration IndIGO on the detection of GW, and the current French-Italian collaboration VIRGO.Correct identification of GW signals will make a major impact in this new era of GW astronomy. It will open a new window for understanding processes that take place around black holes, and the interior of astrophysical sources such as pulsars and galaxies. It will provide insight into neutron star mergers and the equation of state of a neutron star.
A mathematical model of India's judicial system (1) In this project, we seek to use the tools of queueing theory to develop a mathematical model of India’s judicial system and to use this model to study the existence of delays and backlogs in the Indian court system. Our model will be used to study the effect of repeated adjournements, the use of special tribunals, the limited number of judges relative to the number of cases, and other features of the Indian court system. We plan to use our model and publicly available sources of data to analyze and compare various measures that have been proposed for the reduction of delays, the speedy completion of trials, and reduction in time spent in prison by persons awaiting trial. We will consider the relative impact of measures such as an increase in the number of judges, the use of special courts and tribunals, the use of alternative dispute resolution mechanisms, improvement in record-keeping and physical infrastructure, and improved training of investigators leading to a reduction in the need for adjournements. Subsequently, based on our analysis, we plan to recommend measures to minimize delays and streamline the functioning of the judicial system. We plan to quantify the benefits that will accrue from the implementation of these measures. We will seek to determine the sequence in which these measures should be implemented to ensure the most rapid reduction in delays. 
Cultural and ethnic biases in military operations research (1) All operations research models are based on assumptions about the system being modelled. Thus, for example, in a model used by a marketing department within a firm, it may be assumed that the demand for one product is not affected by the demand for another product produced by the firm. The optimal decisions prescribed by such models depend on these underlying assumptions. Military operations research models are also based on assumptions. These assumptions may occasionally be scrutinized and criticized by other researchers on mathematical grounds, but they are almost never scrutinized for possible cultural and ethnic biases. For instance, models of counter-insurgency warfare may count civilian casualties on only one 'side' of a conflict and not the other, reflecting a possible ethnic bias on the part of the modeller. This project will require a close reading and examination of the military operations research literature, particularly literature relating to counter-insurgency warfare. It will require an understanding of operations research tools and an interest in the social sciences and humanities, particularly fields such as history and sociology, and a certain degree of sensitivity to issues relating to culture and ethnicity.
Upper bounds for scheduling heuristics (1) Problems relating to scheduling theory have been addressed by researchers in computer science, operations research and discrete mathematics. Simple approximation algorithms (heuristics) have been proposed for several NP-hard scheduling problems. For instance, the LPT algorithm may be used to obtain a good solution to the problem of minimizing the makespan for a set of n jobs assigned to a set of m identical parallel machines. It is relatively easy to show that the ratio of the LPT makespan to the optimal makespan cannot exceed 4/3 - 1/(3m), and that it is possible to construct problem instances that attain this bound. For approximation algorithms for other NP-hard problems, bounds are sometimes harder to prove. For instance, for a set of m jobs assigned to n parallel identical machines, there exist a very large number of flowtime-optimal schedules i.e. schedules that minimize the total completion time of this set of jobs. Finding the schedule with the lowest makespan in the class of all flowtime-optimal schedules is an NP-hard problem. The LD algorithm provides a good solution to this problem. In 1976, Coffman and Sethi ([1]) conjectured that the ratio of the LD makespan to the optimal makespan could not exceed (5m-2)/(4m-1). In 2015, Ravi and Tuncel ([2]) proved this conjecture by building on work by Ravi, Tuncel and Huang ([3]).This project focuses on: (i) Defining new easy heuristics for NP-hard scheduling problems, (ii) Proving bounds for these new heuristics and for existing heuristics.References[1] E. G. Coffman, R. Sethi, Algorithms minimizing mean flowtime: schedule-length properties, Acta Informatica 6,1-14,1976.[2] P. S. Ravi, L. Tuncel, Approximation Ratio of LD Algorithm for Multi-Processor Scheduling and the Coffman-Sethi Conjecture, arXiv:1505.01005v2 [cs.DS][3] P. S. Ravi, L. Tuncel, M. Huang, Worst-Case Performance Analysis of Some Approximation Algorithms for Minimizing Makespan and Flow-Time,arXiv:1312.3345 [cs.DS]
Examining the role of diasporas in facility location decisions (1)Over the decades, management scientists have used mathematical tools to build models that are intended to assist firms in the selection of appropriate locations for a new facility. While the specific techniques and mathematical details vary widely from one model to the next, these models have one feature in common. All these models rest on the assumption that facility location decisions, in general and specifically in a global context, are based on an evaluation of the tangible monetary costs and benefits associated with each possible location. Given this assmption, the main obstacles in the determination of the best locations are regarded as being related to the mathematical complexity of the problem. The focus of the academic literature is thus on developing mathematical techniques that make it possible to obtain a near-optimal solution to the facility location problem. An examination of actual global facility location and investment decisions suggests that the management science approach to the facility location issue is incomplete. Clearly, the facility location problem is not always viewed in actual firms as primarily a complex optimization problem. Many firms have managers and founders who are members of an influential diaspora and who prefer locating facilities in their countries of origin. Thus a manager’s motivation in setting up a facility in a particular country may be driven by her perceived need to return to her roots and to contribute to her country to origin. This need might override the need to maximize future profits or the market capitalization of the firm.This project will seek to examine the existing literature and to use focus groups, interviews and surveys to determine whether there exists sufficient evidence to support the hypothesis that location decisions are often driven by the fact that managers and enrepreneurs are members of diasporic communities. 
Immunohistochemical study in fish physiology (1) The student will conduct an independent research project in my lab using microscopy based techniques to study aspects of fish physiology. There will be some flexibilty in defining the actual project applying the scientific method. The project will include animal care, tissue sampling and processing for histology, sectioning, and microscopy and image analysis. Notably, the project will include learning to use immunohistochemistry. This is a powerful technique used across biological and clinical disciplines and thus is highly applicable both within and outside of basic reseach. The lab is well equipped for all of these proceedures and full training will be provided. 
Synthesis and Characterization of New Organic Materials 2018 The research project aims to prepare new polycyclic aromatic hydrocarbons that are designed to self-assemble to form columnar liquid crystalline phases that feature extended pi-stacked arrays.  By virtue of the pi orbital overlap in the extended columns, these materials can behave as organic semiconductors for use in organic electronics.  Despite the potential of these materials, the relationship between  molecular structure and liquid crystalline properties remains poorly understood.  This study aims to address this knolwedge gap by preparing a series of structurally related polycyclic aromatic hydrocarbons and compare their liquid crystalline properties.Specifically, the project involves the synthesis of a series of dibenzanthracenes using modern methods in organic synthesis and to characterize these materials using techniques such as polarized optical microscopy and differential scanning calorimetry.
Non resident Indians and health investment in India: understanding global brain exchange and health care  transformation. (1)How significant is international experience and training for health care workers and managers in India? This research project consists of literature reviews, media analysis and case study analysis of Indian corporate health care interests to determine how significant international expertise and training is to the current development of corporate health care in India. This includes management and clinical professional training, be it doctors, nurses and other health professionals. The current period of health care globalization demands we adopt a conceptual framework that recognizes global integration and interaction between health human resources for health (HRH) systems across different jurisdictions.  Literature on HRH global migration has been conceptualised through various approaches, including push-pull, brain drain, global care chain, post-colonial, and more recently through what can be characterized as a global political economy (GPE). Using a GPE lens this research project will examine how national health  systems in India are increasingly responsive to and shaped by internationalized HRH labour markets where professionals are exposed to international training. The role of public and private regulation in the area of health professional training will be examined in light of global migration circuits. The research will provide a literature review and media analysis that can contribute to a research proposal examining how widerspread global skill development in HRH is and what role it might play in tendencies toward a more marketized health care sector in India. Research will examine the medical and nursing training sector, as well as the growing medical tourism sector in India. 
Community-based Platforms for Innovation in Small-Medium Sized Cities within CanadaThis project “Community-based Platforms for Innovation” is designed to study the contextual environment (ecosystem) that supports entrepreneurship and innovation. It is aimed at: (1) Assessing the places (e.g. co-working spaces, incubators, accelerators, and innovation centres) and resources that support learning, collaboration, innovation and development of a business concept; and (2) Understanding the socio-economic and cultural aspects that impact economic and social development in small to medium sized cities in Canada. This project builds on a 2017 Globalink Research Intern project “Community Spaces and Maker Places as Micro Ecosystems” that focused on identifying and assessing makerspaces in small to medium sized cities in Canada. The goal of the 2018 project is to identify and examine the contextual imperatives that contribute to the launch and success of for-profit enterprises and social enterprises. First priority is to identify communities with resource centres designed to support entrepreneurship and innovation. Second priority is to understand how these resource centres are established, funded and operate; what services they provide and how they recruit; who they serve; and how they measure results. Third priority is to develop a conceptual framework to describe these community-based platforms (ecosystems). The study will include the 20 communities that are part of Startup Canada because of their commitment to building a growing community of entrepreneurs. Startup Canada provides an additional level of support and resources for start-ups in these communities. The study will also examine provincial and national programs and community partners that provide support and financial backing to encourage the growth of small businesses and entrepreneurship, especially for indigenous communities, women, and young people (18-29 year olds). A final project report will be written and presented by the Intern at the Schlegel Centre for Entrepreneurship and Social Innovation at Wilfrid Laurier University.
Social Innovation Hubs: Impact on Social Problems and Issues in CanadaThis research project “Social Innovation Hubs: Impact on Social Problems and Issues in Canada” will be an exploratory or baseline study. The focus of the project will be to: (1) Identify and analyze the places (social innovation hubs) that provide co-working space for social entrepreneurs/innovators - where the hubs are, their stated purpose/goals, and what they have accomplished to date. These include “Impact Hubs” that are members of the Impact Hub international network (e.g., Ottawa, Toronto, Montreal, Vancouver) and centers for social innovation that were founded in Canada (e.g. CSI in Toronto, hubcap in British Columbia); (2) Understand the role that social innovation hubs play in providing solutions to socio-economic problems and issues for the citizens and communities in Canada; (3) Undertake a comprehensive analysis of the social enterprises created by the collaboration of social entrepreneurs in the impact hubs; and (4) Prepare one or two case studies on specific social innovation hubs, the social enterprises that were established, and the communities and people that benefited. This research will provide answers to the questions - who, what, where, and how socio-economic issues and problems are being addressed. The findings in this study should also provide guidance on how social innovation hubs can be replicated in the future. 
Research Internship for Migration, Development and Gender  (1) We are looking for 1 professional and driven students to join the research team at the International Migration Research Centre (imrc.ca), located in the modern Balsillie School of International Affairs, an institute for advanced research, education, and outreach on global governance. During the internship, the interns will work with the IMRC on an exciting project focused on gender, migration and development. Given the strengthening of this paradigm, international comparative case study research is needed to provide a more thorough analysis of the gendered processes, practices and outcomes of remittance sending in relation to development.The IMRC will be carrying out primary research (interviews and surveys), and statistical and policy analysis pertaining to important questions around gender, development, remittances and migration.  Guided by our collaboration with UN Women and the Global Migration Group, these analyses will be integrated into a series of research papers aimed at a global audience.  Important questions to be addressed in these reports include: Do remittances foster uneven development outcomes for women and men? Are social remittance transfers shifting gender roles or power relations? Does remittance-led development improve gender equality or further promote inequalities? Does remittance sending produce greater empowerment or vulnerabilities for migrant women?These questions will assess how the growth in remittances affect the empowerment of women migrant workers, their agency and autonomy. The IMRC will be focusing on a series of case study corridors, including Mexico-Guatemala, Mexico-Canada, the Dominican Republic-US, the Philippines-Canada and Morocco-Spain. Throughout the project, the IMRC will be working with a set of key Non-Governmental Organizations (NGOs), Civil Society Organizations (CSOs) and partners to conduct research and gather the evidence necessary for this initiative. 
Quantum control of chaos for quantum computation and communication (1)The study of nonlinear dynamics and chaos theory has led to great progress in the modeling and control of various real-world systems including lasers, biological systems, robotics, signal processing and financial systems. The chaotic behaviour in these systems is characterized by their extreme sensitivity to small perturbations - a phenomenon popularly known as the butterfly effect. At the quantum level of atoms and photons, the concept of nonlinear dynamics and chaos is ambiguous due to the quantum uncertainty principle and the apparent linearity of quantum mechanical evolution. In this project, our goal is to characterize and control chaotic dynamics at the quantum level. These studies will give us a fundamental understanding of the connections between the microscopic quantum world and our macroscopic classical world. Furthermore, they will help to build a toolbox of quantum control necessary for a variety of future applications including and ultra high-speed quantum computation, design of new molecules for chemical and biological purposes, precision measurements techniques, and quantum cryptography and security. This proposed research project will focus on analyzing a specific system of cold atoms interacting with laser and magnetic fields. Previously we have analyzed the effect of chaos on quantum correlations or entanglement - an important resource for quantum computing. The student will perform numerical simulations to identify and analyze this chaos in the quantum dynamics. This will include studies of entanglement and quantum phase transitions. The chaotic system we are studying has been experimentally implemented recently. The student will also have the opportunity to experimentally test the system in the IBM quantum computer. Our calculations will use experimentally feasible parameters and help guide future quantum control experiments. Waterloo is a major hub for quantum information science and the student will have the opportunity to interact with leading researchers in theory and experiment.
Analysing quantum entanglement for quantum communication and quantum computingIn 1935 Einstein, Podolsky and Rosen described a paradox that led them to question the completeness of quantum mechanics. The EPR paradox arose from the fact that measurements of one member of a correlated (entangled) pair of quantum objects seem to instantaneously affect the other member, no matter how far away - an effect Einstein called 'spooky action at a distance'.  Quantum entanglement is now known to play an important role in quantum computing and information processing.  It may help to revolutionize computing and secure communication, and allow new tasks such as teleportation. This project will explore the nature of quantum correlations between multiple quantum bits (qubits). Correlations in systems of two particles have been studied in the past, due to the feasibility of performing experiments with photons, atoms, or ions. Recently we have begun to analyze quantum networks of three or more particles and we have developed new tasks such as quantum voting. The next steps will be to study other interesting systems of 3 or more particles in order to develop a general description of the N-party case. The student will study different measures of quantum correlations such as entanglement and Bell’s inequalities, and work with others to characterize quantum correlations and design and analyze novel communication protocols. He/she will experimentally explore quantum correlations and implement small-scale algorithms on the IBM quantum computer. He/she will explore long-debated questions about the nature of quantum mechanics and gain an understanding of this cutting-edge field. The outcomes of the project will help towards developing novel and robust future quantum technologies.
Accessibility Collaborative Mapping The Accessibility for Ontarians with Disabilities Act (AODA) became a law in 2005; it aimed at identifying, removing, and preventing barriers to the full participation of people with disabilities in the life of Ontario. The AODA and applies to government institutions, nonprofit organizations, and private businesses in Ontario that have one or more employees. While  AODA has deadlines specific to the size and type of organizations; many of those organizations are missing their accessibility deadlines; one of the practical steps to implement OADA is to make an inventory of the pending accessibility issues in an organization. However, there is no universal toolin place to allow such inventory.On the other hand, collective community-based effort, using ICT, can be of great help to document and inform OADA needs in an organization. Collective Collaborative work has been very useful in Tagging Systems and collaborative mapping.Our project proposes the creation of an App and a set of web-based tools for collaborative mapping of pending AODA issues in an organization. The software will allow any user to tag a geographic location and attach to it a description of the issue to be resolved and a picture; hence, users will be creating an inventory of pending OADA issues collaboratively. Besides, App/website would allow to display a report of all pending issues documented collaboratively, and display them on a map or as a screen or send them to a printer. Such reporting mechanism will:1- Enable users in the communities, to collectively work towards achieving OADA goals2- Allow advocacy groups to generate knowledge that can drive the implementation agenda and induce change 3- Support organizations to document their OADA issue and therefore facilitate their plans to OADA compliance
Urbanization, gender and the global south Situated within the dynamic early 21st century context of urbanization, the proposed research project will be conducted in seven strategically chosen cities in lower middle-income countries to advance understanding of how the relationship between poverty and inequality is being transformed, focusing in particular on how this is reconstituting gender relations and women’s right to the city. The research is timely given that it was only very recently that the majority of the world’s population began living in urban centres, with urbanization fueled by rapid urban population growth in the urban global south (through natural increase and migration) and largely unrestrained capital mobility and accumulation. The partnership also coincides with the launch in 2015/16 of new global urban development platforms: UN-Habitat’s ‘New Urban Agenda’ will lay the groundwork for new sustainability and urbanization policies and practices, and the UN Sustainable Development Goals (SDGs) will address women’s needs through SDG 5 (‘Achieve gender equality and empower all women and girls’), while SDG 11 (‘Make cities and human settlements inclusive, safe, resilient and sustainable’), the first ever global urban goal, will focus on ameliorating the negative consequences of rapid urbanization. This huge global urban transformation is now characterized by an increase in social, economic and environmental inequalities and, in particular, in the last decade by the urbanisation of poverty. Women represent a disproportionate percentage of the urban poor, with the brunt of housing and employment insecurity, poor transportation infrastructures, violence, and environmental disasters in urban settings felt most deeply by poor working women. At the same time, urbanization presents opportunities for women. The large-scale, rapid pace and relative newness of these urban transformations, however means little is known about how they are reconfiguring inequalities between women and men, issues vital for equity, belonging, and justice and for democratic and sustainable urban development.
Visual servo control of space robotics The project deal with visual servo control of autonomous robotic manipulator in space. It will focus on the development of a real-time and vision-based pose and motion estimation control algorithm of a non-cooperative target by photogrammetry and extended Kalman filter for robotic manipulators to perform autonomous capture. Optical flow algorithm will be used to track the target to increase the image processing efficiency for real-time pose and motion estimation of the target.  Close-loop position-based visual servo control strategy will be used to capture target autonomously using a custom built robotic manipulator.



Dynamics and control of electrodynamic tethers for Space Debris DeorbitThe fast growing numbers of non-operational satellites, spent rockets and other debris produced objects and the relatively concentrated distribution of the space debris in orbits make the space around the Earth extremely crowded, especially in the Low Earth Orbit (LEO). Every year, new satellites have been launched into orbits around the Earth adds to the burgeoning profusion of space debris. Fragmentation of debris due to tidal forces or collisions makes the problem worse by increasing the number of stray particles, whose orbits become increasingly harder to track and predict as their spatial density increases and size decreases. This will eventually lead to a collisional cascading effect, known as the Kessler Syndrome, which could eventually render certain orbits completely useless for generations. The objective of the engage program is to develop spacecraft deorbit technology using electrodynamic tethers to removespacecraft at the end of mission. This will prevent the increase of space debris due to non-operational satellites and their fragmentation. As a starting point, we will study the mission requirements for the end-of-mission deorbit of spacecraft using EDT, especially for the microsatellite bus or the small platforms. The long-term objective is to fly a mission to demonstrate the EDT deorbit technology. This will support the IADC objectives to (i) develop more aggressive measures, especially the removal of the massive non-functional or end-of-mission spacecraft and launch vehicle stages in a cost-effective manner, (ii) advance the TRL (technology readiness level) for the end-of-mission deorbit technologies for microsates to higher levels.
Decision-making When someone throws a ball at you, you see an object moving towards you. This includes the shape, size and color of the ball (processed in the ventral visual stream), and the speed and direction of its movement (processed in the dorsal stream). When you put that all together, you can then decide how to catch it or avoid it. Color affects how fast decisions are made. The brain has to integrate or combine features to be able to recognize an object and to be able to act on it, for example catching the ball. We do not yet fully understand how feature integration works. In my lab, we have been investigating how features that define what an object is, such as its color, are integrated with features defining its location in space, such as the direction of motion (Tchernikov & Fallah, 2010; Perry & Fallah, 2012 and 2014). Surprisingly, color affects how fast you think the ball is moving and also how quickly you can process its motion, both important to be able to catch it.  We're continuing this line of research, investigating how perceptual decisions are made, what affects their accuracy and how to speed up the decision-making process. The research intern will run the experiments, collect data, analyze the data, and learn about visual processing, feature integration, decision-making and neural circuitry.
Attentional Mechanisms When you look out on the world, you experience a full, vibrant, 3D representation. However, there is more going on than you can process at a single time, so you move your eyes around looking at objects or places of interest (called salience), one after the other. Attention is what we term the selection mechanism that determines what you find interesting and want to look at. Currently we are starting to better understand how salience is determined in the visual system. For example, we’ve determined how the color of an object automatically draws your attention and eyes. However, there are a lot of other features, such as speed, size, textures, shape, etc that are not yet understood. We will use experiments that include measuring what you see (psychophysics) with infrared eye tracking to measure what you look at, to investigate how attention and salience are processed. This will help determine how the visual system overcomes its limited capacity to produce rich representations of objects of interest. Research interns will run the experiments, collect data, analyze the data, and learn about visual processing, attention, and neural circuitry. 
Deep Learning Approaches for Natural Language Processing Deep neural networks (DNNs) have achieved huge successes in many pattern classification tasks. In this project, the student will studyDNN-based models for an interesting natural language processing (NLP) task, selecting from word embedding,language modelling, paraphrase, information extraction, coreference resolution, language understanding andinference, probabilistic reasoning. More specifically, the student will implement text pre-processing, trainingdata preparation, neural model training and performance evaluation for the selected NLP task based on somestandard corpora. The student will implement the model for 1-2 selected tasks and conduct experiments and makepresentations to report the results and findings. 
Factoid Question and Answering from Knowledge Base using Deep Learning ModelsIn this project, the student will study how to apply deep learning methods, such as deep neural networks (DNNs), recurrent neural networks (RNNs), to answer some factoid questions from Knowledge base, such as “The Great Pyramid of Giza is located in what Egyptian city”, ``Robert James "Bobby" Fischer is a famous champion of what game'', etc. The student will first explore various deep learning approaches to understand and represent such questions, and then use the representations to extract the answers from structured knowledge base, such as FreeBase, or from unstructured knowledge base, such as Wikipedia. The student may need to collect some natural question and answer pairs from Trivia games for the training and testing purposes. At the end, the student will implement such a model and conduct experiments and make presentations to report the results and findings. 
Control and Navigation for Autonomous Unmanned Vehicles The Spacecraft Dynamics Control and Navigation Laboratory (SDCNLab) at York University is building our multi-vehicle experimental facility consisting of multiple unmanned aerial vehicles (UAVs), mobile robots and indoor positioning system. It is for research on multi-agent system. In order to make the system functional, control and navigation subsystems will have to be developed. This project is to develop effective control and navigation systems to control the unmanned vehicles to achieve autonomous motion. Successful students will have the opportunities to work on both software and hardware developments during their research stay at York University. 
Utilizing Redox-Active Components as Reversible Switches for Lewis AcidityThe use of transition metals is ubiquitous in small molecule activation, complex multi-electron transformations and catalysis. While these systems can provide excellent reactivity, many come at a high cost, as transition metals are known to be expensive and harmful to the environment. For example, platinum (Pt) is a rare precious metal, which is used extensively as a catalytic material. However, only a few hundred tonnes of Pt are mined annually and according to the American Chemical Society, Earth is quickly running out. Developing sustainable alternatives from more abundant sources are desperately required. It was only within the last decade that metal-free, main group compounds were found to mimic the reactivity of transition metal systems for reversible bond activation. In 2006 it was discovered that combinations of Lewis acids and bases can reversibly activate dihydrogen and can transfer them to a variety of substrates. This field of chemistry has developed significantly over the last decade, however the capabilities of these materials still do not match those of transition metal systems. One of the major drawbacks is the sensitivity of the main-group Lewis acids to air and moisture. To improve upon the state-of-the-art systems, this research project will look into developing Lewis and bases where the reactivity can be turned on when needed by utilizing redox-active components as a switch. These additions should allow for increased stability of the materials as well as improved reactivity because the specific Lewis acidity can be tuned by altering the substituents on the backbone of these molecules. Ideally these molecules can be stored on the benchtop under ambient conditions, and turned on when required. 
Generation of Climate Data for Geotechnical and Geoenvironmental ProblemsThis is a modeling focused project. The students will use a general-purpose climate generator to generate daily climate variables of interest from readily available climate normals. Climate normals are three-decade averages of climatological variables. The climate data will be generated for many locations across Canada and the US. The students will have the opportunity to learn about climate, climate variables and how do these varaibles influence the geotechnical and geoenvironmental design problems. Students will also learn a few things about climate change and how its effects design process. Students will develop some very good skills in climate data generation and historical climate data compilation. Students will also get an opportunity to work with soil-atmosphere models to assess the adequacy of the generated data to be used in geotechnical and geo-environmental design problems. Some of the applications for the modeling will be as follows:1.0  Infiltration assessment, 2.0 Design of soil covers 3.0 Estimation of expansion potential for expansive soils.
Quantifying the effect of reduced surface tension on index properties of soilsGrey water (GW) refers to the non-toilet wastewater from the household and constitutes approximately 60 % of the domestic waste water. As the climate change puts more pressure on the existing water resources, use of GW for landscape and agricultural irrigation and aquifer recharge is becoming increasingly common. Although the use of GW is increasing, little is known about its long term effects. Even less is known about the fate, transport and effect of the surfactants (0.7 to 70mgL−1) that are present in the GW in form of detergents and household cleaning products. In this project student(s) will investigate the effect of the grey water on index properties of different soils. The idea of the project is to see that as use of GW becomes more prevalent will there be any effect on the engineering properties of the soils.  This is a very exciting opportunity for student(s) to work in a state of the art unsaturated soils lab. 
Modeling the effect of climate change on groundwater recharge This is a modeling focused project. In this project students will get valuable experience working on soil atmosphere modeling and knowing more about the effect of climate change on groundwater resources. Students will be exposed to unsaturated flow modeling with soil atmosphere boundary condition. Students will have the opportunity to learn about the various climate variables, climate classification and various climate types. Students will also learn to compile multiyear climate data sets that can be used in modeling of groundwater flow problems. Students will also learn about various climate change scenarios and how the effect of climate change can be taken in to account with in the context of groundwater modeling. Students will gain valuable experience in setting up a soil-atmosphere model and predicting groundwater recharge for historical and future climates. 
Self-Centering Concrete Structures (1) Recent major seismic events, including the 2011 New Zealand Earthquake and the 2010 Chile Earthquake, have demonstrated similar trends to previous earthquakes; that current state-of-the-art seismic design codes ensure, for the most part, that loss of life is avoided. It is accepted in the engineering community that significant damage can be expected for major earthquakes. However, building officials and owners are not aware that many structures will not be serviceable after a major earthquake, resulting in significant economic consequences. This has led to the development of self-centering structural methodologies that result in a structure that is serviceable after an earthquake and, furthermore, reduces permanent damage. The recent emergence of Shape Memory Alloys (SMAs) for structural engineering applications has provided new opportunities for developing novel self-centering structural systems. Superelastic SMAs are characterized by significant strength, strain, ductility and energy dissipation capacities. However, the most appealing feature is the capacity to restore to its original shape.The objective of this research program is to investigate and develop new self-centering technologies for concrete structures by exploiting the salient features of superelastic SMAs. This program includes numerical modelling and experimental testing. The Globalink student will contribute to numerical studies and small-scale experimental tests.Currently, a long-term experimental program is ongoing which focuses on old construction, in particular non-ductile structural components, such as poorly detailed reinforced concrete shear walls and frames. The structural components are detailed according to pre-1970s design standards, such as the American Concrete Institute Standard ACI 318-63; a representative benchmark standard for structural concrete design practice prior to the enactment of seismic design provisions. Retrofit strategies will be investigated including using SMAs as external diagonal bracing. For optimization, a system will be developed where a short SMA link will be coupled with rigid steel elements in an X-bracing retrofit. The Globalink student 
Integration of 3D printing and printed electronics The student will study the trade-offs that need to be made when printing electronic components onto and into 3D printed parts. The printing of materials with electrical functionality requires a number of steps that all need to be studied carefully in the context of printing onto 3D printed parts. First, ink that has the active material such as metal nanoparticles dissolved in a solvent is dispensed from a nozzle such as an inkjet nozzle. This liquid ink hits the surface of the 3D printed part and flows until the final pattern is reached. This flow depends on surface parameters such as surface energy and roughness. Then, the solvent evaporates and the ink is dried. For many materials this process also involves a state transformation such as metal nanoparticles sintering together to form a solid film. These processes require energy input in the form of heat or photonic energy. It has to be ensured that these processes do not damage the underlying 3D printed part. Semiconductor devices such as light emitting diodes or transistors require multiple such layers to be printed in conjunction requiring careful tuning of the different layers. The student will build on the expertise in the research group to print such semiconductor devices with unprecedented complexity on 3D printed parts.
Big Data Platforms for Internet of Things Applications. IoT refers to everyday devices such as cars, city infrastructure, environment sensors, buildings and things in the buildings, etc. that are connected to Internet and send and receive data. Applications interconnect these devices, aggregate and analyze data and either inform decision makers or send back data do devices with the purpose of controlling them or their environment. In this project we focus on the role of Big Data and Analytics in the context of sensor data. We investigate the wireless sensors, big data schema and performance evaluation of the end to end use cases. The application domains might include environment and smart homes, road traffic, cyber-physical systems(CBS).
Organophosphorus Materials for Renewable Energy Applications (1)The project will involve the synthesis of small pi-conjugated molecules with an incorporated central phosphorus atom for application in renewable energy applications. Previous research from our group has established that the incorporation of phosphorus centers strongly favours highly desirable electron acceptor properties in these conjugated materials. Notably, most genuine organic conjugated species are p-type semiconductor materials, and the number of known and suitable n-type materials for organic electronics is surprisingly low. However, for organic electronic to be successful in practical real-world applications,such as low-power Organic Light-Emitting Diodes, or Organic Photovoltaics, as well as high-density Energy Storage Media (i.e. batteries), both type of materials are required. Consequently, there is a significant demand for high-performance n-type materials and the project will address the design and systematic structure-property studies of a new organophosphorus building block to determine their suitability for one or more of the above-mentioned applications.
Application of predictive analytics to water resources management (1)Accumulated volumes of data on water quantity and quality coupled with meteorological data make data-driven analyses of water related problems an effective decision support tool for water resources management.  The project is aimed at developing a hybrid framework for water resource assessment and management based on machine learning techniques. The framework relies on data which are routinely collected on stream watershed and become available to users almost in real time regime. Classification algorithms are employed to predict various hydrological events. Regression analysis helps to generate expected magnitudes of hydrological characteristics and water quality parameters. Time-series data mining algorithms identify patterns in data observed on a watershed which generate values of water characteristics or assign labels to predicted events on a watershed of interest. All these approaches will be investigated with respect to their applicability to water quality and hydrological assessment problems. However, the best results can be achieved when several approaches are combined together to develop predictive models or implement assessment of states of a water resource. Several issues must be addressed. Given that the data are collected by different agencies at multiple observation sites using different techniques, data preprocessing including data cleansing, transformation and phase space reconstruction becomes a mandatory step to ensure applicability of the chosen approaches and validity of the results. The selection of appropriate machine learning algorithms which can be incorporated into the framework will be done using the ensemble approach and its major principles of diversity and aggregation of the results generated by the ensemble members. Incorporating different approaches into a single framework is very promising and is expected to improve efficiency of decision support of sustainable water resource management.
Collision Probability between Spacecraft and Space Debris Space debris is considered as a serious problem for operational space missions. The proposed research will investigate the long-term evolution of space debris population and identify effective debris mitigation and remediation strategies. A theoretical model will be developed to investigate the long-term evolution of space debris population under the effect of natural perturbations and human intervention. Parameters such as launch numbers, solar, debris size and orbit, debris collision and explosion, compliance with mitigation guidelines, ADR rates, technology advances, and changes in social and economic needs will be considered. 
Modeling and Data Assimilation for Short-term Weather Forecast Modeling and Data Assimilation for Short-term Weather ForecastOur human society often deals with hazards brought by severe weather such as thunderstorms and hurricanes. The proposed research is to improve modeling and data assimilation capability for analyzing and predicting severe weather. The best analyses provide us comprehensive depiction of the atmospheric state that helps us to understand the physical mechanism of the weather phenomena, while accurate forecasts are crucial to save lives and alleviate the damage to our society. The analyses and forecasts of severe weather depend largely on rich and preferably more direct observations, good models with little errors, and advanced data assimilation methods that optimally combine information from observations and models. Remote sensing technique using radar and satellites produces tremendous amount of data on cloud, precipitation, and some wind components of severe weather systems, yet these data have not been effectively assimilated in high-resolution cloud resolving models that typically employ horizontal grid sizes of 1~3 km. Novel data assimilation strategy and algorithm are in great need. We will explore the effectiveness of assimilating high temporal and spatial resolution radar and satellite data, and auxiliary information such as the storm position, shape, and time evolving characteristics extracted from these data. The variational, ensemble-based, and hybrid data assimilation methods will be tested. The nowcasting products based on time extrapolation algorithm will be blended with ensemble predictions to improve forecast accuracy. 
Optimization of biofilm and hydrodynamics for Anaerobic Bioreactors_Clone (1)In this Project, we work in developing a new anaerobic biofilm BioCord digestion system (AnBioCord) in collaboration with industrial partner. The proposed system will be used to retrofit and develop an economical, robust and efficient process to enhance the production of bioenergy in the form of biomethane during the treatment of high strength organic municipal and industrial streams. This will be achieved using a lab-scale AnBioCord system to understanding the hydrodynamic of biofilm process and optimize the effect of environmental parameters (i.e. nutrient composition and concentration, pH, and the strength of ionic interactions) on biofilm to increase the bioreactor efficiency and develop a fundamental scientific relationship between the effect of BioCord materials and biofilm performance. To address the above-mentioned technical challenges, the specific short-term objectives for this research project are tested using municipal and industrial waste and a comprehensive evaluation of biofilm adhesion and detachment for different BioCord materials will be tested using lab-scale BioCord reactors with a focus on (a) physical properties, (b) biofilm development, (c) microbial morphology (biofilm thickness and surface shape), (d) detachment rate, and (e) organic removal performance.The overall long-term objective of this research project is to develop a new technology that can be used for new and existing waste streams to generate high rate biomethane yield using biofilm process.
Renewable Energy Production and Chemical Recovery from Municipal and Industrial Wastewater using Biofilm ProcessesAn innovative biotechnology is developed targeting the production and recovery of renewable bioenergy and biomaterials from municipal and industrial wastewater. The first focus area of this project is to integrate biofilm processes into the recovery of bioenergy from municipal and industrial waste streams. The second focus area of this research project is the recovery and production of value-added materials i.e. biomethanol (CH3OH) and bioplastic (Polyhydroxybutyrate (PHB)) by sequestering a greenhouse gas (biomethane (CH4)) using innovative biofilm processes. The novelty of these biotechnologies not only lies in its integration of innovative technologies i.e. anaerobic biofilm process, bioelectrochemical biofilm process, and sequential aerobic biofilm processes that are being developed by unversity researchers and professional engineers, but also every technology presents a novel approach to resolve a practical problem, and advances the state-of-the-art. The results of this research would enable us to establish a technology that is generally applied to small and large municipal and industrial waste streams and will represent a breakthrough for municipal and industrial plants, as the simultaneous waste minimization, clean energy generation, chemical resources recovery, reduction of industrial chemical production with its inherent pollution problems due to enhanced biomethane; biomethanol; and PHB productions, will improve both revenues and save the environment.
Integrated System for High-Volume Surface Water Treatment and Reuse at Limited-Resource SettingsIn this Project, we work in developing develop field-deployable and integrated systems for simultaneous monitoring and treatment of contaminated water and its impact assessment on the public health state of resource-limited consumer communities in India and Canada. The system will separate biological/chemical contaminants from 100L water followed by their concentration, detection and disinfection. Water resources in Canada and India are under stress due to human consumption/contamination growth and climate change. Approximately 92M people in India do not have access to safe drinking water and rely on ground/unpurified water resulting in acute and chronic diseases. These water sources are contaminated with pathogenic microorganisms (Pseudomonas spp, E.coli) and chemical toxicants (e.g. heavy metals) frequently leading to drastic waterborne outbreaks. Quality of drinking water in Chennai, India is very concerning as studies by Eureka Forbes and Venkatesan showed that bacteriological quality of main water sources (taps, bore-wells, and sachet) is below WHO’s standards. Both countries have prioritized the development of water management technologies for detection and remediation of major sources of biological/chemical contamination. To protect the downstream modules of the proposed system, a Moving Belt Screen (MBS) will be developed for screening and separating large objects (>500µm) from 100L water in a very short retention time (t<5s). The MBS will be tested using synthetic contaminated water at different total solid (TS) concentrations and sieve sizes to understand the interplay between TS size fractions and screening belt in two experimental scenarios. First, a static screening experiment will be conducted to fractionate the synthetic water in subclasses of TS for gaining insight into TS size distribution. Second, synthetic water will be subjected to a dynamic screening experiment in a column-screening apparatus to investigate the role of biofilm formation or shear forces on screening removal efficiency. 
Optimization of biofilm and hydrodynamics for Anaerobic Bioreactors_Clone (2)In this Project, we work in developing a new anaerobic biofilm BioCord digestion system (AnBioCord) in collaboration with industrial partner. The proposed system will be used to retrofit and develop an economical, robust and efficient process to enhance the production of bioenergy in the form of biomethane during the treatment of high strength organic municipal and industrial streams. This will be achieved using a lab-scale AnBioCord system to understanding the hydrodynamic of biofilm process and optimize the effect of environmental parameters (i.e. nutrient composition and concentration, pH, and the strength of ionic interactions) on biofilm to increase the bioreactor efficiency and develop a fundamental scientific relationship between the effect of BioCord materials and biofilm performance. To address the above-mentioned technical challenges, the specific short-term objectives for this research project are tested using municipal and industrial waste and a comprehensive evaluation of biofilm adhesion and detachment for different BioCord materials will be tested using lab-scale BioCord reactors with a focus on (a) physical properties, (b) biofilm development, (c) microbial morphology (biofilm thickness and surface shape), (d) detachment rate, and (e) organic removal performance.The overall long-term objective of this research project is to develop a new technology that can be used for new and existing waste streams to generate high rate biomethane yield using biofilm process.
Renewable Energy Production and Chemical Recovery from Municipal and Industrial Wastewater using Biofilm Processes (1)An innovative biotechnology is developed targeting the production and recovery of renewable bioenergy and biomaterials from municipal and industrial wastewater. The first focus area of this project is to integrate biofilm processes into the recovery of bioenergy from municipal and industrial waste streams. The second focus area of this research project is the recovery and production of value-added materials i.e. biomethanol (CH3OH) and bioplastic (Polyhydroxybutyrate (PHB)) by sequestering a greenhouse gas (biomethane (CH4)) using innovative biofilm processes. The novelty of these biotechnologies not only lies in its integration of innovative technologies i.e. anaerobic biofilm process, bioelectrochemical biofilm process, and sequential aerobic biofilm processes that are being developed by unversity researchers and professional engineers, but also every technology presents a novel approach to resolve a practical problem, and advances the state-of-the-art. The results of this research would enable us to establish a technology that is generally applied to small and large municipal and industrial waste streams and will represent a breakthrough for municipal and industrial plants, as the simultaneous waste minimization, clean energy generation, chemical resources recovery, reduction of industrial chemical production with its inherent pollution problems due to enhanced biomethane; biomethanol; and PHB productions, will improve both revenues and save the environment.
Measurement of thermal properties of Geomaterials: Microstructure and Saturation Effect Soil thermal properties play a very  role in many geoengineering projects involving thermal effects, such as high voltage underground power cables, oil and gas pipelines, nuclear waste disposal facilities, ground heat energy storage and heat exchange piles. Geomaterials can be often classified into two groups: virgin geomaterials such as soil and rock, and by-product materials such as mine tailings, coal fly/bottom ash, foundry sand, kiln dust, blast furnace/steel slag, reclaimed concrete and asphalt. Studies on these materials and their mixtures have been carried out extensively for geoengineering applications, including the characterization of mechanical properties such as the strength, compressibility, compactivity and permeability, as well as mineralogical and geochemical properties. The goal of this study is to investigate the thermal  properties of selected geomaterials and their mixtures for enhancement of knowledge and engineering applications. This is a very exciting opportunity for student(s) to work in a state of the art unsaturated soils lab. 
Harware Implementation of signal Processing Algorithms for integration in an implantable brain computer InterfaceDesign and implementation of microelectronic systems for monitoring and treatment of  neurological disorders is one of the most popular areas in biomedical & electronics engineering.  Here in York University we are working in close collaboration with Toronto-based hospitals to develop a fully-implantable system-on-chip, capable of monitoring brain activity, diagnosing particular neurological events using on-chip signal processing, and sending responsive feedback to the brain in the form of electrical or optical stimulation to stop an unwanted event. The main focus of this research project is to conduct hardware implementation (using Verilog ) of signal processing algorithms that will be used in an implantable brain neural interface for detection of various brain diseases such as epilepsy, Parkinson's, and Alzheimer's disease. The algorithm will be first implemented in MATLAB and then will be transformed to Verilog for hardware implementation. Student will be supervised directly by the faculty member and through the course of this project, will learn and experience all aspects of developing and validating a complex system on a chip.
Development and validation of an implantable wireless brain-computer interface microsystemDesign and implementation of microelectronic systems for monitoring and treatment of  neurological disorders is one of the most popular areas in biomedical & electronics engineering.  Here in York University we are working in close collaboration with Toronto-based hospitals to develop a fully-implantable system-on-chip, capable of monitoring brain activity, diagnosing particular neurological events using on-chip signal processing, and sending responsive feedback to the brain in the form of electrical or optical stimulation to stop an unwanted event. This research project is mainly focused on electrical validation of the system described above. It will include design of a multi-layer PCB as the testbench for the fabricated IC,  as well as FPGA  programming to provide control signals for the chip and realize  different test scenarios. Student will be supervised directly by the faculty member and through the course of this project, will learn and experience all aspects of testing a complex  microelectronic chip such as board design, Verilog coding, signal integrity considerations and debugging skills.
Mathematical models of vaccination Vaccination remains an important public health intervention. Despite increasing vaccination coverage over the past few decades, infectious diseases continue to inflict substantial morbidity, mortality, and socio-economic burden globally. In addition to currently available vaccines for a number of diseases, substantial research efforts are being conducted to develop new vaccines for a number of diseases, such as Dengue, Zika, Clostridium difficile, Cytomegalovirus, etc.This project aims to develop a library of diseases for which current efforts are directed towards developing a vaccine. There are two main objectives to achieve in developing this library:1) To classify the natural history of such diseases with their epidemiological characteristics, and to determine the property of vaccine candidates in development.2) To identify suitable mathematical model structures that should be used to evaluate the effect of such vaccine candidates on reducing the burden of the disease.The modelling structures in this project will be informed by the nature of disease and the characteristics of a vaccine candidate. These models are not subject to analysis or simulations at this stage. However, our aim is to identify these models so that researchers and infectious disease modellers can take initiatives on evaluating vaccines, both for their effectiveness and cost-effectiveness. These objectives will be achieved through a thorough search of literature, databases of the World Health Organization, and other sources available to the Agent-Based Modelling Laboratory (ABM-Lab) at York University. The structure of models will be identified based on the advanced methodologies that are being implemented and tested at the ABM-Lab involving both theoretical and computational aspects of dynamic models.
High-performance printed electronics: laboratory experiments (1 student) and computer simulation (1 student)Whilst printed electronics shows great promise, there are still a number of challenges making printed electronics a very active area of research. There are two positions available for undergraduate researchers this summer working on the following project:A major challenge in printed electronics is the delivery of liquid inks containing active materials such as metals, semiconductors or insulators to a desired substrate. In order to fabricate high-performance electronics such as transistors, small feature sizes in the single-micrometer regime need to be printed. A recent development is to employ the fluid-mechanical effect of hydrodynamic focusing to achieve a thin stream of ink coming out of a nozzle with improved resolution and reliability compared with other techniques. Hydrodynamic focusing utilizes a sheath fluid flowing around the ink stream thereby squeezing the ink stream and achieving small feature sizes. Finally, after the ink stream hits the substrate, the ink will spread on the substrate to form the final pattern. The aim of this project is to improve the understanding of and optimize the performance of printing by hydrodynamic focusing including all steps of the printing process: flow inside the nozzle, after leaving the nozzle and on the substrate including the behavior of the sheath fluid. The two most important outcomes to be optimized are feature size and print speed. The two students will tackle this problem from two angles. One student will experimentally print patterns in a lab to explore the effect of different ink and process variables on the printing outcome. The other student will use finite element computer simulations to understand the underlying fluid mechanical effects that are difficult to observe experimentally. The two students will work together comparing and validating experimental and simulation results, designing experiments and gaining further insights. 
Protesting Poverty: Mediated Global Protest and Images of PovertyThis position supports a research project concerning the representation of poverty in Western consumer society and globally. Despite worldwide news attention reporting on the growing social unrest and protests facilitated by the unequal distribution of wealth and resources in countries such as Canada, the United States, Australia, Germany, France, China, India, Japan, Mexico, Saudi Arabia, Tunisia, and other nations, media attention consistently overlooks the intrinsic socioeconomic and political issues embedded in the issue of global poverty, and focuses instead on the extreme conditions plaguing those living in the peripheral countries. Through a content and critical discourse analysis of news reports, this project will critique the mediation of poverty and its place in Western and global cultural politics. The analysis of the news reports will be enriched through a visual deconstruction of representations of poverty in other media, with a particular focus on specific advertising campaigns, film, television, and music examples, both historical and present. In critiquing the visualization of poverty in popular culture and its construction in the news media, the issue will be connected back to the broader context of political economy and cultural studies, employing marketing techniques in addition to the larger theoretical background. The project also considers the influence of social media and other networking technologies.
Global Innovators: Broadcasting to Digital Technologies This position supports a research project on changes in the communication technologies from broadcasting to digital technologies by examining media innovators in the West and globally, and the core elements at the centre of communication technologies’ transformation in the 20th Century and beyond.  This research focuses on catalysts of conversion from one medium to the next; from radio broadcasting to various visual technologies and again to digital technologies. Starting with the collection and analysis of archived interviews with those who pioneered radio to the contemporary users, the research has moved to the collection of interviews with contemporary innovators of digital technologies. Student research interns will examine the role of these innovators on a global level starting within Canada, and moving on to a global sample. Early broadcasters were the founders and adopters of new technologies, playing a role in introducing the world’s audiences to awe-inspiring technologies that had not existed prior, much like those working in new digital media today.  They were not only the visionaries giving voice to new technologies, but acted as the medium that connected people through the technology, instilling an essence that allows people to connect through the technology still existing today. Having a range of interviews from different time periods and regions allows for a content and critical discourse analysis of the various regional and temporal perspectives.
Death, Divorce and Distress: Technology and Popular Culture This projects aims to examine and highlight the ways in which Global cultures portray and treat – or often mistreat – people in periods of distress with a focus on the consequential effects of different cultural reactions to bereavement, divorcees, and others following periods of distress. This includes the impact of representations of the bereaved, divorcees, and others in literature and art as well as in popular culture, which shape conceptions of coping and may cause would-be-supporters to become less than helpful in their efforts to console and aid in transitional periods when met with those who do not fit the archetypal framework of coping. The project will also explore the everyday experience of those affected as they interact with potentially-uncaring service providers, such as banks, government agencies, funeral homes, and phone companies, during times of personal upheaval. The difficulties in this situation are an additional cause of stress to those affected that is often invisible in depictions and perceptions of coping in pop culture. The project will assess these challenges in order to suggest ways to improve such service industries. This research will further understanding of the ways in which the preconceived notions of a collective culture shape attitudes and behaviours in response to change within our technological society. Furthermore, by addressing and analyzing both the historical and contemporary cultural representations of the change using multidisciplinary theoretical scholarship in the fields of communications, psychology, and sociology, technology, and science this project will uncover how and why pop culture perpetuates and reinforces the stereotypes and will gain an understanding of how to better interact with those dealing with death, divorce, or distress.
Circulating Culture: Global Culture and Content The major objectives of this work are to examine and expose the persistence and circulation of national identities and cultures globally through popular culture and their contributions to a national sense of identity in countries such as Australia, Brazil, China, France, India, Germany, Mexico, Saudi Arabia, Tunisia, and Ukraine .  Distribution and impact of key broadcast programs and initiatives will be the focus of this development.  The analysis of American popular culture tracks its development with well-known programs such as Amos ‘n’ Andy, Happy Days, The Americans, and House of Cards, which epitomize various aspects of American popular culture.  While distinctively American, it is often argued that they have universal appeal even though many programs deal with American political situations. Identifying early programs from other cultures throughout the twentieth century in the same way such as, in the Canadian example, The Happy Gang, Hockey Night in Canada, Degrassi, Little Mosque on the Prairie will provide for a similar analysis on the distillation of cultural essence or identity.A content analysis and textual analysis of the programs will be conducted to explain the impact of these programs on popular culture.  As archival materials will be the source of most sample materials for the programs a non-random, convenience sample will be employed.  This project will seek to understand why that was the case and why certain types of programming from other countries, particularly America, continue to be popular, while local alternatives exist.  Archival material and reports from local governments will be used to understand culture from a policy perspective as will interviews with broadcasters. This work builds on previous research conducted by Professor MacLennan, but provides an opportunity to bridge work on Canadian content and culture with researchers in other countries to examine national identity and popular culture in a global context.
Plasmonic nanomaterials for sensing This project explores optically active nanomaterials for sensing and imaging by employing the fundamental optical physics of plasmon coupling in discrete strongly coupled nanostructures. We are interested in developing unique sensing platforms based on discrete multi-nanoparticle assemblies linked by engineered biomolecules for detection in complex media. We aim to fabricate reconfigurable multi-nanoparticle assemblies that exhibit unique optical signals for distinguishing analyte binding from non-specific interactions. We use single-nanostructure spectroscopy to probe individual nanostructures; this unique spectral analysis capability allows us to detect local chemical environment (submicroliter in volume) in cellular processes without the challenges of photobleaching or blinking associated with fluorophores and quantum dots. Importantly, the spectral analysis of the nanostructures provides a wealth of information on the spatial separation distance, orientation and clustering of tagged biomolecules. Results from this research project will be invaluable for advancing the field of simultaneous biological imaging and sensing.
Sustainable environmental management in the cases of biological invasion: ecosystem dynamics and services, economics, stability and modeling Environmental sustainability is determined on the basis of ecosystem services. It appears that sustainable environmental management is only possible if all the ecosystem services are adequately quantified and taken into account in the decision-making process.The project investigates various services generated by aquatic and terrestrial ecosystems and the approaches to their quantification. We believe that the task of getting to the quantitative estimates can only be solved through an extensive use of mathematical models and computer simulations, in properly designed computer experiments with these models. Most of the publications on environmental economics do not address the problem of quantitative measures of ecosystem services used in the economic exercises. The proposed project is aimed at filling this methodological gap by using the specially designed simulation models.The problem of ecosystem stability and responses to external perturbations is one of the most critical issues in sustainable environmental management. Knowledge of the possible patterns in ecosystem behaviour under the stress conditions is important as it gives a path to the prediction of the likely negative effects and, thus, to the planning of measures to mitigate them. Over the recent period, publications have appeared, in which the biological interpretation of stability is being also applied to represent ecosystem dynamics. However, in most cases, this kind of application is not scientifically valid because an ecosystem is not only an assemblage of several populations and cannot be reduced to such a level. Therefore, the relationships between mathematical theory of stability, biological and ecological stability require further clarification.This project will place special emphasis on the invasion of alien/non-indigenous species and the environmental, economic and social harm they cause.
Efficient visualization algorithms for large multidimensional clustered data setsClustering is a basic analysis technique for data sets and many clustering algorithms have been developed over the years.  Biological data sets use clustering as a basic tool of analysis. However, a lot of analysis done by Biologists is interactive in nature and they often evaluate the clustering quality visually. In this project the student will be involved in the design and implementation of practical visualization algorithms for large, clustered, high dimensional data sets and the measurement the performance of the proposed algorithm(s). In particular, we will study visualization of the output of clustering algorithms for Flow Cytometry data. Flow Cytometry is a common technique in many areas of Biology, particularly Immunology. Typical usage involves testing a blood sample for 25 attributes on a per-cell basis, and thus typical data sets are arrays of 500,000 points in a 25 dimensional space. The aim is to identify clusters that correspond to a biologist's notion of a cell "population". The project is aimed at producing a software tool that aids biologists in determining visually the quality of the output of any clustering algorithm.
Efficient clustering algorithms for large multidimensional biological data setsClustering is a basic analysis technique for data sets and many clustering algorithms have been developed over the years. However no single algorithm works well for all data sets. Biological data sets require modification of clustering algorithms to yield results that make sense to Biologists. More importantly, the large sizes of many Biological data sets make it infeasible to use many existing algorithms. In this project the student will be involved in the design and implementation of practical clustering algorithms for real data sets and the measurement the performance of the proposed algorithm(s). In particular, we will study density-based clustering algorithms and adapt them to large data sets obtained from Flow Cytometry data. Flow Cytometry is a common technique in many areas of Biology, particularly Immunology. Typical usage involves testing a blood sample for 25 attributes on a per-cell basis, and thus typical data sets are arrays of 500,000 points in a 25 dimensional space. The aim is to identify clusters that correspond to a biologist's notion of a cell "population". In addition to the size of the data the factors that make this problem difficult are heterogeneity of population sizes and densities and overlapping populations. With the help of collaborators we proposed an accurate algorithm called SWIFT (Cytometry A. 2014 May;85(5):408-33) that successfully finds small cell populations of interest to Immunologists. This project attempts to design and implement  algorithms that are faster than SWIFT but at least as accurate.The supervisor has collaborators in Immunology who are experts in interpreting and analyzing Flow Cytometry data. Their expertise will be used to design and validate effective clustering algorithms that can run on large data sets.
Strain Hardening Cementitious Materials The materials described above are of particular interest in the construction of bridges in harsh or very corrosive environments and the work will be done as part of a project sponsored by the Ministry of Transportation of Ontario.  The participating students will be expected to work in the lab in collaboration of other more senior graduate students.The student(s) will participate in fabrication of specimens comprising reinforced concrete, where the concrete mix will be advanced cementitious composite.  Small beams and reinforced prisms will be fabricated and will then be subjected to accelerated corrosion in the lab by forcing current to pass through an electrochemical corrosion cell that comprises the reinforcement in the specimen, and externally placed cathode, and salty water acting as the electrolyte facilitating the corrosion.  Daily measurements of steel loss and progress in the concrete cover will be monitored so as to assess and correlate the level of damage, the steel loss and the equivalent service life in realistic conditions.  After attainment of the desired corrosion level the effective confinement provided by the fibers embedded in the cementitious material will be quantified and used to link material durability effectiveness and service life enhancement with the mix design.  Before the end of the project the students are expected to participate in mechanical load testing of the specimens to also assess the effect of corrosion in compromising the mechanical properties of the innovative cementitious products and comparisons will be made with the same features of conventional concrete. 
Mining Software Repositories Data Software engineering data (e.g., source code repositories and bug databases) contains a wealth of information about a project's status and history. The research on Mining Software Repositories (MSR) aims to transform the data from static record-keeping repositories into knowledge, which can guide the software development process. For example, one can derive correct API usage patterns and flag anomalous (and potentially buggy) API usages by mining the source code across many projects in Apache and GitHub. In this project, the student(s) will research and develop an efficient infrastructure, where MSR researchers and practitioners can share and analyze such data.
Visual Software Analytics Software analytics refers to analysis activities specific to software systems and related software development processes. The goal of software analytics aims at describing, predicting, and improving development, maintenance, and management of software systems. There are many techniques used in software analytics ranging from machine learning to software visualization. The goal of this project is to use various software visualization techniques to explore and understand the large volume of data (e.g., version control data, execution logs, mailing list data, etc.) from software development and testing. 
Field robotics Development of software to control/interact with one or more autonomous robots operating outdoors.
Design and fabrication of multifunctional material systems for energy conservation, harvesting, and/or storageThe research project will focus on the development of “smart” multifunctional material systems that are capable of harvesting energy. It aims to design industrial viable technologies to fabricate polymeric energy harvesting material systems that can efficiently extract wasted energy in the forms of heat, movement, and vibration. In this project, students will become a member of a research team developing new nano-and-microstructuring techniques to fabricate smart multifunctional materials that can significantly alter its property (e.g., viscosity, volume, and conductivity) in response to external stimuli; and/or harvest energy from different energy sources (e.g., waste heat, deformation). Overall, the materials and the related fabrication techniques to be developed in this project are expected to address many energy-related problems as well as to significantly contribute to the reduction of carbon footprint to “green” our society.
Numerical investigation of nanoscale magnetic field sensors Nanoscale magnetic field sensors are important in magnetic data storage applications such as the hard disk drive or magnetic racetrack memory, as well as in biosensing applications, where a biologically tagged nanoscale magnetic particle is detected in an assay or microfluidic device. In nanoscale-sized magnetic field sensors, it is often required that the sensor itself be fabricated without the use of magnetic materials. This is to avoid magnetic interference, but also becasue the magnetization of magnetic materials become unstable at small dimensions, introducing noise in the detection channel. We previously described magnetic field sensors that are free from magnetic materials that exploit the high electron mobility of graphene. These devices proved to be highly scalable, sensitive and tunable. This project aims to buikd on this work and model how the graphene properties and device structure can be optimized to yield improved sensors. Additionally, new sensors structures will be investigated specifically for biosensing applications or for low-power integrated applications with the use of laser light stimulus.This research project will take advantage of high-performance coumputing resources and software that can calculate the electron and heat transport in devices subject to external inputs such as magnetic field and optical radiation. The goal is to discover new magnetic field sensor devices that can be used in the data storage industry or in biosensing applications.
Numerical investigation of nanoscale heat transport Interfaces play a critical role in electron and heat transport, particularly in nanoscale devices such as transistors, sensors and lasers, where interfaces can be the main bottleneck to improving performance. Although many studies have been devoted to interfacial transport, predicting the thermal resistance at the interface of two materials is still difficult, posing difficulties to device design. The most popular approach to calculate interface thermal resistance relies on bulk makterials properties, and therefore ignores the effect that nanoscale dimensions play on the material properties.This research project will take advantage of high-performance coumputing resources and software that can calculate the dynamics of atomic motion to study the effect of nanoscale size to interface thermal resistance. The goal is to learn rules governing nanoscale interfacial heat transport that can be applied to easily predict what the thermal behaviour at the interface between a pair of nanoscale materials.
Constructing renewable energy infrastructure over closed landfillsThe project involves stochastic modelling of the behaviour of municipal solid waste (MSW) using the finite element method (FEM). FEM models are assembled by randomly assignining mechanical properties corresponding to one of the four key components of MSW: highly compressible organics; soil; incompressible elements (wood, steel, etc); and, tensile elements (paper, plastics, etc). The project requires the development of a clusturing algorithm that can assign same material properties to a group of adjoining finite elements using the concepts of polyominoes, which are clusters of square elements (e.g. Tetris elements), and polyiamonds, which are clustures of triangular elements (e.g. a diamond). By controlling the number of elements in a cluster and their adajcencies, it should be possible to simulate different shapes and sizes of the four constitutents of MSW. The hypothesis being tested is that the non-linearity of stiffness observed in the laboratory testing of MSW has its roots in the relative proportions of the four constituents of MSW and that the range of shear strength parameters measured in the lab as well as in the field can also be explained using the relative proportions of the four constituents of MSW. The methodology involves generating a finite element mesh with a set of boundary conditions corresponding to a laboratory test, such as a triaxial test, and assigning clusters of material properties using the algorithm as described above. A large number of randomly-generated models can then be run to obtain moving averages of shear strength and stiffness parameters to see their evolution with respect to constituent proportions. A commercially-available FEM software will be used for the simulations. The most significant contribution of the student will be in terms of developing the clusturing algorithm. As such, this project will also be of interest to students in computer science or software engineering programs. 
Rapid assessment of tailing properties for post-closure rehabilitation of minesMine tailing is a mixture of silt- and clay-sized particles and water that settles at the bottom of a tailings pond a few years after its deposition in the pond. It is important to be able to predict the tailings’ consolidation time so that the tailings pond area can be reclaimed and rehabilitated. Most tailings undergo self-weight consolidation at rates that are too slow to achieve sufficient shear strength for reclamation within a reasonable time period. Several chemical additives have been proposed that claim to be able to increase the tailings’ rate of consolidation; however, their effectiveness is difficult to assess using traditional large-height column setups because it still takes too long for the tailings to consolidate completely in these columns. Centrifugation has been used in estimating the hydraulic conductivity and compressibility characteristics of clay slurries. In a centrifuge, a sample of clay slurry is subjected to centrifugal acceleration that is typically hundred to several thousand times the Earth’s gravitational acceleration (g). Scaling laws dictate that a slurry subjected to a centrifugal acceleration of N times g in a centrifuge will consolidate N-squared times faster than the same slurry in a large-height column setup, thereby making it possible to measure the settlement vs. time response within a few hours. The main goals of the project are: (a) to compare the settlement vs. time response of tailings measured using centrifugation with those available in published literature; (b) to refine the centrifugation testing protocol so that it can be used routinely as a part of a tailings management system; and (c) to develop a reliable inverse analysis framework for extraction of consolidation parameters from the settlement-time curve measured using the centrifuge. All the lab testing for this project will take place in the state-of-the-art Geotechnical Research Lab at York University. 
Designing and Evaluating Interactive Conceptual Modeling VisualizationsIn Information Systems engineering, requirements analysis refers to the set of activities that analysts perform in order to elicit, represent and analyze the software functions that an organization needs to develop. Conceptual modeling is an integral part of the requirements analysis work. Using predominately box-and-line semi-formal representations, such as UML or BPMN, analysts are able to concisely represent components of the problem at hand and how they related to each another. A special kind of requirements models we study in this project is called goal models. Such models are used to represent the intentions of various stakeholders and how these intentions relate to one another. This turns out to be particular useful for making a variety of structural, functional and operational decisions during requirements engineering. Traditionally goal models have been presented to users using static diagrammatic representations, which can e.g. printed on paper and used as such. But are there better ways to help users comprehend the contends of goal models and make better decisions? In this project you will design, develop, and evaluate novel interactive visualizations for improving decision making using requirements goal models. You will use a language such as Processing, Java or Visual Basic to design a newl ways by which users can interact with goal models. Part of the design may be to integrate with AI reasoning technologies that operate at the back-end; and are typically implemented in different languages such as LISP or Prolog. Once a design and implementation of the interactive visualization is done, you will design and administer a pilot evaluation of your design with human participants. Part of your duties as an intern will be to read two books on experimental design and statistics and regularly present what you learned in a group of peers.
Feasibility of using big data analytics in assessing reliability of geotechnical designIn this research project, the possibility of using big-data analytics combined with Bayesian statistics to assess the design reliability of geotechnical structures, such as foundations, slopes, retaining walls, etc. will be explored. This is a highly novel approach that, to the best of the proponent's knowledge, has not been attempted before, at least not in geotechnical engineering. As such, the project will mainly involve reviewing of published literature - both from within geotechnical engineering and from other disciplines - along with a few hypothetical computer simulations to test the feasibility. The approach is similar to what on-line retailers, such as Amazon, use to suggest buying choices for customers based on their past shopping data. As such, it is conceivable that techniques from other disciplines could potentially be adapted for use in geotechnical engineering design. 
Photothermal Nanomaterials for Interfacial Solar Water Heating Desalination using interfacial solar heating is a promising method for generating potable water using a clean energy source. In this project a porous, black, nano-structured film resides at the air-water interface. Solar energy absorbed in the black material generates heat that is localized at the surface of the water where the evaporation process occurs. Students will fabricate these nano-structured films and measure their ability to enhance water evaporation rates under solar-simulated radiation. Fabrication methods will primarily involve thin-film wet-deposition techniques such as spin-coating and dip-coating. Students will also measure the absorption and thickness of these films using UV-Vis spectroscopy and cross-sectional SEM imaging, respectively.      
Simulating Blockchain Systems Blockchain technologies is a new trend in electronic transaction management that allows for electronic transfer of value through trustless transactions between anonymous parties. Blockchain platforms rely on a network of nodes that maintain copies of the history of all transactions that have taken place within an social or economic system. Bitcoin is an example of a successful public blockchain. A variety of techniques are utilized to guarantee the desired properties of blockchain platforms, including consensus algorithms for ensuring that every node in the network has the same copy of the transaction history and mining algorithms for guaranteeing that generation of value tokens in the network is non-trivial.Blockchain platforms, however, can be notoriously complex systems and their development involves a substantial number of design decisions in order to ensure good fit to a specific purpose.In this project you will work on studying the design of three of the most popular blockchain systems (Bitcoin, Ethereum and Hyperledger) and develop a simple educational blockchain simulator. The simulator shall be parameterizable with respect to important design and scaling decisions such as alternative mining and consensus algorithms and configurations thereof, number of nodes, degree by which nodes are trusted, volume of transactions etc.. By running the simulator users should be able to acquire useful data on how a conceptualized blockchain implementation would behave with respect to parameters of interest such as transaction clearing time, global and local computational resources and exposure to attacks.
Assessing microvascular functions in children from underprivileged neighborhood before and after self-paced physical training program (1)This project is to develop a new area of research within the laboratory through the collaboration with the Paediatric Exercise Physiology laboratory led by Dr. Belcastro. At York University a self-paced physical activity program has been developed, KINKID. This program is based on games and has proven efficiency in improving self-confidence and in enhancing fitness in overweight and obese children. The project proposed here is to evaluated the efficiency of the KINKID program on vascular health. THe student will receive training to supervise the activities and to perform non-invasive measurements of vascular health. Throught exchanges with the PhD student and the professors involved in the project, te globalink awardee will understand the role of teh microvasculature in the human body and its importace to maintain health.The ideal candidate should be enrolles in an undergradaute program in exercice physiology, kinesiology/sport and health science, or related disciplines. Previous experiences in interacting with children will be an asset.
Peptide Synthesis for Gene Delivery Non-viral vectors are ideal candidates for safe, non-immunogenic delivery of exogenous anionic molecules into host cells. Peptides, lipids, polymers, and nanoparticles are examples of chemical compounds, synthesized and extensively studied for their potential to deliver relevant genes in diseased cells. Natural peptides are interesting, and biodegradable molecules which are well-studied for their gene delivery applications. Due to availability of facile peptide synthesis approaches, some synthetic peptides are also prepared and their gene expression is evaluated in vitro. In this project, we intent to  prepare branched peptides comprising of arginine and histidine amino acids and study their gene delivery. Histidine and arginine are well-known for their membrane perturbation properties. Addition of these amino acids in peptide structure is known to improve the gene expression of peptides. However, little is known about the role of these amino acids in branched peptide architecture. We will prepare histidine and arginine based branched peptides by combination of Solid phase peptide synthesis (SPPS) and by free radical polymerization. Briefly, peptides containing different amino acid sequence will be prepared by SPPS, followed by their selective deprotection and modification with polymerization active moiety. The peptides will then by cross-linked on the resins in the presence of initiator to obtain peptides of different shapes, and molecular weight. We will study the role degree of polymerization, and extent of amino acid modification with polymerization active moiety in obtaining well-defined cross-linked peptides containing different amino acid chains. The peptides will be analyzed for their molecular weight by mass-spectrometer and hydrophobicity by high permeation liquid chromatography (HPLC). The peptides produced will be purified by HPLC and will be stored to further study their gene delivery efficacies.



Analysis of urine samples to monitor exposure to food toxins Mycotoxins are a class of fungal metabolites, which can often contaminate our food supply. In fact, World Health Organization estimates that up to 25% of world food supply may be contaminated by one or more mycotoxins. Mycotoxins can contaminate many food commodities but most common include grains and cereals, chocolate, wine, nuts, beer, meat and dairy products. Continued exposure to low levels of mycotoxins can cause adverse health consequences, so governmental agencies worldwide monitor the food supply for the presence of several mycotoxins. Human exposure is typically estimated by measuring the frequency and amount of mycotoxins found in particular food groups and taking into account typical consumption of that food commodity. However, particular individuals or children may be exposed to higher amounts of some mycotoxins than predicted by modelling. Therefore, it is very important to develop highly sensitive analytical methods to directly measure these species in urine and evaluate whether current efforts to protect our food supply are sufficient. The objective of this project is to develop and validate an accurate and sensitive analytical method to measure concentrations of 20 mycotoxins in human urine using state-of-the-art technique called liquid chromatography-mass spectrometry. To achieve this goal, liquid chromatography is used to separate mycotoxins of interest from other components of urine. Mass spectrometry is then used to measure the amount and confirm the identity of the detected mycotoxin. This technique is so sensitive that fg and pg amounts of analytes can be detected depending on their chemical properties. The main novelty of this exciting project is to provide the most recent and comprehensive dataset on mycotoxin exposure in Canada, as such data currently does not exist.
Monitoring and treatment of surface water_Clone (1) There exist few technologies worldwide for the treatment of large areas of polluted salt and freshwaters. It is proposed to develop technology for in situ treatment of lakes, ponds, and rivers. The main objective is to develop a system for the in-situ restoration, management, and control of water quality to reduce incidences of cyanobacteria blooms through nutrient reduction to lowerthan eutrophic levels. The short-term objectives are to determine factors that influence the suspended solids (SS), nutrient (P) and other contaminant removal efficiency and to determine the parameters for system scale-up over the seasonal variations. The initial concentration of TP in the lake water indicates poor water quality in a eutrophic state will be monitored. Then a filtration system will be used for removal of nutrients for on-site filtration. Various filters will be evaluated, in addition to various additives to enhance adsorption capability without clogging. It is proposed to install one or two pilot units on the shore of a small lake. The trials will determine the system efficiency in the conditions particular to Quebec (quality of water and climate). Filtration tests will determine removal of organic matter, SS, nutrients, cyanobacteria, bacteria and toxin levels. The protection and improvement of the water quality by nutrient reduction will improve the aesthetics of the water, health of the community and allow the water to be used for recreational purposes and will ensure the protection of the property values.
Digital Material Design for Multi-Material 3D Printing Multiple material 3D printers are available now, but the challenge is how to design the material distribution for the printing.Current practice is to separate a whole model to different STL files, where each STL is one material. However, this method is complicated and it is impossible to fabricate functional graded models, e.g., gradient change of material.This project aims to develop new material design platform to address this gap.The methodology is mainly based on freeform surface and new data representation. Image compression techniques will also be incorporated to encode material distribution.The output will be not only multi-color printing, but also multi-functional parts that can respond to environment.
Using Software Analytics to Predict Software Quality Software systems play an important role in our daily lives, making the quality of software systems of paramount importance. To ensure the quality of software systems, my research aim to develop analytics that can be used to predict where software defects may appear in order to remove them before the software is released.The project involves the proposal of models that use actionable metrics to detect risky software changes. In particular, we plan to use data mining techniques to extract historical software development data, stored in software repositories. Using extracted data, we will build metrics and analytics will be used to build statistical- and machine learning-based models that predict risky software changes. To validate the models, we will employ a number of quantitative (e.g., precision and recall) and qualitative (e.g., grounded theory) methods. The project will be performed on a number of large and recent open source software systems such as Google Chrome and Android. The project will play an important role and contribute to an on-going project, commt.guru.The successful completion of this project will enable software researchers and practitioners to better understand the key development factors that impact risky software changes. Moreover, the project will contribute models that can be used to successfully predict risky software changes ahead of time so their risky can be mitigated before the software is released.
Distributed Congestion Control Consider the problem of allocating limited parking spaces and limited electrical power to many electric vehicles in a crowded parking lot during the workday. Some of these vehicles belong to users that need their vehicle more than others (e.g., the handicapped, elderly, and parents with young kids to pick-up after work). Traditionally, to solve the optimization problem the models resource allocation, a decision maker needs to know the utility functions describing how much each participant benefits from the amount of resource that he or she is allocated. However, these utility functions are private information that should be kept private. We investigate a new approach to resolve this conundrum, i.e., to allocate resources efficiently while preserving privacy. The proposed approach is distributed and sequential: each electric vehicle requests an amount of power that evolves over time according to its private utility function and whether the total demand exceed the available capacity. For the case of common goods, we have recently shown that each vehicle’s requested power converges quickly to the optimal allocation, as long as participants represent their utility functions accurately. This is the first instance of a solution to the resource allocation problem that does not require any communication of the private utility functions. An exciting open problem is to improve the proposed approach to make it incentive compatible, thereby ensuring that each electric vehicle will represent its utility function truthfully. Indeed, by misrepresenting their utility functions strategically, participants can receive a higher allocation, but hurt the utilitarian efficiency of the system as a whole.We proposed to consider the allocation of subsidized goods, where each participant pays a fee proportional to the amount of resources allocated. Subsidized goods generalize common goods, which as fully subsidized. We will develop a new distributed privacy-preserving resource allocation scheme.
Collaborative Electric Vehicle Charging An important aspect of smart cities is to allow better collective decision-making by encouraging more citizen to participate in city-level decision-making. Traditionally, citizens elect politicians to simplify the decision-making process. Today’s Internet technologies combined with advances in crowdsourcing, data science, social choice theory should allow a more advanced version of e-governance, where local citizens to vote on local decisions directly (e.g., the proportion of budget spent on various services). My goal is to use preference aggregation schemes from social choice to make collective decisions in cities.How can we use current mobile computing technologies to reduce pollution, waste, congestion, and other human impact on the environment? For instance, can we incentivize smartphone users to play games at rush hours so as to reduce traffic congestion on roads? Can we reduce food waste by encouraging consumers to communicate to retailers their upcoming needs? How can we reduce pollution by monetizing private parking spaces? How can we make ride sharing more appealing to casual drivers by reducing the burden of reaching a fair concensus on pickup time and location?As a first step in this research direction, we would like to answer the following questions: how to determine a good pickup locations and times for ride-sharing? A good decision needs to be both efficient and fair. How to divide costs when multiple passengers share a ride on a self-driving taxi? Cost division problems are as central to the future of ride-sharing and car-sharing, which in turn are excellent selling points for autonomous cars. Indeed, autonomous cars to reduce the number of cars on the roads by allowing multiple travelers to share the same car at different times of the day and during overlapping segments of their trips. How to route this self-driving taxi to minimize passenger delay and pollution impact?
Electron paramagnetic (spin) resonance (EPR/ESR) studies of magnetic materials of current interest (1)The project for the student  will be to analyze the experimental EPR data already obtained on transition metal ions, or on paramagnetic centers, doped in systems of interest, for example in photosynthesis, metalloenzymes, and nano particles, or measure EPR spectra of new interesting materials. The student will exploit already developed computer programs, using quantum mechanics and simulation algorithms, to estimate the spin-Hamiltonian parameters for the paramagnetic ions in the sample, and to simulate the shape of the EPR signal. If necessary the student may also be required to acquire EPR data in my research laboratory. Close supervision and training will be provided to the intern. The required spectrometer and accessories are availble in my research lab, along with appropriate instructions for the operation of the spectrometer. Previous interns were quickly able to learn the required skills, and were able to perform research that could be published in reputable scientific journals.
Performance testing for large-scale software system The rise of large-scale software systems (e.g., Amazon.com and Google’s GMail) poses new challenges for the software performance engineering field. These systems are deployed across thousands of machines, require near-perfect up-time and support millions of concurrent connections and operations. Failures in such systems are often associated with performance issues, rather than with feature bugs. These performance issues have led to several high- profile failures, including 1) the inability to scale during the launch of Apple’s MobileMe, the release of Firefox 3.0 and the United States government’s roll-out of healthcare.gov, 2) costly concurrency defects during the NASDAQ’s initial public offering of Facebook and 3) costly memory leaks in Amazon Web Services . Such failures have significant financial and reputational repercussions.Performance testing has become essential in ensuring the problem-free operation of such systems. The goal of such tests is to examine how the system behaves under realistic workloads and identify performance issues. One of the major challenge in performance testing is how to determine whether a software component has performance issues based on the data provided by performance testing. Such data often contains thousands of counters (e.g., CPU load). All too often, the analysis of these data is based on ad hoc manual examination, highly depends on personal experiences and is error prone.  Therefore, advance techniques are needed to systematically analyze these counters and to accurately identify performance-issues.In this project we intend to design a systematic approach to detect performance issues. The goal of this project is to provide an automated technique to determine whether a performance test is passed or failed. Then, we plan to interpret the results to shed light on: 1) locating performance issues and 2) changes to improve software performance. Our techniques will assist organizations with large software systems,  such as Google, BlackBerry and Microsoft.
Regulatory Capital Requirements Regulatory Capital RequirementsThe objective of the research project will be to distinct the choice between different risk measures and provide information on covered risks, considering their dependence structure. 
The study of a planar curvature flow The project aims to introduce an undergraduate student to the theory of extrinsic curvature flows by studying a specific planar curvature flow on the space of smooth convex closed curves in the plane. This is a simplified model for using the general techniques of the theory of curvature flows (such as finding monotone functionals, showing compactness of solutions), yet the flow is new and, if the asymptotic of the flow is derived rigorously, the result can be the object of a joint paper.The flow is described by a partial differential equation which models how the position vector of a curve changes in time. The speed of each point of the curve depends on the curvature of the curve at that point, hence the name of curvature flow. The interest is to see if, for any initial curve, in time, the deformation of the initial curve tends toward a stable solution/shape, that will be an attractor to the flow and, generally, displays interesting geometric properties. 
Synthesis of bioactive carbohydrates using cell-free synthetic biologyCarbohydrates, also referred to as glycans, are among Nature's most abundant biologically active molecules. These compounds consist of combinations of sugar residues assembled into specific structures. Beyond the familiar structural polysaccharides such as cellulose or chitin, and energy storage molecules such as glycogen or starch, carbohydrates play a wide range of roles in biology. Oligosaccharides (glycans consisting of two to ten sugar units) frequently function as information-bearing molecules, often found on proteins and on cell surfaces, that play a critical role in many biological processes such as cell–cell recognition, ligand–receptor binding, and cell signaling. Furthermore, glycosylation (attachment of sugar residues) is also important in the biological activity of countless small molecule natural products, including many pharmaceutically-active compounds used therapeutically.Isolation of bioactive glycan molecules from natural sources alone often yield insufficient quantities for study or for their development as therapeutics, thus efficient means to synthesize these compounds are needed. The structural diversity that gives rise to their wide spectrum of biological activities poses a difficult challenge for the synthesis of glycans by conventional chemical organic syntheses. However, using enzymes to assemble these molecules is an attractive alternative to classical chemical methods since these enzymes have evolved to synthesize very specific structures. A remaining challenge with this approach is that the glycosyltransferase enzymes typically used require nucleotide sugars as substrates and these are relatively expensive since they are metabolic intermediates typically isolated from microorganisms. This limits the scale of economically feasible enzymatic synthesis. In this research project, we will develop a cell-free synthetic biology approach to engineer an enzyme pathway for generating and recycling the nucleotide sugar substrates for glycosyltransferase enzymes from cheaply available cellulose. Development of an in vitro metabolic pathway to supply glycosyltransferase substrates will allow our enzymatic approaches to glycan synthesis to be economically scaled up.
Development of block copolymer nanoassemblies for controlled drug deliverySelf-assembled nanocarriers based on amphiphilic block copolymers offer a broad choice of materials for drug delivery applications. However, it has been an ongoing challenge to offer controlled release of drugs or genes in targeted cells for the treatment of diseases such as cancer. Our group has developed various strategies to synthesize novel block copolymer-based nanocarriers with varying densities of disulfide linkages positioned at single, dual, and currently multiple locations, in micellar cores and at interfaces of cores and coronas. In this way, each stimulus can independently and precisely regulate release of the nanoparticle’s payload. We are also studying multiple stimuli/enzyme-responsive nanosystems, which are designed with covalent ester linkages that are cleaved in the presence of esterase enzymes within cells. Understanding the structure-property relationship between morphological variance and stimuli-responsive degradation will allow us to optimize degradable micelles towards the tunable release of encapsulated therapeutics inside targeted cells.
Magnetic nanoparticle stabilization for enhanced MRI contrast enhancementSuperparamagnetic iron oxide nanoparticles (SNPs) are biocompatible metal nanoparticles that have tremendous potential as contrast enhancement agents for magnetic resonance imaging. In particular, ultrasmall SNPs with diameters of <4 nm have been recently explored as a biocompatible alternative to potentially-cytotoxic gadolinium-based contrast agents (bright imaging). As an initial thrust, our group has synthesized well-defined block copolymers having pendant carboxylates and catechol groups as multidentate anchoring groups bound to SNP surfaces. In collaboration, we have demonstrated that this coating yields small nanoparticles (hydrodynamic diameter <20 nm) with excellent colloidal stability under physiological conditions, as well as magnetic resonance imaging contract enhancement in vitro and in vivo (animal models). Our current focus is to synthesize SNPs with various diameters (1.5-20 nm) to examine MDBC stabilization. We anticipate that our studies will lead to the development of a broad spectrum of MRI contrast agents with excellent colloidal stability under physiologically relevant conditions. In addition, we are exploring a new process of “in situ” formation of SNPs in the presence of block copolymers; this process will enable the elimination of tedious ligand exchange protocols. Furthermore, we are developing novel light-active MDBCs that enable the stabilization of SNPs for simultaneous optical and MR imaging. 
Development of dynamic crosslinked materials exhibiting robust self-healabilityIn recent years the design and development of self-healable polymeric networks have been extensively explored. Intrinsic self-healing systems utilize the incorporation of reversible (or dynamic) chemistries into the design of conventional crosslinked networks. The ability of dynamic linkages to undergo reversible dissociation and reconstruction allows for the creation of dynamic networks enabling to adapt their structures and compositions in response to external stimuli or autonomously. Therefore, the intrinsic self-healing systems possess the built-in-ability that can repair damages as cracks and scratches, and thus improve the lifetime and recyclability of the materials. Our research group has put significant efforts to develop a variety of new methods utilizing dynamic disulfide and DA/rDA chemistry that allows for the synthesis of robust thermoreversible self-healable networks. Currently, we focus on the development of dynamic heterogeneous networks, in which hetero domains or nanostructures are covalently or supramolecularly incorported. This method enables the individual nanostructures to be uniformly distributed in dynamic networks, thus providing enhanced mechanical properties, while retaining robust self-healing upon mechanical damages. Eventually, the developed dynamic networks can be used as building blocks in the construction of advanced devices requiring high-performance films as well as surface coatings.
Rational design of a hyperproduction fungus Unravelling fungal hypersecretion secretMicroorganisms are widely used in industry for the production of amino acids, organic acids, vitamins, antibiotics, pharmaceuticals, and other bioactive molecules. So far, the construction of production microorganisms often involves multiple rounds of random mutagenesis and screening. These production organisms carry many mutations that limit their use in the production of specific compounds. The aim of the proposed project is to develop a versatile production organism that is capable of overproduce many different compounds. Aspergillus niger is an important fungus that is used by industry in the production of secreted enzymes and organic acids. The project will use comparative genomic analysis of wild type and mutant strains to identify candidate genes involved in hypersecretion. Based on the knowledge gained from comparative genomics, CRISPR/cas9 genome editing technology will be used to construct single and multiple gene mutations in A. niger. The mutant strains will be characterized by multiple approaches including, but not limited to transcriptomics, mass-spectrometric-based proteomics and microscopic imaging. Genes associated with an increased secretion phenotype will be chosen to design a hypersecretion mutant strain. Overall, this project will provide the student with experience in 1) cultivation and gene transformation of the filamentous fungus A. niger; 2) comparative genomics; and 3) genome editing using CRISPR/cas9. This project will be conducted at the Centre for Structural and Functional Genomics of Concordia University which offers state-of-the-art genomics facility and computational resources.
Digital image watermarking Image watermarking is to embed a signal in an image and it concerns image data security issues such as copyright protection and image authentication.The proposed project comprises three phases. In the first phase (2 to 3 weeks), the student will acquire/review the image processing basics related to watermarking in the frequency domain, including 2-D DCT transformation and image compression techniques. In the second phase (3 weeks), the student will study existing algorithms of digital watermarking, focused on DCT based watermark embedding and blind extraction, and learn the techniques to evaluate the quality of watermarking. The work in the last phase is to develop an algorithm for robust watermark and low image distortions. aiming at solving problems related to the challenging issues.Student will be introduced to the area of image processing, and get trained to do solid research work in the area.
Image contrast enhancement Low contrast is a problem frequently found in low-quality images acquired under various non-deal conditions. Contrast enhancement is thus important in many image processes if the image quality is concerned.The proposed project comprises three phases. The work in the first phase (2 to 3 weeks) is for an undergraduate student to acquire image processing basics, including spacial frequency filtering and image histogram equalization techniques. In the second phase (3 to 4 weeks), the student will study existing algorithms of contrast enhancement of different approaches, such as adaptive histogram equalization and/or adaptive low-pass filtering, and identify the challenging issues in contrast enhancement in current image acquisition and processing tasks. The work in the last phase is to develop new enhancement algorithms aiming at solving problems related to the challenging issues.Student will be introduced to the area of image processing, and get trained to do solid research work in the area.
Analysis of drug-gene interactions in fungal pathogen C. albicansOur lab has screened a library of disruption mutations of the fungal pathogen C. albicans to identify a number of genes that confer sensitivity or resistance to  antifungal drugs.  Among these drugs were two members of a class of compounds called the pyridine amides - these chemicals are not currently used in therapy, but they have promising characteristics. The project will be to use CRISPR/Cas9 gene engineering to construct double mutants of 5 candidate genes that, when inactivated, conferred the most significant sensitivity to pyridine amides to establish whether the double mutant combinations enhance sensitivity, suppress sensitivity or show epistasis.  A similar approach will be used to make and analyses double mutant combinations of the 5 genes that, when inactivated, conferred the greatest level of resistance to the compounds. This will establish the relationships among the genes that individually provide similar phenotypes, and allow the construction of genetic interaction maps of the genes. The ultimate goal is to understand how the drugs work to kill the cells, and how the cells defend themselves against the drugs, because the increase in people with immunosuppression due to such things organ transplants, HIV infection, and cancer chemotherapy is increasing the number of patients with fungal infections.  Because even with prompt treatment as many as 50% of immunocompromised patients getting a systemic C. albicans infection die of the disease, there is a strong need for new therapeutic approaches and drugs.
Imaging the link between cardiorespiratory fitness, oxidative stress and cerebral health in cardiovascular disease (1)Imagerie des liens entre la santé cardiorespiratoire, le stress oxydatif et la santé cérébrale dans les maladies cardiovasculaires One third of deaths in high income countries are due to chronic vascular diseases. In these diseases, arteries of the body and the brain become stiffer and damaged. This damage may be partly responsible for the cognitive decline associated with vascular diseases. Because people can live for a long time with these diseases, this damage to the brain progresses, leading to reduced quality of life, and diseases such as stroke and dementia. Exercise could help prevent and treat these conditions, but we do not know what the biological impact of exercise on the brain is, and how it interacts with disease.Finding clinical strategies to improve brain health depends on our ability to measure the biological causes of the disease itself and of the changes that follow treatment. Imaging strategies that capture brain health accurately are needed to measure the impact of disease and the brain’s ability to recover from damage, allowing us to better design treatment strategies. Here, we will capitalize on the versatility of quantitative Magnetic Resonance Imaging (MRI) to measure brain vascular and tissue health.Three groups of older adults will participate in this study: healthy participants, high risk for cardiovascular disease patients, and coronary disease patients. Participants will undergo a quantitative MRI exam, and tests to measure oxidative stress and inflammation, cardiorespiratory fitness, and cognition.This project represents the most comprehensive effort to date to understand the impact of vascular diseases on brain health, and the relationship between cardiovascular diseases, metabolic health, brain health, exercise and cognition. This study represents a first step in harnessing the potential of quantitative MRI as a clinical tool to improve our understanding of the brain-heart connection. These MRI techniques will be a valuable tool in future studies of the impact of prevention and treatment strategies.
Operational planning in supply chain (1) Currently, we are working on several projects (PhD and MSc) in the areas of supply chain sourcing, vehicle routing, sequencing and vehicle loading. These problems are complex problems and students have developed several approaches for solving these problems. These approaches are implemented using computer programs.The undergraduate students will be trained on these approaches. The students can take one of these programs, analyze the programs and results, compare the quality of solution, and contribute in improving the programs/ approaches by testing and implementing their ideas.   
Assortment and inventory planning in supply chains (1) In Operating Theater many surgical tools are needed to complete a surgery. The combination of tools often vary depending upon the nature of the operation/procedure. In general, medical staffs prepare a surgical tray containing all the specific tools needed for the operation. Most of the time, surgeons are free to personalize their surgical tray and this individual customization comes at great financial cost. To simplify the customization, hospitals prefer to create a few select customized surgical trays that can be used in any operation. The biggest advantage is that the hospital can order big volume of these trays from suppliers and suppliers can offer competitive prices. Furthermore, inventory planning for few selected trays is much easier than the inventory planning of personalise trays. However, the biggest disadvantageis that a tray may contain surgical tools not required for a designated surgery and thus considered waste.The goal is to balance the cost of customization versus the cost of standardization.In this work we model this as an assortment problem and develop a decomposition based approach. The model will be tested on the real data, obtain from a local hospital.
Nanostructured carbon materials for lithium ion batteries (1) The project aims at designing new nanostructured carbon materials of outstanding performance properties for energy storage applications in lithium ion batteries, as well as in electrical double layer supercapacitors. Such nanostructured carbons featured with tailored textural properties are expected to be synthesized from nanostructured polymer precursors by pyrolysis/carbonization. Sophisiticated polymerization strategies, such as microemulsion or miniemulsion polymerization techniques, will be developed and employed to design tailored polymer nanostructures with controllable hierarchical nanopore structures. We expect to synthesize a broad range of polymer nanostructures with differing nanostructural parameters so as to obtain various nanostructured carbon materials, which will be subsequently invesigated for their performance in lithium ion batteries and supercapacitors. Fundamental structure-property relationships can thus be constructed so as to discover the optimum cabon nanostructures for best combined performance properties in energy storage applications.
Advanced polyolefin materials (1) The research project aims to develop and design a novel class of value-added polyethylene materials of well-defined chain structures/architectures/functionalities and high-performance properties through discovering/developing new polymerization and catalyst technologies. The polymers are anticipated to constitute next generation polyethylenes. Two specific types of polyethylenes will be developed in this project, including semicrystalline star polyethylenes and polyethylene ionomers by catalytic polymerization.
Convex Lens-Induced Confinement Microscopy for Life-Sciences, Soft Condensed Matter Physics, and Biosensors Research. (1)Convex lens-induced confinement (CLIC) microscopy involves squeezing the sample solution with nanometer precision between two transparent surfaces with the help of a convex lens. CLIC microscopy has been introduced relatively recently and so far has been employed to study diffusion in confined spaces over long periods of time, and for trapping and stretching of the DNA molecules in various nanopatterned structures. One may view CLIC as a combination of optical microscopy/imaging/spectroscopy with microfluidics, where the shape of the microfluidic device can be varied and in one dimension reduced to nanometers.This project aims at further developing CLIC technology and methodology and utilizing it in new areas, in particular for the studies of pigment-protein complexes involved in photosynthesis (for better understanding of structure-function relationships in proteins in general; for photosynthesis and renewable energy research; and for biosensors research), as well as for the studies of confined water and water / cryoprotectant (glycerol, ethylene glycol) mixtures. In terms of biosensors research, we are working on explosives detection. From technical/engineering standpoint further development of CLIC involves incorporating transparent electrodes and developing respective experimental methodologies. Electrodes in contact with the pigment-protein complexes, uniformly oriented due to spatial confinement and/or surface treatments, may be used to selectively quench particular pigment molecules, or selectively reduce or oxidize them. Alternatively, the effects of electric field (depending on the sample thickness in a predictable manner) on optical properties of pigment-protein complexes could be explored. For biosensors research the electrodes will be used to detect photo-current generated by the proteins involved in photosynthesis.Thus, CLIC-related research tackles a wide range of subjects at the intersection of biophysics, soft condensed matter physics, biosensors, instrument design, etc.
Communicating Synthetic Biology: Deliberative Strategies for Addressing Emergent Biohype about Living DevicesThis project is developing theoretically deep, yet journalistically practical methods for the communication of synthetic biology through public deliberation.Synthetic biology is a rapidly emerging scientific field that seeks to design and engineer living systems or redesign existing biological systems and is widely viewed as sensitive to biohype. It is a key example of the challenge of how to enable responsible innovation (RI) in a way that respects and can account for public values, ethical issues and societal needs. This is apparent in research that seeks to create synthetic organisms not found in nature, which has given rise to debates over bio-terrorism, the ethics of "playing God", and unknown risks to human health and the environment. Writing in The New Yorker, respected science journalist Michael Specter put synthetic biology this way: "No scientific achievement has promised so much, and none has come with greater risks or clearer possibilities for deliberate abuse."Communication of synthetic biology will play a key role in the ethical development of this field and how people views its appropriateness. Currently, however, media coverage of synthetic biology is presenting both exaggerated benefits and triggering public fear. No theoretically sound, professionally practical and politically legitimate solutions to this biohype exist.The proposed research takes an interdisciplinary approach to the challenge of how to communicate synthetic biology effectively and in an inclusive manner? It brings together the normally disparate fields of synthetic biology, science journalism studies and public deliberation. The project seeks to address shortcomings in the communication of synthetic biology with a novel research methodology that applies, for the first time, deliberative engagement strategies to the development of a co-constructed model forimprovement of communication practices. This will involve a multi-stage process of bringing together scientists, journalists and lay citizens to deliberate on the communication of synthetic biology.
Remote Sensing of Vegetation (1) The main goal of this research project is to adapt and / or apply earth observation methods for estimation of vegetation biophysical properties, including: carbon uptake, photosynthesis, biomass, leaf area index, chlorophyll content, plant water content, phenology.There are several datasets available that can be used in this project; and alternatively, additional field data may be collected to complement the existing data. Satellite data can be used to infer vegetation properties, growth and development through a variety of methods. Vegetation indices, for example, are combinations of energy reflectance measured at 2 or more wavelengths (satellite sensor bands).  Such indices have been used to infer vegetation properties such as photosynthesis, leaf area index and biomass. Other methods include: light use efficiency models for estimation of vegetation biomass, integrated vegetation indices, phenology algorithms for characterization of vegetation development , regressions between vegetation indices and photosynthesis and biomass.  Light detection and ranging (LIDAR) satellite data has also been used to estimate plant height and biomass.The specific objectives of this project are to:1) Review the literature on the application of satellite data for estimation of vegetation biophysical variables, including: yield, biomass, crop height, etc.2) Define a methodology for the estimation of biomass and / or yield based on the data available for this project (field measurements and satellite images).3) Apply the method on a study area to document the accuracy of this approach for estimating vegetation height and/or biomass. 
Network Configuration (NETCONF) Agent for Linux The Simple Network Management Protocol (SNMP) provides a standardized, well-established way to configure and manage Network devices.  It has three standard forms that are in wide use---v1, v2c, and v3.  In certain industries, a large percentage of the installed devices is only capable of running v1 or v2c, and there is no economically viable upgrade path. Only SNMP v3 has any reasonable form of security.Because of the perceived inadequacies of these approaches, the Network Configuration (NETCONF) protocol has been developed, along with the YANG data description language.  New devices are starting to appear on the market that support the use of NETCONF/YANG for management and control.  The use of NETCONF/YANG provides new functionality that is very important to network operators, and good security features.Very often a network operator must manage legacy equipment (supporting any of the existing versions of SNMP) and more modern equipment (supporting NETCONF/YANG) within one organization (and often on one shop floor or in one industrial plant).  One of my previous students has developed a methodology to allow combining these two approaches, thus enabling the new functionality and increasing security, with no need to alter or replace the legacy equipment.  His testing has been limited to certain simple cases such as SNMP GET and SET commands, while excluding SNMP traps, notifications and views.The project is to develop a flexible NETCONF agent with supporting sub-modules for the Linux environment, and then integrate this agent into the existing test environment.  If time permits, this could be extended to an environment with a small embedded processor (for example, a Raspberry Pi), to simulate Internet of Things (IoT) or Industrial Control device management.
Software development and computer modeling of spectral diffusion.The project involves further development of the existing software designed for modeling of various phenomena collectively known as "spectral diffusion" as well as employing this software for computer simulations. Existing software and its applications, as well as underlying physics, are described in details in "Monte-Carlo Modeling of Spectral Diffusion Employing Multi-Well Protein Energy Landscapes: Application to Pigment-Protein Complexes Involved in Photosynthesis, M. Najafi*, V. Zazubovich, Journal of Physical Chemistry B 119 (2015) 7911-7921." Briefly, "spectral diffusion" refers to the shifts of spectral lines of the pigment molecules inside amorphous solids, such as glasses, polymers and proteins, as a result of small conformational changes in these solids.  These changes can be induced by illumination or be thermally-activated. Spectral diffusion can be observed in either single-molecule or ensemble experiments. The existing software generates a set of [pigment+surrounding amorphous solid] systems characterized by multi-well energy landscapes. Then evolution of such systems is considered, including both spontaneous and light-induced evolution. Behavior of each system is determined by solving a rate matrix. For modeling of ensemble experiments the results for individual systems are properly averaged. At the moment the software only operates with one-dimensional landscapes, while in reality the energy landscapes of amorphous solids and proteins are multi-dimensional. 2D energy landscapes will have to be introduced by modifying the ways to fill the rate matrices. The current software also has limited capabilities of modeling single-molecule spectroscopy experiments, that require improvement.Once above modifications are introduced, behavior of the model systems and ensembles will have to be compared with the experimental results. 
Understanding the role of the TRAPP transport complex in disease using an in vitro transport assayEach intracellular compartment in a eukaryotic cell has a unique protein composition. The proteins are generally synthesized on ribosomes of the rough endoplasmic reticulum (ER) and are transported to and through the Golgi. This is accomplished by the formation of transport vesicles at each compartment that must be properly recognized by the correct acceptor compartment. This requires many factors including so-called vesicle tethering factors. Defects in correctly targeting these vesicles have been linked to numerous human disorders. In the early secretory pathway, material is transported between the ER and Golgi and the tethering factor implicated in this process is called TRAPP. In yeast, this complex is composed of 11 subunits that are distributed in 3 complexes. In humans, there are 13 subunits found in 2 distinct complexes. Two of the mammalian-specific proteins (C11 and C12) have been implicated in human health. Understanding the functions of these proteins is an active area of research in my laboratory. In order to better understand the role of these proteins and the entire complex in transport, we must reconstitute ER-to-Golgi traffic in vitro. While this has been done in yeast, only one paper describes such an assay using human cells and this assay requires a very specific cell line and radiolabeled material. We seek to develop a simpler assay that can be used on any cell line and uses the generation of light as a read-out.
Interactive Documentary Lab The intern will join a multidisciplinary team of students and faculty working together to develop interactive social-documentary projects. The projects will be hosted by the Concordia University Research Chair on Interactive Documentary Filmmaking (CURC-ID) as part of MILIEUX, an institute for research-creation at the intersection of the fine arts, digital culture and information technology. The intern will create their own documentary project or join a documentary production team to support the user experience (UX) design and coding of the user interface (UI). Fellow students, professors and external professionals will advise the intern on what are the best technologies/workflows available to tell the story and also how best to distribute the project. The intern’s team will present workflow results to the university community and commence the distribution phase in a professional environment. Areas of research:- Integration of 2D rotoscope video material with alpha channel into a WebGL environments and virtual reality space. (The possibilities of the Chrome .webm video and audio wrapper)- The capacity of the open standard WebVR for browser dealing with video material.- Procedural generation of 3D spaces and it’s uses on interactive documentaries.- The uses of photogrammetry and 3D scanning in documentary production.- Development of a manageable technical workflow for independent documentary creators.     The team will be mentored by leading creators/artists in the field of interactive documentary providing a great introduction to the cultural industries in Canada. CURC-ID  advisory board:- Katerina Cizek: Director of the MIT Co-creation Lab, award winning Interactive documentary filmmaker and MIT Fellow from the Open Documentary Lab.  - Brett Gaylor: Commissioning Editor for Advocacy Media at the Mozilla Foundation and award winning Interactive documentary filmmaker. - Sandra Rodriguez: Creative Director and producer of EyeSteelFilm Creative Reality Lab, MIT fellow from the Open Documentary Lab.
Construction of TRAPP subunit knockout cells by CRISPR/Cas9 to understand their role in diseaseEach intracellular compartment in a eukaryotic cell has a unique protein composition. The proteins are generally synthesized on ribosomes of the rough endoplasmic reticulum (ER) and are transported to and through the Golgi. This is accomplished by the formation of transport vesicles at each compartment that must be properly recognized by the correct acceptor compartment. This requires many factors including so-called vesicle tethering factors. Defects in correctly targeting these vesicles have been linked to numerous human disorders. In the early secretory pathway, material is transported between the ER and Golgi and the tethering factor implicated in this process is called TRAPP. In yeast, this complex is composed of 11 subunits that are distributed in 3 complexes. In humans, there are 13 subunits found in 2 distinct complexes. Two of the mammalian-specific proteins (C11 and C12) have been implicated in human health. Understanding the functions of these proteins is an active area of research in my laboratory. In order to better understand the role of these proteins and the entire complex in transport, we must better understand the cellular consequences upon depleting the cells of the proteins. This will be accomplished using the CRISPR/Cas9 technique to knockout the genes encoding these proteins.
Developing a new anti-cancer drug We are looking for a student interested in helping to develop a new anti-cancer drug. There are a limited number of available anti-cancer drugs, many of which become ineffective due to resistance, or cause severe side-effects since they also target healthy cells. Thus, it is crucial to increase the number of drugs with unique biological targets to increase the spectrum of cancers that can be effectively treated. We prioritized designing a high quality, small molecular weight compound with chemical properties that make it suitable for in vivo use. We also considered the ease of synthesis, and the ability to modify the compound to improve its efficacy and selectivity toward cancers. As proof-of-principle, several of our compound derivatives block cancer cell proliferation and abolish tumors grown from cancer cells in vitro. Interestingly, our compound appears to target a component or regulator of centrosomes. Centrosomes are subcellular organelles that nucleate microtubules, and are required to form the bipolar mitotic spindle in somatic cells. Many cancer cells have amplified or fragmented centrosomes that must cluster into two poles to form the mitotic spindle. If the centrosomes fail to cluster, this can result in mitotic arrest or catastrophe and cell death. Since the mechanism(s) mediating clustering are likely redundant in healthy cells, finding drugs that target this machinery is an ideal way to selectivity block cancer cell proliferation. Thus, our objectives are to: i) find and characterize the molecular target of the compound(s), which will guide the design of future derivatives with higher efficacy and selectivity, and ii) characterize derivatives in various cell lines including, but not restricted to those from cervical, breast, lung, and colon cancers to clarify their mechanism of action and potential application. 
Tree-ring-based climate reconstructions of the Gaspésie, QuebecIn this project, I will test the hypothesis that the Gaspésie (Qc) has experienced a much greater range of moisture variability, including both more extreme wet periods and droughts, than that seen in the short instrumental record. My students and I will test this by creating a tree-ring-based moisture record of the currently flood-prone Gaspésie. Tree-rings respond to climate by putting on a thick ring of wood in years where the climate is favorable and putting on a thin ring in years with poor climatic conditions. By non-destructively sampling trees at a site and averaging the samples together, we can create a climate record going back in time prior to the beginning of instrumental climate records. We will produce this moisture reconstruction for the Gaspésie based upon a dense network of ~70 trees from ~20 sites. Total ring width, and early and late wood widths will be measured; standard cross-dating techniques used for dating the samples, and then site chronologies will be created after removing the age-growth curve. Great potential exists for producing millennial length tree-ring records in the Gaspésie, producing longer moisture records which are vital to better build infrastructure in this region that is badly affected by floods. 
Silicone 3D Printor This is a project of building a new 3D printer for silicone.
Survival of the fittest - ionic liquid tolerance of bacterial cells used for biofuel productionBiofuel production is a lengthy process that requires numerous pretreatment and deconstruction steps.  One of the steps is the addition of ionic liquid to breakdown biomass such that oligosaccharides can be easily broken down to simple sugars (e.g., glucose) by specialized enzymes. However, the addition of ionic liquid can be toxic to the bacterial cells that are used for renewable "green" fuel.  The student for this project will help the Shih Laboratory to design and to test new bacterial cells that are potentially tolerant to the ionic liquids and therefore tolerant to the biofuel production process. 
Directed evolution of biocatalysts for renewable energy using high-throughput microfluidics Within synthetic biology, a common view is to see the cell as a factory, with metabolic pathways making up the machinery. In this view, metabolic enzymes constitute parts in this machinery that synthetic biologists can assemble and swap to build biological machinery within cell factories. Encoded in the genomes of countless organisms; nature provides a vast repertoire of enzymes that serves as an impressive “parts catalogue” to synthetic biologists which permits the design of biological machinery with “off-the-shelf” components. However, since the heterologous enzymes assembled into such machinery may not have evolved together for the tasks synthetic biologists set them to, there is often significant scope to improve their performance by fine-tuning the individual enzymes through engineering approaches like directed evolution.
Interactive Media System (ISSv2 and ISSv3) as a Toolbox for Real-time Performance and Mobile AR/VR ExperienceWe demonstrate various multimodal interaction aspects of the Illimitable Space System (ISSv2 and v3) as a configurable artist’s toolbox in terms of artistic performance (such as dance or theatre production), music visualization, and interactive documentary controlled with gestures and voice. Some of the system’s applications were publicly exhibited in various locations. We will continue building more innovative features of the system so that the participants are central to interact with the installation providing motion, voice, and other captured data as an input to the system in oder to generate the real-time video/sound, projection mapping, and dynamic lighting effects. v2 is more performing arts based and v3 is a Unity-based app. The project is to find parallels between the two.
Automatic Fault Tree Generation From SysML System Description (1)The goal of this project is to automatically generate a fault tree of a system to be analyzed. Starting from a structural description of a system, specified in SysML, a fault tree in prism format isrequired. The modeling of fault trees in PRISM will be provided.
Analysis of the Vulnerability of DPLL to Soft Error Using Formal Methods (1)The goal of this project is to analyze the vulnerability of DPLL to soft errors, which have become oneof the most challenging types of uncertainties that impact the reliability of modernelectronic systems. In this project, we will adapt a multilevel approach to accuratelymodel single event transient at each sub-component in the DPLL. To model and analyzeDPLL. Formal methods such SMT solver will be adapted.
Surface engineering of dry-lubricated coatings. (1) This research aims to produce multi-function composite coatings comprising: a stainless steel matrix that may be reinforced by a ceramic or by intermetallic phases; a pore network produced by electrochemical methods and; on top, a binder resin with dry lubricants such as PTFE (Teflon) or molybdenum disulfide (MoS2). The idea is to provide a new means to create solid lubricated bearing surfaces in large components such as those used in hydropower units.The main technique to produce coatings will be the high-velocity oxygen fuel (HVOF) process. It is a thermal spray technique in which a fuel and oxygen are mixed and a spark causes their combustion. The heat increases the gases temperatures up to 3000 °C and accelerates the gas flow up to 2000 m/s. The feedstock materials are injected in the flame causing them to accelerate and impact at a substrate, forming a coating. The coating performance is highly dependent on the choice of the spray parameters such as the total gas flow rate, the spray distance to the substrate, the ratio between oxygen and fuel flow rates, feedstock feedrate, etc. The investigation on the role of all of the spray parameters is laborious and costly. Therefore the use of diagnostic tools to determine temperature and velocity of in-flight particles can substantially reduce the amount of experiments used to optimize the coating's structure. In this research the DPV-eVOLUTION particle sensor will be used.The stainless steel feedstock will be mixed with a leachable agent (an aluminide) in varying volume fractions, forming a galvanic couple with the matrix. After the coatings are produced, an electrochemical procedure is used to create a pore network by partially removing the aluminide. This will be crucial when applying the polymeric resin that must be able to percolate through those pores.
A new data repository for benchmarking reservoir operation algorithms  (1)Nowadays, man-made reservoirs are among the most fundamental infrastructures for water resource management. It has been shown that reservoirs can significantly perturb the natural streamflow regime, by altering the streamflow timing and volume across various scales. In addition, reservoirs are changing the natural land cover from bare soil and vegetation to open water and therefore can considerably change the evaporation gradient and heat fluxes. Considering the number of large reservoirs at the global scale and their extent in altering streamflow and land-surface processes, there is a need to include their function in large-scale models that are used for understanding Earth System processes. This requires building new algorithms to represent the impacts of reservoirs on river systems and land-atmospheric feedbacks. The key to such developments is the existance of a reliable dataset of reservoirs along with their inflow, outlow and operational functions, with which the new algorithms can be developed, tested and verified. This research aim at making a global database on reservoir operation along with information on their location, inflow, storage and outflow. The main objective of this short-term project is to contribute into the formation of this dataset for North American regions, including Canada and US. This is an exciting project for students with knowledge in hydrology and Earth System processes to make a significant contribution in better understanding of human effects on water cycle. The selected student will be part of a vibrant team of young researchers in Water Security and Climate Change (WSCC) lab at the Department of Building, Civil and Environmental Engineering (BCEE). BCEE is part of the Concordia's Faculty of Engineering and Computer Science, located in downtown Montreal, and offers world-class training and research facilities with excellent student life.
Changes in freeze and thaw patterns over Canadian regions (1) Cold climate has formed particular features in Canadian hydrology, such as high snow/rain ratio, prolonged snow cover as well as frozen soil. Warming climate, however, has drastically changed, and will continue to change, these features. The rates of such changes are, however, subject to large regional variability. The aim of this research is to contribute into ongoing efforts in understanding the recent changes in seasonal and regional characteristics of freeze and thaw in the top soil, which determines the growing season as well as infiltration and can be a proxy for some other important environmental processes. The specific objective of this short-terms project is to use the gridded global data on freeze and thaw patterns and to extract, analyze and make recommendations on the data available over a certain Canadian region. This is an exciting project for students who are passionate to know more about climate change effects and involves working with the state-of-the-art satellite imagery data for climate change impact assessment at the regional and global scales. The selected student will be part of a vibrant team of young researchers in the Water Security and Climate Change (WSCC) lab at the Department of Building, Civil and Environmental Engineering (BCEE). BCEE is part of the Concordia's Faculty of Engineering and Computer Science, located in downtown Montreal, and offers world-class training and research facilities and excellent student life.    
Recent changes in snow processes in southern Canada (1) Canada is globally known for its cold climate and prolonged winter seasons, which have contributed into forming a distinct life style and culture in the country. This is however subject to change due to global warming, which can consequently affect the Canadian landscape and socio-economic activities. Previous research based on analyzing gauged data obtained from various climate stations across the country has shown that the cold season temperature and length, as well as annual snow accumulation and snow over rain ratio is systematically declining across various Canadian regions. There are however certain research questions remained unanswered. The aim of this research is to provide a new understanding on recent climate-induced changes in snow processes across a southern Canadian transect, connecting coast-to-coast of the country. The main short-term objectives includes (1) revisiting previous research on the changes in snow processes considering certain gaps that have been already identified; and (2) improving the previous limitations by a new set of statistical analyses. This is an exciting project for students who are passionate to know more about climate change effects and involves working with statistical methodologies for climate change impact assessment at the local and regional scales. The selected student will be part of a vibrant team of young researchers in Water Security and Climate Change (WSCC) lab at the Department of Building, Civil and Environmental Engineering (BCEE). BCEE is part of the Concordia's Faculty of Engineering and Computer Science, located in downtown Montreal, and offers world-class training and research facilities and excellent student life.
Social media: What are the effects on the health of its users? Weight-related issues such as obesity, eating disorders, and physical inactivity are prevalent and related public health concerns that have amassed considerable scientific, political, and media attention. Larger societal influences such as social media plays a contributory role to beliefs and attitudes about health and could influence participation in healthy behaviours. It has been suggested that the emphasis on body weight, prevention of obesity and promotion of physical activity could be harmful to our physical and mental health. Some pilot research suggests that although unintended, some adverse mental health consequences (i.e. low self-esteem, body dissatisfaction, anxiety and stress) can ensue following exposure and usage of social media platforms such as Instagram, Facebook and Twitter. The purpose of this research project is to review the literature on unintended consequences of social media usage and exposure related to weight-related issues namely obesity, eating disorders and physical inactivity. A scoping review will be conducted using established methods by Arksey & O’Malley (2005) to capture relevant literature on this topic. The intent is to submit the student’s literature review for publication to the American Journal of Public Health or the Canadian Journal of Public Health. This will provide the student invaluable experience synthesizing and writing a review of the literature that will be prepared for submission to a scientific journal and will provide the intern insight on pursuing graduate studies in health research. Following the scoping literature review, the student will also be engaged in assisting in the design of new research projects to fill the knowledge gaps identified in their work.  This work will also contribute to the introduction and design of a larger Canadian tricouncil federal grant application under Dr. Alberga’s supervision.
Biomimetic oxidations of phenols Oxydations biomimétiques de phénolsThe project is inspired by the ubiquitous biosynthesis of melanin pigments (hair colour, fruit browning...), whereby phenols are converted to quinones using O2 as the oxidant and making water as the sole by-product. This inherently green reaction is a great way to create complicated molecular architectures from simple building block, but is very difficult to control under "beaker" conditions. The XoRG, in collaboration with the Lumb group at McGill, is at the forefront of using this reaction efficiently for chemical synthesis.The project will be to perform amination reactions that mimic the above reaction. Phenols are cheap building blocks, and installing a nitrogen-based functional group opens the way to the synthesis of many pharmacophores. The onus of our approach is to carry out this reaction in one-step, thereby improving on current methodologies.
Mechanisms linking aging and lipid metabolism (1) The fundamental mechanisms of aging are conserved from yeast to humans. We use the yeast Saccharomyces cerevisiae as a model system with which to study the molecular mechanisms of aging. Our high-throughput chemical genetic screen of extensive compound libraries has identified lithocholic acid (LCA), a bile acid, as a potent anti-aging and anti-cancer compound (Aging (2010) 2:361-370). We found that LCA extends longevity of chronologically aging yeast. Our findings imply that: 1) exogenously added LCA enters yeast cells, is sorted to mitochondria, resides mainly in the inner mitochondrial membrane and also associates with the outer mitochondrial membrane; and 2) delivered to mitochondria LCA elicits a remodeling of lipid synthesis and movement within both membranes, thereby altering the mitochondrial membrane lipidome and triggering changes in mitochondrial size, number and morphology (Aging (2013) 5: 551-574). Our recent data suggest a mechanism underlying the ability of LCA to delay cellular aging by remodeling coordinated lipid dynamics not only in mitochondria but also in the endoplasmic reticulum (ER), lipid droplets (LD) and peroxisomes. In this mechanism, the stimulated by LCA changes in mitochondrial lipids and morphology extend yeast longevity by 1) altering the age-related chronology of longevity-defining processes in mitochondria; 2) reducing the extent of mitochondrial fragmentation, thereby slowing down the release of pro-apoptotic proteins from mitochondria and decelerating an age-related form of apoptotic cell death; 3) causing a remodeling of lipid metabolism and transport in the ER, LD and peroxisomes, thereby postponing a previously unknown age-related mode of programmed cell death that we call “liponecrosis”; and 4) remodeling central metabolism in the cytosol, thereby increasing cellular ATP and NADH levels and delaying an age-related decline of mitochondrial functionality. The objective of the proposed research project is to validate our hypothesis on the above mechanism for a delay of cellular aging by LCA.  
Source localization of Electro-EncephaloGraphy (EEG) and Magneto-EncephaloGraphy (MEG) data during resting state and epileptic dischargesSource localization of Electro-EncephaloGraphy (EEG) and Magneto-EncephaloGraphy (MEG) data during resting state and epileptic dischargesThe proposed  internship will be part of a large project in the lab (already involving a Postdoc and 2 PhD students), aiming at assessing the ability of MEM to recover accurately fluctuation patterns during resting state, abnormal reorganizations of resting state fluctuations in the epileptic brain and source reconstruction at the time of transient epileptic discharges. In the context of the internship, the student will be in charge if implementing and validating connectivity metrics used to study connection between different brain regions, using MEM based methods and fully controlled realistic simulations developed in the laboratory. The student will also get involved in a project  consisting in exporting the MEM package from Matlab to Python, ensuring compatibility with other softwares from the field. The student will be particularly in charge of testing and validating the new proposed package. 
Metabologenomics of antimicrobials Unravelling fungal hypersecretion secretMicroorganisms are prominent producers of secondary metabolites, small bioactive molecules also named natural products which are highly variable in structure and activity. Fungal secondary metabolites have greatly contributed to human health with for instance clinical drugs like the antibiotic penicillins, the cholesterol-lowering statins, the immunosuppressive cyclosporins. Some of these secondary metabolites have been well characterized however a majority is yet to be discovered and their biosynthetic gene clusters to be identified. In this project, the student will use a synthetic biology approach to reconstruct metabolic pathways in the industrial workhorse Aspergillus niger and identify the intermediate molecules. The products will be tested for their antimicrobial activity against several bacteria. Overall, this project will provide the student with experience in 1- cultivation and gene transformation of the filamentous fungus A. niger, 2- specific aspects of genetic engineering and 3- High Throughput Screening (HTS) using robotics. This project will be conducted at the Center for Structural and Functional Genomics (CSFG) of Concordia University which offers a state-of-the-art core genomics facility and computational resources
Seamless Migration of Resources in Cloud Computing Cloud computing has recently emerged as a new paradigm for hosting and delivering services over the Internet. Cloud computing is attractive to business owners as it eliminates the requirement for users to plan ahead for provisioning, and allows enterprises to start from the small and increase resources only when there is a rise in service demand. However, despite the fact that cloud computing offers huge opportunities to the IT industry, the development of cloud computing technology is currently at its infancy, with many issues still to be addressed. The Internship will focus on the seameless migration of virtual machines (VMs), i.e., virtualized servers, in cloud computing in order to balance the load for better performances and to attain a high degreeof server consolidation, hence maximizing resource utilizationwhile minimizing cost such as power consumption andcooling.
NIRSTORM: developpment and validation of a software platform for analysis of Near Infra-Red Spectroscopy (NIRS) dataSource localization of Electro-EncephaloGraphy (EEG) and Magneto-EncephaloGraphy (MEG) data during resting state and epileptic dischargesThe proposed internship will be part of a large project in the lab (already involving 2 Postdocs and 1 PhD student), involving NIRS acquisitions and data analysis in healthy controls under specific cognitive tasks and in patients with epilepsy.  During NIRS acquisitions, Near-infrared light is directed through optical fibers to the scalp, travels through the skull and diffuses inside the brain. Light is partly recaptured by detectors using optical fibers placed elsewhere on the head. Two wavelengths are typically used at the same time, 690nm (preferentially absorbed by HbR) and 830nm (preferentially absorbed by HbO) and the modified Beer Lambert law converts these two measurements into local concentrations of HbO and HbR. The lab of Dr Grova has contributed significantly in methods to optimize the placement of NIRS sensors on the head to reach a specific target (Machado et al J. of Biomed Optics 2014),  NIRS data analysis methods (Machado et al, Neuroimage 2011), 3D reconstruction of NIRS data along the cortical surface (Machado et al Neurophotonics, under revision) and prolonged EEG-NIRS recordings in epilepsy (Pellegrino et al Frontiers in Neuroscience 2016). In this context, the lab is developing NIRSTORM, a NIRS plugin to Brainstorm software package, which is an internationally renowned software in the domain of neuroimaging (EEG-MEG notably, http://neuroimage.usc.edu/brainstorm/). The purpose of this internship will be to carefully test and validate NIRSTORM, taking part in data acquisition involving highly controlled tasks (finger tapping, visual stimulation) and adding some plugins for specific data analysis procedures. The student will be in charge of making sure that most recent developments of the lab will feature in NIRSTORM and will be tested and validated.



Biomass derived starting materials for producing fine chemicalsThe Forgione research program focuses on palladium-mediated cross-couplings of heteroaromatics with aryl halides for the formation of carbon-carbon bonds. This novel reaction developed in my group is advantageous since it circumvents the need for the pre-functionalization of the coupling partner with a metal species. The main by-product of the reaction, carbon dioxide, acts as a driving force for the reaction and does not generate metal-based impurities. An important extension of this reactivity is to employ biomass derived starting material such as furan dicarboxylic acid (FDCA) as a renewable starting material. We have successfully developed a route to produce symmetrical di-arylated products and are currently developing a route towards non-symmetrical versions. The project will involve the setting up of organic transformations, purification of the subsequent products and characterization via standard organic techniques (1H NMR, 13CNMR, GC-MS etc). 
Studies towards a Palladium-Mediated C-H Arylation Employing SulfonamidesOrganometallic reactions are important in organic synthesis and are versatile in creating new C-C bonds. In the past decade, late-transition-metal catalysis has gained increasing attention culminating in the 2010 Nobel Prize in Chemistry award for three seminal palladium catalyzed reactions. The employment of carboxylic acids and slufinates has many advantages, including their wide availability, general stability and their low environmental impact since no metal based side-products are formed. While using sulfinate salts allow for a more facile extrusion of SO2, the reactions can be limited due to the self-disproportionation that can occur. In order to diversify the utility of sulfinates, we are developing a route that involves conversion of the sulfinates to their corresponding pyridine sulfones and their use as directing groups to form new bonds. Further the removal of the pyridine sulfones will be examined to reveal the sulfinates and further functionalization will also be explored. The methods developed can be expanded to other heteroaromatics to develop a novel, general and easily removable directing group. Lastly, the use of this directing group towards other transition metal catalyzed reactions may be initiated depending on the state of the project when the intern arrives.
Social media exposure in university students: implications for mental and physical healthWeight-related issues such as obesity, eating disorders, and physical inactivity are public health concerns. However, it has been suggested that the emphasis on body weight, prevention of obesity and promotion of physical activity could be harmful to our physical (i.e. higher cortisol and stress-induced pathophysiology) and mental health (i.e. eating disturbances, body dissatisfaction). The purpose of this research project is to conduct an experimental study on the acute effects of social media exposure (i.e. Instagram) of “obesity prevention” messaging vs. “health promotion” messaging on physical and mental health indicators in young adults. University students (N=60, aged 19-30 years) in the Montreal area will be recruited to participate in this study. Participants will come into the laboratory, complete baseline demographic (i.e. age, sex, ethnicity) and psychological questionnaires (i.e. self-esteem, depression, weight stigma) and undergo physical measurements (i.e. standing weight and height, waist circumference, blood pressure and salivary cortisol). Participants will be randomly assigned to one of two experimental conditions exposing them to Instagram posts on “obesity prevention” or “health promotion” and physiological and psychological measurements will be taken throughout and immediately following exposure. The student intern will work closely alongside a Master’s student for peer-modeling research skills in the laboratory. The intent is for the student intern to acquire research skills in experimental study design, participant recruitment, data collection and data entry throughout the 12-week period. This will provide the student invaluable experience conducting a interdisciplinary health research project (i.e. incorporating physiology, psychology and public health) and give them insight on what graduate studies could entail in the field of public health. The student will be engaged in ongoing discussions with Dr. Alberga and her graduate students to design future research projects that could examine long-term impacts of health messaging in social media platforms. 
Computer simulations of seeded water droplets of atmospheric relevanceAqueous aerosols or nano-droplets seeded by ions, salts, metals or organic molecules play a major role in the environment, as they are for instance strongly implicated in numerous atmospheric chemistry processes. Some of these systems will be investigated by molecular dynamics simulations that employ a very realistic quantum-chemistry description of the intermolecular interactions. These simulations should provide detailed information on the molecular structure and thermodynamics of formation or phase transition of the seeded droplets, which can in turn be used to predict and rationalize their fate, reactivity towards other chemical species and overall role in the environment. A number of physical properties, such as the heat capacities or vibrational (infrared) spectra, will also be extracted from the underlying droplet molecular structure to explore possible connection with experiment.
Computational characterization of elementary reaction kinetics as input for global environment modelsComputational chemistry allows new knowledge of the molecular and electronic properties of matter on the atomic scale which is crucial in designing new materials and drugs with reliable predictability, but also in predicting the fate of chemical species in the environment and the kinetics of chemical reactions that enter global environment models of the Earth atmosphere, lands and oceans. This project aims at informing the global process-based modeling of the environment (atmospheric, terrestrial and marine), with particular attention to pollutants such as mercury. In order to improve the representation of mercury chemistry in models such as e.g. Environment Canada’s air quality model (GEM-MACH), the mechanisms and rates of a number of mercury reactions must be characterized precisely. Given the uncertainties in experimental measurements and their relevance to atmospheric conditions, computational quantum chemistry and kinetics studies will be carried out, starting with gas-phase characterization of the reactants, transition states and products using the Gaussian program, followed by transition-state theory calculations of rate constants with the PolyRate program. The proposed modeling will address important questions such as the origins of toxic metals found in the environment and their transport on Earth. More generally, the improved knowledge of environmental processes provided by our computer simulation studies – typically not accessible from experiments only - could reveal essential in environmental policy-making and in predicting future climate change.
Design of a potential energy function to investigate confinement in host-guest complexesComputational chemistry, that is the use of computer simulations to model chemical processes, allows new knowledge of the molecular and electronic properties of matter on the atomic scale which is crucial in designing new materials and drugs with reliable predictability. Ongoing advances and breakthroughs in synthesis and experimental characterization techniques yield growing detailed molecular-level information about chemical processes that is becoming increasingly difficult to decipher without the guidance of modeling. For instance, experimentalists are now able to use “molecular tweezers” to open and close a single carbon fullerene cage or nanotube to insert a given guest molecule into it. This paves the way for investigating the role of confinement, and quantum confinement in particular, on select molecules and could find wide-ranging applications in novel nanotechnologies or drug delivery. This project involves the design of a potential energy function that describes the intermolecular interactions in host-guest complexes such as H2O in a C60 carbon cage. The work will typically involve a large number of (automated) electronic structure calculations for host-guest complexes in many different conformations using the Gaussian program, and a large-scale multivariate fit of the data to a target potential function with an array of tools that could range from simple nonlinear least-squares fitting to genetic algorithms or even machine-learning. The resulting potential energy function will be made available to researchers worldwide, allowing them to perform all sorts of state-of-the-art computer simulations of molecular behavior upon confinement.
Fostering sustainability in Art Hives, arts-based homeplaces for community well-being, inclusion and transformation (2)Art Hives are small and regenerative community arts studios, also known as "public homeplaces".  They are  inclusive and welcoming arts-based third spaces that create multiple opportunities for dialogue, skill sharing, and art making between people of differing socio-economic backgrounds, ages, cultures and abilities.  This current qualitative research project will evaluate the psychosocial, cultural, economic and environmental impact of Art Hives in their communities and start exploring pathways to increased sustainaility (human, financial, environmental), across the Art Hives Network.
Supply Chain Network Design Under the Risk of Disruptions In this project, the student will work with the supervisor in developing models and solution appoaches. He/She will be involved in coding and imprementation of mathematical models - mixed integer programming models in optimization software such as IBM CPLEX. 
Interactive Visualization and Manipulation of Modern Medical ImagesModern Medical Images are particularly complex to visualize. Organs are computerized in 3D via Intelligent Algorithms and Fun Computer Graphics. Abnormalities have to be easily spotted in a subject. This is where Machine Learning and Image Analysis techniques come into play. This internship aims at developing a state-of-the-art visualization solution for medical imaging. You will learn about modern machine learning methods and use innovative computer graphics techniques to build an interactive system that manipulates 3D and 3D+t images of the heart, brain and other organs.ETS Montreal is the Youngest and Fastest-Growing University in Montreal. It offers a thriving research environment to conduct state-of-the-art research in multiple areas, including Machine Learning, Computer Vision and Medical Image Analysis. You will be welcome in a brand new team on Shape and Data Analysis in Medical Imaging, with ample opportunities to collaborate with the best teams in North America and Europe. Located in vibrant Montreal, you will experience a unique blend of North American and European culture with one of the lowest cost of living on the continent.
Machine Learning and Interaction of very Large Dataset of Medical ImagesMedical Images can be particularly overwhelming to analyze, despite their crucial importance to relate one patient with another. Having the capacity to find similar images provides vital information to clinicians in evaluating diagnostics and specific risks in new patients. This is where Machine Learning techniques come into play. This internship aims at developing a state-of-the-art solution for the analysis of very large datasets of medical images. You will learn about modern machine learning methods and use innovative medical image analysis techniques to build a new analytics platform in medical imaging.ETS Montreal is the Youngest and Fastest-Growing University in Montreal. It offers a thriving research environment to conduct state-of-the-art research in multiple areas, including Machine Learning, Computer Vision and Medical Image Analysis. You will be welcome in a brand new team on Shape and Data Analysis in Medical Imaging, with ample opportunities to collaborate with the best teams in North America and Europe. Located in vibrant Montreal, you will experience a unique blend of North American and European culture with one of the lowest cost of living on the continent.
Interactive Segmentation of Modern Medical Images Modern medical images are fundamentally more complex than generic images. They can be in 3D, 3D+t, and even beyond with complex anatomical information tied in every single voxel. To visualize and manipulate such information, the segmentation of such complex information becomes a critical step. This is where image segmentation and processing techniques come into play. This internship aims at developing a state-of-the-art segmentation platform for complex high-dimensional medical images. You will learn about basics of modern medical image analysis and use new graph-based methods to build an interactive system for the segmentation of body organs in several types of medical images.ETS Montreal is the Youngest and Fastest-Growing University in Montreal. It offers a thriving research environment to conduct state-of-the-art research in multiple areas, including Machine Learning, Computer Vision and Medical Image Analysis. You will be welcome in a brand new team on Shape and Data Analysis in Medical Imaging, with ample opportunities to collaborate with the best teams in North America and Europe. Located in vibrant Montreal, you will experience a unique blend of North American and European culture with one of the lowest cost of living on the continent.
Interactive Registration of Modern Medical Images The comparison of subjects across populations is key for establishing patterns and detect abnormalities in new patients. The human body shows, however, an extremely diverse variability across individuals. This creates a challenge when comparing various organs in medical images. This is where image registration and processing methods come into play. This internship aims at developing a state-of-the-art registration solution for medical imaging. You will learn about the most recent advances in medical image processing techniques and use the latest algorithms to build an interactive registration system that processes 3D and 3D+t medical images. ETS Montreal is the Youngest and Fastest-Growing University in Montreal. It offers a thriving research environment to conduct state-of-the-art research in multiple areas, including Machine Learning, Computer Vision and Medical Image Analysis. You will be welcome in a brand new team on Shape and Data Analysis in Medical Imaging, with ample opportunities to collaborate with the best teams in North America and Europe. Located in vibrant Montreal, you will experience a unique blend of North American and European culture with one of the lowest cost of living on the continent.
Towards the detection of osteoporosis using guided waves Méthode pour détection de l'ostéoporose par ondes guidées (1)Les ondes ultrasonores guidées sont un type d’onde mécanique qui se propage lorsque la longueur d’onde est de l’ordre de grandeur d’au moins une dimension de la structure. Les ondes guidées ultrasonores sont utilisées de façon routinière dans l’industrie pétrochimique depuis plusieurs années. Les ondes guidées ultrasonores sont également particulièrement prometteuses pour la caractérisation des propriétés mécaniques des matériaux dans lesquels elles se propagent. Un sujet de grand intérêt dans la communauté scientifique est l’utilisation des ondes guidées ultrasonores pour la détection de l’ostéoporose. Pour la détection de l’ostéoporose, les ondes guidées ultrasonores pourraient offrir une méthode qui permettra à la fois de caractériser les propriétés mécaniques ainsi que d’évaluer les propriétés géométriques. Notre équipe à développer un outil de modélisation performant permettant d’étudier l’interaction des ondes avec l’os. Nous sommes maintenant au stade des expérimentations in-vitro et ex-vivo.
Design of an omnidirectional shear horizontal wave transducer for aerospace structural health monitoring applicationsDéveloppement d'un transducteur omnidirectionnel pour des applications de surveillance d'intégrité de structures aéronautiques (1)Low frequency omnidirectional shear horizontal guided wave transduction has the potential to unlock exciting applications in non-destructive testing and aerospace structural health monitoring. The surface stress required for omnidirectional low frequency shear horizontal guided wave transduction is rotational.  In this project magnetostrictive and piezoelectric concepts will be investigated. A magnetostrictive concept can be found in the literature and it will be assessed for the structural health monitoring application.Piezoelectric transducers are common in ultrasound inspection but it is difficult to convert their strain into rotational stress on a structure. Concepts of coupling a piezoelectric element with a rotational element will be investigated. For both types of transducer, mode selectivity, sensitivity to other modes and the temperature stability will be evaluated in a multiphysics simulation environment provided by Comsol Multiphysics. In structural health monitoring, the size, weight and long-term stability are important parameters that will be taken into account. The most promising concept will be built for experimental validation. 
Image-based navigation guidance during cardiac interventions (Summer 2017) (1)CHD are the most common type of birth defect and occur in 0.5-0.8% live births affecting 1.5 million children worldwide. In the past, surgical treatments required a long recovery time with potential postoperative complications. Today, minimally invasive procedures - namely percutaneous procedures - are gaining more and more popularity in the field of cardiac procedures. However, percutaneous interventions are complexes and require advanced visualization software tools.  Patient anatomy can be vary greatly and selection of the optimal tool might be the key to a successful intervention. A potential solution is to use augmented reality to help cardiologist selecting the optimal tool for their intervention prior to the intervention. The goal of this project is to design and develop an augmented reality software tool for image registration. Advance computer graphics rendering techniques will be used for fusing an image in one reference frame to another.  This will be overlaid on actual x-ray fluoroscopy imaging to obtain an augmented view of the coronary arteries. Augmented reality has many potential usage for guiding coronary procedures. First, visualization tools to better represent anatomical structures would better represent the intervention site and also be able to make better use of medical information from multiple sources. The use of augmented reality in medicine would not only represent the best on-site surgical procedure setting, but also to disseminate this information to contribute to the training of future physicians in classroom for instance.The project will be conducted at ÉTS in collaboration with the cardiology and radiology department of Sainte-Justine Hospital research center, one of the largest pediatric hospital in Canada. 
Développement d'une méthodologie pour l’interpolation des signaux mesurés sur les roues des turbines hydrauliques à différentes conditions d’opérationDevelopment of a methodology for the interpolation of signals measured on the hydraulic turbine runners (Francis) to different operating conditions in order to maximize the exploitation of the available information while minimizing the needs in terms of in situ tests. The work will be based on the properties of cyclostationarity process and will rely on information from available physical and numerical models.
Estimation du dommage cumulé dans les éoliennes Les éoliennes sont des machines tournantes qui subissent des charges cycliques non stationnaires. Leur conception a été réalisée selon un profil d’opérations préétablie.  Pour optimiser le retour d’investissement, ces machines doivent être opérées à la limite de leurs spécifications, d’où le besoin d’avoir un outil précis et robuste pour estimer la fiabilité résiduelle des principaux organes (ex. roulement principale, pâles, génératrice, etc.). Par conséquent, il devient important de mesurer le dommage cumulé et introduire cette métrique dans un modèle de dégradation qui permet l’estimation, dans un sens probabiliste, de la fiabilité résiduelle.
Numerical simulation of mold filling for powder injection moldingThis research project in powder metallurgy involves numerical simulation or injection and rheological testing in a laboratory environment. The main objective of this research project is to develop a new approach for simulating the injection step in powder injection molding process. Powder injection molding (PIM) is a manufacturing technology used to produce small complex net shape metallic parts. This manufacturing process involves a sequence of four steps consisting in 1) mixing, 2) injection, 3) debinding and 4) sintering. Metallic powder is mixed with molten wax to obtain a mixture which is injected into a mold cavity and then cooled to room temperature. During the subsequent debinding and sintering heat treatments, the binder is completely removed from the injected part to obtain a dense metallic component.The model will be developed in partnership with a Master student. The PIM technology rapidly became attractive for the development of high value added metallic parts in the aerospace and medical industries. These novel powder-wax mixtures offer the substantial advantage of producing metal components with similar casting complexity, in small series, and in a cost-effective way. However, a research effort is necessary to expand the use of this promising manufacturing technology in Canadian industry.
Intelligent RF circuit integration and testing To become 'intelligent', radio-frequency (RF) circuits must be both 'self-aware' and reconfigurable. This project aims at demonstrating radio-frequency (RF) circuit intelligence by combining circuit reconfigurability techniques with embedded RF self-measurements in a platform that is dedicated to this end. Our research group has been working on two fronts under this project: (i) developing MEMS (Micro-Electro-Mechanical-Systems) on LTCC (Low Temperature Co-fired Ceramics) to enable circuit reconfigurablity and (ii) developing novel embedded reflectometer circuits in LTCC to provide self-measurement. All work is being done using our in-house clean rooms for MEMS and LTCC fabrication.The intern(s) will work with a team of two PhD students and one dedicated laboratory technician to develop an autonomous intelligent RF amplifier platform that integrates MEMS impedance tuners and embedded reflectometers for self-measurement. The platform will also include a micro-controller that interfaces to RF circuitry through analog to digital and digital to analog converters and which will be programmed to enable the RF amplifier to operate intelligently at a continuously selectable frequency between 4 and 10 GHz and different bias conditions. The micro-controller must be selected to ensure that it meets all system requirements to achieve circuit intelligence and all necessary measurement, control and tuning algorithms must be implemented in it.
Influence simultaneous elongational flow and electric field on the piezoelectric properties of PVDF (1)Influence d'un écoulement en extension et d'un champ électrique sur les propriétés piezoelectriques de PVDFPoly(vinylidene fluoride) (PVDF) is a very interesting polymer that can be used for the design of  flexible sensors or actuators. It is a piezoelectric polymer: an applied voltage causes the polymer to reversibly deform. However, the piezoelectric properties of PVDF depend extensively on the crystalline form of the material. PVDF can present four different crystalline structures, the beta one, being the one presenting the most efficient piezoelectric properties.It is well known that an elongational flow of a molten polymer can allign its molecules. In the case of PVDF, it has also been shown that an electrical field can also allign the molecules resulting in a higher percentage of beta crystalline phase within the material.This project aims therefore at coupling elongational flow, using an existing device, the Sentmanat Extensional rheometer, that can be coupled to a rotational rheometer (apparatus that allows the measurement of a stress imposed to a fluid by a deformation) to an electrical field and see the influence of both the elongational flow and electrical field on the allignment of the molecules and consequently the piezoelectric character of the resulting material.
Use of electrospinning to obtain thermochromic and photochromic sensors (1)Utilisation de l'électrofilage pour obtenir des capteurs thermochromiques et photochromiques.Electrospinning consists of applying a sufficiently high voltage to a polymer melt or solution that is contained in a seringe. Once the polymer becomes charged, a balance between electrostatic repulsion and surface tension results in a stretching of the polymer into micro or nanofibers that can be projected and collected on a grounded metallic piece. The fibers are collected in the form of a non woven membrane, the fibers of which may be oriented depending on the collector used.In this work, the possibility of using electrospinning to obtain photochromic (that change colour when exposed to light) or thermochromic (that change colour when their temperature changes) will be investigated.For that blends of PVDF (polyvinilydene fluoride) and thermochromomic or photocromic aditive will be electrospun.It is expected that the electrospinning process could orient the molecules in such a way that their conformation is changed during the process and present enhanced photochromic or thermochromic properties.This project consists of developping an experimental protocole to obtain photochromic or thermochromic membranes which could have applications in the field of biomedecine.
Influence simultaneous elongational flow and electric field on the piezoelectric properties of PVDF (2)Influence d'un écoulement en extension et d'un champ électrique sur les propriétés piezoelectriques de PVDFPoly(vinylidene fluoride) (PVDF) is a very interesting polymer that can be used for the design of  flexible sensors or actuators. It is a piezoelectric polymer: an applied voltage causes the polymer to reversibly deform. However, the piezoelectric properties of PVDF depend extensively on the crystalline form of the material. PVDF can present four different crystalline structures, the beta one, being the one presenting the most efficient piezoelectric properties.It is well known that an elongational flow of a molten polymer can allign its molecules. In the case of PVDF, it has also been shown that an electrical field can also allign the molecules resulting in a higher percentage of beta crystalline phase within the material.This project aims therefore at coupling elongational flow, using an existing device, the Sentmanat Extensional rheometer, that can be coupled to a rotational rheometer (apparatus that allows the measurement of a stress imposed to a fluid by a deformation) to an electrical field and see the influence of both the elongational flow and electrical field on the allignment of the molecules and consequently the piezoelectric character of the resulting material.
Use of electrospinning to disperse nanoparticles in polyethylene and turn it electrically conductive_Clone (1)Utilisation de l'électrofilage pour disperser des nanoparticules dans une matrice de polyethylene le rendant ainsi conducteurFor the last few years, polymer nanocomposites have interested both academia and industries. Lots of different nanoparticles, for example clays, carbon nanotubes, graphene, cellulose nanocrystals, and metallic oxydes such as ZnO, TiO2 and many others have been mixed to polymers to obtain nanocomposites. These materials normally exhibit better mechanical, dielectric, barrier properties than pure polymers. However, their properties depend on a proper dispersion of the nanoparticles in the polymer matrix.Dispersing nanocharges within polyolefins such as polyethylene can be a challenge in spite of the industrial interest nanocomposites arouse. Electrospinning, a method that can be used to obtain nanofibers of polymers, could be a useful tool to disperse nanocharges within these polymers. However, several challenges remain to electrospin polyolefins. Polyolefin are not soluble in most common solvents and their electrospinning must be carried out in the molten state.  Also, polyolefins do not present the proper electrical properties that it takes to be easily electrospun.This project aims at developping an experimental protocole to electrospin polyethylene and turn it electrically conductive.
Effet de la température de cure des enrobés recyclés à froid (1)Effect of the cure temperature on cold recycled mixesL'objectif de ce projet est d'évaluer l'effet de la température de la cure des enrobés recyclés à froid à l'émulsion et à la mousse de bitume sur leur comportement mécanique. Des essais laboratoires seront effectués pour caractériser et modéliser le comportement de ces matériaux selon la température de cure.
Effet des caractéristiques des enrobés recyclés sur les matériaux bitumineux recyclés à froid (1)Effect of reclaimed asphalt pavement properties on cold recycled asphalt mixesL’objectif de ce projet de recherché est d’évaluer les propriétés des agrégats d’enrobés (AE) sur le comportement thermomécanique des matériaux bitumineux recycles à froid (MR). Actuellement, peu d’information sur les AE sont considérés lors de la formulation de MR. Un nouvel essai développé par la RILEM sera utilisé pour caractériser les différents AE avant de tester les MR. D’autres essais seront aussi développés afin de préciser les caractéristiques importantes des AE qui devraient être considérées lors de formulation des MR.
Matériaux bitumineux traités à la mousse de bitume Effect of reclaimed asphalt pavement properties on cold recycled asphalt mixesL’objectif de ce projet de recherché est d’évaluer les propriétés des matériaux bitumineux traités à la mousse de bitume. Plus spécifiquement, des essais de caractérisation de la mousse de bitume et de linterraction entre la mousse de bitume et les granulats seront a effectuer.
Advanced multiple access for 5G based ultra dense network To meet the huge wireless traffic volume increment in the next decade, the fifth generation (5G) cellular network is becoming a hot research topic tackling this problem. Many technologies are proposed to improve the spectrum efficiency of 5G mobile communication systems such as massiveMIMO, millimeter-wave communications, non-orthogonal multiple access etc… On the other hand, the small cell concept has appeared to raise throughput and save energy consumption in cellular scenarios. To satisfy seamless coverage, a larger number of small cells have to be densely deployed for 5G cellular networks. As a consequence, the ultra-dense cellular network (UDN) is emerging as one of the core characteristics of 5G cellular networks.  In this project, we will investigate, design and analyze novel multiple access techniques taking into account the characteristics of UDN in order to support massive connections. In this vein, orthogonal and non-orthogonal access techniques will be propsed to support high and low data rate for different services/rates such as mobile and internet of things applications.
Wireless Communications for Smart Health  (1) Healthcare is one of the largest industries with 5-18% of GDPs spent on health and Care globally. On the other hand, social, demographic, economic and technological factors are the drivers for ever faster changing healthcare models. In the near future, Internet of Things, Robotics, e-health, m-Health, Cloud Computing and emerging technologies such as 5G, Big Data, SDNs, NFV, Precision and Personalized Medicine will deeply change our way to think about this area. In this training we will study many aspects related to wearable devices (In/on/around-body sensors ) such as channel model, wireless energy transfer, modulations, Internet of things, and energy harvesting  in wireless body area network. 
Deep learning for computer assisted radiology Computer assisted radiology is becoming a standard with the advances in machine learning and artificial intelligence. The goal of this project is to investigate convolutional neural networks for image recognition in MRI and CT scans to detect tumours and other abnormality. The candidate will be immersed in a multidisciplinary setting involving clinicians and engineers to help analyse automatically radiographic images.   
Planification de la production de systèmes manufacturiers non fiables tenant compte de la périssabilité des produits.Nous avons développé et optimisé des politiques de commande optimale stochastique pour la planification de la production de systèmes manufacturiers non fiables. Ceci a donné lieu à d’importantes contributions à la littérature (voir CV). Nous avons ainsi proposé des politiques de commande à rétroaction sur l’état du système (ex: niveau des stocks), basées sur la politique du seuil critique ("hedging point"). Cette politique consiste à construire et à maintenir constant un stock de produits finis dans le but de continuer à satisfaire la demande durant les états non opérationnels de la machine. Plusieurs extensions ont été réalisées pour étudier différentes configurations de systèmes (ex. considération de l’approvisionnement, la sous-traitance, les stratégies de maintenance, le contrôle de la qualité, etc.).  Dans le cadre du présent projet, nous proposons d’étendre nos politiques de commande optimale pour considérer la périssabilité des produits. Dans ce contexte, un produit qui reste en inventaire au-delà d’une certaine période, sera soit rejeté, soit vendu à rabais, ce qui a un impact sur la performance économique du système. L’objectif est de développer de nouvelles politiques de commande des systèmes de production et d’optimiser leurs paramètres (ex. en minimisant les coûts). Ceci permettra pour un système de production donné, de déterminer un rythme de production, une stratégie de maintenance des équipements et une séquence de setup qui permettent de gérer efficacement l'inventaire.Pour contribuer à la solution d'un tel problème, nous proposons une méthodologie combinant des modèles analytiques, de simulation et les technique d’optimisation de la simulation (ex. plans d’expérience).  Nous commencerons par considérer un système de production simple: Une machine non fiable traitant un seul type de produits. Puis nous étendrons notre approche à d’autres cas plus complexes. Notre approche sera validée par un cas industriel dans le domaine de l’agro-alimentaire. 
Privacy communications for IoT services Recently, the centralized smart home control have resulted in a new class of applications which require individuals to contribute their private data in order to amass, store, manipulate and analyze information for decision-making purposes. This is enabled thanks to networked smart objects that monitor, and report various types of data, such as energy consumption, temperature, quality of air, etc. On one hand, this fine grained information enables trending, forecasting and fault detection analysis, which leads to a more efficient and robust control and management system; on the other hand, this information reveals important privacy information of human actors.Recently, a strong notion of privacy, namely, differential privacy has emerged, which provides some privacy guarantees against adversaries with arbitrary side information. Differential privacy aims at limiting the risk enhancement to one’s privacy when he contributes his data to a statistical database by guaranteeing that, even if the sender removes his data from the data set, the released results would not likely become significantly more or less. However, strong privacy guarantees may have negative impacts on application performance. In the same time, the software-defined networking (SDN) paradigm which separates the control plane from the data plane has emerged as potential solution dealing with the complexity of IoT networks. In particular, the ability of implementing new algorithms to dynamically handle packets in OpenFlow-enabled network elements to achieve specific administrative goals makes it possible to develop new real-time security and privacy mechanisms from in-network perspectives. This research is aimed at building a new framework for real-time differential privacy from signal processing perspective, and implementing a novel method for providing real-time privacy preserving using SDN technology which flexibly and optimally adds noises to network flows. They are substantial for the development of carrier-grade smart home, Machine-to-Machine (M2M), IoT, and Telco Cloud technologies.
Conception de capteurs intelligents pour mesurer la qualité de l'airIl existe plusieurs systèmes de capteurs pour mesurer la qualité de l’air à travers le monde. Ces systèmes ne contiennent toutefois pas les capteurs que nous aimerions retrouver dans un tel système. Le système recherché devrait être muni des capteurs de mesure suivants: COx (CO2,  CO), NOx (NO, NO2), Particules fines, Température, Pression atmosphérique, Humidité, Niveau sonore, Intensité de lumière. Les systèmes doivent être alimentés en énergie (piles et énergie électrique) et être équipés d’antennes pour transmettre les données captées dans un système Cloud. Deux types de protocoles de transmission doivent être implémentés: les protocoles de communication proche (near field communication - NFC) comme WiFi et/ou Bluetooth, et les protocoles de communication à longue distance comme LoRaWAN et/ou 3G/4G/LTE.Le système doit permettre de calibrer les données des différents capteurs de façon régulière selon une procédure par un organisme de normalisation reconnu au Canada. Un boitier fonctionnel doit aussi être conçu pour les différentes composantes des systèmes. Deux boîtiers peuvent être considérés : un boîtier pour un usage à l’intérieur d’un bâtiment et un boîtier pour l’extérieur. Le boîtier pour l’intérieur est toutefois prioritaire.Une application de client sera développée sur la plate-forme Web (accessible par l’Internet) et sur la plate-forme de téléphone cellulaire (i.e., Androit), permettant d’afficher des données collectées en temps-réel et statistiques. Un exemple de l’interface Web peut être consulté sur : https://smartcitizen.me/kits/645.
Software-defined networking in smart home Today’s advanced wireless networks are ready to deliver broadband data service at a significantly lower cost than in the past, thanks to extensive standardization. These networks offer many features necessary to enable M2M services in the future embedded Internet. Home networks are also rapidly developing to include a large diversity of devices, including mobile phones, personal computers, laptops, TVs, speakers, lights, and electronic appliances. Enabling M2M on household devices is, however, technically challenging because M2M services have very different specifications. Also, the integration of M2M and existing home access network services, in particular passive optical network, needs to be taken into account.This project will be investigating software-defined solutions for converging optical and wireless access networks in smart home. The candidate will evaluate of existing architecture, and then design a scalable, robust and reliable software-defined home network. He/she will propose approaches and develop algorithm to virtualize home network, and provide QoS for home services based on bandwidth sharing and optimization, as well as to define a fault-tolerant architecture for virtual home network and virtualize smart home M2M box. The project also involves research on resource discovery, network QoS, resource allocation, and virtual resource grouping and sharing.
Big data mining in smart community In a smart home and smart community, networked M2M devices generate various traffic patterns, including periodic, event-driven, generated amounts, and multimedia streaming patterns, depending on their applications, which is a valuable source to make decisions on home automation and smart community management. Big data management aims to improve not only the control of communications network, but also to monitor user and system behaviour all the time and store the data, getting several parameters through different devices to always ensure the well-being and the home control. A cloud based framework for statistical data processing is required based on the parallel processing paradigms. This will be leveraged regarding new sources of information from smart homes, as well as energy data management standards recently defined by IETF.This project will be dedicated to big data modelling and management for smart services in a networked community. The candidate will investigate and develop data collection methods to perform extensive experiments to gather data on consumption, emissions, and behaviours of actors involved in the smart home and cloud. A platform for big data storage and management will be built, as well as patterns and models characterizing real-time operational status of smart home appliances, cloud resources and users over time. He/She will then propose state-of-the-art algorithms for processing query big databases, analyzing behaviors, and optimizing operations on knowledge bases.
Statistical models for traffic in virtual WAN Today, network operators are increasingly managing their pools of network elements and long-haul connections with the help of WAN controllers, like OSCARS, OpenDRAC, Argia, and v-WAN. With an increase in traffic demand and heterogeneity of network architecture, these WAN controllers are facing challenges of interoperation & analytics. Therefore, analytical models adding to such inter-datacenter tools are required to help carriers planning ahead how to deploy their on-demand circuit without excessive over-provisioning.This project will address traffic models for various types of applications in inter- data center network environment, especially with respect to Telco and multimedia applications. These models will be used to develop algorithms and methodologies to optimize resource consumption and environmental impacts of the core network, which is key element of an inter- data center orchestrator.
Acquisition et manipulation de signaux RF échographiques médicaux  (1)Acquisition and manipulation of biomedical ultrasound RF signalsOur laboratory is with an ultrasound scanner designed for research purposes.  The equipment includes functionalities not usually found in clinical ultrasound machines,  including the possibility of acquiring so-called radio-frequency (RF) ultrasound signals, as opposed to the conventional type of grey scale image normally shown on the screen.  RF signals are the raw ultrasound echo signals returned to the machine by the transducer, whereas the display merely shows the envelope of this signal, thereby removing potentially useful information from the original data.  The goal of this project is to exploit this equipment in the context of freehand 3D ultrasound (a 3D image acquisition protocol whereby a series of images are acquired by manually sweeping a conventional 2D ultrasound probe whose position and orientation are tracked over a structure of interest) and/or elastography (a technique for measuring the stiffness of tissues using ultrasound imaging). 
Development of real-time lip tracking software This internship project is part of a larger, collaborative project with the department of linguistics at UQAM.  The goal of this larger project is to develop and assess articulatory biofeedback methods in the context of speech therapy for speech-impaired children.  While tongue motion biofeedback will be provided using real-time ultrasound imaging (the group's specialty), lip motion biofeedback (which is also very important to speech and the topic of the internship), can easily be provided using real-time imagery from a video camera.The goal of the internship project is to develop a software prototype that allows real-time tracking of the shape taken by the lips during speech.  The software will be developed for a Linux platform and will exploit existing open-source libraries for general computer vision (e.g., OpenCV) and face analysis (e.g. dlib).
Audio processing algorithm for digital audio filtering of a smart earplugSound exposure in the hospital can have deleterious effects on patients and practitioners. Clinicians perform worse on tasks involving patient monitoring in noisy and highly attentionally demanding environments. Research on the signal-to-noise ratio of alarms can decrease the overall sound exposure by decreasing the alarm fraction contribution of total sound. Alarms in the ICU sound frequently and 85-99% of cases do not require clinical intervention. As alarm frequency increases, clinicians develop ‘alarm fatigue’ resulting in desensitization, missed alarms, and delayed responses. This is dangerous for the patient when an alarm-provoking event requires clinical intervention but is inadvertently missed. Alarm fatigue can also cause clinicians to: set alarm parameters outside effective ranges to decrease alarm occurrence, decrease alarm volumes to an inaudible level; silence frequently insignificant alarms; and be unable to distinguish alarm urgency. Since false alarm and clinically insignificant alarm rates reach 80-90%, practitioners distrust alarms, lose confidence in their significance, and manifest alarm fatigue. Yet, failure to respond to the infrequent clinically significant alarm may lead to poor patient outcomes. Fatigue from alarm amplitude can be address pending that these alarms were produced at proper signal-to-noise ratios (SNR), as recent studies demonstrated that low to moderate SNR where sufficient for clinicians to react properly to alarms while considerably decreasing their perceived levels and annoyance.
 Analyse et optimisation des systèmes de protection contre le givre pour avionAnalysis and optimisation of aircraft ice protection system Environ 10% des accidents d’aéronefs sont liés à des phénomènes météorologiques comme les précipitations givrantes.  L’accumulation de givre sur les ailes ou les pales d’un aéronef réduit la portance et augmente la trainée. Un aéronef peut voler dans des conditions givrantes si il est équipé de systèmes de protection contre le givre.  Souvent, ces systèmes utilisent la chaleur pour faire fondre la glace sur les parties critiques de l'avion, comme les systèmes antigivre qui utilisent l'air chaud des moteurs.  Le défi est d'utiliser le moins d'énergie possible pour chauffer la surface tout en gardant l'avion sécuritaire lorsqu'il vole dans des conditions givrantes.  L'objectif de nos recherches est d'appliqué des outils de conception de plan d'expérience et des outils d'optimisation pour étudier numériquement les systèmes antigivre.  Le but à long terme est de proposer des méthodologies et de développer des logiciels afin d’aider à la conception des systèmes de protection contre le givre pour les aéronefs.Plusieurs logiciels sont utilisés pour les études CFD:  ANSYS, SU2, Paraview, Matlab et code de calcul maison. Les calculs sont réalisés sur les superordinateurs  de calcul Canada.  Plusieurs géométries sont étudiées, de la géométrie académique comme un jet chaud chauffant une plaque plane, à la géométrie industrielle, comme une pale en rotation.
CFD prediction of aircraft performance degradation due to icing Airfoil and wing performance degradation using CFD solverVarious codes are used for the CFD studies: ANSYS, SU2, Paraview, Matlab as well as in house code.  The numerical simulations are carried out using a supercomputer from Calcul Canada.  The studies are carried out on various geometries, ranging from academic geometry to industrial geometry, such as airfoils, straight wings, tapered wings and swept wings.
Effect of microstructural evolutions in dissimilar friction stir welded joints on their mechanical strength (1)Effet des évolutions microstructurales dans les joints dissimilaires soudés par friction-malaxage (Friction Stir Welding: FSW) sur leur résistance mécaniqueFriction stir welding process (FSW) is more and more used in the assembly of structural components for various applications (aeronautic, automobile, transport, etc.) in order to substitute riveting techniques. This technique aims to weld various dissimilar materials, enabling to design non-uniform structures and to better respond to specific needs in terms of local properties. In the present study, the mechanical (tensile and fatigue) behavior of dissimilar aluminum alloys of the AA-2XXX series will be investigated.   The microstructure and the subsequent mechanical properties of a FSW joint are intimately related to both welding parameters (advancing speed, rotation speed, plunge depth) and the tool geometry. Different welding conditions will be investigated in order to evaluate the impact of welding parameters and the complex 3D microstructure of the joint on the mechanical properties of the joint. A complete characterization of joints will be conducted using various advanced techniques. Two different scales will be particularly studied. i/ A global approach with conventional mechanical techniques will aim to evaluate the macroscopic mechanical response of FSW joints in comparison with the base materials. ii/ A micromechanical approach (mechanical tests + digital image correlation) will be adopted to assess the local and heterogeneous mechanical response of the joint.Furthermore, various post-welding heat treatments or thermomechanical treatments will be tested in order to optimize the metallurgical state within the joint and base materials and then the mechanical properties of the joint.
Ductility improvement of coatings for aeronautical and power-plant turbine applications (1)Amélioration de la ductilité de revêtements pour turbines aéronautiques et terrestresCoatings are used in many application fields in order to improve specific surface properties (environmental protection, wear, impact, etc.) of a substrate. In the particular case of aeronautic and power-plant turbine applications, coatings are deposited on structural components in order to prevent them from high temperature oxidation and intermediate temperature corrosion. While the chemical properties of coatings have been optimized through decades to improve their specific protective function, the mechanical and thermal properties of coatings have match in a certain manner with the ones of the substrate in order to avoid premature failure of the coated component. Up to now, coatings used for turbine applications are commonly aluminide or MCrAlY coatings. Such materials exhibit a quasi-brittle mechanical behavior at low temperature (below 600°C) and cause premature cracks under thermomechanical stresses. Therefore, the mechanical characterization and the improvement of the mechanical properties (high temperature yield strength and low temperature ductility) of such materials are now of major concern for a more reliable design of coated components. In the present study, different coatings will be investigated. The goal is to find a relationship between the microstructure of the coatings and their mechanical properties in a wide range of temperatures. Different heat treatments and chemistry optimization will be conducted to try to improve at the same time the high temperature yield strength and its low temperature ductility. Micromechanical tests on free-standing coating specimens will be performed. A consistent database of coatings properties will be performed for further modeling approaches of coated materials.  
Mining the Cloud for Assistive Technology Personalization Research on eHealth focuses on employing computer and information technology for improving the health services provided to the public in general. Among other goals, eHealth aims at delivering high quality solutions for tracking and monitoring the development of illnesses and conditions which, for example, permit patients and their carers (e.g. doctors, nurses, family members) to know the progress of their conditions, follow medication regiments, or measure goal achievement.  A critical challenge is how to personalize (i.e. customize the use of) the IT solutions to the concrete needs of each patient because his/her context which can vary significantly from one person to another with the same illness or condition. Among others, Cloud Computing and Data Science have shown great potential to help achieving these goals of eHealth. The proposed student project is part of a larger research project that aims to use these two paradigms for developing customized solutions for assistive technology for autism --- a neurological condition that affects social, intellectual, and developmental aspects of people. The student project consists on developing software modules for recording, processing, and analyzing multi-modal data (e.g. text, sound, bio signals, geo position, etc.). The data gathered will be analyzed with data mining tools and used for the customization process of the assistive technologies we are developing. 
Caractérisation des enduits de terre : propriétés de surface et durabilité/Characterization of earth plaster: surface properties and durabilityThe research project consists in five main steps: 1) short literature review, 2) characterization of earth materials, 3) study of earth plasters, 4) study of durability toward water, 5) report writing. The literature review included information from reports and scientific journal articles to confirm the experimental protocols. The characterization of the earth is achieved with geotechnical methods and other advanced methods. The earth plaster is tested to determined flow characteristics, contact angle, capillarity coefficient, adhesive properties, elastic modulus, flexural strength and dimensional variable. The earth plaster is then modified with natural stabilizers, and characterized with the same procedure. The durability toward water starts by identifying the proportion of the types of water in the sample (chemically bound and evaporable), swelling and shrinkage tests are performed, among others. The student is expected to document his experimental approach and to write a project report at the end. 
Personalizing Mobile Apps Based on User Profiles Development of mobile applications is a growing market with hundreds of so-called apps added each month to stores like Apple’s or Google’s. Apps commonly focus on concrete niche markets and usually come with configuration capabilities that allow them to adapt to the needs of their users. The project will analyze the usability of our customization approach (tool and methodology) to help developers add better customization support to their apps.  As concrete case study, the student will focus on applying our approach to open-source apps develop for children with autism – a neurological condition that affects social, intellectual, and developmental aspects of people.
High Isolation Duplexers in LTCC Technology Full duplex technology is widely used in wireless communication and is emerging as the technology of choice for 5G systems. Duplexers are three port devices that allow the connection of the transmitter and receiver to a single antenna by routing the transmitted signal from the transmitter to the antenna and the received signal from the antenna to the receiver. They are used to isolate the high power transmitter from the ultra-low power receiver that share the same antenna. Leakage from the transmitter to the receiver can drown the received signal resulting in loss of communication. Therefore, it is essential that the isolation between the transmitter and receiver in the duplexer be as high as possible. This project consists of designing balanced duplexers that provide increased isolation between transmitter and receiver through the use of analog signal cancellation circuitry. The circuitry will consists of multiple couplers to be designed and prototyped in LTCC technology along with filters provided by QualComm, a supporting partner of this project.  
Optimisation and validation of a real-time self avatar for use in motor rehabilitation (1)Optimisation et validation d'un égo-avatar temps-réel pour l'utilisation en réadaptation motriceVirtual reality (VR) is increasingly used in physical and motor rehabilitation. This is in large part do to the high control one has over different variables of the virtual environment. In immersive VR, we have the added possibility to control how the user sees his own body by representing it as a virtual self-avatar. When latency is sufficiently low and we have high synchronicity between a user’s movements and those of his virtual avatar, this causes a subjective illusion that the avatar is the actual body of the user. This is called the ownership illusion. Several studies in the field of psychology have shown that the ownership illusion influences how a user behaves in virtual reality. If a segment of the avatar is displayed in a different position than the actual position of the user’s body, the ownership illusion creates a proprioceptive drift whereby the user feels that the position of his body is closer to that of the avatar. Our recent research has shown that, using this illusion, it is possible to manipulate the kinematics of a user while he is walking on a treadmill, by manipulating the movement of his real-time self-avatar. The objective of the proposed project is to perfect the biomechanical model of this avatar for a more realistic representation of upper-limb movements and to demonstrate the feasibility of using this avatar combined with vibrators placed on the tendons that give the illusion of movement, in order to induce unconscious changes in a user’s movements.
Evaluation of the impact of a cognitive training protocol on landing biomechanics (1)Évaluation de l'impact d'un entrainement cognitif sur la biomécanique de l'atterrissage Athletes in team sports must track and manage a large amount of information in their visual field. This results in a cognitive load that reduces the attentional resources available for performing motor tasks, which in turn diminishes performance. Recent studies have shown that a non-specific perceptual-cognitive task called multiple-object tracking (MOT) can be used to simulate this cognitive load. Moreover, it has been shown that performance in a virtual reality MOT task can be improved with training. In our recent research, we have found that for many athletes, the increased cognitive load also leads to a degradation of biomechanics of landing once physical fatigue sets in. This degradation leads to higher solicitation of the anterior cruciate ligament and may be linked to increased risk of non-contact ACL injuries, which have recently been shown to have a cognitive link. The objective of the proposed research project is to evaluate if a cognitive training protocol in virtual reality will reduce the degradation of landing biomechanics caused by a cognitive load. A secondary objective will be to identify what characteristics of an individual can be used to predict if his (her) biomechanics would be degraded by a game-situation cognitive load, and would therefore benefit from perceptual-cognitive training.
Newborn Cry-Based Diagnosis System The acoustic characteristics of infant cries reflect central nervous system integrity.The potential for their use in the early diagnosis of various pathologies in newborns remains largely undeveloped. Our aim is therefore to analyze the cries of newborns and to develop a system of early diagnosis for the identification of selected pathological conditions. In order to develop this system, we identify and quantize the acoustic characteristics that appear the most apt for betraying the pathological conditions.This minimal-cost system uses advanced signal-processing techniques in order to alert paediatricians to the possible presence of conditions needing attention in the absence of clinical signs. The proposed system is usable for both preterm and full-term newborns. The system developed focuses on two aspects of interest: 1) Pathologies that can be identified using standard techniques2) Pathologies that are not detectable without in-depth examination and specialized tests.The main goal of the project is to broaden the diagnostic system to include other serious pathological conditions that afflict newborns. Early diagnosis before the onset of clinical symptoms will increase the likelihood of successful intervention before the illness has serious impact on the health of the infant.In this project, a careful attention is given to both preterm and full-term newborns. The preterm infants pose significant risks related to functional immaturity of the organs. They also have a vulnerability to infections and increased risk of brain damage when babies suffer from important jaundice. Hence the need for early diagnosis of various diseases that can affect this category of infants.
Proximity detection system The project consist of an access point router running an open source firmware (OpenWRT or LEDE or manual install of the utilities required) that will run a scan service to feed a big data back-end system. The service will perform a WIFI (2.4 GHz and 5 GHz) and a Bluetooth scan on connected and non-connected (promiscuous mode) devices. The project only covers the proximity detection without involving any concept of a beacon and user profile (App).The objectives of the project are to detect a user in an environment and collect this public information. Specifically, we want to:1. Detect MAC addresses that are close to the access point.2. Detect the distance between the user and the access point. 3. Detect presence of connected and non connected devices (promiscuous mode).4. Calculate the number of minutes of active presence and frequency of each users.5. Use GeoIP or Google Api to Link IP address to lat/long. See table 2 below to see the type of data to collect.6. On a map, display all access points and users in real-time.7. Find user speed.8. Verify the quality of the data collected from points 1 to 7.9. Document the solution. This intern project will potentially lead to a Master's project and a scholarship provided by the supervisor.



Empirical analyses (data mining) of open-source software The intern will use perform empirical analyses of various open-source projects using tools such as Pharo/Moose, R Studio, etc. The analyses will be done on design qualities such as stability, fault-proneness, change-proneness, etc. 
Generating DEM models for porous media from CT scan reconstructionsCréation de modèles DEM pour des milieux poreux à partir de reconstructions par CT scan  (1)Discrete elements are increasingly used in geotechnical engineering to model geotechnical applications or problems that are essentially dependent on grain scale behaviour, such as internal erosion (migration of particles inside a soil). With the discrete element method (DEM), particles are modelled individually. Their displacement is calculated from Newton's second law (F = m a) and from contact models that define forces between particles that are in contact. As it is the case with other numerical methods, DEM results must be validated with experimental results. One promising avenue to validate DEM results is the 3-D reconstruction of soil specimens using X-ray tomography (CT scan). The main objective for this project is to program a subroutine that will automatically generate a list of grains with their position and radius from a CT scan reconstruction. The tool could be programmed using any programming langage (e.g., C++, JAVA, Python, MATLAB). To simplify the problem, reconstructions of spherical glass bead samples will be used at first. This tool will eventually be used 1) to generate samples for DEM models from laboratory specimens, and 2) to compare DEM and experimental results.  For example, columns filled with soil for internal erosion experiments could be scanned before and after being subject to a flow of water and a hydraulic gradient. The initial specimen could then be generated in a DEM model, tested virtually, and compared with the real specimen at the end of the test.
A systematic review of Building Information Modeling (BIM) themes, trends and clusters through ten years of scientific publicationsThe Building Information Modeling (BIM) approach is significantly changing the way construction projects are carried out and the architectural, engineering, construction and operation (AECO) firms face important challenges in their attempts to adopt the BIM. While the early research on BIM was focused on the technological aspects, it is important to note that the array of expertise encompassed by BIM has considerably evolved over time, with perspectives ranging from information technologies to organization- and processes-related issues. While several series of conferences and communities have developed around these issues for a better adoption of BIM, it remains very challenging to clearly define the contours of the BIM approach as scientific discipline.This research project is part of a wider reflection that aims at portraying the BIM approach as a scientific discipline. It focuses on a systematic review of the scientific literature published over the past 10 years in order to identify the bibliometric themes, trends and clusters of the BIM research. The results of the study should enable researchers and practitioners to better position themselves in relation to the evolution of the BIM approach and thus better adapt it to the real needs of industry in general and of Quebec firms in particular.A methodological approach has already been developed and consolidated at the ETS to carry out this type of systematic review. The chosen student will therefore benefit from the existing methodology. Moreover, he will find the context necessary to carry out a rigorous study leading to sound results.
3D Characters, Modeling, and Numerical Geometry for Computer Graphics with Applications in Video Games and Visual EffectsResearch in 3D computer graphics, character creation, and numerical geometry is ongoing in the Multimedia Lab at ÉTS. The topic of character creation remains difficult because humanoid characters are expected to have a high level of realism in their appearance and animation. It is thus beneficial to allow the transfer of attributes (mesh parts, animation controls, textures, etc.) from a character to another to ease the preparation of this new character. The intern is expected to work on state of the art algorithms that operate on surfaces and other attributes relevant to character creation and animation. The intern will likely read state-of-the-art scientific papers and implement some of the algorithms found in these papers, with some help of the project team members. The intern will work in the Multimedia Lab of the École de technologie supérieure (ÉTS), Montreal, Canada. He will have access to a desk and a workstation with the required software for the internship. ÉTS is located in the heart of Montreal. It is easily accessible by public transportation and is walking distance to downtown Montreal. 
Fluid Simulation for 3D Computer Graphics with Applications in Visual Effects and Video GamesResearch on fluid simulation is ongoing at the Multimedia Lab of ÉTS, currently focusing on the simulation of liquids and melting. This research is conducted in collaboration with Digital District Canada, one of the successful visual effects studios from Montreal. Fluid simulation requires lengthy computation times and should allow some artistic control. Parallel computation approaches are promising for reducing the computation times. Exploring and intermixing different simulation paradigms is also another avenue to improve the stability of the simulation and reduce the computation times. The intern is expected to work on state of the art algorithms in fluid simulation. The intern will likely read state-of-the-art scientific papers and implement some of the algorithms found in these papers, with some help of the project team members. The intern will work in the Multimedia Lab of the École de technologie supérieure (ÉTS), Montreal, Canada. He will have access to a desk and a workstation with the required software for the internship. ÉTS is located in the heart of Montreal. It is easily accessible by public transportation and is walking distance to downtown Montreal. 
Design of Physical Simulations with Smart User InterfacesDesign of Physical Simulations with Smart User InterfacesDesigning physical systems for simulation can be a difficult and challenging task. For instance, selecting appropriate values for physical parameters, such as mass and stiffness, can have a drastic impact on the stability of a simulation. This is perhaps most important for real-time applications, such as video games and virtual reality, where maintaining the frame rate and stability is very important. Most of the existing solutions for preserving these characteristic modify the simulation at run-time. Alternatively, this project will explore solutions that allow the user to avoid making poor design decisions by integrating numerical analysis of the physical system as part of the user interface. The outcome of this project will be a set of tools that reduces the expert knowledge required to design physical simulations. Furthermore, this tool will recommend improvements to model based on the analysis. We expect that this will be a boon for content designers in numerous industries, such as video games, VR, and interactive training applications.
Computational Design Involving Ballistic Motion Computational Design Involving Ballistic MotionThis project will focus on the computational design and fabrication of ballistic motion for 3D objects. The purpose will be to explore the use of ballistic motion for creating interesting examples of kinetic sculpture and shadow art. The outcome will be an apparatus for synthesizing the ballistic trajectories of collections of real-world objects based on a numerical optimization, which will be used to generate fascinating and intricate patterns which can only be realized by launching the objects at the correct time, speed, and direction.  This project truly lies at the intersection of art, engineering, and computational design.
Grasping and Manipulation Control Strategies for 3D CharactersGrasping and Manipulation Control Strategies for 3D CharactersThere has recently been a proliferation of techniques to synthesize motion of physics based characters involved in walking, running, jumping, and full-body agile motions. However, control methods for physics-based grasping and manipulation remain elusive, especially for real-time applications such as video games. This is due in part to the challenges introduced by contact, which introduces discontinuities and non-linearity in the motion planning landscape. This project will explore control strategies for 3D characters involving in contact-rich grasping and manipulation tasks that generalize across character models and objects. The outcome of this project will be a framework for synthesizing complex grasping motions for characters in video games and VR applications, giving them the same interaction capabilities as a real human! This project lies at the intersection of physics simulation, control, and machine learning.
Modélisation des propriétés thermiques des composites/ Modelling of thermal properties of compositesThe research project consists in four main steps: 1) short literature review, 2) modelling of the thermal property of a base scenario, 3) modelling of other scenarios and 4) report writing. The literature review included information from reports and scientific journal articles to confirm modelling procedures. The modelling will be performed with Comsol software and Matlab. A model is already started and the student can start from existing models. The student will modify the model to change the polymer and the particles. The thermal properties will change according to the content in particles, their nature, geometry and orientation. At the end, the student must write a report. 
L'impact des nanoargiles et des adjuvants sur la rhéologie et la mécanique du ciment/Impact of nanoclays and admixtures on rheology and mechanics of cementThe research project first starts by the synthesis of modified nanoclays, then to study the rheology of cement with different proportions of nanoclays and admixtures (superplasticizer and air entraining), then to observe the microstructure with the microscope and to measure the properties at the solid state. The objective is to understand the conditions affecting the yield stress and the structuration of cementitious materials with nanoclays and admixtures. The nanoclays are functionalized with an established protocol. The nanoclays and admixtures are mixed in cement and the mixing procedures must be precised. The rheology measurements will be done with different geometries, to understand the impact of the geometries on the results. Microscopy will allow observing the structuration of materials. Mechanical strength measurements will allow to understand how nanoclays and admixtures affect the strength. At the end, an environmental balance will be estimated.
Deep Learning Architectures for Visual Recognition in Video Surveillance Applications   The ability to automatically recognise activities, cars, events, faces, license plates, people, and other objects of interest in video streams recorded across a distributed network of surveillance cameras can greatly enhance security and situational awareness. However, recognising objects in unconstrained real-world videos are among the most challenging tasks in video surveillance because accurate and timely responses are required for analysis in complex real-world environments. Indeed, the performance of state-of-the-art recognition systems is severely affected by changes in captured conditions (pose, illumination, blur, scale, etc.) and camera interoperability. Moreover, since object recognition models are typically designed a priori using a limited number of labelled reference samples that are captured under controlled and/or specific conditions, they are often poor representatives of a target object to be recognised during operations. Adaptation of these systems to multiple non-stationary operational environments (defined by varying environmental factors, camera viewpoints and individual behaviours) remains a fundamental issue for object recognition in real-world surveillance applications.   The objective of this project is to develop new adaptive spatiotemporal systems for accurate recognition of faces and actions across a network of surveillance cameras. Despite the limited amount of labelled reference data, these systems will benefit from new cross-domain adaptation approaches that rely on unlabeled data and contextual information from the operational environment in order to sustain a high level of performance.  Our particular interest is with Trunk-Branch Ensemble CNNs, where a trunk network extracts features from the global holistic appearance of object ROIs, and branch networks effectively embed local asymmetrical and complex object representations.  For spatiotemporal recognition, hybrid deep learning architectures will allow combining information from CNN and RNN layers over object trajectories. Finally, since time and memory complexity are key issues for real-time video surveillance applications, efficient CNN architectures, like PVANET and Deep Fried FreshNets, will be considered.  
Optimization of virtual resource migrations in cloud computing The project is dedicated to implement new algorithms and methods supporting migration of virtual resources in cloud computing environment (e.g., OpenStack). This includes migration of virtual machines, virtual switches, virtual routers, and virtual storage. Migrations will be achieves in a scalable and seamless manner, aimed at minimizing processing and network resources while maintaining QoS of running cloud applications. Practical work will be done on various simulations and realistic cloud environments to measure migration performance, and to validate the proposed algorithms and methods.
Defining guidelines for the integration of Knowledge Management best practices in BIM projectThe recent technological developments of the Building Information Modeling (BIM) approach are full of promises. By providing a three-dimensional model as a central component of the construction projects, BIM gives construction the tools to better manage its duality of process and product. The model of the product can, therefore, be more finely analyzed upstream in order to better think the construction process. But Architectural, Engineering, Construction and Operations firms are facing significant challenges in their experience of BIM adoption. One of these challenges is related to association of the BIM practices with a knowledge management system for continuous improvement purposes. Indeed, while several research studies have been dedicated to improving the BIM adoption in the recent years, few studies have been devoted to its link with knowledge management. It should be said that the linkage between BIM practices and knowledge management practices is challenging.The aim of this research project is to propose guidelines for the integration of the knowledge management best practices in BIM projects. The first step is to identify the recent practices and theories in the field of knowledge management and BIM. It will then propose a concept for the integration of these practices in temporary organizations (projects) or permanent organizations (construction) organizations. A proof of concept will finally be proposed for the Quebec context.
Adaptive Mesh smoothing algorithms Most numerical simulations for fluid flows are performed using discretization methods such as the finite element and finite volume methods. These methods require a mesh representing the computational domain. The mesh can be adapted dynamicaly with the obtained solution to improve the accuracy. Mesh smoothing algorithms are used to obtain a regular adapted mesh. These algorithms will be programmed using Python language and integrated in an inhouse code. The student will have an exposure to FEM simulations and practice advanced programming.  
Pedestrians crossing and associated safety issues/Traversées piétonnières et problèmes de sécurité associésInfluence of the street layout on traffic speed and acceleration / Influence de l’aménagement de la rue sur les vitesse et acceleration de la circulationAlthough the number of traffic accidents is decreasing in the province of Quebec over the years, the number of pedestrian fatalities in the city of Montreal has significantly increased lately. To prevent those fatalities, it is essential to get a better understanding of the interactions between pedestrians and their environment. Conducted in parternship with Piéton Québec, a NGO campaigning for the safety and comfort of pedestrians, the project focuses on how pedestrians deal with the conflicts they have with roadway traffic while crossing. The project includes the study of legal and illegal crossings both at intersections and between them, in Montreal. The project aims at understanding the causes of the pedestrians’ safety issue and developing potential solutions.The intern will take part at the first stage of the project, which consists mainly in collecting the data and proceeding to an exploratory analysis. See below for the specific tasks.
Automatic Calibration of physical properties using Genetic AlgorithmsMost pysical process in mechanics (either for fluids or solids) are governed by mathematical models which require a certain numer of physical parameters. Very often, these parameters are estimated within certain ranges. Calibration is a process by which more accurate parameters are obtain such that the results match the observations. In this project, genetic algorithms implemented in Matlab or Python libraries will be used. A software interface will be programmed to couple these libraries with a finite element software for modeling real dams.  
Apprentissage profond : applications en géotechniqueDeep learning applications in geotechnical engineeringTests to determine the grain size distributions, compaction properties, shear strength and compressibility of soils represent a very large proportion of the tests that are conducted every day in commercial geotechnical laboratories. Even if these tests are very common, they have not evolved significantly since they were created in the first half of the 20th century. For instance, grain size distributions are still determined by sieving and by sedimentation tests. These classic geotechnical engineering tests are time consuming and not necessarily very accurate.The main objective of this research project if to train a machine learning algorithm to determine the grain size distribution of soils from photographs. The intern will contribute to the population of a database of soil photographs and grain size distributions. The database will be populated using photographs and grain size distributions obtained from commercial laboratories. Photographs and the grain size distribution of other soils will be obtained at ÉTS. The machine learning algorithm will be based on the Microsoft Cognitive Toolkit and the Azure cloud computing service.Results for this project could have important ramifications as a very large number of grain size analyses are conducted in geotechnical laboratories every year in Canada and abroad. Similar deep learning approaches could also be applied to other geotechnical applications, for instance the prediction of other soil properties from soil photographs, such as shear strength. This approach would also have a significant impact on geotechnical engineering practice in developing countries where access to soil mechanics equipment can be limited.
Influence of street layout on drivers’ behavior /Influence du design de la rue sur le comportement des automobilistesInfluence of the street layout on traffic speed and acceleration / Influence de l’aménagement de la rue sur les vitesse et acceleration de la circulationTraffic exhaust and noise emissions are highly dependent on drivers’ behavior. The more aggressive their behavior, with higher speeds and stronger accelerations, the more emissions their vehicles produce, and the more they adversely affect the environment and public health. One efficient way to deal with this may be to design the streets so the drivers have no choice but to naturally adopt a less aggressive behaviour. The project aims at gaining a better understanding of how the drivers’ behavior adapt to the street layout in order to eventually develop low-emission street designs. The project includes the study of traffic characteristics (mainly vehicle speed and acceleration) in a set of Montreal streets with different layout (number of lane, width of the roadway, presence of parking lane, etc.).The intern will take part at the first stage of the project, which consists mainly in collecting the data and proceeding to an exploratory analysis. See below for the specific tasks.
Deep learning for medical image segmentation The segmentation of medical images (e.g., brain, spine, heart, etc.) is of key importance to many clinical applications for the diagnosis and tracking of various diseases, as well as for selecting optimal treatment plans. Recently, methods based on deep neural networks have led to significant improvements in terms of accuracy, in a wide range of segmentation tasks. However, these methods usually require a large amount of expert-labelled data for training, which is rarely available in medical applications. The goal of this project is to develop segmentation methods that use deep neural networks in a semi-supervised or weakly-supervised manner to enhance the performance of current approaches, when a limited amount of training data is available. In the semi-supervised setting, a large set of images is available, but only few of them have been labelled by experts. Weakly supervised segmentation extends this setting by including incomplete of noisy information from the expert. In clinical applications, weak annotations are used to reduce the work required by the expert for labelling images.Various deep learning models may be investigated for this project, among which are fully-convolutional neural networks for the segmentation of 3D images, and adversarial neural networks for exploiting unlabeled or weakly labeled images. The research intern is expected to work in close collaboration with graduate students (Ph.D. and postdoc) involved in ongoing projects related to this topic.  
Intégration GPS/GNSS –LiDAR pour la navigation autonome d'un véhiculeLa navigation autonome requiert essentiellement une localisation disponible en tout temps et à haute précision. Le  système de navigation seul ne peut pas répondre à ces critères, essentiellement lorsqu'il s'agit de capteurs à très faible coût où les performances d'un tel système sont limitées. Ainsi, le couplage des mesures GNSS (Global Navigation Satellite System) avec une ou plusieurs sources s'avère une solution. Les performances de cette solution est le sujet de l'efficacité des solutions de navigation en termes d'architecture logicielle.     Dans son ensemble, ce projet consiste à analyser et développer une méthode d'intégration GPS/GNSS en se basant sur les observations obtenues de la boite noire connectée. Pour améliorer la précision de la solution de navigation, ces observations seront couplées avec les données du LiDAR (Light Detection And Ranging) dans une situation de conduite en file.    
Conception micro-logicielle d'une boite noire Le laboratoire LASSENA est en pleine évolution en recherche dans les domaines de technologies spatiale, de l'automobile, de l'avionique et des systèmes embarqués d'une façon globale pour le développement de son véhicule autonome connecté. Le LASSENA est présentement à la recherche d'un(e) stagiaire pour développer du code micro-logiciel dans le cadre d'un système embarqué à bord d'un véhicule. Le projet consiste à une boîte noire intégrant divers fonctionnalités, telles que l'acquisition de données en temps réel (accéléromètre, magnétomètre, gyromètre et autres), la communication à une plateforme web distante et le contrôle d'accès usager dans le but de la reconstruction d'accidents et d'analyse des données (statistiques de conduite). Cette boîte noire sera utilisée par les anciens véhicules afin de les connecter avec l'infrastructure (V2I) et/ou avec d'autres véhicules de son environnement de conduite (V2V) pour échanger les données nécessaires à l'automatisation d'un trafic.L'étudiant aura l'occasion de travailler sur des technologies de pointe telles que le GPS, Bluetooth Smart, LTE, RFID et WiFi lors de l'intégration matérielle au système. Dans le cadre du projet, il aura également à mettre en œuvre sa créativité afin d'optimiser et de travailler la performance du système.
Développement d'une plateforme de détection et de reconstruction d’accident de voitureLa reconstruction d’accident permet non seulement de déterminer la causalité de la collision mais aussi ses facteurs contributifs de type environnement, conducteur et véhicule.     Dans le cadre du projet VTADS, le laboratoire LASSENA a développé une boîte noire qui permet d’enregistrer les données de conduite afin de les analyser par la suite. Cette boîte noire ou Micro-intelligent Black Box (Miro-iBB) est doté de capteurs à très faible coût à savoir, l’accéléromètre, le gyroscope, le magnétomètre et le récepteur GPS. Dans le cas d’un accident, ces données seront rejouées sur une plateforme de simulation d’accident pour déterminer les paramètres caractéristiques de l’accident. L’étudiant aura l’occasion de travailler en étroite collaboration avec un étudiant en maîtrise et deux stagiaires. Aussi, ce stage lui permettra de solidifier ses compétences en développement, essentiellement en Matlab et C#. 
Détermination des habitudes de conduite dans des environnements difficiles L’évaluation des habitudes de conduite est une tâche difficile puisqu’elle implique de nombreux facteurs distincts et interconnectées de différent types. Dans le cas où la prime de l’assurance dépend du comportement du conducteur, la précision de cette évaluation sera un paramètre très important.  Dans les environnements difficiles comme les tunnels, le signal GPS est très faible ou inexistant.  Ainsi, l’évaluation de la conduite devient incomplète ; par exemple, la vitesse et la position du véhicule sont deux paramètres essentiels pour évaluer le dépassement de la vitesse limite du conducteur dans une section de la route.   Dans le cadre du projet VTADS, le laboratoire LASSENA est à la recherche d’un stagiaire pour travailler sur la détection des évènements de conduite dangereuse dans des environnements difficiles comme le tunnel.  L’objectif du stage consiste à reconstruire le profil de conduite du conducteur en se basant seulement sur les données du système de navigation inertiel.  L’étudiant aura l’occasion de travailler avec des techniques avancées pour l’analyse des données, à savoir les réseaux de neurones, qui sont fortement demandées par le marché de travail mondial.
Influence of street layout and pavement condition on traffic noise/Influence du design de la rue et de l’état de la chaussée sur le bruit routierInfluence of the street layout on traffic speed and acceleration / Influence de l’aménagement de la rue sur les vitesse et acceleration de la circulationTraffic noise emissions are highly dependent on drivers’ behavior and pavement condition. The more aggressive their behavior, with higher speeds and stronger accelerations, and the poorer the pavement condition, the more emissions their vehicles produce, and the more they adversely affect the comfort and health of the neighborhood. Besides, the street layout (e.g. presence of trees, parked vehicles) may help reduce this impact by altering the noise propagation. The project aims at gaining a better understanding of the causes of urban traffic noise and the ways to fight against it in order to eventually develop low-noise street designs. The project includes the study of traffic noise level variations with traffic characteristics (mainly vehicle speed and acceleration) in a set of Montreal streets with different layout (number of lane, width of the roadway, presence of parking lane, etc.), as well as with pavement condition.The intern will take part at the first stage of the project, which consists mainly in collecting the data and proceeding to an exploratory analysis. See below for the specific tasks.
Fusion de données inertielles et magnétiques pour une estimation précise de l’attitude du véhiculeLes applications de  supervision ou d’assistance au conducteur se basent principalement sur l’utilisation du récepteur GPS. Néanmoins, ce dernier a beaucoup de problèmes à savoir la disponibilité du signal dans les environnements difficiles, où le nombre de satellite visible est insuffisant pour calculer la solution de navigation. Ainsi, le filtrage de Kalman apparaît comme une solution pour fusionner les données inertielles avec ceux obtenues du récepteur GPS et d’autres capteurs comme le magnétomètre pour améliorer la solution de navigation, en l'occurrence l’attitude.  Le filtre de Kalman est une technique d’estimation d’état du système linéaire à partir de ses mesures. L’estimation de l’attitude du véhicule est un problème de filtrage non linéaire. Les travaux de la littérature sont basés sur plusieurs versions de filtrage de Kalman à savoir, le filtre de Kalman étendu additif et multiplicatif, le filtre de Kalman sans parfum (UKF) ainsi que le filtre particulaire (PF).Dans le cadre de ce stage, le candidat  aura l’occasion de renforcer ses compétences en développement Matlab et C++ en plus de travailler sur des techniques de filtrage avancées et demandées dans la plupart des secteurs technologiques.
Optimization of an injectable hydrogel for cell therapy and tissue engineering (1)Optimisation d'un hydrogel injectable pour la thérapie cellulaire et l'ingénierie tissulaireInjectable scaffolds containing cells and bioactive agent show great promise for the treatment of several diseases such as cancer (immunotherapy) or to regenerate tissue such as cartilage.The aim of this project consists in optimization and characterization of biodegradable thermosensitive hydrogels for cell encapsulation, for cell therapy or tissue engineering applications.These gels have been developed for local delivery of cells and/or bioactive agents. This project is at the intersection of materials and biological engineering. Depending on the background of the candidate, he /she will be working on the chemistry and material characterization aspect, or rather on cell behavior in the hydrogels  
Micromachined ultrasound transducers for imaging applicationsTransducteurs ultrasons micro-machinés pour applications d'imagerieUltrasound technology has been in use in many applications ranging from medical diagnosis to non-destructive testing. Ultrasound provides an excellent trade-off between system performance, cost and design complexity. However, most ultrasound transducers, devices that generate sound waves from electrical signals, are bulky and non-amenable to high degrees of integration precluding complex imaging arrays to be formed or compact use cases. This has limited the use of ultrasound to application where form factors are relatively large and where a limited number of interconnected transducers are needed.The goal of this research project is to investigate and implement novel micro-machined ultrasound transducers using micro-fabrication techniques and leveraging piezoelectric effects and electrostatic effects. We also wish to create a completely integrated ultrasound imaging system (footprint of a few cm-squared) that will be amenable to mobile electronics and ultra-low-cost applications. This will democratise further the use of ultrasound technology in a wide range of applications and enhance its applicability by enabling very dense ultrasound arrays. This system will require not only transducers but also circuitry (e.g., integrated circuits and printed circuit boards) to drive and process the signals stemming from arrays of these micro-machined transducers.  
Microelectromechanical energy harvesters for autonomous sensors (1)Récupérateurs d'énergie microélectromécaniques pour les capterus autonomesLike lasers or integrated circuits, microelectromechanical systems (MEMS) are a disruptive technology, which enhances existing systems and enables new applications. MEMS have had an increased presence in the consumer market, with a significant number of commercialized devices such as motion controlled handhelds, airbags deployment systems, environmental sensors and microphones.This project is aimed at designing a MEMS energy harvester that can be used to harness mechanical energy into electrical energy and allow for autonomous sensors. We are seeking motivated students that what to develop experience in MEMS design and fabrication to implement novel energy harvesters that can power devices used in applications such as environmental sensing or inertial sensing.
Advanced high temperature piezoelectric ceramics (1)Matériaux piézoélectriques avancés pour des applications à très haute températurePiezoelectricity is a unique property, in which an applied electric field or voltage results in a mechanical deformation of the material; the reverse is also true, where a mechanical deformation causes a voltage to form across the sample. Although this sounds exotic, it is actually an incredibly useful and important behavior that is regularly harnessed in ubiquitous modern devices, such as cell phones (speakers/microphones), medical imaging (ultrasound devices), microfluidic pumps, even space telescopes (to position the mirror/lens). There are several materials available (for example PZT ceramics, lead zirconium titanate), but all can currently only be used at low to moderate temperatures (typically below 150C). This severely limits the potential applications, particularly in harsh environments.The ultimate objective of this project is therefore to develop a piezoelectric material that can operate long-term effectively at high temperatures (well above 600C). Such a material would have far-reaching applications, including structural health monitoring of jet engines, unique new satellites (large temperature fluctuations due to solar heating) or space probes (that can operate on hot planet surfaces or near the sun and other stars), nuclear power plants (corrosion detection), and automotive combustion engines (advanced fuel injection systems).However, in order to achieve this goal, we will need to study the high temperature degradation mechanisms of promising ceramic crystals and invent ways to prevent this degradation. This will mean measuring the piezoelectric behavior at high temperatures while characterizing (and controlling!) the change of the material structure over time.
Ultra-wideband Wireless Integrated Circuits for Ultra-low Power CommunicationsCircuits intégrés ultra-large bande pour communications sans-fil à très basse puissanceThis research focuses on the design of an ultra wideband (UWB) transceiver for use in an innovative wireless communication system for wireless sensors including active RFID tags, environmental sensors, positioning sensors, wireless headsets or smart phones. Given the small amount of energy available in the batteries of these devices and the importance of their autonomy, it is essential to minimize the energy consumption of wireless transceivers needed in these applications. In order to attain this goal, ultra-wideband technology has the potential to significantly reduce the energy consumption of transceivers in comparison to what is possible with traditional architectures. That said, the design of an ultra wideband transceiver that allows continuous operation while dissipating energy ten times lower than the state of the art is a challenge that requires a sound architecture. The ultimate objective is to get energy consumption so low that it will be possible to operate wireless devices much longer with small batteries or even just use energy harvesting devices such as photovoltaic cells to operate the wireless device without the need for batteries.The project goal is to develop innovative integrated circuits for use in a UWB transceiver architecture and design printed circuit boards for the testing of existing innovative circuits introduced by our group.
Piezoelectric ceramics for advanced utrasound devices. (1)Céramiques piézoélectriques pour de nouveaux dispositifs ultrasons.Piezoelectricity is a unique property, in which an applied electric field or voltage results in a mechanical deformation of the material; the reverse is also true, where a mechanical deformation causes a voltage to form across the sample. Although this sounds exotic, it is actually an incredibly useful and important behavior that is regularly harnessed in ubiquitous modern devices, such as cell phones (speakers/microphones), microfluidic pumps, even space telescopes (to position the mirror/lens).One particularly interesting use includes ultrasound devices, such as those used in medical imaging, non-destructive testing (NDT/NDE) of aerospace structures, and structural health monitoring in petrochemical plants. Currently, only a few types of ultrasound vibrations can be excited (typically using PZT, lead zirconium titanate), and the quality and resolution of the image is limited. Developing a new type of piezoelectric material that is able to excite (and detect) additional ultrasound wave modes has the potential to be revolutionary. We will therefore study several candidate piezoelectric materials (single crystal and polycrystalline ceramics) and device geometries to develop a new ultrasound device paradigm. The effect of these novel wave forms on the ultrasound image will also be analyzed.
Développement d’un modèle de consommation et d’émission de GES La consommation de carburant et les émissions des polluants des véhicules sont deux aspects essentiels pris en compte par l’industrie de l’automobile. L’éco-conduite est un programme dont l’objet central est de fournir une variété de conseils aux conducteurs en termes de réduction de la consommation et d’émission des polluants. Les conseils spécifiques comprennent des éléments tels que le maintien d’une vitesse constante, l’anticipation du flux du trafic, l’accélération et la décélération en douceur et garder le véhicule en bon état d’entretien. 
Fractography of advanced functional materials. (1) Fractographie dans les matériaux fonctionnels avancés.Modern devices, such as micro electromechanical systems (MEMS), are currently used in a wide range of state-of-the art applications, including gyroscopes, accelerometers, and microphones. These devices are essential for the consumer electronics, automotive, and aerospace industries. In each case, these systems contain various components that typically require restricted geometries; such restricted geometries impose unique materials challenges, including numerous interfaces, large surface-to-volume ratios, and unusually high stresses (in the GPa range or greater!). This exceptional environment causes the behavior of materials to differ wildly from their expected properties.Some of the most common components are manufactured from isotropic brittle materials, such as glasses, amorphous polymers, or nanocrystalline metals and ceramics (oxides, nitrides, carbides, etc.). These materials are isotropic because their properties tend to not be a function of their orientation, and they are brittle because they largely do not permanently deform before fracturing when overloaded.For this particular project, we will study the fracture surface of experimentally overloaded nanocrystalline and amorphous components. This will include mechanical testing (and breaking!) at various length-scales and advanced microscopic study of the fracture surface (fractography). Finally, these results will be able to be combined with image analysis and a numerical simulation of crack propagation to model material behavior. 
High-Safety Guidance Validation Platform for Autonomous Drones Autonomous drones have received more and more attraction in modern society for their wide applications.  However, currently operating drones still use rudimentary guidance technologies, such as following pre-planned or manually provided waypoint. Meanwhile, most work on drones’ guidance has focused on path planning for simple goal-directed or goal-oriented tasks, without considering the different sources of uncertainty, such as dynamic mission requests, uncertainties in the vehicle state (different failures on actuators, sensors or engines), unexpected atmospheric turbulence that leads to impossibility to follow a pre-computed trajectory, and limited sensor capabilities resulting in limited perception about the environment. Therefore, autonomous drones will require more advanced guidance capabilities to achieve more complex tasks and missions in a dynamic and vulnerable environment.The work of this project will focus on the development of a validation platform for autonomous drones’ guidance. Through this platform, operators should only transmit the mission information at the beginning of the flight, real-time high-safety trajectory generation will be performed by the designed guidance system according to the map information and onboard perception, and the guidance performance will be visualized and recorded for evaluation. The project will provide a feasible and experimental solution for testing the guidance performance of drones, which will benefit for flight safety and autonomy improvement.Though this project, the intern will get familiar with both the software engineering and system integration. The system thinking and programming ability will get improved, which will benefit for his/her potential positions after graduation. Meanwhile, the intern will acquire the knowledge about guidance and control system, and then be motivated to get involved in aerospace engineering, such a promising and leading-edge field. 
Recommendation Systems for Software Engineering: Immersive Environments (2018)Systèmes de Recommandation pour le Génie Logiciel: Environnements immersifsWithin the software life cycle, the maintenance/evolution phase is perceived as the longest and costliest.Software projects become bigger and more complex with each iteration but the associated documentation is not always up-to-date, and the comprehension necessary to any significant action is sometimes lacking. Maintainers and reengineers need systems that can help them navigate through the sheer amount of information (from the past to the present of their projects) by making timely and relevant suggestions. In the broader field of software engineering, such systems are known as RSSEs (Recommendation Systems for Software Engineering). The research program on RSES (Recommendation Systems for Evolving Software) belongs to that line of research, focusing on exploitingsoftware projects’ evolution history. On another front, virtual and augmented reality are long awaited technologies that are about to go mainstreamwith the release this year of many commercial headsets (Oculus/Samsung's Gear VR, Facebook's Oculus Rift, HTC/Valve's Vive, and later this year Sony's PSVR)  and development kits (Microsoft's Hololens). We have been experimenting with many of these tools with differentstudent and research projects and believe that these technologies have the potential to significantly change many engineering disciplines,including software engineeringWe intend to pioneer nascent research into the leverage of immersive environments for software engineering by adding a VR (or AR) component tothe RSES we have been working on, notably with the help of a Mitacs/Gobalink student this summer. The 2017 student will be involved in the research and development activities of this project and will be assigned to investigation, implementation and evaluation of such component.As a side effect, we expect the component to be used as a teaching support.
Recommendation System For Software Engineering: A prototype Within the software life cycle, the maintenance/evolution phase is perceived as the longest and costliest (up to 90% according to some authors). Software projects become bigger and more complex with each iteration but the associated documentation is not always up-to-date, thus complicating the comprehension necessary to any significant action. Maintainers and reengineers need systems that can help them navigate through the sheer amount of information (from the past to the present of their projects) by making timely and relevant suggestions. In the broader field of software engineering, such systems are known as RSSEs (Recommendation Systems for Software Engineering). The research program on RSES (Recommendation Systems for Evolving Software) belongs to that line of research, focusing on exploiting software projects’ evolution history. The student will be involved in the research activities of this project and will be assigned to preliminary analyses, implementation and evaluation of a robust prototype of an RSES. The project is an extension of a work previously done by a Mitacs Globalink intern.
Context Aware Security Policies for IoT In the last decade, context-aware computing has been maturing and is now considered an important component for the Internet of Things. The development of context-aware applications requires investigating sensors’ data, driving a context from these data, and activating different methods for different contexts based on adaptable design. The main objective of this project is to propose specification languages that allow describing different types of contexts including but not limited to resource availability, enforcement capabilities, users’ preferences, etc. The languages should allow the specification of data that will be exchanged during negotiation and collaboration tasks between IoT devices. The context will also include the information relevant to triggering security enforcement actions and/or assessing the enforceability of security policies. Enforcement mechanisms will be designed to enforce the specified security policies.We will customize the XACML policy language [OASIS] to suit IoT applications. We are interested in investigating this language because it is becoming the standard language for fine-grained authorization policies. Therefore, we will adopt this language to develop a centralized monitoring application that allows defining context-aware policies by specifying various context parameters including time, location, applications, APIs, device status, etc. 
Workload Prediction Framework for Cloud Computing Inftrastructure (1)This project focuses on developping a framework for workload prediction techniques for computer systems such as cloud computing infrastructures. Since there is no single predictor that would be suitable for all types of workloads espacially when their caracteristics are not completely available. The framewoak would incorporate multiple  state of the art predictors. The effectiveness of the prediction framework will be validated using typical workloads and using metrics such Root Mean Squared Error (RMSE) or Mean Absolute Percentage Error (MAPE).
Recommendation System For Software Engineering: Social Media Software developers increasingly rely on fellow coders from all over the world to get their code working or borrow pieces of code. Online communities for programmers such as StackOverflow have thus become very important tools for software projects. StackOverflow (SO) has an Alexa rank of 56 (July 2017) making it one of the most visited websites. Users ask questions that can be answered by other users. The questions (and the answers) can be upvoted or downvoted by other users or simply dismissed as irrelevant by moderators. In particular, SO discourages questions that invite possibly subjective discussions such as "which library/technology is better?". While effective in preserving the site's core mission, these kinds of dismissals can be frustrating for developers and are certainly not helpful, especially in an open-source age where choices (of technologies, frameworks, libraries) can make or break a project. At the same time, online platforms such as Facebook, Twitter or Youtube have been growing and they have their own sub-communities developers who interact in less constrained, arguably more chaotic, ways. Valuable insights and tips are shared daily on those platforms and developers would benefit from techniques able to effectively and efficiently mine and present such information in the relevant context. The student will be involved in the research activities of this project and will work with a Ph. D. student (who started this Summer 2017) on preliminary mining of data extracted from StackOverflow, Twitter, Facebook and Youtube. 
Dynamic Aid-Decision-Making System for Aircraft's Emergency LandingFlight safety is one basic goal for modern aviation which is not easy to realize. Loss of thrust is a surprisingly common source of general-aviation accidents. Although less common, it also occurs in commercial transport operations. Proper response to engine failure is a recurring training theme for pilots; however, they will still be challenged with quickly identifying a reachable landing site and accurately guiding their powerless aircraft to it. Since flight performance degrades caused by total thrust loss, aircrafts will become difficult to maintain current height, and existing flight plans will no longer be feasible. In this case, it is crucial to make decisions with efficiency and accuracy to enable a safe landing, particularly when failure occurs the flight height is not ample to land. The work of this project will focus on the development of an Aid-Decision-Making System in a dynamic environment for aircraft’s emergency landing. Through this system, when engine failure occurs, pilots could obtain feasible reference for emergency decision, such as possible alternative landing sites and relative landing trajectory profiles acquired by onboard trajectory generation algorithm. After selection of a specific trajectory profile, the system will provide guidance assistance in real-time according to the profile, to help pilots manipulate the aircraft with confidence. The assistance will be continuing during the period of emergency landing, which means when the trajectory profile could not be well fulfilled, another scheme would be provided if available. The flight safety under such failure could be effectively improved, which will bring great application prospect.Though this project, the intern will get familiar with both the software engineering and system integration. The system thinking and programming ability will get improved, which will benefit for his/her potential positions after graduation.  
Réingénierie d'un serveur de graphique Dans ce projet, il s'agit de faire la réingénierie d'un serveur de graphique. Le serveur de graphique doit recevoir des requêtes et de la data par XMLRPC et retourner une image PGN du graphique. L'application doit être de type console et implémentée en C# de microsoft. Elle doit pouvoir s'exécuter tant sur Windows que sur Linux (avec mono). Elle doit aussi supporter plusieurs connexions concurrentes. L'étudiant devra développer les modèles sur lesquels l'application va s'appuyer.Il doit être possible de faire ces changements sans connaissance approfondit de l'application et de son architecture:• Ajouter un nouveau graphique.• Ajouter de nouveau paramètre/options à un graphique existant.
Semantic segmentation of massive streaming videos using weakly supervised deep learning techniquesThis internship will be part of a video analysis research project, which aims at building computationally effective algorithms for analyzing massive streaming videos. Such algorithms find semantic regions in videos (persons, cars, etc.), and can provide essential information for higher-level computer vision tasks such as action recognition is streaming videos. Direct application of standard deep-learning techniques is not straightforward as such streaming videos involve a huge amount of data, and require online processing as well as algorithm training. To address this challenging and computationally intensive task, the overall project focuses on modern and powerful distributed optimization techniques, in order to embed weak human supervision constraints while leveraging massive amounts of unannotated videos.     The student will have the opportunity to learn, implement and test constrained deep-learning techniques in the context of streaming-video segmentation. This internship work will be integrated with other efforts in my group, in collaboration with a PhD student who specializes in video analysis. 
Deep learning for weakly supervised medical image analysis This internship is a part of a bigger project, which focuses on developing deep-learning algorithms for weakly supervised medical image analysis. The general problem consists of finding automatically various structures of high clinical interest in medical image modalities, e.g., specific organs or abnormalities (such as tumours). Such structure identifications translate into extensive measures for disease diagnosis, follow-up and treatment. The student will have the opportunity to learn, implement and test advanced deep learning techniques (e.g., convolutional neural networks) and will benefit from a diversified knowledge in our lab. This includes, for instance, powerful discrete optimization techniques, an area in which my research group and collaborators have well-recognized expertise. This internship work will be integrated with other efforts in my lab, in collaboration with several PhD\MSc students and postdocs. The general goal of my group is to design deep-learning techniques that are suitable for accurate modelling and recognition from large-scale medical image datasets that are weakly labeled. We will leverage some limited and targeted interactions with radiology experts, as needed, to set optimization constraints and to drive advanced learning methods. The recent years have witnessed substantial technical advances in areas such as deep learning architectures (e.g., convolutional and recurrent neural networks), transfer and weakly-supervised learning, and distributed optimization, which promise to address such complex medical imaging problems, previously thought intractable. 
Inclusive RFI Detection Module Development for Congested Radio SpectrumRecent advances in spectrum sensing developed within the cognitive radio context for terrestrial wireless networks can also be leveraged for RFI detection in the satellite domain. The key difference here is that RFI must be detected not only over time and frequency domains but also over 3-D spatial domain. In particular, collaborative sensing can be employed where multiple detection modules can be deployed to perform sensing whose results are jointly processed to improve the detection sensitivity. Collaborative sensing can be indeed deployed in integrated/hybrid satellite and terrestrial networks for example where spectrum sensing modules can be placed at the Base Stations (BSs) of the wireless cellular system. It has been shown that strong interference can occur between satellite and terrestrial network segments of such heterogeneous network if satellite terminals have sufficiently low elevation angles. Several detection techniques have been investigated for cognitive radio systems. These techniques have to be studied and can be adapted for satellite systems. Interference detection information can be used for interference mitigation by using suitable cognitive radio techniques, which will be further discussed in this project. The sensitivity of the existing detection techniques can be notably improved when the detection algorithms are aided by partial or complete knowledge of the properties and characteristics of the RFI to be detected. Along these lines, the RFI atlas platform can be very useful by providing a priori knowledge of the RFI in the environment, so that the presence of such RFI can be detected with high sensitivity. 
Adaptive Suppression of RFI Signals in Wireless Communication SystemsThe satellite communications (SatCom) spectrum (UHF, L-, C-, Ku- or Ka-band) is particularly congested and populated by a fast growing collection of military, government and commercial networks and systems. As the thirst for satellite communications bandwidth is increasing, Radio Frequency Interference (RFI) is growing. Caused by a wide range of issues, RFI can degrade satellite communications channel capacity and efficiency, and affects the quality of service (QoS) of satellite communications, since the effective signal-to-noise-ratio (SNR) of satellite communications signals-of-interest (SOI) can be drastically reduced. According to some estimates by industry groups, communications efficiency losses caused by interference can cost up to $2 million per year to an operator managing a small fleet of satellites. Compounded with degraded communications QoS, this represents millions of dollars per year in lost revenues and decreasing profit margins, so finding new ways to reduce, excise or overcome the sources of RFI is crucial. Radio Frequency (RF) spectrum is a critical but limited natural resource. RFI in SatCom occurs due to different sources including deliberate interference, adjacent satellite interference, terrestrial interference, cross polarization interference, intermodulation, and scintillation; it can also be created by human errors, bad installation, and poor equipment. Among these interferences sources, the most significant problems are due to man-made interferences, both intentional (jamming) and non-intentional (due to the increasing number of communication systems as well as human error). This proposal project will focus mainly on mitigation of man-made RFI. Because, the radio spectrum is a limited resource, there is a fierce competition between its various incumbents.
Electrospun Polycaprolactone/Polyurethane tubular structures for compliant small-diameter vascular graftsElectrospun Polycaprolactone/Polyurethane Tubular Structures for Compliant Small-Diameter Vascular Grafts.Current synthetic vascular grafts lead to medical complications which prevent their use in small diameter prostheses. Electrospinning is a technique producing textile materials allowing the mimicking of human tissues morphology. This project consists in fabrication, optimization and characterization of biocompatible electrospun vascular grafts. These prostheses are obtained from a mixture of polycaprolactone and polyurethane and are covered with a bioactive coating. The objective is to obtain prostheses with mechanical and biological properties close to those of small diameter vessels.Depending on the background of the candidate, he /she will be working on the chemistry, material characterization, mechanical properties and cell culture. 
Robust RFI Geolocation Measurements for Multi-Wireless Systems Geolocation is a set of techniques to determine the geographical origin of RFI in satellite communication systems taking advantage of Digital Signal Processing (DSP) technology and exploiting the characteristics of radio wave propagation. Geolocation techniques that exploit time delays are known as Time-Of-Arrival (TOA) and Time-Difference-Of-Arrival (TDOA) techniques. Angle-Of-Arrival (AOA) techniques measure the direction from which a source of RF energy appears to originate. Geolocation techniques that exploit changes in power radio wave characteristics as they propagate in space are known as Power-Of-Arrival (POA) and Power-Difference-Of-Arrival (PDOA) techniques. Geolocation techniques that exploit radio waves frequency shifting and Doppler effects are known as Frequency-Difference-of-Arrival (FDOA) techniques. Ephemeris error also contributes to location error, so geolocation techniques will exploit Ephemeris Error Compensation (EEC) algorithms. The design of the antenna also plays a vital role in this step, since better results can be obtained by using higher apertures (narrower beams), or collaborative geolocation. Also, in the case of non-geostationary satellites, their movement along their orbit around Earth can be exploited to implement synthetic apertures, which may improve notably the geolocation accuracy. This project aims to develop the robust geolocation algorithms that can mitigate errors in measurements of the required measures (e.g., TOA, TDOA, and FDOA) and satellite locations these errors can occur due to satellite orbit perturbations to enhance the localization accuracy. Robust optimization techniques will be employed where the RFI location is obtained by solving the underlying estimation problems (e.g., maximum likelihood, least square estimators) considering the potential uncertainty regions. In particular, robust optimization using average and worst-case solution approaches will be taken.
Modeling Tool for Microservices Application As a variant of the service-oriented architecture (SOA) architectural style, Microservices structures an application as a collection of loosely coupled services. This improves modularity and makes the application easier to deploy and scale. However at the meanwhile, it introduces  additional complexity, e.g., application modeling. The goal of this project is to design and implement a graphical tool that can help modeling applications in microservices style. More specifically, the tool will allow users to:a. Define an microservices application in a drag-and-drop fashion. This feature allows users to specify core elements related to the application, including the connections among services, the number of container replicas in each services, and the rules related to scaling.b. Read application files (e.g., YAML), present the application in a graphical way, and allow edit.                     The tool will be implemented as an eclipse plugin.
Analyse de la cinématique 3D du genou Le projet s'inscrit dans un vaste projet qui vise à démontrer l'utilité clinique d'une technologie innovante, la graphie cinématique du genou, pour la prise en charge de personnes souffrant d'arthrose du genou. Le projet du stagiaire consistera à analyser les courbes cinématiques de patients ayant été pris en charge à l'aide de la technologie et à qui on aura suggéré des exercices spécifiques pour diminuer leur douleur et augmenter leur mobilité. Les questions auxquelles il s'agira de répondre est la suivante: Est-ce qu'une prise en charge personnalisée permet d'améliorer la fonction articulaire? Est-ce que l'amélioration de la fonction perçue par le patient se traduit par un changement de sa biomécanique articulaire? Y a-t-il un profil de patient qui répond mieux à l'intervention personnalisé qu'un autre? Pour ce faire, il s'agira d'utiliser la base de données de courbes cinématiques et de questionnaires subjectifs et de conduire des analyses descriptives et statistiques sur cette base de données. En collaboration avec des cliniciens impliqués dans le projet, il s'agira d'identifier les variables les plus pertinentes afin de bâtir une ébauche de recommandations pour le milieu clinique et l'utilisation de cette technologie dans le système de santé. 
Use of lead rubber bearing system isolation for the protection of operational and functional components in essential multi-storey buildings (1)Utilisation des appuis en élastomère frettés avec noyau de plomb pour la protection des composants fonctionnels et opérationnels dans les bâtiments essentielsOperational and functional components (OFCs) are those systems and elements housed or attached to floors, roofs, and walls of a building or industrial facility. OFCs can generally be divided into three categories: architectural (internal and external), building or operational services (plumbing systems, mechanical and electrical systems, information technology and telecommunications) and building contents (common and specialized). OFCs account for 75-85% of the original construction cost in essential building. Base isolation had proven to protect buildings from harmful earthquake effects by dissipating energy and reducing the acceleration experienced by the structuresThe objective of the project is to investigate the response of equipment connected to base isolated systems in essential buildings such as hospitals and power plants when subjected to earthquakes. The effectiveness of using base isolation devices for the seismic protection of OFCs will be validated. Numerical models will be analyzed in order to predict the horizontal and vertical seismic forces on isolated OFCs located at different elevations of an essential building. 



Seismic protection of laboratory and library contents (1)Protection sismique du contenu de laboratoire et de bibliothèques Non-structural components and systems (NCSs) known as operational and functional components (OFCs) in Canada account for more than 78% of the total economic loss during earthquakes. More research is needed to design more seismic resistant OFCs so that important buildings such as hospitals, schools and universities that remain structurally safe during an earthquake can also remain operational after earthquakes. The proposed project involves the production of an inventory of main non-structural components and  equipment located in the structural laboratory and library of the engineering building on the campus of the Ecole de Technologie Supérieure in Montreal. The contents of both the library and structural laboratory will be surveyed and coded according to their physical characteristics, location, value, hazard potential, and importance. A program for seismic restraint of critical objects will be developed. The proposed anchoring schemes of critical contents in the laboratory and library will be performed according to the seismic provisions in the national building code of Canada (NBCC) and the standard CSA S 832-14: Seismic risk reduction of operational and functional components (OFCs) of buildings.  The project can be performed both in englsih or French.   Keywords: operational and functional components, seismic forces, seismic vulnerability, seismic risk
Analysis of the sooting propensity of various fuels through smoke point measurementsCombustion processes are commonly used to produce heat and energy in a wide variety of industrial applications. In most situations, unburnt species are produced due to incomplete combustion taking place under fuel-rich and high temperature conditions. Among such species, soot particles are subject to more and more stringent regulations due to their harmful impacts on environment and health. In order to improve the development of efficient technologies, it is therefore necessary to lead exploratory studies aiming at improving our understanding of the soot formation processes. The proposed project thus aims at characterizing the influence of the chemical structure of various fuels on their propensity to generate soot particles. To do so, smoke point measurements will be carried out and then introduced into different sooting propensity indicators.
Calibration of Laser-Induced Incandescence signals from soot particles in combustion environmentsCombustion processes are likely to generate unburnt species due to incomplete oxidation taking place under high temperature atmospheres. Among such species, soot particles are specifically pointed out as having harmful impacts on environment and health. To improve the development of efficient technologies, it is necessary to better understand the soot formation processes. To this aim, Laser Induced Incandescence (LII) has become increasingly used to measure soot concentration in flames as well as to derive information regarding their physical properties (particle size and temperature evolution for instance). Such a technique consists in heating soot to incandescing temperature using a high-energy pulsed-laser source to collect the subsequent radiation which is proportional to the soot volume fraction. The correct interpretation of experimentally monitored LII signals however requires the use of specific calibration techniques and/or numerical models based on nonlinear differential equation systems representing particle mass and energy balances. The proposed project aims at contributing to the implementation of a LII calibration method using a newly developed experimental test-bench. Parametric studies will be conducted and collected data will be analyzed and compared with other results obtained in similar conditions as reported in the literature.
Modeling devolatilization of pulverized coal/wood blends under industrial conditionsCoal remains a major fuel resource in the power sector. To reduce the net emissions of greenhouse gases into the atmosphere, the use of coal/wood blends can be considered as an interesting option. The use of such mixture however tends to modify the physical-chemical processes involved in the devolatilization and oxidation stages. Despite the efforts made during the last decades to improve the predictive character of the numerical codes used to simulate coal and wood combustion, there is still a crucial need of kinetic data obtained under thoroughly characterized operating conditions to derive consistent kinetic rate parameters. Within this context, laboratory studies coupling high and low heating rate experiments are highly recommended to obtain parameters valid on an extended range of operating conditions.The proposed project aims at modeling the devolatilization and ignition behavior of coal/wood pulverized blends using an extensive set of data collected in our lab under both low and high heating rate conditions. By this, new kinetic parameters will be derived and should contribute to improve the predictive character of the CFD calculations carried out to simulate the combustion of coal/wood mixtures. 
Robot Soccer Strategy Planning - Nao Robocup This project will involve developing computational strategy planning algorithms for a soccer-playing humaoid robot team, e.g. defense, offense. The project will involve the following techonlogies:Hardware: NaoSoftware: B-Human source code
Big Data Medical Image Visualization Robot Soccer Strategy Planning - Nao Robocup (1)This project will involve medical image compression and reconstruction from large datasets of local image features.This work will focus on- Image data: 3D Brain MRI, lung CT scans- Local features, e.g. 3D SIFT, SIFT-Rank
Design and implementation of a domain-specific language for architectural and design constraints specificationThis project is part of a research program that aims at designing and implementing methods and tools for enforcing architectural and design consistency at the source code level. In this particular project, we are interested in specifying and implementing architectural and design constraints inherent to common architectural styles and design patterns. To do so, we will study a subset of common architectural styles and design patterns (e.g., MVC, layered) and their inherent constraints. We will also study existing literature on the representation of design constraints to reuse or extend as needed existing languages to represent the styles and patterns constraints. The extended language will be implemented using the Eclipse Modeling Framework (EMF) and it will be experimented through the specification of a number of constraints attached to specific code-snippets.
Printing of polymer solar cells Printing of polymer solar cellsAu cours des dernières années, les technologies photovoltaïques se sont grandement développées. Parmi ces technologies, les cellules solaires polymères sont une avenue intéressante car elles pourraient offrir la possibilité de fabrication à faible coût. Afin de réaliser ces promesses, il est nécessaire d'améliorer les performances et le développement de processus de fabrication à faible coût. L'impression de semiconducteurs composites à partir d'une combinaison de semi-conducteurs polymères et de nanomatériaux pourrait être un moyen de résoudre ces défis. Le stagiaire qui travaillera dans ce projet participera à l'effort de recherche de notre groupe parmi vers cet objectif en participant à la fabrication et à la caractérisation des cellules solaires imprimées à l’aide de composites polymère-nanomatériaux.
Designing and implementing a tool that traces architectural constraints to source codeThis project is part of a research program that aims at designing and implementing methods and tools for enforcing architectural and design consistency at the source code level. In this particular project, we are interested in proposing an approach and developing a tool that: 1) traces architectural constraints to source code and 2) detects violations to these constraints during source code modification. To do so, we will first study existing literature on the traceability of architectural decisions. We will focus on architectural tactics as they represent elementary architectural design decisions that may be traced to source code.  Our goal is to propose and implement an appropriate mechanism that links tactics constraints to source code snippets. Second, we will propose and implement an approach that detects changes to the code snippets that violate tactics constraints and notify the developer of the violation. The tool will be developed as an Eclipse plugin and it will be experimented on a number of software projects.
Biomechanical modeling of the human spine for trauma applicationsModélisation biomécanique de la colonne vertébrale pour des applications en traumatologieComputational tools offer a key solution to investigate the complex biomechanics of the spine and to design novel protection and medical devices in the fields of sports, health and security and medicine. Despite an astounding amount of work performed by the scientific community in the last decades, the development of biofidelic models of the spine in dynamic situations remains a difficult task to achieve, thus limiting their use. For instance, modeling the soft tissues of the spine, especially the intervertebral discs (IVD), poses many challenges due to their complex structures and mechanical responses. Moreover, aging and degeneration add further complexity to the modeling process by significantly altering the geometry and the material properties of these biological components. The general objective of the proposed research project is to improve and validate the IVD structures of a detailed finite element model (FEM) of the spine named SM2S (Spine Model for Safety and Surgery). This will be achieved by 1) implementing rate-sensitive material and failure laws into the model, 2) integrating the rate-sensitive mechanical behavior of normal and degenerated intervertebral discs obtained experimentally on tissue samples and 3) by comparing simulation results against experiments performed in similar conditions. Ultimately, the model will be used to test different braces used by Circus artists to reduce spinal loads during strenuous activities (potential collaboration with Cirque du Soleil) and to evaluate spinal loads sustained by normal and degenerated IVDs during daily life, working and sport activities. 
Photochemical surface engineering of nanoparticles and various substrates  (1)The students project will revolve around the functionalization of fluidized particles and immobilized susbtrates using photochemical treatments. The student will also be responsible for the characterization of the products formed in the gas phase and their relation to the surface properties obtained. Further work will involve optimizing processing conditions to improve reduce treatment time, decrease reactor fouling, improve uniformity of treatment and decrease cost of treatment.
3D printing of various polymer- and composite-based mechanical systems (1)There is currently a big craze in 3D printing, a transformative technology that will most likely change the way we fabricate a plethora of products, ranging from toys to complex aircraft components. The research project addresses the entire span of high-end printing applications, ranging from material design to the fabrication process. On the material side, the intern will mix the best nanoscopic materials inside different kinds of plastics for improved electrical and mechanical properties while innovating in 3D printing methods using commercial and custom-made printers. The student might also be involved in the design and fabrication of printing accessories.
Assessement of a technological entrepreneurship ecosystemÉvaluation de l'ecosystème canadien pour l'entrepreneuriat technologiqueThe general goal of this research project is to assess the performance of an entrepreneurial ecosystem, through the test of a set of indicators within a regional ecosystem in Canada (to be defined).The specific goals are the following :a) Data collection of the chosen ecosystem;b) Data analysis;c) Critical assessment of the local ecosystem;d) Critical evaluation of the set of indicators;e) Report with recommendations.
Combiner l’apprentissage automatique et la de recherche opérationnelle pour optimiser les rotations d’équipages aériens L’algorithme fonctionne plus rapidement quand on lui donne à priori les tâches qui ont de bonnes chances de se suivre dans l’horaire d’un employé pour les agréger temporairement au départ et les variables qui ont peu de chance de faire partie de la solution pour les ignorer au début. L’objectif de recherche sera de développer un système utilisant l’intelligence artificielle (IA) pour estimer la probabilité que les arcs entre deux tâches fassent partie de la solution d’un problème de rotations d’équipages aériens. On calculera les probabilités qu’un équipage fasse la connexion dans une ville entre deux vols à partir des horaires et des durés des vols qui entrent et sortent de cette ville, de l’heure du jour, de l’itinéraire des avions, de la distance de cette ville par rapport à la base et d’autres facteurs à identifier. L’apprentissage se fera sur les données historiques en présumant que les raisons de connexion sont stables même si les horaires de vols et les numéros de vols consécutifs ne le sont pas. L’apprentissage est un problème d’apprentissage sous contraintes car  les mouvements des équipages dans une ville doivent satisfaire les contraintes d’un problème d’affectation. Cet apprentissage sur les raisons de connexion pourra combiner des donnés de plusieurs flottes et plusieurs compagnies.L’expérimentation sera faite avec le logiciel d’optimisation des rotations d’équipages pour montrer l’amélioration en temps et en qualité de solution, qui sera obtenu avec l’apprentissage machine. L’étudiant pourra modifier certaines stratégies dans l’algorithme d’optimisation pour utiliser au mieux la nouvelle information disponible. 
Combiner l’apprentissage automatique et la de recherche opérationnelle pour optimiser les blocs mensuels d’équipages aériensCet algorithme fonctionne plus rapidement quand on lui donne à priori les tâches qui ont de bonnes chances de se suivre dans l’horaire d’un employé pour les agréger temporairement au départ et les variables qui ont peu de chance de faire partie de la solution pour les ignorer au début. L’objectif de recherche sera de développer un système utilisant l’intelligence artificielle (IA) pour estimer la probabilité que les arcs entre deux tâches fassent partie de la solution d’un problème de blocs mensuels. L’expérimentation sera faite avec le logiciel d’optimisation des rotations d’équipages pour montrer l’amélioration en temps et en qualité de solution, qui sera obtenu avec l’apprentissage machine. L’étudiant pourra modifier certaines stratégies dans l’algorithme d’optimisation pour utiliser au mieux la nouvelle information disponible. 
Development of a Lattice-Boltzmann CFD code for compressible flow modelingDéveloppement d'un code CFD basé sur l'approche Lattice-Boltzmann pour les écoulements 3D complexesThe intern will contribute to the development of a new 3D CFD code based on the Lattice-Boltzmann approach. The code implements various time stepping approaches for LBM, such as SRT and MRT models to increase stability.  Turbulence is simulated using an LES approach. The intern will contribute by the exploration of approaches for the extension to compressible flows, with supersonic regions and shock waves. Programming will be done in the MATLAB environment. 
Design and prototyping a planar differentially driven cable robotCable manipulators are particular parallel robots where cables are used instead of rigid linkages to manipulate the moving platform (MP). This characteristic gives special properties to these mechanisms. That means in addition to some advantages of linkage-driven parallel robots, they have a simple structure, lightness and low inertia of the moving parts, a high dexterity, typically low friction, large workspace, etc. As a result of the unilateral nature of the cables which can only produce tension forces, redundancy in the actuation is necessary. This means that to completely constrain the MP of an n-DOF cable robot, m>n cables are required. Several works have shown that using more cables results in larger workspace and generally better performance of the robot. Therefore, in cable robots the number of required actuators is always greater than the number of degrees of freedom (DOF) which increases the cost and complexity of the control equipment. This issue is more critical if the more cables are used in the structure of the robot to obtain better the performance in terms of the size of the workspace. Thus, to keep the number of actuators at minimum while the number of cables is increased, we have proposed to use cable differentials in the architecture of the cable-driven robots. They are used in different machines and mechanisms to distribute an actuation source to several degrees of freedom. Through some examples we developed it was shown that using these systems in the structure of planar cable-driven mechanisms increases their workspaces comparing to the to the fully-actuated cable robots driven by the same number of actuators. It is then required to design and built a small –scale prototype of this prototype of this robot with a simple architecture to evaluate these results in practice.
Design and fabrication of a legged robot prototype: Phase II Following the testing of a first series of prototypes demonstrating the self-adaptive behavior of a single underactuated mechanical leg, designed at Polytechnique Montréal, the next phase of the project is the design of a multi-legged prototype to compare its performance to traditional walking mechanisms.Self-adaptive mechanisms aim at simplifying the control scheme for a given mechanical system by reducing the number of actuators needed to perform variable tasks, and have in the past been used mainly for grasping. Typically, a transmission mechanism is used to link the actuated input to several output degrees of freedom, which are constrained using passive elements such as springs.In the proposed linkage, a four-bar mechanism is used to generate a curve suitable for a leg endpoint trajectory. This trajectory is subsequently amplified by means of a pantograph linkage, which pivot can be moved to increase step height on demand. This second degree of freedom is passive such that this change and resulting adaptation is carried without exterior intervention.This approach is different from that of a fully actuated robotic leg mimicking a human or animal gait, and aims to provide good traversability using a single actuator with constant input velocity. While encouraging results have been obtained for a single leg prototype, further experimentation with multiple underactuated legs driven by a common actuator is planned.
Design of compliant mechanisms for a robotic walking machine Compared to a fully actuated serial mechanism mimicking a human or animal leg, a parallel mechanism (such as a Hoeckens, Klann or Jansen linkage) may use as few as a single degree of freedom to generate the desired leg endpoint trajectory, at the expense of having a fixed gait. Generally, a suitable leg endpoint trajectory is made of an approximatively straight line with respect to the body during the supporting phase and a more arbitrary curve when the leg is raised and brought back during the flight phase. Compliant mechanisms use mechanical deformations to generate displacement or transmit forces and have mainly been developed because of their specific advantages such as ease of manufacturing, reduced cost/weight, and absence of maintenance. The robotics laboratory at Polytechnique Montréal has in recent years developed an expertise in compliant finger and gripper design. In complement of this, new research directions are to be developed pertaining to compliant leg mechanisms, for which an initial exploration of possible designs has been undertaken.Conceptually, the mechanism would use the rotation of an actuated crank as a main input and the position of the leg endpoint as output. A second input would be used to alter the shape of the trajectory or adjust the equivalent stiffness at the endpoint. 
Design and fabrication of a mechatronic orthosis prototype Various active (i.e. actuated) or passive orthoses have been developed to correct or prevent gait anomalies for rehabilitation purposes. A new research direction is currently explored at the robotics laboratory of Polytechnique Montréal to devise a passive device linking the rotations in the sagittal plane of the leg joints. Indeed, the hip, knee and ankle joints all perform periodic motions during a normal step. Conceptually, a mechanism exerting torques proportional to the joint deviations from the prescribed values at the current phase would act as a general-purpose wearable rehabilitation tool.In collaboration with the graduate student leading the project, it is required to design and build an engineering prototype implementing the developed mechanism for concept validation and performance analysis purpose. Using a test bench simulating either nominal or abnormal gaits, the main issue of the project is linking the different body joints to generate the required functions. 
Mammalian Cell Culture (Bioprocess development) (1)Développement d'un procédé de culture cellulaireMammalian cell cultures are widely and increasingly being used for the production of many valuable biotherapeutics including antibodies and vaccines. Cell culture process development aims at achieving high product titers and quality in a timely and cost-effective manner. Due to the typically low product yields and maximum cell densities reached in batch cultures, fed-batch is the preferred modes for the manufacturing of recombinant proteins.The project will aim at developing an efficient fed-batch strategy maximizing cellular growth, productivity and product quality. Small-scale cultures will be performed for rapid screening of multiple process conditions and feed solutions. A production protocol will then be defined and validated by conducting a laboratory scale bioreactor culture.
Deploying mobile robotic networks with range-only measurements In this project we aim ultimately at designing a system comprised of a large (say 50) number of cooperating small scale quadcopters or other mobile robots capable of operating indoors without the help of a motion capture system. Each quadcopter weighs less than 30g and has a payload limited to 15g, and is therefore highly constrained. However, there are now high-quality navigation sensors, including stereo cameras, available at that scale. In our experiments, we use in particular an on-board short-range ultra-wide band (UWB) system for communication and precise distance measurement between the robots, which will be used for cooperative localization.Overall the project includes the development and integration of the UWB-aided navigation system on the individual quadcopters, the ad-hoc distributed communication protocol between them, as well as various distributed algorithms for cooperative localization, sensing, and decision-making in the swarm. Previous work has resulted in the development of an integrated UWB-inertial navigation system embedded on the nano-quadcopters, and we are currently modifying the system to allow deployment of UWB localization on multiple robots communicating with the localization infrastructure. The next step is to enable robot-to-robot communication and develop cooperative localization and deployment algorithms.Overall, we aim to explore what is feasible when only range measurements are available between robots, as provided by UWB ranging systems in particular.
Autonomous Structure Inspection with Mobile Robots In this project, we explore the design of algorithms that allow mobile robots to construct accurate and rich representations of the world based on their sensor inputs and perhaps partial models provided by humans. The applications of particular interest are in autonomous inspection, where robots are tasked with constructing accurate and semantically rich maps of a 3D environment, such as a building for which we want to monitor construction progress automatically.We need in particular motion planning strategies that allow a robot to map automatically a structure or environment as precisely and as fast as possible, taking into account the quality of the constructed map (which depends on occlusions, shadows, etc.) to replan in real-time. We consider also extension of these algorithms to cooperative teams of robots.We also need new probabilistic filtering and planning techniques allowing robots to integrate and exploit uncertain inputs provided by humans (e.g., ambiguous oral directives, imprecise hand-drawn maps, etc.) to perform their missions.Available sensors include various types of cameras and RGB-D sensors (kinect), LIDARs, standard navigation sensors (inertial, odometry, GPS, etc.), a high precision short-range radio-positioning system, etc.  We develop algorithms in ROS and implement them as proof-of-concept on mobile ground and aerial robots that can be deployed both indoors and outdoors.
Cloud Robotics The goal of this project is to develop our tools to use cloud computing in connection with our mobile robots in the lab. Cloud computing can provide and adaptable computing resources to often computation-limited robots (ex: drones) performing mission with varying needs. They also offer centralized storage and sharing facilities between multiple robots, e.g., when they collectively explore a large environments, and want to reuse maps created by other robots as they enter a new part of a building.Among the technical challenges associated with connecting robots to the cloud, we have to:- decide what types of workload we push to the cloud vs. local computations, in order to maintain basic functionalities even when connections are unreliable for example.- develop the appropriate software infrastructure to reliably connect the robots to clound computing resources.- develop our code base by using cluster computing frameworks (Apache Spark, Apache Flink, Apache Edge, etc.), avoiding tedious low-level development. This requires redeveloping some algorithms to the specific distributed massively parallel architectures of associated with cloud computing.
High-performance mesh-free modelling of multiphase flows The project is on the real-life simulation of most challenging fluid flow problems in nature and engineering, using a mesh-free multiphase model.The latest advances in multi-core parallel CPUs (Central processing units) and GPUs (graphics processing units) has provided a unique opportunity for real-life multi-scale simulation many fluid flow problems (with a scale ranging from global ocean circulation to flow in a nanotube) . The purpose of this project is to take advantage of such computational powers by implementation an already-available serial fluid simulation code on either parallel CPUs (using MPI programming library) or GPUs (using CUDA-C library).
Numerical Simulations of Fluvial Flow and Sediment Transport Prediction of water flow and transport of sediment materials in river systems has a crucial role in many natural and engineering process such as the design of hydraulic structures and study of fluvial morphology and eco-system. Computer/numerical simulation is a powerful tool for such predictions. The objective of this project is to use some available modelling software packages for simulation of flow and transport of sediments in a Canadian river.
Évaluation du comportement mécanique de bétons fibrés La durabilité des infrastructures en béton dépend de la qualité du béton utilisé, de l'état du béton sur la structure (fissuré ou non) et des conditions d'exposition de la structure (gel/dégel, chlorures, variation d'humidité, etc.). La très grande majorité des infrastructures en béton exposées aux intempéries (les ponts en particulier) sont fissurées en service, ceci facilite l’entrée d’agents agressifs dans le béton et favorise leur détérioration. Afin d’améliorer la durabilité des infrastructures, il importe d’utiliser de nouvelles gammes de béton plus durables et plus résistante à la fissuration.Au cours des 20 dernières années de nouvelles gammes de bétons plus durables ont été mis au point, en particulier les bétons fibrés à haute et ultra-haute performances. Ces bétons sont plus durables car ils contiennent de petites fibres métalliques ou synthétiques qui permettent de renforcer le béton et de limiter l'ouverture des fissures en conditions de service. Plusieurs de ces bétons ont été développés par notre équipe de recherche.L’objectif général du stage sera le développement de nouveaux mélanges de bétons fibrés avec un bilan d’émission CO2 réduit et l’évaluation de leurs résistances mécaniques en traction, flexion et cisaillement. Ceci nécessitera de produire des bétons renforcés de fibres en laboratoire, de fabriquer des spécimens d’essais, de réaliser les essais de traction, flexion et cisaillement en collaboration avec l’équipe technique du laboratoire, et d’analyser les résultats obtenus.
Évaluation de la perméabilité à l'eau des bétons renforcés de fibresLa durabilité des infrastructures en béton dépend de la qualité du béton utilisé, de l'état du béton sur la structure (fissuré ou non) et des conditions d'exposition de la structure (gel/dégel, chlorures, variation d'humidité, etc.). La majorité des travaux de recherche porte sur la durabilité des bétons en condition non fissurée, or les infrastructures en béton sont majoritairement fissurées en service. Il faut donc maintenant orienter la recherche sur la durabilité du béton en condition fissurée. L'équipe sous ma supervision a développé un appareil unique qui permet de mesurer la perméabilité à l'eau du béton en condition fissurée, ceci permet donc d'étudier la durabilité du béton dans un état similaire à celui retrouvé dans les structures en béton.Au cours des 20 dernières années de nouvelles gammes de bétons plus durables ont été mis au point, en particulier les bétons fibrés à haute et ultra-haute performances. Ces bétons sont plus durables car ils contiennent de petites fibres métalliques ou synthétiques qui permettent de renforcer le béton et de limiter l'ouverture des fissures en conditions de service. Plusieurs de ces bétons ont été développés par notre équipe de recherche.L’objectif général du stage sera d’évaluer la perméabilité à l’eau de certains bétons fibrés en condition fissurée. Ceci nécessitera de produire des bétons renforcés de fibres en laboratoire, de fabriquer des spécimens d’essais, de réaliser les essais de perméabilité en collaboration avec l’équipe technique du laboratoire, et d’analyser les résultats obtenus.
Privacy and Security Mechanisms for Intelligent InfrastructuresThis research project aims at developing:- secure distributed control systems which can perform some of their computations on partially untrusted infrastructures (cloud computing platforms).- privacy-preserving mechanisms to control how much private information is leaked about individuals or companies in distributed monitoring systems published aggregate real-time statistics (e.g.: intelligent transportation systems, smart grids, etc.).
Développement d’un programme d’exercices qui permettent d’évaluer la capacité de résilience d’une PMELa notion de capacité de résilience s’inscrit dans le concept de potentiel de résilience qui part du principe qu’une PME ayant plus de cinq années d’existence a subi diverses perturbations et a réussi à mettre en place divers moyens pour maintenir ses opérations industrielles. Il s’agit alors d’évaluer ces acquis et permettre, à terme, de mesurer une capacité de résilience qui peut se résumer comme suit : un ensemble de dispositions innées ou acquises avec le temps servant à exécuter une activité et devant être mis en œuvre. Une PME s’est donc construit une capacité de résilience au fil du temps. L’évaluation des perturbations subies et les différents moyens ponctuels ou permanents mis en place permettront donc d’identifier les forces acquises avec les années. Le stage portera sur le développement d’un programme d’exercices qui permettent d’évaluer la capacité de résilience d’une PME.Il faudra développer des outils pour établir un portrait global de la capacité de résilience acquise par une PME en identifiant et caractérisant les perturbations subies dans le passé. Ensuite, dans une optique de gestion multirisques, ce portrait devra être consolidé en considérant d’autres perturbations que la PME n’a pas subies, surtout dans un contexte de changements climatiques. Des scénarios de perturbations complémentaires devront donc être définis et des exercices pour pouvoir mesurer la réelle capacité de résilience de la PME devront être proposés. L’évaluation de ces exercices permettra de formuler des recommandations pour que la PME puisse maintenir sa capacité de résilience, mais aussi de l’augmenter
Design of shape morphing wing Compliant mechanisms use mechanical deformations to generate displacement or transmit forces and have mainly been developed because of their specific advantages such as ease of manufacturing, reduced cost/weight, and absence of maintenance. The robotics laboratory at Polytechnique Montréal has in recent years developed an expertise in compliant finger and gripper design. In complement of this, new research directions are to be developed pertaining to the application of compliant mechanisms to shape morphing wings. Using the intrinsic deformation of a mechanical wing, the lift coefficient of aerial structures under different aerodynamic conditions (ie. the velocity of the flying object) will be optimized. By using topology optimization, we aim at passively controlling this deformation to make sure that the profile of the wing generate as much lift as possible therefore leading to a substantial gain in fuel efficiency. if shape morphing wings have been known for decades, they currently require additional actuators which currently often negate any gain obtained by the improved aerodynamic properties as well as adding another layer of complexity (sensing and control for instance). Here, the shape changing will be obtained by keeping certain parts of the wing stiff while other will be much more compliant. The combined effect of these two will be combined to control the shape of the wing under different loading. Since the motion will be obtain purely by deformation, no actuator or sensor will be needed.
Branch-and-price with machine learning for solving stochastic vehicle routing problemsBranch-and-price with machine learning for solving stochastic vehicle routing problemsIn a vehicle routing problem, one must determine a set of vehicle routes to service a set of customers at minimum cost. Some vehicle routing problems are stochastic as they consider, for example, uncertain demands or uncertain service times at the customers. In recent works, branch-and-price optimization algorithms have been designed to solve to optimality some stochastic vehicle routing problems. These algorithms are complex as they involve different components: branching procedure, cutting planes, constrained shortest path algorithms. Thus, there may be various ways to improve them. In this project, we want to explore the possibility of using machine learning techniques to do so. In particular, the constrained shortest path algorithms consume most of the computational times because they need to consider a fine discretization of probability distributions. With machine learning tools, it might be possible to use a coarser discretization to speed up the computational times, while preserving optimality of the solutions. The project will thus consist in developing an improved version of a branch-and-price algorithm that will integrate a machine learning tool. 
Artefact-free noise reduction for signals and imagesArtefact-free noise reduction methods for signalsCONTEXT: noise reduction (NR) methods have been based on linear time-invariant filters or on nonlinear filters exploiting sparse representations (e.g. wavelets). For these methods, the residue of the filtered image, which is defined as the difference between the noisy image and the filtered image, is far from being an unstructured white noise. On the contrary, a "ghost" of the original image can typically be observed visually. This means that NR methods remove relevant information from the image. At the very least, a good NR method should produce a white and featureless residue. The relatively poor performance of NR methods from the standpoint of the residue artefacts has its causes in phenomena such as blurring (caused by local averaging) and ringing artefacts in the neighbourhood of sharp transitions (Gibbs phenomenon).OBJECTIVE: develop NR methods that preserve details, edges and fine patterns in an image. The methods should produce unstructured and white residual signals.METHOD: Our approach is composed of three steps that exploit a fine image analysis coupled to an constrained optimization strategy. First, we analyse the image to determine all regions where the pixel values variations can be modeled plausibly by a straight line. Second, we use this information to construct an objective function that penalizes deviations from linearity for all these regions. Finally, we minimize this function under a good-fit constraint. The resulting constrained optimization problem happens to be mathematically tractable and achieves a suitable balance between all the local linear models. This approach should produce good-fit estimates that retain sharp signal variations and patterns. If we discover that the residue associated with this estimator is not satisfactorily white, then we will modify the optimization problem to include constraints that penalize residues that are not white.
Identifying Bottlenecks in Build System Performance When mentioning the term "software development", people immediately think about source code and programmers. Of course, many more activities play a role in software development, and many more artifacts than just the source code. One such artifact is the build system. This is the crucial infrastructure that developers use on a daily basis to compile and package the source code into executables and other deliverables, such that the developers can test their software after adding a new feature or bug fix. People typically use technologies like GNU Make, autotools, Maven, Ant, SCons, Rake or CMake to implement their build system.Since build systems are used so often and the software system that they build typically is huge, developers risk losing a lot of time waiting for their build to finish. It is not uncommon for very large systems to require hours to finish a build. For this reason, most build technologies provide incremental build modes to minimize the time a build takes, by just re-building the source code files that changed and reusing the previously built version of other files. In addition, most technologies also provide parallel build support that builds multiple files at the same time.The goal of this internship is to study how the performance of a build system evolves during daily development, analyze and document which build system or source code changes are related to build system performance degradations and improvements, and apply our findings on a concrete open source system to validate our findings. This work will build on our existing MAKAO infrastructure for reverse-engineering GNU Make build systems (http://mcis.polymtl.ca/makao.html). In the end, our aim is to develop techniques and tools to help practitioners understand and improve the performance of their build system.
Studying Developer Coordination Patterns in OS Distributions (1)The success of open source (OS) projects like the Linux kernel and the Apache web server is not only due to their high technical quality, but also because of the unique way in which these projects are delivered to end users. OS distributions like Debian, Ubuntu and countless derivatives customize and bundle thousands of OS projects to make them readily available to millions of end users worldwide. Apart from playing the role of middlemen between "downstream" end users and "upstream" OS projects, distributions also (and especially) filter the user feedback for the upstream projects. For example, if users report a bug or have a question on how to use a particular software project, they typically first communicate with the distribution.However, since distributions typically only have limited man power and do not have the same level of in-depth expertise about a software project as the original developers, they need to coordinate at some point with the upstream developers. At other times, distributions do not directly contact the upstream project, but first coordinate with the parent distribution they are based on (e.g., Ubuntu's parent is Debian). Again, the parent distribution can decide to handle a particular piece of feedback itself or to forward it upstream.Given the many different ways in which end users, OS distributions and upstream OS projects need to coordinate, this project aims to analyze and document the patterns of coordination in OS distributions. In particular, we will mine data from the bug repositories, support fora and mailing list messages of Debian and Ubuntu distributions, and 10 to 20 major OS projects, then analyze this data both quantitatively and qualitatively. The output of the project will be a catalogue of patterns describing the best practices for coordinating user feedback between end users, distributions and upstream projects.
Software Architectures for Data-aware Web Applications Modern web applications like Facebook, LinkedIn, Google, Netflix or Tinder are "data-aware", i.e., they perform advanced calculations on big data, be it personal data, advertisement data or data about online video consumption. For a long time, these calculations, although complex and time-consuming, were static and repetitive, and hence could be computed all at once in a batch process during the night (e.g., index all emails every night).However, the advent of deep learning and other recent breakthroughs in data mining now enable data-aware web applications to build data mining models customized to the actions and preferences of each user, for example to learn and predict the Facebook pages a user would like to visit based on prior website activity. As each user has his or her own model and is active at different times during the day, these models need to be updated on-the-fly as new activity of the user and his friends stream in. Some systems even allow users to specify events that should trigger re-training and re-deployment of their personal data mining model, for example when a new tweet is available by a specific celebrity.While swift ad hoc re-training of data mining models is being studied in depth in the data mining community, the software engineering repercussions of such models are far less clear. Which software architecture do data-aware applications require to support customizable, yet scalable data mining models? What is the optimal deployment strategy for customized models to make a new model available to the end user as soon as it is built? Should all models be re-trained at once when the underlying data mining algorithms are updated? The goal of this internship is to study these questions using empirical research, i.e., by building and evaluating prototype implementations of data-aware architectures, models and strategies.
Vehicular connectivity for intelligent transportation systemVehicular connectivity for intelligent transportation system (1)The connectivity of wireless vehicles, used for road safety and autonomous transport system, has been clearly identified by leading car companies and regulators as one of the most promising technologies for the next generation of Intelligent transport system where short-range and high-speed communication is required. To do this, it is essential to use connected intelligent vehicles which are equipped with a large number of sensors. Therefore, for an Intelligent Transport System (ITS) that meets the constraints of the new market in terms of connectivity and data throughput, it is important to have a vehicle-to-vehicle ( V2V) and vehicle-to-infrastructure (V2I) using high signal bandwidth. On the other hand, the successful location of vehicles with V2V and V2I communications can lead to ubiquitous vehicle connectivity required for an intelligent transport system where anti-collision functionality and cooperative driving are required. In addition, the involvement of small cells with millimeter waves for next-generation ITS involves several new features and challenges necessary to establish efficient and reliable wireless links between vehicles and access points.The main objective of the project is to characterize and model the wireless channel in a vehicular network operating in the millimeter waveband for communication purposes (V2V and V2I) and vehicle location.
Économie circulaire : Durabilité des infrastructures publiques (1)Lorsque vient le temps de développer ou de remplacer une infrastructure publique, les choix de design et de technologies soulèvent de nombreuses questions. En particulier, on voit rapidement apparaitre un compromis entre le coût initial de l’investissement et la durée de vie prévue, ou durabilité, de l’infrastructure. La durabilité fait référence non seulement aux aspects de maintenance et de remplacement, mais aussi, par exemple, aux problèmes d’achalandage et de saturation prématurée. La littérature sur le choix de durabilité des biens privés nous informe qu’en l’absence d’inconsistance temporelle, un monopoleur cherchera à minimiser le coût de fournir un certain service à partir d’un stock de biens (Swan 1970). Par ailleurs, l’effet d’inconsistance temporelle survient lorsque la production future fait compétition à la production présente et que les consommateurs, prévoyant une baisse des prix dans le temps, retardent leur achat. Le producteur, incapable d’exercer son pouvoir de monopole, sera tenté de réduire la durabilité de ses produits afin d’amenuiser cet effet (Coase 1972). Dans le cas d’infrastructures publiques, le voteur rationnel voudra, tel que décrit par Swan, un niveau de durabilité qui permette de minimiser le coût de fournir un certain service. Nous savons par ailleurs que la politique et la finance publique souffrent également de problèmes d’inconsistance temporelle. Comment ces effets se transposent-ils lors du choix de durabilité des infrastructures publiques ? La réponse n’est pas triviale. Dans une perspective d’économie circulaire, les répercussions en matière de finances publiques et de développement durable nous amènent à soulever la question. 
Emitter Array for a Nanosatellite Ion Thruster The objective of this internship is to contribute to the fabrication of an ion thruster for a Nanosatellite. With technology advancement in the aerospace engineering, space exploration has become accessible for organizations of smaller size, allowing them to contribute to new research on space. Nanosatellites are an affordable option for space exploration, since they require small and cheap launch vehicles. Their propulsion of can be achieved via ion thrusters, an interesting alternative to chemical propulsion. The thruster provides variation of speed during the deceleration for deorbiting, or acceleration to maintain or increase the orbital distance.In the ion thruster, an ionic liquid (a molten salt at room temperature) is stored in a tank, from where it flows by capillarity to the tip of emitters of a porous metal array. Successively, the ion droplets are accelerated by an electric field generated by a potential difference of 1000V. They will then be ejected through a stainless steel grid, and this force will then propel the satellite.Electrospray microthruster arrays will be assembled using a microfabrication procedure. A layer of positive-tone photoresist will be spin coated on a Si wafer. After exposure to ultraviolet light through a designed photomask, the wafer will be immersed in a developer, where the exposed photoresist will be removed. At this point, deep reactive ion etching (DRIE) will be performed on the wafer to etch a trench of about 400 microns in depth. After passivation, a thermal oxidation will be carried out on the wafer. Finally, after dicing, the array will be bonded to a glass wafer via anodic bonder and the propellant will be fed via a micro needle. Propulsion tests will be performed via a magnetically levitated balance.
Conducting polymer coating of neural electrodes Organic electronics, based on semiconducting and conducting polymers, have found commercial applications in lighting panels, smartphone screens, and TV screens using OLEDs (organic light emitting diodes) technology. Organic electronic devices, apart from consumer applications, are paving the path for key applications at the interface of electronics and biology, such as in electrodes for recording and stimulating neural activity. In such applications, organic polymers are very attractive candidates due to their distinct property of mixed conduction: the ability to transport both electron/holes and ionic species. The ionic conduction is of special importance since most biological signals consist of ionic currents. The main objectives of this internship is to fabricate novel deep brain electrodes by electrochemical polymerization.  The fabrication of the electrode will be performed by electrochemical polymerization of ethylenedioxythiophene (EDOT) on sharp metal probes in different electrolytes, which will result in poly ethylenedioxythiophene (EDOT) films. The films will be then characterized by Electrochemical Impedance Spectroscopy (EIS) to assess which film morphology and chemical composition lead to the lowest internal transport impedance. High-resolution measurements of ionic fluxes between the polymer channel and the electrolyte to evaluate the ability of the OECT devices to deliver biologically active substances will be performed by SICM. The optimization and final design of devices are expected to emerge from experimenting with various thin-film processing methods of conducting polymers. The in vivo experiment protocols and details are expected to be developed in collaboration with neuroscientists at Montreal and Laval Universities.
Self-healing conducting polymers Self-healing materials possess the ability to repair a mechanical damage. The demand of self-healing materials is increasing especially in electronics, automotive and aerospace as well as in biomimetics, artificial skin and soft robotics. For applications requiring the self-healing materials to be electrically conductive, a major challenge is to match high conductivity, fast and repeatable self-healing at room temperature with facile processing, in a single material. In this research internship we will explore the self-healing properties of conducting polymer films. Self-healing materials entirely based on conducting polymers will constitute a significant advantage towards present self-healing materials, which are mostly based on complex multi component systems.We will deposit films of self-healing materials by spin coating and vapour phase polymerization. We will study the self-healing properties of films included between two metal electrodes. A voltage will be applied between the two electrodes to permit a current flow in the films. The films will be successively cut with a sharp object. The damage will likely interrupt the current flow. If the material is self-healable, the current is expected to recover after a certain time. Besides autonomous healing, we will also investigate healing assisted by aqueous solutions. This will be achieved by monitoring the current flowing in the film after damaging and exposing the damaged directly to the fluids. The healing effect will be monitored in situ with an optical microscope. To shed light into the self-healing mechanism, ex situ characterization of the morphology and the chemical composition of the damaged area will be carried out with X-ray photoelectron spectroscopy (XPS) and Scanning Electrochemical Microscopy. 
Économie de fonctionnalité, partage des responsabilités et environnementL’économie de fonctionnalité désigne les modèles d’affaire où les entreprises vendent le service du produit plutôt que le produit lui-même. C’est le cas par exemple de Xerox, qui vend le service de photocopie et qui reste propriétaire des photocopieurs. Dans un discours sur l’économie circulaire, l’économie de fonctionnalité présente des caractéristiques séduisantes puisqu’elle transfère vers le producteur le coût de remplacement du matériel. Le producteur internalise ainsi le choix de durabilité et aura tendance à produire des biens plus durables et plus facilement réparables, réduisant bien souvent les impacts sur l’environnement.En y regardant de plus près, les modèles d’affaires qui s’inscrivent dans l’économie de fonctionnalité diffèrent les uns des autres quant au partage des responsabilités. Le producteur et le consommateur peuvent définir tout un spectre de contrats où sera déterminé le poids des responsabilités sur l’entretien, la rénovation, les coûts de fonctionnement, la gestion en fin de vie, etc. La nature des contrats aura ainsi un impact sur les choix du producteur (design de produit, choix de matériaux, qualité des services, etc.) et sur le comportement des consommateurs (soin apporté lors de la manipulation, régularité dans l'entretien, etc.). Or, ces incitations sous-jacentes auront elles aussi des impacts environnementaux. À titre d’exemple, un consommateur qui loue des heures d’utilisation d’un outil n’y portera peut-être pas le même soin que s’il était lui-même propriétaire de l’outil. Ce comportement pourrait accélérer la fin de vie de l’objet. Deux questions émergent : 1) En tenant compte des problèmes d’aléas moraux et de sélection adverse bien connus en théorie des contrats, comment définir des contrats qui permettront de lier l’intérêt des firmes et des considérations environnementales ? 2) Dans ce contexte, quelles politiques publiques pourraient promouvoir les initiatives en économie de fonctionnalité ?
Adaptation de méthodes statistiques de classification aux données de publicités sur internetAdaptation de méthodes statistiques de classification aux données de publicités sur internetRegroupement et classification de données massives provenant de l'activité des mots clés utilisés par les agences de publicité  sur les moteurs de recherche (Google, Yahoo, etc.) sur internet. Le premier volet du projet consiste à adapter et à combiner les méthodes de regroupement de l'apprentissage statistique non supervisé (regroupement hiérarchique, k-means, etc.) pour regrouper de façon efficace les mots clés d'une campagne publicitaire en fonction d'un certain nombre d'attributs.Le deuxième volet du projet consiste développer des classificateurs efficaces utilisant ou combinant les classificateurs usuels de l'apprentissage statistique supervisé (KNN, classificateur linéaire et quadratique) afin de classer les mots clés selon des critères données (leur pertinence, leur rendement, etc.) en fonction de leurs attributs.
Développement de modèles de prévision pour les données de publicité sur internetDéveloppement de Modèles de prévision pour les données de publicité sur internetDevelopment of prediction models for massive data collected from advertising campaigns on search engine  (Google, Yahoo, etc.) on the internet.The project involves adapting supervised statistical learning methods (general regression models, penalized regression, classification) to construct click rate prediction models for keywords based on their attributes. Such predictions allow advertising agencies to optimize their campaigns by adjusting auctions accordingly.
Upgrading of Heavy Petroleum Oil Valorization of the heavy crude oil by removing both metals and sulfur from its chemical network through a reaction with a developed demetallization-desulfurization agent (DM-DSA)Specific ObjectivesI. Study the effect of the chemical and physical properties of the DM-DSA on the removal process.II. Examine the influence of the process parameters on the removal efficiency.III. Investigate a downstream process for metal recovery and the DM-DSA regeneration. 
Numerical simulation to optimize light capture by microalgae in a novel photobioreactorOptimization of fluid mixing behavior in a three-phase system to increase microalgae interval time in the illuminated surface.This research is part of an international project dedicated to the conversion of CO2 contained in exhaust gases from incinerators and its conversion into bio-materials. Numerical simulations with advanced computational fluid dynamics (CFD) models would help to optimize the processing parameters and scale-up more performant and cheaper PBRs for intensive culture.  Specific ObjectivesI. Determine the turbulent liquid-gas flow hydrodynamics in a novel PBR.II. Identification of characteristic LD frequencies in the PBR.III. Validation of predicted models with experimental studies.
Interactive 3D GeoData Visualization In collaboration with a montreal-based company called Anagraph.io (http://anagraph.io/), several aspects are targeted in this project. The overall project tackles some interactive client-based algorithms to visualize 3D geolocalized data. The end goal is to deliver some tools to help take decision, based on data (big data  / machine intelligence). Among the aspects studied:- 2D/3D visualization of temporal data: How to handle and visually and efficiently represent such data.- Mixing spatial statistics modeling + geolicalized data to propose some business intelligence data visualization tools. Example of underlying end-user goal question: given all the Uber paths in a city during a year, how to optimize the taxis positions during the day, date of the year and weather data: what should be a good visualization tool to help see and decide ?- 2D/3D interpolation of data: How to visualize the 3D information of pollution levels, sound level in a city etc. ? How to represent/render a 3D heat map ?- Underground 3D vectorial tiles: How to represent / render / visualize a subway underground network, water system etc. in 3D interactive environment ?
Estimation of worker fatigue score for human error prediction using multifactorial data.Estimation du score de fatigue des travailleurs pour la prédiction des erreurs humaines à l'aide de données multifactorielles. Fatigue is generally considered to be a decline in mental and physical performance. Mental and physical fatigue is one of the most causes of human error and its related accidents. Working injuries costing billions of dollars each year in Canada and over the world. The challenge is to build predictive fatigue models based on advanced knowledge discovery approach which helps managing the fatigue risk and improve worker health, work environment, workability and analysis the role of human fatigue in accident occurrence.Based on a dataset, the project aims to determinate and select the factors which have the most impact on mental and physical fatigue using knowledge discovery and machine learning techniques; and to developing a predictive model based on knowledge discovery and machine learning techniques to predict the worker fatigue score. To achieve these objectives, four steps will be followed: Step1. Literature review of human capacities and the effect of mental and physical fatigue on the main functions of human capacities; types of predictive models and machine learning techniques; and the discover knowledge approaches applied to worker database.Step2. Determine the main factors which have the most influence effect on fatigue model and develop several predictive models such as: Support Victor Machine (SVM), Neural Network (NN), classification trees, and other predictive models, using the main factors as an input and fatigue score as an output.Step3. Validate the predictive models and test their performance on the test dataset based on: ROC curve, Lift and Gain chart, Confusion matrix and other classification criterions which help us to choose the most powerful predictive model.Step4. Using the predictive fatigue model to reduce the human errors and accidents with respect to the work environment and environmental factors that affect the workability. 
A Tool for Automated Tracking Improvement EvaluationComment évaluer automatiquement des améliorations d'un algorithme de suivi par vidéoVideo analysis is used in several transportation applications, e.g. for data collection and road safety analysis. The key component of video analysis is a tracker, i.e. a method to detect and track each road user over its presence in an area of interest in the field of view of a camera. Although metrics exist to evaluate the tracking performance, they are rarely used to optimize tracking parameters over several videos with different conditions (camera location, weather condition, traffic conditions and composition) and to systematically compare different methods and algorithm variations. This project aims thus to integrate existing methods to allow the automatic evaluation of tracking performance, to allow the systematic improvements of trackers: tracking performance metrics (Multiple Object Tracking Accuracy, MOTA), cross-validation over several annotated datasets and the optimization methods (e.g. the derivative-free optimization method MADS). The work will build on existing open source trackers developed at Polytechnique Montreal (Traffic Intelligence http://bitbucket.org/Nicolas/trafficintelligence and Urban Tracker http://www.jpjodoin.com/urbantracker/) and annotated datasets. The tool will be applied to known variations of the trajectory similarity measure used in the feature-based tracker in Traffic Intelligence. 
Training and Adapting Road User Classifiers in Video DataTraining and Adapting Road User Classifiers in Video DataVideo analysis is now used in several transportation applications for traffic data collection: the most common outputs are road user counts and their speeds. One important characteristic is to be able to classify the road users, which can belong to many classes, e.g. pedestrians, cyclists, and a large number of vehicle types, including different types of trucks classified by number of axles. Several types of cues may be used to differentiate road users, first of all from their visual appearance with various types of object classifiers, but also from other characteristics such as speed, gait parameters (i.e. periodic speed variations for pedestrians) and probabilities of presence in various areas in a scene. Some classifiers are implemented in the open source project developed in our research group at Polytechnique Montreal (http://bitbucket.org/Nicolas/trafficintelligence), but need to be developed and tested more thorougly. Public datasets of example images for various types of road users may be used and the transferability of the classifiers should be comprehensively studied, in particular with respect to different locations, camera angles, video quality. Procedures to adapt a generic classifier to a specific situation should be investigated. 



Nouvelle formule du concert symphonique : projections en temps réel d'images & couleurs puisée dans la chironomieReal-time analysis of orchestral director movements, using inertial sensors, to produce images and lighting controls during symphonic concerts.
Biomechanical evaluation of the impact of compressional garments on spinal stabilityExamine the spinal stabilitySpinal disorders and associated back pain will be experienced by 4 of 5 adults, per Statistics Canada, and hence currently represent an epidemic hindering productivity and creating a massive economic burden to developed nations. The presentation of a spinal disorder, mechanically, represents a flawed stability mechanism. It has been hypothesized that inclusion of a compression garment over the abdominal region will increase spinal stability and performance.  In low back pain patients, this compression garment is expected to reduce painful symptoms while in athletes, a weight belt is a well know example to improve stability and hence performance.  Although, in vivo studies support the use of compression garment, objective and quantitative verification of the biomechanical mechanisms has yet to be performed. Current thought is that such garments augments intra-abdominal pressure which, in turn, improves stability.  However, some disagreement exists in the scientific literature in this regard. Hence, the objective of this project would be to utilize a biomechanical finite element model of the spine, inclusive of soft tissue, to simulate the mechanical influence of a compressional garment on the spine. Methods will leverage existing finite element models of the spine and include the presence of various compression garments while working directly with a medical device (industry) supplier to use appropriate mechanical properties and specifications.  As required, the student will update the model to ensure convergence of the simulation. The virtual spine model will be loaded and stability evaluated.  Stability will be quantified as a measure of lateral spinal displacement as a function of the spinal load introduced. Recommendations of optimal compressional garment properties and position will be made while working directly with a manufacturer. Such recommendations have far-reaching potential to improve compressional garment function via customization.
Molecules Involved in Wiring Up a Neural Circuit What molecules give a brain cell its unique identity to make it wire up a specific way?  Very little is known about how instructions encoded somehow within the genome can allow a brain to self-assemble and wire up to function correctly.  Our goal is to uncover the exact molecular code that can be used to wire up a neural circuit.We address this by using the fruit fly genetic model organism because of its long history of use in biology and neurobiology research, and because of its hard-wired, or innate behaviors.  Using a specific hard-wired neural circuit, we identify the exact same neuron between different animals, image the neuron’s unique wiring pattern, and activate the neuron using the animal’s behaviour, all within a single animal.  We will isolate these single neurons, and use DNA sequencing to identify its molecular pattern inside of the cell.  To understand what each of these molecules does in a neuron, we will characterize each one of them by deleting it and examining how the neuron’s wiring pattern is disrupted and how the animal’s behavior is impaired.  By systematically testing each molecule, we will create an important database on what each molecule does for the neuron.  Our project will be a crucial first step molecularly for our understanding of how miswiring occurs in brain disorders such as autism spectrum and schizophrenia.
Measuring Protein Synthesis in Single Cells In Vivo Protein molecules are what are created when genetic information is translated into a real world molecular actor that can affect change within a cell.  Too much or too little of a protein can harm a cell and lead to diseases such as cancer, neurodegenerative diseases, or autism spectrum disorders.  Unfortunately, little is known about how the production of proteins within a cell changes over time and in response to external factors.  For example, when a brain cell learns something new, how does the production of specific proteins change?  How fast does this happen?  Where in the cell does this happen?To answer these questions, this project will track and measure protein production in single cells in the living animal to watch in real time how it changes and under different conditions.  We will use cutting-edge molecular genetics and imaging techniques to tag and watch these molecular events.  These experiments will give us unprecedented insight into the inner workings of the most important and final step when a gene is translated into action.  Accomplishing this will allow us to understand what happens when protein production goes wrong in a disease state, and what the outcome for the cell is.  This will give researchers more accurate targets and knowledge for interventions and therapies for these diseases.
Fabrication of wearable protein patches Fabrication of wearable protein-based patchesWearable devices can allow for continuous or on-demand monitoring of someone’s condition, health and surrounding environment in a non-invasive manner.  Biocompatible lightweight materials could be incorporated in clothing or worn directly onto the skin.  While biosensors and wearable electronics have become more and more portable in the past decade, challenges remain, such as the production cost, the design of biocompatible interfaces between biological tissues and electronics, and the ease of use.  In order to produce entirely biocompatible and biodegradable wearable items in an environmentally-friendly manner, here we propose to fabricate protein-based wearable materials.Proteins can serve two functions as part of wearable devices; 1) they can act as a biopolymer scaffold that holds the material together, and that confers its flexibility and mechanical properties, 2) they can simultaneously act as the sensing or responsive element in the device.  There exist several self-assembling proteins that can be used to form protein fibers, self-assembling gels, or other three-dimensional matrices.  This project aims at identifying biocompatible protein candidates that can be used as matrix for the fabrication of wearable devices, and at developing methods to easily produce functional protein patches.  Genetic engineering will be used to rationally design self-assembling protein structures that can be produced in non-pathogenic E. coli bacteria and isolated easily at a large scale.  After expression and isolation of the protein-based polymers, materials will be fabricated and their morphology, composition and physical properties will be assessed.  As an end goal, the resulting protein materials will be further engineered to introduce sensing or signal bearing functionalities.  Such materials could be used to create portable sensors, electronics, batteries or colorimetric indicators.
Genetic and psychosocial predictors of epigenetic age acceleration: clinical significance for stress-related mental disorders Stress-related mental disorders (SMD), including major depression, are a significant public health issue. Early adversity influences both the disease course and treatment outcome for SMD. However, there is a remarkable variation in illness severity and chronicity even among individuals exposed to very severe early life stress. The basis of this variation likely involves the interplay between the genome and the environment. Epigenetic modifications, such as DNA methylation, may explain how the social environment regulates genomic function and neural development. Recently, the ‘epigenetic clock’ has emerged as a cross-tissue index of biological aging. Epigenetic age acceleration (∆age), operationalized as the difference between chronological and epigenetic age, associates with a variety of health conditions characterised by advanced cellular aging. To our knowledge, no study has evaluated the clinical significance of ∆age for SMD onset and severity. Moreover, the genetic and environmental contributions to ∆age are not well understood. A sensitive biological index of the cumulative burden of SMD risk factors will help identify vulnerable individuals and target appropriate prevention programs to individuals at risk of SMD.    Our research program will exploit a nationally funded study to determine the relationship between the cumulative risk of genetic and psychosocial factors for ∆age and SMD onset, severity and chronicity.     Findings from this program will be explored in other large cohorts through national and international collaborations. Access to these cohorts will facilitate the largest analysis (n=5471) of the genetic and environmental predictors of ∆age carried out to date. This research program will determine the clinical significance of these biological markers, thus creating new knowledge on our understanding of mental illness and establishing a unique resource for the wider scientific community. This translational program will help identify those at risk and target appropriate prevention programs more effectively, realising precision medicine in the field of mental health.
Incorporating stochastic dynamics of photovoltaic (PV) generators in power system stability studyWith the goal of establishing a more sustainable energy future, the penetration of various renewable energy sources has been continuously growing. Particularly, solar power is anticipated to become the world's largest source of electricity by 2050. However, the volatile nature of solar power results in stability concerns on the secure operation of power grids. For instance, a sudden shadowing of the photovoltaic generators due to cloudiness may result in instability of a small microgrid where backup support from conventional power plants is insufficient. The aim of the project is to incorporate stochasticity of PV generators in power system stability study and evaluate the impacts of the variation of PV on system stability. The student is expected to study power system dynamic model, build up test systems in power system simulation software, e.g., the Power System Analysis Toolbox (PSAT), and run extensive time domain simulations for stability assessments. The student will learn the relative knowledge on power system modeling and dynamic stability assessments, and gain hands-on experience working in power system analysis software, all of which will better equip her or him in the graduate research study. 
Studying inter-area resonance from forced oscillations in power systemsSmall signal instability related to inter-area electromechanical oscillations can lead to catastrophic blackouts. For instance, the US Western Electricity Coordinating Council (WECC) observed an outage where an unstable mode caused an oscillation to grow out of control in 1996. To make it even worse, forced oscillations from, e.g., cyclic loads or generator turbines, may be introduced to power systems. Particularly, when forced oscillations are injected at a frequency close to the inter-area mode, resonance can occur leading to oscillations with much larger magnitudes. Such phenomenon has been observed in the western North American Power System (wNAPS), the WECC, and the Nordic power system. Unlike inter-area oscillations for which extensive methods have been developed, little research has been conducted to detect and analyze the resonance issue caused by forced oscillations. In this project, we plan to set up power system models investigating the resonance issue and develop a measurement-based method to detect forced oscillations. The student is expected to learn power system modeling, resonance theory, linear systems, and statistical method to diagnose forced oscillations. The student will also gain hands-on experience by building up models and conducting simulations in power system analysis software. 
Investigating the impacts of probabilistic characteristics of wind speed and wind generator types on power system dynamic stabilityNowadays, many efforts have been devoted to producing the electric power from renewable energy sources among which the wind power is the most technically favorable and economically attractive. However, the volatile and uncontrollable characteristics of wind power generation lead to stability concerns for the secure and economic operation of modern smart grids. As indicated in our previous work, the variability of wind power may even alter the stability property of a system. This project aims to evaluate the impact of different probabilistic characteristics of wind speed and different wind generator models on power system dynamic stability, especially voltage and frequency stability. Through the project, the student is expected to learn power system modeling, stochastic dynamical system, and stability assessments. The student will also gain hands-on experience by applying stochastic wind speed models in test systems and doing extensive time domain simulations in power system analysis software. 
Energy-efficient spray freezing seasonal thermal energy storage for mine cooling and heating (1)The advancement of technological development in underground mines together with increasing demands of raw materials while ore deposit in the surface depleted continuously, has led underground mines to go even deeper – up to more than 3 km nowadays. As mine delves deeper into the earth, the rock pressure and virgin rock temperature rise, which in turn have an adverse effect on the environment and thus lead to a higher cost. Typically, air ventilation itself is not sufficient to remove the heat generated, whence air conditioning system has to be added. This project addresses this challenge by using naturally available renewable energy source for heating and cooling of underground mines by storing heat in the summer to be used for heating in winter, and to capture and store “cold” energy in winter to be used for cooling during summer. Using validated mathematical models, the proposed idea will be simulated to investigate the feasibility of the proposed idea to arrive at optimum design in terms of energy savings and cost. Ultimately, the goal is to introduce and demonstrate novel concept of heating and cooling underground mines utilizing water-ice phase change thermal energy storage for effective energy savings in the mining industry.
Smart artificial ground freezing Artificial Ground Freezing (AGF) has been used in mining and tunneling applications to protect groundwaterinflow and underground working from contamination and to strengthen the mechanical structure of the ground.For instance, the highest grade of uranium ore in the world located in Saskatchewan owned by CamecoCorporation - one of the world's largest uranium producers - have been implementing AGF system forradioactive and groundwater protections. Also, AGF has been applied to shaft sinking in potash mines inSaskatchewan to improve the mechanical structure and groundwater protection. Moreover, AGF is being usedto seal off arsenic contamination in Giant mine in Yellowknife. Despite its advantages, AGF system results invery high capital and operating costs as well as intensive energy consumptions - and to some extent a largecarbon footprint! Furthermore, the multiphysics and multiscale coupling between multiphase heat transfer,fluid mechanics, thermodynamics, and rock mechanics at various length and time scales are not wellunderstood. The ultimate goal of this project is to advance the knowledge and to develop, demonstrate, quantify andoptimize the novel concept of sustainable AGF system coupled with renewable energy extraction that servestwo main objectives: the first involves the study of fundamental aspects of the inherent multiscale andmultiphysics coupling of the AGF system. The second objective concerns the development and integration ofapplied research for the novel AGF technology such that it can be made available
Catalytic process engineering - Catalyst development for direct methane aromatizationFor the production of plastics and chemicals important building blocks such as benzene are needed, which are usually derived from petroleum feedstock. Much effort has been made to replace petroleum with the most abundant resource methane (natural gas, shale gas). Commercially, methane is converted into chemicals by indirect oxidative processes with low efficiency, high capital cost and CO2 emissions. Direct non-oxidative methane aromatization to benzene, on the other hand, would be more economical and environmentally friendly. However, this route is very challenging due to the high C-H bond strength in methane, thermodynamic (low equilibrium conversion) and kinetic (coking) constraints. This project will address these issues by applying both catalyst and reaction engineering principles. During this project  the non-oxidative methane aromatization over various novel gallium nitride (GaN) catalysts that are not well understood but exhibit a high benzene selectivity will be studied. As this reaction is thermodynamically limited, the catalyst will be coated onto a membrane through which hydrogen is removed allowing for higher methane conversion and benzene yield. In addition, the novel catalytic membrane reactor will feature spatially-resolved techniques to measure gas composition and catalyst surface temperature profiles along the reactor axis allowing to study the reaction mechanism and possible catalyst deactivation in detail. This is interesting from a fundamental research perspective as well as for industrial applications that exploit methane resources more efficiently.
Effects of extracellular matrix and phonation on vocal fold cells (1)The Specific Objectives of this project are:(1) Evaluate the influence of the extracellular matrix environment on vocal fold cells. Cells react to changes in their physical environment, such as matrix stiffening during tissue repair. We will investigate the short-term and long-term effects of matrix stiffening on vocal fold cell motility, proliferation, viability, cytokine protein expression, and the volume of collagen fibers, using a stiffness-tunable synthetic scaffold.(2) Evaluate the influence of phonation on vocal fold cells. In addition to matrix stiffening, mechanical deformation affects cell activities in tissue growth and pathology. The vocal folds deform at high frequencies during speech. We will use an existing vocal fold bioreactor to generate phonation-like mechanical stimulation to vocal fold cells grown in scaffolds. Cellular activities related to inflammation and repair will then be investigated in this in vitro model system.Students will work with researchers from Biomedical Engineering, Mechanical Engineering and Medicine. Regular individual and group meetings will be scheduled to monitor the project progress and interact with a multi-disciplinary team. Students can thus benefit from independent research as well as diverse knowledge and team work of research.  
Personalized computer modeling of laryngeal injury, repair and regeneration (1)Computational medicine become central to personalized medicine. The main goal of the project is to  upgrade the existing agent-based models of vocal fold injury and repair with improved speed and representation. The model will be used to test our in-house designed biomaterials for vocal fold regeneration. Multiple studies will be included in the project. Specific scope of the work will be discussed with the student in the consideration of his/ her interests and skills.  The potential studies include:- Model training. To design computer algorithm involving sensitivity analysis and parameter estimation to improve the ABM's prediction accuracy.- ABM expansion. To understand the cellular and molecular response to tissue-engineered biomaterials in the vocal folds and to translate those biological principles into computer language in expanding the existing ABM.-Real-time 3D visualization. To improve the visuals of  the existing 3D virtual vocal folds.Students will work with researchers from Computer Science, Mechanical Engineering and Medicine. Regular individual and group meetings will be scheduled to monitor the project progress and interact with a multi-disciplinary team. C and CUDA programming skills are preferred. Depending on students' interests and skills, students will be assigned for 1-2 studies, where one is their lead/ solo study and the other will be their secondary contributions.  
Design and 3D printing of lightweight advanced energy harvesters made of smart materialsWasted energy in automobile, aerospace, and agriculture machines has negative impact on our economy and environment. The AM3L research project aims at increasing the efficiency of energy harvesters by using smart multifunctional metamaterials. Smart materials with energy harvesting capabilities and a low level of energy consumption can be used as self-powered sensors/actuators. Cellular solids also offer a robust low-mass alternative for applications requiring lightweight and stiff components. Specifically, recent advances in 3Dprinting/additive manufacturing have hastened the emergence of optimized lightweight materials with tailored architecture in multiple scales. In this project, we employ computational/theoretical simulation and experimental testing to develop lightweight energy harvesters made of smart materials. We use 3Dprinting/additive manufacturing and laser cutting to fabricate these novel microarchitectured energy harvesters. We aim at developing porous piezoelectric/piezomagnetic materials, which can not only harvest energy from the vibration, but also make structures lighter and multifunctional. Polymers with photovoltaic effects can be integrated within active materials to harvest solar energy along with harvesting energy from vibration and structural micro-deformation/strain. The research objectives of the project are: 1) Examining potential energy resources in automotive and aeroplane/helicopter, e.g. vibration of helicopter rotor system, embedded strain in vehicle frame, and solar energy received by the frame. 2) Developing a methodology for harvesting energy from the wasted resources using lightweight smart cellular solids made of piezoelectric materials or active composites.3) Computational multiscale modeling of smart energy harvesters under a series of multiphysics load in both continuum (using finite element method) and molecular (using atomistic simulation) scales.4) 3Dpinting/additive manufacturing, laser cutting, and experimental testing of smart cellular-based metamaterials as energy harvesters and evaluating their efficiency to convert wasted energy to sustainable electricity.5) Optimizing the performance of the lightweight multifunctional energy harvesters using multi-objective and topology optimization through tailoring their multiphysics properties via changing their microarchitecture. 
climate change and renewal energy Global warming brings about complex changes in climate patterns, which affect key variables such as solar radiation and wind that determine the availability of renewal energy. We will examine variability of these variables at different time scales and analyze the controlling meteorological parameters that account for their variations. 
dairy cow welfare and behavior (1) bien-être et confort des bovins laitiersResearch will include: - modification of housing systems and its impact on cow comfort and production, - impacts of exercise on cow welfare and longevity, - cow ease of movement at her stall and long-term effect on outcome measure of welfare
Concern-Oriented Reuse and Software Architecture The research conducted at the Software Engineering Lab (SEL) at the School of Computer Science of McGill University focusses on concern-oriented reuse (CORE), a broad-scale reuse technique that integrates best practices of model-driven engineering (MDE), advanced separation of concerns (SoC) and software product lines (SPL). I am looking for motivated students to participate in the research and development around our multi-touch enabled, collaborative software modelling tool TouchCORE (http://touchcore.cs.mcgill.ca).This project aims at adding support for modelling distributed systems (component  and deployment diagrams) to the TouchCORE tool. As a result, a concern designer can specify one or multiple ways of allocating the structure and behaviour defined in the concern's design models to components. For example, an "Intrusion Detection Concern" would allow sensors to be deployed directly within a business component, or alternatively configure them as separate components that are interposed between communicating business components. When a concern user reuses a concern, she will then be able to explore the different architectures provided by the concern, select the desired one, and then compose it with the architecture of the system under development to complete the reuse process.
Concern-Oriented Reuse with State Diagrams The research conducted at the Software Engineering Lab (SEL) at the School of Computer Science of McGill University focusses on concern-oriented reuse (CORE), a broad-scale reuse technique that integrates best practices of model-driven engineering (MDE), advanced separation of concerns (SoC) and software product lines (SPL). I am looking for motivated students to participate in the research and development around our multi-touch enabled, collaborative software modelling tool TouchCORE (http://touchcore.cs.mcgill.ca).Currently, CORE design models support the use of state diagrams to specify operation invocation protocols for each design class. Unfortunately, the current support for state diagrams in TouchCORE is limited. Conditions based on attribute values are not supported, and the GUI support for visualizing and editing state diagrams is elementary. This project aims at completing the support for state diagrams in TouchCORE. As a result, a concern designer can precisely specify the invocation protocol of the operations that the concern provides. The concern user (or the development tool of the concern user) can exploit this information to ensure consistency between design scenarios expressed in sequence diagrams and the protocol defined in the state view. In other words, once the support for state views is completed, TouchCORE can check that the users of a concern have invoked the functionalities provided by the concern in the correct order.
A 3D, multi user, multi touch-based user interface for software design modellingThe research conducted at the Software Engineering Lab (SEL) at the School of Computer Science of McGill University focusses on concern-oriented reuse (CORE), a broad-scale reuse technique that integrates best practices of model-driven engineering (MDE), advanced separation of concerns (SoC) and software product lines (SPL). I am looking for motivated students to participate in the research and development around our multi-touch enabled, collaborative software modelling tool TouchCORE (http://touchcore.cs.mcgill.ca).TouchCORE has a novel GUI built on top of 3D technology (OpenGL) and with support for multi-touch to streamline (potentially collaborative) software modelling. Whereas the GUI has already received significant positive feedback from the MDE community, it still has several limitations. The goal of this project is to enhance the GUI of TouchCORE by further exploiting multi-touch and 3D technology. For example, camera movements and support for multiple cameras could be used to address performance issues when displaying large models, as well as provide "split" views when multiple modellers are working on a large, shared surface (like the 64-touch, 60-inch wall surface in our lab). A physics engine could be used to support modellers when laying out models that use modelling notations that do not have a natural layout (e.g., state diagrams, goal models). Finally, advanced gesture recognition support would allow the use of intuitive gestures for modelling (for example, recognizing different kind of arrows that are drawn between two classes to differentiate between associations and inheritance).
Structural Investigation of an Antibiotic-Producing NRPS (1) Linear gramacidin is a peptide antibiotic which is used to treat topical infections. It is made naturally in bacteria by a mutlifunctional enzyme called linear gramadicin synthetase, a nonribosomal peptide synthetase (NRPS) protein.  NRPSs are a class of modular proteins that synthesize small peptide products with a wide variety of chemical and biological properties. We have recently determined multiple structures of the first segment of linear gramadicin at different points of its synthetic cycle. (See Reimer JM, Aloise MN, Harrision PM and Schmeing TM. Synthetic cycle of the initiation module of a formylating nonribosomal peptide synthetase, Nature. 2016 Jan 14; 529(7585)). These structures showed the amazing flexibiity that NRPS proteins have to possess to perform their functions.The aim of this project is to gain greater insight into each step of the process of assembling building block substrates into functional antibiotics.  The elucidation of these mechanisms has important implications in health sciences because it may enable the development of antibacterial drugs by producing derivatives of linear gramacidin or other NRPS-produced antibiotics.
Brain correlates of music perception The goal of this project is to understand the brain mechanisms that underlie the perception of music of different genres, tempi and rhytmic complexity. We will use electro-encephalography (EEG), electro-physiological measurements and subjective measures on healthy volunteers.The physiological measures will be analyzed in the time and frequency domain and correlated with the subjective measures, as well as with acoustic parameters of the musical pieces. Analysis will be conducted using statistical techniques. A scientific report will be written.There is room for 2 trainees on this project, one more on the programming side and the other on the experimentation side of the project. Both need to write well and understand the litterature.Trainees will be integrated to the research team, attend regular lab meetings, have access to training, seminar, workshop and conference opportunities from our research network.
Virtual reality in the Brain This project seeks to measure the brain activity using portable wireless electro-encephalography system inside a virtual reality simulation.
Etude de la migration des oiseaux et chauves-souris a travers un gradient urbain (1)Study of bird and bat migration across an urban gradientLa conservation des animaux doit considere les paysages qui sont impactes par les humains, comme les villes. Montreal est une environnment urbain a cote du foret boreale qui inclue des grands parcs, des reserves des Premiers Nations, les terrains d'agriculture, les banlieus (mangeoirs des oiseaux, arbres dans les villes, etc.) et des regions avec des populations tres dense. Le project va examiner l'utilisation des habitats urbains par les oiseaux migratoires. 80% du mortalite chez les oiseaux migratoire arrive en migration, et les environnements urbains sont un place ou le mortalite est commun. On va utiliser le reseau MOTUS developpe a travers les Ameriques, qui a la potentiel de remplacer le baggage des oiseaux pour observer la mortalite et mouvement des oiseaux et chauve souris. Le projet va attacher les radios a les oiseaux et les chauve-souris dans 3 habitats: une parc urbain, les banlieus prives et le centre ville. Le mouvement va etre observer automatiquement. La variance dans le signal va etre utilise comme signale de activite. En va lier l'usage des habitats, manger (activite) et duration des arrets pour voir quelle habitat est le meilleur. Le but est de voir l'usage des habitats urbains dans une ville boreale par les oiseaux migratoire.
Genetic analyses of ovarian cancer patients for cancer susceptibility genes_Clone (1)About 10-15% of ovarian cancers are due to the inheritance of germline mutations in the cancer susceptibility genes, BRCA1 and BRCA2. However, the frequency of mutation carriers depends on the population studied. This has implications on genetic counseling and the health care management of mutation carriers for cancer prevention. There is recent evidence that other cancer predisposing genes might be involved in conferring increased risk to the hereditary form of ovarian cancer. The student will participate in ongoing research projects aimed at evaluating new candidate genes identified using next generating sequencing technology (whole exome sequencing) that was derived from germline DNA samples from high risk ovarian cancer cases known not to harbour mutations in the known suscepetibility genes. The student will use established bioinformatic techniques to prioritize candidates for further genetic analyses. Examples of bioinformatic techniques inlcude the use of predictive software programs that infer the consequences of a mutation on the encoded protein. Other methods include evaluating the frequency of the variant (mutation) in specific populations and/or cancer specimens from in-house and publicly available databases. The results combined with prior biological knowledge of gene function would help prioriize the candidate gene for further genetic analyses. Once a candidate is selected, the mutation will be verified and if time permits, genotyping assays will be initiated to assess the frequency of the variants in defined cohorts using established genotyping technology. The comparison of gene frequencies in defined cohorts will be used to evaluate risk to ovarian cancer.
Variable selection and prediction problems in modeling auto insurance claim dataA primary objective of property casualty insurers is to predict the size of currently unforeseeable claims through a model of a number of predictors from the individual policy. Tweedie’s compound Poisson model is a proven technique in the industry to predict the claim amount. There is a vast literature on the prediction of insurance claims using the Tweedie’s compound Poisson model. However, despite its wide applications in actuarial science, feature selection in the Tweedie model has been given surprisingly little attention to date. In a continuation of previous work, the goal of this project is to study the high-dimensional Tweedie model that jointly selects important features in mean and dispersion of the insurance claim cost.Motivated by rapidly increasing dimensionality and complexity of the insurance data, we proposed a high-dimensional Tweedie generalized linear model to identify the significant predictors and characterize the precise contribution of each to the total claim amount, and the extensions of our approaches that simultaneously model the expectation and dispersion of the claim amount. Specifically my goals are: (i) to propose a regularization technique for feature selection which identifies the significant variables in both the mean and dispersion functions. (ii) to explore the use of the coordinate-wise descent algorithm for implementation of the method. (iii) to study large sample properties of the proposed estimators. 
Statistical challenges in individual patient data meta analysis  (1)In a typical meta analysis, estimates of the parameter of interest (e.g. odds ratio) are extracted from the literature or by contacting researchers and pooled together. In contrast, for IPD-MA line-by-line patient data are obtained from each study.IPD-MA data permit researchers to define exposures and outcomes consistently across studies, and to analyze the association of interest consistently (e.g. adjusting for the same confounders), which may minimize heterogeneity.  IPD-MA are of particular value for synthesis of observational studies. In traditional MAs based on published data, it is difficult to investigate differences between study results, to adjust for differences in populations across studies and to pool effects that have been adjusted for other variables. IPD-MA have higher power than meta-regression to detect covariate-treatment interactions, and are preferable when the aim is to estimate interactions with patient-level covariates.  IPD-MA are not prone to ecological bias, because patient-level data are not aggregated.While in some cases IPD-MA and aggregate data MA may give similar results, this is unlikely when evaluating treatment-covariate interactions, incorporating nonlinear relationships, when trials are small, and there is heterogeneity across trials, and particularly for pooling of non-randomized studies that may need to adjust for several confounders.For these reasons, IPD-MA are considered the gold-standard of MA, despite the complexity and cost of collecting the data, and are published with increasing frequency.
Individual patient data analysis in depression screening: Creating an app and websiteThis project is part of a multidisciplinary research programme in which the overall objectives are to (1) conduct systematic reviews to obtain large, updated IPD-MA databases for the most commonly used depression screening tools for primary care (Patient Health Questionnaire-9; PHQ-9), perinatal care (Edinburgh Postnatal Depression Scale; EPDS), and hospital care (Hospital Anxiety and Depression Scale; HADS); (2) conduct IPD-MAs for each screening tool to generate personalized risk models of having major depression based on individual patient screening scores and depression risk factors (e.g., age, medical comorbidities, care setting); and (3) develop and disseminate an online calculator that will allow health care providers to estimate the probability that a given patient has major depression based on their PHQ-9, EPDS, or HADS score and patient characteristics.The project involves creating an online calculator and/or a tablet-based app to estimate the risk of depression based on patient characteristics and depression screening score. We envision that this app would be used by patients waiting to see their doctor and would help the doctor decide if additional testing for depression was necessary. The overall significance is to use IPD-MA to incorporate individual patient depression screening scores and depression risk factors into models that will generate individualized risk estimates of MDD for Canadian patients in primary, perinatal, and hospital care. Results will improve depression identification for patients in community, perinatal, and hospital settings.
Investigating Entity Realization with Recurrent Neural NetworksEntities can be expressed by a variety of linguistic expressions, including by their names (e.g., Barrack Obama), a definite description (e.g., the former president of the United States), pronouns (e.g., he, him, his), and demonstratives (e.g., that person). Many factors play a role in determining what type of expression is appropriate in a particular context, including information status, familiarity with the entity, and referential clarity.In this project, we aim to design a model that can generate appropriate and correct expressions of entities in an extended passage. Such a system is useful in a variety of natural language generation settings, from dialogue systems to automatic summarization applications. We will investigate recent recurrent neural network architectures for this problem. In particular, our starting point will be pointer networks, which is a type of attention mechanism in neural networks which predicts a previously seen element to be the output of the model. We will investigate variants of this model and adapt it to the entity realization problem. We will consider using the document being read as the previous context as a first step. Then, we will also including additional external knowledge about an entity (for example, from its Wikipedia page) to have additional training context by which to derive the contextually appropriate realization.
Catalyst coating development for CO2 methanation The project aims and developing a coating procedure to deposit commercial and novel catalysts on the wall of the micro-channel reactor. The washcoat can be applied via dip-coating and or other means. The main challenge is obtaining a thin and homogeneous coating with a known catalyst mass distribution. The catalytic performance of wall-coated micro-channel reactors depends strongly on the quality of the coating as non-uniformity may lead to flow maldistribution and possible temperature hotspots. Protocols for the catalyst coating will be developed based on current procedures established in our laboratory. Important steps include preparation of the catalyst slurry (i.e., ratio of catalyst, binder and solvent), pre-treatment of the metal substrate, coating (dip, brush and spin), calcination and drying. Supported catalysts with a particle diameter of less than 30 μm will be used for high catalyst utilization and reduced diffusion resistance. A binder is needed to achieve a good adhesion of the catalyst; without a binder, the catalyst won’t stick to the metal surface and would be entrained with the gas flow. Solvent (e.g., organic, water and/or mixtures of these) are needed to prepare a homogeneous slurry. A very important aspect of the catalyst coating for our reactor is that it must be easily removable, as the catalyst will deactivate with time and we do not want to exchange the complete reactor channel. Thus, in addition to a robust coating procedure with minimal use of solvent and binder, an optimum catalyst adhesion (strength) must be found. The catalyst coating will be analyzed via profilometry to determine catalyst mass distribution, mechanical tests to investigate the strength of the coating, and SEM to investigate the coating morphology and uniformity. 
Stochastic processes on complex networks Threshold rules of propagation on binary-state networks can lead to cascading behaviour, a topic extensively studied both theoretically and in various applications. Pairing the triggering of cascades with a recovery mechanism, it is observed that depending on the control parameter the system could exhibit one of the two phases: active phase or collapsing phase, with the stochastic transition in the interim parameter regime. Recently we studied stochastic threshold cascade-recovery processes on a wide class of complex networks, analytically characterizing the active steady state vitality (i.e. the portion of alive nodes in the network) and the critical collapse in a united framework. The theory gives a boundary condition for both control parameter and order parameter indicating the advent of the critical collapse, which is supported by agent-based simulations. The results can be generalized to simplified setup and interpreted in the context of network resilience or aging, potentially providing methods of prediction for real-world complex systems. We also have found out that the size of fluctuations around average vitality value for networks in active phase always follows Tweedie compound Poisson distribution Next step we plan to investigate: (1) which network topologies could allow sudden global collapse to happen while in other cases the vitality value could only decay gradually; (2) what is the critical phenomena of the network when the ratio h of death/repairing rates of the dynamics is near the critical value; (3) what is the distribution of avalanche size of nodes during the aging process; (4) how to fit the parameters of Tweedie compound Poisson distributions of fluctuation sizes more efficiently, and explore their potential multifractal nature by wavelets analysis.
Molecular mechanisms regulated by the guidance cue netrin-1 during neuronal developmentDuring development, axon growth and pathfinding of the central nervous system are governed in part by environmental guidance cues. Molecular signals initiated by these cues are transduced intracellularly by means of conserved receptors expressed at the growth cone, ultimately resulting in modulation of the actin cytoskeleton. The netrin family of guidance cues is vital in neural development of both vertebrates and invertebrates. In particular, netrin-1 has the ability to attract or repel axons via several receptors, including the Deleted in Colorectal Cancer (DCC) family (DCC and neogenin), DSCAM, the UNC-5 family, and amyloid precursor protein. During development of the spinal cord and cerebral cortex of vertebrates, netrin-1 exerts its attractive functions through the receptor DCC. In humans, mutations of the DCC gene have been associated with congenital mirror movement, and small nucleotide polymorphisms within the genes encoding DCC and netrin-1 have been associated with schizophrenia, Parkinson’s disease and amyotrophic lateral sclerosis. The Rho family of small GTPases- in particular, RhoA, Rac1, and Cdc42- act as molecular switches that control many aspects of cell activity through a simple GDP/GTP cycle. They exist in either an inactive GDP-bound or an active GTP-bound conformation, which is regulated by Guanine nucleotide exchange factors (GEFs) and GTPase-activating proteins (GAPs). Our recent work pinpoints on the intricate regulation of the small GTPases Rac1, RhoA, and Ras in netrin-1/DCC-induced signaling pathways. In this project, we will use a combination of in vitro and in vivo approaches using primary neuronal cell cultures and mouse models to dissect these various pathways activated by netrin-1 and to determine how they regulate actin dynamics resulting in a directed response of growth cone navigation. 
Neutron-Induced Carcinogenic Effects Our work with the nested neutron spectrometer (NNS - see Maglieri et al., Measuring neutron spectra in radiotherapy using the nested neutron spectrometer, Medical Physics 42. 11 (2015): 6162-6169) has motivated us to attempt to convert neutron spectral measurements into biologically-meaningful dose estimates. We have shown that we can reliably measure neutron spectra, but, due to the poor understanding of neutron-induced carcinogenesis, we are unable to use these spectra to advise physicians or patients regarding biological damage (carcinogenesis).With this in mind we have formed a collaboration between McGill, Canadian Nuclear Laboratories (Chalk River, Ontario), the Canadian Nuclear Safety Commission, and Detec Inc. to investigate neutron carcinogenesis through a combination of measurements and Monte Carlo modelling. Our approach is similar to that of the European ANDANTE project but it underpinned by our new measurement technique using the NNS and the excellent radio-biological facilities at Chalk River.Our work includes Monte Carlo modelling of the micro/nano-dosimetry of neutron dose deposition in tissue as well as physical measurements of neutron spectra using the NNS and radiation exposure and laboratory analysis of biological samples (mainly dicentric chromosome assays of lymphocytes and bone marrow stem cells). We are also examining novel methods to quantify neutron carcinogenic risk using whole genome sequencing.
Opal - The Oncology Portal and Application Opal, the oncology portal and application, is a patient empowerment tool for smartphones and the web that we have developed at the McGill University Health Centre in Montreal.Opal is designed to provide oncology patients with secure access to up-to-date information about their cancer treatments. Specifically, Opal provides the following:- Appointment schedule and check-in/waiting room management- Status of treatment planning/treatment schedule- Access to protected health information—treatment plan, lab results, medical notes- Educational material, specific to the patient’s diagnosis, treatment and phase of treatment- Contact information for treating team and a secure messaging system- Tools to complete surveys and patient-reported outcome questionnaires- Maps and hospital information including parkingA demo of Opal is at depdocs.com/opalIn 2018, we plan to expand the patient-reported outcomes aspect of the app to collect data for medical research studies and to link these data with other data already in the hospital's electronic medical record. Linked data will allow the research team to undertake comparative-effectiveness studies to determine which patient treatments are most effective.We are seeking help from motivated students with programming skills to design a user-friendly researcher interface that summarizes patient information from Opal and allows clinicians to design research studies.
Rectal Toxicity Prediction for Prostate Radiotherapy Gastrointestinal complications of pelvic radiotherapy for the treatment of prostate cancer have a negative impact on patients’ quality of life. Chronic diarrhea, rectal bleeding, perineal pain or fecal incontinence are some of the potential complications that may occur. Any metric that will allow the clinician to better predict complications and to adjust the treatment plan accordingly has the potential to reduce complications and thereby improve the quality of life of prostate cancer survivors. This study will examine if measuring the dose that is actually delivered to the rectum over the course of radiotherapy, as opposed to just the dose that was planned to be delivered, may be used as a predictor of gastrointestinal complications.
Automated Electronic Health Record Auditing Electronic health records (EHRs) are fast becoming the standard in clinical practice.Compared to paper records, they offer numerous advantages to the medical team, includingimproved efficiency, streamlined workflow and ease-of-access to documents and data. They alsooffer the potential for major data-driven improvements in patient safety and in the quality ofpatient care. In terms of safety, an EHR offers the possibility of automated chart audits to ensurecomplete documentation, compliance with standards, and a means to search for anomalous andpotentially dangerous practice.The goal of this project was to provide a simple software system to automatically auditpatient charts in a manner that can be replicated by any expert user of an EHR system. We havedeveloped web-based software to regularly audit the electronic charts of all patients receivingtreatment in our paperless radiotherapy clinic. By facilitating access to multiple databases within This project ispartiallyfunded by:An analysis of the effectiveness ofautomated pre-, post-, and intratreatmentauditing of electronic healthrecordsInvestigators:Ackeem JosephDr. John KildeaPage 4 of 21the clinic, each patient’s EHR is audited out-of-hours, prior to treatment, regularly duringtreatment, and post treatment. Anomalies such as missing documentation, non-compliantworkflow, and practice that stands out significantly from the norm are monitored and flagged.Our software determines historical trends using existing patient data and audits new patient databy comparing them with the historical and by flagging significant deviations. 
Machine learning techniques for electroencephalography (EEG) analysisThe main challenging of EEG signal analysis is how to deal with the high-dimensional small-size multichannel time series. For example, the dimension of a 5s segment of 64-channel EEG with 250 Hz sampling rate is 80,000, yet there are usually only hundreds of sample available for learning a model. In addition, in contrast to other data analysis and signal processing problem, it is critical to simultaneously capture both temporal and spatial information when dealing with EEG signals. To this end, the goal of this project is to design novel machine learning algorithms tailored speci�cally to the problem of brain signal analysis.More speci�cally, I will investigate this issue in the following three contexts. 1. Propose a novel mixed-norm regularization framework and an optimization algorithm that can simultaneously perform channel selection and time-point selection. 2. Investigate deep learning models and design a new neural network structure that can capture both temporal and spatial information. In addition, standard deep networks usually require large amount of data, which is usually unavailable in the context of EEG signal analysis, to train a model with good generalization performance. Therefore, the objective of this project is also involves how to regularize the model complexity of the network. 3. Besides regularization approaches, another technique I will investigate is transfer learning, which applies the knowledge of one or more domains (source domain(s)) to another domain we are currently interested in (target domain) to improve the learning performance. In the context of EEG signal analysis, the objective becomes improving the learning performance in the new subject (the target domain) by leveraging not only the small dataset from the new subject, but also potentially large dataset from previous subjects (the source domains).
Tract-specific white matter microstructural imaging using magnetic resonance imaging (MRI)Several MRI techniques have been developed to investigate the integrity of the myelin sheath in the cerebral white matter, including single and multi-component relaxometry, and magnetization transfer imaging. These MRI metrics represent an average for all the myelin in the image voxel. At in vivo resolutions (~1.5-2.0 mm isotropic), more than 90% of voxels within the white matter contain more than one fibre population connecting distinct brain areas. Diffusion-weighted MRI, on the other hand, is a versatile technique that is sensitive to the direction of water diffusion within brain tissue. This directional information can be used to resolve the different fibre populations in a voxel and infer the structural connectivity of the white matter tracts in the brain. A novel imaging technique that combines T1-weighted magnetization preparation and diffusion-weighted MRI has recently been proposed to disentangle the myelin properties of multiple fibre populations within a voxel, yielding tract-specific T1 relaxation times. A core research direction of the lab is to improve the efficiency and accuracy of this novel MRI technique, and to use tract-specific myelin imaging in network-based analyses of the brain.The proposed Mitacs Globalink research project would be to investigate the use of different magnetization preparation techniques for tract-specific myelin mapping. The first objective of this project would be to simulate the different magnetization preparation techniques in Matlab or Python. Based on the simulation results, the second objective would be to implement the different magnetization preparation schemes in the pulse sequence code to be run on the scanner, and compare the resulting images to the simulation results. The scanning would be performed on the Siemens Prisma 3 Tesla MRI system at the Montreal Neurological Institute.
Brain tractometry, white matter tract-based analysis of quantitative magnetic resonance imaging (MRI)Several MRI techniques have been developed to investigate the integrity of the myelin sheath in the cerebral white matter, including single and multi-component relaxometry, and magnetization transfer imaging. These MRI metrics represent an average for all the myelin in the image voxel. At in vivo resolutions (~1.5-2.0 mm isotropic), more than 90% of voxels within the white matter contain more than one fibre population connecting distinct brain areas. Diffusion-weighted MRI, on the other hand, is a versatile technique that is sensitive to the direction of water diffusion within brain tissue. This directional information can be used to resolve the different fibre populations in a voxel and infer the structural connectivity of the white matter tracts in the brain. A novel imaging technique that combines relaxometry and diffusion-weighted MRI has recently been proposed to disentangle the myelin properties of multiple fibre populations within a voxel, yielding tract-specific T1 relaxation times. A core research direction of the lab is to improve the efficiency and accuracy of this novel MRI technique, and to use tract-specific myelin imaging in network-based analyses of the brain.The objective of this Mitacs Globalink research project is to implement the tractometry framework. This framework consists of an image-processing pipeline to map quantitative metrics, such as the T1 times, onto the white matter tracts reconstructed by a tractography algorithm. The intern would contribute to implementing this framework and would analyze a pilot dataset to compare tract-specific T1 to global T1 measures. Most of the image analysis will be performed using MRtrix, an open set of advanced tools for the analysis of diffusion MRI data (www.mrtrix.org).
Quantitative magnetic resonance imaging (MRI) of mouse models of abnormal myelinationSeveral MRI contrasts are sensitive to the myelin content of brain tissue in-vivo, as well as the structure and orientation of myelinated fibres. These MRI constrasts have been validated using post-mortem techniques such as histology and electron microscopy as sensitive markers of myelin content. MRI has become a valuable tool for the non-invasive in vivo diagnosis and monitoring of several demyelinating diseases, such as multiple sclerosis. More subtle degeneration of the myelin sheath with age is related to greater variability in task performance. Subtle alterations in myelination ultrastructure have been observed in mental health disorders, such as schizophrenia and bipolar disorder. It is not clear whether MRI is sensitive to more subtle abnormalities in the myelin sheath that have an important impact on network dynamics and cognition.An important research direction of the lab is to evaluate the sensitivity of several quantitative MRI measures to different myelin features (eg. volume, thickness, compactness, inter-nodal length) in order to create an MRI fingerprint of myelin health. This in vivo MR fingerprint could be used to study myelination during normal neurodevelopment, myelin plasticity and dysmyelination in various disorders. The Mitacs Globalink research internship would involve acquiring quantitative MR images of several mouse models representing a range of dysmyelination in terms of features and severity. The imaging will be performed on a 7 Tesla Bruker MRI scanner at the Montreal Neurological Institute.
Interactive Rendering of Participating media (such as smoke or juice)This project will focus on the development of interactive, physically-based simulations of the lighting interactions in participating media such as smoke and fog. The goal will be to devise novel mathematical approximations, and efficient numerical solutions, to traditional offline simulations of these effects.
Laser Spectroscopy on exotic nuclei at TRIUMF_Clone (1) Collinear Laser Spectroscopy at TRIUMF Laser spectroscopy has long been regarded as a highly sensitive technique for the study of the changes in nuclear shapes and sizes along a chain of isotopes. This is often possible without the need for complex, ab-initio calculations of the relevant electronic wavefunctions.McGill University and TRIUMF, along with the University of Manchester collaborate to probe the ground state structure of short-lived, exotic nuclei at the ISAC facility. The collaboration currently has two main approaches with which to perform these studies, namely (i) fast beam collinear laser spectroscopy as well as (ii) techniques based on nuclear magnetic (NMR) and nuclear quadrupole (NQR) resonance methods. Both approaches are based around the interaction and manipulation of atomic nuclei with high resolution laser techniques via the hyperfine interaction. Conventional collinear laser spectroscopy has long been the workhorse of this type of study. Over the last two years at TRIUMF we have developed the method utilizing the TITAN radio frequency  quadrupole cooler and buncher (Paul Trap) to dramatically increase the sensitivity of the technique. Ions of isotopes produced in proton-induced nuclear reactions are accelerated, then guided through a series of ion guides and finally collected in the cooler and buncher. The trapped ions are extracted to produce pulsed beams. These pulses then interact with a laser beam, and tuning the laser frequency or changing the ion velocity produces a high-resolution spectrum of atomic transitions. The hyperfine splitting and isotope shift of these levels is used to deduce changes in nuclear charge radii, and to measure nuclear magnetic dipole and electric quadrupole moments. These measurements provide information about nuclear shapes and sizes. More details on the laser spectroscopy program and on TRIUMF can be found at:                                                                          http://www.triumf.ca/laser-spectroscopy
Designing Biocompatible Wearable Sensors with Tough Adhesive hydrogels Wearable electronics hold great promise to improve healthcare of the mankind, as they can monitor various vital signs of patients continuously and provide critical information for medical treatment. Recent years witnessed development of hydrogel-based wearable electronics that can measure strain/stress, and vibrant creation of tough adhesive hydrogels. These trends highlight an opportunity of developing wearable strain sensors based on tough adhesive hydrogels, which can be used to measure the body movements precisely. To develop such devices, this project includes 3 parts: (1) developing a strain sensor with a tough adhesive hydrogel that has been developed in my lab recently; (2) developing a wearable design of the strain sensor, which can avoid drying and adhere to the skin in use; (3) applying the wearable sensor to measure the movements of joints such as elbow and ankle.  
Extremely Tough Gel Body Armor with Shear-Thickening Fluid There is a great demand in developing body armor with enhanced robustness and protection. With the advent of tough hydrogels, hydrogels can achieve unprecedented biomechanical performance, in particular, strong resistance to fracture and superior compatibility with the human body. This project will extend the design of tough hydrogels by replacing water with shear-thickening fluid to develop a shear-thickening tough gel for the use of body armor. The synthesis of the shear-thickening tough gel will be explored, and the comprehensive characterization of its mechanical response to different loading rate will be performed and used to optimize the performance for the application of body armor. 
Construction of robotic human spine Spinal disorders and associated back pain will be experienced by 4 of 5 adults, per Statistics Canada, and hence currently represent an epidemic hindering productivity and creating a massive economic burden to developed nations. The presentation of a spinal disorder, mechanically, represents a flawed stability mechanism. Many new theories of spinal stability and how spinal disorders occur have been proposed over the last 50 years.  Although mathematically plausible, in vivo verification is difficult to achieve provided the high variability between patients and the complexities in acquiring relevant, objective, and quantitative validation data.  An intermediate step would be moving from in silico (finite element modeling) to ex vivo (bench side) tests.  Within the Musculoskeletal Biomechanics Lab at McGill University, many elaborate finite element models of the spine are being worked on to evaluate stability and develop new treatments.  Hence, a bench side robotic spine will now be constructed to pose as an intermediate objective validation step prior to moving towards human in vivo testing.  In brief, the project will comprise assembling a novel robotic spine inclusive of analogue bone, passive soft tissues, and active muscles.  Several key manufactures have been identified to work with the research intern to make this project feasible while the equipment will be in place and available at the beginning of the internship.  Once the spine is assembled, stability will be tested (i.e. loading the robotic spine) while evaluating muscular contributions in contrast to the in-house theories put forth via the corresponding in silico models.
Reconstructing the chemistry of Proterozoic oceans The goal of this project is to document the secular evolution of Proterozoic ocean chemistry in order to better understand the timing and tempo of changes to the Earth system that set the stage and accompanied the gradual rise to prominence of eukaryotes. Carbonate samples collected from ancient sedimentary basins in northern Canada and elsewhere will be processed for a variety of geochemical analyses, include stable carbon and oxygen isotope ratio measurements, determination of major and minor elemental concentrations, and strontium isotope ratios. These data will serve to fill in gaps in the record, establish stratigraphic correlations within and between different sedimentary basins, and identify samples for other types of geochemical analysis. The project will introduce a student to the main questions in Proterozoic Earth history, methodology used to answer these questions, analytical protocols and instrumentation used to make geochemical measurements, and the framework within which to interpret these data. 
Identification of tyrosine-nitrated proteins in human spermatozoa under oxidative stressInfertility is a significant human health problem that affects ~16% of couples worldwide; the underlying cause in half of these cases can be traced to men. Excessive levels of reactive oxygen species (ROS) in spermatozoa are associated with infertility. Oxidative stress is the result of an excessive production of ROS and or a decrease in the antioxidant defense system, reduces sperm motility and mitochondrial activity. ROS-mediated damage to sperm is a significant contributing factor in 30-80% of infertile men. We demonstrated that ROS promote redox-dependent protein modifications such as S-glutathionylation and tyrosine nitration in human spermatozoa. These protein modifications are associated with an impairment of sperm motility and capacitation, the process that allows spermatozoon to acquire fertilizing ability.  We hypothesize that oxidative stress impairs sperm function by altering both the structure and energy metabolism. Thus, our aim is to determine which proteins are affected in spermatozoa incubated under oxidative stress and in spermatozoa from infertile patients. Experimental Approach: We will use sperm extracts from infertile men and healthy donors to identify tyrosine-nitrated proteins due to oxidative stress (generated by addition of ROS or by inhibiting peroxiredoxins, major sperm enzymatic antioxidant system). We will prepare cytosolic and Triton-Soluble fractions to enrich these modified proteins by immunoprecipitation. Then, the samples will be prepared for proteomic analysis using the iFunnel quadrupole time-of-flight liquid chromatography-mass spectrometry system. The bioinformatics will be performed using the Mascot search engine, followed by data validation using Scaffold.  Significance: This study will provide valuable information on the nature and cellular location of ROS protein targets to identify novel molecular alterations related to male infertility. The identified modified proteins can be used as biomarkers for a better diagnosis of male infertility of fertility and personalized treatment. Moreover, the induction of these protein modifications could be useful as male contraceptive treatments.
The role of peroxiredoxin 6 in human sperm capacitation Infertility is a major human health problem that affects ~16% of couples worldwide; the underlying cause in half of these cases can be traced to men. Excessive ROS levels in spermatozoa are associated with infertility. ROS-mediated damage to sperm is a significant contributing factor in 30-80% of infertile men. On the other hand, low levels of ROS generated at the level of the plasma membrane are essential for capacitation, a complicated process to achieve fertilizing ability by spermatozoa. When phosphorylated, PRDX6 acts as a calcium-independent phospholipase A2 (CaiPLA2). The activation of the proton channel HVCN1, responsible for the intracellular pH (pHi) increase, is needed for superoxide production in human spermatozoa. However, how this activation occurs is unknown.  We hypothesize that the PRDX6 CaiPLA2 activity increases pHi and promotes superoxide production for sperm capacitation.      We aim: (1) To determine a) the time course of phosphorylation of the PRDX6 and b) whether the CaiPLA2 activity of PRDX6 promotes superoxide production during sperm capacitation. (2) To ascertain the localization of phospho-PRDX6 and its possible translocation from the cytosol to the plasma membrane. (3) to study the regulation of the PRDX6 phosphorylation during sperm capacitation. We will determine the time course of phospho-PRDX6 (SDS-PAGE-immunoblotting), pHi (by flow cytometry using BCECF-AM) and superoxide production (by MCLA amplified luminescence) during human sperm capacitation. The pHi and superoxide levels will be measured in non- and capacitating spermatozoa with or without MJ33 (PRDX6 CaiPLA2 activity inhibitor). We will prepare subcellular and membrane-enriched fractions from control and capacitated spermatozoa to determine the presence of PRDX6 and phospho-PRDX6. We will study the regulation of phospho-PRDX6 and superoxide production using specific inhibitors of protein kinases. Significance: This study will help to design new therapies to stimulate superoxide production and, on the other hand, to develop new methods for male contraception.
Forecasting the Time Required for Software Build Executions (1)Modern software is developed at a breakneck pace. While the software releases of the past would take several months or even years to prepare, modern software organizations like Google, LinkedIn, Amazon, and Facebook release several times daily. Indeed, contemporary techniques like continuous delivery hasten the tempo at which software organizations can produce official releases by automatically packaging and deploying changes to the source code of a software system that satisfy automated testing criteria.At the heart of the rapid release cycle of modern software systems is the build system, i.e., the system that specifies how source code is translated into deliverables (e.g., makefiles, Maven pom.xml files). An efficient build system that quickly produces updated versions of a software system is required to keep up with competitors. The rapid release cycle fueled by continuous delivery would be error-prone (and thus, too risky) without a robust and reliable build system.After editing the codebase of a large software system, developers must execute the build system in order to test that the changes do not cause regression, and in order to produce testable executables. This build process may take seconds, minutes, hours, or even days to complete. Unfortunately, build systems do not provide an estimate of how long a build process will take. To help solve this problem, we will implement a tool (based on research prototypes) which will provide these build execution estimates.
Post-transcriptional regulatory programs of hypoxia signaling in cancer (1)Cancer is a highly complex disorder, with a large array of molecular factors involved. Genome-wide deregulation of genes is a hallmark of cancer cells, and a large number of the most promising diagnostic, prognostic and therapeutic approaches target ‘master regulators’ of gene expression or their downstream effectors. The advent of high-throughput technologies such as microarrays and next generation sequencing (NGS) has substantially contributed to our understanding of molecular make-ups of different cancers. Nevertheless, unlike extensive studies on diverse molecular factors involved in transcriptional gene regulation, such as aberrations involving transcription factors (TFs) and epigenetic patterns, our knowledge of the mechanisms underlying post-transcriptional gene deregulation in cancer is scarce. Most recently, RNA-binding proteins (RBPs), as key factors that modulate stability and splicing of thousands of mRNAs, have emerged as key players in post-transcriptional gene regulation (PTGR) in cancer. However, systematic research on RBPs in cancer has to some extent been neglected due to the technical and computational complexities of functional annotation of RBPs. We have recently established an approach to systematically survey the activity patterns of RBPs in cancer transcriptome. We applied this method to gene expression profiles of clear cell renal cell carcinoma (ccRCC), which is characterized by somatic mutations or epigenetic silencing of von hippel-Lindau (VHL) gene in the vast majority (80%) of sporadic cases, leading to a widespread constitutive activation of hypoxia inducible factor (HIF)-mediated transcription. Our analysis has uncovered several candidate RBPs that contribute to ccRCC-associated gene expression including dramatic upregulation of vascular endothelial growth factor, and angiogenesis.During the internship, candidate student will have an opportunity to become familiar with NGS, and related data analysis procedures. Also, s/he will be introduced to different approaches of handling and analyzing cancer transcriptome patterns, and finally essential functional in vitro assay for characterization of promising RBPs.



Exploring regulatory diversity across ecotypically divergent cereal crop varieties. (1)This project offers students the opportunity to apply cutting edge network inference tools to study regulatory network divergence in important cereal crops. Cereal crops have been selected by producers and breeders to produce high yields in a wide range of environments, and as such, they have acquired markedly different responses to environmental stresses. There are rice cultivars with varied physiological and yield responses to drought, ranging from extreme susceptibility to extreme tolerance. Because gene regulatory networks define plant response to environmental signals, divergence of regulatory networks is hypothesized to be an important source of ecotypic diversity. This research will compare the responses of rice cultivars with divergent tolerances to drought stress in order to identify regulatory interactions contributing to the ability to survive, grow and maintain yield in water limited conditions. This project will apply a variety of computational methods, including the Infereltor, to explore multiple genome scale data types that may be used to generate a more complete understanding of regulatory network divergence.
Exploring and reprogramming gene regulatory networks in rice using ChIP and CRISPR (1)This project offers the opportunity for students to apply chromatin immunoprecipitation (ChIP) and CRISPR gene editing technologies to explore and reprogram response of rice plants to drought. We have previously used multiple genome scale measurements – transcriptome, nucleosome-free chromatin, and cis-regulatory motif occurrence – to learn the gene regulatory networks associated with response to environmental change in rice. In the current project we will use chromatin immunoprecipitation (ChIP) to empirically validate the regulatory interactions in the gene regulatory network, confirming the direct interaction of protein transcription factors with cis-regulatory elements in the DNA of target genes predicted by our network inference algorithm. The validated regulatory interactions will be used to identify high-priority targets for genome editing. We will use CRISPR genome editing to either knockout or to overexpress transcription factor genes in order to test hypotheses about the functional changes in the gene regulatory networks induced by these manipulations. The preliminary assessments of the network perturbations caused by CRISPR will be measured in vitro. Importantly, in vitro assays will not permit us to assess the functional consequences of the network perturbations. Therefore, we will use plant tissue culture techniques to engineer plants with stably edited genomes. Briefly, this will involve using tissue culture to generate a mass of pluripotent stem cells, called a callus, that can be transformed with the CRISPR molecular components. The transformed callus can be induced to generate a juvenile plant with an edited genome that can give rise to a line of stably transformed plants. The long term aim of this research is to assess plants with reprogrammed regulatory networks in their response to environmental stress. The student should have an excellent foundation in basic molecular biology. While it is our intention is to provide the necessary training in some of these areas, the ideal candidates 
A systems approach to therapy-resistance and metastasis in cancer (1)The advent of high-throughput technologies such as microarrays and next generation sequencing (NGS) has substantially contributed to our understanding of molecular make-ups of different cancers. However, identification of functionally relevant molecules in plethora of deregulated or mutated genes in cancer is complicated, due to the heterogeneous nature of the disease and our limited knowledge about pathway context of proteins. Whereas, conventional bioinformatics approaches have help identify key pathways for some malignancies, these methods are limited to known pathways, and cannot capture molecules that are not affected by the studied molecular aberration themselves. In our lab, we investigate new analytical approaches to high through-put genomic data to identify driver factors in cancer. These approaches span over pathways-based analysis as well as novel approaches that have been developed in our lab such as Aberration hub analysis for Cancer (AbHAC). AbHAC identifies driver factors in cancer based on the enrichment of molecular aberrations amongst direct interacting partners of a given protein. Therefore, this method is complementary to the conventional pathway analysis. In this project, we aim to study the molecular background of therapy-resistance and metastasis, two closely related phenomena in cancer, at a systems level using abovementioned complementary methods. To this end, we will focus our study on molecular characterization of tamoxifen-resistance in breast cancers, and of VEGF-Src-Syk signaling in renal cancer. During the internship, candidate student will have an opportunity to become familiar with NGS, and related data analysis procedures. Specifically, s/he will learn how to identify putative functionally-relevant somatic mutations among large lists of mutations identified in cancer samples, and how to prioritize them for further in-depth analysis. Also, s/he will be introduced to different approaches of handling and analyzing cancer transcriptome patterns, and finally essential functional in vitro assay for characterization of promising candidate factors identified by proceeding analyses.
Genetic factors underlying the survival of Legionella in water (1)One of the best-studied water-borne bacterial pathogens, in term of its interaction with phagocytic protozoans, is Legionella pneumophila. This species is an important, but often underestimated, cause of community-acquired and nosocomial pneumonia. Transmission occurs primarily by inhalation of contaminated water droplets, but the exact mechanism and other factors influencing virulence remain unclear. Once in the lungs, Legionella infects and replicates inside alveolar macrophages and causes widespread tissue damage. Legionella is also able to replicate within a wide variety of phagocytic protozoans, and can survive for up to a year in the water environment in the absence of any nutrients or susceptible phagocytic protozoans. We have identified a few genes potentially involved in the long-term survival in water by using microarray analysis. The goal of this project is to generate mutant strains for those genes and test the ability of the mutant strains to survive in water.
Laser-Defined Micromechanical Systems The main project will be to help create and test new types of optomechanical systems wherein the mechanical element is strongly influenced by radiation pressure from laser light, perhaps at the level of a single photon. Our achieve an unprecedented level of mechanical performance, and could in principle be used as zeptonewton force sensors or transducers of quantum information. We are currently pursuing several geometries involving both free-space and fiber optics, and are also developing qualitatively new types of optomechanical interactions such as quadratic dispersive coupling, tunnel gradient coupling, and effective mass tuning. We also perform related experiments at low temperatures (8 mK), to learn about mechanical dissipation and further decouple these systems from the thermal environment. Note that things evolve quickly in this lab, so the exact details of the project will depend on the timing.
Spin-transfer-controlled nanoscale magnetic circuits coupled to quantum defects in diamondIn this project, we develop new techniques to probe the dynamics of nanoscale magnetic circuit elements driven by spin polarized currents at microwave (GHz) frequencies. The circuits are fabricated upon single-crystal diamond substrates (using photo- and electron-beam-lithography) containing quantum crystal defects that can be used to optically read out the local magnetic field. By combining optical readout with microwave transport measurements (spin-transfer FMR, spin torque oscillator, and phase locking experiments), we will create a rich nanoscale image of the resonant magnetization dynamics, learn about the forms and strengths of spin transfer effects, and couple the dynamics of nanomagnets to those of quantum optical defects in single-crystal diamond.
Quantifying human movement to study brain control of locomotionAs disease progresses, turning during walking becomes increasingly difficult in persons with Parkinson’s disease (PD). In fact, turning often trigger debilitating episodes of freezing of gait episodes in which persons with PD have their feet glued to the ground and are unable to continue walking. Currently, little is known on how steering of locomotion is organized at the brain level, mostly because of lack of measures to quantify these changes DURING walking. Hence, even less is known on how brain activations for the steering of locomotion are modulated with PD. We are currently using a Positron Emission Tomography (PET) approach with 18F-fluorodesoxy-glucose (18F-FDG) to quantify brain activation changes while subjects are walking. At the same time, we also quantify movement kinematics with accelerometers to make associations between behavioral measures of locomotion with neuronal changes. The student’s main task will be to use accelerometer outputs to quantify continuous movements of the research subjects in 2 walking tasks: steered gait and straight walking. The student will work in collaboration with a graduate student and will also be involved in the data acquisition of their project. A total of 24 subjects with PD (12 reporting freezing of gait and 12 without) and 12 aged-matched control subjects will be collected.  To better understand turning deficits, it is paramount to study brain areas activated during real steering of locomotion in subjects with PD. The data produced for this project will provide original findings that will allow us to better understand neuronal correlates of PD-induced adaptations for locomotion. In addition, it will provide future targets for rehabilitation and/or add-on therapy, such as non-invasive brain stimulation, for PD specific locomotor rehabilitation.
Mathematical modeling of genetics in a founder population (1) This project is prompted by the recent availability of two large databases of genealogical and genetic data for the French-Canadian founder population: specifically, a complete genealogy of 4 million individuals and genetic data for over 10,000 individuals. This presents multiple opportunities and challenges. First, there are many questions about selection, demography, and genetics that can be answered for the first time using this information. The student's task will be to use the data to search for regions undergoing recent and strong selection. This project will build on current efforts in the lab to reconstruct the transmission of alleles in an extended genealogy. Based on this work, the student will develop a test to identify regions with unusual transmission patterns within the genealogy, and combine this information with other approaches that seek to identify selection by comparing populations or species, and by using biological and historical information. In doing so, the student may need to develop new mathematical or statistical tools, since most current approaches were not designed to handle such large genealogical datasets. The student will also analyze unique, large datasets with an opportunity to answer important biological and mathematical questions.    
Mathematical modelling of cancer heterogeneity (1) This project was prompted by the recent report that free-floating clusters of tumor cells play a central role in the development of metastasis of breast cancer1. The existence of such tumor cell clusters has been know for a while, but their importance in metastasis formation provides a strong argument for a better quantitative understanding of their formation.  At the same time, researchers in our genome center and elsewhere are developing experimental methods for the study of within-tumor diversity. Thus we will soon be able to experimentally test detailed predictions from mechanistic models--now is the perfect time to start developing them. This project aims to build a toy model of tumor cell cluster heterogeneity. This is a challenging problem, because malignant tumors contain hundreds of millions of cells, which cannot be jointly simulated. The aim of this project is to simulate tumor growth for a subset of the tumor that is large enough to give us an idea of the clonality within tumor cell clusters, yet small enough that it can be simulated. The challenge lies in the mathematical modelling of the rest of the tumor and surrounding tissue. This is an ambitious project, but even the crudest toy model will give us insight into tumor dynamics. As a specific and achievable deliverable, we will start with a uniform tumor patch and simulate the evolution of this patch according to a Cellular Potts model. Building on existing simulation code, we will initially focus on the emergence of a cells with modified adherence coefficient in an otherwise uniform tumor patch near the tumor boundary--adherence is implicated in metastasis formation, but the precise mechanism is unknown. These simulations will enable us to study the very first moments of metastasis formation and make experimental predictions about the diversity in circulating tumor cells. 
Deep learning in Genetics The goal of this project is to develop deep learning approaches to interpret individual genomes. Current goals are to use these approaches to recover missing data from individual genomes, to identify whether a given genetic variant is harmful, and more generally to predict and help explain the impact of genetic variants on biological function. A typical summer project will involve developing a deep learning architecture for a specific project, implementing it, and testing it on human genetic data.
Autour: "What's around me?" for the visually impaired Autour (French for "Around", pronounced "oh tour") is an eyes-free mobile system designed to give blind users a better sense of their surroundings. Although other systems emphasize navigation from one specific location to another, typically accomplished by explicit turn-by-turn instructions, our goal is to use ambient audio to reveal the kind of information that visual cues such as neon signs provide to sighted users. Once users notice a point of interest, additional details are available on demand.Development of Autour has been ongoing since 2009, supported by funding from the Secrétariat du Conseil du trésor of Québec through its "Appui au passage à la société de l'information" with extensions and improvements supported by a Google Faculty Research Award, the E. Ben and Mary Hochhausen Award from the Canadian National Institute for the Blind (CNIB), and the Canadian Internet Registration Authority (CIRA)'s Community Investment Program..  The app is now in use by thousands of visually impaired individuals worldwide.  
Enhanced Remote Viewing Capabilities from a Camera Array Our camera array architecture, initially developed for remote viewing of surgical (medical) procedures, provides real-time viewpoint interpolation capabilities, allowing users to "look around" the scene as if physically present.  We are now interested in applying this architecture to more general video-mediated activities, including face-to-face videoconferencing, and exploring the potential to leverage mobile interaction with the array in a manner that compensates for the limited screen real estate of mobile devices.  This project will examine the qualitative experience of telepresence when using a smartphone display as a mobile window into the remote environment, and will investigate the options for rendering the interpolated output on a 3D display, e.g., Occulus Rift.
Haptic Information Delivery to the Feet The various hardware and software prototypes we are developing, in collaboration with an industrial partner, are intended to explore the potential to leverage this modality, especially in mobile applications, informed by the currently available commercial technology available.  For this purpose, we focus on energy efficient, wireless devices that can be worn by users, and that are capable of both sensing human input and delivering richly expressive vibrational stimuli output to the wearer's foot.   Communication runs over BLE, such that the apparatus can be controlled from a smartphone.   Potential applications span the gamut from rehabilitation therapy and sports training to information communication, virtual reality, and immersive gaming.  This project will involve the development of novel haptic footwear intended to combine the capabilities of rendering vibrotactile feedback with proprioceptive (motion displacement) effects, carry out experimentation of the perception of multimodal stimuli, and extend our development of haptically augmented mobile training activities, e.g., in dance or sports, that offering compelling user experiences without the need for a visual display.
Augmented Reality Tools for Improved Situation Awareness Firefighters and other first responders often face highly challenging environments, for which sensory awareness of their surroundings is limited.  As a potential solution to this problem, we integrate various sensors with a hands-free, see-through augmented reality display to enhance their sensemaking and communications abilities.  This project arises from research we carried out initially through a pilot project funded by the Mozilla Gigabit Community Fund to develop solutions that enhance workforce training.  This effort involved a collaboration with the Bonner Springs Fire Department, with whom we carried out development and testing of a firefighter training tool, and explored additional requirements for ongoing development.Our approach is based on equipping firefighters with a heads-up augmented reality display that provides valuable information related to their task.  The goal is to increase the effectiveness of first responder activity by providing real-time information related to the responder's context, e.g., map information, location of other responders nearby, position beacons left by other responders to indicate important positions or objects in the environment, a visualization of a breadcrumb trail showing path(s) they have followed, and temperature readings from an optical thermometer.In addition, position and point-of-view video from responders, acquired from their AR headgear, is streamed to an operations manager for planning and coordination purposes. The video stream increases the coordinators’  understanding of the emergency by allowing them to monitor the activity of the responders precisely from an overhead view or from the perspective of any member of the response team.  Such acquisition of video also serves as a valuable assessment and debriefing tool. Responders are also able to review their own performance and improve on it.Although various challenges remain with respect to accurate and robust indoor positioning, we will employ a combination of sensors, including Project Tango hardware, for proof-of-concept purposes.
Therapeutic strategies to combat non-alcoholic fatty liver disease (1)SIGNIFICANCE. 30-40% of adult North Americans are affected by non-alcoholic fatty liver disease (NAFLD), and more than 20% suffer from metabolic syndrome. These related conditions are major risk factors for type 2 diabetes and cardiovascular disease. Liver steatosis is likely the “driving force” for cardiometabolic disease. Moreover, NAFLD frequently progresses to liver cirrhosis or liver cancer. As the numbers of NAFLD patients continue to rise worldwide, the disease presents a prime challenge for health care.BACKGROUND. The liver coordinates multiple metabolic pathways and is especially vulnerable to the loss of lipid homeostasis. Long-term lipid storage in the liver can cause toxicity and ultimately organ failure. Extensive lipid droplet formation is characteristic for NAFLD. Liver cells control lipid metabolism and storage; they are key to the development of NAFLD.RESEARCH. Our project will examine in detail the properties of fatty livers. We will investigate these questions at the cellular, organ and organismal level.EXPECTED  OUTCOMES. We expect to gain a detailed understanding of the molecular and cellular events that lead to NAFLD. This knowledge will help to prevent NAFLD and its progression to liver cirrhosis, liver cancer or cardiometabolic disease. Given the large number of individuals that are affected by NAFLD globally, our work will be crucial to combat a serious metabolic disease.
Preserving kidney function during aging (1) SIGNIFICANCE. Organ functions decline during aging, and the most profound changes occur in the kidney. More than 50% of the elderly suffer from kidney dysfunction. This is significant, because the loss of kidney performance severely affects other organs and thereby overall health. Worldwide, many human populations age. Therefore, new strategies to preserve kidney function in aging individuals are urgently needed.BACKGROUND. Aging is the “continuous loss of physiological integrity”. This loss increases the probability of death. Kidney functions deteriorate during aging. Our project will address these important health problems by focusing on molecular chaperones. Molecular chaperones are proteins that participate in numerous cell functions. They are the first line of defense against kidney injury and cellular stress. Molecular chaperones are a critical support system that helps the kidney to survive the “stress of aging”. It is not understood why molecular chaperones fail when kidneys age.HYPOTHESES. (1) We propose that molecular chaperones do not function properly in the aging kidney. This causes kidney failure in the elderly. (2) Pharmaceutical drugs can improve the actions of molecular chaperones and thereby prevent the loss of kidney performance during aging.  RESEARCH. Our studies will define the role of molecular chaperones for kidney aging. To achieve this, we developed model systems for kidney cells that recapitulate the hallmarks of aging. Using these models, we will define fundamental aspects of kidney cell aging.EXPECTED  OUTCOMES. The aging-related decline in kidney function has significant impact on human well-being. Despite the importance of molecular chaperones, little is known about their performance in the aging kidney. Our research project will begin to fill this gap. We expect to identify new avenues to prevent or slow down the loss of kidney function during aging. Ultimately, we will apply this knowledge to preserve kidney performance in the elderly. 
Killing cancer cells with new designer nanoparticles (1) Cancer treatment puts an enormous burden on patients, their families and the health care system. This burden is heightened by complications that limit the success of current therapies. Thus, novel strategies are mandatory to provide treatment that is efficient, safe and beneficial to many patients.Functionalized nanoparticles provide unique tools to interfere with tumor growth and kill cancer cells. To use nanoparticles successfully for medical applications, it is mandatory to understand how they interact with cells.This project is dedicated to the development of new nanoparticles that eliminate cancer cells. Together with our collaborators, we generate nanoparticles with exceptional properties. These properties will eradicate cancer with extraordinary efficiency. The proposed research will design and produce new nanoparticles. For future therapies, it is critical to characterize the nano-bio interface and optimize the nanoparticles for cancer cell killing. To achieve this, we will address the following fundamental questions:(1) What are the optimal nanoparticle properties that ensure the effective killing of cancer cells?(2) What is the impact of these nanoparticles on normal cells?(3) How do the nanoparticles enter tumor cells?(4) How do the nanoparticles kill tumor cells? Specifically, which cellular organelles are damaged by the nanoparticles?At present, cancer therapy faces overarching challenges: (i) Effective elimination of cancer cells, (ii) drug resistance, and (iii) the toxicity of treatment. To overcome these challenges, our research focuses on new technologies that are based on nanoparticles. To kill cancer cells, we will apply an innovative multidisciplinary approach and use high-tech instrumentation. Given the large number of cancer patients and the difficulties that continue to limit treatment success, the completion of our project will be of high benefit to society. It will be relevant to the health of many patients worldwide.
Toxic protein aggregates are drivers of neurodegeneration and other diseasesRecent breakthroughs in cell biology revolutionized the science and research of neurodegeneration. Thus, it became clear that the transport of macromolecules in and out of the cell nucleus is critical for the formation of toxic aggregates that are linked to neurodegeneration. Prominent examples of such disorders are Alzheimer's disease (AD), Huntington's disease, amyotrophic lateral sclerosis (ALS) and frontotemporal dementia (FTD).While nuclear transport is essential for the onset and progression of neurodegeneration, the molecular players and their contribution to disease are not well understood. It is the goal of our studies to define these processes and identify new potential drug targets. Long-term, our research project will help to develop new therapeutic strategies for neurodegenerative and other diseases that are caused by toxic aggregates.
Cellular underpinnings of neurodegenerative diseases. One fundamental question presented by late-onset genetic diseases like spinocerebellar ataxia type 6 (SCA6) is: why do disease symptoms not arise earlier? This is particularly puzzling in a disease like SCA6 where the underlying genetic mutation alters a protein that is known to be important for brain development. Why then does SCA6 not develop during childhood, instead of mid-life?Using a mouse model of SCA6 allows us to gain insight into the mechanisms that occur in the brain before disease onset, in order to understand what changes precede disease presentation.Our preliminary findings show that there are developmental changes occuring in the wiring and ourput of brain circuits in the cerebellum in developing cerebellum. Remarkably, a few weeks later when the cerebellum is mature, yet still before disease onset, circuit function has been restored. This suggests that compensatory mechanisms are recruited during development that allow the recovery of normal circuit function. Our hypothesis is that this compensation is what allows the disease to present in mid-life rather than during development. Our aim is now to identify the compensatory changes occuring at the level of individual neurons and their synaptic partners, by comparing the expression and function of proteins at three time points: during development, in young adult, and at the age of disease onset. By identifying and understanding these compensatory mechanisms, we may gain insight into the cellular processes that underlie the pathophysiology of SCA6.
Using single-molecule biophysics to examine the regulation of motor proteins and the cytoskeletonThe morphology and mechanical properties of the cell are maintained by the cytoskeleton, a set of biopolymeric filaments. The cytoskeleton is highly dynamic, constantly remodeling to allow changes in cell shape required for essential functions like cell division and motility. At the same time, cytoskeletal filaments serve as tracks along which motor proteins carry vesicular cargoes to different locations in the cell. Directed transport is critical, particularly for long cells like neurons that can extend up to 1 m in humans. These dual structural and trafficking roles place competing demands on the cytoskeleton - to simultaneously act as a solid to maintain cell morphology, and as a fluid to allow efficient movement of vesicular cargoes and organelles through the cellular space. To meet a diverse array of demands, cytoskeletal filaments continually polymerize and depolymerize and crosslinking proteins form dynamic bonds between filaments and to the cell membrane, allowing mechanical properties to be tuned across various time and length scales.
Computational methods for identification of regulators of microRNAsA hallmark of cancer is widespread changes in gene expression, with thousands of genes often abnormally activated or repressed in cancerous cells compared to healthy tissue. These gene expression changes underlie the physiology and pathology of cancer. Among the most important factors involved in dysregulation of gene expression in cancer are microRNAs (miRNAs), which regulate several aspects of gene expression. Several miRNAs have been identified as tumour suppressors across various types of cancer, meaning that activation of these miRNAs could inhibit the growth and progress of tumour cells. However, we do not know how to modulate the activity of the majority of these miRNAs. The goal of this project is to identify biological pathways that can regulate the activity of miRNAs, using powerful computational methods that allow us to screen thousands of available RNA-seq datasets for identification of genetic and chemical perturbations that can activate tumour suppressor miRNAs.In this project, the trainee will become familiar with machine-learning methods and statistical inference approaches to infer the activity of various miRNAs from RNA-seq data. The trainee will apply these methods to hundreds of RNA-seq datasets in order to identify upstream regulatory mechanisms of miRNAs, revealing genetic changes and chemical treatments that can activate tumour suppressor miRNAs. This project provides an excellent opportunity to become familiar with methods for analysis of genomics datasets, gain experience in developing and/or applying machine-learning and statistical approaches for biomedical research, and engage in a multi-disciplinary project that involves both computational biologists from the Computational and Statistical Genomics lab and collaborators from other fields of cancer biology at McGill University. This internship is also a unique opportunity to contribute to the discovery of new candidate targets for controlling the behaviour of cancer cells, with the potential to lead to new therapeutic approaches.
Regulatory gene networks controlling carbon utilization in yeast This project is aimed at studying regulatory gene networks using budding yeast (Saccharomyces cerevisiae) as a model organism. In S. cerevisiae, glucose is the preferred carbon source and fermentation is the major pathway for energy production, even under aerobic conditions. However, when glucose is becoming scarce, ethanol produced during fermentation is used as a carbon source, requiring a shift to respiration. The shift from fermentation to respiration results in massive reprogramming of gene expression. For example, increased expression of genes for gluconeogenesis and the glyoxylate cycle is observed upon a shift to ethanol and, conversely, expression of some fermentation genes is reduced under these conditions.  An important player for the regulation of this process is the Snf1 kinase. It becomes activated under low glucose conditions resulting in the phosphorylation of a number of substrates that include DNA binding proteins such as Mig1, Cat8, Sip4 and Rds2. Mig1 is a transcriptional repressor that, following phosphorylation by Snf1, is inactivated allowing derepression of target genes such as CAT8. Cat8, Sip4 and Rds2 are members of the family of zinc cluster proteins. Cat8, Rds2 and Sip4 control expression of various genes involved in the utilization of non-fermentable carbon sources. For example, these factors control the expression of PCK1, encoding phosphoenolpyruvate carboxykinase (an essential enzyme for gluconeogenesis). We have identified additional regulators involved in the use of non-fermentable carbon sources such as the zinc cluster protein Ume6. The goal of the student’s project will be to define the exact role played by this factor. In summary, this project is based on a highly tractable system that provides an excellent model for studying networks of regulatory factors that are fundamental to all aspects of biology These studies should yield insights useful for biotechnological applications, such as the production of ethanol as a biofuel. 
Role of the transcription factor CgPDR1 in the human fungal pathogen Candida glabrataCandida species are the fourth most common cause of hospital-acquired infections ranking just after staphylococci and enterococci with C. glabrata now the second most important cause of fungal infections in humans. Antifungals have a very limited number of targets and, quite often, development of resistance is observed. For example, resistance to the antifungals echinocandins can be caused by mutations in the genes encoding glucan synthase, the target of these drugs while some mutations in the CgPDR1 gene (encoding a transcription factor) results in hyperactivity of this transcriptional regulator and increased expression of genes encoding drug efflux pumps. Little is known about the biology of C. glabrata or the factors involved in its virulence. One project in my lab aims to characterize a family of transcriptional regulators, the zinc cluster proteins (ZnCPs), with emphasis on their roles in pathogenicity. ZnCPs form one of the most important families of fungal transcriptional regulators. ZnCPs are only found in fungi (and amoeba) and are characterized by a well-conserved cysteine-rich motif. The cysteine residues bind to two zinc atoms, which coordinate folding of the domain involved in DNA recognition. ZnCPs function in a very wide range of processes such as stress response and drug resistance. We have generated strains carrying deletions of most zinc cluster genes. Our initial screen of this library has identified a ZnCP that is essential for viability and a novel drug resistance pathway. One project is to understand the role played by the ZnCP CgPdr1 in modulating resistance to echinocandins. Our results suggest that CgPdr1 mutants can be divided into two classes: those that activate genes for azoles resistance and those required for echinocandin resistance. The student’s project will consist in identifying CgPDR1 target genes involved in conferring resistance to echinocandins.
The investigation of the role of a Rac1/Cdc42 regulator  in development and cancerThe Rho family of small GTPases holds central functions in cell proliferation, migration, and adhesion. Alterations in Rho genes are linked to many human cancers and indicate a role in tumor invasion and metastasis. Cdc42 GTPase-activating protein (CdGAP, also known as ARHGAP31) is a member of the large family of RhoGAPs that negatively regulates the activity of Rac1 and Cdc42 small GTPases. Associated with a rare developmental disorder (the Adams-Oliver Syndrome), CdGAP plays important roles in the regulation of cell migration and proliferation during early development. In addition, CdGAP is critical during vascular development and act as an oncogene to promote breast cancer. In this project, we will use CdGAP-deficient mouse models and human breast cancer cell lines to test the hypothesis that CdGAP is a positive modulator of breast cancer through its transcriptional activity.  We will use various breast cancer cell lines and we will inactivate the CdGAP gene or introduce knock-in point mutations using the CRISPR/CAS9 approach. We will then examine the role of CdGAP in cell migration, adhesion, tumor formation, and metastasis in xenograft mouse models. Overall, this summer research project will highlight the importance of the protein CdGAP in the development of breast cancer, which may impact on the discovery of novel biomarkers and therapeutic strategies for breast cancer. 
Particle Physics Calorimetry Detectors R&D The McGill University group is involved in the ILC detector design and is pursuing R&D efforts for novel types of calorimeters and particle flow algorithms to determine particle jet energies and study detector response to unprecedented accuracy. One spectacular option is the first ever digital calorimeter, built in collaboration with the Argonne National Laboratory (ANL, USA). The work is performed in the framework of the CALICE international collaboration on innovative calorimetry.
Measurement of the Z Particle Production with the ATLAS DetectorThe ATLAS group at McGill University has expertise in finding the Z particle in the central regions of the detector. This knowledge should now be extended to the challenging forward regions, where the identification efficiency should be determined and the calibration in energy ascertained in order to measure the Z production rates and calculate the cross-sections at the best possible accuracy.
Development of a Spark Chamber Detector The McGill University Spark Chamber project offers this opportunity. High voltage is applied between metal plates and sparks are generated there when cosmic particles pass through the chamber volume and ionize the gas, thus enabling to observe the particles. The detector covers all main aspects of experimental particle physics and is used both as a training tool and as a demonstrator for students and visitors.
Brain Imaging Brainstem nuclei We are currently using a Positron Emission Tomography (PET) approach with 18F-fluorodesoxy-glucose (18F-FDG) to quantify brain activation changes while subjects are walking.The successful candidate will use PET along with MRI data to analyze small brain nuclei involved in the control of locomotion in healthy and patient populations (Parkinson’s disease and stroke). The candidate will have the opportunity to use or develop skills in the Linux environment and work with several brain imaging software. The functional data will be quantified with respect to key anatomical landmarks. The candidate will have the opportunity to work along graduate students. 
Brain Imaging with multimodalities Current methodologies allow for imaging of several of the brain’s function and anatomy. Modalities such as gray matter thickness, white fiber tracts, functional networks during rest (resting-state fMRI) and brain metabolism have been acquired in people with stroke or Parkinson’s disease which affect movement. The successful candidate will use both functional and anatomical imaging data along with behavioral outcomes to understand how disease affecting movement output also modulate brain networks. The candidate will have the opportunity to use or develop skills in the Linux environment and work with several brain imaging software. The candidate will have the opportunity to work along graduate students. 
Brain Stimulation with Transcranial Magnetic Stimulation We recently showed that the bilateral superior parietal lobule (SPL) is a key region recruited during steering of locomotion and that the activation pattern of SPL is asymmetrical in subjects with chronic subcortical stroke. The SPL is a region of high integration, a hub of multisensory input and motor outputs and thus, it remains unclear if SPL influences steering of locomotion outputs directly or whether it is a result of other processes for complex locomotion such as sensory processing of information. Modulation of SPL with non-invasive brain stimulation might be a potential add-on to more effective locomotor training. Both electrophysiological and behavioral changes induced by SPL modulation must therefore be examined. The global impact of SPL for gait adaptation must be assessed on more locomotor tasks to understand the full impact of that region in the control of locomotion. Successful candidates will take part in electrophysiological measurements using transcranial magnetic stimulation. They will learn to use the equipment, optimize data analysis and prepare results for publication. They will also be involved in data collection of behavioral data in collaboration with a graduate student.
Understanding drug resistance mechanisms in malaria The human malaria parasite Plasmodium falciparum is a single-celled microorganism with a complex life cycle, invading both hepatocytes and red blood cells (RBCs). It spends a great proportion of its life cycle within the RBC, a cell comprised mostly of hemoglobin and lacking nuclei and organelles. The invasion and subsequent modification of the RBC is a crucial step for its survival.To support its dynamic multiplication, the parasite takes up large amounts of RBC cytosol into a specialized acidic organelle: the digestive vacuole (DV). This organelle breaks down the RBC cytosol’s primary constituent - hemoglobin - to provide itself with nutrients crucial for growth.The DV is thought to have similarities to both tonoplasts (acidic intracellular vacuoles of plants) and lysosomes of mammalian cells. However, the absence of lysosomal acid phosphatase and glycosidase indicates that the DV of Plasmodium is a specialized organelle that evolved to efficiently degrade hemoglobin. Consequently, the parasite’s DV carries out a variety of specialized functions to ensure the survival of the parasite, including hemoglobin degradation, detoxification of oxygen radicals, ion homeostasis, and nutrient and/or solute transport across its membrane. The two most prominent and essential transporters (the multi-drug transporter PfMDR1 and the chloroquine resistance transporter PfCRT) situated on the DV membrane are not fully characterized and play an essential role in drug resistance. The functional role of these transporters, including the substrate(s) they transport, remains obscure. It is clear, however, that they did not evolve within the parasite simply to efflux drugs.The underlying biology of this complex organelle is poorly understood. Therefore, the objective of our research program is the development of an in-depth understanding of the molecular and cellular processes of the parasite’s digestive vacuole, as well as a better understanding of drug resistance mechanisms, using modern imaging techniques tailored to P. falciparum.
The role of Plasmodium falciparum-infected red blood cell derived extracellular vesicles in the mediation of parasite-to-parasite communicationThe human malaria parasite Plasmodium falciparum is a single-celled microorganism with a complex life cycle, invading both hepatocytes and red blood cells (RBCs). It spends a great proportion of its life cycle within the RBC, shielded directly from the environment (i.e. the blood stream). How parasites communicate with one another while residing inside a RBC has long been speculated.Extracellular vesicles (EVs) are membrane-enclosed vesicles secreted by most cell types, both prokaryotes to eukaryotes, and contain a complex mixture of proteins, lipids, glycans, and genetic information. They have been isolated from many biological fluids and were observed to have multiple physiological functions ranging initially from reticulocyte maturation and later expanded to antigen presentation, coagulation, immunomodulation to signaling, to name a few. Their secretion and their role are in part determined by the specific micro-environments and the cell type from which they originate. It is well known in Leishmania that EVs that are released from this intracellular protozoan parasite enable interactions between the parasite and its external environment. Recent research has suggested the role of EVs and/or other soluble factors to play a role in malaria infection progression and transmission. For example, studies show that malaria patients infected with either P. falciparum or P. vivax had elevated levels of EVs, with increased numbers in patients suffering from severe disease, correlating with peripheral blood parasitemia. In malaria infections, EVs are reported to play a significant role in modulating parasite invasion of RBCs as well as the production of sexual stages (gametocytes) of the parasite, thus making them a very suitable diagnostic target.This project will study the role of EVs in parasite to parasite communication in the blood stages of the parasite to see if they can trigger the formation of the sexual stages of the parasite.
Contemporary Blackface Beyond North America This project is an extension of an ongoing research project investigating incidents of ostensible humour involving blackface occuring on Canadian university campuses.  Blackface is the phenomenon whereby usually white persons darken their skin with make-up or other products to temporarily impersonate black persons.  In that these incidents are reminiscent of, and often compared with, blackface minstrelsy performances of a more overtly racist historical period, this project is concerned with understanding what these incidents might tell us about the ways in which racial knowledge is represented, articulated and transmitted in a climate that claims the diminishing significance of racism?The project the student will be working on seeks to investigate incidents of blackface that happen beyond Canada in other societies where whiteness is dominant such as in Europe, and in white settler colonies such as Australia, New Zealand, and South Africa.  These are societies similar in some ways to North America, but with different histories.  The project seeks to:1) analyze the discursive context(s) within which these contemporary  blackface incidents are performed, articulated, justified, and apologized,2) explore how claims to humour function rhetorically to allow particular forms of racial knowing and not knowing3) understand how the colonial tropes of racism on which these acts seem to draw are or are not, learned, recognized, and forgotten4) explore the diverse ways in which these acts are experienced by black persons amid dominant claims to the diminishing significance of race5) explore how black communities understand and respond to these acts.6) determine similarities to/differences from the North American contextThis research will contribute to understanding how education at the elementary, secondary and tertiary levels, and in teacher education might be approached within a context of denial by attending to structural arrangements, and to the embodied aspects of contemporary racially-charged incidents.
Development of a Ba-ion tagging technique for the future nEXO detector The search for neutrinoless double beta decays (0νββ) is extremely challenging. A unique advantage of a Xe time-projection chamber (TPC) detector is the possibility to locate the decay within the detector volume, and to extract into vacuum and identify Ba-136, the decay daughter of Xe-136. This so-called tagging possibility, combined with enough energy resolution to separate 0νββ from 2νββ decays, allows one to dramatically reduce the background of the measurement to virtually zero. The EXO collaboration has started development on nEXO, a multi-ton scale TPC. In addition, Ba-tagging techniques are under development. You will be working on the development of such a Ba-tagging technique with the EXO group at McGill. The focus of the development is the extraction of individual Ba-ions from xenon gas, i.e. the extraction of one ion from mols of xenon gas. We achieve this by using a radio-frequency ion-funnel and ion-manipulation techniques. So far, we could demonstrate that it is possible to actually extract ions from xenon gas of up to 10bar. The next step of the development will be the identification of the ion. In order to systematically study and optimize the ion-extraction mechanism, we will develop a laser-ablation ion source that will be placed in the xenon gas. A time-of-flight mass spectrometer is being developed to detect and identify the extracted ions. You will be working with other members of the group on SIMION simulations and the design of ion optics for the ion-extraction system. In addition, you will be involved in setting up hardware in the lab and testing ion-transmission efficiencies. For Ba-tagging, we are applying well established ion-manipulation techniques to further push the sensitivity of the future nEXO detector. This interdisciplinary research is very exciting because it applies different techniques to search for physics beyond the Standard Model.
Development of advanced photon-detection techniques for neutrinoless double beta decay studies with nEXOnEXO searches for 0nbb events in a liquid xenon time-projection chamber. Radioactive decays will produce an ionization signal and the emission of scintillation light at 175nm. Both of these signals have to be recorded. In order to greatly increase the sensitivity of nEXO compared to current 0nbb detectors, new and advanced photon sensors have to be developed, characterized and tested before they can be applied to nEXO to record the scintillation light. The challenge is identifying photon sensor that can be operated at liquid xenon temperatures (168K),  and that are radio-pure without adding significant background to the 0nbb search. The collaboration has identified so-called Si photon multiplier (SiPM) detectors as the light detectors of choice and is pursuing their development.You will join the local EXO group at McGill, which focuses on integration of SiPMs into larger arrays and subsequent performance tests at room temperature and under cryogenic conditions. You will characterize UV light sources and use them to study SiPMs response functions.
Mathematical modeling of tumor growth and therapy effects using 3D cell culturesDespite the unquestionable progress in basic cancer research, which has included the use of computational approaches, the widespread application of the latter to cancer therapy design in a clinical setting is still elusive. However, quantitative approaches can significantly contribute towards better understanding the underlying biological mechanisms as well as the long-held goal of designing patient-specific therapeutic strategies. Specifically, constructing mathematical models that can reliably predict tumor growth and its response to therapy according to a patient’s individual characteristics can be used to achieve the latter goal. In this context, the present project aims at building spatiotemporal mathematical models describing tumor growth and the effects of therapy and validating these models using state-of-the-art 3D bioprinting (cell culture) methods. Specifically, we will use data generated from 3D bioprinting techniques developed in the research lab of Prof. M. Kinsella (Bioengineering), which are able produce in vitro models of tumor tissue capable of mimicking the mechanical, pathophysiological, and cellular heterogeneous state found in native tumors. The parameters of the developed models will be fine-tuned using the experimental data and the effect of varying several experimental parameters (e.g. initial position and concentrations of tumor cells and fibroblasts in the cultures) will be quantitatively assessed. 
Advanced signal processing and network modeling for brain functional connectivity estimationThe observation that spontaneous brain activity is not random noise, but is specifically organized in the resting human brain, termed resting state networks (RSNs), has generated a new exciting avenue of neuroimaging research, as it suggests that it is not necessary to use externally induced experimental protocols to drive brain activity. Functional connectivity RSN measures hold great promise as potential biomarkers; however, in order to realize this potential, the nature of RSNs has to be better elucidated. The objective of this project is to better understand the emergence of functional brain networks and their properties over multiple time scales by analyzing multimodal neuroimaging signals (fMRI, EEG or MEG) using simulated and experimental data (Human Connectome Project + data collected in our lab) combined with advanced network modeling methods (graph theory, hyperbolic geometry). We are particularly interested in the effect of physiological fluctuations (heart rate, respiration, arterial CO2) on RSN properties and particularly on their nonstationary characteristics. Furthermore, we will examine the role of the the hemodynamic response function (HRF) on the obtained connectivity patterns, which quantifies the relation between the underlying neural activity and the regional blood flow variations that are the main source of BOLD signal variations. This relation is termed neurovascular coupling and its role has not been fully elucidated yet. Neurovascular coupling has important implications for the statistical interpretation of fMRI experiments, particularly in populations where this coupling may be altered (aging subjects and patients, e.g. Alzheimer’s disease). Therefore, its role is important for accurate assessment of the true underlying neuronal connectivity from the BOLD fMRI connectivity measures.  
Light painting with quadrotors This project involves controlling a small flying robot to create light painting images in long exposure photographs.  This involves modeling camera, light exposure, and adjustments to the robot control to produce various line drawings.  Quadrotors are special because they can efficiently put all power into torque free lift, but they are also problematic because horizontal translation cannot be directly controlled (the robot must tilt to produce acceleration in the horizontal plane).  In this project, because the goal is to record images with a camera, we will explore modifications to the the robot control to take advantage of the camera projection, specifically, the fact it is not necessary to correct for flight errors that project to the same image location on the camera.  Thus the goal will be to transform a given line drawing into a robot flight plan that produces the drawing in an efficient manner while exploiting both the flight characteristics and the camera projection.  A neopixel light strip will be mounted on the robot as a controllable light source, which is convenient as these can be set with RGB colours and are easily controlled via serial communication using a library that can be installed on the robot firmware.  The project will involve both simulated experiments as well as physical experiments, building on an existing automatic flight control software that uses a motion capture system.
Multiphysics modelling of optimized biobased composites for sustainable bioenergy productionBiobased materials, including biomass and wood pellets, are promising sustainable energy resources to replace expensive fossil fuels threatening our environment and global climate. Biobased residues and waste, as renewable multifunctional energy resources, cannot be only used for heating and power energy generation but also for greenhouse carbon dioxide enrichment and the improvement of soil structure via the biochar production. Thermochemical conversion of residues, using pyrolysis, gasification, and combustion, is among the typical approaches of biobased material utilization. Despite of remarkable potential of biobased materials as sustainable and renewable energy resources, enhancing their efficiency and reducing the toxic gas emission of this type of biofuels during the thermochemical conversion is essential to promote their commercial applicability. To reach these objectives, biobased materials are composed with a second agent. For instance, composite pellets of plastics and wood fibers are one of the industrialized alternative biomass with improved thermophysical properties. However, the energy sector still requires new composite biobased materials with optimized thermo-chemo-biological properties to increase their energy efficiency and decrease their negative environmental impact compared to conventional fossil fuels. The current research aims at developing novel composite biobased materials with an optimum combination of alternative constitutes. The research objectives are: 1) Multiphysics characterization of biobased pellets to identify biofuel compositions with dominant effects on thermal, chemical, and environmental properties. 2) Computational multiscale simulation of biobased composites for a wide range of constitute materials, particle size, and bulk geometry. 3) Developing a computational thermochemical model to simulate composite biobased materials in pyrolysis and gasification process. 4) Experimental studies on byproducts (biochar, syngas, and ash) of thermochemical conversion. 5) Conducting a multi-objective optimization to explore the optimum pellet geometry and volume fraction of material constituents to simultaneously maximize thermal energy generation and minimize the toxic gas emission during the utilization process.  
The Atomistic Design of Energy and Computing Technologies An undergraduate student is sought to carry out interdisciplinary quantum mechanical modeling research on designing new technologies related to next generation batteries for applications in mobile electronics, renewable energy, and electric transportation.   The goal of this project is to build up a basic model which can be utilized to understand the operation of technologies such as solar fuels, electrochemical device sensors, and Li-ion batteries.   The end aim of this research is  to provide design solutions for the renewable energy sector as well as new sensing technologies for integrated more-than-Moore next-generation semiconductor devices.  The project will encompass the the development of mixed quantum−classical (MQC) nonadiabatic molecular dynamics (NAMD) modeling method of electron transfer reactions, via state-of-the-art computational physics/chemistry methods.   The applicant will work under the close training guidance of an experienced doctoral student, as well as the faculty member, and gain materials modeling, physical chemistry, electronic devices, and high performance computing expertise.   The project is intended to expose undergraduate students to research in a supportive mentoring atmosphere, encouraging their intellectual and professional development.
Controling the dispersion of antimicrobial resistance by new treatments of municipal wastewater biosolids to improve public health and infrastructure sustainability (1)The goal of this project is to develop new technologies to reduce the prevalence of antimicrobials resistance genes in waste biosolids from activated sludge wastewater treatment plants. The project will investigate how useful are various pre-treatment technologies for the anaerobic digestion of biosolids for reducing antimicrobial resistance genes. The project, for the most part, will take place in the laboratory.  Laboratory-scale anaerobic digesters will be continuously operated for the 12 weeks. When the internship starts, the digesters will have been operated for some time and will be close at steady-state conditions.  During the internship time, several operation parameters will be tested including: the hydraulic and solids retention times, the temperature of operation, the pre-treatment intensity, and the source of solids to expose to the pre-treatment (influent WAS or partially digested solids). For this project, samples will be obtained from all phases of operation to analyse the prevalence of antimicrobial genes. The analysis of antimicrobial resistance genes will be done by a suite of microbiology and molecular (DNA or RNA based techniques). Antimicrobial resistant bacterial strains will be isolated to determione their mechanisms of resistance. Also, DNA and RNA will be extracted directly from environmental or reactor samples to quantify the presence of antimicrobial resistance genes. This quatification will be done by quantitative polymerase reaction (qPCR) analysis, and high-throughput sequencing analysis (e.g., Illumina sequencing). The intern will be involved in performing these assays in the lab.
New anaerobic treatments to increase sustainable energy and carbon resource recovery and municipal infrastructuresLaboratory-scale reactors will be continuously operated for the 12 weeks. When the internship starts, the reactors will have been operated for some time and will be close to steady-state conditions.  During the internship time, several operation parameters will be tested including: the hydraulic and solids retention times, the temperature of operation, the dose of ozone, and the source of organic waste. The variations in operation will aim at optimizing the operation to provide the greatest energy or carbon yield from the reactor.In addition to reactor operation, the project will include a number of activity experiments to characterize the conversion kinetics. These experiments will consist in adding biomass and treated substrates into serum bottles and measuring the production of methane. These data will be used to develop and calibrate a mathematical models. The project may also include the use of molecular techniques (DNA- & RNA-based) to describe the microbial community composition and its activity.
Confounding effect of vasculature on magnetic resonance imaging (MRI)-based computational anatomy studiesIn studies of aging or disease, a decrease in grey matter volume or thickness estimated from a structural T1-weighted MRI is most often interpreted as a marker of neurodegeneration. In the context of learning or experience-induced plasticity, an increase in volume may be due to a combination of neurogenesis, synaotogenesis and glial proliferation. Rarely are vascular and metabolic contributions to the MR-based metrics discussed, and even less often quantified. We recently performed an imaging study during different breathing conditions (increased O2 and CO2) to quantify these effects. We demonstrated that increases in cerebral blood volume cause significant changes in cortical grey matter volume, and could potentially explain up to 30% of cortical thinning due to aging. This study was performed using advanced MR imaging and analysis techniques, including high-resolution T1 mapping at 7 Tesla, and thus is not directly translatable to most computational neuroanatomy studies performed using conventional MRI.The objective of this Mitacs Globalink internship project is to perform a similar computational anatomy study using T1-weighted imaging at 3 Tesla and publicly available image processing toolboxes to evaluate the confounding effects of vasculature on most imaging studies. Fifteen healthy participants will be recruited to participate in the imaging study. They will be scanned using a standard T1-weighted imaging protocol at rest (breathing ambiant air) and during a hyperoxic (high O2) and hypercapnic (high CO2) challenge. The results of this study will have an important impact on the interpretation of past and future computational anatomy studies, and will also impact future study design.
Testing of an omnidirectional treadmill for complex locomotor tasksIn the context of the proposed project, the student will be examining complex locomotor tasks such as avoiding pedestrians while walking in a virtual environment on an omnidirectional treadmill. The data collected on the omnidirectional treadmill, which was originally developed for video game users, will be compared to that obtained when the task is performed while walking overground.
Integration of hardware-software interface to monitor motor learning (1)The project aims at investigating the sensorimotor integration by means of sensory evoked potential (SEP) and motor evoked potentials (MEPs) measured when subjects undergo a motor learning task. This will allow the description of how motor learning takes place at the brain level. In this context, the current stream will utilize neurophysiological (transcranial magnetic stimulation (TMS) and neuroimaging techniques (electroencephalography) to assess each subject’s baseline motor function, as well as the effect of training on these functions. Both the changes in the amplitude of the MEPs recorded at the muscles following TMS stimulation of the primary motor cortex and brain SEP response using median nerve stimulation due to training will be quantified.
Mechanisms underlying sensorimotor integration during motor learning (1)The project aims at investigating the sensorimotor integration by means of sensory evoked potential (SEP) and motor evoked potentials (MEPs) measured when subjects undergo a motor learning task. This will allow the description of how motor learning takes place at the brain level. In this context, the current stream will utilize neurophysiological (transcranial magnetic stimulation (TMS) and neuroimaging techniques (electroencephalography) to assess each subject’s baseline motor function, as well as the effect of training on these functions. Both the changes in the amplitude of the MEPs recorded at the muscles following TMS stimulation of the primary motor cortex and brain SEP responses using median nerve stimulation due to training will be quantified.
Gaze behaviour during ambulation in an ecological environment The purpose of this project is to study the gaze and movement behaviour of healthy and stroke participants as they walk in the community. The environment that will be used is a well known shopping Mall in Montreal which is representative of a typical community environment. The coordination between gaze and body movements and strategies used to avoid other pedestrians will be analyzed with a portable eye tracker and motion sensors. Findings of this project will help explain why some individuals with stroke experience difficulties walking in crowded community environment. Findings will also help better inform patients and therapists on the defective walking strategies used by patients ambulating in the 'real world', so that these defective strategy can be better addressed during the course of rehabilitation. 
Enabling and empowering individuals living with chronic pain with e-health solutions Individuals with chronic pain require the skills and confidence to manage their health problems, including regular assessment of progress and problems, goal setting, and problem-solving support. Patient centered care is ‘health care that establishes a partnership among practitioners, patients, and their families (when appropriate) to ensure that decisions respect patients' wants, needs, and preferences and that patients have the education and support they need to make decisions and participate in their own care.’ E-health interventions are recognized to have a tremendous potential to promote patient engagement to foster the active role of patients in their healthcare. Because of limited healthcare resources and trained case managers who can deliver self management support, and restricted mechanisms for ongoing follow-up and communication with the care team, self management is rarely integrated into regular care team activities or the medical treatment patients receive. In this context, we propose an e-health application that will provide solutions for three areas needed for effective chronic pain management : 1)increasing patient knowledge outside of the clinical encounter, providing enhanced education; 2) ongoing monitoring of patient knowledge and symptoms, andautomated feedback, with support from a care team member when needed; and 3) development of an action plan to set goals and monitor behaviour change progress. We will work with our industry partners, and Collaborative Health Outcomes Information Registry (CHOIR) group to develop the app, and make linkages with the electronic health record. Objective: The objective of this study is to develop and co-construct an e-health app that is perceived as beneficial, easy to use, and aimed at improving individuals’ self-management skills and communication withtheir care providers. 
Deregulation of the anaphase promoting complex in human cancer (1)The anaphase promoting complex (APC) is an essential component of the cell that is required for cells to divide. Cancer cells in particular require activity of the APC since cells in tumors are in a constant state of cell division. Work from the lab of Dr. Teodoro has shown that some types of ovarian cancers are driven by mutations that inappropriately activate the APC. One of the goals of this research project is to understand how genetic mutations in the APC lead to cancers in humans. In order to adress this point we are generating cell lines with mutated APC subunits using CRISPR/Cas9 genome editing and then studying the cell cycle progression of these cells in culture. We are also making similar mutations in mice to assess the function of these mutations in vivo. Since cancerous cells constantly require activity of the APC, targeting this complex using drugs may be an effective new manner of treating cancer. Inhibition of the APC has been shown by the Teodoro lab to selectively induce death in cancer cells while leaving normal cells unaffected. Another goal of the research program is to test new drugs that inhibit the APC as cancer therapeutics. The lab is using the NIC60 panel of tumor cells to assess the effectiveness of APC inhibtion on the growth of a wide range of cancer types. It is hoped that inhibition of the APC will be an effective mechanism to arrest the growth of cancer cells that can be translated into chemotherapies. 
Turbulent mixing at shallow flow confluences Downstream of the confluence of two shallow rivers, the merged streams can flow side by side for hundreds of kilometers without significantly mixing. North-American governmental agencies do not incorporate this suppressed mixing into their environmental pollution models.  As a results, they risk significantly underestimating pollutant concentrations by assuming “normal” levels of mixing between merged streams.  Although turbulent mixing layers have been much studies, less attention has been paid to mixing layers in shallow flows, which have significantly different dynamics.  The main mixing mechanism in parallel shear flow is mixing by large coherent structures generated at the boundary between the two flows due to the Kelvin-Helmholtz instability, in which small instabilities lead to the generation of rotational motion in the shear layer.  In deep flows, this process leads to relatively fast lateral mixing downstream of a confluence. In shallow flows, the Tollmien-Schlichting instability results in waves formed at the bed due to bottom friction.  For the case of mixing at a shear layer in a shallow flow, there is interaction of the two flow instabilities, the Kelvin-Helmholtz instability and the Tollmien-Schlichting instability. The result of this interaction is a suppression of the two-dimensional coherent structures of the shear layer by the three dimensional turbulent structures resulting from the bottom friction and hence reduced lateral mixing.  A number of simplified theories developed from laboratory studies have been proposed, in which the mixing mechanism is described as dependent, to differing degrees, on two turbulence length scales, one describing bottom friction generated turbulence and the other scaling with the width of the shear layer.  The larger project aims to elucidate the mechanism of suppressed lateral mixing in shallow flows and to determine the importance of the relevant parameters in the suppression though a laboratory study of the mixing layer between two parallel shallow flows.  



Proteomic analysis of cellular signalling networks Intercellular communication is a critical feature of multicellular organisms. In that respect, cellular response to extracellular stimuli is mediated by signalling pathways that act downstream of transmembrane receptors, such as the receptor tyrosine kinases (RTKs). With 14 members, the Eph family of RTKs (EphR) is the largest in vertebrates. They are divided in two groups, EphA (ten members) and EphB (six members), based on similarity of their extracellular domains that also correspond to their preference for binding the membrane-anchored ligands, the ephrins. EphR-ephrin signalling is important for a variety of biological functions, such as cell adhesion, shape and motility. Most of Eph family receptors are found to be overexpressed or deregulated in a variety of human tumors, especially in the more aggressive and lethal ones. Unfortunately, the complexity of EphR-ephrin signal transduction in normal and cancer cells is far from being understood. The overall goal of the project is to identify new downstream effectors of Eph signalling using proteomics and to determine their roles in the regulation of cell adhesion, migration and invasion. This approach will lead to the identification of new key players in Eph-ephrin signalling. This will further provide invaluable insight on the mechanisms by which Eph receptors regulate cancer cell adhesion and migration. In the long-term, this work may also lead to the identification of novel therapeutic targets.
Redefining the Role of the Lawyer as Problem-Solver (Research assistance) (1)This research focuses on rethinking the practice of law and the role of lawyers. In the Canadian context, recent reports concluded that people needs and expectations towards legal services are evolving. Citizens are reluctant to use courts to solve their problems: they want solutions that are rapid, low in cost and tailor-made to their specific needs. They expect lawyers to be experts in problem-solving and offer solutions that are flexible and that respond to their needs, values and interests. Design thinking is a thought methodology borrowed from designers to generate breathrough innovation. It has proven value for adaptability in different contexts. In business, it has been successful at driving changes that benefit end-users and allowing companies to thrive by obtaining a competitive advantage. Application to law has been recently developed in technological legal design at Standford University. Tech legal design aims at building a new generation of legal products and services at the intersection of human-centered design, technology and law. Applied to legal counseling, design thinking could create added-value services for clients.This research will explore the interaction of law and psychology, law and value creation and law and business strategies. It will aim to redefine winning by a re-evaluation of value for the client and predictability of obtaining this value. Legal counseling needs to be client-centered in the 21st century.
Resolving Cross-cultural Conflicts This research focuses on exploring the best methods for resolving cross-cultural conflicts, with a focus on mediation as a dispute resolution process. Cross-cultural conflicts are very complexed because they involved differences in languages, in values, in the way people think, in their relation towards hierarchy, etc. Cross-cultural barriers are often at the origin of conflict. The mediator acts as a cultural interpreter to help the parties decipher the meaning of what they say through various, sometimes diametrically opposed, styles of communication. A variety of elements need to be decrypted, including the role of arguing in conflict, the role of emotions, the place of silence, the impact of non-verbal communications and visual contact, the importance of relationship for the parties, the preservation of the face, honour and dignitiy. This research project will focus on the role of the mediator in cross-cultural conflict. It will aim at finding answers to the following questions: Should the mediator adapt himself to the cultural preferences of the parties? What are the parties' cultural expectations regarding the role of the mediator? Where should the mediation process take place? What intervention style should be favoured? What should be the roles of the parties in mediation? What are the parties' expectations regarding the result? How can the mediator reconciliate the parties, different expectations? How are conflicts resolved in different parts of the world? What can we learn from foreign dispute resolution practices?
Organocatalysed pericyclic reactions: Combining old and new chemistry producing a powerful tool (New)_Clone (1)Réactions péricycliques organocatalysées: La combinaison de deux méthodologies de synthèse pour générer un nouvel outil synthétique puissantThe goal of this research project is to develop new methodologies that will enable the synthesis of functionalised and optically active building-blocks through unprecedented organocatalysed pericyclic processes. The main transformations to be studied are: sigmatropic rearrangements and electrocyclic rearrangements. In all cases, the proposed methodology will enable the formation of multiple controlled stereocenters from simple and easily accessible starting materials. The first example of this methodology will be performed using [3,3]-sigmatropic rearrangements. Starting with a substituted enone, a [3,3]-sigmatropic rearrangement initiated by a chiral amine catalyst (such as a proline type catalyst) would generate a new ketone, possessing two new chiral centers, through an enamine intermediate. With an oxygen atom correctly positioned, a new carbonyl could be formed. An intramolecular addition of a chiral enamine onto this newly formed carbonyl would generate a cyclised a,ß-unsaturated ketone through an intramolecular aldol condensation. In the latter case, the cyclic, substituted and optically active enone would be formed from an acyclic precursor generating up to three new stereocenters.Extending this idea further would enable the formation of substituted and optically active cyclopentenones. To do so, the use of a keto-ether is envisioned. Chiral amine could catalyse a [3,3]-sigmatropic rearrangement of the keto-ether. This would generate the carbonyl intermediate. Condensation of the chiral enamine on the newly formed carbonyl, followed by loss of a water molecule, would then generate the desired 5-membered ring.I also would like to investigate the organocatalysed electrocyclisation of substituted dienones. An enamine generated from a chiral amine catalyst and a dienone could rearrange to a 6-membered ring from which a ketone could be formed by a-alkylation of the intermediate enamine. This methodology would enable the formation of optically active 6-membered rings, with up to three new stereocenters, from acyclic and achiral precursors in a single step.
Enantioselective alkylation of hydroxamic acids: Development of a new catalytic methodology for enantioselective enolate alkylation_Clone (1)Alkylation énantiosélective d'acides hydroxamiques: Dévelopement d'une nouvelle méthodologie pour l'akylation énantiosélective d'énolatesMy research program deals with the development of new methodologies for the stereoselective synthesis of highly functionalised building blocks that are hardly accessible or not accessible at all through known methodologies. We will then use these building blocks in the synthesis of bioactive compounds. We want to develop an efficient and general catalytic method for the enantioselective enolate alkylation. The goal is to enable the formation of tertiary and quaternary stereocenters from simple hydroxamic acid derivatives.To do so, we want to use the chelating properties of hydroxamic acids in order to perform enantioselective alkylation of their enolate with the help of a metal and chiral ligands (BOX ligands for example).  The preliminary results are showing that zinc is a suitable metal for this alkylation. The next step will be to design C2-symmetric ligands and use them to produce an enantioselective reaction. Once the appropriate reaction conditions for this alkylation are found, other electrophiles, such as halides, oxygenated leaving groups, Michael acceptors, epoxides, etc., will be investigated.We would also like to study the formation of optically active quaternary carbon centers The stereocontrolled synthesis of quaternary centers has been a major research objective for the last few decades and is still of considerable importance.We will also look at the possibility of using heteroatoms as electrophiles. This procedure could allow for the synthesis of α-oxo or amino carbonyl compounds. This would constitute an entry to the synthesis of unnatural amino acids and thus peptidomimetics. We will look at the possibility of performing enantioselective aldol reactions using this methodology. Indeed, this approach will give access to β-hydroxy carbonyl compounds or β-hydroxyamines which are important substructures found in numerous products of pharmaceutical importance.
Multi-archival perspectives on the global East Timor independence movementThe project aims to compile, analyze, and disseminate key documents from the global movement in support of the independence of East Timor (now Timor-Leste). The movement operated from 1975 to 1999 in diverse countries, including Australia, Brazil, Canada, France, Germany, and Timor-Leste itself. 
Pollen analyis of peatland sediments from northeastern China (1)The research project involves analyzing cores collected from peat bogs in northeastern China to infer patterns of long-term environmental changes at these sites. Peat bogs are excellent locations for this research, as they accumulate peat over many thousands of years, and they preserve organic remains very well. The cores will be dated with radiocarbon methods and will be analyzed using pollen analysis, as well as other proxies, which will provide clues about past vegetation and water table depth variability. The data generated will help us improve our understanding of how wetlands will respond to rapid climate changes in the future. In addition, the results of this work will enable us to put the scale of recent (20th century) environmental changes in wetlands into a long term context. This research will form part of ongoing collaborative research effort being undertaken by scientists in northeastern China and southern Quebec, Canada, focused on peatlands and climate change. 
Prehistoric extinct mammal and human remains from a subaquatic cave in Cuba (1)Submerged caves, cenotes, and other subterranean systems are potentially rich sources of paleontological and archaeological information. In addition, a number of recent studies have highlighted how these features can yield important information about ancient environments, climates, and past sea level positions. Recent investigations by a Cuban cave-diving team have revealed the presence of the remains of at least two extinct sloths and a human skull in an underwater cave near Varadero, Cuba. This project seeks to undertake a preliminary scientific investigation of this newly discovered site. Fieldwork will be undertaken in Cuba to recover small samples of bones and teeth for radiocarbon and isotopic analysis, and the collection of sediment samples from the cave will be done to study how the cave environment evolved since the end of the last ice age. The fossil and sediment samples will be analyzed at Bishop’s University to determine their age, geologic context, and the conditions that led to their preservation. With this in mind, the specific objectives of this project are to:1) Study the cave environment by collecting a network of sediment samples to document how the cave environment has changed with time, including when it was flooded;2) Photograph the paleontological remains to document their physical arrangement and condition; 3) Recover small samples of bones and teeth to provide material for laboratory analysis, which will involve determining the age of the bones, the species present, and the processes that have influenced their preservation; and, 4) Determine the potential for isotopic and molecular analysis of the bones and teeth to reconstruct diet and environment.
Holocene hydroclimatic change in southern Quebec inferred from microfossil data (1)The research project involves analyzing sediment cores collected from peat bogs in southern Quebec to infer patterns of long-term environmental changes at these sites. Peat bogs are excellent locations for this research, as they accumulate peat over many thousands of years, and they preserve organic remains very well. The cores will be dated with radiocarbon methods and will be analyzed using micropaleontological and geochemical techniques. The micropaleontological techniques will include pollen and testate amoeba analysis, which will provide clues about past vegetation and water table depth variability. The results of this work will enable us to put the scale of recent (20th century) human impacts in wetlands (such as water drainage and deforestation) into a long term context, and will help guide ongoing restoration efforts. In addition, the data generated will help us improve our understanding of how wetlands will respond to rapid climate changes in the future.  
Polymetallic dendrimers for solar energy conversion The objective of this particular project is the synthesis and characterisation of novel hetero-poly-metallic dendrimers. The chemistry of dendrimers brings architectural and topological control, resulting in an elegant strategy for the synthesis of functional molecular structures. Inspired by our past experience and recent results, it seemed interesting to use the principles of this chemistry to synthesize polymetallic macromolecules with unique optical or magnetic properties. Hetero-polymetallic dendrimers are investigated here for the purpose of artificial photosynthesis or storage of information. The organic synthesis of novel heterocyclic ligands will allow us to bind them to various transition metals that introduce photochemical and photo-magnetic properties into the final complexes. The organic ligand will be synthesized using coupling reactions to form carbon-carbon bonds. Reactions derived from Hantzsch condensation for the synthesis of various terpyridyl ligands will also be realized. The choice of metal ion will be dictated by the energy of light that we wish the complex to absorb or the intrinsic magnetic properties of the metal itself. The use of Fe(II), Ru(II) or Os(II) will lead to light absorbers in the core whereas Ru(II) may be combined through cyanide bridges with cobalt or copper to obtain some photo-switchable peripheral building blocks. The ligands and their metal complexes will be studied using a wide variety of techniques available in our laboratory and the chemistry department, including 1H and 13C NMR, infra-red spectroscopy, electrochemistry, UV-visible and emission spectroscopies, X-ray crystallography and SQUID (Super Quantum Interference Device) measurements for the magnetic properties.  The building blocks will then be assembled to form dendrimers which will be studied. The ultimate aim is to verify if the properties of the building blocks are maintained in the assemblies with the techniques mentioned above. 
Conversion of solar energy into chemical energy The objective of this particular project is the synthesis and characterisation of novel bimetallic photocatalysts which are able to produce hydrogen gas from water using sunlight. Currently, hydrogen is made through steam reforming, which produces carbon dioxide as a side-product, or by electrolysis, which uses more energy to produce hydrogen than you get from its use in fuel cells. Our goal is to use sunlight as the main energy source for the production of hydrogen for use in fuel cells.  The organic synthesis of novel heterocyclic ligands will allow us to bind them to various transition metals that introduce photochemical properties into the final complexes. The organic ligand will be synthesized using carbon-carbon and carbon-nitrogen bond forming reactions such as the Suzuki, Stille and Buchwald coupling reactions. The choice of metal ion will be dictated by the energy of light that we wish the complex to absorb. The use of Re(I) will lead to high energy light absorbers, whereas Ru(II) will lead to lower energy light absorbers. The ligands and their metal complexes will be studied using a wide variety of techniques available in our laboratory and the chemistry department, including 1H and 13C NMR, electrochemistry, UV-visible and emission spectroscopies, and X-ray crystallography.The Re and Ru complexes will then be used as photosensitizers for the catalytic reduction of water to hydrogen gas in conjunction with Co and Pt-based catalysts. By varying the type of photosensitizer and catalyst, we will be able to optimize the photochemical reaction.  This part of the project will entail careful analysis of H2 production using gas chromatography.
Evaluating the functional value of aging and cell senescence biomarkers in cancer biologyEvaluating the functional value of cell senescence-associated cancer biomarkersBien que nous sachions que la sénescence induite par la thérapie (SIT) ainsi que d'autres destins cellulaires tel que l'apoptose (mort cellulaire) sont induits durant les traitements anticancer, nous ignorons toujours si ces réponses peuvent influencer de façon différentielle la biologie des tissus affectés (incluant les tumeurs), ou modifier l'issue du traitement pour un patient donné. Pour explorer cette question, nous utilisons des biobanques de tissus cancéreux ovarien et prostatique pour tester la valeur fonctionnelle et prédictive de biomarqueurs associés à la sénescence cellulaire. Des cultures de cellules primaires directement dérivées des tissus cancéreux sont exposées à des traitements anticancéreux ex vivo et évaluées pour leur réponses associées à la sénescence. Similairement, des biopsies de patients collectées à des moments critique durant le traitement sont organisées en micro-matrice tissulaires et analysées de façon quantitative pour les biomarqueurs de la sénescence, qui sont ensuite corrélés avec les réponses cliniques de ces patients. Nos résultats préléminaires suggérent qu'un état de "compétence à la sénescence" est présent dans un sous groupe des tumeurs humaines, ce qui indique que ces tumeurs retiennent la capacité d'activer la SIT.  Le projet proposé va continuer de tester les sentiers de signalisation moléculaire qui sont responsable de contrôler la sénescence chez ces cellules cancéreuses et va tester notre capacité de manipuler ces sentiers pour favoriser des réponses de sénescence qui seront favorables au devenir clinique des patients (optimisation des thérapies actuelles).
GPI-anchored protein identification Identification des protéines ayant des ancres GPIThe project will consist of isolating GPI (glycosylphosphatidylinositol) anchored proteins by basic biochemistry techniques. Then, these proteins will be identified by mass spectrometry. BIoinformatically, the results will be analyzed to ensure the proteins can indeed be anchored by GPI, and the results will finally be validated by Western blotting. The cells and tissues analyzed will be neurons and nervous system tissues from mammals (mice).
Identification of genes important for GPI-anchored protein transport using a CRISPR screenIdentification des gènes important pour le transport des protéines ayant des ancres GPI en utilisant un criblage CRISPRThe transport of proteins anchored to the cell membrane with a GPI-anchor (glycosylphosphatidylinositol), from the ER to the cell surface, is still incompletely understood. To identify key players in this process, which might be involved in neuological disease, we plan to screen for genes whose disruption affects the surface expression of GPI-anchored proteins. This will be done using the novel CRISPR genome engineering technology, to disrupt thousand of genes in different cells, and determine which ones affect surface expression by flow cytometry. The identity of the disrupted genes will be determined by next-generation sequencing technology.
Dynamic SERS opto-physiologie (1) Dynamic SERS opto-physiologyLa mesure de molécules impliquées dans les processus biologiques est importante pour bien comprendre le fonctionnement des cellules et la communication cellulaire. Certains évènements biologiques ayant des implications majeures pour la santé des patients sont initiés par la sécrétion de biomolécules. Les outils analytiques modernes sont dans l'impossibilité de mesurer cette sécrétion de molécules avec une résolution spatiale et temporelle suffisante pour intercepter ces signaux biologiques. Nous proposons une nouvelle technique d'imagerie moléculaire basée sur les plasmons de surface pour permettre la mesure de biomolécules sécrétées par une cellule unique ou par un petit groupe de cellules. Ce projet permettra la mise au point d'une nanosonde sur la pointe de capillaires étirés (patch clamps), permettant d'exploiter la puissance de la technique patch clamp en médecine (Prix Nobel de 1991), en implémentant la capacité d'effectuer des analyses moléculaires (protéines et ATP seront ciblées) orthogonalement aux mesures traditionnelles en biologie moléculaire. Nous étudierons et caractériserons ces nouvelles nanosondes basées sur les capillaires étirés avec une panoplie de techniques analytiques pour déterminer les conditions optimales de fabrication et de performance analytique. Pour faciliter ces mesures, nous développerons un nouvel instrument permettant la mesure simultanée d'images en fluorescence dans un premier canal d'un microscope et la mesure de liaisons de biomolécules avec un deuxième canal en fluorescence/spectroscopie Raman.
Research ethics in mental health research Ideally, ethics regulations imposed on research protect research subjects participating in research from abuses, such as those that have taken place in the past often at the cost of institutionalized or vulnerable patients. Although a widely used term, vulnerability means different things to different people, and has no clear and consistent meaning in research ethics. Vulnerable persons are sometimes described by their lack of fair and equitable access to research, at other times by their inability to give informed consent to participate to a research trial. Psychiatric patients, like children, have often been suggested to lack the capacity to consent to participate to research trials, but this ignores the fact that unlike in children, it should be shown rather than assumed that this is the case for each individual participating in research. Specific research protections, for instance limiting the risk that vulnerable subjects are exposed, to have been proposed to ensure wellbeing and prevent undue harm to research participants who may be vulnerable - such as psychiatric or other patient groups. The aim of this project is to critically investigate the theoretical assumptions and practical implications of the concept of “vulnerability” in research with psychiatric patients. Methods will include conceptual analysis, literature reviews, and policy reviews (both national and international) and an empirical survey and qualitative interview to be completed with patients and researchers in mental health. Outcomes of this project include novel and original work examining how the concept of vulnerability affects research ethics policies and practices.Keywords: Bioethics, Neuroethics, Neuroscience, Psychiatric Disorders, Research Participation, Stigma, Qualitative research
The ethics of neuroscience research: investigating how neuroscience evidence is changing understanding of our own free will In different social and academic discourses, there are mounting claims and expectations that neuroscience will not only inform but more substantially transform some of the key concepts underlying fields such as ethics and social science. One of the clearest and compelling cases concerns voluntary and conscious action, often traditionally captured under the umbrella term of “free will”. Some have argued that modern neuroscience challenges the existence of voluntary action and self-control by showing that human decisions are the results of implicit, non-conscious, neurobiological mechanisms. This means that neuroscience could jeopardize our basic understanding of concepts such as autonomy and responsibility. In addition to their academic interest, such expectations and claims bring forth a wide range of concerns in the public and in different social contexts (e.g., ethics, law).  The general objective of this project is to investigate the conceptual and practical implications of neuroscience research on representations of voluntary action (free will). This research will involve both empirical research (e.g., content analysis of neuroscientific and public discourse; interview-based stakeholder research) as well as theoretical research (e.g., scoping reviews and conceptual analysis).Keywords: Bioethics, Neuroethics, Neuroscience, Free Will, Ethics, Law, Voluntary Action 
Post sexual assault gender sensitive care for increased quality of response of the health system and medico-legal services in CanadaThe first week of the 58th Commission on the Status of Women ended in March 2014 and information ranging from the most effective strategies to economically empower women to learning more about the initiative, which focuses on the voices of men by encouraging them to speak out against the discrimination and inequalities experienced by women and girls globally.Empowerment beyond numbers: this is one of the messages that we need to continue and work on as we think of the challenges that women are still facing beyond geographical frontiers.  Significant work has been accomplished and provided a substantive conceptualization of female-male relations, both inside and outside of the public domain, challenging the social determinants and risks contributing to poverty, and designing routes of women’s empowerment with concrete health achievements.  By applying a gender lens with sensitivity to the socio-political context of poverty alleviation strategies, research and interventions in public health increasingly provide a positive outlook characterized by an empowerment approach.  Recognizing the intricate and complex nature of development processes which lead to the undeniable conclusion that women must become actively engaged as socio-political actors in the fight against poverty, one of the objectives of this internship is to contribute to discussions on the knowledge base which requires an accounting of the conditions and circumstances of women’s lives, both at home and in their communities.The activities will draw upon the fact that social determinants are central to programs and policies regarding prevention and control of diseases such as HIV/AIDS, malaria and tuberculosis. While there is ample literature demonstrating that social factors promote and/or undermine the health of women, men, families and populations, there is limited knowledge about the social processes underlying the unequal distribution of health among specific populations which in turn, is at the root of persistent social disparities. 
Improving Health Equity: The Promising Role of Community Health Workers in Canada: Unravelling Gender based Challenges (1)While there is ample literature demonstrating that social factors promote and/or undermine the health of women, men, families and populations, there is limited knowledge about the social processes underlying the unequal distribution of health among specific populations which in turn, is at the root of persistent social disparities. Social determinants draw attention to a number of social factors such as women and men’s social and economic circumstances, which contribute directly to their healthThe objectives of this internship are anchored in the knowledge that one of the most powerful ways to advance development and health is to increase the most vulnerable section of the population, largely women, to adequate health care services, which in turn allows for improvement of quality of their life and that of their families. While epidemiological evidence indicates that in low or middle-income countries, selected infectious diseases such as Hepatitis A and E are more prevalent among men than women, this may be explained by gender differences in the social pattern of interactions. In addition to differences in exposure and risk of infection, there is a difference between men and women in the progression from infection to disease, in turn leading to a differential in the notification rates and treatment among women and men. Such results support the importance to derive and implement initiatives in collaboration with community members, health care providers, designers and decision-makers aimed at redressing persistent inequities. In an effort to increase our understanding of challenges and opportunities experienced by various stakeholders involved with access and use of safe water in communities, the proposed work will attempt to address both the lack of resources and barriers (basic needs approach) as well as the opportunity to attain some level of personal outcomes (including health) known as capabilities approach with a gender sensitive approach.
Managing Diabetes Type 2: Addressing Sex, Gender, Ethnicity and MigrationSexual violence is rampant worldwide and particularly pervasive in India, where it has reached and all time high rate during the last decade. The social construction of gender in India remains associated with sustained systematic discrimination against women. Present in spheres of everyday life, it is an issue when seeking health care and justice.  One of the consequences is that victims of sexual violence are confronted to inadequate response from health care services and medico-legal systems in regards to quality of response. Quality of health care response creates a safe environment and allows gathering of medical and legal evidence needed for a valid case for medico-legal response and justice. A closer and systematic look at a series of crucial points is needed: 1. the psychosocial support provided to victims, the practices and services surrounding healthcare provision in the context of rape and sexual violence; 2. the process of collection of forensic evidence and practice associated with the clinical exam post event; the reliability of applying protocols and guidelines when and if available; 3. the sensitivity by health care providers to social determinants of health and contextual experiences affecting the ‘victims’. These factors highlight the current situation in India where forensic evidence collection is the main focus to the detriment of care and psychosocial support of victims of sexual violence.Actions are required to take into consideration the victims’ voices in the forensic evidence collection process and establish empathetic medical and legal services for better provision of care and justice. While guidelines and standard protocols for interventions post rape do exist, and standard protocols for the collection of forensic evidence are being improved, what is needed is a better understanding of the premises for an increased quality response within an integrated health system and medico-legal practices sensitive to gender and social 
Legal and Social Justice : Unravelling Gender based Challenges among Migrant Populations in CanadaWhile there is ample literature demonstrating that social factors promote and/or undermine the health of women, men, families and populations, there is limited knowledge about the social processes underlying the unequal distribution of health among specific populations which in turn, is at the root of persistent social disparities. Social determinants draw attention to a number of social factors such as women and men’s social and economic circumstances, which contribute directly to their healthThe objectives of this internship are anchored in the knowledge that one of the most powerful ways to advance development and health is to increase the most vulnerable section of the population, largely women, to adequate health care services, which in turn allows for improvement of quality of their life and that of their families. While epidemiological evidence indicates that in low or middle-income countries, selected infectious diseases such as Hepatitis A and E are more prevalent among men than women, this may be explained by gender differences in the social pattern of interactions. In addition to differences in exposure and risk of infection, there is a difference between men and women in the progression from infection to disease, in turn leading to a differential in the notification rates and treatment among women and men. Such results support the importance to derive and implement initiatives in collaboration with community members, health care providers, designers and decision-makers aimed at redressing persistent inequities. In an effort to increase our understanding of challenges and opportunities experienced by various stakeholders involved with access and use of safe water in communities, the proposed work will attempt to address both the lack of resources and barriers (basic needs approach) as well as the opportunity to attain some level of personal outcomes (including health) known as capabilities approach with a gender sensitive approach.
Supporting the Health of Victims of Gender-based Violence through Community Programs: Applying an Ethical LensSexual violence is rampant worldwide and particularly pervasive in India, where it has reached and all time high rate during the last decade. The social construction of gender in India remains associated with sustained systematic discrimination against women. Present in spheres of everyday life, it is an issue when seeking health care and justice.  One of the consequences is that victims of sexual violence are confronted to inadequate response from health care services and medico-legal systems in regards to quality of response. Quality of health care response creates a safe environment and allows gathering of medical and legal evidence needed for a valid case for medico-legal response and justice. A closer and systematic look at a series of crucial points is needed: 1. the psychosocial support provided to victims, the practices and services surrounding healthcare provision in the context of rape and sexual violence; 2. the process of collection of forensic evidence and practice associated with the clinical exam post event; the reliability of applying protocols and guidelines when and if available; 3. the sensitivity by health care providers to social determinants of health and contextual experiences affecting the ‘victims’. These factors highlight the current situation in India where forensic evidence collection is the main focus to the detriment of care and psychosocial support of victims of sexual violence.Actions are required to take into consideration the victims’ voices in the forensic evidence collection process and establish empathetic medical and legal services for better provision of care and justice. While guidelines and standard protocols for interventions post rape do exist, and standard protocols for the collection of forensic evidence are being improved, what is needed is a better understanding of the premises for an increased quality response within an integrated health system and medico-legal practices sensitive to gender and social 
The Changing Landscape of Women’s Health: Challenges and Opportunities of Global Health: At the Intersections of Gender and MigrationThe first week of the 58th Commission on the Status of Women ended in March 2014. Information ranging from the most effective strategies to economically empower women to learning more about the initiative, which focuses on the voices of men by encouraging them to speak out against the discrimination and inequalities experienced by women and girls globally.Empowerment beyond numbers: this is one of the messages that we need to continue and work on as we think of the challenges that women are still facing beyond geographical frontiers.  Significant work has been accomplished and provided a substantive conceptualization of female-male relations, both inside and outside of the public domain, challenging the social determinants and risks contributing to poverty, and designing routes of women’s empowerment with concrete health achievements.  By applying a gender lens with sensitivity to the socio-political context of poverty alleviation strategies, research and interventions in public health increasingly provide a positive outlook characterized by an empowerment approach.  Recognizing the intricate and complex nature of development processes which lead to the undeniable conclusion that women must become actively engaged as socio-political actors in the fight against poverty, one of the objectives of this internship is to contribute to discussions on the knowledge base which requires an accounting of the conditions and circumstances of women’s lives, both at home and in their communities.The activities will draw upon the fact that social determinants are central to programs and policies regarding prevention and control of diseases such as HIV/AIDS, malaria and tuberculosis. While there is ample literature demonstrating that social factors promote and/or undermine the health of women, men, families and populations, there is limited knowledge about the social processes underlying the unequal distribution of health among specific populations which in turn, is at the root of persistent social disparities. 
High throughput screening of nanomaterials penetration capacity in biological tissuesCriblage a haut debit de la capacite de penetration tissulaire de nanomateriaux particulairesThe journey of a nanomaterial particle in the human body can be very complex and often unpredictable. With the increasing number of potential applications of nanomaterials in the biomedical world (in sensing, imaging, drug delivery) it has become clear that more knowledge about their interactions with biological fluids is necessary in order to predict their fate after administration.In this project, we propose to use Differential Dynamic Microscopy to characterize nanomaterials mobility in biological fluids and to use this information to predict their fate in living organism. The technique allows to obtain the diffusion coefficient of colloidal particles in motion in a medium without the need of any artificial tagging. The student will be trained on this novel technique and will characterize a series of nanomaterials currently used in the biomedical field. The analysis of the results will be performed under the supervision of a PhD student currently developing the technique.
Microfluidic assay for the evaluation of nanoparticle transfection capacityCriblage a haut debit de la capacite de penetration tissulaire de nanomateriaux particulairesThe journey of a nanomaterial particle in the human body can be very complex and often unpredictable. With the increasing number of potential applications of nanoformulations in the biomedical world (in sensing, imaging, drug delivery) it has become clear that more knowledge about their interactions with living cells is necessary in order to predict their fate after administration.In this project, we propose to design a micro-assay to screen the transfection capacity of novel nanoformulations. Using standard microfabrication techniques, the student will design, fabricate and characerize a microship capable of screening dozens of nanoformulations.  The student will be trained on microfab techniques and will characterize a series of nanomaterials currently used in the lab and iin the biomedical field. The analysis of the results will be performed under the supervision of a PhD student currently developing the technique.
Development of a foot orthotics for 3D printing Développement d'une orthèse de pied par l'ajout de treillis optimaux (1)Almost a quarter of adults develop foot pain that can be relieved by orthopedic footwear or foot orthotics. Additive manufacture (e.g. 3D printing) of orthotics is in exploratory phase. The first 3D foot orthotics emphasize aesthetics and comfort but not the complex functions of the moving foot. Also, these ortheses utilize only partially the 3D printing potential namely the micrometric geometric complexity internal to the object. These structures are called lattices.The main objective of this project is to develop a foot orthosis featuring adaptive optimized lattices, in collaboration with two commercial partners : Medicus (orthotics fabrication) and Caboma (modelling and optimization). Two sections of the orthosis are currently under study. The first one is the heel, for which the objective will be to reduce impact forces and increase control during heel strike (initial contact) within walking and running stance phases. This is in accordance with stability and damping concepts supported by Medicus. The second part is the central and forward part of the orthosis. This part should allow for better adaptation to environmental changes (such as walking on stone) and increase propulsion during walking, running and jumping push off phases. This is in accordance with stability and propulsion concepts developed by Medicus. 
Jump higher: use of computer simulation to enhance sports performanceDéveloppement d’un modèle musculo-squelettique pour la synthèse optimale du saut (1)CONTEXT: The optimal synthesis of human movements focuses on how to generate optimal and realistic functional movements. A movement is optimal when it maximizes a specific criterion or performance. Presently we study how to jump as high as possible. While such an everyday life gesture seems trivial, it is relatively complex to generate with the optimal synthesis. In fact, multiple constraints, management of joints control, and the assembly of the numerous phases (push-off, aerial phase and landing) of this movement complicate the problem further.  without using powerful algorithms, such a problem becomes impossible to solve in a reasonable timeframe.Nonetheless, the optimal synthesis of jumping has already been analyzed using joints torque to control the movement. In other words, the joints are related to small rotatory engines where forces would be the joint torques as a resultant of the muscle forces. This is sufficient for movements kinematics but not to compare muscle activation patterns with real data. OBJECTIVE: Therefore, the goal of this project is to implement and integrate muscles to the jumper's model using muscle activations to control the movement during the optimal synthesis.  METHODS: This muscles implementation will be performed through existing muscular models, especially based on the Hill-type model. According to such models, calculations of geometrical parameters and the resolution of differential equations will be necessary and should be encoded in C/C++. Then, the implementation of muscles in the model will be done through scaling geometrical muscular models from the literature (attachments of muscles, width of muscles, etc.).
Optimizing the bow arm gesture of violinists for reducing the muscle fatigue of the shoulderDéveloppement d'un modèle musculo-squelettique estimant la force musculaire humaine : stratégies d'optimisation en C++ pour analyses en temps réelCONTEXT: Estimation of human muscular forces while performing dynamic movements is more and more feasible. One of the the main remaining challenge  is to find a realistic way to dispatch these muscular forces in the virtual models. Indeed, human body can produce the same movement from diverse muscles, or diverse group of muscles. Optimal control is an technique effectively used to solve the dispatching problem while performing gait task. It is possible to use the same technique for violin movement, with a different objective. Indeed, mastering the violin requires numerous hours of daily practice. Consequently, musicians are subject to chronic muscle fatigue, particularly if they don’t vary much their posture.  OBJECTIVE: Instead of searching for one single optimal posture that minimize muscle fatigue of the upper limb, our objective is to search for a set of positions, where each position minimizes a particular muscle group. This will allow to propose a sequence of postures that the violinist can adopt in order to relax his shoulder muscles. Insofar as this gives a better rest for each muscles, this set of postures can actually be better than a single optimal position in preventing muscle injuries. Still, music is above all an artistic domain, this set should not influence negatively the produced sound. METHOD: In this project, the student will focus on the bow arm. The project is to apply optimal control techniques to violin in order to determine, for the same stroke of the bow, at least three shoulder positions that reduce the muscle activity while keeping the bow perpendicular to the violin. 
Video game development for rehabilitation Développement de logiciels pour la réadaptation avec des accessoires  de jeux vidéos (1)In rehabilitation, patients cite lack of motivation as a common obstacle to them performing exercises regularly. Video games enhance motivation and participation in a often demanding and redundant rehabilitation process. The technologies associated with video games also have an interesting potential for quantitative measurement of the progress. Indeed, Nintendo's Wii Balance Board and Microsoft's Kinect sensor, for example, are similar to laboratory measuring instruments such as force plates and motion capture systems. Compared to laboratory tools, these technologies are low-cost and require less space, time and specialized training. Since off-the-shelf games are not directly developed for rehabilitation, they have several limitations as to the level of difficulty, progression and execution of movements. The S2M Laboratory develops software to provide clinicians and kinesiologists with customizable tools that attach importance to motion execution and enable the recording of relevant data. The aim of the internship is to use the Kinect v2 sensor and the Wii Balance Board platforms to help patients adhere to rehabilitation or training. The game will allow patients to perform functional movements such as squats or lunges in a gaming context and receive quantitative feedback about the quality of technical performance. The Kinect sensor will track body movements to quantify the alignment of body segments. The Wii balance boards will measure the change in weight-bearing during the exercises.
Innovative Kalman Filter for tracking sport movementsEstimation de la cinématiques pour des mouvements sportifs complexesFinding the optimal gestures to achieve the desired task is the goal of all elite athletes to improve their performance. Scientific tools are often useful to detect factors underlying performance and provide guidelines directed at improving performance. Amongst these tools, joint kinematics are commonly assessed by recording the trajectories of reflective markers positioned on the skin with a system of cameras. While simple marker sets exist for gait analysis, sports movements are more complicated to capture, especially acrobatic movements like Olympic diving. Indeed, the movements performed by the arms and legs to start and stop twists and somersaults hide some markers from the cameras leading to occlusions in the raw trajectories of markers. The computing of realistic joint kinematics can become challenging. Different mathematical algorithms exist to obtain the angle-time histories of each joint of the body. The Extended Kalman Filter (EKF) relies on a prediction-correction principle. In the first step, the algorithm predicts the state of the system (angle, velocity and acceleration) based on the previous joint state. In the second step, the algorithm corrects its prediction based on measurements (skin markers, accelerometers, etc.) within the addition of a noise factor. Even when massive marker occlusions occur in raw trajectories, reconstructed joint kinematics can provide realistic joint dynamics. This method has already been adapted to the motion analysis of Olympic diving. However, even if the use of the EKF provides realistic individual joint dynamics, the dynamics of the whole body does not necessarily abide to reality. The centre of mass does not describe a parabola and the angular momentum is not constant. The objective of this internship is to implement an EKF with a dynamic model to enforce the dynamic equations.
Dissecting Complex Molecular Interactions between Important Animal Nidoviruses and the Host (1)The long-term objective of his research program is to study virus-host interactions with the aim understanding the biological complexity of virus-host interactions and translating it into new antiviral strategies and agents for the effective control of viral infections.Background: Porcine viruses PRRSV (porcine reproductive and respiratory syndrome virus) and PEDV (porcine epidemic diarrhea virus) have caused significant economic losses worldwide especially in the agricultural industries. Molecular mechanisms of the interaction between these viruses and the host cells remain to be fully addressed, in particular how viral proteins interact with host cellular proteins to modulate cell functions, as well as viral replication and gene expressions. Understanding the molecular mechanisms of the host-virus interactions will not only expand our knowledge on viral pathogenesis, but will help to identify novel antiviral targets and prevention strategies.Hypothesis: We propose that a tight homeostatic balance between the host and virus defines the fate of infection and viral pathogenesis. Therefore, experimental modulation of the levels of cellular proteins associated with the virion will affect the virus infection. Objectives: 1) To produce PRRSV and PEDV using their natural target cells; 2) to purify and examine progeny virions’ composition with the goal to identify cellular proteins that are associated with the viral particles; 3) to confirm our findings through functional validation experiments. Once the target proteins are identified, the objective would be 4) to determine how these cellular proteins were able to enter the viral particles (i.e. specific vs. random incorporation), and, if the viruses were found to specifically encapsidate certain cellular proteins, the objectives would be 5) to study the mechanism  of the selective incorporation of cellular proteins into the viral particles, and 6) to examine these proteins as potential targets for novel antiviral strategies against porcine viruses.
Software development for visualization of "big data" in genomics (1)Next generation DNA sequencing (NGS) technologies can now produce enormous quantities of sequence information very rapidly which has the potential to aid significantly in the understanding of human disease. The key to realizing this potential is the ability to extract biological meaning from this large quantity of raw information. There is currently a serious lack of software tools to enable researchers and clinicians to analyze their data, leading to a bottle neck in discovery of the molecular mechanisms of disease.The project of the Mitacs Globalink student will be to prototype and develop new software tools for analyzing DNA sequence data. Specifically, we are interested in developing novel methods for visualizing various types of data (gene expression, mutations, splicing, etc) within a single interface. Integrated tools not only provide researchers with a comprehensive biological view of the sequence data, but also have the advantage of simplifying the information into a single view. These tools will be designed to make maximum use of current biological information available about gene regulation and interactions.The student will primarily be responsible for implementing and coding the software in collaboration with post-doctoral research fellows in the lab who will provide feedback and supervision for the project. The student will also work to integrate data from public databases into the tool to allow experimental data to be mapped on to known biological pathways. Visualization methods may be developed in 2D or 3D depending on the type of data used and the level of integration, and creative ideas from students about methods for visualization will be valued.
Using a digital image archive to study vegetation phenology in a boreal forest ecosystemVegetation phenology, often defined as “the study of the timing of recurrent biological events, the causes of their timing with regard to biotic and abiotic forces, and the interrelation among phases of the same or different species”, has been identified as a key indicator to climate change impacts on terrestrial ecosystems. Historically often considered as a descriptive pursuit of amateur naturalists, cutting-edge developments in digital imaging technology, satellite remote sensing, modeling and data analysis with open source software have helped transforming the study of phenology toward a discipline into itself. Using a growing multi-year image archive from the PhenoCam network of digital cameras (https://phenocam.sr.unh.edu/webcam/) and the recently published R package ‘phenopix’ for the analysis of digital image archives in phenological research (http://phenopix.r-forge.r-project.org/), the proposed research project aims to examine and quantify inter- and intra-species differences in the timing of phenological key events and the involved uncertainty in these estimates for the Southern Old Black Spruce (SOBS; 53° 59’, 105° 10’) site in central Saskatchewan. SOBS is the southernmost study site of Sonnentag's 2000-km transect across northwestern Canada. A better understanding of the phenological cycles of the dominating tree species at SOBS, black spruce and larch, is crucial for the interpretation of ongoing eddy covariance, sap flux density and L-band radiometer measurements lead by various research groups across Canada including the Université de Montréal, the Université de Sherbrooke, the University of British Columbia and the University of Saskatoon. 
Towards a constrained estimate of boreal forest productivity across northwestern North America under the influence of rapidly changing permafrost conditionsEvapotranspiration is a major flux of the terrestrial water cycle, with a large part of it passing through plant stomata, i.e., transpiration. However, the transpiration flux from the boreal forest, the world’s largest biome, is not yet well constrained, resulting in uncertain projections of regional and global water budgets. This project aims to provide a quantitative assessment of the contribution of transpiration (T) to total evapotranspiration fluxes (ET; the sum of T, evaporation from interception, soil and open water evaporation, snow sublimation) at an exemplary boreal forest site, Southern Old Black Spruce (SOBS), in central Saskatchewan, Canada (53° 59’, 105° 10’). SOBS is the southernmost study site of Sonnentag's 2000-km transect across northwestern Canada. The goal is to combine ongoing measurements of landscape ET made with the eddy covariance technique with T estimates from concurrently recorded tree-level sap flow data. More specifically, tree-level measurements of sap flow from black spruce and larch, two widespread boreal tree species, will be upscaled to landscape T using detailed information of tree architecture and stand characteristics. This upscaling will provide a detailed quantification of the T-to-ET ratio at SOBS. Moreover, the results obtained from this project will be combined with T-to-ET estimates from other boreal forest sites in North America and Eurasia in order to derive constrained estimates of the magnitude and variability of the T-to-ET ratio for the boreal biome.
Mecanism of action of Janus kinase 3 in the ovarian follicle Janus kinase family members are membrane-associated intracellular non-receptor tyrosine kinase proteins that mediate signals initiated by cytokine and growth factor receptors through the JAK/STAT pathway. They are involved in diverse cellular processes including proliferation, differentiation, cell migration and survival. Yet, very few studies have investigated the potential effects of Janus kinase 3 (JAK3) in reproductive cells function. Our preliminary research provides the first indication that JAK3 signaling directly affects reproductive cells activity and proliferation. Based on these studies, we hypothesize that JAK3 plays critical roles in the function of granulosa cells during the final stages of follicular development and controls pathways that are essential for follicular growth and maturation. To verify this hypothesis, two objectives will be pursued:Objective 1: To determine the precise effects of JAK3 inhibition in granulosa cells (GC), particularly verify the effects of JAK3 activity in steroidogenesis. Bovine GC will be cultured in DMEM/F12 medium with insulin for 2 days then treated with FSH for 4 days followed by treatment with or without Janex-1, a JAK3 inhibitor. Steroid secretion (estradiol and progesterone) will be measured in collected medium by ELISA-based assays. Steroidogenic genes CYP19 and CYP11A1/StAR will be analyzed by RT-qPCR and western blot. In parallel, the effects of JAK3 in GC proliferation will be determined using the Spectra Max i3 plate reader. Markers for cell proliferation (PCNA, Ki67) will be analyzed by western blot and apoptosis will be examined by measuring active Caspase-3 and PARP cleavage.Objective 2: To identify downstream transcriptional targets of JAK3 signaling in GC. GC will be cultured and treated with or without FSH in the presence or absence of Janex-1. JAK3 activity will be examined by analyzing phosphorylation levels of JAK3 and STAT proteins. RNA will be extracted from GC for gene expression analysis and identification of JAK3 downstream targets.
Simulation of electrocardiograms in a computer model of the heart and torsoAtrial fibrillation is the most frequent rhythm disorder in humans (nearly 250,000 patients in Canada). It often leads to severe complications such as heart failure and stroke. Diagnosis of this arrhythmia is mainly performed through the inspection of electrical signal recordings (electrograms and electrocardiograms). To develop and validate new diagnostic tools, it is necessary to understand the link between what the cardiologist observes (these electrical signals) and what is going wrong in the heart (the underlying cardiac pathology).In parallel with the dramatic increase in computer power over the last few decades, computer models of cardiac electrical activity have evolved from small strings of cells to a detailed description of the whole heart. Integrating information from the molecular scale to the whole organ, our models can not only simulate arrhythmias and investigate mechanisms but also can evaluate diagnostic and therapeutic approaches. Used in combination with experimental and clinical research, computer modeling is expected to play an increasing role in the interpretation of biomedical measurements.We create three-dimensional virtual models of the human atria based on anatomical, histological and electrophysiological data. In these models, conditions are set up that trigger and maintain an arrhythmia, as inspired by clinical observations and physiological hypotheses. A variety of conditions are simulated to reproduce different diseased states of increasing severity. The evolution of the electrical activity generated by the heart during an arrhythmia is simulated. Then, electrical signals obtained from computer simulations, animal experiments and patients can be analyzed and compared.
Elliptic curves and congruent numbers An elliptic curve is, roughly speaking, an equation of the form y^2=x^3+ax+b with x,y being the unknowns and a and b are some fixed numbers satisfying 4a^3+27b^2 is not zero. A point in the elliptic curve is a pair of numbers (x,y) that satisfies such equation. Points in elliptic curves have many amazing properties. For example, one can construct a group with them. A congruent number n is a positive integer that is the area of a right triangle whose sides are given by rational numbers. A surprising but elementary result states that an integer n is a congruent number if and only if the elliptic curve y^2 = x^3 - n^2x contains a rational solution with nonzero y (which is equivalent to say that there is a point of infinite order, or that the group of rational points on the curve has positive rank). It is in general a hard problem to find points of infinite order on an elliptic curve, even in the cases where we know beforehand that the points exists. Ultimately, the prediction of whether a positive integer n is a congruent number or not depends on the truth of the Birch and Swinnerton-Dyer conjecture.There are several generalizations to the congruent number problem, for instance, one can prescribe that one of the angles in the triangle has a specific fixed value different from Pi/2. These generalizations provide also interesting connections to elliptic curves.Another direction of exploration that has been fairly active in recent years is the identification of infinite families of numbers that are not congruent. The project will consist of studying the above subjects with the goal of advancing knowledge (proving new results) in the area. 
Mechanisms implicated in the development of preeclampsia using animal modelsMécanismes impliqués dans le développement de la prééclampsie dans un modèle animal 2017 (1)We are evaluating different components of the renin-angiotensin system in different tissus in our animal models of preeclampsia in mice which were sedentary or trained. For instance, we are investigating how these components are modulated at different time points during pregnancy to determine which would be the best time to administer a novel treatment.
Impact of physical activity on fertility Impact de l'activité physique sur la fertilité 2017 (1)We are evaluating how exercise training may affect implantation of the fetus and ovocyte production in an animal model.
Does skin color affect the blood level of vitamin D in asthmatic childrenImpact of skin colour on vitamin D level in the bloodChildren with asthma have lower blood vitamin D level than non-asthmatics children.  Low vitamin D level is associated with more frequent and severe asthma. Even after the summer, vitamin D level is frequently low in our multiethnic Canadian population.  Our goal is to explore the determinants of suboptimal vitamin D level in our Canadian preschoolers. This includes skin color which may interfere with vitamin D production despite sun exposure and dietary intake. Using data collected in two successive randomized controlled trials, this study will identify the determinants of blood vitamin D level based on skin color, dietary intake, sun exposure, sun screen, month and supplementation. 
Allergy to aeroallergens in children with asthma: It starts at what age, with which allergen? Allergy to aeroallergens in children with asthma: It starts at what age, with which allergen? Children with asthma often allergic to something they breathe (aeroallergen) often in preschool years. With time, they tend to develop allergy to more aeroallergens.  Evidence suggests that if we can intervene after the first allergy, we could prevent the development of others.  With the arrival of sublingual desensitization that can be done at home with no pain, it is of interest to determine when and to which allergen a child with asthma first become sensitized. The objective of this study is to identify the most frequent first allergen(s) to which a child becomes allergic (sensitized) and at what age in children with asthma.Using data collected since 2011 in children presenting to the asthma clinic of our tertiary pediatric hospital, this study will describe the first allergen to which children are sensitized, at what age, and if available, the progression of additional sensitizations and contributing environmental factors. 
Adherence to daily asthma controller in children with asthma: does the frequency of daily dosing matter? Adherence to daily asthma controller in children with asthma: does the frequency of daily dosing matter? Les enfants souffrant d'asthme doivent souvent prendre un médicament anti-asthmatique tous les jours ; le plus souvent il s’agit de corticostéroïdes inhalés (CSI). Cette classe de médicament nécessite souvent une administration par deux fois par jour. Cependant, l'adhésion à la prise quotidien est souvent très médiocre (à peine 30%). Les ICS plus nouveaux peuvent maintenant être pris une fois par jour et d’autres CSI sont parfois prescrits une fois par jour pour améliorer l'adhésion.L'objectif de cette étude est d'explorer si la fréquence de l'administration quotidienne d'CSI affecte l'adhésion aux drogues chez les enfants souffrant d'asthme.En utilisant les données recueillies depuis 2011 chez les enfants qui se présentent à la clinique asthmatique de notre hôpital pédiatrique tertiaire, cette étude explorera l'association entre la fréquence quotidienne prescrite de l'CSI et l'adhésion à la thérapie en se basant sur la fréquence des services de médicaments à la pharmacie.
Do all children with asthma have equal access to lung function testing? Do all children with asthma have access to lung function testing? Selon les lignes directrices nationales, la définition de l'asthme doit être basée sur un test objectif de la fonction pulmonaire chez les enfants souffrant d'asthme. Ceci est possible avec un test standard (spirométrie) à partir de 6 ans et avec des tests spécialisés (oscillométrie à partir de 3 ans). En outre, la meilleure façon d'évaluer le contrôle de l'asthme pendant le suivi comprend le test de la fonction pulmonaire (si possible) en plus de l'évaluation clinique à chaque visite. Cependant, tous les enfants ne bénéficient pas du test de la fonction pulmonaire, même dans les centres d'asthme tertiaire.   L'objectif de cette étude est d'explorer si la proportion d'enfants (par groupe d'âge) qui ont eu au moins un test de la fonction pulmonaire et la fréquence des tests de la fonction pulmonaire pendant les suivis, à travers les différentes cliniques impliquées dans le suivi d'enfants atteints d'asthme, y compris la clinique de pneumologie, d'asthme, d’allergie et pédiatriques.À l'aide des bases de données hospitalières administratives, les enfants souffrant d'asthme seront identifiés par leur diagnostic afin de déterminer la proportion d’enfant avec au moins un test de fonction pulmonaire et la fréquence des tests de la fonction pulmonaire par rapport à la fréquence de leurs visites cliniques.
Use of medical directives to involve nurses in pediatric asthma care: Does it help? Use of medical directives to involve nurses in pediatric asthma care: Does it help?   Les enfants souffrant d'asthme mal contrôlé doivent être évalués rapidement et suivis régulièrement. L'implication des professionnels de la santé paramédicaux est considérée très positivement par les médecins qui s'occupent des patients souffrant d'asthme. Nous avons élaboré une ordonnance collective par laquelle des infirmières formées peuvent voir les enfants et leur famille avant ou entre les visites avec le médecin.L'objectif principal de cette étude est de déterminer l'impact de cette une ordonnance collective sur le délai de la consultation au premier rendez-vous pour l'asthme et le délai entre les visites médicales chez les enfants souffrant d'asthme.À l'aide de bases de données administratives de l’hopital et de la clinque d’asthme, les enfants référés à la clinique d'asthme avant et après la mise en œuvre de la directive médicale seront examinés ; leur délai  dans l'obtention d'un premier rendez-vous et le délai entre les visites médicales sera documenté, ainsi que la qualité des soins, l'adhésion des patients à leurs médicaments prescrits et les résultats pour la santé.
At last, new portable lung function testing for children with asthma!  What are the best parameters to use in children? The diagnosis of asthma must be based on objective lung function testing in children with suspected asthma.  However, access to lung function is generally limited to hospitals with delayed access for patients treated by community physicians.  New portable devices, measuring lung function by oscillometry, have been recently commercialized that may allow for testing in the physician office setting.  However the best and reproducible parameter to identify severity of disease remains to be identified in children. The objective of this study is to explore which parameter best distinguishes between normal and children with asthma while being reproducibly measured in children of all ages. Using data that will have already been collected, we will determine the most reproducible and discriminative parameters among several measured by oscillometry. 
Variabilité spatiale de l'accumulation de carbone dans une tourbière Les tourbières sont des écosystèmes humides caractérisées par une accumulation de matière organique dans leurs sols en raison d'une faible décomposition de la litière. Elles constituent ainsi un réservoir de carbone important : malgré le fait qu’elles couvrent seulement 3 % de la surface continentale planétaire, elles stockent la même quantité de carbone que toutes les forêts mondiales qui elles, couvrent une superficie dix fois plus importante. Le carbone séquestré dans les tourbières pourrait être vulnérable puisque la fonction de séquestration dépend directement du rapport entre la production végétale et la décomposition de la matière organique, ces deux processus étant dépendant à leur tour du climat. Le projet de recherche proposé vise à mieux comprendre les facteurs déterminant l'accumulation à long terme du carbone dans les tourbières. Plus particulièrement, le projet permettra de déterminer la variabilité spatiale de l'accumulation de la tourbe et du carbone au sein d'une tourbière située dans la portion est de la province de l'Ontario, la tourbière Mer Bleue.    
Estimating the contribution of overstory transpiration to boreal landscape evapotranspirationEvapotranspiration is a major flux of the terrestrial water cycle, with a large part of it passing through plant stomata, i.e., transpiration. However, the transpiration flux from the boreal forest, the world’s largest biome, is not yet well constrained, resulting in uncertain projections of regional and global water budgets. This project aims to provide a quantitative assessment of the contribution of transpiration (T) to total evapotranspiration fluxes (ET; the sum of T, evaporation from interception, soil and open water evaporation, snow sublimation) at an exemplary boreal forest site, Southern Old Black Spruce (SOBS), in central Saskatchewan, Canada (53° 59’, 105° 10’). SOBS is the southernmost study site of Sonnentag's 2000-km transect across northwestern Canada. The goal is to combine ongoing measurements of landscape ET made with the eddy covariance technique with T estimates from concurrently recorded tree-level sap flow data. More specifically, tree-level measurements of sap flow from black spruce and larch, two widespread boreal tree species, will be upscaled to landscape T using detailed information of tree architecture and stand characteristics. This upscaling will provide a detailed quantification of the T-to-ET ratio at SOBS. Moreover, the results obtained from this project will be combined with T-to-ET estimates from other boreal forest sites in North America and Eurasia in order to derive constrained estimates of the magnitude and variability of the T-to-ET ratio for the boreal biome.
Identification of regulatory mechanisms of the antiviral response as potential therapeutic targetsCaracterisation de mécanismes régulateurs de la réponse antivirale en vue d'applications thérapeutiquesThe molecular mechanisms that explain how the host triggers a first antiviral response to virus infection has been the focus of numerous studies over the past decades. This first line of response, named innate immune response, rely mainly on the detection of viruses by cytosolic receptors that sense viral RNA intermediates. The proposed project is aimed at characterizing the role of regulatory mechanisms (protein-protein interaction; post-translational modifications) in the initiation, intensity and duration of the anitviral response. This project will shed a new light in our understanding of how cells respond to virus infection and will highlight novel potential therapeutic targets. The project will involve culture of human cell lines and state-of-the art molecular biology techniques including protein point mutations, RNA interference, quantitative RT-PCR, immunoblots or Luminex-based quantification of cytokines.
Antibiofilm molecules active against staphylococci Molécules actives contre les biofilms de staphylococquesBacteria within biofilms can withstand the host immune responses, and they are significantly more tolerant to antibiotics and disinfectants. Our laboratory found that some coagulase-negative staphyloccal (CNS) isolates can efficiently block biofilm formation by other CNS species or Staphylococcus aureus.  Hypothesis:  Some CNS isolates produce antibiofilm molecules that can lead to the development of new drugs and/or new strategies to control staphylococcal infection through biofilm dispersion or prevention. Objectives : to determine (i) the mechanism underlying the antibiofilm activity of CNS and (ii) the spectrum of activity on different bacterial species from our collection. Methodology :  Biofilm production by bacterial isolates will be measured after growth in microtiter plates and quantification of the biofilm layer by using a standard staining procedure. We will investigate the ability of CNS to secrete enzymes with protease, lipase and/or nuclease activities using standard microbiological and biochemical methods. We will investigate if CNS can produce antibacterial compounds, known as bacteriocins. The spectrum of antibiofilm activity will be determined using a collection of CNS and S. aureus isolates, and of other bovine mastitis pathogens such as Steptococcus uberis, Strep. dysgalactiae, and Escherichia coli. These antibiofilm molecules, used alone or in combination with an antibacterial agent, may represent a novel strategy to control bacterial infections.  
Role of ASB9 in the ovulatory follicle Ankyrin-repeat and SOCS-box protein 9 (ASB9) is a member of the large SOCS box-containing proteins family. It is composed of a C-terminal SOCS box and of six N-terminal ankyrin repetitions. The SOCS box is a conserved domain present in more than 80 proteins of nine different families. Each of the 18 members of the ASB family binds more than one protein but these binding proteins are generally specific to one member of the ASB family. ASB9 interacts with various proteins including brain type creatine kinase (CKB). However, little is known about ASB9 precise function in the ovary. In our preliminary studies, we identified ASB9 as a differentially expressed gene in granulosa cells of bovine ovulatory follicles and showed ASB9 is induced by hCG/LH. We also identified potential ASB9 binding partners in GC of ovulatory follicles using the yeast two-hybrid approach. These preliminary data suggest an important and exciting role for ASB9 in the ovulatory process. We hypothesize that ASB9 play a critical role in the function of granulosa cells at the time of ovulation. We will investigate this role in the ovulatory follicle using the CRISPR/Cas9 technology with the guide-it CRISPR/Cas9 system (Clontech) for the cloning and expression of ASB9 single guide RNA (sgRNA). The appropriate ASB9 target sequence will be determined using online tools to maximize cleavage efficiency at the target site and minimize non-specific cleavage events. The effects of CRISPR/Cas9-induced ASB9 inhibition will be assessed by measuring markers for GC differentiation, specifically monitoring increased progesterone and decreased estradiol in the culture media and analyzing the expression of corresponding steroidogenic genes (decreased Cyp19, increased Cyp11a1/Star) using, respectively, ELISA-based kits and western blotting. Apoptosis will be examined by measuring active Caspase-3 and PARP cleavage and we will verify the effects of ASB9 silencing in CKB expression by western blot analysis.



Accumulation sédimentaire de particules carbonées dans les tourbières de la vallée du Saint-Laurent : contribution des incendies et des industries Les Particules Carbonées Sphériques (PCS) sont des sous-produits de la combustion incomplète des houilles et hydrocarbures fossiles d’origine anthropique qui s’accumulent dans les sédiments dont les tourbières. Les PCS sont des sphères de carbone réfractaire plus ou moins régulières de 5 à 100 um de diamètre, dont la conservation dans les sédiments est indéfinie au même titre que les charbons de bois produits par les incendies. Les PCS sont étudiées depuis longtemps en Europe où leur accumulation sert de marqueur chronostratigraphique dont la précision égale les datations isotopiques usuelles telle que le 210Pb. Par ailleurs elles ont été proposées comme marqueur stratotypique mondial pour la définition de l’Anthropocène, leur accumulation présentant une accélération autour des années 1950. Pour que les PCS soient un marqueur de l’Anthropocène leur occurrence doit être synchrone au niveau mondial, or à ce jour aucun enregistrement de PCS n’est disponible au Canada bien que leur présence soit avérée pour plusieurs sites. Les processus présidant leur production et leur accumulation n’ont pas été étudiés et les PCS n’ont pas été distinguées des charbons de bois. Les sédiments récents de trois tourbières à proximité de centres urbains et industriels (Ottawa-Hull-Gatineau, Montréal, Sorel-Tracy) seront analysés pour leur contenu en carbone réfractaire présent sous forme de charbon de bois (>150 um) et PCS (<150 um). Les questions adressées dans cette étude sont : (i) quelle est la contribution des PCS vs charbons de bois à l’accumulation de carbone récent, (ii) quelles sont les activités anthropiques qui contribuent le plus à l’accumulation de PCS, (iii) l’accumulation de PCS est-elle synchrone au niveau du territoire et avec les autres enregistrements au niveau mondial? 
Variation acceptable de la résistance pulmonaire chez l'enfant Measuring  respiratory resistance by the forced oscillation technique (FOT) is a non-invasive way to measure lung function in young children. At least three reproducible measurements must be obtained for the measurement to be considered valid, however the definition of reproducibility is not evidence-based and therefore varies according to experts. The objective of this study is to determine the threshold value above which the accuracy of the value is affected for each parameter measured by FOT in children, while maintaining a high degree of feasibility.Using data that have already been collected, we will determine the impact on the accuracy of the mean values   of different observed variations.
Dust storms in proglacial valleys: Past and presentLes effets des tempêtes de poussières sur les climats anciens et modernes, dans les vallées proglaciairesGlaciers in Yukon, Canada, and other arctic mountainous areas are experiencing increased ablation from rising air temperatures. In the recent earth history, changes in temperature within glaciated valleys produced large amounts of wind-blown dust, evident in large layers of loess (dust composed soils) within surrounding soils. Dust in the atmosphere affect the environment of the earth through their direct effect on solar radiation, modifying cloud processes, and ground insolation. Furthermore, the deposition of dust can provide essential nutrients for ocean and terrestrial productivity. In all of these examples, there exists opportunities to acquire new knowledge of the physical and chemical processes associated with the transport and deposition of mineral aerosols. The objective of the proposed research program is to address the connection between proglacial valley dust emissions and vegetation productivity, within ancient and modern climates. A multi-method approach will be used to: 1) analyze remote sensing imagery and climatological data for erodibility potential and dust emissions; 2) measure sediment transport, climate, and plant productivity; and 3) physically model dust emissions under different climates.This research will be conducted in south-western Yukon within an active proglacial valley that was the main supply of water and sediment forming a large delta into a freshwater lake. This delta has recently grown extensively due to climate change and glacier ablation that has, as of last year resulted in the meltwater to be diverted to another valley. In the spring, the river bed and delta is exposed to katabatic winds producing dust storms. Climate predicted for this region will further increase the frequency and severity of the dust storms now that the river is gone.The component of the research project for this position is based on the first objective: analyzing remote sensing imagery and climatological data to map potential dust emission frequency and magnitude.
Assessing the intergenerational transmission of social norm processingHumans are extremely sensitive to violations in social norms and are endowed with the remarkable capacity to modify their social norms when facing a changing social environment. Specifically, this project aims at evaluating the role of intergenerational transmission as a mechanism helping our societies to preserve the sensitivity towards norm violation and the capacity to adapt social norms within their members as societies evolve. To assess if there is intergenerational transmission of social norm processing, mother-children dyads will be recruited and asked to complete two tasks: an Ultimatum Game and a Norm Violation Task while their brain activity will be recorded using electroencephalography (EEG). In order to characterize the participants’ social norm processing—sensitivity to norm violation and capacity to adapt their norms—we will use behavioral measures, behavioral modeling (a.k.a. computational modeling) and biological markers (event-related potentials: ERPs). This innovative approach will make it possible to use both observable as well as unobservable (latent) variables in an effort to obtain a rich and detailed assessment of how the participants process social norms. Measures obtained from these two tasks will be used to assess the intergenerational transmission of social norm processing—test if the social norm processing of mothers is similar to the one of their child. Knowledge from this study could highlight the potential of using intergenerational transmission of social norms to favor behaviors that could be beneficial to our societies such as environment-friendly or social inclusion behaviors.
Cybersecurity Policies Observatory L'Observatoire de politiques de cybersécuritéAlthough cybercrimes and the harms they cause are global by nature, the national cybersecurity policies and strategies that seek to address them vary greatly, particularly with regard to initiatives that encourage public-private partnerships and information sharing across organisations (the US, UK and Australia for example). Some nations have also identified cybersecurity as a growth opportunity for their IT sector (Israel and the Netherlands) or an industrial sovereignty challenge deserving public monies (France). While most cybersecurity strategies invoke the benefits of partnerships, there is no systematic review of the policies and incentive structures put in place to realize this ideal. The Cybersecurity Policies Observatory will build a database of cybersecurity policies found across the world. Two criteria will guide the selection of countries included in the project: innovation and diversity. Some countries such as Australia, Israel, the Netherlands, the UK or the US have acquired a reputation for developing and implementing ambitious and original policies, while others that play a significant role as purveyors of cyber-harms (Russia and China) are often demonized without a clear understanding of their more positive contributions to cybersecurity. Developing countries (South Africa, Chile) and non English-speaking countries at both ends of the political centralisation continuum (France and Switzerland) are also developing discrete approaches. Our database will provide systematic information to analyse the structural and relational features of various cybersecurity ecosystems and to assess how they have been deliberately designed and implemented, or on the contrary have emerged spontaneously.
Muscle mass optimization in experimental hepatic encephalopathy: role of mTOROptimisation de la masse musculaire lors d'encéphalopathie hépatique expérimentale: rôle de mTOR (1)Chronic liver disease is characterized by complications including malnutrition (muscle mass loss) and hepatic encephalopathy (HE). The latter is a neuropsychiatric syndrome characterized by cognitive and motor disturbances potentially leading to coma and death. Ammonia, normally detoxified by the healthy liver, is a key player in the pathogenesis of HE. During chronic liver disease, reduced hepatic capacity for ammonia removal leads to hyperammonemia potentially leading to the development of HE. During liver disease, the muscle has the potential to play a vital compensatory role in detoxifying ammonia (as it contains an ammonia-removing enzyme, glutamine synthetase). My laboratory has demonstrated that muscle mass optimization via, among others, exercise and leucine (branched-chain amino acid) supplementation prevent HE in an animal model of chronic liver disease. Interestingly, leucine would act via the signaling pathway "mammalian target of rapamycin" (mTOR) activation. mTOR is an ubiquitous protein involved in several reactions related to cell survival. The hypothesis of the research project is that the signaling pathway mTOR is altered in the muscle during experimental HE and that leucine or exercise restore this signaling pathway. The main objective is to characterize the signaling pathway mTOR in and experimental model of HE. Chronic liver disease and HE are induced in the rat 6 weeks following bile duct ligation (BDL). This model is characterized by hyperammonemia and muscle mass loss. Five experimental groups are tested: 1) BDL; 2) BDL+Leucine; 3) BDL+Exercice; 4) BDL+Leucine+Exercice; 5) Control (Sham). Expression of mTOR and its targets will be assessed at the mRNA and protein level by qPCR and Western blot, respectively. In the long term, results of this research project could pave the way for studies in patients with chronic liver disease and HE.
PGC-1alpha: pivotal role in the protection of the brain in chronic liver diseaseLiver disease has a significant impact on the Canadian population affecting more than 8 million Canadians. Muscle wasting and hepatic encephalopathy (HE; complex neuropsychiatric disorder) are serious complications of chronic liver disease (CLD; cirrhosis) affecting 80% of patients. These complications increase hospital admissions and mortality, hence adding to the already significant economic burden on health care systems. Liver transplantation, the only curative treatment for CLD, is a limiting therapeutic option due to a shortage of available livers. Therefore, development of alternative therapeutic strategies to prevent complications and prolong survival until a liver becomes available for transplantation is crucial. Ammonia is a major factor implicated in the development of HE.  Muscle wasting may predispose to the development of HE since the muscle plays a vital compensatory role in ammonia detoxification. Inflammation is another factor implicated in the development of HE. Peroxisome proliferator-activated receptor gamma coactivator 1-alpha (PGC-1α) and brain-derived neurotrophic fator (BDNF) are factors implicated in the regulation of muscle mass. We hypothesize that ammonia and inflammation-induced PGC-1α downregulation in cirrhosis adversely leads to muscle mass loss (through decreased BDNF) and, consequently, to HE, which are attenuated with exercise training. We use in vivo model system (bile-duct ligated rat) and cirrhotic patients to verify our hypothesis. Results of this study will clarify the role of hyperammonemia and inflammation in the pathogenesis of cirrhosis-related muscle mass loss and HE. Finally, as the pathophysiological mechanisms are identified, insights for new therapeutic strategies will be uncovered, not only to improve the quality of life of cirrhotic patients while waiting for a healthy liver, but also to lead to a better outcome following liver transplantation.
Tit for tat: do preferential rewards really drive the mycorrhizal symbiosis?Tit for tat: do preferential rewards really drive the mycorrhizal symbiosis?Most plants initiate mutualistic symbioses with mycorrhizal fungio (MF), but MF vary in the benefits they deliver to different plants. Plants thus have to screen for optimal partners among the pool of available ones. The ability to discriminate beneficial from opportunistic MF varies from plants to plants. It is predicted that plants who rely heavily on MF for their nutrition will be poor discriminator of good vs. bad MF, since associating with any MF tends to be better for them than associating with no MF at all. On the other hand, plants that have a more weedy/ruderal lifestyle are predicted to (1) rely less on MF for their nutrition and to (2) be better at preferentially foraging for localized nutrient patches with their root tissues. These plants are thus expected to be better at discriminating good vs. bad MF. The aim of the proposed research project is to test these hypotheses using greenhouse/growth chamber experiments. Specifically, we will design a novel pot-based system to measure the ability of a plant to discriminate beneficial from unbeneficial MF, and we will also use standard approaches to evaluate the ability of plants to preferentially forage in nutrient patches in the soil. Ultimately, this project will allow to better understand (1) how plants select their mutualistic partners, (2) how plants with good or poor capabilities to discriminate fungal partners can coexist in the field and (3) how the ability to discriminate fungal partners is linked to other traits related to nutrient foraging and resource use strategies. This project will thus contribute to knowledge advancement not only in the establishment of mycorrhizal symbioses, but in plant ecology more broadly. 
Understanding the traits of stress-tolerant microbes that may promote soil depollutionUnderstanding the traits of stress-tolerant microbes that may promote soil depollutionThe proposed research project would aim at better understanding functional trade-offs of soil microorganisms in the context of phytoremediation. Microbial inoculation is increasingly used to speed-up soil depollution practices, or to increase their success. In an ideal world, the microorganisms to be inoculated should both (1) grow fast and establish quickly following inoculation and (2) tolerate the polluted (i.e., stressful) conditions that are prevailing in the target soil. However, in nature, these two traits are typically negatively correlated, such that stress-tolerant organisms often rely on a conservative life-history strategy, involving slow growth and efficient management of the resources. On the other hand, fast-growing, or ruderal, organisms, often rely on an opportunistic life-history strategy with maximization of reproductive output, and a reduced capacity to support long-term stress. Very little is known about such trade-offs in soil microorganisms. The aim of the research project proposed here would thus be to test for such trade-offs using both culture-dependent (i.e., trait measurements in vitro) and culture-independent (i.e., genomic traits) methods. Ultimately, the project would thus both (1) allow to identify soil microorganisms best suited to serve as inoculants under given stressful conditions (i.e., those that show the optimal combination of fast growth and stress tolerance) and (2) contribute to improve our understanding of functional trade-offs and life history strategies in soil microorganisms. The latter would be key to help us understanding how can so many microorganisms coexist in a single gram of soil.
The roof is always greener with microbes: how could mycorrhizal fungi promote plant performance on green roofs?The roof is always greener with microbes: how could mycorrhizal fungi promote plant performance on green roofs?The proposed research project aims at identifying the role of plant-associated microorganisms on green roofs. Green roofs have emerged as a promising phytotechnology to ameliorate building insulation (and thus temperature control) and to attenuate stormwater volumes needing to be dealt with. Recent surveys have shown that typical plant microbial associates, arbuscular mycorrhizal (AM) fungi are associated with many green roof plants, as they are in natural ecosystems. Some studies have even shown that their diversity can be reasonably high. However, we know very little about how AM fungi influence performance of green roof plants. While in most ecosystems, AM fungi are found to improve nutrition and stress tolerance of their host plants, green roofs are atypical ecosystems, in that they have very thin substrates prone to drying and with high organic matter content. It remains to be shown whether AM fungi are truly beneficial under such conditions. It may be that specific AM fungal taxa are more beneficial than others for green roof plants, and the causes for such interspecific variation remain to be investigated. The proposed research project will thus aim at (1) inoculating green roof plants with various strains of AM fungi maintained at the Université de Montréal and test their performance with or without inoculation and (2) measuring traits of the inoculated AM fungi to identify what fungal traits are best correlated with increased plant performance. As a whole, this project will both improve our fundamental understanding of the AM fungal traits linked to plant performance, and provide guidance for inoculation projects on green roofs with AM fungal symbionts. This project is thus at the interface between fundamental and applied science. 
Cognitive mechanisms of cultural differentiation Cognitive mechanisms of cultural differentiations This research project aims at investigating cultural information processing using electroencephalography (EEG). This approach is ideally adapted to study the rapid changes in brain activity during this processing. We hope to describe the cortical response to cultural information during cultural differentiation and how this information can modulate the cortical activity during an empathic response. The empathic response that will be used will be the reaction to pain in others. Chinese participants will look at images depicting hands in situations that are potentially painful while their brain activity will be recorded using electroencephalography (EEG). Visual stimuli will vary in terms of culture/race (Chinese; Black) and pain (in painful situations; in non-painful situations) for a total of 4 types of stimuli. The type of processing (differentiation; empathic response; control condition) will be modeled by three different instructions that will be presented at the beginning of the blocks: 1) What is the race of the person you are observing?; 2) Is the person you are observing in pain?; 3) Is the hand of the person you are observing his right or left hand? Participants will also complete an implicit assessment test (IAT) aimed at evaluating their sensitivity to cultural differences. Several types of analyses will be completed in order to investigate similitudes and differences in the processing of cultural information under the three conditions (differentiation; empathic response; control): event-related potential (ERPs) analyses; time-frequency analyses; and multivariate pattern analysis (MVPA).This project will help document how the cortical response to culture can be modulated by the task that has to be completed during a social interaction.
Respiratory health of children previously admitted to the pediatric intensive care unit (PICU) for a severe asthma exacerbation (1)Santé respiratoire des enfants admis à l'unité des soins intensifs pédiatrique (USIP) pour une exacerbation d'asthme sévèreAsthma is chronic inflammatory condition of the airways that affects about 10% of Canadian children. Of all hospitalizations for asthma, 6-12% of children are admitted to the PICU and 10-15% of these children require mechanical ventilation. Children admitted to the PICU for asthma are at higher risk for subsequent readmissions for asthma and asthma-related death. Despite the known high morbidity and mortality of children with a previous asthma-related PICU admission, few studies have examined the long-term outcomes of these children, particularly in regards to lung function and the predictors of long-term lung function. This study is a prospective study of children admitted to the PICU for asthma. The objectives are:1) Describe the short-term and long-term lung function and asthma-related morbidities (exacerbations requiring oral corticosteroids, emergency department visits, or hospitalizations) in this group of children;2) Describe the quality of life of these children following admission to the PICU for asthma;3) Determine the genetic and non-genetic predictors of lung function and asthma-related morbidities in these children. The hypotheses are that children previously admitted to the PICU for asthma will continue to have increased asthma-related morbidity following discharge from the PICU and may have long-term impairment in their lung function. Their quality of life may also be lower. The long-term outcomes may be predicted by a combination of genetic and non-genetic factors. 
Temporal relationship between asthma diagnosis and mental health problemsTemporal relationship between asthma diagnosis and mental health problemsAsthma is a chronic inflammatory condition of the airways that affects approximately 10% of Canadian children. While cross-sectional studies have documented an important association between asthma and mental health disorders, they do not allow the establishment of a causal relationship between the 2 conditions. This can only be done through longitudinal designs, and there have been only a few of such studies looking at the temporal relationship between asthma and mental disorders. Clinically, the presence of such a relationship could have management value because if mental health problems lead to asthma or poor asthma control, treatment for the baseline mental health conditions may improve asthma management. In this study, using a large birth cohort, we will examine the temporal relationship between early life mental health symptoms, namely temperament, anxiety, and panic symptoms, and subsequent asthma diagnosis and morbidity. 
Stratégies d'interaction sociale dans le TSA Le projet vise à mieux comprendre comment les personnes autistes interagissent : à l'aide d'un jeu utilisant une intelligence artificielle, nous sommes capables d'identifier différentes stratégies utilisées en situation de compétition. Nous avons ainsi mis en évidence d'importantes différences entre les personnes avec et sans autisme, notamment la réciprocité de l'interaction. Nous voulons à présent mieux comprendre les bases cérébrales de ces différences en IRMf et MEG. Au cours du projet, l'étudiant aura l'occasion de développer une connaissance de l'autisme ainsi que ses habiletés en neurosciences cognitives, en particulier en neuro-imagerie et en analyse computationnelle et de contribuer au développement des connaissances dans le domaine de l'autisme. 
Role of RvD1 in bone metabolism Nos hypothèses suggèrent que le traitement des macrophages avec le LPS induira l’expression des marqueurs pro-inflammatoires, ainsi que leur différenciation en ostéoclastes et l’expression de leurs marqueurs de différenciation. La RvD1, étant une molécule de résolution de l’inflammation, empêchera l’activation des ostéoclastes, et donc des marqueurs de différenciation, dont TRAP et Cathépsine K. Notre objectif est de démontrer l’hypothèse suggérant que le RvD1 jouerait un rôle dans le traitement de l’ostéoporose chez l’humain en tant que dérivé lipidique favorisant la formation osseuse en inhibant le recrutement et l’activation des ostéoclastes et en induisant l’activité des ostéoblastes. . Ainsi, les objectifs de la présente étude sont les suivants : (i) d’étudier les effets de la RvD1 sur le recrutement et l’activité des ostéoclastes, issus de l’activation des macrophages RAW 264.7 par le LPS, (ii) d’explorer le mode d’action de la RvD1 par l’étude de ses effets sur les voies de signalisations du LPS, (iii) de tester l’effet anti-résorptif de la RvD1 in vivo en utilisant un modèle expérimental d’ostéoporose chez la souris.
Economic development: Indigenous and Local communities Research national and international regulatory frameworks for microbial soil inputs for organic agriculture and their capacity to improve the economic development of Indigenous and local communities. Find examples of such projects around the world. Create educational material on how microbial soil inputs work, conceive of regulatory frameworks to best promote such technologies.
New stimuli-responsive polymers The intern will be required to synthesize several polymers that may respond to external stimuli such as temperature, pH, salts and other chemicals. The polymers will be then characterized by different techniques for their chemical composition, molecular weight, transition temperatures and other properties.
Analysis and inhibition of bacterial type IV secretion systems Goal of the research projet will be to work on the analysis and inhibition of antibiotic resistance gene carrying plasmids between bacteria (opening 1) or conceptionally related work on the mechanism of virulence of the gastrointestinal pathogen Helicobacter pylori (opening 2). Protein components from the type IV secretion systems of these bacteria will be overproduced and purified and their interactions will be studied using biochemical approaches. In addition, we have isolated small molecules that bind to these proteins and we will characterize the interactions using biochemical and functional in vivo approaches. Long term goal of our work is to identify inhibitors of bacterial virulence and of antibiotic resistance gene transfer and the research projects will make important contributions towards this goal.
Gyárfás conjecture (1)  Conjecture de GyárfásThe student will join a team led by Drs. Gena Hahn and Ben Seamone which is researching the relationship between properties of subgraphs of a graph and the chromatic number of the graph (vertex colouring has many applications).  Our work is motivated by the following conjecture of Gyarfas: if the vertices of any path in a graph induce a subgraph of bounded chromatic number, does the graph itself have bounded chromatic number?    It is natural to ask how "local" properties of a graph (for instance, properties of subgraphs) affect a "global" parameter such as the chromatic number. 
Cops and robbers on graphs II. (1) Policiers et voleurs sur graphes IIThe student will join a team led by Drs. Gena Hahn and Ben Seamone which researches pursuit-evasion games in graphs, specifically the "cops and robbers" game.  An evader (the "robber") moves from vertex to vertex in a graph, while a set of pursuers ("cops") attempt to capture the robber by occupying his current position.  Such pursuit-evasion games have direct applications to topics in robotics and network security.  The standard version of Cops and Robbers has been well-studied, but in many ways it is not well understood. Many powerful graph theoretic techniques have, unsuccessfully, been applied to try to answer the basic question, "How many cops does it take to catch a robber in a given network?" and "How long does it take to catch the robber?": We will continue a line of research that considers how various rule changes affect the game.  In particular, for any rule change, the following questions are of interest: (1) How many additional/fewer cops are needed? (2) How much longer does it take to capture the robber? (3) For a given integer k, can we characterize the graphs with specified vertices for which k cops are guaranteed to win?In this part of the project we are interested in algorithmic aspects: modify existing algorithms, find new ones for the modifed game, implement them.
Cops and robbers on graphs I. (1) Policiers et voleurs sur graphes I.The student will join a team led by Drs. Gena Hahn and Ben Seamone which researches pursuit-evasion games in graphs, specifically the "cops and robbers" game.  An evader (the "robber") moves from vertex to vertex in a graph, while a set of pursuers ("cops") attempt to capture the robber by occupying his current position.  Such pursuit-evasion games have direct applications to topics in robotics and network security.  The standard version of Cops and Robbers has been well-studied, but in many ways it is not well understood. Many powerful graph theoretic techniques have, unsuccessfully, been applied to try to answer the basic question, "How many cops does it take to catch a robber in a given network?" and "How long does it take to catch the robber?": We will continue a line of research that considers how various rule changes affect the game.  In particular, for any rule change, the following questions are of interest: (1) How many additional/fewer cops are needed? (2) How much longer does it take to capture the robber? (3) For a given integer k, can we characterize the graphs with specified vertices for which k cops are guaranteed to win? The student will conduct original research related to solving the three questions above for these new variations on the game.  
Estimation of muscle force in shoulder Approche expérimentale pour personaliser un modèle musculosquelettique de l'épauleCONTEXT: Shoulder disorders prevalence stands just after back pain, affecting half a million Canadians. The most expensive injuries are related to rotator cuff muscles. According to the scientific and medical community, estimating muscle forces and activations can contribute to improve diagnosis and treatment of neurological and orthopedic diseases. Since dynamic measures of muscle forces are unfeasible in clinical settings, non-invasive protocols with electromyography (EMG) and kinematics are used in combination with musculoskeletal models to estimate muscle forces. To date, only a few musculoskeletal shoulder models have been successfully applied to clinical applications, and accurate prediction of muscle force is not yet fully achieved. This can be explained in part by joint and muscle redundancy, and muscle co-contraction to ensure joint stability. Since most shoulder muscles span multiple joints, simple shoulder movements require simultaneous muscle contractions that vary in intensity throughout the range of motion. OBJECTIVE: The objective is to develop a refined shoulder musculoskeletal model to estimate muscle forces using an optimal control technique. Indeed estimation of muscle force is sensitive to muscle parameters, like tendon slack length and maximal isometric force. To this end, one specific objective is to estimate maximal force of shoulder muscles using an isokinetic dynamometer, motion capture and EMG. While a PhD student will be in charge of the theoretical aspects of the project (i.e. identification of muscle parameters and optimal synthesis), the MITACS candidate will contribute to experimentations and validation on 20 participants. 
What are graptolite tubes made of? Graptolites (Pterobranchia, Hemichordata) have an extensive fossil record. They dominated global oceans as benthic and planktonic forms throughout the Palaeozoic. They are characterized by colonies of zooids that secrete tubes. Until recently, Graptolites were regarded as an extinct, but a recent cladistic analysis based on morphological data (Mitchell et al. 2013), moved graptolites among pterobranchs, and Rhabdopleura among the benthic encrusting graptolites. We have Rhabdopleura in our lab and the objective of this research is to determine the chemical composition of its tubes.
Dissecting the mechanims of cell division using live-cell microscopy (1)Analyses de la division cellulaire par imagerie à temps réelThis project will involve the acquisition and analysis of time-lapse movies of cells as they attempt to divide. Our laboratory possesses many cell lines that are engineered to express proteins of interest (i.e. important regulators of cytokinesis, or fragments thereof) that are fused to fluorescent proteins (e.g. green fluorescent protein GFP). The behaviors of these fusion proteins will be specifically monitored using state-of-the-art microscopy techniques including spinning disc confocal fluorescence microscopy and STED super-resolution microscopy, under various experimental conditions. In particular, RNA interference will be used to deplete other important regulators of cytokinesis.  By performing both qualitative and quatitative analyses of the datasets, we will test specific hypotheses for how different components of the cytokinesis machinery impact one another as cells attempt to divide.
Impact de la personnalité du locuteur sur les indices acoustiques des vocalisations émotionnelles (1)Impact of speaker personality on acoustic cues of emotional vocalizationsObjectif: Le projet vise à définir l'impact du profil de personnalité d'un locuteur sur les indices acoustiques des réponses émotionnelles vocales non verbales.  Tâche expérimentale: Temps 1: Les sujets répondent à des questionnaires de personnalité et de régulation émotionnelle par internet. Le premier questionnaire, le Jackson-5, permet de quantifier les traits de personnalité du locuteur selon un modèle psychobiologique de la personnalité. Le deuxième questionnaire, le DERS, pemet d'identifier les stratégies de régulations émotionnelles employées par le sujet.  Temps 2:Les sujets viennent au laboratoire. Ils sont assis dans une pièce insonorisée. Ils sont appareillés avec un microphone et ont devant eux un écran d'ordinateur. Les sujets visionnent un corpus d’images suscitant des émotions de type et d'intensité variables.  Dès que l’image apparaît sur l'écran de l'ordinateur, les sujets doivent vocaliser le son /a/, avec une voix d’intensité et de hauteur tonale stables et confortables pour eux, ils doivent maintenir la voix jusqu'à l'apparition d'une croix sur l'image. Le but pour les sujets est de vocaliser le plus rapidement possible après l'apparition de l'image, et d'arrêter de vocaliser le plus rapidement possible après l'apparition de la croix sur l'écran. Temps 3: Les sujets revoient les images de l'expérience et doivent cette fois juger de l'intensité et du type d'émotion que chaque image a suscité chez eux. Résultats attendus:Nous-nous attendons de manière générale à un effet d'interaction entre le type d'émotion et l'intensité émotionnelle et le profil de personnalité des sujets sur l'intensité vocale et la hauteur tonale des vocalisations.
Voice and emotions Voix et émotions (1)Objective: This project aims to determine the impact of emotion type and intensity on vocal initiation and inhibition latency. We will also analyse the modulating effects of individuals factors such as emotional regulation and personality traits on these latencies. Experimental task: Phase 1: The participants answer personality questionnaires on the internet. The first questionnaire, the Jackson-5, permits to quantify the subject's personality traits according to a psychobiological model of personality. The second questionnaire, the DERS, permits to identify the subject's emotion regulation strategies.  Phase 2: The subjects come to the lab. They sit in a soundproof room where they sit infront of a computer screen and are wired to a microphone. The are presented with affective images of varying emotion types and intensity.  As soon as an image appears on the screen, the subject has to vocalize the vowel /a/ in a comfortable pitch and intensity that have to remain stable. They have to maintain the vocalization until a cross appears on the screen, upon which they have to stop vocalizing. The objective for the subjects is to start vocalizing as quickly as possible after the apparition of the image, and to stop vocalizing as quickly as possible when the cross appears on the screen. Phase 3: The subjects visualize the images again, but this time, they have to judge the intensity and the type of emotion induced by each of them. Expected results:As a general effect, we expect that emotions of high intensity will diminish the vocal initiation time, and prolonge the vocal inhibition time. We also expect that certain individual factors are going to amplify or diminish this general effect.  
Nanoparticules polymériques comme vecteurs pour la thérapie génique de l'arthrite rhumatoïdeLa thérapie biologique actuelle est basée sur des anticorps monoclonaux qui bloquent l'action du TNFa. Ces médicaments engendrent des coûts très élevés ce qui les rend très difficile d'accès. Notre approche innovatrice en est une de substitution de ces produits, basée sur le ciblage sélectif de la production du TNFa avec des nanovecteurs polymériques compléxés à un siRNA antiTNFa. Cette approche vise à bloquer la traduction de l’ARNm du TNFa et empêcher la production de la cytokine en utilisant la technologie des siRNA. Il s’agit d’une stratégie spécifique et efficace afin de supprimer l’expression du gène cible. Cependant, il existe plusieurs obstacles qui limitent l’application in vivo de cette méthode. Parmi ces obstacles, la courte demi-vie des siRNA et aussi les difficultés rencontrées pour leur livraison dans les cellules et les tissus. Dans le cadre du projet de recherche proposé, nous proposons l’utilisation d’une méthode qui augment à la fois la stabilité des siRNA et aussi leur internalisation cellulaire. Selon notre longue expérience dans ce domaine, nous croyons  que la technologie proposée présente la meilleur méthode de livraison efficace afin d’assure l’accessibilité des siRNA aux différents types tissulaires et cellulaires, ce qui va potentialiser leur effet thérapeutique et réduire efficacement l’expression de l’ARNm du TNFa dans l’AR. Les résultats de cette proposition permettent la mise au point d’une thérapie ciblée plus efficace et moins dispendieuse pour l'AR.
Estimation of muscle force in shoulder CONTEXT: Shoulder disorders prevalence stands just after back pain, affecting half a million Canadians. The most expensive injuries are related to rotator cuff muscles. According to the scientific and medical community, estimating muscle forces and activations can contribute to improve diagnosis and treatment of neurological and orthopedic diseases. Since dynamic measures of muscle forces are unfeasible in clinical settings, non-invasive protocols with electromyography (EMG) and kinematics are used in combination with musculoskeletal models to estimate muscle forces. To date, only a few musculoskeletal shoulder models have been successfully applied to clinical applications, and accurate prediction of muscle force is not yet fully achieved. This can be explained in part by joint and muscle redundancy, and muscle co-contraction to ensure joint stability. Since most shoulder muscles span multiple joints, simple shoulder movements require simultaneous muscle contractions that vary in intensity throughout the range of motion. OBJECTIVE: The objective is to develop a refined shoulder musculoskeletal model to estimate muscle forces using an optimal control technique. Indeed estimation of muscle force is sensitive to muscle parameters, like tendon slack length and maximal isometric force. To this end, one specific objective is to estimate maximal force of shoulder muscles using an isokinetic dynamometer, motion capture and EMG. While a PhD student will be in charge of the theoretical aspects of the project (i.e. identification of muscle parameters and optimal synthesis), the MITACS candidate will contribute to experimentations and validation on 20 participants. 
Did the echinoderm skeleton predate the echinoderms? Echinoderms (sea urchins, sea stars, etc.) are a successful and diverse phylum of marine animals with fossil record dating back to the Cambrian period. This success and fossil record is largely a result of the skeleton, composed of small calcium elements, or ossicles. The skeleton is a defining characteristic of the phyla. Recently, echinoderm-like ossicles were found of hemichordates (acorn worms), the sister phyla of echinoderms, suggesting that the echinoderm skeleton may predate the echinoderms. Echinoderm (and hemichordate) ossicles are composed of calcium carbonate and proteins. These proteins have been well characterized in echinoderms. The objective of your research project is to determine what echinoderm proteins are present in our acorn worm genomes and transcriptomes. 
Random search in metaheuristics and derivative-free optimization (1)Recherche aléatoire en métaheuristiques et optimisation sans dérivéesDerivative-free optimization has gained a lot of interest during the recent years due to the difficulty to apply gradient-based methods to industry problems where the objective function is often obtained using black-box methods, and consequently with derivatives expensive to compute. Various approaches have been proposed, among which probabilistic models have provided promised advances. In a minimization context, the basic idea is to iteratively construct descent directions based on probabilistic models of the objective function. Once a descent direction is obtained, a line search is performed along this direction to reduce the objective function value. It is then possible to prove, under mild conditions, convergence to local optimizers, or at least first-order critical points. The idea of random search is also at the heart of various metaheuristics, the prevalent example being simulated annealing, that allows search diversification and favor the discovery of global optimizers. In practice, such techniques often succeeds to find a neighborhood of a good optimizer, often global, but have difficulties to identify the solution with high accuracy, in particular in the continuous case. A strategy then consists to complement the metaheuristic search with a local search in order to coin such a solution. The aim of the project is to explore in more details hybrid strategies by combining random search strategies in these two algorithmic frameworks, allowing the design of methods combining local search intensification phases and diversification phases, in order to improve the numerical efficiency of classical metaheuristics while allowing derivative-free methods to escape from local minimizers. Prototypes of novel optimization methods will be developed during the internship, and tested on standard global optimization problems.
Management of outliers in discrete choice data (1) Gestion des valeurs aberrantes dans les données de choix discretDiscrete choice models are an important tool in applied econometrics, and are popular in fields as travel behavior research and revenue management. With the venue of big data, its relevance still grows, but the information contained in each record is often limited and it can be trickier to detect presence of outliers, that can originate from erroneous alternative or individual characteristics, or irrelevant alternative choice. Research on their potential influence has however been limited, even if Ben Akiva and Lerman mention this issue in their seminal book “Discrete Choice Analysis: Theory and Application to Travel Demand” and some studies appeared to be sensitive to their presence. Espino, Ortúzar, Román (2006) note for instance that they can strongly affect the construction of confidence intervals on the willingness to pay. The proposed research aims to study in more details the influence of outliers on the estimation of discrete choice models by maximum likelihood, especially when they correspond to choices done with probability close to zero, as they can significantly influence the log-likelihood value, possibly strongly affecting the estimated parameters. The model sensitivity will be empirically, and possibly analytically, analysed, along with the ability to identify the outliers. We also aim to study the impact on measures derived from the estimated models, as the willingness to pay.
The neuroprotective role of platelets in the development of vascular cognitive impairment / Le rôle neuro-protecteur des plaquettes contre le développement du trouble cognitif vasculairePatients suffering from heart disease are at increased risk of cognitive impairment. Risk factors associated with heart disease closely mirror those of dementia, which suggests that their are common mechanisms leading to both.  One of the the key pathophysiological element in heart disease leading towards increased thrombotic risk and stroke is platelet dysfunction. Recent studies have shown increased platelet activity markers to be independent predictors for the severity of cognitive impariment in patients with coronary artery disease. The underlying mechanisms of platelet function-modulated cognitive impairment require elucidation.The Brain-Derived Neurotrophic Factor (BDNF) is a neurotrophin implicated in the homeostatic maintenance of the central and peripheral nervous system in ageing. In cognitively healthy adults followed up for 10 years, reduced levels of BDNF preceded cognitive impairment and dementia onset, even after adjustment for traditional risk factors. BDNF is present in large quantities in blood, where it is almost exclusively stored in platelets and released upon platelet activation at the site of vascular injury. Local application of BDNF improves the recovery of neuronal function after ischemic brain injury in several animal models. Thus, strategies to increase BDNF delivery at sites of cerebral vascular damage could be of particular interest in preventing the progression of vascular cognitive impairment in patients with vascular disease. It is in this context that the current research program sets out to determine whether heightened platelet activity, such as seen in patients with heart disease, results in abnormal BDNF levels in blood which could contribute to the development of cognitive impairment seen in this population.
Investigate the role of mRNP organization in translation using super-resolution microscopyRegulation of mRNA and protein expression is an essential task for cellular systems and required for cells to control development and maintain cellular homeostasis; misregulation results in various pathologies, including cancer predisposition, development and progression. mRNAs assemble into mRNA-protein (mRNP) complexes, but despite significant progress in determining the composition of mRNPs we have extremely limited understanding on the organization of the mRNAs in vivo. We know that the 3D organization of mRNPs is critical to mRNP function, however, we do not know how mRNPs are organized in vivo, how their organization changes under different conditions that have different functional consequences. In this project, we will address the fundamental question of how their 3D structural organization modulates mRNA metabolism and why drugs targeting 3D organization only target a subset of mRNAs. We will achieve this by revealing structural organization and biophysical properties of RNPs using in vivo single molecule and super-resolution microscopy approaches, combined with proteomic, structural and bioinformatic methodologies. In particular, we will investigate how the organization mRNAs changes upon mRNA transit to the cytoplasm, translation as well as silencing by miRNAs or sequestration into RNA granules.
Inflammation and retina  (1) AMD is the leading cause of legal blindness in the elderly in industrialized countries. The neovascular form, which represents only 10% of AMD cases, is responsible for 90% of severe vision loss in this pathology. This  choroidal neovascularization is the result of an angiogenic response combined with an inflammatory process. The proposed research work will investigate mechanisms by which the kinin receptor B1R could induce pathological features of vasculopathy and inflammation and determine how its inhibition could prevent these changes. It is claimed that this receptor is involved in early events of vascular changes in the AMD and its inhibition could prevent the establishment of the disease at early stages or reverse the progress of the disease in case of established diabetic retinopathy. The use of a topical pharmacological agent to cure AMD would also be an important asset for the comfort of the patients.Our work focuses on the contribution of inflammatory molecules in the mechanism of diabetic retinopathy, particularly the role of kinins through the kinin B1 receptor (B1R), a receptor expressed only in damaged tissues, which mediates inflammatory events such as increased vascular permeability/edema, vasodilatation, leukocytes infiltration and pain.  We have recently shown that B1R is induced and overexpressed in many tissues, including retina in diabetic rats and humans. Its inhibition abolishes the blood-retinal hyperpermeability in vivo, retinal leukostasis (an index of inflammation) and the overexpression of factors involved in inflammation and retina vascular damage. Given the potential role of B1R in the establishment of diabetic retinopathy, this inducible receptor may represent a novel therapeutic target in the treatment of this ocular disease, which would not affect sane tissue. This project is aimed at both potentiating the existing therapies for the AMD  and developing a new approach to treat AMD.
Boosting vision recovery - Humans (1) Amélioration de la récupération visuelle - HumainsOur research hypothesis proposes that neurons that use acetylcholine modulate the visual cortex during visual training which contributes to acquisition of new visual abilities. Acetylcholine enhances the neuronal responsiveness for the trained stimulus and refines its processing up to high cognitive areas. Cholinergic enhancement can be used to aid the restoration of visual function after vision loss. The aims of this proposal challenge whether visual training paired with pharmacological enhancement of the cholinergic system increases recovery of subjects with a visual deficit. The visual training regimen is designed to enhance neuroplastic and functional changes within V1 and is combined with cholinergic activation. The cholinergic drug tested to enhance the cholinergic effect is a cholinesterase inhibitor that improves cholinergic transmission. The final outcomes are to optimize a combined pharmacological and behavioral treatment, which could improve visual rehabilitation.Aim: To enhance vision restoration by cholinergic activation. Restoration of the visual performance is studied under repetitive visual rehabilitation coupled with pharmacological treatment. Change in attentional and perceptual performance is examined by psychophysics testing. This objective should determine the best cholinergic/visual stimulation strategy to enhance visual recovery. Because it targets the brain instead of the eyes, this visual rehabilitation procedure can be applied to a large array of visual deficits resulting from ocular disease or cerebral trauma. 
Boosting vision recovery - rats (1) Amélioration de la récupération visuelle - ratsThe aim of the project challenges whether visual training for a visual stimulus paired with cholinergic system enhancement will shape functional cortical circuits reorganization of visually impaired mice. The visual deficit is performed by a partial optic nerve crush (ONC) which provides a diffuse loss of function in the primary visual cortex, similar to ocular diseases or stroke, but allows partial restoration of function. The experimental approach consists in establishing the functional mapping of cortical circuits of mice expressing the calcium indicator GCaMP6s in the neurons before the loss of retinal input to V1 due to ONC and at different time points after the deficit. Our research hypothesis proposes that neurons that use acetylcholine modulate the visual neurons during visual training and contributes to learning of new visual abilities. Thus cholinergic enhancement can be used to aid the restoration of visual function after vision loss. The cholinergic drug tested to enhance the cholinergic effect is a cholinesterase inhibitor that improves cholinergic transmission. The final outcomes are to optimize a combined pharmacological and behavioral treatment, which could further translate to human visual rehabilitation. Restoration of the visual discrimination threshold and visual acuity of animals with an ONC is examined by behavioral studies. Change in cortical activity and plasticity are examined using surface electrodes and polytrode recordings and the cutting edge in vivo calcium imaging technique. This objective should determine the best cholinergic/visual stimulation strategy to enhance visual recovery and understand the mechanism of brain plasticity. This study should provide a vision rehabilitation strategy boosted by ACh enhancement of cortical responsiveness, which translates directly to human clinical setting. Because it targets the brain instead of the eyes, this visual rehabilitation procedure can be applied to a large array of visual deficits resulting from ocular disease or cerebral 
Characterization of human aldolase C mutants in autism and schizophreniaImaging studies of the human brain by MRI and PET scans have described spatial regions in the brain exhibiting a strong reliance on aerobic glycolysis. These regions spatially overlap with the same regions which for instance accumulate amyloid plaques in Alzheimer's disease. Glycolytic enzymes are subject to diverse post-translational modifications and proteomic studies have shown that the glycolytic enzyme aldolase in particular is subject to oxidative modifications in the etiology of numerous neurodegenerative diseases. The enzyme cleaves fructose-bisphosphate into triose-Ps and is essential for maintenance of the cellular energy supply, enabling cells to fulfill their physiological functions. With the exception of Purkinje cells, aldolase A isozyme is found in primarily in neurons in the brain. Aldolase C isozyme by contrast is found in astrocytes as well as in Purkinje cells. Astrocytes via their glycolysis play a key role in neurometabolic coupling providing lactate to neurons as their energy supply in synaptic transmission. The team of Dr. Guy Rouleau (CHUM/McGill) has found missense mutations in aldolase C by DNA sequencing of protein coding sequences present in the synaptic region in cohorts of patients with autism, schizophrenia and severe learning disabilities. The mutations are found exclusively in aldolase C and, not in aldolase A, suggesting that the loss of function by astrocytes may be a significant factor contributing to these neurodegenerative diseases. We propose to biochemically characterize these mutations in the aldolase C gene and determine how these mutations affect aldolase C function.Expression and purification protocols have been established for recombinant human aldolase C in our laboratory. Constructs of plasmid coding sequences of recombinant aldolase C having patient specific mutations are also available. Given that mutations are proximal to the active site, we anticipate changes in enzyme activity in these purified constructs. 
Oxidative stress in in obesity-induced liver disease.Impact d'épisodes récurrents d'encéphalopathie hépatique sévère sur la mort cellulaire neuronale chez les rats avec maladie de foie chronique.We recently characterized an animal model to study the effects of obesity and CLD on the brain. Sprague-Dawley rats are fed with a high-fat diet and then subjected to a bile duct ligation to induce cirrhosis. We have observed an aggravated neurological decline in these obese-CLD rats compared to respective controls (obesity vs CLD alone). As obesity and cirrhosis independently are associated with the generation of oxidative stress, we hypothesize an additive effect may be responsible for the neurological damage observed in obese and cirrhotic rats. The objective of this study is to evaluate oxidative stress in obese-cirrhotic rats (vs respective controls) in several organs: liver, muscle, brain and blood. Free radicals (superoxide), hydrogen peroxide, carbonylated proteins and nitrotyrosines will be assessed. In addition, therapeutic strategies including antioxidants will be tested and neurocognitive behavior will be evaluate in obese-cirrhotic rats. In turn, these easily translated findings will help improve the neurological prognosis for this specific population of patients.
New catalysts for the production of degradable polymers (1)New catalysts for the production of degradable polymersWith the widespread use of plastics, the amount of plastic waste in the environment, including microplastics (products of physical degradation of 1-5 mm diameter), is constantly increasing. This causes growing ecological concern, particularly in marine environments, where densities of microplastics higher than the density of plankton can be found in some areas and where no known sedimentation mechanism for these microplastics exists. For products with an increased chance to escape the recycling/waste management cycle, it will thus become paramount that plastic waste introduced into the environment will degrade over time to chemically harmless molecules, which essentially means CO2 and water.Polyesters are attractive targets for biodegradable plastics since many bacteria can hydrolyse the ester bond, thus breaking down the polymeric material. While research into catalysts for cyclic ester polymerization has increased dramatically (particularly in lactide polymerization), most of the reported catalysts are unsuitable for industrial application, which require high thermal stability (> 150 °C) and robustness to water. In this project, we aim to apply structure-reactivity relationships gained from previous work in our group to design highly stable, robust and highly active catalysts for the polymerization of cyclic esters with adaptable ligand frameworks, based on the following design principles: (i) multidentate ligands, (ii) metal ligand bonds stable against protonation, (iii) open coordination sites which provide high activity, (iv) C1 or C2 symmetric metal centers, which can favour stereoselective polymerization, (v) economic and non-toxic ligands based on C, H, N and O, (vi) first-row metal centers, (vii) alkoxide initiating group for polymerization.This project targets the synthesis of simple, but adaptable tetradentate ligands and their metal alkoxide complexes for use in  polymerization of lactide and other cyclic esters.
Chemical Characterization of Atmospheric Particulate Matter in QuebecLa caractérisation chimique de particules atmosphériques au QuébecAtmospheric aerosols, or particulate matter, are tiny particles suspended in the air which can impact climate as well as harm human health.  These particles are composed of thousands of compounds, both inorganic and organic, and their complexity is a significant challenge that hinders our understanding of this important atmospheric species.  The proposed research seeks to understand the chemical composition of organic aerosols (OA), which represent an important fraction of the total aerosol mass.  The composition and sources of OA are poorly understood in part because there are numerous possible sources that emit OA into the atmosphere (e.g. vehicles, cooking, wildfires).  To achieve this goal, the proposed research will characterize the composition of OA at a field site in Montreal using filter sampling and a tandem mass spectrometry system that includes an ion mobility spectrometer (MS-IMS-MS). These measurement will then be used to better understand the sources of particulate matter in the city.Particle samples will be taken at an established field site using a sampler that collects particles from a stream of air with filters.  The sampling period will have a duration of approximately four weeks, during which about 50 filter samples will be collected. The filters will then be brought back to the laboratory and the particles extracted and dissolved using different solvents.The MS-IMS-MS will chemically separate the different compounds in the samples and measure their concentrations. Compounds that serve as tracers for aerosol sources will be targeted.  For example, polycyclic aromatic hydrocarbons (PAHs) will be measured since they are a tracer for emissions of particles from diesel engines. The goal will then be to quantify the concentrations of the different tracers to determine what sources are responsable for the largest emissions of OA in Montreal.
Neuro-Imaging of the Social interaction Strategies in AutismStratégies d'interaction sociale dans le TSA (1)The project aims at better understanding how autistic individuals interact: using a game involving an Artificial Intelligence (AI) based on Bayesian Statistical Learning, and response modeling, we can identify response strategies used by individuals in a competition context (Devaine, Hollard, Daunizeau 2014). We've already underlined important differences between individual with and without autism with regards to these strategies (Devaine et al., IMFAR 2016), especially concerning the reciprocity of the interaction and the variety of strategies. What we want now is to better understand the neural basis of these differences using fMRI, EEG and MEG.During this project, the student will be able to develop her/his knowledge on ASD as well as her/his abilities in cognitive neurosciences, more precisely in paradigm-designing, neuro-imaging and in computational behavioural analysis. Moreover, he will contribute to the expansion of the knowledge in the field of autism.
Cops abd robbers on graphs III (infinite graphs) Cops and Robbers III (infinite graphs)The student will join a team led by Drs. Gena Hahn and Ben Seamone which researches pursuit-evasion games in graphs, specifically the "cops and robbers" game.  An evader (the "robber") moves from vertex to vertex in a graph, while a set of pursuers ("cops") attempt to capture the robber by occupying his current position.  Such pursuit-evasion games have direct applications to topics in robotics and network security.  The standard version of Cops and Robbers has been well-studied, primarily in the context of finite and undirected graphs.  In recent years, more attention has been paid to Cops and Robbers on infinite graphs.  Some fascinating questions immediately arise, beginning with the problem of how to define what it means for a set of cops to catch a robber.  Multiple variations on this definition have been proposed, and the relationships between these models is not yet fully understood.  The student joining our team will assist us in investigating the relationships between the various models of infinite cops and robbers. 
Comparaison de différentes méthodes d'arthrocenthèse de l'articulation interphalangienne distale chez le bovinDans la littérature, il y a un manque de description des techniques d'arthrocenthèse de l'articulation interphalangienne distale chez le bovin. Les infections de cette articulation sont relativement fréquentes et souvent mal diagnostiqués ou investigués en contexte de ferme par les praticiens nord-américains. Ce projet permettrait de mieux décrire cette technique et de déterminer la meilleure façon d'effectuer cette arthrocenthèse chez le bovin. Des pieds cadavériques de bovins laitiers et de bovins de boucherie seront récoltés en salle de nécropsie et en abattoir afin de tester différentes méthodes d'insertion d'aiguilles hypodermiques et positionnement des membres lors d'arthrocenthèse de l'articulation interphalangienne distale (IPD). L'objectif du projet est de déterminer la méthode la plus efficace d'arthrocenthèse de l'articulation IPD selon le positionnement des pieds, sachant que le positionnement des pieds est variable lorsqu'un bovin est contentionné par différents styles de tables de contention (cage avec bovin en décubitus latéral et cage avec bovin debout).
Évaluation des pratiques d’élevage entourant l'utilisation des antimicrobiens dans les troupeaux vache-veau du QuébecL'utilisation des antimicrobiens est une priorité de recherche identifiée par l'industrie canadienne du boeuf. Ce projet de recherche consiste à traduire, modifier, développer et administrer des questionnaires ou sondages (format électronique et papier) aux éleveurs vache-veau commerciaux et pur-sang du Québec afin de déterminer les pratiques d'élevage concernant l'utilisation des antimicrobiens à la ferme. Ce projet s'effectuera en collaboration avec le Réseau pancanadien de surveillance des troupeaux vache-veau qui comprend le regroupement de 7 chercheurs vétérinaires et agronomes répartis dans plusieurs provinces canadiennes (Alberta, Saskatchewan, Ontario, Québec).
Still Faster, Cheaper and Better? Redesigning Alternative Dispute Resolution for the 21st century. Through our civil justice reform mandates with International Finance, Corporation (IFC), member of the World Bank Group, we have had the opportunity to develop mediation laws and support the implementation of Alternative Dispute Resolution (ADR) Centers in various civil law and common law countries. Knowledge in the Dispute Prevention and resolution field is rapidly evolving and we are looking for skilled solution creators to be part of our “think tank” with the objective of redesigning mediation to facilitate access to justice for litigants and enhance investment climate for businesses. Our team is composed of 6 Full time Law Professors specialized in ADR dedicated to promote participatory justice in the 21st century.         
In situ spectroscopic analyzes of working catalysis working under microwave/induction stimulationAnalyse spectroscopiques d'un catalyseur stimulé par micro-ondes et induction_Clone (1)Heterogeneous catalysts are typically heated at high temperature for optimum conversion. This is achieved by heating the gas or the chamber with a furnace or a burner. The goal of the lab is to develop alternative means to heat the catalyst, namely using microwaves radiation that allows to specifically and locally heat the catalytic sites without the need of heating the support, gas and reaction chamber. In order to probe the presence of hot spot under microwave irradiation and possible catalyst deactivation, it is essential to characterize the catalyst during reaction. This is done in our lab, using an infrared (IR) camera and a Raman probe.Specifically, the research project aims at probing catalysts working under microwave irradiation using Raman spectroscopy and IR thermal imaging equipped with a zoom-in lens capable of achieving thermal images with resolutions of 50 µm. The catalysts can be Ni, Fe, and/or corresponding ferrites with various types of co-catalysts embedded in a porous matrix. IR imaging and Raman spectroscopy will be carried out with a probe on the experimental setup at two different wavelengths. The objective is to probe the phase change and the formation of carbides and oxides on the surface of the catalyst during reaction.
Modeling of a porous regenerator used in magnetic refrigerationModélisation d'un régénérateur poreux utilisé en réfrigeration magnétique (1)In this project, the recruited student will use a numerical 1.5D code developed with Matlab for the study of a regenerator used in magnetic refrigeration. It is based on the WDS model for the magnetocaloric effect and has been validated for a multilayer plate regenerator in gadolinium. The objective is to complete this work with simulations for other materials and other geometries including a porous regenerator. The electrokinetic effect will be also introduced for microregenerators to reduce the pressure drop.
Transport of bronchial mucus by pneumatic pressure dropsTransport du mucus bronchique par les cellules épithéliales (1)In this project, the recruited student will use a 3D code to simulate the transport of bronchial mucus in the upper airways in a two-phase flow environment. The objective is to perform a parametric study according to the form and amplitude of the pneumatic signal and have a detailed look at the flow in the bifurcations.
Characterization of the thermo-physical properties of nanofluidsCaractérisation des propriétés thermo-physiques de nanofluides (1)In this project, the recruited student will characterize the thermophysical properties of innovative nanofluids based on graphene particles or nanotubes of carbon:  measurements of the viscosity, conductivity (LFA) and heat capacity (DSC). According to the advancement of the internship, some numerical simulations could be also included. The student will be helped by a PhD student.
Modeling of a single-phase supersonic ejector Modélisation de l'écoulement dans un éjecteur supersonique monophasique (1)In this project, the recruited student will develop a 1D numerical code used to study single-phase supersonic ejector. Based on prior investigations, the objective is to improve the design of these ejectors used in refrigeration cycles. Based on the principles of mass and momentum conservation and on the first and second thermodynamic laws, this new tool will enable to deduce the optimal dimensions of the ejector to maximize its performances. This tool could be developed using Excel, MAtlab or any other software.



Development of a germanium plasma etching process Développement d'un procédé de gravure plasma du germanium (1)High efficiency solar cells use multi-junction solar cells based on III-V materials grown on a germanium substrate. The cells efficiency is directly linked to the choice of III-V materials that is constrained by the germanium properties, and more especially its lattice constant. The Univesité de Sherbrooke has developped an innovative approach that consists in etchign holes in the germanium in order to increase the range of III-V materials potentially integratable. This approach has a high potential providing that the shape and dimensions of the holes etched in germanium can be controlled. In this research project, we propose to develop robust and reproducible plasma etching processes that will enable the fabrication of holes with a controlled shape in a germanium substrate.
Development of a nanometer-scale spacer fabrication processDéveloppement d'un procédé de fabrication  d'espaceurs nanométriques (1)The fabrication of advanced transistors including single electron transistors and tunnel junction transistors necessitates the development of thin and controlled patterns of dielectric materials called spacers. Such patterns are formed by depositing a thin and conformal layer of dielectric on a dummy pattern, and then anisotropically etching the dielectric, leaving a ridge of dielectric on the dummy patern sidewall. In this project we propose to develop processes to form few nanometer-thick spacers in a dielectric materials. Using a combination of lithography, atomic layer deposition and plasma etching processes, the candidate will propose a process flow and develop the technological processes to enable the fabrication of thin dielectric spacers that will be used for the fabrication of single electron or tunnel junction field effect transistors. 
Development and Applications of New Ligands in Organometallic Catalysis (1)Développement de nouveaux ligands pour la catalyse organométalliqueOrganometallic catalysis has revolutionized synthetic chemistry over the past 40 years. The diversity of reactions made available by the latter has render this field invaluable for the synthesis of complex molecules. To achieve maximum catalytic efficiency, one must achieve a balance between stability and activity of the organometallic complex involved in the transformation. These properties are determined not only by the transition metal used, but equally by the ligands being part of the complex. The synthesis of new types of ligands thus allows the design of catalysts with new properties. We are particularly interested in the development of chiral anionic carbene (NHC) ligands. We have developed a new family based on N-iminoimidazolium ylides (Organometallics 2013, 1988). These compounds are obtained by a simple and modular synthetic route that can quickly lead to the creation of large libraries of organometallic complexes that facilitates the study of their potential. This diversity is also crucial for accurate optimization of the reactivity of the catalysts for specific methodologies.The project objective will be to synthesize new chiral variants of N-iminoimidazolium ylides, which are ligands precursors. Various organometallic complexes will be then developed from these and will be tested in model reactions to evaluate their effectiveness. The most promising catalysts give access to useful building blocks for the synthesis of compounds of medicinal interest, for example.
Development of New Hypervalent Iodine-mediated Synthetic Methodologies (1)Développement de nouvelles méthodes de synthèse promues par l'iode hypervalentHypervalent iodine reagents are of great interest as they are polyvalent electrophiles and mild oxidants. They are a great alternative to toxic transition metals often used to effect similar transformations. This chemistry is broad and a growing interest has been shown for the development of synthetic methodologies mediated by these compounds.One such iodine(III)-mediated reaction type that has great potential is the alpha-oxidation of carbonyl compounds. It is thus a very simple yet important reaction, as it enables a complementary route to functionalize the alpha-position of carbonyls. One particular reagent popularized by Koser et al. for this transformation is hydroxy(tosyloxy)iodobenzene, enabling the alpha-tosyloxylation of ketones. Using chiral iodane reagents, it is possible to do this transformation enantioselectively and generate chiral non racemic alpha-tosyloxy ketones. This is thus a privileged transformation, as these products are polyvalent chiral synthons, enabling divergent synthesis of a wide variety of alpha-chiral ketones derivatives. This methodology can be developed to use a catalytic quantity of an iodine(I) pre-catalyst.  Our group has contributed to this specific field in the past few years. For example, we have created a new family of catalysts, based on the iodoaryloxazoline scaffold, for the alpha-tosyloxylation of ketone derivatives (ACS Catalysis 2012, 219; J. Org. Chem. 2012, 11283, Tet. Asymm. 2013, 1193). These catalysts are currently among the best, both in terms of activity and selectivity, to promote this transformation. More recently, we have raised the possibility that using novel substrates to access the same products would be necessary to obtain good selectivities (Chem. Eur. J. 2015, 11206), and confirmed our hypothesis (J. Org. Chem. 2015, 6897, Org. Lett. 2015, 4918). We aim to capitalize on our current expertise to contribute high-impact research in the field.
Longevity linked financial securities (1) A life annuity is a contract which pays a fixed sum of money at regular intervals (e.g. yearly) for the remaining life of the beneficiary in exchange for a lump sum payment. An insurance company which has sold annuities is at risk that its annuity beneficiaries live longer than anticipated. A pension fund with defined benefit pensioners has similar longevity risk. These organizations can hedge this risk with  an  s-forward contract where the hedging counterparty pays a “locked-in”  fixed rate linked to the future survival rate of a cohort of people at a point in time and the "speculative" party pays an amount  linked to the actual survival rate of the cohort at that future date. The set of 65 year old Canadian women is an example of a cohort. The speculative party will be paid a premium by the hedger for the risk that the actual survival rate of the cohort may be higher than the locked-in rate. The hedger will likely choose instruments on several cohorts that will best match its pool of annuitants or pensioners. The s-forward is the simplest longevity linked instruments. There is a whole array of longevity/mortality instruments available like a longevity swap and a longevity cap to name only two of the most popular ones. In this project we will more specifically pursue the following tasks.  We will fit stochastic evolution models to historical mortality tables for a range of North American cohorts. We will perform a whole battery of statistical tests in order to establish the goodness-of-fit of the models. When satisfied with the fit, we will build-in the risk premium compensation and we will study the hedge effectiveness using Monte-Carlo simulations. Our main objective is to provide a framework for transparent pricing and for risk-transfer that is both effective and efficient.
Characterization with ultrasonic waves Caractérisation par ondes ultrasonores (1)This project aims at exploiting ultrasonic guided waves for material characterization. A first part of the internship consists in estimating material properties with the help of propagation models. The second part consists in implementing imaging algorithms to detect and localize diffusers in the material. Those diffusers can either be defects or added mechanical impedances.
Development of a novel method to identify E3 ubiquitin ligase subtrates in human cells (1)Développement d'une nouvelle méthode pour identifier les substrats d'E3 ubiquitine ligases dans les cellules humainesWe propose to use PRP19, a central player in the DNA damage response, as a model E3 ubiquitin ligase to devise a novel proteomics strategy which will streamline the systematic identification of ubiquitylation substrates. Using this assay, we will produce a detailed landscape of PRP19 targets during replicative stress, which will help us understand how this essential protein functions in genome maintenance. We envision that our method will be highly applicable to other ubiquitin ligases. This could have broad implications for many areas of cell biology given the central role of ubiquitylation in cellular metabolism. By identifying specific substrates of human ubiquitin ligases, we will help pinpoint the most clinically relevant proteins among this vastly underutilized class of pharmacological targets which is rapidly gaining traction in clinical trials on several cancer types.
Alternative compaction control method (1) Soil compaction is necessary to obtain a material whose mechanical (resistance and compressibility) and hydraulic (permeability) characteristics correspond to design specifications. Compaction control are usually performed with nucleodensimeters, a very expensive equipment, with high operational costs, in addiytion to being potentially hazardous to the operator. The method we are developing - and needs to be tested extensively in the field - is based on low cost, easy to use, non-hazardous equipment. The project involves extensive field (testing) and laboratory  work (characterization), all performed by interns and supervised by a graduate student and a senior technician. Results from the different equipment will be compared.
Role of Nlrs in neurodegenerative diseases (New)_Clone (1) Nlrx1, belongs to NLR family of intracellular sensors that regulate mayor cellular pathway including cell death and inflammation. Previous research implicated Nlrx1 in regulation of autophagy and reactive oxygen species production during viral infection. In addition most recent publication implicated Nlrx1 in regulation of the cell death in fibroblasts cultures.  Our preliminary data show that Nlrx1-/- mice are more prone to develop experimental autoimmune encephalomyelitis. The increased susceptibility of the Nlrx1-/- mice is associated with increased (2 fold) inflammatory infiltrate and induced astrogliosis (2 fold) compared to WT control. We also noted a drastic reduction (7 fold) in neuronal content in the spinal cords of Nlrx1-/- compared to WT mice. Such profound differences in the neuronal content cannot be explained by magnitude of the inflammatory response. Therefore, the cell death phenomenon that we observed has to be neuron specific. Aim 1 is to characterize inflammation-induced cell death in primary cultures from WT and Nlrx1-/-mice.Hypothesis: Nlrx1 inhibits inflammation-induced neuronal death. We will study inflammation-induced cell death in the mixed brain cultures that contain neurons, astrocytes, and microglia. In addition we will use oxygen/glucose deprivation model of stroke to screen several drag candidates. We will assess cell death by immunohistochemistry, flow cytometry, and Western blotting.Also, we utilize state-of-the-art behavior regognition system that will facilitate break-trough discveries in the domain of neurodegenerative diseases.The results of these studies will lay foundation for development of new therapeutical agents to treat neurodegenerative diseases
Contagion in financial markets: the application of network analysis in finance (1)The 2008 financial crisis highlighted the connectedness of financial institutions around the world. This networking can have important consequences, both positive and negative, for global and national financial systems.  In this context, network theory and social network analysis (SNA) can provide helpful tools and measures to better understand the effects of networks or any other phenomena of finance or, to quote Allen and Babus (2009): “Mapping the networks between financial institutions is a first step towards gaining a better understanding of modern financial systems.” The objective of this project is to study and analyse the topology and structure of different financial markets or networks, such as the mutual and pension funds networks, the syndicated loan market network and all the main securities markets. To do so, a comprehensive network theory approach that includes novel financial network analysis tools and metrics will offer an essential perspective on the underlying connections in the networks. Basic network structure metrics will be estimated, such as small-world statistic, scale-free parameters, etc. Further, novel network measures, which are typically developed in other fields, will be applied to the financial networks identified above: herd behavior, sources of diffusion, influential spreaders, bridges, adoption probabilities, mobility traces, etc.  Because different networks can emerge from the same connections (e.g., dual-mode network, correlation network, etc.), the metrics will be estimated for a variety of networks. The expected contributions of the project are both scientific and practical. 
Corrupt-to-clean mergers and acquisitions Corrupt to clean mergers and acquisitionsIn the majority of the mergers and acquisition deals, the acquirer comes from a country that is less corrupt than the target country. However, there exist companies in corrupt countries who acquire firms from clean countries. Since the companies in corrupt countries do not have experience to function in a clean environment, I analyse the outcome of corrupt-to-clean cross-border mergers. I hypothesise that corrupt-to-clean mergers are not successful in long term and the acquirers tend to sell off the target in a few years after the acquisition. 
Exclusion mechanisms in mobile genetic elements conferring multidrug resistance in enterobacteria_Clone (1)Mécanismes d'exclusion d'éléments génétiques mobiles responsables de la dissémination de multiresistantces aux antibiotiquesThe number of reports associating plasmids with genes coding for resistance against an extended spectrum of antibiotics has been unsettlingly rising in the past few years. A/C plasmids conferring multidrug resistance are now commonly found in enteric pathogens recovered from the environment, food producing animals, food products and humans. As such, they are a serious threat to both human and animal health.  However, little is known regarding the basic biology of A/C plasmids and the genetic determinants that make their propagation among enteric pathogen so efficient. Our recent work using several deletion mutants of a model A/C plasmid allowed us to identify several key genes involved in the regulation and transfer of A/C plasmids from a donor cell to a recipient cell. Two of these genes are important to prevent redundant acquisition of A/C plasmids by a bacterial cell, a mechanism called entry exclusion. That is, a cell that already contains an A/C plasmid is a poor recipient for acquisition of other A/C plasmids. This mechanism likely prevents futile exchange of identical plasmids between donor cells in a cell population. However, we recently identified in the Salmonella genomic island 1 (SGI1) a gene that alleviates A/C entry exclusion, thereby enabling the exchange de SGI1 between donor cells that bear A/C plasmids. We now seek to investigate the molecular mechanism allowing this gene to disable entry exclusion of A/C plasmids.
Regulation of the dissemination mutlitdrug resistance in Vibrio cholerae and Salmonella enterica (1)For the past four decades, multidrug resistance (MDR)-conferring plasmids of the A/C group have been sporadically recovered from diverse Enterobacteriaceae and Vibrionaceae found in the environment, food producing animals, food products and humans. The number of reports associating A/C plasmids with genes coding for resistance against an extended spectrum of antibiotics in enteric pathogens such as Escherichia coli, Klebsiella pneumoniae, Salmonella enterica or Vibrio cholerae has been unsettlingly rising in the past few years. Furthermore, the contribution of A/C plasmids to the successful dissemination of the MDR-conferring Salmonella genomic island 1 (SGI1 or its variants) is an additional reason of concern. A/C plasmids are large (ca. 140 to 200 kb), broad host-range plasmids that spread very efficiently in bacterial communities by conjugation. Their successful dissemination is contributing to the emergence of enteric pathogens that are highly resistant to an extended spectrum of antimicrobials and represent a serious threat to both human and animal health. However, little is known regarding the basic biology of A/C plasmids and the genetic determinants that make their propagation among enteric pathogen so efficient. Our recent work allowed us to identify Hfq, a small conserved protein that acts as a small RNA (sRNA) chaperone in bacteria, as a positive regulator of transfer of A/C plasmids. This project aims at deciphering how Hfq and sRNAs influence the network of A/C plasmid-borne genes that regulate A/C plasmid transfer. Among other, we will use a new procedure that combines MS2-sRNA affinity purification and RNA-sequencing (MapR) to identify mRNA encoded by A/C plasmids that are targeted by sRNAs.
Population study of eastern chipmunks The research project consist in a population study of eastern chipmunks (Tamias striatus) to establish the determinants of survival and reproductive success at the individual level. This project is part of a research program involving Bishop’s University, UQAM and University of Sherbrooke, which aims at quantifying several aspects related to physiological, behavioral and genetic components of the population. 
A life cycle impact assessment methodology based on planetary boundaries (1)During the project, student will see themselves becoming increasingly careful in their project work, mindful of their role in providing accurate results, and above all, feeling a sense of ownership and responsibility for the project and its progress. The student will be the leader in the above-mentioned research project. Hence, the student will be in charge of organizing the final product of the project, be it a paper and/or a presentation. The student’s project is a reasonable scope to ensure the likelihood that, within twelve weeks, the student will be able to describe results in a presentation at the Research Forum at the faculty of engineering, and, where possible, obtain publishable results.Please note that opportunities to pursue graduate studies (M.Sc.A or Ph.D) will also be offered to successful candidates, including funding trough the supervisor’s finding or the Globalink Graduate fellowshipPlanetary boundaries demarcate a “safe operating space” forhumanity and have been proposed as a new framework for understanding global environmental sustainability. Many companies and other actors wish to quantify environmental impacts, from e.g. products, in the language of planetary boundaries and explore the opportunities this gives for managingthe impacts, but currently, no methods or tools exist. The overall objective of this proposed research project is to construct an operational planetary boundaries methodology for life cycle impact assessment (LCIA). Oneobjective is defined to meet this goal: 1) Develop framework for aplanetary boundaries LCIA methodology. The project will advance the intern’s already well-established expertise on the subject and provide the partner organisation with the theoretical insight and tools required to use the planetary boundaries framework intheir decision making.
A Simplified Life Cycle Approach for Assessing Environmental impact of Green Building (1)A full life cycle assessment (LCA) is usually a time, energy, and data-intensive process requiring sophisticated methodology. Moreover, rapid growth in LCA methodological developments applied to green building has generated a large body of work that may appear to lack direction.This research project propose that environmental impact meta-analysis of green building highlights several key, sensitive parameters, provides a better understanding of the variability in LCA results, and then proposes a methodology to establish a simplified, streamlined approach based on regressions built on these key parameters. Green Building environmental performance can be linked to three essential components: technological (e.g., material choices), geographical (e.g., electricity mix), and LCA methodology (e.g., system boundaries).A regression will be derived based on detailed and published LCA results. Simple Environmental performance (i.e., emissions) curves depending on average on-site configurations and lifetime are proposed as a first step toward the proposed simplified and streamlined approach. This research will present a simplified model as an alternative to detailed LCA. The methodology is applied as a first trial to green building and could be expended to other system such as energy systems. Finally, the proposed approach will be helpful to identify research thrusts on how to further develop LCA methodology and improve obtained results in the field of green building.
Molecular basis of heme acquisition. Découvrir les bases moléculaires de l'acquisition de l'hème.Heme has a wealth of functions in biological systems, making it an essential micronutrient for all living organisms.  Defects in heme homeostasis are directly responsible for diseases, and have been tied to impaired development, metabolic syndromes and fungal virulence.  Consequently, it is critical to gain a comprehensive understanding of the molecular bases of heme-dependent proteins in living systems.  The research project will use a model system to decipher the interplay between important proteins involved in heme acquisition.  Furthermore, inhibitors will be tested as potential anti-fungal drugs against heme-dependent proteins as they are required for invasion of fungal cells.
Meiosis-specific checkpoints and regulators for sexual differentiation under nutrient starvation conditions.Identification de nouveaux régulateurs du programme de division cellulaire méiotique.A number of studies have shown that trace elements such as copper and zinc are necessary for normal progression of meiosis. Insufficient concentrations of these metal ions result in meiotic blocks as well as errors during meiosis, which give rise aneuploidy, cancer, infertility, and developmental defects. Despite the known essential role for essential metals during meiotic differentiation, metal-requiring and metal ion transport proteins involved in this developmental process remain poorly understood. Schizosaccharomyces pombe is one of the best genetically amenable organisms to use in deciphering key molecular aspects of meiotic division from its initiation through to the generation of gametes. Yeast meiosis-specific genes, especially those from S. pombe, share elevated degrees of homology with corresponding human genes. The proposed project will undertake the characterization of novel metal-dependent proteins that play critical signalling functions during meiosis. One system use for these studies is based on the S. pombe pat1-induced meiosis, which produces a highly synchronized meiotic entry, allowing the exquisite determination of transcriptional profiles and steady-state protein levels of cell-cycle regulators. A second system for the proposed studies is called azygotic meiosis and allows sufficient synchrony for cytological studies throughout the meiotic program. The learning and use of these 2 systems will allow, for the student, the discovery of new transporters and metal-dependent regulation processes during the cellular program that reduces the chromosomes complement by half, generating haploid gametes to ensure both genetic diversity and faithful reproduction. 
Role of SOCS1 in colorectal cancer (1) Rôle de SOCS1 dans le cancer colorectalOur work showed that the protein SOCS1 is a tumor suppressor in the liver by blocking inflammatory cytokine and hepatocyte growth factor-Met receptors signaling, and boosting p53 functions. However, SOCS1 was revealed to exert cell-context-dependent oncogenic activity in colorectal cancer (CRC). Namely, we have shown that SOCS1 is oncogenic in multiple CRC cell models, but that the selective deletion of its gene the intestinal epithelial cells of the mouse (Socs1∆iec mouse) evokes colon inflammation and neoplasia.This student research project is aimed at defining the molecular mechanisms by which SOCS1 blocks colitis-induced CRC. For this, the spatiotemporal expression/activation state of the Met receptor, p53 and other SOCS1-specific targets will be analyzed in our unique Socs1∆iec mouse model by immunohistochemistry, immunofluorescence, immunoblotting and real-time PCR. By defining the molecular determinants by which SOCS1 within IECs limits colitis-induced CRC, we may identify cellular targets for the development of innovative CRC therapies.
Canadian Lake Pulse project Lake Pulse is the largest limnological project ever carried in Canada to assess the health status of Canadian lakes. It arose from the collaboration of 14 universities. Over three years, the research team will sample over 680 lakes across Canada for a myriad of variables, from genomics to optics, including biology, physics and chemistry. The overall aim is to develop new methods to monitor lakes (e.g. remote sensing) and new limnological knowledge. Check out lakepulse.ca for more information.
L'apprentissage mobile et l'enseignement de la géographie Ce projet s'inscrit dans un contexte d'innovation technopédagogique à l'Université de Sherbrooke qui vit actuellement un virage numérique important et s'engage dans le développement d'applications mobiles pour soutenir l'apprentissage dans les différentes facultés et la mise en collaboration avec les partenaires scolaires et communautaires. Dans le cadre de ce projet de stage, l'étudiant sera amené à collaborer à une recherche, dont l'équipe est composée de 3 professeurs chercheurs provenant de la faculté d'éducation (pédagogie et didactique) et des sciences humaines (géomatique). Cette recherche se réalisera auprès de différents acteurs de la formation concernés par l'enseignement de la géographie. Ces acteurs pourront être des enseignants du primaire, des enseignants du secondaire, des enseignants du supérieur, des conseillers pédagogiques ou des enseignants en formation. La problématique globale de ce projet de recherche concerne l'usage des technologies mobiles en enseignement pour soutenir l'apprentissage de la géographie. Le problème spécifique auquel s'adresse ce projet est le manque de connaissances concernant les pratiques mises en oeuvre dans les différents milieux d'enseignement ciblés, les savoirs et les compétences des enseignants (didactiques, pédagogiques, technologiques et technopédagogiques), et les besoins de formation que ces derniers expriment. Cette recherche s'inscrit dans une démarche qualitative dont l'objectif sera de faire ressortir différents portraits, postures, modèles et caractéristiques d'acteurs selon les contextes d'expérience, d'enseignement et de formation dont ils proviennent.  
Analyse de l'activité de travail des enseignants des métiers spécialisésCette recherche s'intéresse au travail des enseignants de la formation professionnelle (enseignants en coiffure, mécanique, pâtisserie etc.). Le métier d'enseignant de la formation professionnelle est peu connu, mais pas moins utile, car il contribue à la formation de la main d'œuvre qualifiée si nécessaire pour l'économie de chaque pays. Pourtant, peu de recherches y sont consacrées. L'objectif de cette recherche est de documenter et de comprendre en profondeur le travail des enseignants de métiers, c'est à dire des enseignants qui exercent leur métier dans les centres de formation professionnelle. Nous accompagnerons plusieurs enseignants sur une journée complète de travail pour observer de près en quoi consiste leur activité quotidienne. Plusieurs objectifs sont visés: 1/décrire le travail des enseignants pour démystifier ce métier peu valorisé dans le domaine de l'éducation, 2/identifier des besoins potentiels en formation afin d'améliorer l'offre actuelle de formation à l'enseignement professionnel et 3/identifier des situations de travail qui ont un fort potentiel d'apprentissage et qui pourraient être utilisées comme support pour la formation.
Medical Imaging - Developing a new breast cancer imaging method (1)This project looks to help validate and improve the breast cancer imaging method being developed in the laboratory of Professor Van Houten.  The project involves the development of new 3D motion imaging technics and image processing methods to calculate interior mechanical properties based on exterior surface data.  The imaging is provided by 3D Digital Image Correlation methods and multi-frequency vibration.  The measured motion data is then processed by imaging algorithms developed within the lab that permit the estimation of the mechanical properties of the breast tissue.
Medical Imaging - Visualizing the Mechanical Properties of the Brain (1)This project looks to improve the MR Elastography imaging system in place at the Medical Research Center at the University of Sherbrooke.  There are multiple parts of the project that can be improved.  The mechanical actuation system used to generate motion within the tissue can be improved from its current design.  This system uses piezoelectric drivers to generate precise vibrations within the imaging field.  There are also mutliple improvements that can be made to the software system that is used to generate the images.  This includes programming new image treatment and mechanical modeling routines.
Weyl Semi-metals Transport in Weyl semi-metalsSpin fluctuations have not been studied in Weyl semi-metals. Yet, they are likely to be strongly influenced by topological properties. Using a non-perturbative method, valid when electron-electron interactions are important but sufficiently small for the system to remain metallic, we plan an exhaustive study of the fundamental spin properties that can then be verified by neutron scattering. My group is part of the "Institut quantique" that was awarded a 33.5M$ grant in 2015 and that focuses on quantum matter and quantum information. The quantum-materials theory group comprises four professors, about 15 graduate students and four postdocs. We have access to one of the most powerful supercomputers in Canada. 
Strongly correlated superconductivity Strongly correlated superconductivityNous avons développé des méthodes sophistiquées qui permettent d'explorer les propriétés et le mécanisme d'appariement des supraconducteurs à haute température. De façon un peu paradoxale, ces matériaux deviennent supraconducteurs lorsqu'on rajoute des porteurs dans un isolant. Le type de supraconductivité qui apparaît alors est très différent de ce qui est prédit par la théorie standard. On qualifie cette supraconductivité de "fortement corrélée". D'autres matériaux manifestent ce type de supraconductivité. Il s'agit donc de faire des calculs des propriétés supraconductrices pour des matériaux différents. Ceci nous permet de vérifier la validité de ces nouvelles approches théoriques basées sur de nouveaux concepts, des algorithmes puissants et un contact direct avec l'expérience.
Quantum mechanics to the rescue of your refrigerator The experimental groupe of Professor Fournier in Sherbrooke has already made breakthroughs in this area. This project aims at assisting their reserach by predicting theoretically the magnetocaloric properties of new materials using the most sophisticated methods of electronic structure calculations. This research will also allow us to make advances in the fundamental aspects of the problem. My group is part of the "Institut quantique" that was awarded a 33.5M$ grant in 2015 and that focuses on quantum matter and quantum information. The quantum-materials theory group comprises four professors, about 15 graduate students and four postdocs. We have access to one of the most powerful supercomputers in Canada. 
PACE4 as a candidate biomarker for prostate cancer (1)PACE4 en tant que biomarqueur de candidat pour le cancer de la prostateFor prostate cancer, the approved serum biomarker is prostate-specific antigen (PSA). While blood PSA remains the only diagnostic test used, it has serious disadvantages, especially for early detection, as elevated PSA levels do not necessarily mean prostate cancer. As PSA positive results are not always due to the presence of cancer cells, there is an unmet need for more specific methods for early screening, methods that facilitate the monitoring of prostate cancer progression, as well as the efficiency monitoring of targeted therapies. We showed that PACE4, an enzyme of the family of proprotein convertases, is overexpressed in prostate cancer and these changes correlate with disease severity. PACE4 can also be detected in the blood of prostate cancer patients. We will test PACE4 as a marker of prostate cancer to complement PSA, either as an early screening test, as a discriminatory measure or as a post-surgical assay. Proteomics combined with mass spectrometry is a relatively novel, yet powerful technology to identify and quantity proteins in tissues and serum. Recent technological developments have resulted in increased sensitivity. We have shown that PACE4 is severely affected in prostate cancer, as we can observe these changes in the tumor tissues. The measure of PACE4 in serum has been possible thanks to sensitive mass spectrometry techniques. What remains to be done is to validate PACE4 as a true blood marker for prostate cancer. If we can show a correlation of increase blood levels of PACE4 and prostate cancer, this could potentially solve the known problems associated with PSA screening. The search for cancer biomarkers has touched genomics, proteomics and molecular imaging and appears to be ripe for clinical exploitation. 
Molecular Simulation of Polymers Molecular Simulation of PolymersIn 1995, P.W. Anderson, in Science, wrote: “The deepest and most interesting unsolved problem in solid state theory is probably the theory of nature of glass and the glass transition.” Despite several years of research, this long-standing problem has not revealed all its secrets.  It is still fascinating that, by decreasing the temperature, properties of polymers, such as Young modulus or viscosity, change drastically without involving great modification of the overall structure: the polymer remains isotropic.  This change in the polymer properties occurs at the glass transition temperature, Tg, going from a rubbery state to an amorphous solid, a glass, by decreasing the temperature.  Moreover, to increase the difficulty in better understanding this tricky problem, the studied domain spreads over decades of time.  In our lab, we focus the study of this phenomenon from an atomistic perspective.  Our approach is based on molecular dynamics simulation carried out on a series of polymers.  Since a linear relationship is observed between experimental and simulated Tgs, molecular insight on the reason that give rise to this phenomenon can be gained, despite a relatively small but characteristic portion of the configuration space explored.  The focus is currently made towards the disclosure of heterogeneity from a brand new viewpoint.  Heterogeneity can be understood as different parts of the system moving at different rates, thus yielding cooperative effects.  
Telomerase and Cancer - Finding the Principle Links. Due to the intricacies of DNA replication, DNA ends cannot be completely duplicated, an issue dubbed the “end-replication problem”. Hence, the mechanisms and factors involved in replicating the telomeres are essential for genome stability. The student’s project will be part of our goals to uncover new general principles of telomerase mediated telomere replication. Telomerase is a ribonucleoprotein (RNP)-enzyme that minimally requires a single protein component and one RNA species for intrinsic activity in vitro. Using in vivo single molecule tracking via microscopy and in depth molecular genetic and biochemical analyses, we recently showed that yeast telomerase makes productive contacts with its substrate, the telomeres, exclusively during S-phase. Furthermore, we showed that the RNP only contains one RNA molecule and hence operates as a monomer, overturning a long-standing dogma. Most recently, we also reported the discovery or three hitherto unknown core telomerase subunits. These three proteins in fact allowed us for the first time to establish an in vitro telomerase assay for yeast. However, the dynamics of RNP generation, full composition, transport, regulation and assembly of the active RNP on telomeres are poorly understood. Furthermore, telomerase components are haplo-insufficient in humans and yeast, suggesting a very tight regulation for at least certain components of the RNP. The student will be associated with a senior member of the lab and extend and analyze an in vitro telomerase assay that is based on proteins and conditions described in our recent Cell paper (Lemieux et al.; Cell 2016). She/he will analyze the concentration needs of the various constituents, assay temperature and pH optima and also include certain mutant forms of the proteins and or the RNA. Finally, the in vitro reconstituted RNP can be analyzed for proper assembly and RNA folding using the appropriate tools.
Genomic regulation in cancer and AIDS_2017 (1) Students will be invited to join their choice of two ongoing projects in the laboratory. We employ a multidisciplinary approach taking advantages of cutting-edge advances in genomics, proteomics, biochemistry, molecular biology, cell biology and bioinformatics. The first is the role of a new pathway of programmed cell death (apoptosis) termed the TAF6delta pathway in cancer. Molecular, genomic and proteomic techniques will be used to ask whether or not this pathway is defective in tumours including breast cancer and lung cancer cells. The second project aims to understand the molecular mechanisms controlling HIV latency. Our recent work has opened an exciting new research avenue into novel core promoter-binding proteins that provide new opportunities to find a functional cure for HIV/AIDS. New candidate proteins for therapeutic targets will be investigated by in vitro and in vivo to define their impact on HIV replication/transcription.Lab members communicate in either English or French. We also have a working knowledge of Spanish. Sherbooke provides an excellent quality of life and exception outdoor opportunities.
Molecular Simulation of Liquid Crystals Molecular Simulation of PolymersLiquid crystals remain a phase of matter that has not yet revealed all its secrets. These mesophases arise from the arrangement of molecules that combine a rigid part leading to the crystalline character, with a flexible portion that provides the required mobility. A detailed understanding of what is happening raises a lot of interest not only from a fundamental point of view, but also from industrial needs.  The smectic C phase is a very interesting example.  Thanks to its structure where molecules are all tilted in smectic layers, applications in display and in non-linear optics can be found.  In my laboratory of molecular physical chemistry, we propose to study these liquid crystalline phases through the combined use of molecular simulation and experiment. The simulation becomes an increasing asset in a laboratory through the use of the multi-scale approach that has been awarded the Nobel Prize in Chemistry 2013. Actually to understand a phenomenon, it is necessary to use complementarily simulation - theory - experiment. Thus, thanks to the concerted use of simulations, and experiments (differential scanning calorimetry or DSC, polarized light microscope, X-ray diffraction), with the support of existing theories, complex relationship between the atomic structure and the existence of liquid crystalline phases can be better understood. For example, we want to better understand why the liquid crystal phases appear for a certain isomer, but not with the other, when the temperature is lowered.
Preparation of a leading textbook on Construction of Statutes in CanadaPreparation of a leading textbook on Construction of statutes Le projet consiste à participer à l'élaboration d'un ouvrage important en interprétation des lois. Il s'agit d'un texte qui a souvent été cité pat la Cour suprême du Canada et dont la prochaine édition sera profondément révisée. Le projet consiste à réunir des textes doctrinaux portant sur l'interprétation des lois ainsi que la jurisprudence.
Preparation of a multilingual legal dictionary Élaboration d'un dictionnaire juridique multilingue/Participatin in a Multilingual Legal Dictionary (1)This project consists in the preparation of entries for a multilingual and multijuridical dictionary. This project implies comparative legal research between common law and civil law concepts and terminology, expressed in French and English.
Équilibre et équation chimique \ Balancig chemical equationsÉquilibre et équation chimique \ Balancig chemical equations (1)The problem of balancing chemical equations is a problem that has generated a lot of interest in teaching chemistry as many articles on the subject appeared in the Journal of Chemical Education. Let us observe that this issue falls into the category of mixing problems in linear programming. Indeed the components in a chemical equation can be seen as ingredients with certain characteristics. The problem is then to solve a homogeneous equation by obtaining the row reduced form of the matrix of the system. This leads to equations that we must solve in rational arithmetic since all data and the unknowns will be integer values. Then this raises issues related to inputs and outputs and the number of independent chemical equations (or reactions). We could obtain all possible solutions by enumerating the generating vectors of the subspace of solutions. We want to analyze more in depth the role of subspaces associated to the coefficient matrix, as well as their respective bases, and make a link with its generalized inverse. At the end, in addition to have clarified the mathematical aspects of this problem, the result will be to get a versatile tool, in the form of software, for balancing chemical equations either directly or by allowing interaction with this software. 
Mathematical modeling of the diatoms/Modélisation des diatomésModélisation mathématique des diatomées   (1)This project is related to the description and the classification of the forms of the diatoms (unicellular algae which grow in water) and requires the knowledge of traditional mathematical analysis, topology, analytic geometry, and discrete geometry. Moreover this project could be of interest for the biologists and the ecologists not only because it will describe the growth of diatoms but also because that the presence or the absence of the diatoms in a river is connected to its pollution.   We would like to describe the different shapes of the diatoms using level sets of well selected functions (like sums and/or products of distance functions for example). These functions are simple functions and the fact they appear in this context may raise questions. At this step, we will study a problem similar to the Weber’s or Fermat’s problem in optimization (minimizing sums of distances) and lead to closed curves called generalized conics. This phase of the project requires the knowledge of subjects like mathematical analysis, analytic geometry, and optimization.   Also we would like to obtain the area of a plane projection of a diatom by using the discrete Green Theorem (and its variants). Here we will consider algorithms of contour detection based on pixels of an image and will make corrections for a more precise calculation of the area if necessary. Here discrte geometry is useful.
Identification of transformation products of organic contaminants in soils by liquid chromatography-tandem mass spectrometryToday there are more than 27 million commercially available chemicals and approximatively 30000 of those are produced in quantities larger than one tonne per year. It is expected that this number will increase and thus the structural diversity of contaminants will increase in the near future as newer compounds and materials are synthesized and mass-produced. In order to cope with this diversity, newer methodologies are necessary to better focalise our research efforts on the most harmful compounds and to better understand how those contaminants transform once released into the environment. Current knowledge indicates that the capacity of soils to degrade emerging contaminants is variable and depends on several factors such as the nature of the contaminant and soils properties. This project will study how four model substances (e.g. bezafibrate , dibutyl phthalate, tributyl phosphate and triclosan), found at relatively high concentrations in wastewaters and surface waters or with the potential to bioaccumulate in soil macroflora, behave in agricultural soils.The student in charge of this project will participate in the development of a new method of identification of transformation products of organic compounds in agricultural soils. The project consists in controlled degradation experiments in the laboratory using cultures of bacteria and fungi commonly found in soil and know to be able to degrade organic contaminants. To reach this objective, the student will work with state-of-the-art analytical instrumentation (ultra-performance liquid chromatograph, quadrupole-time-of-flight mass spectrometer, linear ion trap mass spectrometer, etc.) in a recently renovated (2011) mass spectrometry laboratory. This study will help us to better understand how important emerging contaminants behave in agricultural soils. The student in charge of the project will be co-supervised by experienced members of my research group and will benefit from interactions with professors and research associates with many years of experience.
On the presence of disinfection-byproducts in drinking water The presence of disinfection by-products in drinking water has been linked by previous studies to bladder and colon cancers as well as leukemia. Preliminary results of a study done in collaboration with Prof. Luc Gaudreau indicate that the aryl hydrocarbon receptor (AhR) in MCF7 breast cancer cells is activated by exposure to concentrated extracts of drinking water sampled in the Estrie region in Québec, Canada. The activation of AhR is measured by the level of expression of CYP1A1 and CYP1B1 genes that regulate, among others, estrogen metabolism. These results suggest that the presence of contaminants in drinking waters can potentially induce an imbalance in hormone metabolism. Therefore, we propose here a 4-month internship project that aims to perform an explorative study in order to determine the presence of disinfection by-products of low molecular mass such as halogenated acetonitriles, halogenated nitromethanes, halogenated ketones and trihalomethanes in water samples from the Estrie region. The student in charge of the project will sample municipal drinking water from 10 different locations across the region of Estrie. Grab samples of drinking water will be collected at four different times in the same day, in 4 different weeks between September and November to take into account journal, weakly and seasonal variability. Target analytes will be extracted and quantified by headspace-solid-phase microextraction and analyzed by gas chromatography-mass spectrometry. The results of this study will allow us to improve our understanding of the activation of AhR by drinking water.
Visual Basic application for the identification of unknown contaminants in environmental samples_Clone (1)Today there are more than 27 million commercially available chemicals and approximatively 30000 of those are produced in quantities larger than one tonne per year. It is expected that this number will increase and thus the structural diversity of contaminants will increase in the near future as newer compounds and materials are synthesized and mass-produced. In order to cope with this diversity, newer methodologies are necessary to better focalise our research efforts on the most harmful compounds and identify them rapidly. Therefore, we are interested in developing an user-friendly software application that will help us analyse rapidly and efficiently large amounts of data obtained from environmental samples.The student in charge of this project will participate in the development of a Visual Basic application that will be employed as and add-in for Microsoft Excel. The application will be able to analyse arrays of data acquired experimentally and compare them to a database of environmental contaminants in order to determine if a contaminant is present in the samples. The student will be co-supervised by experienced members of my research group and will benefit from interactions with professors and research associates with many years of experience. 
L'innovation technopédagogique à la Faculté d'éducation de l'Université de SherbrookeCe projet s'inscrit dans un contexte d'innovation technopédagogique à l'Université de Sherbrooke qui vit actuellement un virage numérique important. Dans ce contexte, la Faculté d’éducation a mis sur pied un Pôle dont la vision principale est d’améliorer la qualité de la formation et de se distinguer des programmes en éducation offerts par les autres universités en prenant le virage numérique et en soutenant l’innovation technopédagogique de la Faculté selon les deux dimensions suivantes: 1. La dimension « formation en ligne » du Pôle; 2. Les dimensions « hybride et numérique » du Pôle.C’est en ce sens que l’étudiant, dans ce projet de stage, sera invité à collaborer au Pôle, dont le Comité directeur est constitué de deux professeurs, d’une doctorante et d’un conseiller technopédagogique, tous issus de la Faculté d’éducation. Son engagement consistera principalement à documenter le volet « innovation technopédagogique ». En ce sens, l’étudiant sera amené à faire une recherche dans les différentes banques de données pour définir l’innovation dans son sens large et contribuer au développement d'un cadre théorique sur lequel s’appuyer, spécifiquement en ce qui a trait à la technopédagogie. Il sera ensuite demandé à l’étudiant de faire une recension des différentes pratiques d’innovation de la Faculté d’éducation en rencontrant et questionnant ses différents acteurs. Ces derniers seront principalement des professeurs, des chargés de cours et des conseillers pédagogiques. Ces pratiques innovantes pourront ensuite être confrontées au cadre théorique développé, afin d’être critiquées et analysées. 
Mécanique des fluides dans les microturbomachines - études expérimentalesL'objectif principal du projet est de caractériser expérimentalement les microturbines que nous avons fabriqué. Afin de poursuivre leur développement, nous devons mettre les microturbines à l'épreuve et mesurer ses performances. Nous voulons aussi investiguer son comportement afin de comparer  aux prédictions faites durant la phase de conception.  Pour les aspects qui ne sont pas prédictible, nous voulons aussi explorer le comportement expérimentalement pour mieux comprendre son fonctionnement, ses limites et les performances atteignables.   Les aspects qui peuvent ainsi être étudiés incluent: la mécanique des fluides à faible nombre de Reynolds dans les turbomachines (Re<3000), les écoulements visqueux dans la micropompe, les écoulements compressibles dans les paliers hydrostatiques et hydrodynamiques, le transfert de chaleur par conduction et convection, ainsi que la dynamique des rotors à l'échelle microscopique.  Plusieurs de ces aspects demeurent à ce jour inexplorés, étant donné la nouveauté des microturbines d'échelle millimétrique. À cette petite échelle, il est par contre difficile d'insérer de l'instrumentation pour mesurer l'écoulement, donc nous avons recours à la simulation (CFD) pour mieux comprendre les écoulements internes.  Expérimentalement, nous mesurons les valeurs d'entrée et de sortie, tel que débits, pressions, et températures, ainsi que la vitesse de rotation et les vibrations du rotor. Pour y parvenir, nous avons développé des montages spécialisés avec systèmes de contrôle et d'acquisition de données pour les microturbines.  L'objectif du stage est mener des expériences afin d'investiguer le comportement de la microturbine, incluant non seulement la turbomachinerie, mais aussi les écoulements dans la pompe et les paliers.  Des améliorations au banc d'essais seront aussi utiles pour mieux comprendre le comportement de la microturbine.  La nouvelle compréhension qui ressortira de ces travaux guidera la conception de la prochaine génération de microturbines et permettra leur opération à plus grande vitesse et puissance.
Enterprise social media and collaborative innovationEnterprise social media for collaborative innovationThe emergence of social media has changed organizational practices, particularly those related to knowledge management. The possibilities of exponential interactions and the growing diversity of information sources open up new ways of knowlledge creation and management, which contributes to stimulate innovation. These platforms provide an unprecedented opportunity for organizations that want to foster collaboration among employees to innovate. However, studies on their contribution to collaborative innovation remain scarce. This project aims to fill this gap and study the impact of entreprise social media on knowledge management to support collaborative innovation. To do this, a systematic review of the literature was first carried out to define the conceptual framework and to review the factors related to the dimensions of knowledge management when using these platforms. In a second phase, multiple case studies will be carried out with organizations that operate this type of tool. This empirical phase will: 1) validate and refine the conceptual framework that will emerge from the literature; 2) analyze the nature and dynamics of collaboration using social network analysis, considering links, exchanges, generated content and connected objects interacting with users; 3) understand the contribution of these social media to knowledge management; 4) identigy the contribution of enterprise social media to collaborative innovation. Finally, recommendations will be formulated to guide managers in the use and implementation of these platforms capable of fostering collaborative innovation.
Genetic elements important for plant root colonization by a beneficial bacterium (1)Éléments génétiques importants pour la colonisation des racines de plantes par une bactérie bénéfiqueAs discovered by our laboratory, root colonization by B. subtilis requires the formation of a biofilm in response to plant material. Other cellular processes are likely involved in this association with roots, but they are still unknown. Preliminary results obtained via genetic screen and transcriptomic allowed us to identify several Bacillus subtilis genetic elements (genes, plasmid and non-coding RNA) that could possibly play a role in plant roots colonization. The research project proposed here consist in examining if one or two of these elements have an influence on B. subtilis capacity to colonize plant roots and provide the plants with beneficial activities. Specifically, the student will start by constructing mutated Bacillus subtilis strains deleted for or overexpressing the genetic element(s). Molecular biology,  bacterial genetic and phage transduction techniques wil be used to construct these strains.  Then, the capacity of these mutated B. subtilis  to colonize plant roots will be examine using a fluorescence microscopy approach and an in vitro colonization assay.  If the time allows it, the student will then evaluate if the mutated B. subtilis can still form biofilm in response of plant root material, and if it can chemotax toward plant root exudates.  These different experiments will be performed using protocols optimized in the laboratory. This project will allow the intern to learn a wide variety of techniques, and to experiment what it is like to be responsible of a research project.
La ludification (ou les jeux sérieux) au service de la gestion de classeLa ludification (ou les jeux sérieux) au service de la gestion de classeAlors que le phénomène des jeux sérieux prend de l’ampleur en rendant l’apprentissage ludique, une application canadienne comme Classcraft (conçue au Québec, à Sherbrooke) mise sur une ludification au service de la gestion de classe (que ce soit dans un contexte d’enseignement au primaire, au secondaire ou autres). Au quotidien, l'utilisation de ce jeu de rôles technopédagogique cherche à créer une dynamique favorable à l’apprentissage au sein d’un groupe d’élèves (au lieu de miser sur l’apprentissage d’un contenu disciplinaire comme la majorité des jeux sérieux). Ainsi, une telle application peut avoir une portée collaborative (peu associée aux jeux sérieux). D’autres outils technopédagogiques peuvent s’utiliser en ce sens. Que ce soit avec Classcraft ou d'autres applications, il faut toutefois considérer la posture des enseignants lorsqu’ils s’engagent avec leurs élèves dans une telle «aventure». Cette offre de stage porte sur les utilisations possibles d’applications comme Classcraft afin de favoriser la création d’une communauté d’apprentissage au sein de la classe. Le stagiaire aura la responsabilité de réaliser une recension systématique des écrits, selon une démarche scientifique rigoureuse. Ce portrait des outils et des utilisations mènera à la préparation d’une communication et d'un article qui impliqueront à nouveau le stagiaire. Notez que ce stage peut ouvrir sur un projet de maîtrise intéressant en technopédagogie.
Leadership du directeur des sytèmes d'information en contexte hospitalier: le cas de la transformation du DSILe DSI (Directorat des systèmes d’information) a beaucoup évolué depuis quelques années. Dans la présente étude, nous nous intéressons au détail de la transformation et essayons de comprendre pourquoi et comment un DSI réussit ou non à se transformer. Ainsi, ce projet de recherche vise à mieux comprendre la transformation du DSI au sein des organisations à travers l’étude du leadership exercé par les acteurs clés du DSI. Plus spécifiquement, nous explorons les actions et stratégies mises en place par des acteurs-clés et les facteurs d’influence (types de pouvoirs et leurs impacts) sur la transformation du DSI. Pour répondre à ces questions de recherche, une étude de cas longitudinale a été réalisée au sein d’un centre hospitalier canadien. Les sources de données sont diverses et trois périodes de cueillette de données ont été réalisées. Au total, 20 entrevues ont été réalisées et retranscrites. Une période d’observation d’un an a également été réalisée et plusieurs notes et documents d’observation ont été recueillis. L’ensemble des données nécessaires à l’étude a donc été recueilli. Au total, c’est plus de 300 pages de transcription d’entrevues, 140 pages de notes manuscrites et 230 pages de documentation qui doivent maintenant être analysées. Cette étude veut illustrer comment les actions des acteurs clés jouent un rôle fondamental, au quotidien, dans l’évolution de la transformation et comment ceux-ci peuvent agir et interagir de façon à contribuer à l’échec ou au succès de la transformation. La littérature en systèmes d’information propose un certain nombre d’études de cas montrant des transformations de DSI mais peu s’attardent à proposer une explication théorique de celle-ci.  Nous espérons que cette étude permettra de comprendre l’importante complexité impliquée dans les activités de transformation de DSI et d’aller au-delà de la présence/absence de facteurs clés de succès. 
Définition des besoins en contexte d'intelligence d'affaires La définition des besoins est une étape critique au succès des projets de systèmes d’information. Différentes techniques existes pour recueillir ceux-ci, notamment l’entrevue, l’observation, l’analyse par les buts, l’analyse de scénarios et différentes techniques de modélisation pour n’en nommer que quelques-unes. Le projet vise à mieux comprendre comment ces techniques sont utilisées à l’intérieur du processus d’analyse des besoins. Pour répondre à cet objectif de recherche, une étude qualitative a été réalisée auprès d’analystes BI et d’autres professionnels du domaine. Au total, 25 entrevues ont été réalisées. Ces entrevues ont été enregistrées et doivent maintenant être analysées. L’analyse vise à schématiser le processus d’utilisation (itératif) de ces techniques dans le contexte de projets d’intelligence d’affaires, et de comparer le modèle obtenu dans un contexte transactionnel. Toutes les données nécessaires à ces analyses ont été recueillies. Cette étude veut illustrer comment les actions des analystes BI jouent un rôle fondamental, au quotidien, dans l’évolution de la définition des exigences et comment ce processus peut contribuer à l’échec ou au succès du projet BI. Nous espérons que cette étude permettra de comprendre l’importante complexité impliquée dans la définition des exigences et d’aller au-delà de la simple proposition de supériorité d’une technique par rapport à une autre.
Permeability of macrocycles Macrocycles are a rapidly expanding class of new drugs, because they combine the advantages of small molecules (cell permeability, oral bioavailability) with those of large molecules (large interacting surfaces).In this project, we will synthesize bicyclic molecules using organic synthesis, and study how their structure influences their cellular permeability. Right now, the bottleneck in macrocycle drug discovery is to understand what in their structure helps their permeability.We will synthesize bicycles using macrolactamization and ring closing metathesis, using standard organic chemistry reactions (air-sensitive synthesis, use of catalysts, purification using column chromatography), then analyze their permeability properties using the PAMPA assay (analysis mae by UPLC-MS).
Computer and information security in universities Sécurité informatique dans les universités (1)Building and using a tool to compare computer seurity practices in universities.
Recognizing the opponent's goals in game AI Artificial intelligence (AI) presents the potential to profoundly transform our society with various applications that will positively affect the economy and our everyday life. Intelligent automated agents will soon be driving applications in many including, transportation, social media, game AI, educational tools, intelligence analysis, defense and security. The ability of these agents to effectively support and naturally interact with people will largely depend on their proficiency to recognize the goals and plans of other agents. The problem of recognizing the goals or plans of other agents is known as the plan recognition problem or the intent recognition problem. While interesting advances have been made over the years, today plan recognition algorithms are too ineffective for many applications. The objective of this research project is to explore, improve, and develop plan recognition algorithms that can cope with complex domains. The research avenues articulate around automated planning, algorithmic game-theory and machine learning.
Predictive density estimation (1) Predictive analysis seeks to extract information (X) from current or past data to predict future patterns (Y).  The most complete description of Y is a histogram and a correspongly ambitious objective is to estimate this histogram or density for Y.  Such as prediction arises naturally such as in linear models, model selection, time series, data compression, etc, and is central to statistical theory and practice.  The research project will involve Bayesian inference, decision-theoretic analysis and estimation under constraints of predictive densities based on a loss function such as Kullback-Leibler loss.  The review paper of George, Liang et Xu (2012, Stat. Science) is a useful introduction for predictive analysis for normal models and has many references.  Such analysis will be applied to the problem of making inferences about a selected population.  It is common, in clinical trials or in a manufacturing context for instance, to compare various treatments or products in an initial stage before making a selection of the most promising treatments or products for  further investigation.    It is thus of interest to use the collected data to make inferences on variables associated with the selected populations.  A well known phenomenon is selection bias.  And the objective of this project is to propose efficient predictive density estimators of the selected populations.  In particular, we wish to propose better choices than plug-in or adhoc procedures and explore their use on an actual data set.   References  include , among many others,  Carreras et Brannath, 2011, {\it Statistics in Medecine}; Stallard, Todd et Whitehead, 2008, {\it JSPI},



Synthèse et caractérisations de nanocomposites pour le thermoélectriqueGrowth and characterization of nanocomposite materials based on grapheneLe Graphène est considéré comme un matériau hors norme sous plusieurs aspects. Il s'agit d'une structure carbonée unique dont plusieurs des propriétés exceptionnelles ont été découvertes récemment. Le prix Nobel de Physique de 2010 sur le sujet en témoigne d'ailleurs. Le stage proposé s’inscrit dans le cadre d’un projet qui vise à créer une nouvelle classe de matériaux nanocomposites à base de Graphène et de nanostructure semiconductrices ayant des propriétés hybrides. Ce projet impliquera la croissance cristalline du graphène sur des surfaces nanostructurées, la caractérisation structurale/électrique des matériaux et l’intégration dans des dispositifs. Le stagiare sera intégré à une équipe pluridisciplinaire de chercheurs de pointe qui lui fourniront un encadrement soutenu.
Fabrication d’anode pour les batteries Li-Ion en nanocomposite Si/Ge à base de graphèneStocker de l’énergie de façon viable et durable représente pour l’humanité un véritable défi technologique. Les meilleurs candidats sont actuellement les batteries Lithium-ions, mises au point en 1970 en tant que batterie non-rechargeable. [1]Leurs intérêts résident dans l’utilisation du Lithium métallique, qui se trouve être l’élément le plus électronégatif avec la plus faible masse. Ce qui facilite grandement le design des systèmes de stockage pour d’importante densité d’énergie. Cependant, avec une demande croissante d’énergie et de puissance pour des systèmes de plus en plus élaborés car de plus en plus électrique (téléphone, voiture électriques), il est nécessaire de revoir chaque composant de ces batteries pour les améliorer.  Il existe notamment une problématique matériau majeure quant à la tenue de vie des électrodes et la capacité spécifique qu’elles peuvent délivrer [2]. Cette problématique se pose plus particulièrement aux électrodes négatives, qui subissent les mécanismes de lithiation/délithiation au cours des cycles charge/décharge.L’objectif de ce stage sera donc de synthétiser par voie électrochimique et de dépôt en phase vapeur (CVD) et de caractériser un nanocomposite à base de matériaux nanoporeux et de graphène pour répondre à ces problématiques grandissantes. 1. Ikeda, H., Saito, T. & Tamura, H. in Proc. Manganese Dioxide Symp. Vol. 1 (eds Kozawa, A. & Brodd, R.H.) (IC sample Office, Cleveland, OH, 1975)2. Tarascon, J. M., & Armand, M. (2001). Issues and challenges facing rechargeable lithium batteries. Nature, 414(6861), 359–67. https://doi.org/10.1038/35104644
Transdiagnostic cognitive-behaviour therapy for anxiety disorders / Thérapie cognitive comportementale transdiagnostique pour les troubles anxieuxTransdiagnostic cognitive-behaviour therapy for anxiety disordersAnxiety disorders are the most common mental disorders in primary care, are associated with psychological distress, and affect people who suffer from them on personal, social and professional levels. Cognitive behaviour therapy (CBT) is a psychological treatment proven effective in the treatment of anxiety disorders, but its accessibility is difficult because of limited resources in primary care. Recent studies suggest that offering CBT to groups of people who suffer from anxiety disorders could be a promising alternative to individual CBT as these disorders have several common symptoms.Transdiagnostic CBT (T-CBT) focuses on cognitive and behavioural processes common to several anxiety disorders and uses common therapeutic intervention strategies by targeting the symptoms shared by these disorders. The aim of our study is to examine the clinical effectiveness and cost-effectiveness of group T-CBT for anxiety disorders. We will compare the efficacy of T-CBT to the treatments usually offered.This study focuses on the treatment of four frequent anxiety disorders: generalized anxiety disorder, social anxiety disorder, panic disorder, and agoraphobia. Participants receive twelve 2-hour sessions of cognitive behavioral group psychotherapy (groups of 8 to 10 people) according to a treatment protocol for anxiety disorders (Norton et al., 2012) delivered by two psychologists or psychotherapists. The rigorous evaluation of the effectiveness of this intervention will also help determine how transdiagnostic CBT could be integrated into primary health care services in Quebec.
Histone deacetylases Hdac1 and Hdac2 regulate inflammatory stress responses in intestinal epithelial cells.Histone deacetylases Hdac1 and Hdac2 regulate inflammatory stress responses in intestinal epithelial cells.Afin de déterminer le rôle de Hdac1 ou Hdac2 dans la réponse à des stress cellulaires ou à des signaux exogènes provenant de la diète ou de bactéries, des entéroides provenant de souris délétées pour Hdac1 ou Hdac2, ou traitées avec des inhibiteurs pharmacologiques spécifiques à Hdac1 et Hdac2 seront utilisées. Les entéroides seront traités avec des cytokines pro-inflammatoires (Tnfa), des cytokines (Il22) et des métabolites bactériens du tryptophane. Différents marqueurs seront analysés par immunobuvardage, qPCR et immunofluorescence, en complément d'approches protéomiques.
Contact-free piston engine Contact free engineOil in internal combustion engines limits the temperature of the piston and liner in order to prevent oil evaporation which leads to hydrocarbon emissions and poison the catalyst. The engine performance is thereby restrained by cooling systems that extract a lot of energy to control temperature. These systems limit efficiency by generating losses and preventing the engine to operate at higher temperatures. In light of these facts, the main objective of the Contact free engine’s project is to develop a new piston which would seal the combustion chamber while using air as a lubricant for the piston-liner interface. The project is in its first design phase and the team is currently exploring different configurations. The first prototype has a flexible skirt. Thus, the relative speed between the piston and the liner, added to the convergent profile of the air flow generate a pressure. The higher pressure is, the smaller the gap between the piston and the liner is, while still preventing contact between to two surfaces. The air flow allows the gap to be very small thereby leading to good sealing of the combustion chamber. A functional test bench was built and allows to test the sealing performance of prototypes in a cold environment without any alternative movement. A lot of challenges are still to be overcome. This project mixes aspects from structural and fluid mechanics. Prototypes are built and tested to rapidly validate models and confirm design choices.
Utilisation des sédiments de dragage pour les bétons/Use of dredged sediments for concreteThe aim of this project is to determine the potential of dredged sediments as a supplementary cementing materials (SCM) for concrete. Several industrial by-products, such as fly ash or blast furnace slag, can be used effectively as SCMsto improve the general properties of concretes. In this project, efforts will be concentrated on one or two sediment deposits. The candidate will study how to transform the sediment into a pozzolanic material (reactive material for cementitious addition). In addition to the efficiency and robustness of the material, emphasis will be placed on the importance of low-cost production to compete with current additions.
Quantum Information Processing with Electron Spins in Silicon Quantum Dots - Quantum GatesQuantum Information Processing with Electron Spins in Silicon Quantum Dots - Quantum GatesThe project involve demonstrating basic quantum gates, such as electon dipole spin resonance and exchange in silicon double quantum dots. 
Quantum Information Processing with Electron Spins in Silicon Quantum Dots  - Operating System DevelopmentQuantum Information Processing with Electron Spins in Silicon Quantum Dots - Hardware DevelopmentThe goal of the research project is to develop a scalable intrumentation platform to control spin qubits.
Hybridization of the Canada Steamship Lines (CSL) St LaurentHybridization of the Canada Steamship Lines (CSL) St LaurentLe secteur des transports maritimes est responsable d'environ 4% des émissions de CO2 de l'humanité. Les émissions liées aux activités maritimes augmentent rapidement en raison de l'augmentation du trafic maritime. De nouveaux défis doivent être relevés pour améliorer les systèmes de navires en termes d'efficacité énergétique et de comportement environnemental. À partir des années 90, l'utilisation de l'électricité comme vecteur énergétique dans la propulsion navale est de plus en plus intéressante. Le navire vert est une question clé pour parvenir à un transport meilleur et plus durable sur la mer, les rivières et les lacs.En raison de la recherche et du développement massifs dans l'industrie automobile, la propulsion hybride-électrique est maintenant disponible en application maritime. L'idée en cours, comme dans d'autres applications, est de maximiser l'efficacité globale et de minimiser les émissions avec la tendance à zéro émission dans des zones sensibles. Certains prototypes ont été proposés dans la littérature récente. La facilité d'utilisation du système de stockage d'énergie multiple (ESS), comme la batterie, les supercondensateurs et la pile à combustible, pour différents types de navires est actuellement étudiée.
Caractérisation des semi-conducteurs III-V cru par épitaxie sur un substrat de silicium poreux -graphèneLa croissance épitaxiale des semi-conducteurs III-V sur un matériau hôte de nature différente continue à faire l’objet de recherche depuis plusieurs décennies. Principalement, cela est dû au fait de l’existence d’une différence entre le paramètre de maille de la structure cristalline du substrat et celle de la couche. Ce dernier représente un problème fondamental dans le développement de la technologie des semi-conducteurs, car plus le désaccord de maille est prononcé plus il y a tendance à générer de défauts (dislocations) indésirables pour la fabrication de dispositifs de hautes technologies. [1]Dans cette optique, les travaux de notre groupe de recherche ont déjà suscités beaucoup d’intérêt, en particulier pour la croissance épitaxiale sur substrat de silicium poreux enrobé de graphène. Les propriétés élastiques remarquables de ce dernier, peuvent accommoder la contrainte générée par le désaccord de maille, laissant ainsi la place pour la croissance des semi-conducteurs de qualité supérieure. [2]    Ce stage va porter principalement sur la caractérisation des films de GaAs crus sur les substrats de silicium poreux enrobé de graphène afin d’évaluer leurs propriétés structurales, électriques et optiques. 1. Alferov, Z. I. The history and future of semiconductor heterostructures. Semiconductors 32, 1–14 (1998).2. A. R. Boucherif, A. Boucherif, G. Kolhatkar, A. Ruediger, R. Arès, Small 2017, 13, 1603269.
Croissance et caractérisation de matériaux nanocomposites à base de graphène (1)Growth and characterization of nanocomposite materials based on grapheneLe graphène est considéré comme un matériau hors norme sous plusieurs aspects.  Il s'agit d'une structure carbonée unique dont plusieurs des propriétés exceptionnels ont été découverte récemment.  Le prix Nobel de Physique de 2010 sur le sujet en témoigne d'ailleurs. Le stage proposé s’inscrit dans le cadre d’un projet qui vise à créer une nouvelle classe de matériaux nanocomposites à base de graphène et de nanostructure semiconductrices ayant des propriétés hybrides. Ce projet impliquera la croissance cristalline du graphène sur des surface nanostructurés, la caractérisation structurale/électrique des matériaux et l’intégration dans des dispositifs. Le stagiare sera intégré à une équipe pluridisciplinaire de chercheurs de pointe qui lui fourniront un encadrement soutenu.
Improving protein expression for vaccine production in plants (1)Control of protein translation in plantsEukaryotes possess multiple mechanisms by which protein translation can be controlled in order to respond to environmental conditions and stresses. These include the phosphorylation of eIF2alpha and the modulation of the activity of the TOR (target of rapamycin) protein. We hav e recently discovered that these two pathways are very important in plants in responding to infection by pathogens and that their activity can determine the relative energy that the plant puts into growth versus defense.At the same time, we work on using the model plant Nicotiana benthamia as a platform for producing protein foreign proteins with pharmacological value, such as vaccine antigens. This involves the use of transient expression by Agrobacterium-mediated transient expression. We are studying the global response of the plant to this process with a goal of  enhancing protein production. Emphasis is put on altering signaling pathways elicited by the expression of foreign proteins as well as enhancing protein translation capacity of the plant. Potential projects include profiling the expression of specific genes; generation and expression of mutant versions of proteins involved in translation and investigation of their effects of antigen production; reverse genetics (knock-down) of candidate genes and investigation of the effects of antigen production.
Investigation of the molecular interplay between plants and viruses (1)RNA silencing and antivirus resistanceEukaryotes possess protein complexes that recognize dsRNA and process it into small fragments. These small RNAs in turn target homologous single-stranded RNA in a variety of ways, in conjunction with a family of ribonucleases known as Argonaute proteins.  Argonaute proteins are involved in a number of mechanisms that regulate gene expression, collectively known as RNA interference (RNAi) or RNA silencing. At the same time, RNA silencing is used by plant cells as a defense against viruses by recognizing their dsRNA replication intermediates and targeting them for degradation and/or translational repression. Our research in this area is aimed at understanding which (of the many) RNAi components in plants are involved in anti-viral defense, how these components target virus RNA and how viruses, in turn, have evolved to inhibit RNAi mechanisms. We also study a type of plant immunity that is based on the recognition of proteins associated with specific pathogens. This recognition is mediated by cytoplasmic NB-LRR proteins, which are encoded by disease resistance genes.  We are investigating how the defense responses induced by NB-LRR proteins inhibit the translation of viral RNA transcripts. Our research is aimed at better understanding how the cell is able to control viral infections by regulating virus gene expression as well as by regulating cellular transcripts. These studies involve the investigation of translational control mechanisms and RNA processing and how these mechanisms overlap with RNA silencing mechanisms.Potential internship projects 1) Genetic analysis of RNA silencing components required for NB-LRR defense responses; 2) On the role of natural variation in RNA silencing components in virus resistance; 3) Genetic and biochemical analysis of translational control during defense responses.
Clinical care pathways and  process mining (1) The principle aim is to develop and refine dynamic temporal models of patient care pathways, evolution of disease and response to treatment. These models are supported by concomitant informatics collaborative tools development.The increasing availability of data from patient electronic records is leading to the emergence of exploiting this data for purposes other than direct patient care - often known as secondary data analysis. A health care institution such as at Sherbrooke, a Canadian leader in this development, may have a data warehouse continually being updated with such data as well as other relevant data such as of financial or organisational origin. Data is now available from several hundred thousand patients in the Sherbrooke database. Across the world large databases with disease information are becoming accessible and this has joined the phenomena now often referred to as big data.There are many contemporary challenges of meaningful access and linking of these data sources. This project however is taking a disease orientated approach matching the informatics and computer science methodologies that are now evolving to the relevance in clinical practice and clinical research. Of particular relevance in disease based research is the ability to capture the progression over time of the disease linking changes in treatment to changes in patient state. Dynamic Bayesian modelling is being investigated and comparative analysis with data process mining - modelling analysis is being undertaken in progressive depth. Also a priority is the development of tailored collaborative tools that can help critique of models and progressive provision of strong models that support clinical practice and research. Thus the models must also be understandable and used by clinical researchers. The major disease domains currently being studied are heart disease and cancer  highly prevalent conditions which benefit from very careful treatment choice and adjustment.
Strength and deflection of fiber reinforced polymer poles in the context of overhead transmission linesFiber reinforced polymers (FRP) have recently become an interesting alternative material for medium voltage transmission lines (50 to 150 kV). This material is most often used in the form of poles in a braced H-frame configurations. This type of supports is traditionally composed of wood poles, which are nowadays confronted to many challenges mostly related to their lifespan. However, only a few design standard documents provide equations to evaluate the resistance and deflection of FRP poles, and there exists an important uncertainty on these equations. This project aims to compare design equations for FRP members to existing experimental data. It also aims to evaluate resistance and deflection of braced H-frame made pf FRP poles under loading typical of transmission line structures.
Evaluation of vibration amplitudes of transmission line conductors with a time domain finite element approachVortex induced vibrations may cause fatigue failures on transmission line conductors. Dampers are frequently used to control vibration amplitudes of conductors. A classic approach to evaluate vibration amplitudes is to use the energy balance principle, which states that the energy imparted by the wind is equal to the energy dissipated by the conductor and dampers. However, the evaluation of the energy dissipated by dampers depends on its position of the damper on the conductor and in general on the dynamic behaviour of the conductor-damper system. The dampers most often used are tuned mass dampers installed close to span ends and these dampers exhibit a highly non-linear behaviour. Recently, our research group developed a new non-linear time domain approach based on a finite element model of the conductor-damper system to evaluate vibration amplitudes. This approach, however, needs further validation with existing vibration data from a cable test bench and an outdoor experimental line, which are owned by our research partner. It also needs to be applied for evaluating energy dissipation for various conductors and damper configurations.
Mechanisms of NET formation    A recently discovered function of neutrophils is their ability to generate NETs (neutrophil extracellular traps) – a response also known as NETosis. These are extracellular meshworks of extruded chromatin filaments that capture microorganisms (bacteria, yeasts, viruses), thereby stopping their propagation and helping in their destruction. We developed a new technique to visualize NETs, which unlike existing ones, is full quantitative, standardized, and does not produce false positives. This work will soon be published, and forms the basis for the studies described below.    It is currently thought that intracellular chromatin condensation eventually causes a disruption of the plasma membrane in the stretched out neutrophil, resulting in chromatin extrusion into long sticky filaments. However, we recently found that chromatin extrusion does not necessarily lead to filament formation, which suggests that there are more steps regulating NET formation that previously thought. How each step is regulated will be a research area in which the student will participate.    We also explored the intracellular signaling pathways acting upstream of NET formation. In doing so, we confirmed some previously published data, but also identified new pathways. How these pathways interact with one another, and which step(s) of NETosis are controlled by each pathway, represents another research area in which the student will participate.    Finally, we are setting up a technique for real-time microscopic observation of the NETosis phenomenon. Depending on the progress we make, the student may also experiment with this technique. 
3D printers-oriented supply chain management paradigm 3D printers are supposed to bring many innovations to the industrial world. These products promise to change the way we do business and collaborate with supply chain partners, since the mass production process will have to change to a widely distributed, highly flexible, small-scale manufacturing. Some researchers believe that first-order implications will cause businesses all along the supply, manufacturing, and retailing chains to rethink all their strategies and the way operations are managed. And a second-order implication will have even greater impact, but we still do not know exactly what is possible. In this project the intern will have the opportunity to analyze how 3D printers can change the traditional supply chain management paradigm. The student will possibly have the opportunity to collaborate with other Globalink candidate (if two students are recruited for this project).
Impacts of Industry 4.0 on Supply Chain Management Impacts of Industry 4.0 on Supply Chain ManagementIndustry 4.0 and Smart Manufacturing are supposed to bring many innovations to the industrial world. These approaches promise to change the way we do business and collaborate with supply chain partners, since the mass production process will have to change to a widely distributed, highly flexible, small-scale manufacturing. Some researchers believe that first-order implications will cause businesses all along the supply, manufacturing, and retailing chains to rethink all their strategies and the way operations are managed. And a second-order implication will have even greater impact, but we still do not know exactly what is possible. In this project the intern will have the opportunity to analyze how Industry 4.0 can change the traditional supply chain management paradigm. The student will possibly have the opportunity to collaborate with other Globalink candidate (if two students are recruited for this project).
L’accès à la justice pour les consommateurs : étude comparée de la résolution amiable des conflits en droit de la consommation dans l’Union européenne (UE) et au Canada.Le projet de recherche est une invitation à la créativité et au changement de paradigme. Dans ces rapports aux biens et aux producteurs de ces biens, les consommateurs doivent affronter l’absence ou le déséquilibre dans le pouvoir de négociation, la généralisation des contrats d’adhésion. La question de l’accès à la justice pour les consommateurs ne semble pas recevoir de réponses satisfaisantes. La reconnaissance des droits des consommateurs ne semble pas avoir été suivie par une réforme favorisant l’accès à la justice dans une approche renouvelée du concept.Dans une période de mutation du droit au sein de l’Union européenne et au Canada, quel rôle les modes amiables extrajudiciaires de résolution des conflits ont-ils sur l’évolution de l’accès au droit pour le consommateur ? Nos recherches antérieures tendent à démontrer que le rôle des modes amiables quant au défi de l’accès au droit est sous-évalué. Ce projet de recherche s’attachera à l’analyse du potentiel des modes amiables de PRD pour un meilleur accès à la justice pour les consommateurs. Au sein de l’Union européenne comme au Canada ces processus sont désormais au cœur de l’accès à la justice. Depuis plusieurs années, l’UE et le Canada mettent chacun de leur côté en place une législation étoffée de protection des relations consommateurs-professionnels. Cette réglementation concerne en premier lieu l’approche contentieuse de résolution des conflits dont le dépositaire est le système judiciaire.Bien que cette approche convienne pour certains conflits, elle recèle des limites, dont les répercussions se trouvent exacerbées dans les conflits entre consommateurs et professionnels à cause de la nature asymétrique de leurs relations. Peuvent être énumérés les coûts des procédures judiciaires, les délais, la complexité, la technicité, la réduction des différends aux seuls enjeux juridiques. Il est opportun d’analyser l’architecture de régulation du droit de la consommation européen et canadien.

DÉVELOPPEMENT D'UN MODÈLE DE SUSPENSION DE MOTONEIGE Le stage se fera dans le cadre du projet dXBel est mené conjointement par BRP (Bombardier Recreational Products), le GAUS (Groupe d’Acoustique de l’Université de Sherbrooke) et le CTA (Centre de Technologies Avancées BRP-Université de Sherbrooke). Il a pour objectif de développer et de valider une maquette virtuelle vibro-acoustique permettant de simuler, reconstruire et écouter le bruit à l’opérateur et de passage. La maquette sera validée expérimentalement sur les véhicules de BRP. Le déploiement de l’outil proposé mènera à des véhicules plus silencieux aussi bien au passage qu'à l'opérateur. Il permettra aussi d’améliorer leurs qualités sonores avec le renforcement des aspects sportifs et dynamiques, et ce, tout en supprimant les bruits jugés indésirables. Enfin, les outils d’ingénierie prédictive en acoustique développés dans ce projet permettront de réduire le temps de développement et le nombre de prototype. 
Mesures et simulations vibro-acoustiques sur des éléments structurels d'un véhicule côte-à-côteLe stage se fera dans le cadre du projet dXBel est mené conjointement par BRP (Bombardier Recreational Products), le GAUS (Groupe d’Acoustique de l’Université de Sherbrooke) et le CTA (Centre de Technologies Avancées BRP-Université de Sherbrooke). Il a pour objectif de développer et de valider une maquette virtuelle vibro-acoustique permettant de simuler, reconstruire et écouter le bruit à l’opérateur et de passage. La maquette sera validée expérimentalement sur les véhicules de BRP. Le déploiement de l’outil proposé mènera à des véhicules plus silencieux aussi bien au passage qu'à l'opérateur. Il permettra aussi d’améliorer leurs qualités sonores avec le renforcement des aspects sportifs et dynamiques, et ce, tout en supprimant les bruits jugés indésirables. Enfin, les outils d’ingénierie prédictive en acoustique développés dans ce projet permettront de réduire le temps de développement et le nombre de prototype. 
Investigation of inflammation in the irradiated brain using magnetic resonance imaging and positron emission tomographyAssisted by a multidisciplinary team, including graduate students as well as several research professionals and technicians with over 10 years of experience in their field, the candidate will setup the imaging experiments required to assess inflammation hallmarks, including complement activation, adhesion molecule expression (e.g. VCAM-1), hypoxia, microbleeds, and radiation necrosis.  The candidate will prepare the MRI contrast agents (targeted microparticles of iron oxide), irradiate animals, perform longitudinal PET/MR monitoring of inflammation, acquire blood samples and perform histologic validation of imaging results. The candidate will then perform a comprehensive analysis of this very large data set.  
Biodiversity and functional study of gut bacteriophages (1) Bacteriophages (or simply phages) are viruses that infect bacteria. Most bacterial genomes contain one or more integrated phages, called prophages. These prophages are generally silent for the most part, but at some point and under certain circumstances, they can excise from the bacterial chromosome and engage into a lytic cycle that will lead to cell death by lysis. Spontaneous or stress-induced prophage induction is common among bacteria and it is thought that phage progeny released during the process can attack other surrounding competing bacteria, which could give a competitive advantage to the host carrying the phage initially. Such a predator-prey relationship has been well described in aquatic environments, but its relevance in shaping the gut microbiota is unknown. A large proportion of gut bacteria are lysogenic, i.e. they carry one or more prophages in their genome. Therefore, most bacteria within our gut have the capacity to release prophages upon induction into the intestinal lumen, but the extent and impact of such prophage release remains to be studied. As a proof of this phenomenon, we have recently shown that prophage induction occurs in patients suffering from Clostridium difficile infection (Meessen-Pinard M et al, Appl Environ Microbiol. 2012;78(21):7662–7670).The objective of this project will be to study the biodiversity of phages within the gut of mice that we will use as our model. Fecal samples from normal mice and mice subjected to antibiotic stress will be used as a source to isolate dominant bacterial species and to track associated phages. Fecal samples will be screened for the presence of free phage particles that can infect selected bacterial species colonizing the mouse gut. The lytic phages that will be isolated will be characterized by various microbiology and molecular biology methods and we could eventually select the most active ones, give them back to 
Contribution of prophages to the virulence of Clostridium difficile (1)Bacteriophages (or simply phages) are viruses that infect bacteria. Most bacterial genomes contain one or more integrated phages, called prophages. The contribution of prophages to the virulence of bacterial pathogens is well known. For example, some prophages encode highly potent toxins (e.g. Shigella, Escherichia coli O157:H7) and numerous virulence factors (for a recent review see Fortier and Sekulovic, Virulence 2013, 4(5):354-365). Clostridium difficile is currently one of the deadliest nosocomial pathogens in western countries and the exact contribution of prophages to the biology and virulence of this pathogen is unclear. A recent study from our group has shown that certain prophages can boost toxin production of C. difficile by an unknown mechanism (Sekulovic O et al., Journal of Bacteriology 2011, 193(11):2726–2734. A recent transcriptomic analysis from our team revealed that a number of bacterial genes, including metabolic genes and cell-surface-associated factors, are differentially expressed (up and downregulated) when specific prophages are present in their genome. This suggests that prophages, generally thought to be silent within their host, possibly have more impact on their host biology and fitness than previously expected. This project will aim at identifying the specific phage genes that are responsible for the observed changes in C. difficile gene transcription. More specifically, the project will consist in cloning and expressing phage genes on plasmids, knocking-out genes in C. difficile, amplifying DNA by PCR, analyzing gene transcription by real-time quantitative reverse transcriptase PCR (RT-qPCR), etc. The project will also involve isolating and purifying phages and bacterial clones, infecting different strains of C. difficile with phages, and performing a number of classical microbiology techniques such as growth curves, bacterial counting, microscopy, sporulation assays, conjugation, antibiotic selection, etc. This is a unique opportunity to get multidisciplinary training by combining multiple state-of-the-art molecular biology and microbiology techniques in a unique research environment 
Hydrological ensemble forecasting for better reservoir managementHydrological ensemble forecasting for better reservoir managementThis project focuses on the production and quality analysis of hydrological ensemble forecasts either for short-term (1-10 days) or medium-term (1-3 months) reservoir management. The projects involves two hydro-power producer in the province of Quebec and 12 watersheds. It also involves close collaboration with a two students at Université de Sherbrooke (a Masters degree student and a PhD student). Ensemble forecasts aim at assessing not only future inflows to reservoir, but also the associated uncertainty. The major sources of uncertainty are atmospheric conditions and the initial state of the watershed (e.g. soil moisture, snow water equivalent…) at the beginning of each hydrological forecast. In order to account for the uncertainty related to future atmospheric conditions, meteorological ensemble forecasts from different models must be analyzed and formatted to be used as inputs to hydrological models. The output of those hydrological models are inflow forecasts, that can then be used to test different management scenarios for hydro-power production. The goal is to provide water managers with efficient tools to take better decisions, ensuring efficient energy production and flood reduction.
Hydrological data assimilation using machine learningHydrological data assimilation using machine learningThe goal of this project is to continue exploring the potential of machine learning techniques for data assimilation (DA) in hydrology. « Data assimilation» refers to any technique that aims at improving the knowledge of the initial state of a model before issuing a forecast. In the present case, the model is a hydrological model, which takes daily precipitation and temperature as inputs, and produces daily streamflow as outputs. State variables, which define the state of the watershed at each time step are typically soil moisture, snow water equivalent, etc. The true value of state variables cannot be known with certainty. In addition, state variables represent the main source of uncertainty for streamflow forecasts at short lead-times. It is thus important to (1) obtain the best possible estimate of state variables at each time step and (2) assess the uncertainty on those state variables. Ongoing studies have shown that Extreme Learning Machines (ELM, a special type of neural network) can successfully learn the relationship between streamflow and the corresponding state variables in a hydrological model. This allows for ELMs to be used for data assimilation: by providing the observed streamflow as inputs to ELMs, corrected state variables are obtained. In addition, it is also possible to train multiple ELMs, each with slightly different parameterization, to account for state variable uncertainty in the process. In the end, this project will help producing streamflow forecasts of better quality, which in turn will lead to better water management for the future. 
Experimental validation of heat transfer through cooled 3D-printed metallic lattice structuresExperimental measurement of heat flux through cooled 3D-printed superalloy lattice structuresThe Inside-Out Ceramic Turbine (ICT) is a revolutionary, high-efficiency small-scale gas turbine that rivals diesel engine efficiency without the maintenance and emission-treatment costs. It is ideal for smart-grid hybrid automotive power, heavy-duty industry machinery and distributed power generation. The turbine operates in a highly pre-heated recuperated Brayton cycle, making the most of the key properties of ceramics and composite materials in order to sustain unprecedented temperatures. The ICT turbine configuration has been experimentally validated under operating temperatures above 1000°C and rotational speeds above 100 000 RPM. The skillful and dynamic research team is comprised of 3 professors graduated from MIT and Georgia Tech, 2 research professionals and 7 graduate students.
Le rôle du conseil d'administration dans le création de valeur dans le contexte des fusions-acquisitionsLa théorie de la dépendance aux ressources (Pfeffer et Salancik, 2003)  apporte un nouvel éclairage sur le rôle du conseil d’administration dans la performance durable de l’entreprise. Les recherches récentes en management mettent en évidence que les entreprises établissent des critères précis pour le choix des membres du conseil d’administration. Ils sont choisis en fonction de leurs expériences, leurs expertises, et leurs réseaux.On s’écarte du rôle purement fiduciaire du conseil d’administration. Le conseil d’administration n’est pas que le « chien de garde » des intérêts des actionnaires. Il joue un rôle déterminant dans l’orientation stratégique de l’entreprise, il doit être apte à poser un regard critique sur les décisions majeures prises par les dirigeants. En nous basant sur la théorie de la dépendance aux ressources, le lien entre la performance et le conseil d’administration reposerait ainsi sur la capacité du conseil d’administration à fournir les ressources dont l’entreprise a besoin. Nous nous intéressons à l’effet des compétences et des expertises des membres du conseil d’administration sur la performance des F&A
Experimental measurement of selective laser melting thin features and heat exchangerExperimental mesaurement of selective laser melting thin features and heat exchangerThe electric mobile equipment technology is restraint by the autonomy of the batteries. In order to solve this problem, the Ramjet’s team is working to design, build and test a generator-coupled turbine to recharge batteries and increase the range of equipment. More efficient and more fuel flexible than pistons engines, gas turbine are stand out by their simplicity, their mass and their volume. The team aims to develop new combustion methods and use of ceramic to increase efficiency and offer a more efficient and power-dense product than any on the market. 
A behavioral study of a IoT element to security and failure detectionDue the growing application of IoT (Internet of Things) systems, the need of reliability and safety arises. Solutions to vulnerability to cybernetic attacks and failure prevention are developing fast. The already developed defense measures (like antiviruses and IDPs) are incapable of englobing the new technology’s complexity. To contribute solving this issue, this project aims to develop a method to analyze the behavior of an entity within a IoT system, mapping its actions and making its decisions more predictable. In the future, results from this research may be applied in systems that will be able to determine if the entity is working properly or if there is a problem, that may be caused by a simple malfunction or a dangerous cyberattack. We will employ Markov chains, simulations, data acquiring from already operating IoT systems and the creation of proper algorithms with its respective tools.
Spatial data supply chain for business/Chaîne logistique des données géospatiales pour les affairesGeospatial intelligence for businessesLes entreprises demandent de plus en plus de l'information stratégique liée au territoire. Ce projet consiste à développer la notion de chaîne logistique des données pour les entreprises. Le projet s'inscrit dans une perspective d'architecture d'entreprise sous l'angle de la gestion des flux de données dans un système complexe (plusieurs fournisseurs internes et externes, plusieurs intermédiaires, plusieurs utilisateurs). Une attention spéciale sera portée aux données géospatiales et à leur rôle spécifique et différentiateur pour l'organisation.Le projet consiste à définir le concept de chaîne logistique de données pour les organisations en identifiant les composants clés, leurs interactions et les rôles des acteurs du système. Le travail inclut la revue systématique dans la littérature scientifique et la littérature grise (consultants), la formalisation d'une définition scientifique, la création d'un cas d'affaires (business case) démontrant l'applicabilité à une entreprise.À terme ce projet permettra aux analystes et aux dirigeants d'entreprise de mieux comprendre le rôle stratégique de l'information lorsque pris dans une perspective globale. Plus spécifiquement, les fonctions marketing, ressources humaines et stratégie seront sollicitées pour l'utilisation des données géospatiales en conjonctions aux données descriptives d'entreprise.
Designing a Industry 4.0 Roadmap for Small and Medium Enterprises The world is facing several transformations in the last years. The technological base of these changes is the digitalization of processes, products and services. From the industrial point of view, the combination of the virtual and physical environments has generated the so-called cyberphysical systems. Considering the Industry 4.0 or advanced manufacturing advent, the shop floor has been changed by the fact that the technology is turning the process more autonomous and flexible. The role of the human in this scenario is more dedicated to strategic decisions instead the direct intervention on the production. Considering the worldwide relevance of the subject, to study the digital maturity of small and medium enterprises to adopt the advanced manufacturing concept is becoming mandatory. This kind of study should allow defining a roadmap to support enterprises in the transformation process. In this work, we will deal with the specific case of small and medium-size enterprises. 
Coopération et processus amiables de règlement des conflits : essai de précision d’une notion floue dans les grands systèmes juridiques contemporains.L’antagonisme entre les protagonistes d’un conflit ne laisse-t-il aucune place à la coopération dans les processus amiables de prévention et de règlement des conflits ? Cette question permet de s’interroger sur la place de la coopération dans les processus amiables de prévention et de règlement des différends. Dans les processus amiables de gestion des conflits, la coopération est la volonté extériorisée par des comportements et des actes concrets d’agir avec autrui dans le but de régler un conflit ou de défendre des intérêts individuels ou communs. La coopération est susceptible de degrés. Elle peut aller de la simple abstention de comportements déloyaux à « l’animus cooperandi » du droit des contrats. La coopération dans sa pleine mesure requiert un changement radical dans la façon d’appréhender le conflit et le processus de sa résolution. Elle implique dans une vision restrictive, la loyauté et la sincérité dans le processus de règlement des conflits, mais il apparaît qu’elle va au-delà pour créer un partenariat dans la résolution d’un conflit et irriguer l’exécution de l’entente de règlement.Au Canada et au Québec en particulier, la jurisprudence et le législateur ont consacré la coopération comme un principe procédural général tant en ce qui concerne le système judiciaire que les modes amiables privés de prévention et de règlement des différends, on peut néanmoins soutenir que le sens et la portée du principe de coopération demeurent encore incertains. Le projet de recherche apportera des réponses aux questions suivantes : quelles sont les implications de la coopération dans les modes amiables de prévention et de règlement des conflits? Peut-on qualifier la coopération dans les modes amiables de PRD d’obligation juridique ? Comment susciter la coopération dans les processus amiables de PRD? Quelle portée est accordée à la coopération ailleurs dans le monde?
Inolivent Inolivent La ventilation liquidienne totale (VLT) consiste à assurer la ventilation pulmonaire avec un liquide respirable, un perfluorocarbone (PFC). Malgré les bénéfices thérapeutiques attendus, la VLT n'a encore jamais été utilisée chez l'homme, principalement en raison de l'absence d'un dispositif adéquat pour sa mise en œuvre clinique. Pour répondre à ce besoin, notre équipe a développé le ventilateur liquidien le plus technologiquement mature au monde, Inolivent-6, une maquette de la version qui devrait être utilisée en clinique. Jusqu’à maintenant, la technologie a été développée et validée sur des modèles animaux. Le principe de fonctionnement du ventilateur liquidien s'apparente à celui d'un respirateur artificiel utilisé en ventilation mécanique conventionnelle, à la différence notable qu’il ventile les poumons avec un perfluorocarbone (PFC). Le défi est de progresser d’un prototype utilisé en expérimentation animale à un prototype dédié à un usage clinique. L'application médicale ciblée est le refroidissement ultra-rapide des patients au décours d'un arrêt cardiaque d'améliorer leur taux de survie. Ce projet est en étroite  collaboration avec l'INSERM U955 basé à Créteil (France). Dans ce contexte de développement d'un technologie médicale radicale, l'objectif global du projet est de réaliser une montée en poids du prototype actuel et de l'adapter à un usage en soins intensifs sur des patients d'age adulte. Le ventilateur liquidien est un dispositif médical mécatronique: il résulte de l'intégration de systèmes informatiques embarqués pour commander des pompes et une unité de traitement du PFC.Le stagiaire intégrera une équipe multi-disciplinaire génie et médecine. Le lieu du stage sera dans le local Inolivent dédié au projet d'ingénierie situé à la faculté de génie sur le campus principal.
Thermomechanical and crystallization behavior of biopolymers reinforced with nanoparticles and natural fibers derived from renewable resources or agricultural wastesThermomechanical and crystallization behavior of biopolymers reinforced with nanoparticles and natural fibers derived from renewable resources or agricultural wastesLa pression réglementaire mondiale visant à réduite les effets de l'impact environnemental néfaste des plastiques impose la proposition et la validation technique et économique de solutions de substitution des polymères issus de la pétrochimie.  Ainsi, ces dernières années ont vu un fort développement du marché des polymères issus de ressources renouvelables. L'augmentation du prix du pétrole et de la capacité de production ont permis d'améliorer la compétitivité des biopolymères. Toutefois, les performances de ces biomatériaux sont souvent inférieures à celles des pétro-polymères. Un effort de recherche et de développement important reste donc à fournir pour en optimiser les performances et les rendre compatibles avec les applications industrielles potentielles. Le renforcement de ces matériaux via l'incorporation de nanorenforts et donc la mise au point de matériaux composites à matrices biopolymères s'avère être donc une solution d'avenir. L'essentiel de l'effort de recherche sur les nanocomposites à matrice organique a porté sur l'incorporation, par voie fondue, d'une argile telle que la montmorillonite et la caractérisation de la structure obtenue. La principale difficulté rencontrée au cours de l'élaboration est liée au caractère hautement hydrophile de l'argile qui se disperse mal dans la matrice polymère. Le succès de la dispersion de la nanocharge dans la plupart des cas passe alors par une étape de modification de l'argile via l'utilisation de produits organiques qui nuisent au caractère biodégradable de la matrice. Le recours aux nanocharges naturelles telles que des nanocristaux d'amidon non-modifiés ou modifiés avec des  molécules biodégradables peut s’avérer être une avenue prometteuse. Toutefois, très peu d'études traitent, de manière approfondie, de la caractérisation microstructurale et des propriétés thermomécaniques  de ce type de matériau.Ce projet a donc pour objectif d'étudier en détail la microstructure et les propriétés thermomécaniques de films biopolymères renforcés par des  nanocristaux d'amidon, d'optimiser leur performance et d'améliorer la qualité des produits
IoT platform for smart cities Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources. At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from sensors. These components implement IoT diverse protocols for smart houses (e.g., Zwave, Bluetooth Low-Energy, Beacon), and include processes to persist and interchange context. Nowadays, diverse new technological components (e.g., sensors, actuators, cloud) have been deployed and new protocols are emerging. These protocols facilitate the evolution towards using technology in everyday activities. Therefore, we are currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). Our platform similarly manages emerging protocols providing context outdoor (e.g., Bluetooth Low-Energy, Beacon) as well as technologies providing services (e.g., IoT services, cloud computing). All context and services are integrated, pre-processed and kept in a knowledge base (Big data technology), to be consumed through the city. The design incorporates design patterns and optimization of algorithms in C++ in order to deploy in kiosks through the city, with small computation capacities (i.e., processor, memory).
Big data platform for IoT in smart cities Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources. At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from IoT devices (sensors and actuators). These components implement diverse protocols (e.g., Zwave, Bluetooth Low-Energy, Beacon), and include processes to persist and interchange context. Our team have deployed diverse IoT components in our Sherbrooke city . We are currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). All context and services are integrated, pre-processed and kept in a knowledge base (NoSQL), to be consumed through the city. Nowadays, we are extending our platform to include a Big data solution.
IoT platform to manage mobile users in smart cities Smart Cities are augmented environments capable of utilizing Internet of Things (IoT) and multimodal sensors, in which computational intelligence is ubiquitous to provide contextual, proactive and personalized services to people. The ambient intelligence in these environments will provide ubiquitous information and services to promote well-being and enable supporting people’s health and life conditions. These services are introduced into artificial intelligence processes for improving automated reactions in diverse situations. Although mobile devices facilitate the interaction with ambient intelligence services, they present drawbacks for non-technological people such as elderly people, mainly to maintain updated information about health and life conditions. Therefore, we need to explore wearable technologies to complement mobile devices. Wearable devices are among the new emerging technologies that can be useful to assist users in in smart cities. Diverse wearable devices incorporate interesting sensors (e.g., heart rate monitor) that enable increasing the knowledge about the user. This information is required in the ambient intelligent services to personalize the support. For example, an emergency support system can have an opportune situation before arriving at the person. Our team have developed a framework (named PhonAge) to help the elderly people lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from diverse mobile and IoT devices. Nowadays, divers promising emerging wearable components can be investigated. 
Management of IoT components in smart cities Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources. At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from IoT devices. These components implement diverse protocols (e.g., Zwave, Bluetooth Low-Energy, Beacon), and include processes to persist and interchange context. Our platform similarly manages emerging protocols providing context outdoor (e.g., Beacon) as well as technologies providing services (e.g., IoT services, cloud computing). All context and services are integrated, pre-processed and kept in a knowledge base, to be consumed through the city. The design incorporates design patterns and optimization of algorithms in C++ in order to deploy in kiosks through the city, with small computation capacities (i.e., processor, memory).Our team have also deployed diverse IoT devices in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). Managing these IoT devices is often time-consuming manual tasks. Therefore, a tool that enables automatic management (e.g., configuration, self-healing, battery follow-up) is required. 
Fault Tolerance Analysis of IoT devices in smart cities Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources. At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from IoT devices. These components implement diverse protocols (e.g., Zwave), and include processes to persist and interchange context. Our platform similarly manages emerging protocols providing context outdoor (e.g., Bluetooth low energy, Beacon) as well as technologies providing services (e.g., IoT services, cloud computing). All context and services are integrated, pre-processed and kept in a knowledge base (NoSQL / big data technologies), to be consumed through the city. Our team have also deployed diverse IoT devices in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). Therefore, a tool that enables automatic processing of the IoT devices is required for efficient analysis. Recent advances in language technologies / machine learning are promising and enable to gain useful insights from the IoT gathered data. 
IoT based Service provisioning for Active Aging in Smart Cities Smart Cities are augmented environments capable of utilizing Internet of Things (IoT) and multi-modal sensors, in which computational intelligence is ubiquitous to provide contextual, proactive and personalized services to people. IoT, smart-phone, wearable technologies and emerging technologies provide diverse capacities to incorporate everyday objects into computational support for user activities. These environments will provide ubiquitous information and services to promote active aging and well-being.On the other side, aging population suffers from different problems related to physical, cognitive and intellectual changes, which make the elderly more and more dependent. However, this population prefers to keep its usual life and refuses to move to nursing homes for various reasons despite disability and difficulties they face in their daily lives, at home and in the city.The evolution in IoT in Smart Cities offers the opportunity to provide technological solutions that help overcome the challenges raised by the evolution of dependency and support aging people in having a kind quality of life.Our team have also deployed diverse IoT devices in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). Our team is also working on a platform for service provisioning that ensure the continuity of services (assistance) from individual houses to Smart Cities. The goal is to extend the period of service coverage (i.e., independent living) and ensure a rapid response when needed.
Context-Aware Social Activity Recommendation for Active Aging in Smart Cities  Smart Cities are augmented environments capable of utilizing Internet of Things (IoT) and multi-modal sensors, in which computational intelligence is ubiquitous to provide contextual, proactive and personalized services to people. IoT and emerging technologies provide diverse capacities to incorporate everyday objects into computational support for user activities. These IoT objects are “smart” components interact and provide information that complements artificial intelligence algorithms in order to better address user requirements. Active life style in smart cities promotes healthy aging, and participation in social and physical activities improves aging people well-being. IoT diverse and Media sources can advertise large number of activities and for all age categories. These medias, however, are not adapted to the aging population. At our lab, a system named QueFaire is being developed to help the elderly people lead an independent and purposeful life, through ambient assistive technologies. QueFaire is a context-aware in-person social activity recommendation system for aging people. QueFaire interprets natural language descriptions of activities in social media and proposes suitable activities to aging people, taking in consideration user-profile and contextual information. Moreover, the system is intended to provide support to help reach the location of a social activity (Please read our publication for more details).  
IoT feedback platform for smart cities Smart Houses and Cities are augmented environments capable of utilizing Internet of Things (IoT) and multi-modal sensors, in which computational intelligence is ubiquitous to provide contextual, proactive and personalized services to people. IoT and emerging technologies provide diverse capacities to incorporate everyday objects into computational support for user activities. These IoT objects are “smart” components interact and provide information that complements artificial intelligence algorithms in order to better address user requirements. E.g., a “smart” mirror in the bathroom interacts with a user’s agenda, being aware of the next activity and showing automatically the best route to reach the activity. Combined with IoT technologies in smart environments, health telematics can radically transform the way health-related services (diagnosis, therapy and assistance) are conceived and delivered. At our lab, a framework is being developed to help the elderly people lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from sensors. These components implement diverse protocols for smart houses (e.g., Zwave, Bluetooth Low-Energy, Beacon), and include processes to persist and interchange context. 
Execution plan of complex tasks in Smart cities Smart Cities are augmented environments capable of utilizing Internet of Things (IoT) and multi-modal sensors, in which computational intelligence is ubiquitous to provide contextual, proactive and personalized services to people. The ambient intelligence in these environments will provide ubiquitous information and services to promote well-being and enable supporting people’s health and life conditions. It is a challenge to provide computational support considering the dynamicity of people activities in these smart cities. People activities involve diverse tasks that are performed based on a goal. Achieving a goal that involves complex tasks requires that a person organizes these tasks and perform them based on an execution profile (i.e., the context of needs, desires, motivations, available resources). Nevertheless, there exist behavior-based approaches that facilitate the execution of complex tasks in non-human activities, e.g., characters in video games, missions in drones.In our lab, we are developing a framework for integrating context and services to support user activities. Furthermore, we require creating a behavior knowledge base for user activities that enable to control the execution of dynamic tasks. As an example, in video games, creating characters demand a behavior designer who is in charge of defining the behavior of each character to be natural for the user. The outcome of the behavior designer is a knowledge base of behaviors that are the basis for diverse artificial intelligence algorithms for programming video game cycles.
Interoperability of IoT components in smart cities Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources.At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from IoT devices. These components implement diverse protocols (e.g., Zwave), and include processes to persist and interchange context. Our platform similarly manages emerging protocols providing context outdoor (e.g., Bluetooth low energy, Beacon) as well as technologies providing services (e.g., IoT services, cloud computing). All context and services are integrated, pre-processed and kept in a knowledge base, to be consumed through the city. The design incorporates design patterns and optimization of algorithms in C++ to deploy in kiosks through the city, with small computation capacities (i.e., processor, memory).Our team has also deployed diverse IoT devices in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies to provide a solution that integrates many IoT objects (i.e., smart objects through kiosks and smartphones). These IoT objects involve diverse interfaces, inputs/outputs, services, and data formats to interoperate (i.e., sharing resources and services). The IoT interoperability is challenging because every day new services are available on the Internet to automatize user activities (e.g., social networks services, smart home services, health services, environment services). The diversity of services brings the necessity of a service-IoT standardization for interoperability.
IoT Proximity solution in smart cities Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources.At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from sensors. These components implement diverse protocols (e.g., Zwave), and include processes to persist and interchange context.Our team have deployed diverse IoT components in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). All context and services are integrated, pre-processed and kept in a knowledge base, to be consumed through the city. To provide a personalized service providing, our platform requires a solution to detect users and evaluate their proximity to IoT objects. Nowadays, Beacons / Bluetooth low energy are among the permission solutions to investigate.
Securing the Internet of Things in Smart Cities Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources.The IoT market is growing at an accelerated way. Security challenges constitute the main factor that may affect the success of the Internet of Things. The research community is working on some smart security solution that meet the crucial security challenges.At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from IoT devices. These components implement diverse protocols (e.g., Zwave), and include processes to persist and interchange context. Our platform similarly manages emerging protocols providing context outdoor (e.g., Bluetooth low energy, Beacons) as well as technologies providing services (e.g., IoT services, cloud computing). All context and services are integrated, pre-processed and kept in a  knowledge base (NoSQL), to be consumed through the city. Our team have also deployed diverse IoT devices in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). Nowadays, securing the deployed devices become a priority. Therefore, a solution is required to secure the remote access to the IoT devices, as well as to secure our endpoints and the knowledge base (NoSQL database).
Source d'anti-bruit pour le controle actif de turbofan La nacelle d’un turboréacteur a pour fonction d’atténuer les différents bruits provenant des éléments moteurs. La technique actuelle est de « traiter acoustiquement » un maximum de surface de la nacelle en regard des sources de bruits. Ce traitement passif fonctionne suivant le principe d'absorption du bruit par perforations et cavités. En collaboration avec un industriel de l'aéronautique, le projet de recherche développe des solutions acoustiques en rupture pour remplacer partiellement le traitement passif. Il s'agit d'intégrer des sources actives d'anti-bruit afin d'atténuer le bruit rayonné selon le principe des interférences destructives. 
IoT based Learning from activities in smart cities Ambient intelligence services have been successful deployed for providing computational support in pre-defined people activities (e.g., for cooking, for a guided museum visit). For unknown situations, the available support differs from pre-defined ones, and the support reaches a high level of uncertainty in the computational system. Then, diverse user interventions are required by the system to determine the appropriate correlation between situation and activity. As a result, ambient intelligence systems require an approach to update pre-defined activities in order to minimize user interventions.In our research work, we are developing applications for supporting non-technical users (i.e., elderly people) in everyday activities. These users demand ambient intelligence support with a minimal interface because they cannot configure a computational system as a technical user. Furthermore, we need to address unknown situations of pre-defined activities by correlating with similar situations, past experiences and current context. Therefore, we need to provide the means for learning from successful tasks (i.e., goal-achieved tasks belonging to an activity). The aim of the project is to minimize user interventions in everyday activities by using machine learning mechanisms.



Big Data Dashboarding /Exploiter les données massives par les tableaux de bord (1)Exploiter les données économiques de l'Open Data par les tableaux de bordBuilding adaptable intelligence dashboards is highly important to businesses and public organizations alike. The ability to access, assess and exploit economic information confer an advantage to its user. However, the information must be tailored to the business needs by industry and territory. This project aims at creating and implementing economic information pipeline and dashboard canvases based on open economic data sources in order to serve various user profiles and business uses. The project involves mapping the economic open data sources, transforming the data into an adaptable big data structure, creating specific business intelligence structures to analyse the data and finally create the dashboard templates for different industries and territories.
DELPHI programming application We are using several star-photometers developed by a German company, now closed. We plan to buy the controlling software package from the original developer.  The code performs both the GUI and the actual control operations. The part of the code performing the control must be documented and converted into Matlab. The GUI then must be able to handle the control part by importing exe files made in Matlab. 
Smartphone app development for photometry We’d like to explore the use of a smartphone camera and the smartphone positioning sensors as a photometric instrument. In this sense, we want to develop a smartphone app that record, process and display the observations graphically. The main objective is to make the smartphone act as a sun-, moon-, or, hopefully, as a star-photometer and provide handily approximate optical depth measurements. The project should inspire from this sun-photometer application:http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0084119If the main objective turns out to be too difficult to be achieved during the 12 weeks’ internship, the objective will be limited to the use of the smartphone as an instrument to measure the light reflectivity as a function of angle for different surfaces. This will not only help our scientists going on the field trips, but also for easily perform university lab experiences for students formation.
Internet of Things (1) The project will use sensors, localization and wireless communications to create IoT applications. It will include exploring current  IoT technologies and architectures. Work will be performed in collaboration with  university/industrial partners of the research lab.The project aims at creating/ enabling  high-value applications by collecting, communicating, coordinating, and leveraging the data from connected devices.
 Molecular communications In this project, the intern will contribute to designing and building a tabletop demonstrator for molecular communication that can be used for research and experimentation. The demonstrator will allow to experiment with bio-compatible molecular communication that can be used in medical applications.The intern will work closely with the research team of the lab. 
Vehicular communications with FPGA The project will use FPGA boards to develop a prototype of a vehicular communication system  based on the IEEE Std 802.11p, considering the specifications of this standard.
Antifouling metallic surfaces using cold plasma technique The fouling is caused by the interaction between the membrane surface and the foulants, which include inorganic, organic, and biological substances in many different forms. It is a severe problem in science and technology and its reduction is a subject of many academic studies and industrial research. Many efforts have been made to enhance the antifouling activity of metallic materials like aluminum alloys via modifying the surface due to wide variety of applications and their unique excellent heat and electrical conductivities and low-specific weight. In fact, the altering of the surface properties via addition of roughness to the surface to create nano-micro structures in combination of low surface energy can enhance some material properties like hydrophobicity of surfaces. Among the different surface treatment techniques, cold atmospheric plasma (CAP) treatment, in known as promising approach due to facile preparation of nano-micro particles and modifying the chemical and physical properties of the surface layer without significantly change the bulk material properties. However, the process is complex and is affected by many factors, including surface chemical compositions, surface roughness, surface charge and surface wettability.For this project stability of plasma-induced antifouling as a function of aging time under different temperatures and relative humidities will be tested in a constant climate condition. The various compositional elements in CAP have the potential to either enhance or modify the antifouling properties of surfaces. The major tasks of this research are:• Experimental arrangement ( CAP setup, Plasma diagnostic, Sample preparation, plasma interaction with surface,…) • Surface analysis and nano/micro structure characterization• Antifouling tests of the surfaceThe laboratory is equipped with a wide range of material deposition and characterization equipment (PECVD, sputtering,  XPS, SEM, AFM, Contact angle, 3D X-ray Microscopy, etc.)
Monitoring tree growth using PhenoCams Phénologie des aiguilles à grande échelle géographique en utilisant un réseau de PhenoCamIn spring 2015, seven sites along a alti-latitudinal gradient have been equipped with phenocams (cameras for the collection of images). These phenocams constitute the more extensive monitoring network of leaf phenology in Canada. Each site is also equipped with a complete weather station. The aim is to apply a new technology to automatically monitor leaf development in remote sites and at large geographical scale to investigate the effect of the temperature on the phenology of trees.
Wood formation in boreal species Timings de formation du bois le long d'un gradient latitudinale au QuébecThe project aims to describe the spatial patterns of variation in cambium phenology and xylem cell production across the entire latitudinal distribution of a species. The studied area extends over 600 km from the 48th to the 53rd parallel in the boreal forest of Quebec, Canada. Wood microcores are collected weekly from April to October from 50 black spruce [Picea mariana (Mill.) BSP] trees in five boreal stands. The dates of occurrence of the phases of cambium phenology are identified on histological sections and correlated to the latitude and altitude of the sites. The results are used to estimate the timings of xylem growth and cell production at wide geographical scale. Knowledge and quantification of the dynamics of wood formation are important for modelling the dynamics of tree growth and for predicting the productivity of forest ecosystems under future climate change scenarios.
Tree growth and local adaptation to climate Phénologie des bourgeons et adaptation au climat dans la forêt boréaleOrganisms have the ability to adapt to environmental changes based on their plasticity, but only within certain physiological limits. With their wide distribution, boreal species represent interesting examples for their ability to grow under different environmental conditions. The large distance between populations prevents or slows down, cross-pollination, producing ecotypes, groups genetically differentiated and better adapted to the local climate. The quantification of this phenomenon is fundamental in ecology to (1) identify the responses of the species across large geographical scales; (2) separate the genetic and phenotypic factors, (3) understand the physiological mechanisms of adaptation of trees to their environment; (4) quantify the effects of assisted migration or plantation on the structure and productivity of the boreal forest in the next future.
Power transformer mechanical or electrical integrity assessment by frequency response analysis (FRA)Power transformer mechanical or electrical integrity assessments by frequency response analysis (FRA)To date, several measurement techniques allow accounting for the condition of the windings and core of power transformers. Measurements such as turn ratio, excitation current, winding resistances and short-circuit impedance, Leakage Reactance and Magnetising Current and frequency response analysis (FRA) make it possible to evaluate the deterioration or possible short circuits of the windings and of the magnetic circuit by comparing the measured values with reference ones.The FRA is recognized within the scientific community as the most sensitive method to evaluate the mechanical or electrical integrity of the core and windings by measuring the electrical transfer functions over a wide frequency range. Its main advantages are proven sensitivity to a variety of failures. This makes the FRA technique the preferred tool for detecting the deformations of windings and core of transformers.The objective of this project will be to:• Establish criteria or indicators for fault detection through the transfer function and its estimation.• Locate the fault in order to identify the defective part of the system.• Propose and develop improved algorithms for interpretation and identification, allowing to precisely determining the nature and extent of deformations.
Drag reduction using superhydrophobic coatings During the past few decades, superhydrophobic surfaces (surfaces for which the water contact angle is higher than 150° with low contact angle hysteresis) have gained a lot of interest. The vast range of possible applications for such surfaces, from textile industry to power network maintenance, have inspired many scientists to develop faster, cheaper and easier methods to fabricate synthetic superhydrophobic surfaces. Among them, the drag-reducing properties of superhydrophobic coatings are the most promising for practical use, which could improve the sailing velocities of vehicles on or under the water surface and also effectively reduce the fuel consumption. Due to the water repellent nature of superhydrophobic surfaces, they can enhance the mobility of drops by reducing their CAH and reduce drag in both laminar and turbulent flows by supporting a shear-free air/water interface over which water slips. Slip lengths up to 100 μm have been observed on superhydrophobic surfaces, which indicates that the no-slip boundary condition cannot be used for laminar or turbulent flows passing a superhydrophobic surfaces.In this project, the effect of hydrophobicity and superhydrophobicity on slip velocity and slip length will be analysed thoroughly. Also, recent developments in measuring and predicting slip-length and slip-velocity on superhydrophobic surfaces will be studied. Both experimental methods and theoretical methods will be covered regarding to the difference between laminar and turbulent flows.
Robotic Collision Management apply in virtual reality for haptic rendering _ second_Clone (1)Gestion des collisions humain-robot en réalité virtuelle A common issue of robotic mechanisms is the possibility of collisions with human and other object. However, it is known that these collisions between humans, the environment or robot manipulator can be managed. The issue coming from a collision is the modification of workspace size and geometry of the reachable area of the manipulator. This variation within the control system can generate efforts that will no longer balanced by the force deployed in each motor axes. Indeed, the solution of an optimal force distribution in the axes that distributes the force applied to the manipulator cannot converge to a solution. Thus, this project aims to determine a solution that eliminates the constraint collisions. Our preferred solution is the control the plane described between two interfered rigid body in order to minimize the error between the predicted trajectory and the trajectory that doesn’t allow two bodies in contact to be deformed. Finally, this strategy is highlighted by a haptic application where a user moves the manipulator toward a collision, then trying to interact with a virtual surface.
Design of Human-Robot Interaction using activities classification in the feedback loop_second_Clone (1)Robotique coopérative et interactive appliquée à des environnements d’aide intelligents en santé et sécurité _ secondHuman and Robot are usually not allowed to work together in the same workspace. When a human is found in the reachable workspace of the end-effector of the robot, it is usually stopped, which ends production. However, new industrial needs lead research to develop flexible and reactive chain production for enabling small quantity production or fast modification in product characteristics. Collaboration between human and robot sharing a common workspace (usually labelled as a hybrid work cell) could improve this flexibility. Nevertheless, human safety in human-robot interaction or collaboration is the main issue. This project aims to include our new sensors for human activities classification inside the motion control feedback of the robot in order to improve safety. The robot should know the current human activity in order to avoid collision (trajectory planning) or to change control parameters (such as damping) for physical interactions (pHRI). Robotic vision using camera is not used in this project since this solution does not seem appropriate in a real environment.
Design of insole haptic sensor and actuator for the blind and person with disabilityConception d'un actionneur haptique dans une semelle pour les aveugles _ secondAn instrumented and interactive shoe has been developed to provide information for navigation in an unknown environment. One objective is to develop an actuator enabling information transmission called haptic or tactile messages. Some tactile technologies exist which are designed in order to activate some mechanoreceptors of the skin. However, this technology is generally unidirectional and the signal is applied on all the skin surface. However, several types of stimuli can be used to transmit information to the four major types of mechanoreceptors. Moreover, it is possible to modulate the frequency and amplitude, adjust the waveform or signal envelope and send it to a combination of different actuators. For example, Pacinian corpuscles are sensitive to frequencies around 250 Hz, the corpuscles Messnier are limited to 50 Hz while SA2 are sensitive to the stretching of the skin. Therefore, the first step of the project is to design an actuator that will activate different mechanoreceptors in order to diversify tactile messages. Indeed, an array of actuators will be developed to reproduce tactile messages underfoot. For this project, the matrix of actuators must cover a significant area of the foot considering position, number and type of skin mechanoreceptors. The hybrid combination of piezoelectric and electromagnetic actuators will generate a variety of tactile messages that will be subsequently evaluated.
Exploring the behavior of boomers and millenials in collaborative consumptionExploring the behavior of boomers and millenials in collaborative consumptionLe projet vise à explorer la manière dont les Baby-boomers Canadiens (nés entre 1946 et 1964) diffèrent des Milléniaux Canadiens (population née entre 1980 et 2000) dans les pratiques d'échange visant à donner une seconde vie aux objets. Ces pratiques incluent le don, le troc, l'achat et la vente d'occasion ainsi que les pratiques d'accès, c'est-à-dire de prêt et de location à titre payant ou gratuit. Un second volet visera à déterminer dans quelle mesure des sous-groupes d'individus existent au sein du groupe des Baby-boomers et du groupe des Milléniaux. Un troisième volet consistera à déterminer l'évolution des pratiques des deux groupes dans leur ensemble de 2015 à 2018.De manière plus spécifique, les étudiants devront effectuer des traitements et des analyses statistiques à partir des données issues de l'Indice Kijiji de l'Économie de Seconde Main 2018. Cet indice répertorie, sur une base annuelle, les pratiques d'échanges visant à donner une seconde vie aux objets, sur un échantillon pan-Canadien de 6000 consommateurs. Cet indice a été lancé en 2014 et a connu trois versions depuis lors (2015, 2016, 2017). La professeure en charge de ce projet fait d'ailleurs partie de l'équipe de développement de l'indice depuis sa conception. Les données de la version 2018 de l'indice sont disponibles à partir de la fin de l'année 2017 et les étudiants entrants en mai 2017 pourront les exploiter. En parallèle à leurs activités d'analyse, les étudiants devront également rassembler de la littérature scientifique en français, en anglais (ou en allemand) sur le thème des pratiques de seconde main, et des différences de comportements entre les Baby-boomers et les Milléniaux, de sorte à identifier la manière dont leurs résultats convergent ou divergent avec les connaissances actuelles sur le sujet des pratiques de seconde vie des objets. Des publications scientifiques internationales sont prévues.
Mathematical optimization for dynamic network designMathematical optimization for dynamic facility locationThis project aims at developing a new mathematical programming model for the Dynamic Network Design Problem. In the classical Network Design Problem, one has given a set of demand origin and destination nodes. Those nodes can be connected via a network, that is, intermediate nodes and edges that connect the nodes. The demand commodities have to be routed from the origin to the destination nodes, making use of the intermediate edges. Edges have to be constructed before they can be used, implying certain construction costs. Edges also have certain capacities, limiting the total flow of commodities that can be routed on them. The objective in this optimization problem is to find the set of edges that minimizes the costs (construction and flow routing) while meeting the entire demand, routing the commodities from the origin to the demand nodes.The Dynamic Network Design Problem extends the classical case by considering multiple time periods. At each of the periods, the demands may be different. Furthermore, edge capacities may be adjusted along time. The objective is therefore to find the optimal capacity planning for the edges such that the total costs are minimized. This problem has important applications in many domains, for example logistics and telecommunications.This problem will be implemented and solved via IBM Cplex, a mathematical programming solver. Computational experiments will be launched on a computing cluster to obtain information about the performance of the proposed formulation. If the results are convincing, this project may result in a scientific (journal) publication.
Forage de données massives issues du Web social / Mining Big Social DataMining Data from Social Media Web ServicesA network is an abstract representation of complex interactions in a real world system. With nodes (or vertices) representing entities and edges (or links) mimicking their interactions, several systems, including social, biological and technological could be described by means of a network. Drawing on tools from graph theory, data mining, and social sciences, the analysis of complex interaction patterns in real world systems has attracted an increasing attention. Several approaches have proposed to mine knowledge from network data. The majority of the proposed approaches, however, are primarily designed for monodimensional networks where node pairs connect through a single edge. Although widely used, this standard representation may fail in capturing the complex and rich interaction patterns of real world systems. In fact, entities might engage in different kinds of relations simultaneously. For instance, two friends in a social network might also work for the same company while sharing the same set of interests. Attempting to fit these complex patterns into a monodimensional network might result in a loss of crucial knowledge. A typical way to deal with this complexity is to qualify the relationships according to their type so that pairs connect through multiple edges describing each, an interaction of a specific kind, i.e. dimension. This type of networks is often referred to in literature as multidimensional networks. The goal of this project is to extract knowledge from big multidimensional network. Specifically, this project aims to: -  Model the big social data as a multidimensional network-  Parallel implementation some graph centrality metrics and/or graph algorithms such as clustering (community detection) using GraphX Spark.- Visualise multidimensional networks. 
Les pratiques évaluatives à l'ère du numérique Les pratiques évaluatives à l'ère du numérique (1)Societies are currently experiencing important transformations that hold technologies at the heart of a profound transition not only in the labor market but also in education systems around the world. Cell phones, tablets, computers, and free educational resources are increasingly being used in the classroom as learning and assessment tools. The project aims to develop and validate a measuring instrument to study the challenges of assessment practice in training programs that use digital resources as learning tools in academic contexts. The research project will be carried out in several phases as follows: (1) development of a conceptual and theoretical framework on evaluative practices used in university training programs using various digital resources; (2) development of the measuring instrument; (3) validation of the measuring instrument by a group of experts and pilot; (4) use of the instrument with a sample composed of university students from Québec; (5) analysis of the psychometric properties of the instrument used; (6) development of a scientific article.The student will be involved in the first phase of the project - the development of a theoretical model based on a conceptual framework, based on an extensive review of literature. The scientific articles analyzed will come from publications carried out between 2000 and 2017, the period of the reform of Canadian education, marked by a series of changes aimed at renewing the education system and reviewing the curriculum To better prepare them for the challenges of modern society.The research is linked to a contemporary and innovative subject whose main purpose is to provide the academic community with concrete information on the challenges of evaluation practices in programs of university training in the digital age.
Observer les pratiques d'évaluation des apprentissagesObserver les pratiques évaluations d'enseignantsMy project is part of the Observatory on Innovative Assessment of Learning Practices (OPIEVA) and consists in developing a method of observing large-scale practices in classroom (from primary to university). Observing what happens in class is a complex task. A well-prepared observer, a camera, an observation object and appropriate tools are required to record the observed data. Consequently, in order to carry out large-scale observations in both primary and university classes, it is important that the observation approach be well planned and tested in several contexts in order to optimize observation times and data quality. This is what this project involves: planning, developing and experimenting classroom observation techniques with motion and voice analysis cameras. At the end of the project, the observation procedure will be presented in a national congress in collaboration with the student-trainee.
La rétroaction et la conception d'un projet d’ingénierie et d’architectureImpacts de la rétroaction sur le développement de la compétence à concevoir un projet d’ingénierie et d’architecturePrograms in architecture and engineering use project-based pedagogy and design courses in which evaluation raises important questions. One of these concerns the difficulty teachers encounter in the development of competencies throughout the curriculum and to accompany the students in their progress. The optimization of feedback practices to students is regularly cited as one of the conditions for success at university given their potential to influence various facets of motivation. Our project therefore aims to identify the impact of feedback practices provided by university teachers on the development of competence to design an engineering and architecture project.In this Globalink's research internship, the project essentially consists of identifying teachers' feedback when designing an architectural or engineering project. To do so, teachers and students in engineering and architecture will be observed, will answer questionnaires and will be interviewed.
Development of an instrumented wheel to study and improve wheelchair racing biomechanics: Force sensors and signal processingDevelopment of an instrumented wheel to study and improve wheelchair racing biomechanicsThere are about 260,000 manual wheelchair users in Canada and 1.5 million users in the United States. Wheelchair users often have a sedentary lifestyle that triggers a spiral of physical inactivity, leading to medical complications and a decreased quality of life. Wheelchair sports are known to decrease the incidence of medical complications. However, half of all wheelchair users are at risk of developing long-term secondary musculoskeletal impairments (SMI) due to shoulder overload during everyday mobility. This risk may be even higher in wheelchair sports because the shoulder load is higher than during everyday mobility. Wheelchair racing is amongst the two Paralympic wheelchair sports that cause the highest number of shoulder injuries. Currently, the literature on wheelchair racing biomechanics is scarce due to the lack of measurement instruments. A better understanding of wheelchair racing biomechanics will provide scientific evidence to incorporate personalized sports training programs into rehabilitation. This will promote physical activity and may reduce the risk of developing SMI. To better understand racing wheelchair biomechanics, an instrumented wheel must be built. Such a wheel will measure the tridimensional pushrim kinetics (3 forces and 3 moments applied on the pushrim by the user), along with the wheel angle, velocity and acceleration. An instrumented wheelchair wheel is commercially available for everybody mobility, but not yet for racing where the challenges are important: the instrumented wheel must be light, stiff, customizable, wireless and very robust.The proposed project, which will be realized by a multidisciplinary team of students and professionals in Engineering and Kinesiology, is related to the development, realization and validation of such an instrumented wheel. The accuracy of the developed prototype will be validated with experimented wheelchair racers, both in laboratory and on a racing track, using motion capture instrumentation.
Development of an instrumented wheel to study and improve wheelchair racing biomechanics: Telemetry and onboard softwareDevelopment of an instrumented wheel to study and improve wheelchair racing biomechanics - Internship #2: Telemetry and onboard software developmentThere are about 260,000 manual wheelchair users in Canada and 1.5 million users in the United States. Wheelchair users often have a sedentary lifestyle that triggers a spiral of physical inactivity, leading to medical complications and a decreased quality of life. Wheelchair sports are known to decrease the incidence of medical complications. However, half of all wheelchair users are at risk of developing long-term secondary musculoskeletal impairments (SMI) due to shoulder overload during everyday mobility. This risk may be even higher in wheelchair sports because the shoulder load is higher than during everyday mobility. Wheelchair racing is amongst the two Paralympic wheelchair sports that cause the highest number of shoulder injuries. Currently, the literature on wheelchair racing biomechanics is scarce due to the lack of measurement instruments. A better understanding of wheelchair racing biomechanics will provide scientific evidence to incorporate personalized sports training programs into rehabilitation. This will promote physical activity and may reduce the risk of developing SMI. To better understand racing wheelchair biomechanics, an instrumented wheel must be built. Such a wheel will measure the tridimensional pushrim kinetics (3 forces and 3 moments applied on the pushrim by the user), along with the wheel angle, velocity and acceleration. An instrumented wheelchair wheel is commercially available for everybody mobility, but not yet for racing where the challenges are important: the instrumented wheel must be light, stiff, customizable, wireless and very robust.The proposed project, which will be realized by a multidisciplinary team of students and professionals in Engineering and Kinesiology, is related to the development, realization and validation of such an instrumented wheel. The accuracy of the developed prototype will be validated with experimented wheelchair racers, both in laboratory and on a racing track, using motion capture instrumentation.
Passion and Optimal Functioning in Society (2018) The goal of the proposed research is to extend research in three important areas. Namely, I will (1) conduct lab research using experimental protocols to better understand some of the fine grained processes involved in outcomes such as performance, creativity, and resilience; (2) study the role of passion in people’s optimal functioning in their everyday life from a multidimensional perspective; and (3) study the determinants of passion. As such, the proposed research should provide a better understanding of the role of passion and associated processes in optimal functioning in people’s lives.
On the Resilient Cardiovascular Response of Highly-Involved Individuals Following Failure (2018)The purpose of this research is to assess under controlled laboratory conditions the physiological reactions of highly involved individuals following failure. Research reveals that threatening events such as failure comes with a huge physiological cost because of a threat response where one’s cardiac output and dilatation of the arterial system is constricted relative to less negative events such as a success or control conditions. Such research has not studied highly involved individuals who may be more resilient than less motivated individuals as they should display a more adaptive challenge response. In a number of studies that will take place in this research program, 1) individuals who are highly involved (passionate) for a given activity will come to the laboratory and be subjected to failure on the activity or to a neutral event and compared to less involved individuals. 2) Other studies will compare one instance of failure relative to several such instances. 3) Finally, in other studies, the nature of the task (e.g., cognitive vs physical) will be manipulated and its effects compared. Cardiovascular activity will be monitored throughout and compared to appropriate baseline and control groups and conditions.
A Study of the Resilience of HIghly Invested Individuals (2018)The present program of research seeks to study the nature of the psychological processes promoting or hindering the resilience of highly invested, passionate, individuals, following failure. Three objectives are sought. First, complete vs partial vs no resilience will be assessed.  Second, we will test the role of  emotions as determinants of resilience.  Third, the role of passion as a moderator of the effects of failure on resilience will be assessed. This research should lead to reformulation of the resilience construct.
Machine Learning for Sentiment Analysis Machine Learning for Text MiningDo you want to discover automatic detection of opinions and profiling methods?Are you interested in knowledge discovery and search engines?During your internship, you will learn the basics of machine learning, sentiment analysis and information retrieval.Sub-field of artificial intelligence, machine learning studies and designs algorithms that learn from data to make predictions. You will apply your knowledge to sentiment analysis tasks. You will have to handle large corpora of textual data to extract information, analyze their content, or discover embeded knowledge. You will explore various approaches to solve information extraction tasks, find relevant documents in a corpus, and classify documents (associate a category to a document).With our team, you will contribute to the development of an automatic system that can participate in evaluation campaigns. The system will be dedicated to a specific field (biomedical, etc.), and will process various types of documents (tweets, forum posts, etc.).
Big Data Indexing and Mining Big Data Indexing and MiningDuring your internship, you will discover indexing and mining techniques for big data. You will use the Apache Lucene and Solr open source frameworks to create a search engine. You will be able to contribute to a project dedicated to the indexing and mining of a very large corpus (for instance the corpus could consist of open access biomedical documents and experimental results). The data you will manipulate will be composed of raw or semi-structured textual documents, tabulated documents, files of experimental results, or entire data bases. You will have the opportunity to contribute to the data analysis and visualization using R, Java or Python programming languages.With our team, you will be involved in the development of a search engine, some analysis tools that will be integrated in a web platform, and a distributed solution based on Apache Spark. 
Knowledge Discovery in Graphs Knowledge Discovery in GraphsThe objective of the internship is to compare several variants of the Vertex Separator Problem (VSP) with other graph-clustering algorithms, then to apply these algorithms to knowledge discovery in real data.Given a connected undirected graph G = (V, E), a vertex separator in G is a subset of vertices whose removal disconnects G. In other words, finding a vertex separator is finding a partitionV = {A, B, C} such that there is no edge between A and B. C is usually called the separator while A and B are the pillars. The VSP consists in finding a minimum-sized separator in any connected graph. Model variants have been proposed in our paper "Knowledge Discovery in Graphs through Vertex Separation" Sarfati et al. CAI 2017 along with few applications to real data. The intern will compare our existing models to other graph clustering methods, and apply them to real air-transportation related data.
Neural machine translation Neural Machine Translation in low resource settings This project will focus on developing an automatic machine translation from textual. Datasets explored will be tweets and/or news. Machine learning techniques used will involve embedding features and deep learning. This work has several applications in natural language processing and multilingual applications, like multilingual chatbots/conversational agents.We are interested by all pairs of languages and/or dialects and/or social media languages such as tweets, SMS. More emphasize will be on under-resourced languages such as Indian, Arabic, Vietnamese, Spanish and their language variants/dialects.
La Cour Interaméricaine des Droits de l'Homme LA COUR INTERAMÉRICAINE DES DROITS DE L'HOMMEAppui à la recherche pour la préparation d'un livre portant sur la Cour Interaméricaine des Droits de l'Homme de l'Organisation des États Américains: histoire de la Cour, structure, composition, compétences contentieuse et consultative, procédures, jurisprudence. 
Multimodal sentiment analysis / opinion mining This project will focus on detecting and analyzing emotions jointly from textual and visual information. Datasets explored will be Instagram posts, Google images, image caption databases, and tweets with images and probably speech. Machine learning techniques used will involve visual and textual embedding features. This work has application in multimodal analysis of emotions and/or sentiment analysis.
Putting the field of Latin American Organizational Communication on the mapConsidering the lack of a systematic and contextual revision of the academic knowledge in organizational communication developed in Latin America, and yet a consistent and increased development of the field of organizational communication in this region of the world, the research project aims to present a portrait of this field from a Southern point of view. Following recent attempts to decolonize communication studies, this research project proposes to develop criteria, tools and heuristics model for data collection and analysis of the field of Latin American organizational communication that are grounded in the historical, economical and social contexts of this part of world. Most of the approaches, tools and models in organizational communication have been developed and legitimized in the global North, and more specifically in United States, imposing a western view of knowledge and knowledge creation that does not take into account the diversity of academic labour contexts, meanings of knowledge and organizational (social) contexts. Moreover, there is a strong critical Latin American tradition of communication studies that has historically resisted Northen imperialism. The research project aims to continue this line of inquiry by questioning the characteristic of this Latin American tradition and if it can also be applied to organizational communication. In collaboration with colleagues from Colombia, Costa Rica and Mexico, we have started to collect information on this subject. A first exploratory study consisting of the bibliometric analysis of peer-review Latin American journals that publish work in organizational communication during 2010-2014 was conducted. The research project will extend the scope of this first study regarding the period of time (2002-2018) and the corpus of study (peer-review articles, books, book chapters, and communication in conferences). Moreover, and as mentioned, it will provide a research toolbox to conduct the research that will be grounded in Latin American realities.
La Cour Interaméricaine des Droits de l'Homme (1) LA COUR INTERAMÉRICAINE DES DROITS DE L'HOMMESupport in the  research for the preparation of a book on the Inter-American Court of Human Rights of the Organisation of American States: history of the Court, structure, composition, contentious and consultative powers, procedures, case law.
Development of a solar radiation model to simulate water temperature in small forested streamsWater temperature plays an important ecological role in freshwater ecosystems and access to reliable modelling tools is essential to properly manage this variable. In deterministic models, water temperature is predicted using a heat budget approach where an assessment of all heat fluxes coming in and out of the stream is performed. Solar radiation is generally the largest contributing flux to the heat budget of streams and a proper estimation of the solar radiation heat flux is therefore critical for the performance of water temperature models. In small forested streams, shading by riparian vegetation highly influences the amount of incoming solar radiation reaching the stream and the restoration of riparian vegetation thus offers a potential approach to mitigate the projected effect of climate change on stream water temperature.This internship falls within a larger project whose objective is to model water temperature in small forested streams. The student will support this larger objective and the objectives of the internship are to 1) assemble a database for stream water temperature modelling and 2) develop a spatially-explicit solar radiation model adapted to small streams in forested environments. Although not a central component of this internship, opportunities for fieldwork may also arise.The student will be joining the Institut des sciences de la forêt tempérée (ISFORT, https://isfort.uqo.ca/), a dynamic and multidisciplinary research organization dedicated to the study of temperate forest ecosystems. 
Études des effets des paramètres du procédé de chauffage par induction appliqué à des géométries complexes.Traitement thermique au laser des engrenagesDespite the advantages offered by the induction heat treatment process, aeronautical and automotive companies need first to confirm that the performance of the induction heat treatment process is at least equal to that obtained by thermo-chemical processes . In this sense, research and development efforts are generally laborious and require several analysis-decision steps. Indeed, the current state of knowledge and know-how forces manufacturers to develop their mechanical components based on trial and error methods. The aim of this research project is to conduct a sensitivity study of the induction heating method applied to helical gears. In this sense, the first objective makes it possible to simulate the process by coupling the electromagnetic and thermal fields. The second objective is to detect the electromagnetic effects, the effects of the geometric factors and the properties of the material on the hardness profile and the residual stresses. The third objective is to validate the numerical simulation. To achieve these objectives, a 3D model will be developed on the Comsol software allowing to quantify the hardness profile as a function of the process parameters. Then, a systematic statistical study is carried out in order to study the effects of influencing factors. Finally, a comprehensive test campaign is conducted on 4340 steel helical wheels to verify the performance and validity of the digital model set up.
Traitement thermique au laser appliqué à des engrenages en acier 4340.Traitement thermique au laser des engrenages (1)Today, laser processes are increasingly used in the automotive and aeronautical industries. Specifically, laser heat treatment offers a great technological potential to develop mechanical components offering excellent performance in service. However, it remains very difficult to process complex geometries such as gears or splines without using test-error methods. Moreover, the levels of scientific and technical knowledge remain very limited because of the complexity of the phenomena involved and the approximations used. Thus, the effects of material properties and process parameters have never been clearly investigated in order to converge towards a prediction model. The main goal of the project is to develop a robust and robust model capable of predicting the hardness profile of a 4340 steel straight gear. The first objective is to predict the hardness profile using a numerical approach. The second objective is to conduct an extensive experiment to construct an empirical prediction model. The third objective is to measure the gap between simulation and experimentation. To realize the project, numerical and empirical models will be constructed based on numerical and experimental data. The models will be refined and optimized before studying the sensitivity of the hardness profile as a function of process parameters. Then, the models will be validated using a battery of experimental tests.
Visual cortex circuits in the mouse Circuits visuels corticaux chez la sourisIn order to visualise cortical circuits of the visual system, viral vectors are used so that specific neuronal populations express different fluorescent proteins. Subcortical projection neurons will be revealed by injections in the main subcortical targets of the visual cortex in mice. Retrogradely transported HSV virus will induce production of mcherry protein will be injected in the lateral posterior thalamus, striatum, and superior colliculus. To investigate the distribution of potential synaptic contacts on the dendritic arbors of the retrogradely labeled neurons, another virus will be injected in cortical areas that project to the visual cortex. This AAV virus will induce the production of green fluorescent protein and anterogradely label projection axons. Analysis will be conducted with confocal laser microscopy. Preliminary experiments will be performed on cleared brain by using the IDISCO technique and imaged with light sheet microscopy.The local and brain-wide connectivity of neurons with specific subcortical projections will be investigated using monosynaptic pseudotyped rabies virus tracing method. A helper HSV virus injected in subcortical targets will be retrogradely transported to cortical areas and will induced the expression of the avian G protein receptor and the glycoprotein necessary for transynaptic infection of neurons that establish direct synaptic contacts with the labeled neurons. The pseudotype rabies virus in subsequently injected in the visual cortex. Analysis will be performed with confocal microscopy.
Aider les mères ayant un trouble de personnalité limite dont les enfants sont suivis en protection de la jeunesse Le trouble de personnalité limite (TPL) se retrouve chez 23% à 30% des mères suivies en protection de la jeunesse. Celui-ci se caractérise notamment par des comportements impulsifs, des difficultés de régulation émotionnelle et des relationnels intenses et chaotiques. Cette symptomatologie interfère significativement avec les pratiques parentales. Les pères et les mères ayant un TPL peuvent cependant être aidés pour modifier leurs pratiques, mieux vivre leur parentalité et favoriser des façons différentes d’être en relation avec leurs enfants. En effet, lorsque ceux-ci sont soutenus et accompagnés dans l’exercice de leur rôle parental, ils saisissent mieux la dynamique relationnelle et peuvent conséquemment diminuer l’impact de leurs symptômes sur leurs enfants. De telles interventions requièrent toutefois de tenir compte des difficultés spécifiques découlant du TPL et du contexte de protection de la jeunesse.L’étude vise à évaluer les effets d’un programme inspiré de la thérapie comportementale dialectique, et développé spécifiquement pour les parents ayant un TPL dont les enfants sont suivis par les services de protection de la jeunesse. Deux groupes de 10 semaines seront offerts à des parents présentant un TPL ou des traits de personnalité limite. Le programme aborde les 8 thèmes suivants : psychoéducation sur le TPL, la validation, la tolérance à la détresse, les relations interpersonnelles, la régulation des émotions, les comportements qui interfèrent avec la relation avec l’enfant. À chaque rencontre, des éléments de psychoéducation sur les besoins de l’enfant selon les différents stages développementaux sont abordés en lien avec chaque thème. Avant et après la participation au programme, les parents seront rencontrés pour répondre à une série de questionnaires et participer à une entrevue qualitative sur leur expérience du programme et leur satisfaction ainsi que sur l’effet de celui-ci sur leurs habiletés parentales et leur relation avec leur enfant. 
L'appropriation du développement durable dans les PME: Le cas "Écoleadership en Mauricie" (au Québec)Depuis les cinq dernières années, un programme d’accompagnement et de réseautage de leaders en développement durable (DD) dans les organisations a été mis de l’avant et soutenu par quatre Société d’Aide au Développement des Collectivités (SADC) de la Mauricie. À chaque année, 16 Écoleaders volontaires sont accompagnés pour l’élaboration et la réalisation d’un projet de DD dans leur organisation. Ainsi, au cours des cinq dernières années, près de 80 projets de DD ont été initiés dans ce contexte. Deux hypothèses soutiennent cette initiative : 1. La mise en commun des expertises des accompagnateurs et des Écoleaders permet d’initier des projets de DD plus efficaces et stimule les Écoleaders; 2. Ces expériences favorisent l’apprentissage et l’appropriation chez les participants et leur organisation qui auront alors le désir de poursuivre sur la voie du DD.Les résultats liés à la première hypothèse se révèlent à chaque année. Nous observons un effet d’entraînement positif chez les participants pendant l’année de réalisation de leur projet. Par contre, il est plus difficile de vérifier la 2ème hypothèse. Pour cela, il faudrait vérifier les impacts de cette expérience dans les organisations après un certain délai, soit après une année, après deux ans, après trois ans, après quatre ans et après cinq ans.    Cette vérification est l’objectif du stage. Nous vérifierons auprès d’une vingtaine d’organisation (quatre pour chacune des années) qui ont participé au projet Écoleadership s’il y a eu des effets d’apprentissage et d’appropriation au sujet du DD qui ont permis de réaliser d’autres projets de DD.  Pour ce faire, nous décrirons les organisations participantes, réaliserons des entrevues avec des dirigeants de ces organisations, puis analyserons les données recueillies. Le tout se fera en équipe alors que le stagiaire sera jumelé à un étudiant de maîtrise qui réalisera un essai sur le sujet.   
Functional genomic of plant biotrophic pathogen virulence genesSome virulence genes from pathogens that infect crop plants have been pre-selected from the genomic sequences of various pathogens. The virulence gene are cloned in a vector that is transformed in Pseudomonas syringae, a bacteria that can infect Arabidopsis thaliana. Infection in Arabidopsis thaliana will reveal if the putative virulence gene under investigation really has a role in promoting virulence. This will be measured by bacterial growth quantification. Some virulence genes will suppress the plant immunity (bacteria will grow more) while some may be recognized by the plant and trigger a defense response (less bacteria will grow). In either case our main goal is to find what is the target of the virulence gene in Arabidopsis. Since the virulence gene affects immunity its target will likely be a component of the plant innate immunity system. Since the screening of our core set of virulence factors is now finished the student/candidate will participate search for target, either using using immunoprecipitation on magnetic anti-GFP beads targeted against the virulence gene fused the the Green Fluorescent Protein (GFP) in stable transgenic plants. In addition vizualization of the subcellular localization of the fungal effector in planta using confocal microscopy helps zero in on the putative targets identified by mass-spectrometry following immunoprecipitation.  The candidate will become familiar with biochemical, genetic, molecular biology, cell imaging techniques and the model plant Arabidopsis thaliana, and associated resources. The Université du Québec à Trois-Rivières is located halfway between Montréal and Québec city (an hour and a half's drive in either direction from Trois-Rivières).One of the university's most attractive features is its relaxed, informal atmosphere where students and professors work closely together during teaching and research activities. The city is very safe and the cost of living (and rent) one of the lowest in Canada.
Subcellular studies of the relationships between the plant vacuole  movement and actin/microtubule dynamics using live cell microscopyOver the years the laboratory has generated unique genetic resources using the model plant Arabidopisis thaliana. Transgenic plants having fluorescently labeled actine, microtubule, endoplasmic reticulum, Golgi, vacuole and sub-vacuolar compartement are availbale in the laboratory. The current proposed project aims the quantification of the dynamics of subcellular movement between compenents. For example what is the relationship between the tonoplast (the vacuole outer membrane) and actine microfilament ? We have generated a double trangenic line in which the actin is labeled in red and the tonoplast is labeled in green, the live cells can be observed by confocal laser scanning microscopy and pictures can be taken in 3D over time. Specilized sofware can then be used to quantify velocity, changes in angulation, points of contact, etc; in control plants or in presence of various drugs.
Optimization of 3D CAD Models The development of Topology Optimization Methods (TOM) in 3D has been a very important subject of research for the last years. These methods are aimed at automating the process of design optimization and thus, they are based on applying analysis iterations on 3D geometries that are automatically modified throughout these iterations. The next step in the development of TOM is its integration within CAD platforms. Ideally the process should start from an initial CAD model along with boundary conditions (BCs) and optimization objectives, and automatically end with an optimized CAD model that fulfills these objectives, all of this without any other user interaction. This integration faces many challenges among which automatically generating 3D CAD models from raw optimization results. The SIMP method is used as the optimization method in itself, which is a classical scheme that has been adapted by our team for 3D optimization. It basically updates a density field throughout the initial design domain along FEA iterations in order to generate an optimal material distribution.  The project is related to generating 3D optimized shapes from this density field. It is worth noting that this project has a connection with a second project proposed by our team. Indeed, this project is focused on output of the optimization process while the other one is focused on input.  
Integration of Optimization with Computer Aided Design The development of Topology Optimization Methods (TOM) in 3D has been a very important subject of research for the last years. These methods are aimed at automating the process of design optimization and thus, they are based on applying analysis iterations on 3D geometries that are automatically modified throughout these iterations. The next step in the development of TOM is its integration within CAD platforms. Ideally the process should start from an initial CAD model along with boundary conditions (BCs) and optimization objectives, and automatically end with an optimized CAD model that fulfills these objectives, all of this without any other user interaction. This integration faces many challenges among which discriminating non-design material (material that should not be affected by the optimization process) and design material (material that is to be affected by the optimization process). We have developed our own TOM research platform and the integration of TOM within CAD uses the FEM for analysis and the SIMP method as the optimization method. Input of the overall optimization process is composed with an initial part, represented as a STEP file (along with BCs) and a second STEP file is used to represent non-design material. From this input data, the optimization process is fully automated and it results in an optimized shape.  The SIMP method is used as the optimization method in itself, which is a classical scheme that has been adapted for the context of 3D optimization. It basically updates a density field throughout the initial design domain along FEA iterations in order to generate an optimal material distribution.  It is worth noting that this project has a connection with a second project proposed by our team. Indeed, this project is focused on input of the optimization process while the other one is focused on output.  
Characterizing thermo-mechanical properties of a biocompositeCaractérisation thermo-mécanique d'un biocomposite_CloneThe proposed project addresses manufacturing and characterizing a biocomposite material.It will take place at UQTR Mechanical Engineering Department (the project is related to two labs: ERICCA and LMEM) and, in the study as foreseen, the main objective is manufacturing biocomposite plates and characterizing mechanical properties of these plates through normalized mechanical tests. Destructive and non-destructive characterization processes will be used for theses tests.      These tests will be made at different  temperatures to assess the effect of temperature on the evolution of mechanical properties for the type of biocomposite considered. Comparison with models proposed in the literature should be considered. 
Plasticity in the chemical senses (1) Plasticité dans les sens chimiquesIn this project we aim to better understand the effects of training on olfactory acuity in sommelier students. We will compare their olfactory abilities before and after their 1.5. yrs. training. We will thoroughly assess their olfactory and non-olfactory abilities. We will compare first and second assessment in the subject group as well as in a control group.
Multisensory integration in the chemical senses (1)Integration multisensorielle dans les sens chimiquesThe trigeminal system and the olfactory system interact on peripheral and central levels. We will assess the location of the interactions between the trigeminal system and the olfactory system by studying peripheral and central activation, using behavioral, electrophysiological techniques and neuroimaging methods. 
Investigation of the effect of  cold rolling and ball milling on hydrogen storage properties of metal hydrides (1)For the development of hydrogen as an energy storage and carrier, it is essential to have safe, efficient and inexpensive ways to store hydrogen. The form of storage used depends on the type of application targeted, but the main ones now considered are storage in liquid form, under high pressure or in a metal hydride. This last solution is interesting, since metal hydrides provide a storage volume greater than the pressure storage or even liquid, although the mass storage is low. Metal hydrides are therefore considered for stationary, mobile and portable applications, where the volume of the storage unit is a factor.Recently we found in our laboratory that metal hydrides prepared by cold rolling have enhanced hydrogen storage properties compared to the same hydride processed in conventional ways such as arc melting and ball milling. This project aims is to investigate the effect of temperature on cold rolling various metal hydrides. Rolling will be performed at 77K, room temperature and temperature above 400K.  Many class of hydrides will be investigated: magnesium-based alloys, LaNi5, TiFe, Ti-V-Cr, Ti-V-Mn, etc. Other means of preparation such as ball milling, extrusion, forging, may also be tested. The student will be responsible for synthesis and basic characterization of the samples. The student will analyze the sample structure by X-ray diffraction and microscopy before and after mechanical treatment (mechanical milling, cold rolling, forging, etc.) .  Afterward, the student will measure the sample’s hydrogen storage properties using a home-made titration system. The student will be the main investigator in this project but he will be helped by graduate students. He will be weekly supervised by the professor. 
Étude du comportement au délaminage de composites stratifiés lin-époxy à plis unidirectionnels de lin à liant papierÉtude du comportement au délaminage de composites stratifiés lin-époxy à plis unidirectionnels de lin faits d'un liant de type papierAn important aspect of laminated composites is the resistance they offer to the debonding of layers during loading, a phenomenon commonly known as resistance to delamination. Although the paper-bonded UD reinforcements have demonstrated excellent tensile properties in the direction of the UD fibers, the influence of the presence of the paper layer on the delamination strength in opening (mode I) and shear (Mode II) modes has not yet been evaluated. The objective of the project is to evaluate the delamination properties in mode I only for one or two configurations of composite plates made with thin defects localized at mid-thickness to initiate crack propagation.Following a brief literature review on the subject, the candidate and the supervisor will define two or three configurations of plates to be molded using the resin transfer molding (RTM) process. The reinforcement layers will first be fabricated in the laboratory and then used for the molding of the plates. Delamination test samples will finally be cut and prepared from the plates and subsequently tested on a tensile testing machine according to the loading mode I. The results obtained will be compared with the results of the literature for laminates using other types of reinforcement, in particular woven and mat reinforcements. This comparison will allow to position, in terms of resistance to delamination, the behavior of UD reinforcements made using a paper binder for the UD fibers, while allowing the student to broaden his knowledge in fracture of composite materials. A final report will therefore be drafted with the objective of highlighting the particularities associated with the behavior of UD flax-paper reinforcements.
An algorithm to schedule ship pilots yearly This project addresses a work scheduling problem for ship pilots conducting ships on the St-Lawrence River all year long. Schedules must cover a very long period. Pilots are categorised according to their competence. Therefore they cannot conduct all types of ships. Building work schedules for ship pilots differ from other sectors of activities by the length of the planning horizon, of sequences of days off and on, uncertainties about the demands for pilots and the need to spread adequately pilots of different categories. Since yearly schedules are required it is important to take into account pilots’ preferences to limit the number of modifications throughout the year.For each pilot category, a monthly average number of pilots must be respected. Moreover pilotage services must be provided for 365 days a year and 24 hours a day. The whole year is divided into periods of varied lengths, each with a required daily number of pilots. Usually a pilot should not work more than 17 consecutive days and it should be followed by 13 consecutive days off. Some pilots prefer to work on 10-10 sequences (10 days on followed by 10 days off). In practice the number of consecutive days on and off may vary more or less. Considering the constraints on sequences of days on and days off, the transition between two periods adds to the difficulty of satisfying the required number of pilots.A mathematical programming model, with hard and soft constraints, must be defined where the objective function consists in minimizing the sum of the gaps to satisfy the soft constraints. Considering the size and the complexity of the problem, a heuristic approach (tabu search, scatter search, etc.) must be programmed to solve the work scheduling problem. Numerical tests must be performed to evaluate different results. 



Heuristique pour résoudre le problème d’horaire de travail annuel de pilotes de navires Ce projet s’intéresse au problème de confection des horaires de travail annuel des pilotes de navires du fleuve Saint-Laurent. Les horaires doivent couvrir une très longue période et planifier un nombre donné de pilotes de chaque catégorie chaque jour.La confection des horaires de travail des pilotes de diffère des autres secteurs d’activité par la longueur de son horizon de planification, des séquences de jours consécutifs de travail et de congés et les incertitudes sur le nombre de pilotes. Puisqu’il faut construire un horaire annuel, il est important de prendre en considération les préférences des pilotes afin de limiter le nombre de modifications à réaliser en cours d’année.La charge de travail annuelle d’un pilote est de 130 navires en moyenne, avec au plus un navire par jour. Chaque classe de brevet requiert un nombre moyen mensuel de pilotes. L’année est divisée en périodes de longueur variée, chacune avec un nombre requis quotidien de pilotes. Habituellement, un pilote ne devrait pas travailler plus de 17 jours consécutifs suivis de 13 jours consécutifs de congé. Certains pilotes préfèrent travailler 10 jours consécutifs suivis de 10 jours de congé consécutifs. En pratiques, les séquences de jours consécutifs de travail et de congé peuvent donc varier légèrement. Considérant les séquences de jours de travail et de congé, la transition entre les périodes ajoute à la complexité de satisfaire le nombre requis de pilotes.Un modèle de programmation mathématique (avec contraintes dures et souples) doit être défini pour lequel la fonction objectif consiste à minimiser la somme des écarts pour satisfaire les contraintes souples. Considérant la taille et la complexité du problème, une approche de type heuristique (recherche tabou, scatter search, etc.) doit être programmée pour le résoudre. Des tests numériques devront être réalisés pour évaluer différents résultats.
Étude du comportement en traction de composites stratifiés quasi-isotropes faits de renforts unidirectionnels à fibres de lin et liant papier.Comportement en tension d'un composite stratifié quasi-isotrope à fibres naturelles fait de couches de renfort unidirectionnelles de type lin-papierIt has recently been demonstrated that natural fiber (flax) unidirectional (UD reinforcements, used in composite laminates and obtained from a papermaking process, reduce the disparity of tensile properties measured on [0]n unidirectional laminates. This is due to the presence of the thin paper binder at the surface of reinforcement, which avoids the propagation of crack along the UD fibers during fracture. In order to verify this behavior for more complex laminates and thus to see how far the stabilization of the tensile properties can go, it is proposed to carry out a series of tensile tests on quasi-isotropic laminates. By increasing the isotropy of the laminate, we expect to increase the stability and predictability of the laminate's behavior. The objective of the project is therefore to evaluate the properties in tension only, for one or two configurations of quasi-isotropic laminate. At the same time, it is planned to check the occurrence of delamination at the edges of the tensile samples, a well-known phenomenon for these types of laminate.Following a brief literature review on the subject, the candidate and supervisor will define one or two configurations of plates to be molded using the resin transfer molding (RTM) process. The reinforcement layers will first be fabricated in laboratory and then used to mold the plates. Tensile test samples will finally be cut from the plates, following appropriate ASTM procedures, and subsequently tested in tension. The results obtained will be compared with the literature for similar laminates made of glass fibers. This comparison will allow to position, in terms of modulus and strength, the behavior of the quasi-isotropic UD-flax/paper laminates, while allowing the student to broaden his knowledge in fracture of composite materials. A final report will therefore be drafted to highlight the particularities associated with the behavior of UD flax-paper reinforcements.
Modélisation et développement d'un outil informatique de gestion des risques (1)Une nouvelle démarche par facteurs de risques a été développée pour intégrer la SST, de façon systématique et systémique, dans la gestion des risques de projets miniers. Cette démarche est appuyée sur un nouveau concept, la « concentration des sources de dangers », et sur la méthode d’analyse multicritère AHP (Analytical Hierarchy Process). Le travail consiste à généraliser l’utilisation de cette démarche dans plusieurs secteurs industriels au Canada. Pour atteindre cet objectif, il est prévu de modéliser et développer un outil informtique convivial et simple à utiliser qui supporte cette nouvelle démarche.
Élaboration d’un outil d’évaluation de l’impact socioéconomique d’une infrastructure industrielle selon une vision de développement durable (1)Malgré ses retombées économiques, la réputation de quelques secteurs industriels a été altérée par plusieurs facteurs et évènements dramatiques. Cette situation a déclenché la mobilisation de plusieurs acteurs en vue d’assurer une transition de ces industries vers le développement durable. Cette mobilisation a créé plusieurs lois et normes afin de mieux encadrer cette transition.Dans ce cadre, le projet de recherche proposé vient participer à ces efforts, en mettant en place un outil interactif permettant de mesurer l’impact socioéconomique d’une implantation industrielle dans une région déterminée au Québec. Cet outil aidera les partenaires industriels à tracer un portrait exhaustif et précis de l’impact de leurs activités, selon les principes de développement durable. Ce diagnostic aidera également les industriels à bénéficier d’un retour d’expérience structuré et formel afin de mieux s’ajuster et dans le but de réussir des implantations futures. Vu l’ampleur de l’évaluation de l’impact socioéconomique d’une implantation industrielle majeure, le chercheur comptent concevoir une démarche novatrice, adaptée, combinant des critères diversifiés et complexes et se base principalement sur des analyses multicritères.
La gestion des risques dans un processus d’innovation - cas des PME (1)Le projet consiste à élaborer une revue critique de la littérature et des faits d’expérience relative aux méthodes, aux techniques et aux outils utilisés pour gérer les risques dans les processus d’innovation applicables à l'industrie manufacturière.Cette revue sera complétée par la conception d'un questionnaire à utiliser pour un futur sondage auprès des PME innovantes.
GCFID/TCD analysis of gases produced from wood pyrolysis The pyrolysis produce bio-oils rich in carbon based molecules of various chain lengths, from methane up to phenolic compound, that are the building base of various new products. In a classic pyrolysis, a temperature around 500°C must be achieved. Non condensable gases his also produced in the pyrolysis process which is known as syngas. The syngas is composed mainly of water, hydrogen, methane and carbon monoxide and dioxide. A laboratory pyrolyser is already available in the research facility.The project will be centered on the optimisation and development of gas chromatography methods. Past work on the apparatus have clearly shown the possibility of the thermal conductivity detector (TCD) to identify a few component of the syngas while the flame ionization detector (FID) was able to measure the composition of bio-oils but also carbon based gases. However, the coupling of both detector (TCD then FID) within a single configuration is still to do and confirm.   Previous work were using pure gases as reference and the actual measurement of the syngas produced from the laboratory pyrolyser hasn’t being tested yet. The development of a sampling techniques of the hot gases produced is also part of this project and need research
Développement et analyse par GCFID/TCD des gaz provenant de la pyrolyse du boisLa pyrolyse produit des biohuiles qui constituent une formidable source de molécules carbonées de toute longueur de chaine, du méthane aux groupements phénoliques complexes qui forment la base des futurs bioproduits. Dans un cas classique de pyrolyse, une température d'environ 500°C doit être atteinte. Lors de la pyrolyse, des gaz de synthèse (syngas) non condensables sont aussi produits. Parmi les constituants de ce gaz, nous pouvons citez l’eau, l’hydrogène, le méthane et le monoxyde ou dioxyde de carbone.  Un montage de laboratoire est déjà disponible pour effectuer la pyrolyse du bois. Le projet de recherche portera sur la mise à niveau et le développement de méthodes d’analyses par chromatographie en phase gazeuse. Des travaux antérieurs ont démontré les capacités d’un détecteur à conductivité thermique (TCD) à mesurer certains composés du gaz tandis que d’autres ont démontré l’utilisation du détecteur à ionisation de flamme (FID) pour l’analyse des huiles et certains gaz carboné (méthane). Néanmoins, le couplage des deux capteurs dans une seule et unique configuration matérielle d’analyse de gaz reste à démontrer et à effectuer.De plus, la mesure actuelle du syngas produit par ce réacteur particulier n’est pas encore établie ni connue. Le développement d’une technique d’échantillonnage des gaz chauds de pyrolyses est aussi directement lié à ce projet et reste complètement à développer.
TAILORING CONDUCTIVE OLIGOACETYLENE LINKERS FOR THE FABRICATION OF ELECTRONIC DEVICES WITH HIGHLY CRYSTALLINE NANOPOROUS FRAMEWORKS_Clone (1)The depletion of reserves of fossil fuel and the problem of gas emissions reveal the unsustainability of the current energy model. With the continued demand for energy, it appears necessary to find other energy sources. The search for alternative energy sources that could end our dependence on fossil fuels becomes crucial. Dihydrogen is an ideal alternative energy sources that may replace fossil fuel for the following reasons: 1) hydrogen atom is the most abundant element in the earth, 2) it mass energy density is 2.2 times higher than fossil fuel and 3) the reaction of H2 with oxygen does not form polluting byproducts. However, hydrogen gas is not available directly in nature. Thus, a primordial challenge is to find a way to produce, store and distribute hydrogen gas. Currently, hydrogen gas is produced by electrolysis of water using platinum catalysis, natural gas reforming and biomass gasification however its production are expensive. In nature, enzymes call hydrogenases are also able to produce hydrogen gas very efficiently. Nevertheless, these micro-organisms cannot be exploited straightforwardly to prepare hydrogen gas because of their limited quantities and stabilities (in air, organic solvents and at high temperature). However, these biologic processes can be an inspiration to design materials for energy conversion. Our target is to fabricate materials that incorporate mimic active site of hydrogenase to produce hydrogen.
Materiaux bioinspiré pour la production d'hydrogène (1)Bioinspired Materials for hydrogen productionL'hydrogenase est une emzyme capable de coupler deux proton pour former du dihydrogène. De ce fait, mimmer la structure du site actif de l'hydrogènase présente un intêret considérable pour produire du dihydrogène qui est à l'heure actuelle considérée comme étant l' nergies qui remplacera le pétrole. L'étudiant apprendra la synthèse organique, organométallique et inorganique pour préparer des materiaux qui serviront à fabriquer de l'énergie.
caméléon et mimétisme The best-known ability of the chameleon is mimicry. He can adapt the color of his epidermis to change his color and patterns. In 2015, professor Michel Milinkovitch of the University of Geneva published a study explaining that the color change of the chameleon was due in part to a reorganization of crystalline nanostructures in the epidermis by specialized cells. These changes in "structural colors" can be achieved in some materials. Understanding and determining the factors influencing this phenomenon is important in order to exploit these properties. The proposed research project consists of preparing crystalline materials that are chromic which mean they changes colors according to the conditions imposed to them.
wireless rechargeable batteries With the mobile era, demand for batteries has increased and will not stop. Current, technologies have many drawback in terms of efficiency and safety. Li-ion batteries have been banned with some airlines because of the safety hazards. Their effectiveness is decreased at low temperatures, which poses serious problems in the Nordic countries. Their recharge time increases in the cold. A long recharge time is also a nuisance to autonomy. The project will consist to prepare new materials that can be useful to create performant wire and wireless rechargeable batteries.
Solar panel/Panneau solaire Solar energy is available, non-polluting and renewable energy. The main obstacle to its exploitation is the method of converting light energy into electricity. Currently, solar panels are still inefficient to produce enough energy for global consumption. At the heart of the panels are the materials and they are lacking to convert light into electricity. The materials must be able to capture light in the visible and infrared mostly, cover a large area to maximize capture and be resistant to environmental conditions. DuongLab's research project involves the synthesis of 2D ordered materials for use in the manufacture of solar panels. The materials prepared should have a large surface area, thermally and chemically resistant and contained fragment that are interesting for light harvesting.
production d’hydrogéne et séquestration du CO2 Heterogeneous catalysis is of great interest for industrial and other technology applications. A better efficiency of the reactions involved in the applications makes it possible to reduce the quantities of reagents, by-products or solvents, the improvement of the atomic economy, a principle of green chemistry that is advantageous from an environmental and economic point of view. Heterogeneous catalysis can lead to reuse of catalyst and simpler purification of the reaction products. The crystalline polymers with uniformity of functional groups and catalysts on the surface of the solid are attractive for the reasons cited above. The aim of the project will be to synthesize functional crystalline polymers containing catalysts that can be used to produce hydrogen or to sequester pollutant gases.
Biosorbant for heavy metal removal from aqueous solutionsElectrospun nanofibers for adsorption of pollutants from wastewatersHeavy metals, such as copper, nickel, lead and many others released mainly from industrial activities, are harmful pollutants, even at low concentrations. Due to their high toxicity and detrimental effects on the environment and human health, they must be removed from wastewater to meet stricter environmental legislations. Adsorption is one of the most effective processes to remove heavy metal ions from aqueous solutions. Activated carbon has been extensively investigated for the treatment of water and wastewater. However, its applications are sometimes restricted due to its higher cost. There is a growing need for the development of low-cost alternative adsorbents that have metal-binding capacities. Chitosan is actually receiving considerable interest for heavy metals removal due to its large number of hydroxyl and amine groups used as adsorption sites, and a flexible polymer chain which provides suitable configuration for complexation of metal ions. Electrospinning has been investigated to make chitosan non-woven nanofibrous mats for adsorption of heavy metals. The media presents a high specific surface area and high porosity with micro-scaled pore size and an interconnected pore structure that results in increased permeability and high-throughput compared to traditional membranes.The main objective of this research project is to develop a new biosorbent using chitosan and nanocelluloses to remove copper ions from aqueous solutions. The biosorbent will be made using electrospinning technique which can produce nanometric fibers as a nonwoven membrane. Those nanofibers are interesting because they have large surface area and large amount of specific adsorption sites. Various ratio of chitosan and nanocelluloses combined with PEO as a co-agent will be used to make nonwoven membranes. Those will then be used toi test adsorption capacity of copper ions using a batch adsorption technique. 
Conception d'un système de fabrication de renforts unidirectionnels de lin à liant papier utilisés dans les matériaux composites stratifiés.Conception d'un système de fabrication de renforts unidirectionnels de lin à liant papier utilisés dans les matériaux composites stratifiés.It has recently been demonstrated that unidirectional (UD) fiber reinforced composite materials, made of layers of natural UD flax fibers maintained together by a thin paper binder, possess excellent tensile properties for use in structural parts. This is caused by the presence of the paper binder which holds the UD fibers strongly aligned before and during molding, thereby maximizing the efficiency of the fibers to support the load in the final composite. In order to manufacture these reinforcements on a large scale, it is necessary to design a continuous manufacturing system based on the paper fabrication process used to obtain the laboratory samples. In collaboration with the supervisors, the project consists in designing an automated system for depositing flax yarns on a thin layer of porous paper, including the mechanical and control components required to manufacture the reinforcement.After a brief review of the literature and patent on the subject, the candidate and his supervisors will define one or two basic system configurations as initial ideas. The candidate will also have to make some reinforcements on the experimental set-up to make his own opinion of the required characteristics of the system to be designed. Subsequently and under the supervision of the professors, the student will have to carry out all the design work. Simple laboratory prototyping tests may be performed to support design choices. This work will enable the student to become familiar with the manufacturing approach of the reinforcement and the resulting composite materials while expanding his knowledge of mechanical design through the development of a system with high industrial potential. A final report will therefore be drafted in order to clearly detail the designed system and highlight its particularities and feasibility (including manufacturing costs).
Experimental fragmentation of aquatic vegetation landscapes_Clone (1)Fragmentation expérimentale des paysages aquatiquesThe objective of this project is to improve our understanding of the role of submersed aquatic vegetation (SAV) in freshwatersystems at the aquatic landscape level, with a particular focus on the effects of habitat fragmentation (i.e. the process leading to thedivision of continuous habitat into smaller and isolated patches) on aquatic communities. SAV is crucial in maintaining both highinvertebrate diversity and zooplankton grazing potential by reducing fish predation pressure. Moreover, despite the importance of SAV in maintaining both high biodiversity and ecosystem services, such as water quality, in shallow lakes, virtually nothing is known about the consequences of the fragmentation of this key habitat. This poject will use an in situ experimental approach to analyze the effects of SAV habitat complexity on aquatic communities at different scales. More specifically, we will analyze the relationship between habitat complexity and both invertebrates (benthic macroinvertebrates, littoral and open-water zooplankton) abundance and functional diversity from the patch to the landscape scale. The proposed research will be conducted in lakes with rising management problems due to invasive SAV where a compromise is needed between the demand to reduce SAV for recreational purposes and the need to maintain good water quality.The long-term objective of this project is to understand how the ecological services (e.g. maintain of high zooplankton grazing otential) offered by SAV are affected by habitat fragmentation. To reach this objective, we will use a lake invaded by Eurasian watermilfoil, where the fragmentation of SAV habitat will be increased experimentally at the landscape level by covering portions of lake bottom with biodegradable geotextiles.
Programming applications in the field of combinatorics_Clone (1)Programmation d'applications dans le domaine de la combinatoirePolyominoes are geometric figures composed of adjacent cells (square pixels). An open problem is the enumeration of these if they are considered enrolled in a rectangle. For example, the Tetris game contains polyominoes of area equal to 4 units. Our team focuses on different classes of these objects. The approach is both formal and computed. This requires the implementation of algorithms (software programs).
3D modeling of human feet modélisation 3D de pieds humains_Clone (1)3D modeling of human feet. Measurment of various parameteres in order to detect anomalies.
Energy management of multi fuel cell vehicles Gestion d'énergie des véhicules multi-piles à combustiblePower train electrification is currently one of the best solutions in order to design cleaner vehicles. Nevertheless, the internal combustion engine is still essential to ensure high vehicle autonomy (over 500 km) and fast re-fuel (under 5 minutes). To obtain a commercially-competitive electric vehicle, important progress must still be realized concerning the energy storage and especially the batteries (power density, lifetime, and cost). Moreover, the total lifetime of the batteries must be considered due to the pollution that can be caused by the waste materials (lithium, nickel, cadmium …). In order to reduce the problems linked to batteries, Fuel Cell Vehicles (FCV) may be considered as a promising solution. Nevertheless, the normal efficiency of a single fuel cell is not constant on the operating power range. When the system has more than one Fuel Cells, the lifetime and operating point can be optimized with a power sharing algorithm. The internship will be realized at the Hydrogen Research Institute (HRI).The HRI's members have access to world-class, unique equipment and laboratories to characterize and develop advanced materials for energy applications, as well as energy systems based on renewable energies. HRI is the head of the NSERC Strategic Network H2Can, the largest Canadian research network on hydrogen as an energy vector. For the excellence of its research activities the HRI was awarded the Academic Award of Excellence by the Canadian Hydrogen and Fuel Cell association in June 2012. The HRI is a participant in the Hydrogen Storage Engineering Center of Excellence of the US Department of Energy. The students will be parts of the Canada Research Chair in Energy sources for the vehicles of the future hosted by Prof.  Loïc Boulon.
Finite Element Analysis optimisation Finite Element Analysis optimisationPerforming a finite element analysis requires the construction of a mesh of a part to be studied. This mesh has several properties including one that is the quality of each element of the mesh.The accuracy of the calculation result is directly related to the quality of each item.For several years we are working on methods to determine a priori a mesh with with optimal quality fully automatically.In the current use of those methods, the method iteratively improves the mesh by performing several successive calculations.Our method provides the same result in less time and fewer resources.The way to achieve this is to quantify on known test cases the error of finite element and taken into account when during the meshing process of any 3D parts.The proposed project is to extend the basic test case data and implement them in our tools.The result evaluates faster and more precisely the resistance of 3D mechanical parts.In function of the research state and in function of the student's skill, the project can be differe a little
Framework for FEA analysis into CAD application Plateforme de calculs par éléments finis intégrés à la CAO (1)All our research about the integration of finite element analysis in the CAD process are carried out on our own research framework . We have developed over the last 20 years several tools to automatically create numerical simulations models.The objective of this project is to improveh the framework by adding new features to take into account new research needs.So for now the platform enables processing single mechanical parts. Working on  assemblies is now required. The project consists to include assembly in our platform. For this, new data will be added into the database graphic visualization tools should be adapted .Our framework works on Linux system and we use C/C++ to develop our tools
Optimisation de topologie de pièces mécaniques Finite Element Analysis optimisationWe work on the integration of the topological optimisation into the CAD process.In this context, we have developped different alghorithms to transform a original CAD model into an optimal CAD model.These algorithms have  a large number of parameters (30). the objectif of this project is to evaluate these parameters to obtain the best result. They also allow to describe a new way of designing a mechanical part. The project also involves participating in the development of this new design methodology. In function of the research state and in function of the student's skill, the project can be differe a little
Evaluation of the performances of Surface-Enhanced Raman Spectroscopy (SERS) in Forensic ScienceSurface Enhanced Raman Spectroscopy (SERS) is becoming increasingly popular among the scientific community. It consists of a resonance extension of the standard Raman spectroscopy, that allows enhancements up to 10^10 to be obtained. From an already relatively sensitive technique, spectra millions of times more intense can be obtained, with the complementary advantage of reducing other drawbacks like fluorescence. The numerous sampling possibilities (solid, liquid and gases) permit the analysis of forensic traces (drugs, explosives, dyes and pigments, ...) with an exceptional sensibility (up to molecular regime). It becomes increasingly used in all fields of sciences. Today, a majority of the researches focus on the analytical developments and are seeking an even better sensitivity, or develop further the sampling capacities.In forensic science however, the main interest is in evaluating and understanding its performances, as providing evidence in court is (and will be) one of its main purpose. Is the technique repeatable and reproducible? What is the robustness, sensitivity and specificity of the measurements? All these criteria need be evaluated in order to answer a main question: are we able to differentiate samples based on a small relative difference in peaks? The comparison of unknown pieces of evidence with reference samples will be of no value if reliable information on the capabilities of the method are missing. The goal of this project is to evaluate the performances on typical forensic samples (drugs, explosives and colorants) and study the identified sources of variabiliy (Lab equipment, SERS substrates, Raman instrument, ...). With a careful consideration of these sources of variabiliy and their evaluation in the anaytical procedure (possibly using experimental design), the candidate will optimize the measurement conditions. This will allow to provide guidelines and recommandations on the use and interpretation of SERS results for court presentation.
Stage de recherche en gestion de la demande - programmation, électronique et système embarquéEn collaboration avec le chargé de projet et les étudiants des cycles supérieurs de l’équipe, le stagiaire participera activement dans la réalisation des travaux en lien direct avec les systèmes de gestion de la demande locale  (matériel ou logiciel). Plus spécifiquement, le stagiaire sera appelé à réaliser des travaux de conception et de mise en œuvre de systèmes de mesure, de contrôle, de transfert et de traitement de données pour la gestion de la demande locale. Lors du stage l’étudiant sera familiarisé à la résolution des problèmes dans les domaines de :1- développement / programmation des applications informatiques;2- systèmes de mesure et de contrôle; 3- traitement numérique de signaux;4- systèmes électriques (électrotechnique) et électronique de puissance.    
Molecular biology and biochemistry of plant secondary metabolism / Biologie moléculaire et biochimie du métabolisme secondaire végétalBiochimie et biologie moléculaire du métabolisme secondaire végétal. (1)Plant secondary metabolites constitute a diverse class of natural products and due to their potent biological activity, many are commercially exploited as pharmaceutics, nutraceutics, cosmeceutics or biofuels. The commercial development of plant secondary metabolites is often restricted due to limited availability and to low amount in planta. Although there are obvious interests in engineering their production, for crop improvement or development of pharmaceuticals, the lack of information on their regulation and biosynthetic pathways make this task very challenging, few biosynthetic genes have been identified. An improved molecular understanding of secondary metabolites biosynthesis will contribute to engineered plants with valuable compounds profiles and pave the way for biotechnologies such as synthetic biology to improve production and availability. The overall aim of the proposed research is to increase knowledge on the metabolism and regulation of specific plant secondary metabolite via the discovery of novel genes involved in their biosynthesis.
copper-catalyzed vinylation of nitrogenated species My research group has developed, over the past decade, a new methodology to produce non-natural amino acid precursors using a three-step sequence based on copper-catalyzed chemistry and cycloaddition (Sanapo GF, Daoust B, Tetrahedron Letters. 2008, Volume 49, Page 4196; Ricard S, Sanapo GF, Rahem N, Daoust B, Journal of Organic Chemistry, 2016, Volume 81, Page 5066). Through this research, we have studied the cross-coupling reactions between hetereroatomic partners (amides, carbamates, alcohols) and vinyl dihalides. The objective of the present project is to study the reaction of amidines in these cross-coupling reaction.  The resulting adduct, a heterodiene, will undergo a 2-aza-Diels-Alder cycloaddition with electron-poor dienophiles and lead to tetrahydropyridines.
Assistance à la production d'un ouvrage collectif (contribution théorique et pratique) (1)
Studies in entrepreneurship - Global Entrepreneurship MonitorÉtudes sur l'entrepreneuriat - Global Entrepreneurship Monitor (1)The research project is about pairing databases of economic indicators or based on characteristics of the population within countries with the one of Global Entrepreneurship Monitor, a huge research that is about attitudes and entrepreneurial activities in many countries. The objective will be to do research on these databases and to do analysis to test research hypotheses. As an example, we want to understand what can trigger international entrepreneurial activities of emerging entrepreneurs, or what can influence the innovation level of these entrepreneurs, as well as their technological sophistication.
Étude d'un incubateur d'entrepreneurs (1) Le projet consiste à l'étude d'un incubateur d'entrepreneurs à Shawinigan, le Centre d'entrepreneuriat Alphonse-Desjardins de Shawinigan (CEADS). Cet incubateur accueille une quinzaine d'entrepreneurs dans ses murs, leur fournissant formation, accompagnement et conseils, locaux et services partagés. Cette initiative se réalise dans le cadre de la mise sur pied de la Communauté entrepreneuriale de Shawinigan, qui regroupe tous les partenaires qui offrent du soutien aux entrepreneurs sur le territoire. Le projet consistera à étudier ce centre, et plus globalement, la dynamique locale de soutien mise en place, alliant les différents points de vue ensembles, notamment ceux des entrepreneurs incubés.
Études de cas sur l'entrepreneuriat social et solidaire au Québec (1)Le projet consiste à préparer des études de cas sur l'entrepreneuriat social et solidaire au Québec. L'étudiant-e devra identifier des cas récents d'entrepreneuriat social et solidaire, prendra des rendez-vous avec des membres de l'équipe de gestion afin de brosser un portrait de l'organisation, de son démarrage à ses défis actuels. L'objectif est de mettre en valeur des cas variés d'entrepreneuriat social et solidaire.
Expérimentation en financement de startups (1) Le projet de recherche consiste à préparer une expérimentation destinée aux anges financiers qui prêtent de l'argent pour des projets de startups à des entrepreneur-e-s. Nous allons préparer un projet présenté sous forme de vidéo où nous allons faire varier seulement quelques dimensions. Nous allons d'abord présenter le projet de manière identique mais en montrant une photo de femme ou une photo d'homme comme leader du projet. Nous souhaitons aussi faire varier l'ethnie, soit blanche avec prénom typiquement canadien, et arabe avec prénom typiquement arabe/maghrébin. Ces quatre scénarios (blanc/homme, blanc/femme, arabe/homme, arabe/femme) sera mis sous vidéo et intégré à un protocole de recherche où les anges financiers seront amenés à prendre connaissance du projet et à dire s'ils seraient prêts à financer, si oui combien. Nous voulons voir si le sexe et l'ethnie influence le choix d'investissement à projet identique.
Online estimation of a road slope through sensor fusion approach with a hydrid electric vehicle (1)Electric vehicles are emerging as a potential solution to meet the greenhouse-gas  emission reducing challenge. The use of electric batteries as storage element is inefficient in providing the same level of energy autonomy as the vehicles using fossil energy. So, nowadays, the hybridisation of energy sources is considered as an efficient way to extend the electric vehicle autonomy. In particular, the combination of the fuel cell and the battery is a candidate for this hybridisation. However, the overall efficiency of such a system depends strongly on the way the vehicle propulsion power is distributed among the involved power sources.The Hydrogen Research Institute (IRH) has a low-speed electric vehicle powered by lead-acid batteries. A Proton Exchange Membrane Fuel Cell (PEMFC) has been integrated on the vehicle. The project aims to analyse and develop intelligent algorithms for hybrid energy management and power distribution of such a vehicle. These algorithms include three steps: (i) the identification and the estimation of key parameters that affect energy consumption: the mass, the road-wheel friction, the acceleration, etc.; (ii) the real-time estimation of the mechanical power desired by the driver using the vehicle longitudinal motion model; (iii) the optimal distribution of electric power corresponding to the mechanical power between the batteries and the PEMFC. This distribution will be based on a multi-criteria optimization solution that should be real-time implementable. All algorithms are implemented on the vehicle using the VLSI (Very Large Scale Integration) technology.
3D map using simple 2D LIDAR sensor for intelligent vehicle (1)The specific project goal is to build a smart 3D sensor using only a low cost LIDAR 2D sensor for mapping and navigation. Some of the challenges are:- sensor data robust registration- sensor data matching with environment cues.
The conatus in Hobbes and/or Spinoza Le conatus chez Hobbes et/ou Spinoza (1)The importance in the 17th century of the concept of conatus, i.e., vital striving, particularly in the philosophies of Hobbes and Spinoza, makes one wonder what exact meaning this concept had in their systems, and whether Spinoza may have derived his own concept of conatus from that of Hobbes.  Studies are invited on either philosopher, or on both for a comparative study, in line with the current research project of the professor aiming at the following:- In Hobbes, the goal is to show how the materialistic account of desire or appetite (i.e., endeavour or conatus) is the central key to understanding both his psychology, ethics, theory of the passions, physics and politics.- In Spinoza, the aim is to unveil the exact physical meaning of conatus as the striving to preserve a certain “ratio” of motion and rest, as well as its links with personal identity and individuation at the ontological level.- This research also aims at clarifying what exactly Spinoza had read from Hobbes, and how his conatus can be contra-distinguished from that of Hobbes.
Spinoza's theory of Mind and Knowledge La théorie de la connaissance de Spinoza (1)Research projects are invited on any aspect of Spinoza's philosophy of mind or of knowledge.Here are some examples of possible topics in Spinoza:- consciousness- The emotions or affects- Truth and error- Imagination- common notions- Intuition- Fictions and beings of reason- The ontological status of mind in nature- Personal identity (ingenium)- etc.
Individuality in early modern philosophy L'individualité chez les philosophes modernes / Individuality in early modern philosophy (1)The replacement of Aristotelianism by mechanical philosophy in the 17th century, notably in Descartes, has entailed the arisal of a new problem, i.e., that of understanding what constitutes the "unity" of physical objects in the world.  In the absence of the conjunction of matter and form, what could now count as the principle of individuation for beings, lost as they were in the uniform extended substance being everywhere the same?  Leibniz's theory of monadology, but also Spinoza's conatus theory, can be seen as tentative answers to this  problem.  In Empiricism, the focus is on the mind's memory.  Contributions are welcome on any aspect of bodily or mental (personal) identity related to this issue in the history of ideas.
Spinoza et les neurosciences - Spinoza and the NeurosciencesSpinoza et les neurosciences - Spinoza and the neurosciencesThis particular research deals with what Damasio already pointed to, namely the relevance of Spinoza’s philosophy to contemporary neurosciences, and it aims to open up contemporary practices in psychology to an integration  of Spinoza’s theory of emotions (affects).
Cognitive neuroscience of emotion-cognition interaction_2017 (1)Le rôle de l'activation physiologique dans le raisonnement émotifIn this project, we will examine the link between verbal-symbolic reasoning and the processing of emotional information. Following exposure to a highly emotional event, most individuals will experience involuntary thoughts related to this event (intrusions) and display an involuntary attentional bias towards related stimuli. An enhancement in the perceptual processing of these emotional stimuli can be measured in the brain using electrophysiology. The frequency of these thoughts typically gradually reduces with time. This is thought to be partly related to a reencoding of the memory trace in more abstract, less perceptual terms. We will examine the hypothesis that this process may be facilitated by better symbolic reasoning abilities. In this project, we will use a trauma-analogue paradigm where we present an emotional event to participants in the laboratory. We will measure intrusions and attentional bias towards emotional stimuli using experimental tasks, and we will record the electrical activity of the brain to extract evoked potentials. We will examine if verbal-symbolic reasoning abilities are related to these different measures of emotional processing. We will also try to induce more symbolic processing of the stimuli in an experimental group, and compare their performance to that of a control group. This project will allow us to study the neurophysiological bases of the interaction between high level cognitive processes and emotion. 
Étude des propriétés thermomécaniques d'un composite unidirectionnel (UD) lin-époxy fait d'un renfort UD de lin à liant papier.Comportement en tension d'un composite stratifié quasi-isotrope à fibres naturelles fait de couches de renfort unidirectionnelles de type lin-papierIt has recently been demonstrated that unidirectional natural fiber reinforcements (UD) obtained by papermaking processes reduce the disparity in tension properties measured on [0]n unidirectional laminates. This is caused by the presence of the paper binder that avoids the propagation of crack along the UD fibers during the fracture, binder consisting in a very thin and porous paper layer deposited on the aligned yarns of flax fibers. In order to evaluate the behavior of the laminate for various temperatures and moisture levels, it is proposed to make a series of flexural tests on [0]n and quasi-isotropic laminates. The objective is to verify the influence of the paper binder on the behavior of the composite subjected to various temperatures and levels of humidity. It is also planned to evaluate the influence of the paper binder on the thermal expansion of the composite by TMA tests.After a brief review of the literature on the subject, the candidate and the supervisor will define one or two molding plate configurations using the resin transfer molding (RTM) process. The reinforcement layers will first be manufactured in the laboratory and then used to mold the plates. The DMA and TMA test samples will eventually be cut from the plates, following appropriate ASTM procedures, and then tested on the apparatus. The results obtained will be compared with the literature for similar laminates of linen and glass fibers. This comparison will make it possible to position, in terms of thermomechanical behavior, the behavior of the quasi-isotropic UD-lin / paper laminates, while allowing the student to broaden his knowledge of composite materials. A final report will therefore be drafted to highlight the particularities associated with the behavior of the UD flax-paper reinforcement when compared to commercial UD flax and glass reinforcements.
Programmation et optimisation de protocoles de recherche en neurophysiologie. (1)Programming and optimizing neurophysiological research protocols.Le projet consiste à programmer des nouvelles expérience et analyses avec différents logiciels et à optimiser des protocoles existants afin de rendre notre travail plus productifs et efficaces.
Regulation of the nociceptive flexion reflex Régulation du réflexe nociecptif de flexion (1)The aim of this project is to understant how cognitive functions regulate pain and the nocieptive flexion reflex and if it is possible to improve this regulation by neurostimulation with either tDCS or TMS. Neurostimulation will be performed with advanced technology allowing to record brain activity during neurostimulation.
Pain regulation with neurostimulation (1) Régulation de la douleur par la neurostimulationChronic pain has a dramatic impact on individuals with a chronic pain syndrome and on society. The aim of this project is to develop innovative neurostimulation protocols to contribute to pain management by stimulation pain regulation networks.
Caracterizing the impact of snow storage on low flow hydrology (1)Caracterisation de l'impact du stockage nival sur les débits d'étiageThe research project will look at historical hydroclimate records (rain and snow precipitation, temperature and streamflow) in order to caracterize the impact of varying snow storage conditions on low flow magnitude in hydrological catchments of southern Quebec, Canada. While many studies have shown the influence of snow accumulation and melt on spingtime flood timing and magnitude, comparatively less is know about how snow storage in river catchments affects low flow conditions in the following summer. There is increasing attention given to low flow conditions due to its impact on river ecology and water quality. Given that climate warming should reduce future snow storage in catchments, it is important to better understand how this will impact the overall water balance in catchments and resulting low flow conditions.
Seasonal forecasting of snowmelt floods (1) Prédiction saisonnière des crues liées à la fonte de la neigeThis research project will test the hypothesis that seasonal flood amplitude can be predicted with a1-3 months lead time. River flooding in southern Quebec, Canada, is mainly related to cryospheric processes. The amount of accumulated snow and snow melt intensity in spring are the two principal factors presumed to drive the amplitude of the springtime floods. Other important processes include the depth of soil freezing, the frequency and intensity of rain-on-snow events in the spring, and river ice jams. This project will use historical precipitation, temperature and streamflow data as well as seasonal weather forecasts available from the National weather service to develop a simple, statistical forecast model of seasonal floods in key basins of Southern Quebec, Canada. The procedure will be initially tested in one basin and if successful, applied to other basins prone to flooding. This project has the potential to contribute important knowledge and tools for water management and for the assessment of seasonal flooding risks.
Early aetiology of externalizing problems in preschoolers living in a context of vulnerabilityLes problèmes de comportement extériorisés pendant la petite enfance se définissent par un nombre élevé de crises de colère, un indice élevé d’agressivité envers les pairs ainsi qu’une difficulté à contrôler son impulsivité (El-Sheikh & Erath, 2011). Les enfants présentant des problèmes de comportement extériorisés pendant la période préscolaire montrent davantage de difficultés académiques et des problèmes d’adaptation dès leur entrée à l’école, ce qui les conduit plus fréquemment au décrochage scolaire (Paget et al., 2015; Theunissen et al., 2015). Cette déscolarisation précoce peut augmenter, à son tour, les risques respectifs de présenter des troubles psychologiques, de vivre de la délinquance et de la toxicomanie à l’adolescence  (Esch et al., 2014; Maynard et al., 2015). Devant ces effets délétères, il est incontournable de s’intéresser précocement aux problèmes de comportement extériorisés chez les enfants. Plusieurs travaux de recherche se sont intéressés aux facteurs précoces liés aux problèmes de comportement extériorisés chez les enfants d’âge préscolaire. À ce chapitre, des recherches ont démontré que la régulation émotionnelle, la qualité des interactions maternelles et l’attachement parent-enfant étaient associés aux problèmes de comportement extériorisés (Dubois-Comtois et al., 2015). La sensibilité maternelle est un levier d’intervention bien reconnu et étudié pour ses effets directs sur l’amélioration de la régulation émotionnelle et ses bienfaits pour contrer les problèmes de comportement extériorisés chez l’enfant (Moss et al., 2011). Depuis quelques années, d’autres chercheurs se sont intéressés à un nouvel aspect de cette régulation, celui de la régulation du sommeil en lien avec les problèmes de comportement extériorisés. La majorité de ces travaux concernent des enfants d’âge préscolaire issus de la population normale (Bélanger et al., 2015) ou d’échantillons d’enfants représentatifs de la population (Gregory & O'Connor, 2002; Touchette et al., 2007). Les résultats de ce projet permettront d'implanter ce projet auprès d’une population vulnérable.
A logistics-economic study on industrial historical data and optimized plans in collaborative transportation / Analyse logistico-économique des données historiques industrielles et des plans optimisés en transport collaboratifAnalyse logistico-économique des données historiques industriels et des plans optimisés en transport collaboratif / A logistics-economic study on industrial historical data and optimised plans in collaborative transportation  Transportation activities account for a significant cost in a typical value chain. By reducing overall travelling distance (efficiency gain), vehicle backhauling tour generates savings for both carriers and shippers. Additional savings can be reached through collaborative planning of backhauls between several shippers. There is growing interest both in the scientific literature and in industry for such business practice known as horizontal collaboration (mutualization). However, several questions are raised when a group of firms wants to implement collaborative backhauling logistics practice. This internship addresses both economic and logistics questions through database processing and analysis of two real industrial case studies in the recycling and forest products sectors, with a total of more than 70,000 truckloads deliveries/year by four shippers. Specifically, when a shipper needs to estimate his own performance to reach his full backhauling potential, he must in a first stage be able to establish his current backhauls (historical plan). To do this, one approach is to use historical data about its transportation activities. However, these data present shortcomings and hypotheses must be developed in order to reconstitute a realistic historical plan. In a second stage, an in-depth analysis of the historical plan according to various performance criteria and cost functions would provide a basis for comparison in order to identify the total savings from collaborative planning (optimized plan) and to break down the performance continuum of the backhauls in both plans. To get the savings per shipper, various sharing rules between the carrier and the shipper(s) involved on each backhaul are conceivable and must thus be developed and then applied in a third stage.
Flame retardant trees - An answer to increasing forest fires in the context of climate change (1)Des arbres retardeurs de flamme - Une réponse à l'augmentation des feux de forêts dans le contexte des changements climatiquesIn the last years, the number and severity of forest fires has been constantly increasing, due to drier and warmer conditions in several areas around the world. The costs associated with these wildfires are significant in terms of lives, material damages and loss of natural resources. In this context, we are proposing a new way to prevent the spreading of forest fires with a passive approach: flame retardant trees. Some tree species have already been identified as more resistant to the heat generated by forest fires, most of the times because of a higher moisture content. However, there is no such thing as a totally flame retardant tree.Our research group has developed over the last 10 years an expertise in the chemical modification of lignocellulosic fibers, especially the phosphorylation of fibers. We have now the capacity to obtain fibers with a high level of grafted phosphate groups without any degradation of the fibers. Phosphorylated fibers have several interesting potential applications in flame retardancy, insulation, water absorption and ion exchange.We are now trying to impart flame retardant properties to trees by giving them the ability to produce phosphorylated cellulose. The phosphorylated cellulose could be located in the bark (to protect the tree) or within the wood fibers (to produce flame retardant fibers with a commercial value).This is a new project that is in a preliminary phase. We will be exploring the possibility of using existing physiological processes (enzymatic or other) to produce phosphorylated cellulose. We will also identify species with the most promising potential for this modification. The experimental work will be planned and realized in our laboratory at UQTR in collaboration with expert biologists from UQTR and Université de Limoges (France), within the Limoges-UQTR International Research Chair on Forest Resources and Usage of Wood.
New wastewater treatment process based on phosphorylated natural fibers and inorganic microparticles (1)Nouveau procédé de traitement des eaux usées à base de fibres naturelles phosphorylées et de microparticules inorganiquesOur research group has developed over the last 10 years an expertise in the chemical modification of lignocellulosic fibers, especially the phosphorylation of fibers. We have now the capacity to obtain fibers with a high level of grafted phosphate groups without any degradation of the fibers. Phosphorylated fibers have several interesting potential applications in flame retardancy, insulation, water absorption and ion exchange. The last application is one of the most interesting. Previous works have shown that phosphorylated fibers can absorb rapidly a large amount of a variety of heavy metal cations. Their removal efficiency is similar to synthetic ion exchange resins, but the phosphorylated fibers are more easily manufactured using an environmental friendly process, can be completely dried to reduce handling and transportation cost and dot not need to be inserted in a column. Even though phosphorylated fibers are excellent ion exchangers, they do not have a significant affinity for organic contaminants found in several types of wastewaters. In consequence, the proposed project consists in the evaluation of the addition of inorganic microparticles of the zeolites family, to the phosphorylated fiber to improve the removal of organic contaminants. It has already been demonstrated that zeolites can easily be retained in fiber mats. However, the high anionic charge of the phosphorylated fibers may be detrimental to the retention of the zeolite particles. We are proposing two approaches to resolve this issue: the use of a cationic retention or the cationization of the zeolite before the addition to the fibers with a cationic surfactant. We expect a good retention of the zeolite particles in the fiber mat and an improved removal of organic contaminants. The efficiency of the phosphorylated fibers/zeolite mats will be evaluated with synthetic model solutions and with real wastewaters from pulp and paper mills.
Identifier et comparer les capacités olfactives et l’organisation cérébrale au cours du développement chez les souris voyantes et anophtalmes.But: Identifier et comparer les capacités olfactives générales et l’organisation cérébrale au cours du développement chez les souris voyantes et anophtalmesIl est largement admis que les aveugles (notamment dans le cas où la cécité est survenue lors de la période précoce) sont plus sensibles aux informations auditives et tactiles. Les souris anophtalmes, tout comme l’humain aveugle précoce, montrent une activation du cortex visuel primaire(V1) et du thalamus visuel, lors de tâches auditives ou somesthésiques, et langagières. Des changements structurels ont également été démontrés dans les voies de communication corticocorticales, calleuses et sous-corticales et dans les volumes et épaisseur des aires corticales sensorielles. En ce qui concerne leur odorat, leur suprématie reste étonnamment controversée. Certaines études rapportent de meilleures capacités de détection, de discrimination, d’identification olfactive, alors que d’autres n’ont pu prouver de meilleures performances olfactives. Chez l’aveugle précoce, une étude récente rapporte une activation du cortex visuel induite par les odeurs et le bulbe olfactif est plus gros que les voyants. À ma connaissance, aucune étude ne s’est, à ce jour, intéressée à évaluer les capacités olfactives et l’activation cérébrale induite par les odeurs chez le sujet anophtalme au cours du développement.Etude 1 : Déterminer les performances olfactives (sensibilité, discrimination…), et les corrélats neurologiques associés, et si ces réponses sont stables au cours du développement chez les souris voyantes. Etude 2 : Déterminer les performances olfactives, et les corrélats neurologiques associés, et si ces réponses sont stables au cours du développement chez les souris anophtalmes. Nous comparerons ensuite les réponses des 2 phénotypes. 
Influence de la vision sur la plasticité intermodale des stimuli sensoriels dans le cerveau en développementCe présent projet en équipe vise à étudier l’influence de la vision sur la plasticité intermodale des stimuli sensoriels dans le cerveau en développement. Chez la souris, le système visuel devient opérationnel vers l’âge de 15 jours, période charnière qui coïncide avec d’importants changements physiologiques, cognitifs et comportementaux. Fonctionnels à la naissance, les sens olfactif et nociceptif sont cruciaux pour la survie de l’individu tout au long de la vie, que ce soit pour localiser une source de nourriture, éviter un prédateur ou se protéger d’un danger, entre autres. De façon surprenante, les modifications des systèmes olfactif et nociceptif au cours du développement précoces sont, à ce jour, peu étudiés chez la souris. Afin de mieux comprendre l’influence de la vision sur la plasticité cérébrale, nous utiliserons une nouvelle souche de souris, ZRDBA; modèle unique nous permettant d’étudier les conséquences de la présence/absence de la vue sur l’intégration intermodale sensorielle. Cette souche génère deux phénotypes exprimés au sein d’une même portée : des souriceaux anophtalmes ou des souriceaux voyants en proportions égales. Ce modèle nous permettra d’étudier: 1) le traitement des stimulations nociceptives ou olfactives, 2) l’intégration intermodale entre l'olfaction et la nociception, et 3) les fonctions cognitives, émotionnelles et sociales des souris en développement. Le but étant d’examiner toutes ces caractéristiques avant et peu après l’ouverture des yeux, à l’aide de méthodes neuroanatomiques, de techniques d’imagerie fonctionnelle et structurelle, d’électrophysiologie et comportementales.



Effet de la coupe à rétention variable en forêt boréale mixte sur la mortalité des tiges résiduellesEffet de la coupe totale avec rétention sur la mortalité des tiges résiduellesIn the boreal forest, variable-retention harvesting has recently been developed as an alterntive to clearcut harvesting to preserve important habitat features and associated plant and animal communities. Although research results suggest the maintenance of species diversity and improved growth of residual stems, we still lack information on the mid- to long-term effect of variable-retention harvesting on postharvest tree mortality. The objectives of this project are to determine 1) the effects of variable-retention harvesting on rates of postharvest tree mortality, and 2) how retention configuration and site conditions (i.e. soil type, nutrient and moisture regimes) influence postharvest tree mortality. This project will take place in the boreal mixedwoods of eastern Canada. 
Productivité du peuplier hybride en forêt boréale (Hybrid poplar productivity in the boreal forest)_Clone (1)Hybrid poplar productivity in the boreal forestThe forest Industry is facing more and more obstacles for the exploitation of natural forests, including ecological preoccupations of citizens and increasing distances to access new unexploited territories. Fast growing plantations established on fallow lands near cities thus constitute an interesting avenue for the industry and land owners. They can produce more wood on reduced land areas, near mills and forestry workers. The Canadian expertise is however very limited in terms of silvicultural practices and there is next to none data available on productivity of these plantations in the boreal zone. The objective of this project is to evaluate productivity of a range of hybrid poplar clones established on the whole territory of north-western Quebec since 2002. Many clones were established in different plantations from south to north, under different intensive or extensive silvicultural regimes. These plantations used clones developed by the Quebec Ministry of natural resources and some that were used in Ontario. The student will do a re-measurement campaign of the plantations and analyse the collected data in order to produce productivity tables for each clone.
Étude des compromis permettant aux artistes entrepreneurs de gérer leurs pratiques artistiques et entrepreneurialesLe présent projet d’initiation à la recherche s’inscrit dans un programme de recherche plus vaste portant sur pratiques des créateurs entrepreneurs en région.  Les artistes qui sont entrepreneurs font face à une tension entre leurs pratiques créatives et leurs pratiques entrepreneuriales. Ceux-ci doivent trouver un compromis leur permettant d’exercer leur profession d’artiste de manière rentable et ce, sans pervertir leurs pratiques artistiques. Les pratiques artistiques et entrepreneuriales de ces individus se trouvent donc confrontées et ceux-ci doivent mettre en place des compromis leur permettant de concilier ces pratiques qui se rattachent à deux systèmes de valeurs distincts. La théorie de la justification de Boltanski et Thévenot (1991; 2006) sera utilisée afin de mettre au jour cette tension et la conciliation que les artistes entrepreneurs mettent en place afin de rendre leur pratique viable. Boltanski et Thévenot (1991; 2006) conçoivent six mondes présentant des systèmes de valeurs distincts ainsi que les tensions inhérentes à la rencontre de ces mondes et les compromis permettant la saine cohabitation de ceux-ci. Cette recherche a donc pour objectif d’étudier la manière dont les artistes entrepreneurs gèrent la tension entre leurs pratiques artistiques et entrepreneuriale sous la lentille de la théorie de la justification. 
Fully automated tool for porting analog and mixed signal circuits within different technology process (1)Fully automated tool for porting analog and mixed signal circuits within different technology process.The purpose of this project is to develop an automated tool for porting analog and mixed signal circuits. The proposed tool is able to port circuits within different foundries and technology nodes. The automated porting tool provides a quick and robust analysis of IP (Intellectual Proprietary) using existing layout, floor plan and routing between the blocks. The tool preserves key characteristics of an existing layout including matching of critical components and their relative placement. The tool generates an LVS (Layout Versus Schematic) and DRC (Design Rule Check) clean layout in the targeted technology with minimum human intervention. The introduction of our automated porting tool is exclusively driven by semiconductor market need, which is now facing enormous challenges in terms of complex design rules which are not compatible with previous generations. This project responds as well to an immediate need in the field of semiconductors and historical transition from traditional planar CMOS transistors to FinFETs, which is pending any adequate solution. The tool will be particularly useful in a variety of different sectors, including IP providers, silicon foundries etc. .. important sectors for the Canadian economy.
Étude des compromis permettant aux artistes entrepreneurs de gérer leurs pratiques artistiques et entrepreneuriales (1)Le présent projet d’initiation à la recherche s’inscrit dans un programme de recherche plus vaste portant sur pratiques des créateurs entrepreneurs en région.  Les artistes qui sont entrepreneurs font face à une tension entre leurs pratiques créatives et leurs pratiques entrepreneuriales. Ceux-ci doivent trouver un compromis leur permettant d’exercer leur profession d’artiste de manière rentable et ce, sans pervertir leurs pratiques artistiques. Les pratiques artistiques et entrepreneuriales de ces individus se trouvent donc confrontées et ceux-ci doivent mettre en place des compromis leur permettant de concilier ces pratiques qui se rattachent à deux systèmes de valeurs distincts. La théorie de la justification de Boltanski et Thévenot (1991; 2006) sera utilisée afin de mettre au jour cette tension et la conciliation que les artistes entrepreneurs mettent en place afin de rendre leur pratique viable. Boltanski et Thévenot (1991; 2006) conçoivent six mondes présentant des systèmes de valeurs distincts ainsi que les tensions inhérentes à la rencontre de ces mondes et les compromis permettant la saine cohabitation de ceux-ci. Cette recherche a donc pour objectif d’étudier la manière dont les artistes entrepreneurs gèrent la tension entre leurs pratiques artistiques et entrepreneuriale sous la lentille de la théorie de la justification. 
Analyse fréquentielle des extrêmes hydrologiques à l’aide de données fonctionnellesLe comportement des écoulements extrêmes d’un site est d’une grande importance en hydrologie, en particulier aux endroits où l’on observe une évolution due aux changements climatiques. Un risque d’inondation, avec pertes humaines et économiques, peut avoir lieu si l’on sous-estime les décharges de crues, alors qu’une surestimation conduit à des coûts de construction élevés. Par conséquent, une estimation adéquate des événements extrêmes s’avère nécessaire. Les études antérieures sur les crues ont été principalement basées sur une seule variable (la pointe) ou deux des trois caractéristiques principales de l’hydrogramme de crue (volume, pointe et durée de l’inondation) en utilisant les copules statistiques. L’hydrogramme de crue est défini comme étant une représentation graphique de la variation temporelle des débits. La sévérité d'une inondation n'est en fait pas seulement fonction de la pointe, du volume, de la durée d'inondation, elle est fonction de tout l'hydrogramme correspondant, incluant sa forme, son temps de remontée des eaux, etc.. L’information disponible dans un hydrogramme est nécessaire pour des hydrologistes à une planification efficace des ressources en eau, à la conception et à la gestion des ouvrages hydrauliques, plus particulièrement dans un contexte de changement climatique où des événements extrêmes sont présents. Dans le présent projet, nous envisageons de redéfinir toute la méthodologie de l'analyse fréquentielle en utilisant des courbes (hydrogrammes) au lieu des observations réelles ou multidimensionnelles. Cette nouvelle approche va permettre une exploitation de toute l'information disponible dans les données afin de : (i) remédier au problème de l'insuffisance des données en hydrologie, (ii) proposer des outils statistiques plus élaborés et bien adaptés, et ensuite (iii) comparer nos méthodes avec celles qui existent dans la littérature.
Structural and functional basis of outer-membrane biogenesis The candidate will primarily work on characterizing a trans-envelope protein complex mediating the assembly of specific outer-membrane proteins, some of which contributing to virulence.The research project intends to dissect the molecular mechanism, and explore the substrate specificity of this novel assembly machinery. The candidate will be exposed to complementary methodologies combining biochemistry (protein expression, purification, activity assays), molecular biology (cloning, mutagenesis), proteomics (mass spectrometry), and structural biology (protein crystallography). Ultimately, this project aims at discovering novel anti-infective strategies against bacterial pathogens through the screening and identification of specific inhibitors that prevent virulence factors from being assembled at the bacterial surface. 
Structural and functional studies of nickel transporters from pathogenic bacteria Structural and functional basis of outer-membrane biogenesis (1)The ability of pathogenic microorganisms to scavenge essential nutrients within their hosts is a fundamental requirement for pathogenicity. The battle for these nutrients represents an important element of the host–pathogen interaction; interfering with the nutrient-uptake ability of bacteria represents a promising therapeutic approach. Helicobacter pylori is one of the most successful human pathogens, causing gastric cancers and ulcers. H. pylori colonizes the stomach of 50% of the worldwide population where the pathogen survival relies on its ability to scavenge nickel ions from the gastric milieu. Nickel is considered an important virulence determinant of H. pylori; nickel ions areco-factors of two essential H. pylori metalloenzymes required for the colonization of its host. Hence, H. pylori has acquired a conserved core of dedicated nickel uptake and trafficking proteins unique to this bacterium, that emphasizes its absolute requirement for nickel.The project will consist in investigating the structure-function relationship of the nickel transporters and nickel-homeostasis proteins. The candidate will use multidisciplinary approaches combining molecular biology, protein biochemistry, structural biology, electrophysiology and bioinformatics to dissect the molecular mechanism of nickel transport across the outer and inner membranes of the pathogen. Structures of nickel transporterswill be helpful in the design of specific inhibitors to treat infections of H. pylori. 
Development of organometallic therapeutics and design of thermoresponsive targeted platforms for their delivery Organometallic complexes: synthesis, caracterization and biological activityTargeted drug delivery is an appealing method to overcome the affinity and the selectivity barrier for molecules with a high therapeutic value. It consists of delivering the medication to a patient in a manner that increases the local drug concentration in some parts of the body relative to others; the therapeutic agent is then part of a shuttle, and is carried to a specific target in proximity to the diseased tissue before being released. The proposed project aims at the creation of innovative targeted thermosensitive delivery platforms to overcome the numerous problems associated with existing chemotherapies, including the preparation/characterization of macromolecules and metallic nanoparticles, their conjugation to targeting agents/therapeutics, as well as the study of the newly prepared delivery systems in biological settings. This project also aims at the synthesis of various novel organometallic complexes, their characterization, as well as the evaluation of their biological activity, including their intracellular catalytic behavior.  
Evaluation of the antimicrobial activity of natural bioactive ingredients and their combined treatments against foodborne pathogens (1)The aim of this project is to determine the antimicrobial activity of selected food ingredients against food pathogens. The antibacterial activity will be determined by the evaluation of Minimum Inhibitory Concentration (MIC) of the selected antimicrobial compounds against pathogenic microorganisms. The checkerboard method will also be used to evaluate the possible synergic effects between antimicrobial agents.Objectives- Determination of the antimicrobial properties of selected natural ingredients- Identification of the ingredients that contribute to synergic antimicrobial effects, and determination of their antimicrobial capacity in food homogenates.- Determination of the effect of synergic combined ingredients on the shelf-life and quality of food products in situ (meat products, fruits/vegetables or bakery products).Methodology- The MIC value of ingredients will be determined according to the serial microdilution method developed in our laboratories. Serial dilutions will be made in suitable culture media and dispensed into 96-well microplates. After inoculation with a pathogenic strain and incubation, the absorbance will be measured at 595 nm in a microplate reader.- The checkerboard procedure developed in our laboratories will be carried out in order to determine the type of interaction between the tested ingredients. The checkerboard method will be performed using 96-well microplates to obtain the fractional inhibitory concentration (FIC) index against pathogens, from different combinations of ingredients and following different relative concentrations, before incubation and reading their absorbance at 595 nm. The fractional inhibitory concentration (FIC) index is calculated by considering the FIC values of each antimicrobial compound (FIC = MIC combined / MIC alone), with a synergic effect at the condition FIC  0.5.- The antimicrobial capacity will also be evaluated in vitro on food homogenates and in situ on selected food products, by using conventional enumeration of microorganisms (serial dilutions and plating to establish viable cell counts).
Development of microencapsulation processes for the protection of antimicrobial natural extracts in bakery products applications (1)The project aims the development of microemulsions and liposomes for the preservation of industrial, natural antimicrobial/antioxidant extracts, for applications in bakery products. Microencapsulation techniques with biopolymers will be also implemented in order to increase the stability, the bioactivity and the controlled release of the bioactive extracts during storage. Objectives:- Determine the required hydrophilic:lipophilic ratio (HLB) in order to optimize the stability of microdispersions.- Develop different formulations of microdispersions/liposomes containing antimicrobial extracts by considering the desired properties of selected bakery products (ex: brioche dough) such as odor, texture, pH, food processing.- Select different biopolymers to increase the stability and the bioactivity of extracts and characterize the microcapsules (gelled microdispersions) and liposomes (structural properties, droplet size, stability criteria, thermal properties, loading efficiency, antimicrobial/antioxidant properties, controlled release).- Evaluate the antimicrobial capacity in situ of microcapsules/liposomes in bakery systems. We will evaluate the inhibition of foodborne pathogens in food systems by the microencapsulated extracts and the effect on the shelf-life. The effect of the microencapsulated extracts on the stability of the physicochemical properties of food (color, texture, sensory analysis of the food products) will also be evaluated.MethodologyThe selection of surfactants, study of emulsion stability, viscosity, texturometry, colorimetry, the microdispersion/liposome preparation and their incorporation into biopolymers will be realized based on methods from our laboratory. Structural analysis of the formulations will be performed by FTIR spectroscopy and SEM or TEM microscopy. The antibacterial loading and entrapment efficiency will also be measured. Microbiological analyses (challenge tests with pathogens and shelf-life of the food products) will be performed in situ on selected bakery products. Antiradical properties of the micro-dispersions/liposomes will be evaluated according to different methods (DPPD, DPPH). The diffusion rate of antimicrobial extracts will be determined by UV-visible spectrophotometry in liquid simulated food models.
Development of microencapsulation processes for the protection of antimicrobial natural extracts in ready-to-eat vegetables (1)The project aims the development of microemulsions for the preservation of industrial, natural antimicrobial/antioxidant extracts, for applications in ready-to-eat (RTE) vegetables. Microencapsulation techniques with biopolymers will be also implemented in order to increase the stability, the bioactivity and the controlled release of the bioactive extracts during storage. Objectives:- Determine the required hydrophilic:lipophilic ratio (HLB) in order to optimize the stability of microdispersions.- Develop different formulations of microdispersions containing antimicrobial extracts by considering the desired properties of RTE vegetables such as odor, texture, pH, food processing.- Select different biopolymers to increase the stability and the bioactivity of extracts and characterize the microcapsules (gelled microdispersions) and microemulsions (structural properties, droplet size, stability criteria, thermal properties, loading efficiency, antimicrobial/antioxidant properties, controlled release).- Evaluate the antimicrobial capacity in situ of microcapsules in RTE vegetables. We will evaluate the inhibition of foodborne pathogens in food systems by the microencapsulated extracts and the effect on the shelf-life. The effect of the microencapsulated extracts on the stability of the physicochemical properties of food (color, texture, sensory analysis of the vegetables) will also be evaluated.MethodologyThe selection of surfactants, study of emulsion stability, viscosity, texturometry, colorimetry, the microdispersions preparation and their incorporation into biopolymers will be realized based on methods from our laboratory. Structural analysis of the formulations will be performed by FTIR spectroscopy and SEM or TEM microscopy. The antibacterial loading and entrapment efficiency will also be measured. Microbiological analyses (challenge tests with pathogens and shelf-life of the food products) will be performed in situ after coating application on RTE vegetables. Antiradical properties of the micro-dispersions/liposomes will be evaluated according to different methods (DPPD, DPPH). The diffusion rate of antimicrobial extracts will be determined by UV-visible spectrophotometry in liquid simulated food models.
Antifungal and bioinsecticidal activities of polymeric films containing nanoemulsion of essential oils in in situ conditions (1)Food products, especially, cereal products such as rice, corn, barkey, wheat, shorgum, etc...are long-term storage products since they can be distributed worldwidely in packaging materials (paper or plastic bags). Due to this property, cereal products encounter a big problem of contamination of fungi or insects which cause the loss or damage of products quality and even cause toxic problems for human consumption. Insects, for example, rice weevil (Sitophilus oryzae) cause damage and destroy the rice loss and rice quality. In case of fungi, for example, if cereal products were contaminated by Aspergillus flavus or A. parasiticus, which are aflatoxin-producing fungi, then, if we consume cooked rice, we may have consume also aflatoxin which cause liver cancer. Therefore, development of polymeric materials that can diffuse antifungal or bioinsecticidal agents during storage or transportation of cereal products are very important.In this project, we will select different polymeric matrix such as chitosan, carboxymethycellulose, etc. and incorporation of developed nanoemulsion of seletec essential oils (that were already confirmed their highest antifungal and bioinsecticidal activities). Then, the mixture (solution of biopolymer plus nanoemulsion of essential oils) will be used for making films. Films will be used in in situ experiments. In case of bioinsecticidal property, films will be put into plastic or paper bags containing rice and rice weevil and their insecticidal property will be evaluated during storage time. In case of antifungal property, films will be put into plastic or paper bags containing rice and fungi and their antifungal property will be evaluated during storage time.
Physical and/or chemical compatibilization of cellulose nanocrystals and biopolymers for the development of biodegradable nanocomposites (1)The proposed project aims the physical and/or chemical compatibilization of cellulose nanocrystals (CNC) with biopolymers to improve the nanoparticle-polymer interactions and maximize i) the reinforcing effect of CNC (polymer filling, barrier effect) as well as ii) interactions between CNC and targetting bioactive agents in the manufacture of various applications such as bioactive packaging films, edible coatings, gelified microcapsules/microemulsions, etc..Hypothesis: The physical/chemical compatibilization of CNC and polymers optimizes interactions between polymer-CNC-bioactive agent and significantly improves the functional properties of resulting bioactive, biodegradable polymeric matrices.Objectives:1) Optimize methods of compatibilization : physical (sonication, microfluidization, irradiation, compression molding) and chemical (functionalization, surface grafting, crosslinking, hydrophobization) with applications in bioactive packaging films, hydrogels, patches, edible coatings, microemulsions/microcapsules, liposomes, etc.2) characterize the progress of physical modifications and/or chemical reactions by structure analysis, rheological and physicochemical measurements.3) Determine the in vitro antioxidant capacity of the polymeric matrices.4) Determine the in vitro or in situ antimicrobial properties of the polymeric matrices.5) Evaluate the effect of compatibilization on the controlled release of bioactive agents during storage.Methodology :Compatibilization and polymeric carriers will be developed according to procedures from our laboratories. Bioactive agents will be selected on the basis of previous studies. The molecular structure of the supports will be analyzed by FTIR spectroscopy, SEM analysis, contact angle and UV spectrophotometry. The mechanical properties of the polymeric supports, their gaz barriers and water resistance will be also analyzed to verify the effect of functionalization. The antioxidant properties of the films will be determined according to various methods (DPPD, DPPH, TBARS). The release of bioactive agents during storage will be assessed on the best formulations based on methods using simulating-food or -physiological media.Expected Results :Compatibilization of CNC-polymers can improve significantly the biological properties of polymeric supports CNC and implement novel properties 
SELEX d'aptamères spécifiques pour la détection de microorganismes ou de molécules (1)Le but final du projet est d'obtenir un biosenseur capable de détecter spécifiquement différentes espèces de bactéries ou encore différents types de molécules (protéines ou petites molécules organiques). Pour atteindre cet objectif, nous collaborons avec des laboratoires à la fine pointe des technologies de fibre optique. Dans ce contexte, nous devons "évoluer in-vitro" des molécules d'ADN capable de reconnaître spécifiquement les bactéries ou les molécules qui nous intéressent, cela est réalisé grâce à l'approche de SELEX (Systematic Evolution of Ligands by EXponential enrichment).
Régulation des gènes par des ARN noncodants chez les bactéries (1)Nous utilisons différentes approches pour étudier les ARN impliqués dans la régulation microbienne. Nous profitons de la richesse des banques de données de séquences en utilisant des outils bioinformatiques pour découvrir de nouveaux ARN et déterminer l’étendue de leur influence. Nous tirons aussi profit des outils de la biologie moléculaire, de la biochimie et de la génétique pour découvrir de nouveaux ARN et étudier les ARN dont la fonction demeure inconnue.En particulier, l'étudiant choisi pourra effectuer des études de "probing" moléculaire qui permettront de mieux comprendre le fonctionnement de nouveaux ARN noncodants, sa structure, son mécanisme d'action et sa fonction.
Oestrogènes et alvéologénèse des glandes mammaires (1)Estrogens and mammary glands alveologenesis Ce projet vise à determiner l'impact d'un débalancement hormonal pendant la grossesse sur le developpement de la glande mammaire. Après traitement à des composés oestrogéniques pendant la deuxieme moitié de gestation chez le rat, les glandes mammaires des mères ont été prélevées en fin de gestation et 5 jours apres la mise bas. Le rôle du stagiaire sera d'analyser l'histologie de ces tissus et de dé                  terminer l'impact du traitement sur des marqueurs pré-cancereux et de developpement.
The role of connexins in breast cancer Le rôle des connexines dans le cancer du sein_Clone (1)Various in vitro models mimicking mammary gland structure will be used. Connexins expression will be inhibited in those models and the effects on tumorigenic characteristics of the cells evaluated.
Molecular barcode to predict food susceptibility to microbiological contaminants Currently, microbiological diagnostic tools rely on the detection of pathogenic microorganisms or contaminating microorganisms such as total coliforms. The results of these analyzes provide information on the presence or absence of contaminants in food, resulting in industrial production stoppages and food recalls related to public health risks. This research project aims to prevent these contamination cases by developing a preventive management approach applied to food safety and quality. Foods are vectors of microbial communities whose structure is in parts determined by the biotic and abiotic characteristics of the environment which constitute a niche favorable or not to the colonization of food by undesirable allochthonous microorganisms. This project will takes advantage of the structured organization of microbial assemblages associated with food to develop a revolutionary food diagnostic tool. The technology we propose is a decision-making tool that will allow the user to quantify the risk of food contamination even before the detection of pathogens by traditional tools.
Développement de nouvelles aides technologiques pour les personnes ayant des incapacités et leurs aidants / Developing Novel Assistive Technology for Individuals with disabilities and their Family CaregiversDéveloppement d'aides technologiques en soutien au proches aidants de personnes ayant des incapacitésGiven our rapidly ageing population and issues associated with caregivers’ exhaustion, finding ways to reduce family caregivers’ burden is critical. As part of a federally-funded Networks of Centres of Excellence (NCE) program (Aging Gracefully across Environments using Technology to Support Wellness, Engagement, and Long Life (AGE-WELL)), we have developed personas that identify family caregivers’ needs and the needs of those to whom they provide care. This fall, we will be launching a survey to define priorities in terms of development of new technological solutions to address these needs. This MITACS project will follow up on the results of this survey.Two options will be offered to the recruited student. The first option (student with an engineering or technical profile) is to develop a technology or service based on the survey’s findings. The student will have to determine the technical needs, suggest solutions, and finally develop one of them (e.g. elaborate technical plans). The second option (student with a design or social sciences profile) will involve potential end-users in a series of focus groups to guide development of the two most prioritized technologies. We will explore issues related to acceptability (e.g. ease of use, perceived usefulness, efficiency, cost) and product design (e.g. aesthetics, user interface, training requirements). Participants will be given the opportunity to create models of devices using a variety of mediums (e.g. pen and paper, modelling clay, Lego). They will provide comments on mock-ups and prototypes created based on the feedback from the first round of focus groups. Suggested changes will be integrated into revised mock-ups and prototypes that will be presented in a final round of focus groups. This approach will help ensure that the products developed are relevant to end users.
Isolation and synthesis of saponins as novel vaccine adjuvantsIsolation of triterpenic saponins from vegetal species of boreal forest as novel vaccine adjuvantsLes adjuvants sont des substances indispensables aux préparations vaccinales actuelles. Toutefois, très peu d'adjuvants ont été développés au cours des dernières années et ces derniers présentent des limitations en terme d'efficacité et de toxicité. Le projet de recherche a pour objectif la découverte de nouveaux adjuvants de vaccins basés sur les saponines naturelles isolées d'espèces de la  forêt boréale canadienne;
Development of sugar-based vaccines and diagnostics against bioterrorism agentsDéveloppement d'un vaccin glycoconjugué contre la mélioïdose (1)Melioidosis is a often fatal infection caused by the Gram-negative bacteria Burkholderia pseudomallei, a potential bioterrorism agent. B. pseudomallei produces a capsular polysaccharide (CPS) that play important roles as virulence factor and functional antigen. The research project aims at synthesizing mimics of this CPS, which could be used as vaccines and/or diagnostics against melioidosis.
Development of broad-spectrum synthetic antibiotics agentsSynthèse d’agents antibiotiques contre les bactéries à Gram-négatif pour l’inhibition des Kdo transférases et CMP-Kdo synthases (1)3-Deoxy-D-manno-2-octulosonic acid (Kdo) is a sugar found in the lipopolysaccharide (LPS) from Gram-negative bacteria. Kdo is an essential structural component for cell viability and membrane integrity of bacteria. Thus, inhibiting specific enzymes involved in Kdo biosynthesis stands as a promising target for the development of broad spectrum antibiotics. Our team is interested in developing novel Kdo transferases and cytidine monophosphate (CMP)-Kdo synthases inhibitors. Iminosugars in which the Kdo intracyclic oxygen is exchanged by a nitrogen atom will be synthesized and tested in vitro against a panel of antibiotic resistant Gram-negative bacteria. Siderophore-iminosugar constructs will then be prepared with the most promising antibiotic agents in order to enhance their membrane permeability by taking advantage of iron-specific active transport mechanisms of bacteria.
Total synthesis of sponge-derived polyacetylated glycolipidsSynthèse totale de glycolipides naturels polyacétylés par une approche de protection/glycosylation one-pot (1)The agminosides are naturally occurring glycolipids isolated from the marine sponge Raspailia agminata. These compounds show unique structural features such as a branched oligosaccharide chain glycosylated on the lipid and a partial acetylation of the hydroxyl groups. Isolated in minute quantities from sponges, their bioactivity has yet to be explored. Our team aims at achieving the total synthesis of agminosides through the use of novel ‘one-pot’ protection-glycosylation methodologies in order to decipher their biological potential. Based on the ‘armed/disarmed’ concept, the sugar donors displaying predictable reactivities will be assembled in a ‘one-pot’ glycosylation fashion giving rise to the target glycolipids with increased yields and efficiency compared to traditional routes. The synthetic agminosides will be screened for biological properties including cytotoxic, antibiotic, antiviral and adjuvant activities. This research could trigger the discovery of novel therapeutic agents derived from marine natural products.
Virulence of bacteria The student will specifically work to determine the function of a gene for which the function is unknown and its role in the pathogen-host interaction. This project includes molecular microbiology (knock-out construction), animal or cell work and a bit of bioinformatics.
Android platform for implementing digital signal processing algorithms applied to voice biometric systemsThe use of mobile phones has remarkably increased over the past decade. These gadgets have evolved from simple devices to receive and make phone calls to devices that can support highly complex third-party applications. Among several programming languages for mobile app development, Java is the most used language for building apps on Android OS. Recently, Python has also become a popular programming language for developing app on Android platform. Although both languages offer libraries that support scientific computing (e.g. for deep learning), building environment for performing digital signal processing (DSP) simulations is not always handy. For instance, installing essential Python libraries, such as Numpy and Scipy, is not always trivial as some dependencies may not be present on Android OS. Therefore, the main objective of this project is to build an Android-based environment where several in-house DSP algorithm written in Python can be fast and efficiently integrated.
All Oxide Excitonic Solar Cells All oxide p-n junction solar cells are viable alternative to commercial available silicon solar cells due to low-cost, large area scalable, environmentally compatible, long-term stable, such features being never reached by any other approach. However, the highest photoconversion efficiency (PCE) of these solar is around 6-7% only, which is quite far from the predicted theoretical value, due to lack of understanding of charge dynamics (carrier separation, recombination, transport and collection) and interface optimization inside the operating device. So still there is an open room for the researcher to develop a new theory to understand the charge dynamics with the aim to improve the PCE. In this work, we will develop a new approach to fabricate highly efficient all oxide p-n junction solar cell, which incorporates specially designed nanostructure of n-type semiconductors (TiO2, ZnO, Ga2O3 and SnO2) as an electron transport and p-type semiconductor (Cu2O) as a light absorber. Then advanced characterizations of fabricated all oxide p-n junction solar cells with different combination of n-type semiconductors nanostructures with Cu2O to optimize the p-n junction interface to maximize the exciton separation, charge transport and collection, hence overall PCE.Brief work plan of this project is framed in a green chemistry approach, devoted to explore the use of both cheap and simple processes and materials, respectful towards our environment. (i) Design and synthesis of p- and n-type semiconductors with special properties (fast charge transport and collection).(ii) Morphological, structural and optical characterization of both p- and n-type semiconductors films.(iii) P-n junction optimization with the addition of a compact buffer layer at p-n junction interface.(iv) Fabrication of complete p-n junction solar cells and their charge dynamic and functional characterization.
Low-Dimensional Carbonaceous Materials to Improve the Long-term Stability of Dye Sensitized Solar CellsFrom the last decade, a considerable development has been made to boost the photoconversion efficiency (PCE) of dye sensitized solar cells (DSCs) and are now attracting growing research interest from both the fundamental science and technological point of view. Thanks to recent progress in the design of new dyes and electrolytes that enabled the fabrication of low cost, large scalable and highly efficient DSCs of PCE up to 14% as an alternative to commercial silicon solar cells.  However apart from the improvement in PCE, device stability over the time is significantly important, because long-term stability is equally important in order to shift the device from the laboratory to a real market product.In this work, we will incorporate low-dimensional carbonenous materials such multi-walled carbon nanotubes (MWCNT), graphene sheets and graphene nanoribbons (GNR) in n-type wide band gap semiconductors (TiO2, ZnO) to boost the PCE as well as long-term stability. This approach is most promising, fast and reliable as compared other approaches reported in literature. A systematic comparison of long-term stability of the devices with optimal concentration of carbonaceous materials in TiO2 and device without carbonaceous to highlight the beneficial effects of carbonaceous materials to improve the long-term stability in correlation with their appealing  charge transport, thermal, optical and mechanical properties.Brief work plan of this project will be focused on: (i) Dispersion of carbonenous materials in suitable solvent.(ii) Morphological, structural and optical characterization of hybrid carbonenous materials doped mesoporous TiO2 films.(iii) Fabrication of complete DSCs and their long-term stability measurements under illumination.
Object Recognition using a deep learning robot The project consists on developing and adapting existing applications of deep neural networks for computer vision tasks such as object recognition. The application will be embedded in a robot equipped with a Graphical Processing Unit (GPU) and a 3D Depth Camera.The robot applications must be developed using Python and/or C++ to run on the Robot Operating System (ROS) which is a set of software libraries and tools.The main goals of the project are:-To select pre-trained neural networks for object recognition tasks;-To develop application for collecting images from the robot camera and recognizing objects;-To extend the application for other tasks for human-machine interaction: Face recognition, emotion recognition.
Study and Implementation of Nodes Localization and Anchors Placement Techniques in Wireless Sensor Networks for Real-World Applications of the Internet of Things (IoT)Nowadays, the use of Wireless Sensors Networks has led to the proliferation of diverse application areas such as military, medicine, environment, agriculture, etc... , all commonly known today as the Internet of Things (IoT), the Industrial IoT (IIoT), or also the Internet of Everything (IoE). These networks have become increasingly popular due to their reliability and their low cost. However, the implementation of wireless sensor networks in the real world is typically complex. For this reason, many research works are currently carried out to find effective and optimal solutions to several challenges such as localization, optimal anchor or cluster-head placement, synchronization, routing, etc…Wireless sensor networks consist of individual nodes that are usually scattered in a sensor field and cooperate with each other via wireless communications in order to address the collected information to a unit outside of the network area. These sensors are deployed to sense or collect from the surrounding environments some physical phenomena such as temperature, light, pressure, etc... However, their data are often fully or partially meaningless if the location from where they have been measured is unknown, making the nodes localization an essential task in multi-hop WSNs. This work aims to develop localization techniques for WSN and their implementation by rapid prototyping techniques. It also aims at developing optimal placement strategies for "anchor" nodes or "cluster-head" sensors who collect data from the rest of the sensors and relayed to the access points (APs) of the network.The main challenge we address by tackling both issues with respect to the current state of the art is that we want to develop solutions that take into account the most realistic operating conditions of WSNs that should enable their implementation in real-world applications of the IoT (e.g., sensor radiation patterns are not isotropic as simply assumed most often).
Advanced Cooperative Communications for Future Virtualized 5G NetworksThis project targets the development of innovative cooperative communication techniques that enable both base stations (BS) and user virtualization in future 5G networks. Most industrial players currently envision such a concept as a key technology able to fulfill 5G's pledge of ubiquitous user experience. Several cooperative communication techniques previously developed for 3G/4G networks already exist in the literature but could not be, despite their significance, directly applied in 5G networks. Indeed, the fundamental structural 5G evolution toward a user-centric architecture along with the ultra-dense multi-tier heterogeneous context foreseen in such networks requires an inevitable rethinking of much more efficient and scalable techniques.This goal cannot actually be achieved without forsaking the conventional cooperation between static clusters of a limited number of BSs. In contrast, the prospective techniques must be able to handle not only the dynamic and rapid changes of BS clusters but also the extreme densification both foreseen in 5G networks.  In particular, the latter issue would be very challenging since the overhead incurred by cooperative communication techniques often linearly increases with the number of BSs, which may significantly hinder both their energy- and spectral-efficiencies. As such, this project will develop new approaches aiming to reduce the overhead of BSs cooperation without scarifying its desired throughput gains. Another important challenge would undoubtedly be to apply such cooperation between the users. Indeed, the latter have stringent energy constraints besides their constantly growing number and, hence, would naturally require less cooperation overhead. Furthermore, the user mobility and their different quality-of-service (QoS) requirements should be taken into account when designing the prospective techniques.It is noteworthy that this work will be part of a Collaborative R&D (CRD) Project, the very first under NSERC’s CRD program to be supported and co-funded in Canada by our industrial partner Huawei Technologies Canada.
Performance Analysis of Multi-Aperture Multi-User Mixed FSO/RF Dual-Hop Relaying Systems with Pointing Errors for Ultra-Dense 5G NetworksSince free space optics (FSO) technologies have been recently presented as a strong candidate for future wireless communications networks, many mixed-FSO/RF (FSO/radio-frequency) systems have been investigated. The combination of such heterogeneous systems increases considerably the cell’s capacity and becomes extremely useful in next-generation ultra-dense 5G wireless networks. As the RF link suffers from deep fading channels, equivalently FSO suffers from pointing errors due to limited installation precision and climate conditions (wind, structural vibrations, etc.).Considering a mixed FSO/RH system, the first hop includes a multi-aperture transmission to the relay, and the latter selects the aperture that offers the highest signal to noise ratio (SNR). However, the second hop consists of one relay and multiple users that try to transmit simultaneously. Similarly to the FSO link, the scheduling in the second hop will be opportunistic based on the highest signal to interference ratio (SIR). The end users are assumed to be subject of co-channel interference form the other simultaneous communications. They are also supposed to be randomly distributed in the cell thereby reflecting a very realistic network landscape. The FSO link is supposed to follow a Gamma-Gamma distribution with pointing errors, whereas the RF link is a Nakagami-m distributed channel subject also to Nakagami ditributed interference. The relay employs the amplify-and-forward (AF) protocol with a channel-state-information (CSI) assisted relaying scheme. Driven by the exponential growth of the connected users, we assume that their number is sufficiently large to justify the application of the extreme value theory in the second hop. Similarly, considering a more advanced hardware design that can afford a high number of apertures in the FSO link over a single communication, we try to derive the end-to-end ergodic capacity expression of such complex network setting.
Hardware Integration and Over-the-Air (OTA) Validation of a Cognitive Transceiver on a Software Defined Radio (SDR) PlatformIntégration matérielle et validation sur les ondes d'un système de communication cognitif sur une plateforme radio-logicielleCognitive radio (CR) is a novel concept that allows wireless systems to sense the environment, adapt, and learn from previous experience to improve the link quality. In other words, CR can be defined as an intelligent wireless system that is aware of its surrounding environment through sensing and measurements; a system that uses its gained experience to plan future actions and adapt to improve the overall communication quality and meet user's needs anywhere anytime.Recently, a new Context-Aware Cognitive Single-Input Multiple-Output (SIMO) Transceiver (CTR) has been developed to identify the best combination triplet of pilot-use, channel-identification, and data detection modes, according to pre-designed decision rules.  Significant link-level throughput gains of the new proposed CTR against the conventional one can be achieved in most operating conditions and could reach as much as 700% at low SNR and high mobility. However, the new CTR is implemented and verified only using MATLAB scripts, thus, it cannot be directly incorporated into a real communication system.Rapid prototyping allows to implement the new CTR on one of our Software Defined Radio (SDR) platforms: the BEEcube miniBEE4. This R&D-in-the-box SDR is a high-performance FPGA-based computing, prototyping, and emulation platform featuring the Xilinx Virtex-6 family of FPGAs. A model-based approach will be adopted to design and integrate the new CTR on this platform without recourse to HDL languages such as VHDL and Verilog.The front-end part of the miniBEE4 is composed of two flexible RF cards that allow a 2x2 MIMO communication. Between them, a channel emulator will be implanted to mimic a real-world channel and an over-the-air (OTA) transmission.
Maximum Likelihood Estimation of Doubly-Selective Channels for Next-Generation 5G Wireless SystemsEstimation à maximum de vraisemblance de canaux doublement sélectifs en temps et en fréquence pour les futurs systèmes de communications sans-fil 5GTraditional communication networks are primarily designed to serve low-mobility mobile users, i.e., with typical velocities below 120 km/h. At such velocities, time-varying channels can be assumed as locally constant, thereby making the design and optimization of wireless communication systems relatively easier. Current and future-generation multi-antenna systems, however, such as 4G LTE-Advanced (LTE-A) and beyond (LTE-B) or 5G are expected to support reliable communications at very high velocities reaching 500 Km/h (e.g., high-speed trains).  For such systems, classical assumptions of constant channels lead to severe performance losses. Therefore, highly-innovative new channel estimation techniques specifically tailored to strong-mobility terminals need to be developed almost from scratch.This R&D project aims at developing a new channel estimator that is completely aware of the channel variations in both the time and frequency domains during the estimation process. More specifically, the channel variations will be tracked via a two-dimensional (2D) polynomial fitting wherein the channel estimation task boils down to finding the optimal 2D polynomial coefficients.  The developed technique will be ultimately integrated into a smart cognitive transceiver, being currently investigated at the Wirelesslab <www.wirelesslab.ca>, that is able to instantly adapt to its environment conditions for maximum performance. To that end, the required polynomial coefficients must be estimated adaptively according to the Doppler spread of the channel, the signal-to-noise ratio (SNR) of the underlying communication link, as well as the value of its Ricean K-factor.  The project will be carried out in close collaboration Huawei Technologies Canada, a world-leading manufacturer of wireless devices and TELUS, a key wireless service provider in Canada.To probe further:[1] F. Bellili, R. Meftehi, S. Affes, and A. Stéphenne, "Maximum Likelihood SNR Estimation of Linearly-Modulated Signals over Time-Varying Flat-Fading SIMO Channels", IEEE Transactions on Signal Processing, vol. 63, no. 2, pp. 441-456, Feb. 2015.
A distributed tracking and billing system for media flows Consider a situation where multiple communities share some of their (Internet hosting service) resources to support broadcasting of events. Financial compensation is involved and it is therefore important that information on the use of bandwidth by each community member be monitored precisely and faithfully reported to guarantee that all partners get their fair share.The project is to create a video transmissions platform which will monitor consumption relate it to users of specific communities and report it as appropriate.It will integrate the following:- a video streamer- a video flow volume tracking system- a federated authentication system- user consumption information collection and exchangeIt will be based and supported by standard client and server-based components (e.g. HTML5). The project will use off-the-shelf components such as Gstreamer (for video), OAuth (federated authentication) and will run on a Linux platform, also taking advantage of the different tools the platform offers. It will be based on an incremental approach built around the construction of the media flow path, with incremental additions of other elements.
Caractérisation des aires de marché et développement des artères commerciales dans la région métropolitaine de MontréalThe emergence of supermarkets in peri-urban areas and the rise of electronic commerce are helping to transform the market areas of traditional commercial arteries, threatening their economic viability. Today, cities recognize the importance of dynamic commercial arteries, which have a structuring role in neighborhood life, the preservation of cultural heritage, and the attractiveness and vitality of local communities. In 2010, the City of Montreal launched its Economic Development Strategy 2011-2017, whose trade component was aimed at (1) enhancing and balancing the city's commercial arterial supply, (2) supporting and Development of local businesses and (3) the influence of Montréal's downtown. The initiative has since led to the creation of development associations, including the Commercial Development Corporation of St-Denis Street, the Mont-Royal Avenue Development Corporation (SDAMR), and the Boulevard Development Corporation Saint-Laurent (SDBSL). However, the many trade closures over the last five years show us that significant and structural changes continue to change the metropolitan's business landscape. The purpose of this research project is to describe the market areas of commercial centers in the Montréal metropolitan area and to provide a typology of the arteries according to the type of activity and the origin of the consumers who move there. The project will involve the use of two geo-tagged databases: (1) the Origin-Destination Survey of the Montreal Metropolitan Transportation Agency; and (2) the Quebec Business Register. These data will be analyzed using statistical and spatial analysis methods. The chosen student will be accompanied in each phase of the project, starting from the structuring of the data to their analysis. Computer tools, databases and resources will be made available to trainees.
Smartphone app development for physiological applications The app should be able to wirelessly gather data from various body sensors, provide a graphical visualization of their evolution, provide a mean to control them and to save their data so is later accessible through a computer.
Développement de nouveaux bio-composites à base de PLA recyclés des centres de tri et à base des biosolides papetiers (1)1. Description de la technologie:   Le recyclage-valorisation des déchets de PLA issus des centres de tri au Québec commence à se poser comme une problématique, en particulier avec les  voies de valorisation-recyclage relativement limitées à l’heure actuelle. Parallèlement avec l’apparition des déchets de PLA, une autre problématique environnementale est en train de faire surface ces dernières années : il s’agit de la gestion des biosolides papetiers.Dans une approche de valorisation-recyclage, les biosolides papetiers (riches en fibres cellulosiques) et les déchets des bioplastiques (PLA) issus des centres de tri de Québec peuvent être utilisés pour le développement de nouveaux bio-composites biodégradables offrant propriétés avancées. Cette combinaison fibre cellulosique-matrice (PLA) a été démontrée efficace à l’échelle du laboratoire dans plusieurs travaux de recherche [1-4], les biocomposites obtenus possèdent des propriétés améliorées avec plusieurs champs d’applications (industries automobiles, électroniques..etc.)[5]. Dans cette proposition de projet, de nouveaux bio-composites seront développés. Dans un premier temps, des nano et microfibres seront extraits par voie chimique[2] à partir de biosolides de papetières. Dans un deuxième temps, ces fibres seront activées enzymatiquement en utilisant des formulations d’enzymes (qui seront développées dans ce travail)[6-8] (ces enzymes seront obtenues à partir des champignons : Phanerochaete chrysosporium et Trichoderma reesei  par fermentation à l’état solide). Les fibres seront combinées par la suite avec le PLA provenant des centres de tri (de Gaudreau) pour formuler les biocomposites.
Degradation of petroleum contaminated soils using enzyme system (1)The objective of this R & D project is to leverage the expertise of researchers from CTE (Gherrou, Daghrir & Huot) and expertise of Professor SK. Brar from INRS-ETE to develop an innovative method using bioelectrochemical process involving synergy of enzymatic reactions and electrochemical oxidation techniques for the degradation of complex hydrocarbon chains (PAHs, C10-C50, etc) that contaminate soil and groundwater. R & D activities offered by our inter-institutional team (INRS-CTE) can be divided into three main activities. The first part comprises identification of the anode and cathode that is appropriate and hence optimize their oxidation capacity of hydrocarbons. An optimization of electrochemical oxidation capacity of hydrocarbons will be performed at laboratory scale at CTE. The second task will be to identify and develop nano-formulations of efficient enzymes and having a capacity for oxidative degradation of hydrocarbon chains at INRS. The efficiency of the enzymatic process will be studied under different experimental conditions (pH, temperature, etc.). The third part of this work will be focused on the development and application of hybrid bioelectrochemical process for the degradation of hydrocarbons that contaminate soil and groundwater (CTE-INRS). The optimum processing conditions determined during the application of each process (enzymatic and electrochemical) will be applied a priori. This project will benefit from a unique expertise combining electrochemical oxidation techniques and enzymatic processes, and an R & D operational infrastructure at the forefront; two parameters essential for the achievement of the project objectives in time.
Search for healthy alternatives to preservatives in processed food_Clone (1)The nitrites and nitrates used in the conservation of the processed foods, primarily for their antibacterial, antioxidant and organoleptic properties. They are added to meat products in order to increase the shelf life and to improve their taste and appearance. Nevertheless, the use of such food additives can harm the health of the consumers, by affecting the role of haemoglobin in the transport of oxygen. Moreover, the nitrites in the presence of favorable conditions are transformed into nitrosamines and nitrosamides, which is a mutagen and possess carcinogenic effects. Thus, a search for the replacement of these ingredients in meat products represents a technological challenge. The principal objectifies of this project is to develop formulations to replace nitrites and nitrates in meat products while keeping the same shelf life and same organoleptic, antibacterial and antioxidant qualities. Natural products of low cost, such as fruits (grapes) and the spices (cinnamon, cloves,  cumin, black pepper, garlic  and the green pepper) shall be used to achieve this objective. Qualitative and quantitative screening of these natural food additives will be carried out to select the additives ensuring a better antimicrobial and antioxidant activity in the products. Sensory analyses will be carried out based on a tested and specialized panel whose members work in participating industries with this project. The conditions of production and treatment prior to packaging of meat products will be optimized comprising pH, activity of water, NaCl concentration, moisture, temperature and pressure. The optimization of these parameters will make it possible to develop a better method of conservation of the products as well as the maintenance of the red color during the conservation. Finally, the alternatives and the conditions of treatments selected will be applied on an industrial scale, and a techno-economic analysis of the complete process will be carried out. This project 
Synergistic combination of yeast, enzymes and organic acids as ecological and economical alternatives for chemical antibiotics in poultry (1)ThePublic Health Agency of Canada has warned breeders and veterinariansto cease use of antibiotics as growth promotersfor cattle and chickens. It is therefore necessary to developalternatives to the use of antibiotics to avoid theresistance associated with antibiotics. In this context, this project aims todevelop an economical, efficient and ecological alternativeformulation based on yeasts, enzymes and organic acidsfor the use of antibiotics in intensive breeding of broiler chickens.The following objectives are proposed: 1) To produce enzymes and acids2) prepare dietary supplements withFormulation, 3) analyze the life cycle of the proposed new practice,And 4) technical and economic analysis. The project will alsoLead to production of antibiotic alternatives for intensiveChickens breeding in Quebec. In addition, by decreasing the doses ofAntibiotics, the project will help to reduce the pollutant load inEnvironment due to the excessive use of antibiotics, as well asReduce the problem of resistance to bacteria.This could have an impact on the quality of life of the populationestablished in the vicinity of poultry houses and consumers.
Creation of a structuring agent polymer using a combination of phyllosilicate and plant extract / Création d'un polymère de l'agent structurant à l'aide d'une combinaison de phyllosilicate et extrait végétal (Nouveau)_Clone (1)Many industries use cationic charges as the main ingredient and exploit their technical and functional properties in the formulation of new products, especially in cosmetics, pharmaceutical, and agricultural applications. The conventional method for producing these cationic charges is based on the principle of quaternization, thereby creating the respective quaternary ammonium clays for modifying fillers in these products. These charges are conventionally derived from petrochemicals which can raise environmental concerns and hence incur severe constraints. In this project, we propose the development of novel 100% natural cationic biocharges for industrial applications as a substitute for conventional petrochemical polymers, using a blend of plant extracts of the family Plumbaginaces (boreal forest) and family Moringa oleifera (Amazon or African deserts) with clay. This new method will be based on the use of clay-plant extract combination. These combination formulations will be fabricated using a new technology with low environmental impact i.e. reactive extrusion technology. The optimization of new production process will ensure quality, reduce production costs and can increase production volume of the respective formulations. This project also proposes the development of nanoencapsulation and hydrogel formulations using these plant extracts and clays to expand the range of formulations and then extend the application spectrum.-------------------------------Arclay naturel Technologies Inc. et Ascence Venture Inc ont développé des formulations à base de biopolymères et de l'argile pour la formulation de produits cosmétiques (shampooings "Blanc Cachemire» et «Biot Biot») et des produits pour application agricole (marque de AGRICLAY). Les entreprises commercialisent divers produits agricoles (biopesticides et produits de prétraitement des semences) sous la marque "AGRICLAY" tels que, A6, Biogar, Biostim, T16, 5C, et G10. ARCLAY et Ascence se concentrent actuellement sur le développement d'une nouvelle gamme de produits à base de semences enrobées, en utilisant la technologie de la nanoformulation par encapsulation impliquant des nanoparticules de chitosane, 
An integrated solid state fermentation approach for production of enzymes from agro-wastes / Une approche solide de fermentation à l'état intégré pour la production d'enzymes à partir de déchets agricoles (Nouveau)_Clone (1)
Different emerging contaminants in wastewater treatment plants - fate and treatment / Différents contaminants émergents dans les stations d-puration - le devenir (Nouveau)_Clone (1)The wastewater treatment plants have undergone a sea change in the last three decades in terms of new add-ons for further removal of toxic pollutants to ensure a clean effluent. Despite the advanced modifications and improved appurtenances, there have been reports of polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzo-p-furans (PCDFs), endocrine disrupter compounds (EDCs) pharmaceuticals and personal care product (PPCP) residuals in municipal wastewater treatment plant (WWTP) effluents. Meanwhile, the existing wastewater treatment processes are not designed to handle these toxic compounds especially at the levels (µg/l, ng/l or pg/l) in which they reach the WWTPs. Thus, even after treatment, the trace levels of the precursor compound remain or may get transformed into other innocuous metabolites, especially in wastewater sludge where they can get accumulated due to adsorption or locking in the sludge flocs and end up in landfills and incinerators. In this context, these toxic organic compounds end up in the wastewater sludge which is further subjected to treatment through aerobic or anaerobic digestion depending on the type of WWTP. Furthermore, the wastewater sludge has been recently reutilized in order to harness the available nutrients transforming them into value-added products like, bioplastics, biopesticides, bioflocculants, bioherbicides, proteases, biofuels and others. Tracing the route of these toxic compounds all the way from the WWTP to the final value-added product is an urgent need for environmental health pursuit. In addition to the economical benefit of producing value-added products at 40-60% lower cost than the existing commercial products/wastewater sludge and concomitantly novel ways of utilization/disposal of wastewater sludge. However, the toxic component may mar the overall objective of wastewater sludge management. To reach the aims stated above, selective and sensitive analytical methods for complex sample matrix such as wastewater sludge are essential. In fact, robust and streamlined analytical methods for sludge extracts are lacking 
New Biochar-enzyme impregnated micro and nano systems (BEMS/BENS) for efficient degradation of pharmaceutically active compounds (PhACs) in wastewater and drinking water_Clone (1)PhACs during conventional (e.g. activated sludge) wastewater treatment and during advanced (e.g. ozonation and membrane filtration) treatment processes are not efficiently removed. Most of the advanced treatment methods demand new infrastructure increasing treatment costs. In this context, novel biochar-enzyme impregnated micro and nano systems (BEMS/BENS) can be developed that can lead to the complete removal of these emerging pollutants in the treated wastewater/water streams without extra infrastructure input. The proposed project comprises the following objectives: 1) Development of different biochar-ligninolytic enzyme impregnated micro and nano systems (BEMS/BENS); 2) Performance testing of BEMS/BENS using simulated wastewater/water comprising major PhACs, such as carbamazepine, gemfibrozil, naproxen, diclofenac and sulfamethoxazole; 3) Techno-economical analysis of the best performing technologies and 4) Bench scale study of techno-economical processes in real wastewater conditions. In addition to providing occurrence data, the project will probe the fate of these compounds during treatment in BEMS/BENS to measure the impact of the treatment technique giving important information on the persistence or transformation and residual toxicity of these compounds.The proposed project will have significant environmental and economical impact as it will lead to an innovative method for treatment of wastewaters/waters laced with PhACs and the developed technology can enhance the already existing strong Canadian environmental technology sector in the field of wastewater and water treatment. The project will also add important database on PhACs for the federal environmental regulatory agencies protecting health and environment. Furthermore, this research is very timely in generating HQP in this upcoming and critical environmental field. 
Development of new chitosan based formulation for agricultural application  / Développement d'une nouvelle formulation de chitosane sur la base de l'application agricole (Nouveau)_Clone (1)Arclay Natural Technologies Inc. and Ascence Venture Inc developed formulations based on biopolymers and clay for use in the formulation of cosmetic products (i.e. shampoos “Blanc Cachemire" and “Biot by Biot") and products for agricultural application (AGRICLAY brand). The companies market various agricultural products (biopesticides and pretreatment products for seed) under the trademark “AGRICLAY” such as, A6, Biogar, Biostim, T16, 5C, G10 and Hums. ARCLAY and Ascence are currently focused on the development of a new range of products, namely coated seeds, using nanoformulation technology via encapsulation involving chitosan nanoparticles, mineral-based clay extracts, growth regulators and beneficial soil microorganisms. The companies, through the proposed project, want to develop a new green technology that offers the local and international markets new formulation-coated seeds (of carrots, lettuce, soy, maize, corn and onion), which are efficient and low cost, and combine the beneficial effects of chitosan with the clay mineral extracts. The objective of the proposed project is to encapsulate the seeds with nanoformulations of chitosan to produce coated seeds. These new formulations shall show characteristics of high storage stability and superior germination rates compared to uncoated seeds.The development of inoculants using chitosan has gained attention in recent years due to its application in the conservation of seeds and plants of great commercial, agricultural and economical interest (Giroud-Abel, 1995). The proposed project has anticipated short-term impacts: a) it will lead to the production of highly efficient nanoencapsulated virgin seeds for enhanced and sustainable agricultural productivity for the agricultural sector; b) it will enhance the competition for the industries to produce these ''green'', sustainable seeds for agricultural production. In the long-term perspective, it will revolutionize the Quebec and Canadian agricultural sector by bringing on board a new generation of nanocoated seeds which can offer high productivity without compromising the soil sustainability by targeting farm 
Removal of cyanotoxins from water using biofiltration systems Conventional water treatment plants cannot achieve complete removal of cyanobacteria and their associated toxins. Therefore, the existing water treatment plants are required to be modified. We propose a treatment scheme consisting of physical removal of cyanobacteria, followed by biological treatment and chemical oxidation of aqueous cyanotoxins. Cyanotoxin biodegradation by Sphingomonas sp, Arthrobacter sp., Brevibacterium sp., Rhodococcus sp, Methylobacillus sp and Microbacterium sp is related to the presence of the genes mlr and others that encode hydrolytic enzymes specific to cyanotoxins. The biofilm formation potential of the most promising pure and mixed microbial consortia identified in the previous step will be evaluated using a microtitre plate biofilm assay model (Asadishad et al., 2014) to quantify the biofilm development on various solid media including granular and powdered activated carbon and non-woven geotextile. The effect of temperature on the biofilm formation will also be monitored. The solid media that prove to be promising biofilm support will be employed in an immobilized cell bioreactor or a fluidized biofilm reactor to be tested at various concentrations of mixture of cyanotoxins. The effect of temperature and secondary carbon source on the biodegradation rate and lag period will be investigated. The system will be operated continuously to assess its stability and robustness in response to various environmental conditions (e.g., temperature, pH) over a period of few months. The proliferation of the optimized microbial strains will be monitored through cell cultures, and the final equilibrium of the bacterial community will be determined by comparing the most abundant genotypes through PCR. The immobilized cell reactor can be placed at two different locations in the drinking water treatment plant, namely upfront of coagulation-flocculation and after  coagulation-flocculation step, in the disinfection tank. The performance of ozonation as the last step treatment for removal of any remaining toxins will be investigated.   
A Picture Archiving and Communication System (PACS) for a CT-Scanner facility devoted to non-medical applications_Clone (1)The project first aims at implementing and customizing a Picture Archiving and Communication System (PACS) for the INRS CT scan facility. Because of the wide variety of samples and acquisition types, images cannot be organized and archived with off-the-shelf software solutions that are designed for medical applications. The PACS system will be adapted to handle critical information of non-medical nature (sample ID, composition, geographical provenance, temperature at time of field sampling and time of CT acquisition, etc.). This information will be embedded in the DICOM header of each image. Query to the PACS system will allow the retrieval of images based on these non-medical criteria. The development will be based on the Orthanc open-source PACS project.Secondly, a workflow provenance management system will be implemented to keep track of all processing steps performed on images, from tomographic reconstructions to post-processing steps such as segmentation and classification. Since new image processing tasks are actively developed by our group, it is essential to record how an image was obtained along with the version of the software stack used. For this purpose, the VisTrails open-source project will be used and adapted to our processing pipelines. Versioning will be implemented through a Git or Subversion server. Furthermore, a job submission portal and a visualisation suite will be developed within VisTrails to ease the production and processing of images even for non-specialists.
Impacts des changements climatiques sur le régime de l’érosion des sols au cours des derniers 500 ans, de l’échelle des bassins versants à l’échelle régionale: approche sédimentologique et géochimique (1)Ce projet de laboratoire et de terrain se déroulera au Laboratoire de géochimie, imagerie et radiographie des sédiments (GIRAS) de l’Institut National de la Recherche Scientifique (INRS) basé à Québec. L’objectif du projet sera de calculer et d’analyser la dynamique des flux érosifs de bassins versants sur les derniers 500 ans à partir de carottes sédimentaires lacustres. Les apports terrigènes issus de l’érosion peuvent être étudiés grâce aux profils de géochimie minérale mesurés dans les sédiments lacustres. Le projet de recherche consistera à utiliser un scanneur géochimique à fluorescence X (XRF, Itrax) dont dispose l’Institut pour mesurer l’évolution du signal géochimique à très haute résolution (pas de mesure de 100µm) des sédiments lacustres (élément terrigènes). Ces mesures permettront d’analyser les dynamiques des changements de l’érosion régionales. Les données proviendront de nouvelles acquisitions effectuées par l’étudiant au cours de son stage à l’INRS, qui viendront compléter une base de données déjà existante, développée par l’équipe. Au laboratoire, l’étudiant devra apprendre le fonctionnement d’un scanneur géochimique Itrax, l’analyse sédimentologique et les principes de datation des archives sédimentaires.
Hyperspectral imagery to detect algal blooms Validation d'outils de détection des fleurs d'eau d'algues: la fluorescence in vivo et l'imagerie hyperspectrale (1)Development of tools allowing the detection and quantification of the three principal algal groups in freshwaters: blue-green (cyanobacteria), green (e.g. Chlorella) and brown algae (e.g. dinoflagellates and diatoms). The project consists in validating in the field a model developed in the laboratory using pure and mixed cultures to estimate the biomass of the three algal groups. The optical tools to validate are the in situ fluorescence (EXO sensor from YSI and Fluoroprobe of BBE Moldaenke) and the hyperspectral imagery (Resonon cameras, 400-1700 nm). The effect of interfering factors (dissolved organic matter, suspended particles, differing cell size and colony formation) on biomass estimation is tested in the laboratory and then under natural field conditions. In vivo fluorescence sensors are deployed from a boat; hyperspectral cameras are placed on board a drone to cover zones of interest of a lake. A series of lakes having different algal assemblages in varying proportions will be visited. Validation is done through conventional quantification of the algal biomass (dosage of chlorophyll-a), algal biovolume (taxonomy by microscopy), suspended solids (dry weight and loss-on-ignition) and dissolved organic matter (spectrophotometry), in parallel to the deployment of instruments. This project will give the student the opportunity to learn cutting-edge methods in addition to a suite of conventional limnological techniques.



Advanced Terahertz Spectroscopy Terahertz (THz) radiation science is expected to have an extremely significant impact on a wide variety of disciplines that are bound to shape the life of people in the 21st century. In particular, THz waves (or T-Rays), with frequency ranging from 0.1 to 10 THz, (i) can penetrate and image inside plastics, semiconductor wafers, fabrics, and most dielectric materials that may be opaque to visible light, (ii) have low photon energies that do not cause harmful photoionization in biological tissue, and (iii) exhibit strong dispersion as well as absorption for numerous molecules. Therefore, T-ray imaging and diagnostics have a tremendous potential for applications in non-destructive testing and imaging, medical diagnosis, health monitoring, and chemical and biological identification. Over the past two decades, there has been extensive developments in THz technologies, during which free-space THz optoelectronics has undergone key advances, mainly propelled by the rapid progress in ultrafast laser technology (e.g. invention and development of the Ti:sapphire laser) and in microelectronics fabrication (e.g. micron-size planar photoconductive antennas). Recently developed optoelectronic techniques for the generation, propagation, and detection of T-rays may well provide the spatial resolution, the temporal accuracy and the field sensitivity required for many of the most challenging applications. However, applications in the THz region of the electromagnetic spectrum are only now reaching commercialization. The full potential of the spectral region is held back by the limited control that we have over the way this form of light interacts with materials. In this project, we will explore the ultra-strong coupling of THz light with novel materials, especially with graphene in mind. Using this enhanced coupling that occurs with high THz intensity, we aim to demonstrate new ways to generate, detect and manipulate THz light amplitude and phase. The project will be performed at the Advanced Laser Light Source (http://inf.emt.inrs.ca/EN/ALLS.htm).
Ultrafast coherent X-ray generation via high-order harmonic generation from plasma (1)The research project will study a new method to generate intense coherent X-rays and attosecond pulses, via high-order harmonics using plasma as the nonlinear medium. The project will be performed using the Advanced Laser Light Source (ALLS; http://lmn.emt.inrs.ca/EN/ALLS.htm), a state-of-the-art high intensity femtosecond laser facility, located near Montreal, Canada. The project aims to advance research on a new phenomenon discovered by our group, which increases enormously the intensity of high-order harmonics while simultaneously allowing wavelength tunability. The objective is to clarify the physics of this phenomenon and to apply it to produce high intensity harmonics and attosecond (1/1000 femtosecond) pulses. The harmonic source developed through this project will be used for exploring new methods of microscopy with nanometer resolution, with applications in biology and medicine. 
Bio-hybrid material chemistry. A certain number of key challenges exist for the rational design of bio-hybrids, which limit their innovative potential. More specifically: (1) bio-conjugation approaches for grafting synthetic molecules to proteins are limited and can be inefficient; (2) a poor physical-chemical understanding of how synthetic molecules can alter the bio-activity of proteins exists; and methods for controlling the function (3) and structure (4) of bio-hybrids are at a crude stage of development and thus limit their specificity and bio-activity compared to e.g., proteins.Our research program aims to address these challenges and thus design new functional bio-hybrid materials for applications in biotechnology. 
Bio-conjugate therapeutics for Alzheimer's disease. The objective of this project is to develop a therapeutic bio-conjugate that will reduce the amount of glutamate in the brain to a `normal' level, over a period of 1 -3 weeks after a single administration. Re-administration of the bio-conjugate at regular intervals will contribute to maintaining `normal' levels of brain glutamate, which could stop or slow the progression of AD. 
Polymer nanoparticles for stopping the progression of Alzheimer's disease.The objective of this project is to develop therapeutic polymer nanoparticles that will reduce the amount of glutamate in the brain to a `normal' level, over a period of 1 -3 weeks after a single administration. Re-administration of the nanoparticles at regular intervals will contribute to maintaining `normal' levels of brain glutamate, which could stop or slow the progression of AD. 
Reducing the viscosity of therapeutic monoclonal antibody solutions.This project proposes unprecedented concepts to reduce mAb solution viscosity, which will revolutionize the therapeutic mAb industry. More specifically, we will develop polymeric additives that can reduce mAb solution viscosity, which will enable their injection using syringes (currently this is very difficult to achieve). The output of this project will constitute a major technological advance that will reduce the cost of monoclonal antibodies and their corresponding therapies. It will ultimately make better drugs more accessible to patients.
Polymeric scavengers for facilitating the purification of monoclonal antibodies.This project will develop a recyclable scavenger that can capture and retrieve monoclonal antibodies from cell culture medium, thereby bypassing the need for chromatography. The output of this project will constitute a major technological advance that will reduce the cost of monoclonal antibodies and their corresponding therapies.
Electrochemical studies of model catalyst systems (2) Thin metal films can be prepared by a technique called pulsed laser deposition (PLD). This technique, which allows fine-tuning of the film composition, thickness and surface orientation, is one of the technological know-hows of EMT – INRS. These films can be employed for various applications, including those related to energy and catalysis.The student will contribute to the implementation of electrochemical techniques for the characterisation of thin metal films of varying composition and physical characteristics. These electrochemical techniques involve so-called “surface probes”, which allow the determination of the crystallographic state of the film surface, and – in the case of bimetallic films – their composition. In addition, the student will have the opportunity to test the catalytic activity of metal films towards several reactions, such as the oxidation of dimethylether (potential feedstock for fuel cells), the reduction of nitrate (a wastewater pollutant) and the reduction of oxygen (key fuel cell reaction). Thus, the student will learn the fundamentals of the electrochemistry of metal electrodes in aqueous solutions. Results from electrochemical experiments will be corroborated by other techniques such as X-ray diffraction and atomic force microscopy.
Nanomaterials for Clean Energy Polymer Electrolyte Membrane Fuel Cells (PEMFCs) are innovative clean energy technologies that generate electricity (with pure water and heat as the only by-products) and thus have the potential to solve both energy shortage and environmental pollution problems at the same time. However, to become commercially viable, PEMFCs have to overcome the barrier of high catalyst (Pt-based) cost and catalyst durability issues. Our research will apply nanotechnology to address the above challenges in PEMFCs. The proposed research project is to fabricate new types of electrocatalysts, such as one-dimensional (1D) noble metal nanostructures (e.g. wires, flowers, tubes, etc.) for fuel cells. Most studies reported so far have focused on zero-dimensional (0D) nanoparticles. It is well accepted that the catalytic properties of catalysts could be greatly enhanced by modulating their morphologies. Therefore, the synthesis of catalysts with specific nanostructures has become an area of great interest. The successful candidate will develop one-dimensional (1D) nano-structured noble metal electro-catalysts by environmentally friendly green chemistry for fuel cell applications.
Development of (doped-)Graphene for Clean Energy Applications_Clone (1)The Nobel Prize in Physics for 2010 was awarded to two researchers "for groundbreaking experiments regarding the graphene". Since then, graphene, a new-type and two-dimensional (one-atom-thickness) allotrope of carbon with a planar honeycomb lattice, has become one of the most exciting topics of research due to their remarkable properties including ultra-high surface area (calculated value, 2,630 m2g-1), high conductivity (resistivity: 10-6 Ω cm,  the lowest  resistivity substance known at room temperature) and high chemical stability. Accordingly, graphene has many potential applications in nanotechnology, electronic, optics, and other fields of materials science, as well in architectural fields. It is also expected that graphene research will offer a new type of carbon-metal nanocomposite for the next generation of catalysts. The student will be actively engaged in working on cutting-edge topics in a multi-disciplinary environment, and will receive significant training on the synthesis of graphene and doped graphene (such as N-doping), and their characterization. 
On-chip quantum frequency combs for next-generation telecommunicationsCurrent telecommunications infrastructure is insufficient to mediate the transition into the "Internet of Things" (IoT), where the soon-to-come connection of environmental sensors and consumer devices to the Internet will be the driving force of the digital economy in the coming decades. This interconnection allows for a disruptive innovation in both services and process automation, but requires a strong effort towards developing an energy-efficient, high capacity, and secure telecommunications technology. The photonics platform (which uses light to process and transmit information) has already established itself as the cornerstone in telecommunications. The timely exploitation of recent discoveries from our research group will dramatically benefit data processing and exchange by developing quantum information processing devices. In particular, our accomplishments include the first demonstrations of on-silicon-chip "quantum frequency combs", where elementary units of light (photons) are generated at regularly spaced colours/frequencies and exhibit un-exploited quantum mechanical properties. With photons acting as the information storage medium, where complex operations have the form of multi-photon interactions mediated by nonlinear and quantum optical physics, our "combs" provide a platform for complex and tunable information processing. As anticipated, our vision will be to use the combs as the base for a novel, secure photonic telecommunications hub. In our optical network only the important data will affect the response of the combs and consequently will be shared with the network, thus drastically reducing power consumption and enabling a more intelligent bandwidth usage.
Nonclassical source of single photons and entangled photon pairs for quantum key distributionThis project aims at the realization and characterization of a source of single photons and entangled photon pairs, to be used for different quantum-key-distribution optical schemes. The source will be developed using a nonlinear integrated microring resonator, an optical device at the basis of several successful projects already finalized in the last few years in our group. This microring resonator is made of a high refractive index glass exhibiting high nonlinearity. These characteristics make it an ideal photon source for the next generation of quantum-key-distribution systems. Its versatility allows also for different choices of quantum-key-distribution solutions, based either on the encode-and-measure schemes and the entanglement-based schemes. The microring resonator is an integrated optical waveguide that acts at the same time as optical cavity and nonlinear medium. With a suitable excitation setup it is possible to excite a four wave-mixing effect inside the cavity. The photons generated from the four wave mixing process can then be used in two ways: either as heralded single photons or as entangled couples. In the first case, the detection of one of the photons acts as a herald for the emission of its complementary photon from the same nonlinear event. This type of single photon source is ideal for encode-and-measure quantum key distribution protocols, such as the BB84 scheme. In the second case, we use the nonlinear process to create entanglement between the two photons in each pair, and then exploit it to implement an entanglement-based quantum key distribution protocol such as the one proposed by Ekert.
Quantum computing in the photonics platform Photonics plays a critical role for practical quantum computing and quantum information processing, enabling the implementation of quantum algorithms (such as prime-factoring algorithms). These algorithms allow for the solving of complex computational problems in reduced time, especially important in the context of increasing demands for “big data” processing and for simulation/computation of so-far elusive problems in physics, engineering, biology, and other disciplines. Photonics also has the added advantage of compatibility with current telecommunications infrastructure, potentially enabling networks and clusters for computation. These desired quantum photonic platforms, to date, have only been achieved in very complex free-space setups. Demonstrating a compact and integrated photonics source would be a revolution in optical quantum computation. Based on very recent and exciting preliminary results obtained by the group, we propose a fundamentally new approach to generating specialized non-classical light for the first time in an integrated device. The proposed concept will permit a flexible and all-optical source control. The design will enable this technology to solve –in contrast to current quantum computing technologies, which are typically designed for tackling only certain problem types– a more general and wider class of problems, as well as to build up quantum networks directly using optical links. However, in order to generate the desired quantum states, the proposed source must first be designed and assembled using the extensive quantum optics infrastructure available at INRS and within our group. Following assembly, we need to investigate the properties shared among generated photons, for the demonstration of the first efficient and scalable, specialized non-classical light source on chip. This requires a full characterization and experimental verification of source properties predicted by quantum physics theory. Following this and exploiting the source, the project will further focus on developing tailored quantum algorithms capable of sophisticated computational tasks on-chip.
Development of a Terahertz-Based Biological Thermometer Temperature is a critical parameter in many areas spanning industrial manufacturing to health and medical applications. In industry, temperature can be exploited to predict early failure in components, whereas in biological/medical systems and applications, temperature can be used to determine the state of health and the potential presence of infection or inflammation. On a macroscopic level, we are able to measure temperature using conventional probes and thermocouples; however these are contact-based approaches and require physical contact with the specimen potentially resulting in wear of the probe and/or contamination of the system. Alternative non-contact approaches include the use of MRI, ultrasound or thermal cameras; however, these approaches are either expensive, inaccurate or require large sample sizes for accurate temperature determinations. We are interested in the more challenging temperature sensing at the micro and nanoscales, particularly for applications in cancer therapy (e.g. hyperthermia) where a very local heating regime can be applied to a cancerous tumor. This implies the necessity to precisely measure temperatures either at the surface of skin or even subcutaneously following application of localized heat. To this end, we take advantage of the change in the dielectric properties of water, following plasmonic heating of gold nanoparticles in the infrared regime, and measure the temperature using Terahertz waves. The research project will focus on the development of a temperature/spectral-Terahertz correlation in aqueous and biological model systems, following near-infrared excitation. It will also evaluate the sensitivity of this approach for temperature detection in the Terahertz regime. Specifically, it will deal with the synergistic effects that arise from: gold nanoparticle interactions as a function of concentration, the geometrical profile of the injection in model systems, the propensity to align under a weak electrical field and finally the impact of light polarization on the nanoparticles and their heating capacities.
Novel Nanophotonic Devices for Spectroscopy and Nonlinear Optics (1)One of the next frontiers of integrated photonics is surely represented by the challenge of extending the use of optical techniques to nanometer length scales, overcoming the limit imposed by diffraction, which does not allow focusing light on dimensions smaller than roughly half a wavelength. Metallic nanoplasmonic structures have proven to be an efficient way to "squeeze" light on such dimensions, significantly enhancing the local field. This has brought to a myriad of applications in many fields, including subwavelength optical imaging of nanomaterials and DNA, efficient harmonic generation of deep ultraviolet light and the very recent perspective of significantly improving photovoltaic efficiency of thin-film solar cells. Given this unquestionable interest, we want to develop at INRS-EMT a vigorous research program regarding the exploitation of nanoplasmonics in the mid-infrared (mid-IR ~2 - 20 μm) and terahertz (THz ~20 - 1000 μm) frequency ranges. These spectral regions are of great interest for direct absorption spectroscopy, since many molecules exhibit specific vibrational/rotational transitions at these frequencies.In the framework of the present Project, we intend to shed some light on the use of metallic nanostructures for assisting long-wavelength spectroscopies and nonlinear optics. More specifically, we will study: (i) the possibility of employing arrays of "nanoantennas" for enhancing terahertz spectroscopy of biomolecules, in view of some exciting bio-sensing applications; (ii) localized terahertz nonlinear optics mediated by nanoplasmonics, for its fundamental interest and for its possible use in next-generation terahertz nanoelectronic devices; (iii) a novel kind of midinfrared nanoscope, capable of acquiring chemical maps of surfaces with nanometric resolutions; and (iv) new nanoplasmonic tools for boosting mid-infrared nonlinear optical processes for applications in silicon photonics.  
A new neurotransmitter probe for neurodegeneratives diseasesDesign of a biosensor for neurodegenerative diseasesAvec ses 100 milliards de neurones, le cortex cérébral est la pièce maîtresse du contrôle de notre corps. Ce contrôle est réalisé par des réactions électriques / chimiques en chaîne réalisées par molécules appelées neurotransmetteurs, menant à une communication efficace entre les neurones. Par exemple, la dopamine joue un rôle essentiel dans le système nerveux central. Cependant, un débalancement de la concentration de certains neurotransmetteurs peut conduire à des maladies neurodégénératives telles que la maladie de Parkinson, la maladie d'Alzheimer ou la schizophrénie.Les neurotransmetteurs et les neurones baignent dans un fluide conducteur, le liquide cérébro-spinal. Il est fortement ionique car il est principalement composé d'eau, d’ions sodium et d’ions chlorure. Cette composition conductrice permet l'utilisation de techniques électrochimiques pour détecter des neurotransmetteurs. En effet, les neurotransmetteurs induisent un transfert d'électron lorsqu'ils sont stimulés électriquement. Ils sont donc électro-actifs et possèdent un potentiel redox standard permettant leur détection par voltammétrie cyclique.Ce projet de recherche porte sur la conception d’un biocapteur fonctionnalisé capable de détecter de manière spécifique plusieurs neurotransmetteurs. Ce biocapteur sera fonctionnalisé avec un polymère bio-imprimé moléculairement et des nanoparticules d’or afin d’augmenter sa spécificité et sa sensibilité. Trois objectifs spécifiques seront menés : la conception du biocapteur, sa fonctionnalisation et la détection des neurotransmetteurs dans plusieurs conditions. La technique de détection sera principalement basée sur une approche électrochimique (voltammétrie cyclique ou chrono-ampérométrie).Enfin, l'objectif principal du projet est de développer un bio-interface hautement sélective à base de nanoparticules pour résoudre le problème de la sélectivité des biocapteurs pour la détection de neurotransmetteurs.
Méthodes de régression appliquées au “text mining” Plusieurs méthodes d’analyses et de modélisation statistique ont été développées au cours des dernières décennies du 20e siècle. Ces méthodes incluent les modèles de régression, l’analyse en composantes principales, l’analyse discriminante, les modèles mixtes, etc. Ces approches se sont révélées être très flexibles performantes pour l’analyse de données structurées. Par contre avec l’explosion du Web et des réseaux sociaux, c’est une très forte demande de l’analyse de données non structurées comme les images, les pages web ou les tweets qui se fait sentir. L’objectif de ce stage est de voir comment on peut adapter les méthodes statistiques plus classiques de sorte qu’elles puissent effectuer des tâches de « text mining », comme par exemple résumer les principaux sentiments véhiculés dans un très grand nombre de commentaires (par exemple les commentaires laissés sur différents hôtels sur des sites de réservation en ligne). 
Regression methods applied to text mining Many methods for statistical modeling and analysis have been developed in the 20th century. These methods include regression models, PCA, disciminant analysis, mixed effects models, etc. These approaches have proven to be quite flexible and performant to analyze structured data. However with the explosion of the Web and of social media, there is a high demand for tools to analyze unstructured data, such as images, web pages or tweets. The purpose of this internship is to see how we can adapt some classical statistical methods to perform some « text mining » tasks, such as, for instance, a sentiment analysis from a web-based discussion page (e.g., user comments left on a hotel booking web site). 
Design of Wireless Power Transmission System for Medical Devices (1)Conception d'un système de transmission d'énergie sans fils pour des dispositifs médicauxImplantable biomedical device power supply is more and more challenging these days. Such devices contain complex data processing system due to the large of acquired data inside the body. One of the most important limitations of such devices is life duration of battery. Having a wireless power transmission system can be a good approach in order to build a system which can either increase life duration of batteries or even replace the battery with a passive element receiving wirelessly the power supply from outside the body.Then, the objective of this project is to design and characterize a compact system for a wireless power transmission. The power transmission must be addressable in order to control a network of sensors or actuators. The designed discrete circuit will be on PCB. It is designed for very low power consumption biomedical devices. The targeted space between transmitter and receptor is 3 mm to 5 mm.This project aims to design a system as a proof of concept for wireless power transmission for biomedical applications. Further improvement can be achieved depending on the project progress.
Translation of clinical evidence into patient-centered practiceOptimisation des stratégies d’implantation des données probantes issues de la recherche en efficacité clinique afin d’accélérer la mise en place de soins de haute qualité centrés sur le patient en première ligneThere is a critical need to address the less than suboptimal translation of clinical evidence from into everyday practices. Failure to do so directly affects health outcomes and quality of health care for the population. One such method for meaningful translation is shared decision making (SDM) facilitated by decision aids, evidence-based interventions fostering patient-centered discussion about evidence in practice while enabling SDM. Implementation of decision aids in practice has proven difficult and far more complex than merely making these tools available to patients and clinicians. A chasm remains between the promise and the use of decision aids in practice, hindering our capacity to deliver the best of care into clinical practice. The overall goal of this research program is to optimize the translation of clinical evidence into primary care through the design, evaluation, implementation, and sustainability of SDM interventions and their impact on patient important outcomes. This will be accomplished through number of projects (all available for students): (1) systematic reviews that will contribute to the understanding of the factors that promote or inhibit the routine embedding of the decision aids in clinical encounters, (2) design and testing of decision aids for use in primary care encounters, (3) development and evaluation of user-centered implementation strategies to routinize decision aids in primary care. In the end, if projects associated with this research program are effective, we will have contributed to optimize the delivery of health care in a way that can bring about rapid and meaningful benefit to patients and populations.
Pseudospectra and matrix behavior Pseudospectra and matrix behaviorHow to estimate efficiently the rate of growth of the powers of a matrix? Traditionally, this is done by looking at the spectrum (i.e. the set of eigenvalues of the matrix). However, if the matrix is not a normal matrix, then the problem is more subtle, and it is sometimes necessary to consider also  pseudospectra, a generalization of the notion of spectrum. The purpose of the project is to investigate to what extent pseudospectra (and their generalizations) determine power growth.More precisely, let A and B be two N-by-N matrices with super-identical pseudospectra. This means that, for each complex number z, the matrices A-zI and B-zI have the same singular values (where I denotes the identity matrix). It is known that, in this situation, A and B have the same behavior in the sense that, for each polynomial p(z), the matrices p(A) and p(B) have operator norms that agree up to a factor depending only on N. However, in practice, no example is known where this factor is any greater than sqrt(2) (the square root of two). Is sqrt(2) the right constant? If not, is there some other constant that works, independent of the size of the matrices? These are the questions that we seek to answer.
Intuitive human-robot interaction Intuitive robotic interactionA promising research theme for the future consists in using robotic and mechatronic technologies to directly assist human beings in their environment in different applications (healthcare, assembly, simulation, surgery, rehabilitation, people living with disabilities, elderly, domotic, surveillance, etc.). An important obstacle to the intuitivity of collaborative robots is the management of limitations such as articular joint limits, singularities and collisions with the environment. For instance, commercial collaborative robots will stop abruptly when such a limitation is reached, which is not intuitive for the user. Indeed, in addition to their principal task, they must pay a close attention to the robot configuration in order to see if the robot is near a limitation. This is very demanding, especially if the user is not an expert in robotics. The objective of this project is to design intelligent algorithms allowing to control robotic manipulators efficiently and intuitively.
Control interface technology for people living with disabilitiesTechnologies d'interface de commande pour personnes handicapées (1)A promising research theme for the future consists in using robotic and mechatronic technologies to directly assist human beings in their environment in different applications (healthcare, assembly, simulation, surgery, rehabilitation, people living with disabilities, elderly, domotic, surveillance, etc.). The objective of these systems is to allow these people to perform activities of daily living by themself in order to increase their quality of life. The candidate will have to design sensors based on different technologies (inertial units, EMG) and integrate them to the control of these devices.
Robotic eating helper for people living with disabilitiesAide à l'alimentation robotisés pour personnes vivant avec un handicap (1)A promising research theme for the future consists in using robotic and mechatronic technologies to directly assist human beings in their environment in different applications (healthcare, assembly, simulation, surgery, rehabilitation, people living with disabilities, elderly, domotic, surveillance, etc.). The objective of these systems is to allow these people to perform activities of daily living by themself in order to increase their quality of life. This project aims to design a robotic eating assistive device allowing people living with upper-body disabilities (spasms, lack of motor control, etc.) to eat by themselves.
Robotic : Control Interface Robot control interfaceA promising research theme for the future consists in using robotic and mechatronic technologies to directly assist human beings in their environment in different applications (healthcare, assembly, simulation, surgery, rehabilitation, people living with disabilities, elderly, domotic, surveillance, etc.). In this project, sensors and control interfaces will be used in order to allow the human operator to control these systems intuitively and efficiently.  Different sensors (Electromyography (EMG), vocal control, 3D cameras) will be used and integrated with one another in order to efficiently control robotic systems. The control interfaces will be tested on the JACO robotic arm from Kinova http://www.kinovarobotics.com
Computations with elliptic curves An elliptic curves is a cubic curve that is equipped with a group structure. They are used heavily in modern-day cryptography. In this project you will study the p-adic L-function of an elliptic curve, which is a power series defined over p-adic numbers. It tells us about arithmetic properties of the curve over extensions of the rational numbers that are given by p-power roots of unity. You will investigate how the coefficients of these functions behave.
Advanced modulation formats and coherent detection in optical communications (1)Our research group examines techniques for mitigation of impairments in optical communications links and for increasing the capacity of those links. We address both optical and digital signal processing (DSP) solutions from a systems perspective. Maximizing the capacity of fiber communications is the rally cry for research in optical communi-cations this decade, with focus on 1) high order quadrature amplitude modulation (QAM), and 2) higher baud rates. We examine via simulation distortions to QAM from nonlinear amplification and mitigation in DSP; an experimental validation was recently completed. We work with an industrial partner to quantify theoretically and via experimentation the phase tracking improvement in QAM when using optical signal processing to suppress phase noise. We study the efficiency and range of wavelength conversion for QAM. A key element in all our research is the development of stable, accurate, and efficient algorithms in offline digital signal processing of impairments in the optical channel. A typical experimental measurement involves coherent detection with a 22-GHz 3-dB bandwidth integrated receiver, the signal is digitized using two channels of a commercial 160-GS/s real-time oscilloscope with 65 GHz bandwidth. Signal processing is performed offline on 2 million captured samples. In the digital signal processing (DSP), we apply a Gaussian low-pass filter and do dispersion compensation. We then perform resampling and timing recovery. A coarse non-data-aided fast Fourier transform-based frequency offset compensation is performed in a block-wise fashion over 30k symbols. We apply Wiener-Hopf-based decision-directed equalizer with 31 taps. We apply a minimum mean square error filter to mitigate the effect of limited receiver bandwidth. We then employ a decision-aided maximum likelihood algorithm to estimate the carrier phase]. Finally, we choose the closest symbol to the received I/Q coordinates from the QAM constellation and carry out symbol to bit mapping. We synchronize to the transmitted pseudo random 
Using a highly instrumented pilot wastewater treatment plant to study advanced process controlIn the project a large pilot wastewater treatment plant (10 m3 bioreactors) is used by the modelEAU research team to collect large data sets by using a large number of advanced sensors installed at the pilot plant and lab analysis of samples taken on a regular basis. To improve the process understanding these data are collected under different operating conditions (flow rates, temperatures, additions of chemicals, ...). Mathematical models of the process are developed within the WEST wastewater treatment plant simulator (mikebydhi.com) and it is tried to fit the models to the collected data. Once this is achieved the model is used to try to optimize the process by changing certain process settings such as flow rates, aeration conditions, chemical additions, process control strategies, ...
Innovative optical fibers for multifunctional applications in photonics (1)Optical fibers have been widely deployed around the world over the past decades for telecom applications. The technology associated to these fibers based on fused silica has made this material the best medium for long haul communications. Nonetheless, thanks to their tiny dimension (as thin as a human hair), optical fibers can address many other challenges in various application domains like defense, medicine, environment, etc. When fabricated with innovative designs and non-conventional vitreous materials, they indeed permit to attain new horizons in photonic (i.e. the science of light (photon) generation, detection, and manipulation). The project aims at developing innovative optical fibers offering new functionalities. Its objective is to prepare composite/multi-material optical glass preforms from judiciously preselected materials in order to fabricate fibers with unique features that can be used in practical applications (e.g. neuronal activity monitoring, supercontinuum light generation, etc.).The project consists in three parts:- First, the exploration (preparation) of specific vitreous compositions/systems to determine the best candidates with the desired characteristics (e.g. optical, thermo-mechanical and rheological properties) with regards to the targeted application. Here, the student will benefit from the strong experience and expertise of Prof. Messaddeq’s group in glass science as well as its unique facilities (fabrication and material characterization labs);- Second, the fabrication of optical glass preforms from the previously selected glasses compositions (by using specific techniques like the rotational casting technique or the built-in-casting method);- Last, the drawing of optical fibers from the prepared optical preforms in our 7 m height soft-glass optical drawing tower. With the help of our fiber fabrication engineer, the student will be initiated to the fiber drawing and will fabricate optical fibers from the materials he prepared. He will be finally introduced to the basic handling and characterization techniques of optical fibers.
Protein interaction networks 2018 We study how protein interaction networks respond to gene deletion and to other types of perturbations. The project involves both computational and experimental work. The candidate will be involved in a large-scale project where we study how gene duplication affects the architecture of protein complexes and how it affects their robustness. 
Evolutionary Systems Biology 2018 Our research is at the crossroad between cell biology and population genetics. We study the architecture and evolution of gene networks. We are particularly interested in transcriptional networks and protein-protein interaction networks. These are key proteins because they regulate cell fate decisions, responses to environmental perturbations and interactions among individual cells.Using the budding yeast Saccharomyces cerevisiae and its closely related species as models, we are addressing the following questions:    How does the complexity of gene networks evolve as a function of gene duplication?    Which network properties make them robust to genetic and environmental perturbations?    How does genetic diversity affect the dynamics and structure of gene networks?    How does the architecture of gene networks diverge among species?We are using tools such as bioinformatics, functional genetics and genomics, protein-fragment complementation assays (PCA), mass spectrometry and automation tools to answer these questions.  
Genomics of speciation and adaptation We are using experimental evolution and functional genomics to identify the genes involved in adaptation to complex environments and how these genes may contribute to the reproductive isolation of adapting populations. We use high-througput screening and next generation sequencing to reach these goals. 
Green organic chemistry using environmentally-benign iron salts (New)_Clone (1)The student will develop efficient enantioselective processes using new green catalysts.The proposal focuses on the development of iron(II)-derived Lewis acids for environmentally benign chemical synthesis. Various Lewis acids will be developed as green catalysts for selected enantioselective reactions. We wish to explore new fields with our Fe(II)-derived asymmetric catalysts previously described for the asymmetric Mukaiyama aldol reaction in aqueous media. The reaction of dienol silyl enolates with carbonyl compounds will be further studied usingFe(II) salts and C2-symmetry ligands. Silyl dienol ethers will be tested with such chiral catalysts. A few natural targets will be selected to highlight the generality and versatility of our method. Finally, the Fe(II)-derived chiral complexes will be studied as oxidation catalysts. The development of Fe-catalyzed asymmetric epoxidation should lead to many advantages, as Fe is the most abundant transition metal on the earth and is relatively nontoxic. First, our proposal will include the use of such Fe complexes as active catalysts for alkene epoxidation and dihydroxylation using hydrogen peroxide as the terminal oxidant. The objective of our proposal is the development of new synthetic methods, with emphasis on catalytic and enantioselective procedures for the simple preparation of biologically and commercially important molecules. Our studies will contribute to the development of innovative green synthetic methods using new chiral Lewis acid catalysts. Awaiting more information from the professor. Please check back soon. Do not contact Globalink Research Internships.
Green organic chemistry using environmentally-benign iron salts (New)_Clone (2)The student will develop efficient enantioselective processes using new green catalysts.The proposal focuses on the development of iron(II)-derived Lewis acids for environmentally benign chemical synthesis. Various Lewis acids will be developed as green catalysts for selected enantioselective reactions. We wish to explore new fields with our Fe(II)-derived asymmetric catalysts previously described for the asymmetric Mukaiyama aldol reaction in aqueous media. The reaction of dienol silyl enolates with carbonyl compounds will be further studied usingFe(II) salts and C2-symmetry ligands. Silyl dienol ethers will be tested with such chiral catalysts. A few natural targets will be selected to highlight the generality and versatility of our method. Finally, the Fe(II)-derived chiral complexes will be studied as oxidation catalysts. The development of Fe-catalyzed asymmetric epoxidation should lead to many advantages, as Fe is the most abundant transition metal on the earth and is relatively nontoxic. First, our proposal will include the use of such Fe complexes as active catalysts for alkene epoxidation and dihydroxylation using hydrogen peroxide as the terminal oxidant. The objective of our proposal is the development of new synthetic methods, with emphasis on catalytic and enantioselective procedures for the simple preparation of biologically and commercially important molecules. Our studies will contribute to the development of innovative green synthetic methods using new chiral Lewis acid catalysts. Awaiting more information from the professor. Please check back soon. Do not contact Globalink Research Internships.
Systèmes d'aide à la décision pour l'optimisation des horaires de travail (1)Le candidat sera intégré à une équipe de recherche qui développe des logiciels d'aide à la décision. Différentes techniques d'intelligence artificielle (Mixed-Initiative Systems, Constraint programming, Machine Learning) sont utilisées pour rendre les logiciels plus intelligents.
De nouvelles solutions de levés hydrographiques avec des véhicules autonomesBien que 71% de la surface terrestre soit recouverte d’eau, beaucoup de zones ne sont pas encore cartographiées (ex. lacs du Québec, région Arctique). Une des voies envisagées pour l’intensification de la production de données hydrographiques est l’usage de véhicules autonomes de sondage. Cependant, l’expertise nécessaire à la conduite d’un levé hydrographique n’est pas encore transcrite en algorithmes automatiques pouvant fonctionner de manière robuste et non supervisée. Aussi, l’opération de véhicule autonome dans la zone arctique pose plusieurs défis : présence d’une couche de glace et température de l’eau induisant des erreurs de positionnement des points de sonde et du bruit dans les données ; incertitude très élevée de la navigation inertielle ; rareté des opportunités d’obtenir des positions GNSS sous la glace. Afin de résoudre ces questions clés, nous proposerons de nouvelles méthodes d’estimation d’erreurs hydrographiques et d’identification de leurs sources, de calibration automatique et d’analyse morphologique des fonds. Nous proposerons aussi une nouvelle méthodologie de production en temps réel d’une mosaïque d’images sonar permettant au véhicule autonome de se repositionner et prendre en compte le contexte spatial dans lequel il évolue. Cette approche multidisciplinaire et les résultats qui en découleront fourniront des moyens de mise en oeuvre des véhicules autonomes à des fins hydrographiques. Ils contribueront également à enrichir les connaissances actuelles et les cartographies des fonds de l’arctique canadien. Nos travaux seront donc critiques afin de supporter le niveau de trafic maritime requis pour supporter les programmes d’exploitation des ressources dans le Nord et le développement de l’économie maritime à proximité des communautés locales.
Complex displacement fluid flows (1) The subject of this project is studying displacement flows of viscoplastic fluids in geometry that is in motion. Viscoplastic fluids are non-Newtonian fluids. The main feature of a viscoplastic fluid is that the fluid does not really deform until a critical shear stress is exceeded locally. Therefore, these gelled or soft-solid materials are seen to be hard-to-remove especially when they are in restricted geometry with a lot of boundaries. However, there are many industrial processes where we do need to deal with the removal of viscoplastic materials. One of the main of these applications is in the petroleum industry, e.g., in the primary cementing process (PCP) in which viscoplastic drilling mud must be completely removed by cement to provide zonal isolation. Certain geometrical movements (e.g., pipe reciprocation) are being used to enhance this process, without proper justification or guidance from laboratory research. The proposed research involves studying particular geometrical motions that facilitate the removal of viscoplastic fluids by another fluid, which is highly relevant to PCP, and has high impact in the field of energy and environment.The goal in this new research direction is to employ certain slow movements of flow geometry to remove a viscoplastic fluid by another fluid. The research conducted by the student will deliver how this removal may become possible. In particular, she will investigate the effects of two movements of the geometry on the fluid flow during the displacement flow process:• Slow reciprocation of a pipe geometry along the direction of the flow.• Slow oscillation of a pipe geometry around its longitudinal axis.
Nanofiber formation by centrifugal spinning method The demand to address the world’s energy and environmental issues creates a pressing need to develop technology and devices, based on high-performance materials, for clean energy (e.g., energy conversion, storage and conservation), and clean environment (e.g., water and air pollution abatement). Particularly interesting and useful types of high-performance materials are advanced functional nanosized materials that can enhance charge transport, as building blocks in energy and electronic devices. In this context, nanofibers are being increasingly studied thanks to their unique characteristics such as high surface-area- to-volume ratio, improved thermal and mechanical properties, electrical properties, and confinement effects.Our research on nanofiber production by a new method called centrifugal spinning delivers the fundamental, concrete knowledge to produce nanofibers more easily and at lower cost. Nanofiber production through the Centrifugal Spinning Method (CSM), in which a nozzle or orifice rotates at high speed around its axis of symmetry, can produce high volumes of polymeric fibers with average diameters around 300 nm. To apply CSM, a polymer solution or melt is loaded into a specially designed spinneret capable of rotating the fluid. As a result of the centrifugal force applied, the fluid is forced through the orifices of the spinneret producing continuous polymer jets. The trajectory of the polymer jet is curved due to the rotational forces as they are stretched into nanofibers, which are collected as a fine web on the collectors positioned away from the center of rotation.We propose to study CSM nanofiber formation through a frame- work of integrated theoretical and experimental program, our aim is to provide understanding of the physical mechanisms of the nanofiber formation, characterize the regimes of production, and predict/model nanofiber final radius and its morphology.
Cartographie 3D à haute résolution à partir de nuages de points LiDAR terrestreLes systèmes mobiles de cartographie à scanner laser suscitent actuellement un engouement important. Ils ouvrent de nouvelles possibilités aux relevés laser notamment en environnement urbain. Cependant, malgré leurs récents accomplissements du point de vue technologique et du traitement des données, ces systèmes sont encore relativement jeunes et plusieurs défis restent à relever avant qu’ils soient pleinement exploités dans les différents secteurs faisant usage de levés 3D. Ainsi, il est nécessaire d’accroitre la capacité et la facilité de production de modèles 3D multi échelles et de rattachement d’information sémantique à ceux-ci. De telles innovations permettraient de combler l’important besoin actuel en matière d’information géospatiale qui soit davantage à jour, davantage 3D et davantage accessible au travers de l’internet. En effet, de nombreux usagers, tels que les municipalités, les services relatifs au transport, ou bien les ingénieurs d’Hydro-Québec, sont demandeurs de représentations 3D et reconnaissent les bénéfices que peuvent engendrer les données issues de scanneurs laser. Cependant, ils reçoivent actuellement des nuages de points acquis par le scanneur et ils ne disposent pas toujours à l’interne de l’expertise nécessaire pour les exploiter. Ils requièrent donc des produits livrables prêts à être intégrés dans leurs systèmes de gestion, de design ou d’ingénierie. Les objectifs de la recherche menée dans le cadre ce projet sont de proposer de nouvelles méthodes et des solutions de traitement innovantes afin de construire des représentations 3D intelligentes à partir de données acquises avec des scanners laser terrestres. L’intelligence attribuée aux modélisations tridimensionnelles fait référence aux connaissances qui leur sont associées permettant d’enrichir l’expérience de visualisation de l’utilisateur avec des interactions contextuelles, informatives quant aux éléments constitutifs de l’environnement modélisé.
Inventer des livres numériques : enjeux de l'édition en contexte numériqueJe mène actuellement un projet de recherche avec Renée Bourassa, professeure à l'École de design de l'Université Laval, qui porte sur les rapports entre études littéraires et design dans une réflexion globale sur le livre numérique. Nous nous intéressons au croisement des méthodologies propres aux deux secteurs (approche historique/critique/analytique des études littéraires et design-thinking & prototypage pour le design). Le projet se construit autour d'une exploration des formes existantes de livre numérique, d'une réflexion théorique sur la forme du livre basée sur ses transformations historiques, de même que sur un volet expérimental (autour de prototypes de livres numériques). À l'été 2018,le projet en sera alors à la fin de sa deuxième année. Il sera alors temps de poursuivre les analyses d'œuvres numériques existantes, de synthétiser les travaux sur ce thème, de contribuer à certains prototypes et de préparer des événements scientifiques pour transmettre certains résultats. Il s'agit donc d'un projet à la fois théorique et appliqué sur la transformation des moyens de circulation des écrits aujourd'hui, dans le cadre de la culture numérique.
Automatic Configuration of Deep Neural Networks Configuration automatique de réseaux de neurones profonds Deep learning is making artificial intelligence mainstream, already with a perceptible impact on computing and significant foreseen changes in the next decade. Industry giants such as Google, Facebook, Microsoft, Nvidia, etc., are betting big on deep learning, believing on the huge potential on their business. State-of-the-art methods for tasks such as object recognition, speech recognition, and natural language processing are relying on deep learning. The advent of big data is making the field central for dealing and exploiting the huge amount of information available. However, for achieving a given task with a Deep Neural Network (DNN), the selection of an approach among a variety of models and methods is required. Finding the right configuration (e.g., type of network, topology, learning rate) requires some training and a great deal of know-how, making it hardly usable for laymen. Many researchers are interested in using DNN for their domain, but few have the expertise to exploit them at their full potential. But there has been some work done in order to automate deep learning and machine learning in general, allowing to use these methods mostly as a black box, without requiring significant tweaking for most cases.For the project, we would like to implement a method for automatic machine learning, in order to specifically optimize the configuration of DNNs. The implementation will be done in the language Python, optimizing configuration of DNNs in the TensorFlow open source framework. We would like to use it to select the good DNN model to use and its associated parameters for a given task/dataset at hand, with minimal human interventions. The main outcome of the project will be an open-source implementation, that we sought to be made available publicly after a successful completion of the project.
Bathymetric sounding classification for nautical chart constructionSélection de sondes bathymétriques pour la cartographieThe objective of the research project is to automate the construction of nautical charts. While construction of other topographic maps has been automated in large parts, nautical charts have to obey to navigation safety constraints requiring specific simplification or generalisation techniques. Bathymetric information on a chart is composed of isobaths (underwater contour lines) and soundings. Data are obtained from hydrographic surveys and need to be simplified according to the scale of the chart to highlight hazardous areas and main navigation routes. This is done by taking into account the seafloor morphometry and navigation rules.Current methods apply locally, taking into account the depth to preserve shallow features. We suggest to have a more global approach where undersea features are classified and simplification according to their type. For example, sounding selection is not performed the same way in a fairway than in a shoal.In this project, we have developed a specific data structure where undersea features are composed of isobaths and soundings. Undersea features are stored as independent objects and can be queried in a database for selection and removal. Currently, these features are classified from their isobaths only and soundings are not considered. Some algorithms for isobath simplification have been developed and features can be simplified automatically in a multi-agent system. Soundings have not been included either in the process and the next part of the project is to extend the data structure and propose new algorithms for sounding selection and undersea feature simplification.
Cognitive Solutions to Security Surveillance_English The project begins with the adaptation of a multi-screen monitoring microworld with dynamic changes in crowd scenes or cyber intrusion alerts. A thorough empirical characterization of the problem space by using well-established cognitive paradigms has allowed to define weaknesses functions where the cognitive system is under pressure and identify areas in need of support. To properly assess the effectiveness in the various aspects of performance, our proposed method uses an innovative holistic approach in which we seek interactions between performance measures. The initial empirical work will help develop a set of criteria that will provide sensitive indicators allowing to assess the ability of various support systems performance. Due to the monetary cost and the challenges associated with the development, using a new SSD, we will develop prototypes (eg smart magnifier that enlarges scenes out of eye fixations) and submit them to our assessment tool. Finally, another avenue for support is training. We aim to objectify the "sixth sense" that traders use in the evaluation of suspicious activities to assist in the training.
Cognitive Solutions to Security Surveillance_français Le projet commence avec l'adaptation d’un micromonde de surveillance multi-écrans avec évolution dynamique des scènes de foules ou alertes de cyber-intrusions. Une caractérisation approfondie et empirique de l'espace problème en utilisant des paradigmes cognitifs bien établis a permis d'établir les points faibles du système cognitif sous pression et d'identifier les domaines qui ont besoin d'un soutien. Pour évaluer correctement l'efficacité dans les différents aspects de la performance, notre méthode proposée utilise une approche holistique novatrice par laquelle nous cherchons des interactions entre les mesures de la performance. Le travail empirique initial aidera à élaborer un ensemble de critères qui fourniront des indicateurs sensibles permettant d'évaluer la capacité des différents systèmes de soutien à la performance. En raison du coût monétaire et les enjeux associés au développement et à l'aide d'un nouveau SSD, nous allons développer des prototypes (par exemple, une loupe intelligente qui agrandit des scènes à partir de fixations oculaires, ou de l'interface d'un «flux de série» visant à attirer l'attention sur chaque scène à tour de rôle) et les soumettre à notre outil d'évaluation. Une autre avenue pour le soutien est la formation. Nous visons à objectiver le «sixième sens» que les opérateurs utilisent dans l'évaluation des activités suspecte, pour aider à la formation.
Application sports et cognition_français Dans le contexte des sports-contacts et rapides comme le hockey, la capacité à distinguer rapidement entre un stimulus associé à un danger imminent (le son d’un joueur adverse patinant vers vous pour effectuer un plaquage) et un stimulus associé à une opportunité de jeu (le son de la rondelle venant vers vous combiné à l’absence d'un patineur adverse en proximité) et y répondre par une action appropriée peut faire la différence entre un point et une commotion cérébrale. L’utilisation de sons de nature immersive et reproduisant parfaitement l’environnement 3D de la situation sportive simulée permet un sentiment de télé-présence accru et requiert un développement minimal au niveau de l’interface visuelle. Le laboratoire Co-DOT a développé une première version d’un jeu sérieux prenant la forme d'une application informatique où une série de stimuli sonores 3D contextualisés au sport et engageants - représentant des situations de jeu - sont présentés à l'utilisateur et ce dernier doit pour chaque clip audio choisir correctement et le plus rapidement possible entre deux actions. La performance de l'utilisateur est enregistrée et permet le suivi des scores de l'utilisateur entre les sessions de jeu. La performance à ce jeu simple mais dont la dimension cognitive est centrale permet d'obtenir un tracé dans le temps de la capacité cognitive - perception, attention sélective et soutenue, prise de décision rapide - d'un athlète au cours de sa saison. L'application vise à contribuer à la détection et assurer le suivi de l'impact cognitif d'une commotion cérébrale et d'offrir un certain "entraînement" cognitif qui peut potentiellement augmenter la capacité de discrimination sous pression temporelle, et cela de façon ludique et de courte durée. L’objectif du présent projet est de développer un deuxième prototype plus complet et se rapprochant le plus possible d’une application pouvant être mise en marché. 
Application sports and cognition_english In face-paced contact sports such as hockey, the ability to quickly discern a stimulus associated with an imminent danger (the sound of an opponent player skating towards you to perform a tackle) from a stimulus associated with an opportunity to score (the sound of the puck coming towards you combined with the absence of an opponent in the vicinity) and to make the appropriate action can make the difference between a goal and a concussion. The use of immersive sounds that reproduce the 3D environment of the simulated sport perfectly yields to a feeling of increased tele-presence and requires minimal development for the visual interface. The Co-DOT laboratory has developed a first version of a serious game application in which a series of 3D sound stimuli contextualized to a sport – representing real in-game situations – are presented to the user who has to correctly and quickly choose between two actions. The user’s performance is recorded and allows to track his scores between game sessions. The cognitive dimension is central in this game, and the game performance can be used as an index of the cognitive capacity – perception, selective and sustained attention, rapid decision-making – of an athlete during his/her season. The application aims to contribute to the early detection and assessment of the cognitive impact of a concussion and to provide cognitive training means that can potentially increase the capacity of detection of dangerous stimuli in our visual environment under temporal pressure and in a playful way. The objective of this project is to develop a second prototype that is more complete and that can be put on market.
Bathymetric sounding selection for nautical chart constructionSélection de sondes bathymétriques pour la cartographieThe objective of the research project is to automate the construction of nautical charts. While construction of other topographic maps has been automated in large parts, nautical charts have to obey to navigation safety constraints requiring specific simplification or generalisation techniques. Bathymetric information on a chart is composed of isobaths (underwater contour lines) and soundings. Data are obtained from hydrographic surveys and need to be simplified according to the scale of the chart to highlight hazardous areas and main navigation routes. This is done by taking into account the seafloor morphometry and navigation rules.Current methods apply locally, taking into account the depth to preserve shallow features. We suggest to have a more global approach where undersea features are classified and simplification according to their type. For example, sounding selection is not performed the same way in a fairway than in a shoal.In this project, we have developed a specific data structure where undersea features are composed of isobaths and soundings. Undersea features are stored as independent objects and can be queried in a database for selection and removal. Currently, these features are classified from their isobaths only and soundings are not considered. Some algorithms for isobath simplification have been developed and features can be simplified automatically in a multi-agent system. Soundings have not been included either in the process and the next part of the project is to extend the data structure and propose new algorithms for sounding selection and undersea feature simplification.
Optimizing morphing thermodynamic cycles *** Optimiser des cycles thermodynamiques adaptatifstest1 Thermodynamic cycles are used for the production of cold, heat and power. Depending on the context, several families of cycles can be considered. Our team is intereseted in the development of numerical tools for the design of optimal thermodynamic cycles. In particular, in this project, we are interested to optimize morphing cycles that can automatically adapt to changes of operating conditions.
Valorization of biochar (1) Biochars derived from different biomasses and produced under different pyrolysis conditions will be compared for their ability to be converted to  materials with the targetted properties. A variety of modern solid characterization techniques will be used to differentiate both the biochars and their derived solids at the various stages of the process. These will include measurements of surface area and pore size distribution by nitrogen physisorption, elemental analysis by X-ray fluorescence, ion exchange capacity and surface analysis by X-ray photoelectron spectroscopy.
Development of new gas phase separation membranes (1) Under the supervision of an experienced researcher, the student will prepare flat membranes made of co-polyimides and amine functionalized metal organic frameworks targetting the CO2/CH4 and O2/N2 separations. These membranes will then be tested for their permeability and selectivity properties. These tests will be performed both with pure gases (for permeability) and binary mixtures.



Epoxidation of terpenes Under the guidance of a more experienced researcher the student will have to synthesize,characterize and test the new catalysts in an epoxidation process. This will provide him (or her) with diversified experience. First the preparation of oxides of Ti, Mn, Co and Cu supported on mesostructured silica (SBA-16 type) will allow exploring the hydrothermal synthesis of silica based mesostructured materials. Then the characterization part will involve a series of modern analytical techniques of solid chemistry including nitrogen physisorption (BET), atomic absorption, X-ray diffraction, UV-visible spectroscopy, Fourier transform infrared spectroscopy, Hydrogen temperature programmed reduction and X-ray photoelectron spectroscopy. Finally the testing will involve reactions of several terpenes such as limonene, geraniol and farnesol. Product identification will be by gas chromatography (GC) with flame ionization detector (FID). A comparison will be made between oxidizing agents including  t-butyl hydroperoxide (TBHP), potassium persulfate (oxone) and some in-situ generated organic hydroperoxide made by using molecular oxygen.
Towards a New Generation of 3D City Models that Integrate Subsurface Utilities (Vers une nouvelle génération de modèles 3D des villes qui intègrent les infrastructures souterraines)Construction de modèles 3D cadastraux d’objets souterrains à partir de données issues d’un radar au sol (1)In the context of dense urban area where modern cities are characterized by numerous utility networks such as electric cables, pipes, optical fibers or water and sewage networks, the research program aims at proposing geometric and semantic modeling and cartography principles to integrate those subsurface utilities as part of 3D city models. For now, most of the works performed with 3D city models focus on buildings and infrastructures above the ground surface, while very few attention is paid to underground infrastructures. CityGML is certainly one of the well-known standard for the design of 3D city models. Except for few attempts, CityGML is not addressing the modeling of underground infrastructures, and our research program is looking at improving this aspect in unifying CityGML with engineering standards like ASCE 38-02 (Standard Guideline for the Collection and Depiction of Existing Subsurface Utility Data), CSA S250-11 (Mapping of underground utility infrastructure). A special attention is paid to BIM (Building Information Model) modeling and IFC (Industry Foundation Classes) format since both are offering valuable insights for modeling underground infrastructure. The internship will be part of this initiative related to geometric and semantic 3D modeling. The intern will mainly work in the production of 3D city models that integrate various categories of underground infrastructures. Based on predefined study cases, he will have to produce several 3D representations. The intern will also participate in the design of CityGML level of detail adapted to the underground objects. Finally, the intern will collaborate with another intern working on 3D data acquisition tasks (for which another Mitacs Global Link is submitted).
Innovative Buckling Restrained Brace (BRB) Component for Seismic Resistance (1)Contemporary seismic design of steel framed systems is based on dissipating earthquake energy through significant inelastic deformation. The design of the Buckling Restrained Brace (BRB) system is predicated on an efficient use of the ductility of steel elements by developing their full axial yield strength both in tension and compression, as a result of a buckling-restraining mechanism provided by an outer restraining medium to a ductile steel core.The proposed research aims at developing a new technique in structural detailing and design of steel braced systems to improve the seismic performance and reliability of steel framed structures. The primary objective is to provide the basis for the development and calibration of an innovative buckling-restrained bracing component that is inherently optimised to meet multiple performance objectives. Innovative engineered formulation would be made by employing multiple steel materials with different behaviour characteristics in the buckling-restrained brace element to complement each other at different levels of earthquake ground shaking, while enabling effective control of the component’s behaviour and the overall structural response. The objectives for the project would be to (1) Design a series of multi-material single-core BRB components that incorporate different steels grades. This will require stability analysis to be carried out to identify and account for all possible buckling modes.  This would ensure that maximum inelastic capacities are reached. (2) Develop nonlinear models for the designed BRB components in (1) that are suitable for predicting their seismic behaviour and (3) Evaluate and compare seismic behaviour parameters for framed structures equipped with the novel BRB components. Note that there are a number of graduate students (PhD and MSc) already working on this project so interns will not be working alone.
Effect of Soil-Structure Interaction on the Seismic Design of  GeoStructures Soil-structure interaction (SSI) analysis evaluates the collective response of three connected systems: the structure, the foundation, and the soil underlying and surrounding the foundation. The phenomena affect structural response in many ways, and impact different aspects of design, including safety, serviceability and cost.A complete analysis of the total combined system of foundation, soil and structure, while feasible, is rarely practical in most cases. The most commonly used structural analysis programs do not have the capability to handle the nonlinear soil continuum. Alternatively, approximate models exist but their reliability is largely unknown and arbitrary selection of these discrete models can be problematic. The goal of this research project is to develop tools and techniques by which the SSI phenomena under moderate-to-extreme earthquake ground motions can be simulated in engineering practice. The research will involve extensive numerical modeling and analysis, and would make use of in-situ recordings where available to understand the SSI effect.This research program presents a strategic direction for an integrated research in structural and geotechnical engineering. Note that there are graduate students already working on this project so interns will not be working alone.
Development of a Connection System for attaching Traffic Barriers to Innovative Metallic Bridge DecksInnovative lightweight and durable bridge deck systems (eg. in steel and aluminium) are fast evolving as an effective alternative to the traditional concrete deck system, as significant reduction in the total dead load translates to significant cost savings of supporting structures. The importance of safety barriers installed on bridge decks cannot be over-emphasized. Current design standards essentially require that barrier systems must be crash-tested. This is a very expensive undertaking. The proposed research project will seek to develop a generic connection system that would allow attaching crash-tested steel barriers to the lightweight steel and aluminium bridge deck systems.Since the barriers to be selected have been crash tested, the study would only focus on the direct connection of the decks to the traffic barriers. The most important design consideration would be to ensure that the strength and deformation of both the deck and barrier are not compromised. The student's research would consist of a comprehensive finite element analysis of the loads that are imposed on these lightweight deck systems by already crash-tested barriers at the time that the barrier fails. Should the already crash-tested barrier fail without any significant damage to the deck system, there would be high likelihood that the barrier-deck system will pass a crash test. The stresses arising in the deck system would be used to design the connector system such that the system distributes the impact load over a sufficiently large area of the deck. The overall research would develop typical connection details and calculation rules for fixing the crash barriers to the orthotropic deck. These rules shall be in accordance with the classification system of performance of crash barriers based on the Canadian code.Note that the interns will not be working alone. There are graduate students working on these bridge decks.
Innovative Use of Aluminium Deck in Highway Bridges - Design and OptimizationBridges are at the center of the aging infrastructure problem in many countries with many classified as structurally deficient, functionally obsolete or both. Retrofitting, involving bridge deck replacement, is a timely intervention that could avert disaster and extend the service life of the bridge infrastructure. Appropriate solutions must facilitate rapid construction and increase traffic load capacity with no or only minimal strengthening of the existing supporting structure.Metallic bridge deck systems, such as aluminum bridge decking technologies, offer tremendous potential for building efficient and modern infrastructure with extended service life. In particular, the superior strength-to-weight ratio could significantly reduce the dead load of the structure and consequently increase its live load capacity. The proposed research responds to the need for innovative and sustainable solutions for bridge retrofit, and particularly addresses some unique design challenges in the re-decking of an existing plate girder bridge topped with reinforced concrete deck. The research will develop comprehensive and practical design and detailing rules for aluminum decking technology through extensive finite element modeling and analysis. Multi-cellular extruded aluminum deck profiles (eg. the Svensson deck system and the Alumadeck system) are essentially the most practical components of highway bridges in aluminum. The research will address the need for stiffer and stronger aluminum deck system that would be supported by the widely spaced girders originally designed for very stiff reinforced concrete deck. A specialized software will be used to optimise the form of the Al extrusions. Another objective would be to develop a system for composite action between the longitudinally extruded deck system and the existing longitudinal or transverse girders. There are a number of graduate students already working on this project so interns will not be working alone.
Seismic Behaviour of Multi-story Buildings with Asymmetric Setback Building structures with asymmetric setbacks possess both vertical and in-plan irregularities. The former is due to the abrupt changes in the plan dimension at the level of the setback while the latter results from the asymmetry between the upper tower portion and the lower base portion. An asymmetric setback introduces mass, stiffness and resistance eccentricities in the entire structure. As a result, the behavior of the structure under lateral seismic excitation in the direction perpendicular to the setback is coupled in translation-torsion, which could have a detrimental effect on the structural response. This coupling behavior has not been studied in detail, and its effect is largely ignored by many conventional seismic design practices. In this research, the effects of both the degree and level of setback on the seismic behavior of multi-story building frames with eccentric setback are investigated. The degree of setback refers to the ratio of the plan area of the upper tower to the plan area of the lower base. A comprehensive analytical study will be carried out to identify the governing parameters of the structural configuration and their effects on the overall response of the setback structure.
Construction of the drainage network from a LIDAR point cloudSélection de sondes bathymétriques pour la cartographieIn forestry, logging roads are organised to allow heavy machinery to reach timber harvest locations and this is planned to minimise the impact on the environment and avoid wet areas. A major requirement is a good knowledge of the drainage network. The last few years has seen the arrival of LIDAR technology and the production of high density point clouds modelling the canopy and the ground floor. Extraction of the drainage from these data is done in several steps:1- extraction of points on the floor from the whole set of points2- construction of a digital terrain model in a grid format3- DTM processing to fill small sinks that hinter following computation algorithms4- Extraction of the drainage by computing the flow accumulationAlthough the method yields satisfying results, it still requires post-processing to correct errors due to roads and flat areas. Indeed, the quality of the result depends of several factors related to the type of forest and the terrain, affecting the number of LIDAR points hitting the ground but also of the processes performed at steps 2 and 3. The construction of the grid introduces some approximation and filling the sinks modifies further the original terrain. Hence, in this project, we want to investigate new methods to compute the drainage directly from the LIDAR data. Instead of working on a grid, we work on a triangulated network and specific algorithms need to be developed. The new terrain model will be constructed by preserving thalweg lines which correspond to streams and ridges which delineate drainage basins. Flat areas which may correspond to roads or water bodies will be detected to be integrated in the drainage extraction process also need to be detected and integrated in the process.
Filtering of ground points from LIDAR data in forested areasSélection de sondes bathymétriques pour la cartographieIn forestry, logging roads are organised to allow heavy machinery to reach timber harvest locations and this is planned to minimise the impact on the environment and avoid wet areas. A major requirement is a good knowledge of the drainage network. The last few years has seen the arrival of LIDAR technology and the production of high density point clouds modelling the canopy and the ground floor. Extraction of the drainage from these data is done in several steps:1- extraction of points on the floor from the whole set of points2- construction of a digital terrain model in a grid format3- DTM processing to fill small sinks that hinter following computation algorithms4- Extraction of the drainage by computing the flow accumulationAlthough the method yields satisfying results, it still requires post-processing to correct errors due to roads and flat areas. Indeed, the quality of the result depends of several factors related to the type of forest and the terrain, affecting the number of LIDAR points hitting the ground but also of the processes performed at steps 2 and 3. The construction of the grid introduces some approximation and filling the sinks modifies further the original terrain. Hence, in this project, we want to investigate new methods to compute the drainage directly from the LIDAR data. Instead of working on a grid, we work on a triangulated network and specific algorithms need to be developed. The new terrain model will be constructed by preserving thalweg lines which correspond to streams and ridges which delineate drainage basins. Flat areas which may correspond to roads or water bodies will be detected to be integrated in the drainage extraction process also need to be detected and integrated in the process.
Étude du mécanisme de réaction des teintures réactives The development of color (wooden surfaces), when using reactive coloring systems, depends on the conditions of use. In order to fully understand the impact of the latter on the development of color, it is important to know the reaction mechanisms involved in the wood coloration and the coloring products formed on the surface of the wood. In this project, the reaction mechanisms of reactive coloring systems known and used for wood (metal salts such as FeSO4, AgSO4, Fe(ClO4)2 coupled with an oxidizing agent, bifunctional dyes) will be studied. First, the main reactive sites will be identified (primary, secondary or tertiary hydroxyl groups of cellulose, hemicelluloses or lignin, carboxylic acids present in hemicelluloses and lignin, etc.). To do this, X-ray photoelectron spectroscopy (XPS), vibrational spectroscopy (Raman and IR) and secondary ionization mass spectrometry (TOF-SIMS) will be carried out on untreated and treated wood samples. The impact of moisture conditions (20, 50, 80% relative humidity), pH (basic, neutral, acid), temperature of the surface to be treated (20, 40, 60 and 80oC) ), surface preparation (planed surface, sanded surface with P80, P150 and P220 sandpaper grit) and freshness of the surface will be studied. These trials will be carried out on four hardwood species (red oak, white oak, sugar maple and cherry). The average chromatic coefficient values   of the samples shall be measured. Secondly, since the use of such coloring systems aimed the obtention of a better definition of the wood grain, the samples will be scanned and a contrast analysis performed.
Impact du système de protection UV sur la qualité de polymérisation des revêtements polymérisés sous ultravioletsImpact du système de protection UV sur la qualité de polymérisation des revêtements polymérisés sous ultravioletsIn this project, different UV absorbers and light stabilizers will be added to UV-curable acrylate coating formulations in order to improve the light stability of the coatings and the wood underneath. However, these additives compete with the initiation system (photoinitiator) of UV-curable acrylate coatings. Indeed, these two types of chemicals (UV absorbers and photoinitiators) interact with UV light for different reasons (protection and polymerisation). It is thus necessary  to ensure that UV-curable coatings are not affected too strongly by the addition of these additives. a decrease of the polymerization extent would lead to a loss of mechanical performance, as well as to an increase of residual monomers trapped in the coating films. Residual monomers can be considered as volatile organic compounds, which are highly undesirable. In this project, different mixes of mechanical absorbers, organic and inorganic, will be added to UV-curable coating formulations. Firstly, absorbance spectra of UV absorbers and photoinitiators will be recorded and compared. Then, the impact of these additives on the polymerization will be evaluated by photo-calorimetry and vibrationnal spectroscopy (infrared and raman). The quantity of residual monomers will be evaluated by gas chromatography in function of the protection system and photoinitators couple. Finally, hardness and scratch resistance measurements were performed.
How to Collect 3D Underground Infrastructure Data to Conform 3D City Models ? (Comment acquérir des données 3D d’infrastructures souterraines cohérentes pour des modèles 3D des villes ?)How to Collect 3D Underground Infrastructure Data to Conform 3D City Models ?In the context of producing 3D city models that integrate underground infrastructures (as electric cables, pipes, optical fibers or water and sewage networks), having access to accurate, reliable and comprehensive/useful 3D data is still nowadays of great challenge. Buried objects are by definition not visible for direct measurement. Non-destructive techniques and indirect measurement have to be prioritized; approaches largely in used in the field of geoscience (geophysics). Among non-destructive instruments, GPR (Ground-penetrating radar) is certainly to be considered since it allows the detection of non-metallic or electrify objects and provide depth information (information required for 3D model production). Previous work by the research team is the development of a Web—GIS portable platform (a tablet) that provides interactive geovisualization of multisources of spatial data, and GPR data. It allows the annotation of points of interest extracted from the GPR profile, the integration of multiple sources of spatial data and the export through standardized spatial database. The internship consist in helping the research team in progressing in the development of the Web-GIS platform (called GVX-GPR). The intern will mainly do programming for the interface for specific modules of GVX-GPR (as geo-annotating and geo-reference the GPR data). Moreover, the intern will collaborate with us in GPR field survey and experiment and discussion with end-users. The intern will thus help us to demonstrate the usefulness of the GVX-GPR platform. Finally, the intern will collaborate with another intern working on 3D modeling tasks (for which another Mitacs Global Link is submitted).
Évolution des régulations de l'éducation au Québec et dans le mondeAu croisement de l’administration de l’éducation, de la sociologie de l’éducation et de l’éducation comparée, le projet de recherche porte sur l’analyse des dynamiques des politiques éducatives au Québec dans les trente dernières années dans une perspective interdisciplinaire et critique. C’est en fait un programme de travail sur la question des régulations des politiques éducatives et leurs divers effets sur le développement de l’éducation au Québec. Le projet, qui vise à comprendre l'évolution des régulations des politiques éducatives afin d'aider leur mise en œuvre, inclut une interrogation de la construction du sens de ces politiques par ses parties prenantes. Parce que ces régulations s'inscrivent dans les tendances globales, le projet s’attardera sur les médiations entre les réalités scolaires locales actuelles et la mondialisation. Et les problématiques suivantes seront abordées dans ce cadre : la privatisation des contenus et des stratégies éducatives ; l’imposition des modèles de systèmes éducatifs ; l’utilisation des technologies; et la place des acteurs locaux dans le champ politique éducatif. Le projet de recherche se structurerait en trois axes portant respectivement sur la nature des régulations (1), le sens qu’elles ont pour les acteurs (2) et les stratégies et innovations sociales qu’elles suscitent (3). La recherche verra à situer les résultats qu’elle aura trouvés avec ceux d'autres recherches réalisées dans d’autres contextes. Finalement, le projet constitue un cadre de formation à la fois théorique et pratique pour des étudiants qui pourront, entre autres, y acquérir des connaissances et développer des compétences en élaboration, implantation et suivi-évaluation de politiques éducatives. 
Necessary and sufficient conditions for Schur positivity / Conditions nécessaires et suffisantes pour la positivité de SchurNecessary and sufficient conditions for Schur positivitySchur functions are polynomials in n variables x_1,x_2,...,x_n and are indexed by partitions with at most n parts.  They form a basis of the space of all symmetric functions in x_1,...,x_n. Schur functions are important because of their appearance in diverse areas of mathematics like representation theory, algebraic geometry, and combinatorics.  A symmetric polynomial f is Schur-positive when the expansion of f in terms of the Schur functions as basis elements has non-negative coefficients. For example, it is well known that the product of two Schur functions is always Schur positive. An important open problem is to find the necessary and sufficient conditions for S_{\lambda}S_{\mu} - S_{\nu}S_{\rho} to be Schur positive where S_{\lambda},S_{\mu},S_{\nu},S_{\rho} are the Schur functions corresponding to the partitions \lambda, \mu,\nu and \rho respectively. This project will aim at trying to make some progress in this open problem and to resolve some conjectures related to this open problem.Reference:- Enumerative Combinatorics Volume 2 by Richard Stanley
La participation politique des parents à la gouvernance de l'éducationAu croisement de l’administration de l’éducation et de la sociologie de l’éducation, le projet de recherche porte sur l’analyse des dynamiques des politiques éducatives au Québec et dans le monde dans les trente dernières années, dans une perspective interdisciplinaire et critique. C’est en fait un programme de travail sur la question des régulations des politiques éducatives et leurs divers effets sur le développement de l’éducation. Le volet abordé dans le projet soumis porte sur la participation politique des parents à la gouvernance de l'éducation à ses différents échelons. Le projet fera un état des lieux de cette participation des parents au Québec et d’initiatives structurantes identifiées dans le domaine. Il explorera des avenues pour mieux comprendre les représentations mais aussi les expériences pratiques de participation politiques de parents à la gestion scolaire. On parle notamment des facteurs facilitants ou alors entravant cette participation. Il interrogera, pour cela, des parents mais également leur interlocuteurs. Le projet débouchera sur le développement d’outils et de pratiques de collaboration durables qui vont permettre à l’ensemble des parties prenantes de la gouvernance de l’éducation de mieux comprendre et aux parents de jouer pleinement leur rôle politique. Il leur facilitera l’accès à l’information pertinente nécessaire à la prise de décision éclairée.Le projet de recherche se structurerait en trois axes portant respectivement sur (1) les représentations de la participation parentale à la gouvernance scolaire, (2) le vécu de cette participation par les acteurs parents comme non parents et (3) les stratégies et innovations sociales qui permettraient de l’améliorer cette forme de participation des parents à la gouvernance de l’éducation. Le projet constitue, finalement, un cadre de formation à la fois théorique et pratique pour des étudiants qui pourront, entre autres, y acquérir des connaissances et développer des compétences en analyse et évaluation de politiques éducatives.
Inductive approach to reflection groups / Approche inductive à des groupes de réflexionsNecessary and sufficient conditions for Schur positivityA representation is an action of a group by linear transformations on a vector space.  For example, the symmetric group of permutations of {1,2, ... ,n} has a natural representation as permutation matrices acting by matrix multiplication on the complex (or real) vector space of n x 1 column vectors.  Such group actions play a vital role in much of modern mathematics, including Lie theory, combinatorics, Galois theory, and geometry.In a recent paper, Okounkov and Vershik have outlined a beautiful new approach to the representation theory of summetric groups based on successive restrictions to symmetric subgroups.  Their techniques should work equally well for other inductive families of groups.  The goal of this project is to adapt their methods to a very interesting and closely related family of groups, called "hyperoctahedral groups".  Though the project is very accessible, it leads to some deep and active research problems in representation theory, and a successful completion of the project should lead to an original research paper.Suggested references: Your textbook for Abstract Algebra, andW. Fulton and M. Harris, "Representation Theory: A First Course"
Développement d'agents de remplissage pour le bois polymérisés par ultravioletsThe main objective of this project is to develop a fast curing wood putty. This putty can will allow to fill various defects in the wood (cracks, cracks, knots, holes in worms, etc.). First, a radical polymerization system based on the use of oligomers and acrylate monomers (O2 inhibition less than for methacrylates) will be developed. Thermal initiators and additives (eg, thiols and/or amines) limiting the oxygen inhibition will be added, thus ensuring a propagation front of the polymerization (frontal photopolymerization). In a second step, a cationic polymerization system will be developed (no inhibition by oxygen and possible post-polymerization). Since the cationic systems are very expensive, particular attention will be paid to the selection of the reinforcing agent (low cost) and to the optimization of the charge/resin ratio. This system will be based on the use of oxiranes, oxetanes, vinyl ethers and an epoxy resin. Finally, the third approach will be based on the principle of self-stratification. This approach will permit to limit costs of the putty developed (cationic system) and to get rid of the problem of through polymerization (radical system). To do this, a radical system and a cationic system, incompatible and respecting the principles of self-stratification, will be mixed. For all three avenues, putty will be polymerized using a gallium lamp or a UV-LED (through) lamp and a mercury lamp (surface polymerization). The polymerization depth (SEM), polymerization extent and kinetics (RT-FTIR, confocal Raman), swelling and shrinkage resistance, coloring, hardness, sandblasting, adhesion to wood and finishes will be among the tests carried out in this project.
Synthèse de latex hybrides polyuréthane-acrylique par polymérisation par polymérisation en mini-émulsion pour des applications extérieures dans l'industrie du boispar mini-émulsion In the last decade, increasing environmental and health awareness from consumers, combined with new regulations for architectural coatings as well as new energy requirements of the Canadian Building Code, are driving the development of new products and technologies . High-performance, durable translucent coatings are in great demand to protect wood products and increase service life. The poor capacity of light and semi-transparent coatings to absorb and withstand UV rays can lead to degradation of the coating and wood and cause loss of adhesion at the wood-coating interface. This opens the way to micro-organisms colonization, such as black stain fungi attack. In addition, organic additives such as biocides and UV absorbers used in the formulation of the coatings are photodegraded by UV radiation, which reduces the performance of the coatings over time. The replacement of these organic additives by inorganic nanomaterials is one of the avenues considered by the paint industry. It has been demonstrated that the use of mini-emulsion polymerization can be used to synthesize acrylic latexes with anti-fungal and UV-resistant properties by the incorporation of inorganic nanoparticles. In order to follow market trends, acrylic-urethane hybrid latexes will be synthesized by mini-emulsion polymerization. A hybrid latex would provide good protection at low cost.
Hyperbolic geometry and explicit canonical models of Shimura curvesExplicit uniformization of some Shimura curvesLe premier objectif de ce projet est d'amener l'étudiant à comprendre les différentes notions de base en géométrie hyperbolique, et ce en utilisant principalement  le modèle du demi-plan de Poincaré H: distance hyperbolique, aire hyperbolique, géodésiques, isométries, théorème de Gauss-Bonnet, etc. Le deuxième objectif est d'amener l'étudiant à comprendre les notions de base reliées aux courbes de Shimura (certains quotients arithmétiques de H) : algèbres de quaternions, ordres maximaux, ordres d'Eichler, leurs groupes arithmétiques associées, etc.  L'objectif principal de ce projet est de calculuer de manière explicite certaines fonctions d'uniformisation $j_{a,b}$, où $a$ et $b$ sont des entiers positifs, (analogues du célèbre $j=j_{1,1}$-invariant), en utilisant une approche initiée par Dedekind, laquelle donne une caractérisation de $j_{a,b}$ comme une solution d'un certain système d'équations différentielles de type fuschsien (construit à partir de la dérivée Schwarzienne). Notons que pour cette partie, l'étudiant pourra utiliser le logiciel Magma, lequel contient plusieurs routines permettant de ''manipuler'' les courbes de Shimura. Remarquons que la connaissance d'un développement explicite de la fonction $j_{a,b}$,  en terme d'une carte locale bien choisie, permet dans certains cas de produire un modèle algébrique canonique et entier pour la courbe de Shimura $X(a,b)$  qui lui est associé. Ces même modèles sont d'intérêts puisqu'ils permettent une étude plus approfondie de la courbe $X(a,b)$, laquelle peut maintenant être vue comme un shéma sur $Spec(Z)$. 
Nonparametric Bayesian inference for a diffusion processUn modèle de croissance par une équation différentielle stochastique / A stochastic differential equation for the size of growth models  _Clone (1)Dans ce travail , nous proposons un modèle de croissance  sur la base de l'étude  de l'évolution temporelle de la densité . Nous considérons une équation différentielle stochastique (SDE) , en contexte des modèles logistique de croissance , impliquant à la fois les taux de natalité et de mortalité dans les termes de la dérive et la diffusion pour lesquels l'extinction se produit  presque sûrement . En fait, la plupart des modèles de croissance dans la dynamique de la population sont basées sur des équations différentielles ordinaires (ODE) . Parmi ces modèles, le modèle de croissance malthusienne décrivant la croissance avec auto-limitation d'une population de densité x (t ) à l'instant t . En utilisant les techniques des ondelettes et une méthode de  chaîne de Markov par  Monte Carlo, nous proposons une approche originale pour résoudre notre SDE et étudier un schéma numérique pour sa résolution.
Acceleration of communication system simulation using a parallel environmentAccélération de la simulation de la simulation d'un système de communication en utilisant un environnement parallèleSimulation of communication systems in order to estimate their performances is a basic tool used by researchers and designers. Often times, however, the complexity of the systems, or the environment in which they will be deployed (e.g. the channel) can be extremely computationally intensive. Although it may be possible in certain cases to estimate the performances using analytical expressions or mathematical bounds, these are sometimes imprecise or impossible to compute for realistic systems or environments. The goal of this project is to study the simulation of a digital communication system in a parallel environment. More specifically, we will look at two environments, namely a super-computer (Colosse) that is available at Laval University, and GPU cluster. We will choose a digital communication system combining modulation and coding and a complex transmission channel to test this approach. The student will work from an existing simulation software and port the code on the super-computer or the GPU cluster. The simulation results will be compared to those of the original software and a study of speed-up versus the resources used will be performed.
Implementation complexity and performance trade-offs of LDPC codes for throughput optimization in wireless communicationsOver the years, we have used a simple but efficient methodology to go from theoretical algorithm development to real life hardware tests. The first step is to program in MATLAB the algorithms and to do performance studies. At this point, the complexity of an algorithm can be evaluated as the number of operations required. The next step is to program in VHDL the same algorithm. The VHDL results are then compared to the MATLAB results. Usually, there might be a slight difference due to the use of fixed-point computations in VHDL, but we can be confident that the VHDL implementation is correct. We now have an estimate of the complexity using the VHDL/FPGA tools that will give us the number of logic blocks used. We also obtain the maximum speed at which the circuit can perform. In some cases, we can implement the VHDL code on a specific FPGA and perform either hardware-in-the-loop simulations or real tests using wireless communication hardware available. For this project, we will choose a few typical cases of LDPC codes in combination with optimal and sub-optimal decoders for various modulations in order to evaluate or estimate the best code-decoder-modulation combination given a certain communication scenario. We will assume either ideal conditions for the other parts (e.g. channel estimation, equalization, synchronization) or we will use well-known techniques (e.g. pilot tone equalization for OFDM).
Système de positionnement en intérieur Système de positionnement en intérieur (navigation « indoor ») :Le projet consiste à étudier la possibilité de mettre en place un système simple, précis et non couteux de positions de personnes et d’objets à l’intérieur d’un immeuble (aéroport, hôpital, etc.).  Comme le GPS ne fonctionne pas à l’intérieur des bâtiments, l’étudiant étudiera le pour et le contre de l’utilisation d’autres technologies comme le Wi-Fi, le Bluetooth, la RFID, etc. 
Efficient photocatalysts for hydrogen production from water splitting under sunlightHydrogen is a clean energy carrier as compared to other energy resources. This is essential because the chemical energy is stored in the form of H-H bond and is easily released when it combines with oxygen, yielding only water without any kinds of pollutants. Hydrogen is considered as an ideal long-term solution to energy if it is formed through photocatalytic water splitting. However, the photoactivity for H2 generation is still limited. In this project, we will design a novel nanocomposite (NCs) photocatalyst based on ultrathin g-C3N4 nanosheets and titanate nanodisks (TNDs) with control over the location of oxidative and reductive co-catalysts for the direct splitting of water to produce hydrogen under sunlight.  The proposed NCs will be composed of ultrathin g-C3N4 nanosheets and TNDs, on which oxidative and reductive co-catalysts will be separately attached on g-C3N4 and TNDs, respectively. In this NC photocatalyst, under the sunlight illumination, the narrow band-gap semiconductor g-C3N4 absorbs the visible light and generates electrons in its conduction band and holes in its valence band. Due to the suitable conduction band edge positions, the generated electrons can be easily transferred to TNDs. The reductive co-catalyst deposited on the TND surface can consequently capture the electrons and act as active sites for H2 evolution. In the meantime, the generated holes on the valence band of g-C3N4 can be migrated to the oxidative co-catalyst and oxidize water to generate oxygen. Thus, in this photocatalytic nanocomposite, the electrons and holes will be efficiently separated from two components (e.g., g-C3N4 and TNDs), leading to effective prolongation of a lifetime of the charge carriers, which eventually results to an improved photocatalytic water splitting for H2 generation.
Hybrid nanostructures for sunlight-driven photoreduction of CO2 to hydrocarbon fuels (solar fuels)The conversion of CO2 into valuable hydrocarbons is one of the best potential solutions for both the global warming and energy crisis problems. Photocatalytic reduction of CO2 and conversion of non-potable water into hydrocarbon fuels (solar fuels), using direct sunlight as an abundant energy source, is an avenue for sustainable development of energy resources, as it can form a useful carbon cycle (CO2 + 2H2O ↔ CH4 + 2 O2) without affecting the ecosystem of our earth.  In this proposed project, we will develop a new type of nanocomposite, composed of (TNDs)/Ga1-xZnx)(N1-xOx) that contains two distinct co-catalysts for the sunlight conversion of CO2 and water-vapor into hydrocarbons. As aforementioned, this type of nanocomposites will be composed of two nanocomponents: (i) titanate nanodisks (TNDs) and (ii) Ga1-xZnx)(N1-xOx), in which the two distinct co-catalysts: reductive and oxidative co-catalysts will be separately loaded onto the surface of Ga1-xZnx)(N1-xOx) and TNDs, respectively. Under the sunlight illumination, the narrow band-gap semiconductor Ga1-xZnx)(N1-xOx) absorbs the visible light and promotes the electrons to its the conduction band, and holes to the valence band. The generated electrons are subsequently transferred to TNDs. The reductive co-catalyst on the TND surface can capture the electrons from the TNDs and act as active sites for CO2 reduction. In parallel, the generated holes on the valence band can migrate to the oxidative co-catalysts on the Ga1-xZnx)(N1-xOx) surface to oxidize water. As a result, these nanocomposites will display significant enhancement in the visible light absorption and high-efficient charge separation process. As such, they can be potential sunlight-driven photocatalysts for the sunlight-driven conversion of CO2 and water into solar fuels.
Efficient Hollow Double-Shell Structured Photocatalysts for the Removal of Air Pollutants under Direct Sunlight and in the DarkThe development of innovative and cost-effective technology for the removal of air pollutants is urgently needed. A photocatalytic process is an innovative approach with the potential application where it allows the direct utilization of sunlight, (the largest renewable source) to decompose a wide range of organic pollutants. The overall reaction for the photo-decomposition is described by Organic pollutants → Intermediates → CO2 + H2O In this perspective, we will develop a new generation of hydrogen-treated hollow nanocomposite photocatalyst which will be composed of a semiconductor and an energy storage material (ESM), where the electrons can store under sunlight and further discharge in the dark to form H2O2 for organic pollutant degradation so that the photocatalysts can function both during the day and night. In addition to this, two distinct co-catalysts: reduction and oxidation will also be employed to achieve significantly enhanced efficiency in the process. Photocatalytic studies of this type of material will be carried out on the degradation of organic pollutants both under sunlight and in the dark conditions. The hollow photocatalyst will be assembled into a monolayer film on the glass plate. Repetition of this process can produce a multi-layered film with the desired thickness. VOCs such as formaldehyde, which is a major indoor air contaminant, is emitted extensively from modern building materials and household products and therefore, the removal of VOCs is vital for indoor air quality improvement and human’s health due to its carcinogenic risk. In this study, formaldehyde and isopropanol will be employed as model pollutants for the photocatalytic reactions. The proposed new type of nanocomposite photocatalysts, which will be developed in this project, will open up an avenue for the generation of new photocatalytic nanomaterials for environmental pollution problems.
max 100 Restauration de perturbations minérales en milieu boréal et alpin (1)The objective of this research project is to develop a large-scale restoration approach for borrow pits located in the Parc national des Grands-Jardins (region of Charlevoix, province of Quebec). Since the project will take place in a protected area, the restoration techniques that will be developed shall aim at “accelerating” the natural succession processes by favoring the establishment of native species. In 2016, surface remodeling of the substrate wazs performed with an excavator to decompact the soil, to create safe sites for the establishment of seedlings, to favor water and snow accumulation in depressions and to reduce erosion. Following this remodeling, a variety of treatments will be implemented to favor the establishment and growth of vascular plants species typical of the boreal forest: introduction of fragments of mosses and lichens, organic matter transfer, cuttings of shrubby species, branch mulch and a wide array of fertilization treatments. A monitoring of the survival of the cuttings and of the establishment of the introduced mosses and lichens will then be performed monthly. To determine the effect of the different treatments on the growing conditions, moisture and temperature at the soil-ail interface will be measured periodically during summer. Soil samples will also be collected to perform physicochemical analyses. At the end of the growing season, the effect of the different treatment on native species recruitment will be performed. A report will also be produced to summarize the various actions performed as part of this project. The internship will therefore involve mostly field work in a remote area and will also include 2 or 3 weeks of lab work at Laval University (Québec, Québec).
Ecological restoration of mineral disturbances in boreal environmentRestauration de perturbations minérales en milieu boréal et alpin (1)The objective of this research project is to develop a large-scale restoration approach for borrow pits located in the Parc national des Grands-Jardins (region of Charlevoix, province of Quebec). Since the project will take place in a protected area, the restoration techniques that will be developed shall aim at “accelerating” the natural succession processes by favoring the establishment of native species. In 2016, surface remodeling of the substrate was performed with an excavator to decompact the soil, to create safe sites for the establishment of seedlings, to favor water and snow accumulation in depressions and to reduce erosion. Following this remodeling, a variety of treatments will be implemented to favor the establishment and growth of vascular plants species typical of the boreal forest: introduction of fragments of mosses and lichens, organic matter transfer, cuttings of shrubby species, branch mulch and a wide array of fertilization treatments. A monitoring of the survival of the cuttings and of the establishment of the introduced mosses and lichens will then be performed monthly. To determine the effect of the different treatments on the growing conditions, moisture and temperature at the soil-ail interface will be measured periodically during summer. Soil samples will also be collected to perform physicochemical analyses. At the end of the growing season, the effect of the different treatment on native species recruitment will be performed. A report will also be produced to summarize the various actions performed as part of this project. The internship will therefore involve mostly field work in a remote area and will also include 2 or 3 weeks of lab work at Laval University (Québec, Québec).
Impacts du chant sur la communication et les émotions dans le vieillissement neurotypique : de la sénescence à la neuroplasticitéAvec l’âge, de nombreux changements surviennent sur le plan de la capacité à exprimer et à traiter le langage et les émotions. Ces changements peuvent avoir des impacts importants sur la qualité et l’efficacité de la communication et des interactions sociales. Ces déficits comportementaux sont souvent associés à des changements au niveau du cerveau. Est-il possible de contrer ces effets? L’une des avenues de recherche les plus prometteuses porte sur l’étude du chante comme facteur neuroprotecteur. En effet, le chant est bien connu pour ses effets positifs sur la qualité et la stabilité de la voix chez les adultes et dans le vieillissement. Le chant est même utilisé comme traitement dans plusieurs troubles de la communication (p. ex. l’aphasie). Moins bien connu est son impact sur le fonctionnement et la structure du cerveau (neuroplasticité). L’objectif de ce projet est d’examiner les effets bénéfiques du chant sur la communication ainsi que sur la structure et le fonctionnement du cerveau dans le vieillissement. Pour ce projet, une centaine de participants en bonne santé seront recrutés, la moitié étant des chanteurs et l’autre moitié des non-chanteurs. Pour chaque participant, l’audition, la phonation (voix), l’articulation, la prosodie et le fonctionnement cognitif seront évalués. De plus, pour chaque participant, des images de la structure du cerveau (matière grise et matière blanche) ainsi que des images du fonctionnement du cerveau (fMRI) seront acquises. Toutes ces mesures nous permettront de caractériser l’impact du chant sur la communication dans le vieillissement neurotypique. Les analyses statistiques nous permettront de déterminer si les effets protecteurs du chant sont liés à des changements neuroplastiques. Ainsi, ce projet permettra de clarifier les effets bénéfiques du chant sur la communication et contribuera à l’avancement des connaissances scientifiques sur les effets neuroplastiques du chant. 
Optimisation des effets de flexibilité des pales d'hydroliennesCette étude, qui s’inscrit dans le thème des énergies renouvelables, vise à caractériser l’effet de la flexibilité d’une pale d’hydrolienne de type aile oscillante (mouvement de pilonnement et de tangage) ou de type axe vertical. Cette étude se fera à l’aide de simulations numériques. Une méthode spécifique basée sur les volumes finis et les éléments finis est déjà en place afin de traiter ce type de problème d’interaction fluide-structure et pourra être utilisée directement. L’objectif de cette étude est de déterminer si l’utilisation de pales flexibles permet d’augmenter ou non la puissance et l’efficacité de telles machines de façon significative et pratique. Une étude préliminaire menée par notre groupe de recherche a démontré qu’il est effectivement possible d’augmenter les performances d’une hydrolienne à ailes oscillantes en utilisant des pales flexibles. Cependant les configurations pour lesquelles des améliorations à la fois significatives et applicables à un concept réel restent à être déterminées. Cette étude abordera en parallèle les thèmes suivants : interaction fluide-structure, modélisation de la turbulence, optimisation et analyse numérique.
Infrared Thermography for NonDestructive Testing: Image processing and ExperimentsInfrared Thermography for  Non Destructive Testing (TNDT) can be either passive or active. In the active mode, an external thermal stimulation is brought to the sample and response to this stimulus, recorded with an infrared camera, allows to determine the subsurface structure of the inspected component such as the presence of potential subsurface defects (delaminations, etc.). In the passive mode, isotherms are collected as is without perturbation of the thermal state of the object.   In the active mode, TNDT refers to the analysis of locally distributed thermal properties in a sample. Defects or optically invisible inhomogeneities within the sample can be considered as variations of thermal properties. An external thermal stimulation is required in order to stimulate the sample response. The phenomenon is as follows: the thermal stimulation launches thermal waves which propagate by diffusion under sample surface. Zones having different thermal properties (defects) with respect to the bulk of the material will affect the diffusion rate and on the outer surface this will manifest by zones having different temperatures (recorded by the IR camera) at a time which depends on the depth of a particular inhomogeneity (defect). In TNDT the loss of contrast is proportional to the cube of defect depth, thus explaining why detectable defects are generally shallow and observed contrasts weak Despite being increasingly popular, TNDT still presents challenges since many problems arise either at the stimulation stage or at the interpretation stage. Solving these problems is at the center of the MIVIM-CRC.The intern will be integrated into one of our on-going TNDT research project  in TNDT.  The proposed project  will include  aspects of infrared image acquisition through experiments with infrared cameras and the subsequent image processing to enhance contrasts.  If time allows, some basic modeling of the experiments will be conducted as well.
Microbial interactions within microbiomes Microbial interactions in a food microbiomeMicrobiomes are composed of diverse microorganisms interacting with one another, forming complex networks. Deciphering these interactions is crucial to our understanding of microbiome functions. Just as advertiser extract knowledge from patterns in social networks to better target their audience, our research focus is to investigate the patterns in microbial social networks to learn how to manipulate groups of microbes towards biopreservation in terms of food quality and safety. The project consists of developing methods to measure microbial interactions at high throughput with an automated platform.Other projects are also available in the lab depending on individual interests.
Solving time-dependent shortest path and vehicle routing problem (1)La résolution du problème de chemin d'accès et l'acheminement du véhicule le plus court en fonction du tempsThe time-dependent shortest path and vehicle routing problem (TD-SPVRP) is an important and new variant of distribution problems, specifically the time-dependent shortest path and the time-dependent vehicle routing. Here, we consider that the underlying transportation network faces traffic and congestion that varies over time, and that nodes are directly connected to only a few other nodes. Hence, a connection between two customers consists of a path containing several arcs of the network, much like what happens when one solves a traditional shortest path problem.In this project we aim to develop a mathematical model and a heuristic algorithm to solve the problem efficiently and we will test it with real data from Quebec City (Canada).
Solving multi-product production-inventory-routing problems (1)Résolution du problème de production-stock-tournée multi-produitThe production-inventory-routing problem encompasses the combination of three well-known problems in operations research: lot sizing, inventory management and vehicle routing. In this project we aim to develop a mathematical model and an heuristic algorithm to solve the problem efficiently.
Algorithms for sustainable vehicle routing problems (1)Algorithmes pour les problèmes de tournée de véhicules durablesRecently a new trend related to the study of pollution emissions and environmental impacts minimization has started in the area of the vehicle routing problem. Most of this literature is related to the pollution routing problem, in which the aim is to effectively route vehicles to satisfy customers demand while taking into consideration traveling speed to minimize fuel consumption and also the actual route traveled to avoid unnecessary greenhouse gas emissions. The integration of these concerns within inventory control operations gives rise to a myriad of problems ranging from selection of lot sizing, vehicle routing, delivery quantities and demand management. 
Phenotypic characterization of microbiomes by image analysisPhenotypic characterization of microbiomes by image analysisMicroorganisms are the most abundant and diverse form of life on earth. They form complex communities that perform essential functions in various ecosystems, which benefit the environment, agriculture and our health. Interactions between microorganisms may be crucial to these ecosystems functions, if for example a function depends on the presence of complementary species. Therefore, understanding microbial communities at the systems level, that is considering the interplay between microorganisms, is a major challenge, especially for food production where controlling microbial contamination is critical. The project is to adapt image analysis methods to characterize the growth of mixed microbial cultures on solid media to investigate functional phenotypes of various microbiomes.
Conception et implantation d'un notebook géo-analytique pour l'analyse rapide de données massives spatialesAvec l’explosion de la téléphonie mobile et du web 2.0, l’avènement des réseaux sociaux et la présence de plus en plus importante de capteurs, laissant présager de l'Internet des objets (IoT) annoncé, une quantité de données colossale et toujours croissante, est générée chaque jour. Or, ces données revêtent de plus en plus un caractère stratégique pour bon nombre d’entreprises. Cependant, faire face à un tel déluge de données pose un certains nombres de challenges pour les entreprises. Les méthodes d’analyse et outils actuels ne permettent en effet pas de gérer de telles masses d’informations. Sont ainsi récemment apparues de nouvelles techniques et technologies de traitement de ces données massives, regroupées sous le nom de technologies Big data. Ces systèmes permettent d’assurer le traitement de Volumes de données impossibles à gérer avec les systèmes actuels, avec une Vélocité importante, i.e. ouvrant la voie vers de l’analyse temps réel et en gérant une grande Variété de sources d’informations (3V de Gartner).Or ces technologies Big data n’incorporent pour l’heure aucune prise en compte de la dimension spatiale, pourtant cruciale dans l’analyse de nombreux problèmes comme la lutte contre la fraude, l’analyse de données d’accidentologie, les problèmes environnementaux et situations d’urgence, ... On estime pourtant communément qu’environ 80% de l’information renfermée dans les entrepôts de données d’entreprise peut se voir rattacher une information de localisation : adresse, code postal, coordonnées GPS, ... Le groupe de recherche qu'intégrera l'étudiant vise la conception et le développement de technologies innovantes de traitement, de gestion et de visualisation de données massives présentant une composante spatiale. Durant son stage, l'étudiant participera à l'élaboration de l'un de ces outils, à savoir un outil d'analyse et de prototypage rapide de tableau de bord permettant la mise en oeuvre de géo-visualisations de synthèse aidant à une prise de décision pleinement éclairée. 
Implementation of a test building dedicated to research *** Mise en place d'un bâtiment test dédié à la recherche (1)test1 A new test building will be constructed on the campus of Université Laval in the next few months. The three chambers of this building will be easily reconfigurable in terms of envelope,   HVAC control and so on.   This building will be heavily instrumented to perform energy balances, as well as measuring indoor air quality, daylighting and thermal comfort. This infrastructure will be used by a team of six professors and their graduate students to perform a variety of experiments. 
Objectifs du développement durable: méthode innovatrice de combinaison de données Twitter et données ouvertesLes objectifs de développement durables ont été adoptés en 2015 par les Nations-Unies en vue de définir une direction de développement pour tous les pays jusqu'en 2030. À cet égard, un ensemble d'indicateurs ont été proposés pour chacun des 17 objectifs en vue de mesurer les performances des gouvernements par rapport à chacun de ces objectifs. Cependant, l'atteinte de ces objectifs passe par la mise en place d'un ensemble d'actions. Dans le stage Mitacs Gloablink 2017, une étudiante a travaillé pour identifier certaines de ces actions par l'analyse d'une dizaine de milliers de tweets reliés aux objectifs de développement durable. Le présent stage étend ces travaux en combinant les données collectées à partir des tweets avec les données ouvertes libérées par les gouvernements. À titre indicatif, le Canada a libéré 9496 jeux de données. Ainsi, par exemple, en matière d’équité entre les sexes, l’objectif 5B du SDG 5 stipule qu’il est important de fournir des chances égales aux hommes et aux femmes pour accéder aux technologies. En même temps, il existe 12 jeux de données ouvertes au Canada sur les technologies de l’information. Il devient ainsi important de voir s’il existe des liens entre l’objectif SDG 5 (5B) et ces jeux de données afin de mesurer les indicateurs de performance de SDG 5. Ce stage a alors pour objectifs: 1- identifier les jeux de données qui pourraient être exploités et qui sont reliés aux indicateurs des objectifs de développement durable, 2- combiner les actions définies en 2017 pour chaque objectif avec les jeux de données associés à chaque objectif, et 3- développer un outil pour mesurer des indicateurs en simulant la portée des actions identifiées sur des valeurs stockées dans des jeux de données ouvertes. 
Développement d’une plateforme web de cartographie multimédia exploitant une base de données NoSQL orientée documentActuellement, au niveau Big Data, les bases de données orientées document comme MongoDB permettent de stocker des documents de toute sorte (textes, vidéo, photos, audio), peu importe leur taille, selon les principes NoSQL. MongoDB tient également compte de la référence spatiale. Par contre, les applications web exploitant MongoDB et de nature cartographique restent encore peu disponibles et accessibles. De plus, l’exploitation de données multimédias (vidéo, audio, photos) stockées dans ces bases de données avec un lien à la référence spatiale mérite d’être explorées afin de proposer de nouvelles méthodes et outils de visualisation de telles données. L’objectif principal de ce projet est donc de concevoir et de développer une application web cartographique 2D et/ou 3D pour diffuser des contenus multimédias géo-référencés. Pour atteindre cet objectif, l’étudiant devra au préalable mener une étude sur les solutions existantes, sur le web ou non, qui permettent de visualiser des cartes ou diffuser des composants multimédias avec un stockage dans MongoDB. Une modélisation de données multimédias (qui seront fournies à l’étudiant) devra être réalisée pour être implantée dans MongoDB tout en considérant explicitement la composante spatiale. Par la suite, l’étudiant sera amené à concevoir et à développer une application web cartographique, en exploitant des applications et des APIs existantes pour visualiser et « jouer » les documents multimédias selon les lieux. Une attention particulière devra être apportée à la notion de « streaming » avec des données multimédias. 
Conception et développement d’une application web de GeoBI orientée « plasticité »Les outils GeoBI existants sur le marché proposent principalement des visualisations de cartes, de tableaux et de graphiques avec des outils d’interactions adaptés. Selon des travaux de recherche passés et actuels (stage MITACS), le GeoBI peut adopter d’autres modes de géovisualisation (3D) pour une meilleure compréhension des phénomènes et faciliter le processus de prise de décision. Pour améliorer les phases de transition des interfaces GeoBI selon les contextes d’usage, l’objectif principal de ce projet est de concevoir et de développer une application web GeoBI intégrant certains composants existants de géovisualisation selon les principes de remodelage et de redistribution des interfaces plastiques. Pour atteindre cet objectif, l’étudiant devra au préalable mener une étude sur les solutions qui s’apparentent aux principes de plasticité (personnalisation, adaptation) sur les interfaces web cartographiques et de GeoBI sur le web. Cette étude servira à mieux comprendre les forces et faiblesses de ces solutions quant à leur usage. Par la suite, l’étudiant sera amené à concevoir et à développer une application web GeoBI, en repartant d’applications et de données déjà disponibles, et en y intégrant de nouveaux mécanismes pour rendre plastique les interfaces de GeoBI selon des contextes d’usage à définir. 
Hydrographie à partir de données LiDAR Ce projet de stage vise à venir en support à un projet de développement et de validation d’outils automatisés de traitement de données LiDAR permettant la cartographie de l’hydrographie surfacique et linéaire et des sites avec contrainte de drainage aux opérations forestières. Il existe aujourd’hui plusieurs algorithmes de traitement des données topographiques permettant l’identification des zones d’accumulation d’écoulement, ce qui devrait en théorie permettre de générer des cartes délimitant avec précision les réseaux hydrographiques. Pourtant, très peu de cartes générées grâce à ces outils sont actuellement diffusées. Le problème réside dans le fait que ces algorithmes génèrent énormément d’imprécisions qui doivent être généralement corrigées individuellement, faute de base de données de terrain. Le présent projet repose donc sur le développement et la mise en place d’une approche d’acquisition de données de terrain (cours d’eau, plans d’eau, sols humides, routes, etc. ) qui permettront le calibrage et la validation des méthodes de traitements des données LiDAR permettant l’identification du réseau hydrographique et des sols humides en milieu forestier. Les régions de l’Outaouais (acquisition LiDAR 2015) et de la Capitale-Nationale (acquisition LiDAR 2016) sont ciblées comme zones d’étude. 
Deep learning and illumination understanding Understanding illumination is a problem of utmost importance in computer vision and graphics. Whether it is to build perception systems that are robust to lighting variations or to synthesize images by inserting realistic virtual objects into photographs, achieving a better understanding of illumination has lots of potential applications. In this project, we will explore novel ways of exploiting the power of deep learning models in the context of illumination modelling. Deep learning models such as convolutional neural networks (CNNs) have recently proven to be useful in many computer vision and graphics applications. These techniques rely on large quantities of data to automatically learn internal representations that surpass the performance of hand-designed features. One of the challenges of working with these techniques is that we need access to large quantities of training data, data which is neither easy to acquire nor label. In this project, we will exploit novel databases of indoor and outdoor lighting environments that we have been capturing in our lab for the past 3 years. 
Hydrology of a Boreal Catchment: Field Measurements of Water and Energy Fluxes (1)Hydrologie d'un bassin versant boréal: Mesures sur le terrain des flux d'eau et d'énergieMOTIVATION:Monitoring water and energy budgets in boreal watersheds is of high importance to support the development and validation of hydrological models. To do so, a proper estimation of evapotranspiration (ET) is essential, as it connects the water and energy budgets, and can account for up to 65% of annual precipitation. Unfortunately, previous studies have also shown that the way hydrological models implement ET is too often not physically-based and hence leads to unreliable predictions of river discharge in climate change studies.OBJECTIVES:The overall goal of the project is to collect detailed measurements of the hydrological budget (precipitation, runoff, soil moisture, and in particular, evapotranspiration) to help develop physically-based formulations of ET in hydrological models.The specific goal of the intern project is to collect and analyze field measurements of evapotranspiration in a forested boreal catchment.METHODS:The field site is called the Montmorency Forest (www.foretmontmorency.ca/en/) and is located 100 km of Quebec City in the Laurentians Mountains. The regional landscape consists of forested rolling hills, with a mean annual temperature of 0 C and 625 cm of snow accumulation on average.The basin is equipped with a tall 15-m turbulent flux tower standing above the canopy and measuring evapotranspiration. Precipitation is measured by means of several gauges and river discharge with a few weirs. A microwave scintillometer system (the only one across Canada) will also be deployed to measure evapotranspiration at the regional scale.
Designing Music Leaning Games Designing Analog or Digital Learning Music Games This research internship aims to design several analogue games to learn music. These games will be used by young people aged 6 to 16 yo who learn to play a musical instrument in an out-of-school context. The games developed during this internship will be regularly tested by young future users who will do a musical camp at the Faculty of Music. We are flexible on the profile of the students sought for this internship. Above all, we want to work with students in game design, music or music education who are interested in the field of games and who want to learn how to develop analog games to learn music.Games prove to be a useful educational tool and put the learner/player at the heart of complex learning spaces littered with challenges adapted to his abilities. Games also provide immediate feedback on his achievements, helping him to understand what he has done, and what he has to do to improve. Finally, games promote learning contexts that stimulate students to engage in the construction of their knowledge and skills, such as complex thinking, cooperation, creativity and innovation.Although the use of play in the school environment is increasingly recognized as a relevant and effective pedagogical approach, games are still little used by instrumental music teachers working in the out-of-school environment to build learning of his pupil. Thus, this internship aims to develop a series of analog games that will help these teachers to use games to teach music. These new games will be tested regularly during this internship by young people learning music. 
Programming a new interface to create digital learning music games WITH and FOR young musicians.This research internship aims to conceptualize and programming a new interface to allow young musicians aged 6 to 16 yo to create their own digital music learning games. More precisely, the goal of this project is to work on the first stages of a new educational interface similar to Scratch (https://scratch.mit.edu ), MAGOS (Magical Project: http://www.magical-project.net/?q=game ) or GameSalad (http://gamesalad.com ), but oriented on digital music learning games. We are therefore looking for students specialized in computer science interested in participating in the development of an original technological tool with an educational purpose in music.Games prove to be a useful educational tool and put the learner/player at the heart of complex learning spaces littered with challenges adapted to his abilities. Games also provide immediate feedback on his achievements, helping him to understand what he has done, and what he has to do to improve. Finally, games promote learning contexts that stimulate students to engage in the construction of their knowledge and skills, such as complex thinking, cooperation, creativity and innovation. Although the use of games in the school environment is increasingly recognized as a relevant and effective pedagogical approach, games are still little used by instrumental music teachers working in the out-of-school environment to build learning of his pupil. Finally, the creation of digital games allows young people to learn to solve problems, to be creative and to learn to collaborate with their peers. However, there is currently no interface allowing young musicians to develop digital games to learn music. This project aims to take a step in that direction.
Correction of genes responsible for hereditary diseases using the CRISPR/Cas9 technologyThe project aims to continue on going research to correct the dystrophin gene responsible for Duchenne Muscular Dystrophin and remove the GA repeat in intron 1 of the frataxin gene responsible for Friedreich ataxia. These corrections will be done using the CRISPR/Cas9 technology to induce double strand breaks ay precise sites of the dystrophin gene to induce a deletion to restore the normal reading frame of the dystrophin gene and produce an internally truncated dystrophin with a normal structure (see Iyombe et al. Mol Ther Nucleic Acid 2016). This technology may also be used to remove the trinucleotide repeat in intron 1 of the frataxin gene (Ouellet et al. . Gene Therapy 2016)
Étude de l'influence du mûrissement sur l'efficacité des bétons à retrait compenséLa fissuration constitue l'une des plus importantes problématiques a laquelle on fait face pour la réhabilitation des constructions en béton, particulièrement dans une perspective de développement durable. L'utilisation de bétons de réparation a retrait compensé (BRC) avec ajouts minéraux constitue à cet égard une alternative prometteuse. Les BRC ont la propriété de compenser les effets du retrait de séchage par une expansion chimique se manifestant pendant la cure. Dans le cadre d'un programme de recherche de longue haleine au CRIB à l’Université Laval visant a évaluer la robustesse des BRC en vue d'une exploitation plus large, on s'intéresse au comportement volumétrique et a la durabilité de mélanges de BRC éco-responsables préparés avec des agents expansifs sélectionnés (ex. type K; type G), ajoutés a des liants hydrauliques comportant diverses combinaisons d'ajouts cimentaires (cendres volantes, laitier, cendres de biomasse, etc.).L’étude envisagée dans le cadre du stage vise à améliorer la compréhension des phénomènes physico-chimiques prenant place dans les bétons à retrait compensé au cours de la phase expansive. L’approche mise de l’avant sera principalement expérimentale. On se concentrera plus spécifiquement sur l’influence du rapport eau/liant et des conditions de mûrissement (nature de la cure, durée, etc.) sur le bilan volumétrique d’une gamme de BRC sélectionnés. Les changements volumétriques et le développement des contraintes internes seront étudiés dans différentes conditions, en exploitant notamment une nouvelle procédure de retrait restreint annulaire développée a l'Université Laval et s'inspirant d'un essai normalisé ASTM, mais adaptée au comportement volumétrique particulier des BRC.  Les résultats obtenus serviront à alimenter une étude numérique subséquente (étude de comportement approfondie sur modèle pour fins d’optimisation des paramètres de conception) et, sur le plan pratique, à raffiner les spécifications (conception des mélanges, mûrissement in situ) propres à cette gamme de matériaux.
Impact des procédés sur la qualité des yogourts (1)Impact of dairy processes on yogurt qualityYogurt consumption is constantly increasing and the majority of the yogurts offered in Canada are stirred yogurts. Many studies realized on factors modulating acid gels properties (starter, milk composition, heat treatment, etc.) were mainly carried out on firm yogurts. Stirred yogurt is obtained by breaking the gel after fermentation in tanks. During mixing, yogurt flows through pipes, pumps and filling nozzles, and the product is subjected to shear stresses that result in a breakdown of the protein matrix thereby adversely affecting the rheological properties. After pot filling, the network is reformed gradually during storage. Manufacturers have pointed us the great variability and the need to improve the knowledge on the product. The crucial question is whether, at the end of conditioning, yogurt retrieve the textural properties and water retention in the pot. The main objective is to study the effect of different formulations (made with different ingredients), intensity of stirring and smoothing (by mimicking industrial smoothing valves) on the yogurt characteristics (aggregate size, viscosity, water retention) during storage. The results will determine the critical conditions (or point of no return) not to exceed to ensure good yogurt quality. Our work realized in controlled conditions will enhance our understanding of industrial processes. Students will therefore benefit from a stimulating research environment at the Institute of nutrition and functional foods.
Étude de la fonctionnalité d’ingrédients protéiques laitiers dans des systèmes modèles (yogourt et fromage)/Study of dairy protein functionality in model systems (yogurt and cheese)Impact of dairy processes on yogurt qualityProteins have several functionality in foods. In addition to their nutritional properties, proteins contribute to the textural properties of foods. These properties can be modulated by the type of ingredient used (isolate vs concentrate), the particle size of the powder, the level of denaturation, etc. The objective of the project will be to study the functionality of dairy protein ingredients in model systems such as acid gels (yogurt) and rennet gels (cheese). In the laboratory, model yogurts and cheeses will be manufactured and studied according to storage time. The texture, the rheological properties (viscosity, elastic modulus), the syneresis and the particle size will be investigated. This study will allow to better understand the factors influencing dairy product’s quality. Students will therefore benefit from a stimulating research environment at the Institute of nutrition and functional foods.



Évaluation des propriétés fonctionnelles de nouveaux ingrédients alimentaires issus de farines d’insectes/Assessment of functional properties of novel food ingredients derived from insect flourImpact of dairy processes on yogurt qualityIn order to meet the food needs of the 9.6 billion people in 2050, current food production will need to be doubled. To achieve this goal, FAO recently published a report promoting insect consumption. In fact, insects contain on a dry basis a protein content ranging from 35 to 61%. Different insect flours are currently available in Canada but their incorporation into food is limited by incomplete knowledge of their functionality. Different ingredients commercially available in Canada will be selected and studied (eg, crickets, mealworm, etc.). Briefly, the rheological behavior will be measured with the rheometer ARES-G2 (TA Instrument, USA) with a vane geometry. The water and oil retention capacity of the selected ingredients will be measured. The ingredients solubility will be evaluated as a function of pH (4-10). The foaming, gelling and emulsifying properties of the ingredients will be measured. This work will identify ingredients that have a strong potential for incorporation into foods and the usages adapted to their functionality. Better tools may then be provided to food companies to develop more efficiently foods featuring these new ingredients.
Conception et développement d’un générateur de représentations d’itinéraires « plastiques »Communément les itinéraires sont représentés par sur des cartes par une sémiologie graphique reconnue : points de départ et d’arrivée représentés par des symboles (drapeau à damier, par exemple) et axes de l’itinéraire par des couleurs (rouge par exemple). Des travaux déjà réalisés ont mis en avant le fait que disposer d’une variété de représentations d’un même itinéraire était un atout pour aider les utilisateurs en situation de handicap lors de phases de planification et guidage de leurs activités de déplacement. Une telle variété de représentations se décline par un itinéraire combinant couleur et symboles sur une carte, usage de photographies, de textes et paroles d’orientation, intégration de la réalité augmentée, exploitation d'éléments sonores et vibrant, …. L’objectif principal de ce projet est de concevoir et développer un générateur de représentations d’itinéraires personnalisés lors d’une action de déplacement (système de guidage). Il ne sera donc pas question de produire des itinéraires (segments routiers par exemple), mais plutôt de les compléter avec des propositions de représentations variées. Pour atteindre cet objectif, l’étudiant devra au préalable mener une étude sommaire sur les possibles systèmes de guidage existants. Cette étude servira à mieux comprendre les forces et faiblesses de ces solutions quant à leur usage. Par la suite, l’étudiant sera amené à concevoir et à développer un service web de génération d’itinéraires, en repartant d’applications et de données déjà disponibles, et en y intégrant de nouveaux mécanismes pour rendre plus plastique les itinéraires selon des contextes d’usage à définir. Une interface cliente web simple devra également être développée pour montrer les résultats produits par le générateur. 
Conception d'une plateforme robotisée pour l'analyse cellulaireConception d'un système de transmission d'énergie sans fils pour des dispositifs médicauxUnderstanding cell behavior on personalized platform is becoming critical nowadays to study cells interaction with their environment. For example, this is the case for personalized medicine. However, thanks to microfluidic, it is now possible to address many cell culture micro-platform to analyze them separately. In this project, the objective is to develop an automated platform for cell behavior analysis on a controlled environment. The automated platform consists of a mechanically engineered architecture to do several types of analysis on a multiwel plat.
Design of high sensitivity humidity sensor / Conception d'un capteur d'humidité à haute sensibilitéConception d'un système de transmission d'énergie sans fils pour des dispositifs médicauxThe objective of this project is to design a new generation of humidity sensors based on capacitive sensors. The project consists of an investigation on new material as humidity sensor interface. Also, students must design the corresponding circuit to sense the change of material properties. The complete system must be compact and it can be powered by a battery.The sensing part made by new material developed at Univ. Laval must also be very compact. Impact of material property on the quality of detected signals must also be investigated (accuracy and sensitivity).
Design and synthesis of Bacteriocin analogs as promising alternatives to antibioticsDesign et synthèse d'analogues de bactériocines comme alternatives aux antiobiotiquesThe alarming spread of resistance to antibiotics in several pathogenic bacterial strains has become a major problem in the treatment of bacterial infections. Therefore, there is an urgent need for new and effective antibacterial compounds with novel modes of action. In this context, several promising compounds were identified and among them, our laboratory is particularly interested in bacteriocins. Bacteriocins are a family of low-weight proteins of bacterial origin showing a very strong antimicrobial activity. As they show inhibitory activity in vitro against a large number of clinically important bacterial pathogens, bacteriocins are increasingly considered as a potential alternative to antibiotics. However, there is little data on their in vivo behavior.With an anti-Gram- and an anti-Gram+ bacteriocin as models, the project objectives are to: 1) design and synthesize analogs of the model bacteriocins; 2) assess their bioavailability and stability in the gut and 3) perform structure-activity studies to improve the pharmacological properties and modify the spectrum of activity. The ultimate goal is to use these analogs in the control of pathogenic bacteria in the gastrointestinal tract. Our strategy to increase resistance to proteases and the activity of the model bacteriocins is to use a peptidomimetic approach. The behavior of model bacteriocins and their analogs in the gastrointestinal tract will be evaluated in a human gastrointestinal tract simulator. LC-MS analysis will allow the identification of modifications induced during the transit and guide the design of more stable analogs and the optimization of pharmacological properties. The antibacterial activity of the compounds will be evaluated by diffusion tests on agar and microtiter.This work will allow the development of new antibacterial molecules and assess their potential in medical, veterinary and food preservation applications.
Identification of novel ectonucleotidase inhibitors Nucleoside triphosphate diphosphohydrolases (NTPDases) and other ectonucleotidases are enzymes that hydrolyze nucleotides at the cell surface.  These nucleotides affect various biological functions via the activation of nucleotide (P2) receptors.  To state a few examples, we observed that inflammatory processes, thrombosis and bone formation (in bone diseases) are all affected by the activity of these enzymes.  In collaboration with chemists specialized in nucleotide research from Israel, Pakistan and Germany we have developed several inhibitors of these enzymes.  These inhibitors are synthetized with the medium term goal to regulate the above biological functions (each being specific for a single ectonucleotidase).  Before we can test these novel molecules on ectonucleotidase activity we will need to express the recombinant form of each of these enzymes in a mammalian expression system (such as COS-7) and partially purify these enzymes.  The expression level and activity of these prepared proteins will be confirmed and evaluated by Western blot and activity assays etc.  The novel potential inhibitors will be tested for potency and specificity on each of these ectonucleotidases for the identification of both general inhibitors and specific inhibitors.This project is not only for basic research but also have potential for clinical applications in the future for the best molecules identified.  
Electrochemical Imaging System Optimization and CharacterizationOptimisation et caractérisation d'un systèeme d'imagerie électrochimiqueElectrochemical study of diffusion provides a lot of information related to the kinetic of molecules. For example, such study can provide details on how molecules react with each other in terms of spatial and temporal resolution. With the emergence of microfluidic, such study became more efficient as it is possible to study the behavior of molecules in a very small volume with a closed environment. In this project, the objective is to build a system which can provide information on molecule behavior with high spatial and temporal resolution. Such system is composed of a microfluidic platform with PDMS and electrode array on PCB and optimization of a designed potentiostat for a real-time detection with high sensitivity and accuracy.The project contains two phases: Phase 1 consists of the characterization of microfluidic platform using commercial potentiostat and designed multiplexer. Second phase consists of the optimization of the home-made potentiostat for an embedded electrochemical sensing system.This project is multidisciplinary which is based on a collaboration between chemical and electrical engineering department at Université Laval.
Semi-Supervised Deep Learning Configuration automatique de réseaux de neurones profonds Semi-supervised learning is considered as the future of machine learning according to many experts, allowing to exploit datasets with a few labelled samples. Since labels are not always available, or costly to obtain, this approach is resource effective and also reflect the human way of learning. In the last years, the use of deep neural networks (DNN) in semi-supervised learning has open a new world of possibilities. Different architectures of deep neural network, such as ladder networks and adversarial ladder networks have been published. With the ladder network, the results for classifying digits with MNIST dataset were quite impressive: with less than 0.2% of labelled examples, the accuracy was comparable to a fully supervised network. However, publications using semi-supervised DNN are limited to few tasks and datasets (mainly MNIST). Moreover, it is not known what are the configuration that are the most efficient given different tasks or datasets. This knowledge could provide significant time and performance improvement when setting up a DNN for a new semi-supervised task. Finally, the ladder network approach have not yet been applied to more complex architectures, like RNN/LSTM networks, where it could benefit a lot of applications. For the project, we would like to experiment different configurations (e.g., type of network, topology, learning rate) for different semi-supervised learning tasks, including new problems that have not yet been tackled with semi-supervised approaches. The implementation will be done in the language Python, optimizing configuration of DNNs in the TensorFlow framework. These experiments will be used to measure the relative impact of associated configurations for a given task/dataset at hand. The main outcome of the project will be an open-source implementation of experiments, alongside with a report of the relative impact of the different network configurations experimented.
Quantitative Analysis of Saskatchewan (Canada) Prairie Medicinal PlantsOur first objective is to perform an extensive chemical survey of approximately 10 native plant species growing in Southern Saskatchewan: We will identify and quantify compounds within each species to provide a chemical “fingerprint” for general identification. This broad view survey will characterize the plants through their chemical bioactive components. Plant diversity is appreciated through their chemical structure. Traditional Indigenous medicine is holistic in nature and characterizing their chemical bioactive compounds is inclusive of these active components in the plant. Crude metabolites of the species selected will be obtained using Soxhlet and orbital shaker extraction with methanol at low temperature using environmentally benign techniques where green solvents are used or relatively non-toxic solvents are recycled for repeated use. Filtration, preparative column chromatography, and recrystallization will then be implemented to prepare both crude and pure extracts for quantitative analysis. Once purified, the components of each sample of each species will be quantified using the above methods. GC-MS (gas chromatograph-mass spectrometer), HPLC (high-performance liquid chromatograph), and NMR (nuclear magnetic resonance) spectroscopy will be used for elucidation of secondary metabolites in plants.  Our second objective is to perform a thorough investigation of medicinally interesting components and their associated structure for secondary metabolites that are present in abundant quantity. This will allow us to use selected plants in our survey as sources for complex molecules which would otherwise be prohibitively expensive to synthesize through traditional organic chemistry methodology. The plant metabolite-analysis stage will provide insight into the most chemically diverse and promising species. 
Celebrating French: Anglophone Attitudes to French-Canadian Holidays since 1867 Canada: A Binational Dominion? English Canadian Attitudes Towards Francophone National Holidays Since Confederation The history of French-English relations in Canada has not yet been studied through the prism of national holidays. You will have the opportunity to explore how English-speaking Canadians perceived their francophone fellow citizens' celebrations, how these perceptions evolved over time, and whether they differed between regions of Canada. Such a study may serve to nuance existing analyses of French-English relations, insofar they are mostly rooted in the field of constitutional history. Finally, the Canadian data collected will be placed in a global context,  as we will draw parallels with other multinational states in the Western World. 
Romanticism's Foreign Bodies My project focuses on how bodies in Romanticism react to “foreign objects” that these same bodies incorporate. In other words, I’m interested in how the body becomes other to itself in peculiar and acute ways in Romanticism. This is especially urgent in the Romantic period since, in the immediately-preceding Enlightenment, the body became the basis for empirical science. The Enlightenment body is a “machine” ostensibly under the mind’s control and yet it enjoys an existential reality that exceeds mere thought, that lends weight to otherwise purely speculative thinking. So, we need the body to ground knowledge—but can we trust it? “Romanticism’s Foreign Bodies” concerns the body's encounter with its own immanent strangeness in both cultural and philosophical registers, focusing on literature, philosophy, and medical science in the Romantic period. The project asks questions like: how do “other” bodies in social and political terms—especially Jewish bodies—threaten the sense of nation? And: how does the biological body both ground empirical knowledge and raise questions about the reliability of that knowledge? The project also involves building a digital archive of Romantic medical terms that also have literary application. Medical texts from the 18th and early 19th centuries define key terms (eg. hysteria, gout, hypochondriasis, etc.) in various, often weird ways, with the meaning of some terms evolving quite dramatically over time. For instance, in 1730 “hypochondriasis” means a stomach complaint whereas by 1809 it is a nervous disorder of the imagination. At present, no resource exists that visualizes the evolution in the meanings of these sorts of terms. Such a database would prove valuable in the book’s response to the central research questions. 
Detecting Online Auction Fraud with Machine Learning Techniques (1)Online auction fraud is on the rise because auctions give many opportunities for committing malicious activities. In-auction fraud (such as shill bidding) is the most difficult to detect as there is no evidence of it occurrence unlike pre/post auctions fraud (such as the non-delivery and non-payment of items). Users can easily manipulate the auctions, for example by using fake identities a shill bidder can increase the price of the auctioned items and gain profit from it.  Consequently, the real-time detection of in-auction fraud is crucial in order to prevent fraudsters from succeeding.  We would like to deploy a set of well-known binary classifiers to a large auction training dataset. We will also evaluate and compare the classification performance of these fraud classifiers based on the most relevant metrics.
Buliding an R package for Generalized Crack Distribution FamiliesThe generalized crack distribution has recently been introduced as an extension of the Birnbaum-Saunders distribution and the three-parameter Gaussian crack distribution. This new class of distributions has a greater flexibility to fit various data distribution shapes and thus, it can be used for many applications including reliability theory, lifetime analysis, environmental studies, and catastrophic loss modelling for insurance and finance. The goal of this project is to build an R package containing R functions of the probability density functions, the cumulative distribution functions, random number generations, and the maximum likelihood estimations for a few specific generalized crack distribution families (Student's t and Generalized Gaussian crack distribution families).The newly built package will be made available publically so that any interested researchers and practitioners can try these flexible statistical models for their applications with no need to write their own R codes. 
Survey of health promotion strategies adopted by ethnocultural seniorsThe research project will involve a survey of traditional knowledge in the area of health promotion among ethnocultural seniors.  Specific activities will include a literature review, participate in data collection and analysis, and complete a report in collaboration with the supervisor.
Quantitative Analysis of Saskatchewan (Canada) Prairie Medicinal PlantsOur first objective is to perform an extensive chemical survey of approximately 10 native plant species growing in Southern Saskatchewan: We will identify and quantify compounds within each species to provide a chemical “fingerprint” for general identification. This broad view survey will characterize the plants through their chemical bioactive components. Plant diversity is appreciated through their chemical structure. Traditional Indigenous medicine is holistic in nature and characterizing their chemical bioactive compounds is inclusive of these active components in the plant. Crude metabolites of the species selected will be obtained using Soxhlet and orbital shaker extraction with methanol at low temperature using environmentally benign techniques where green solvents are used or relatively non-toxic solvents are recycled for repeated use. Filtration, preparative column chromatography, and recrystallization will then be implemented to prepare both crude and pure extracts for quantitative analysis. Once purified, the components of each sample of each species will be quantified using the above methods. GC-MS (gas chromatograph-mass spectrometer), HPLC (high-performance liquid chromatograph), and NMR (nuclear magnetic resonance) spectroscopy will be used for elucidation of secondary metabolites in plants.  Our second objective is to perform a thorough investigation of medicinally interesting components and their associated structure for secondary metabolites that are present in abundant quantity. This will allow us to use selected plants in our survey as sources for complex molecules which would otherwise be prohibitively expensive to synthesize through traditional organic chemistry methodology. The plant metabolite-analysis stage will provide insight into the most chemically diverse and promising species. 
Data Sampling for Imbalanced Fraud Data Data Sampling of Big Auction DataIn any area of fraud detection, the class imbalance is a real concern because it negatively impacts the classification performance that is biased towards the majority (non-fraud) class. The best designed approach to handle this imbalanced learning problem is data sampling (under-sampling and/or over-sampling) that is found to improve the classification efficiency. In this project, we will examine and compare several data sampling techniques that we apply to a large auction training dataset. We will also deploy a set of well-known binary classifiers to understand how the class imbalance impacts the classification results. 
Evolutionary Multi-objective Optimization for Vehicle Routing in a Dynamic Environment (1)There is currently a gap in both the academia and industry sector for algorithms and tools that provide dynamic route mapping and optimization. Indeed, the literature on vehicle routing has focused only on static environments. Recent attempts to tackle vehicle routing in a dynamic environment have been reported but with a focus on traffic jams. The goal of this project is to develop a vehicle routing system that has the ability to operate in an evolving environment. The proposed system will come with a friendly Graphic User Interface (GUI) enabling a given user to solve a routing problem in an intuitive and interactive way. Given a set of constraints (impedances) and preferences initially provided by the user, the system will compute a set of suggested paths and returns them in an efficient response time. This is done in several stages where the proposedsystem interacts with the user in order to elicit his or her requirements and desires. The system will then search for the set of paths satisfying all the constraints and optimizing all the preferences. Once the set of suggested paths is presented to the user, this latter can select those solutions of his or her interest. The user has also the ability to modify some of the constraints or preferences in order to restrict or enlarge the set of solutions in an incremental manner.  We consider network routing as a particular case of a constraint optimization problem where the goal is to find a set of Pareto optimal paths from a source to a destination respecting all the constraints and optimizing a given utility function. This set should be updated anytime there is traffic jam, change of the vehicle or the driver.  
Multiple Robot Motion Planning in a Dynamic Environment (1) Motion planning algorithms for single mobile robot have been intensively discussed in the previous years. In an environment that contains only stationary obstacles, path planning methods guarantee to return optimal paths in polynomial time if one exists. However, motion planning in a dynamic environment with moving obstacles is harder and requires an exponential time cost algorithm even for a two dimensional space. Moreover, the problem is more challenging if we are dealing with multiple mobile robot motion planning. In this research project, we will investigate the applicability of several techniques including stochastic local search, evolutionary techniques, constraint programming, reactive planning and multi agents, for multiple robot navigation in presence of moving obstacles.
Parallel Evolutionary Techniques for University Timetabling (1)The University timetabling is a challenging task that academic institutions face, every semester or year, when scheduling courses and exams. It is a well known discrete optimization problem where the goal is to satisfy a set of requirements (or hard constraints) while maximizing some preferences (or soft constraints). In the past decades many exact as well as approximation methods have been proposed to tackle this problem. For the sake of reducing the computation time and in order to be able to maximize the quality of the solution returned within a given deadline we are exploring a parallel and distributed approach including both exact and approximation methods. We model the university timetabling as a weighted Maximum Constraint Satisfaction Problem (Max-CSP) where the objective is to minimize soft constraint violations as much as possible. Weights are assigned to constraints and are based on a penalty function expressing violations of soft constraints. The exact method is based on the branch and bound algorithm preceded by a greedy approach for computing a good upper bound. Constraint propagation techniques are used to reduce the size of the search space which improves the time performance of the branch and bound algorithm. The approximation approach uses metaheuristics and is divided in three phases: a preprocessing phase, a construction phase and an enhancement phase. Metaheuristics correspond here to Stochastic Local Search (SLS) methods as well as evolutionary techniques. In particular, our modified version of the Extended Great Deluge (EGD) will be used as one of the SLS techniques. Evolutionary techniques are based on the Hierarchical Parallel Genetic Algorithm (HPGA) we have proposed and succesfully applied to solving Graph Coloring Problems (GCPs). The HPGA can therefore be applied to the University timetabling as this latter is one of the main GCP applications.
Feminism and Nationalism: From Hostility to PartnershipFemininsm and Nationalism across the West 1968-1982What is the relationship between feminism and nationalism? These ideologies are traditionally seen as being in opposition to each other. Yet, from the late 1960s to the early 1980s, nationalists and feminists made common cause in many peripheral nations across the Western world. What made these alliances possible? This question has attracted limited scholarly attention. You will perform a comprehensive literature review and outline possibilities for future empirical research. Nations to be examined include Scotland, Wales, Catalonia and Brittany.
Bioprospecting and Genome Engineering of Crop Biologicals Identifying new promising inoculant bacterial strains to improve plant crop performance is of interest to agricultural biotechnology industries and the farmers. 
Guided Internet-delivered Therapy for Persons with Spinal Cord Injury: A Feasibility TrialIndividuals with spinal cord injury (SCI) can experience high levels of emotional distress, pain, and dependency, leading to decreased quality of life and increased health care costs. Due to the high rates of psychological distress and pain, clinical practice guidelines (CPGs) recommend the adjunct use of cognitive behavioural therapy (CBT) for the long term management of individuals with SCI. In current practice, CBT is typically delivered in person by a trained therapist either individually or in a group setting. However, not infrequently, access to suitable transportation to and from outpatient therapy appointments can be a potential barrier for many individuals with mobility challenges, including those with an SCI. The primary objective of the study is to explore the feasibility and effectiveness of guided Internet-delivered CBT (ICBT) among people with SCI. The proposed study will deliver an ICBT program developed at Macquarie University, Australia to individuals with SCI across Canada through the Online Therapy Unit website (www.onlinetherapyuser.ca). Participants will be recruited from across Canada through collaborations with established national service providers in SCI and non-governmental organisations representing and providing services to people with SCI. The ICBT program will be delivered over 8 weeks and consists of 5 modules. A trained CBT guide will contact study participants by email and telephone weekly to address questions and provide encouragement in completing the self-study activities. Participants will be administered comprehensive self-report questionnaires prior to the treatment. Primary outcomes will include: depression, anxiety, and pain; secondary outcomes will include: quality of life and treatment satisfaction. The study will provide access to health care service to SCI individuals with potential barriers to receiving standard treatment. This in turn may help to reduce health care costs and improve quality of life among the SCI population.
Spectral sequencing of regular graphs on n vertices The project objective is to build a computational database that classifies spectral data on regular graphs on n vertices in an inductive manner.  Starting from the 1-regular case - a single n-cycle - one obtains all of the 2-regular graphs as joins of two n-cycles, all of the 3-regular graphs as joins of three n-cycles, etc.  Many of the new graphs created from the addition of a new cycle will be isomorphic (i.e. permutation equivalent) and thus produce the same spectral data. The spectral data we are interested in includes the eigenvalues and associated eigenspaces of the nxn adjacency matrix A of the graph.  We will also investigate the question of when the space of matrix polynomials in A is a subspace of an association scheme of order n, as it is a big conjecture in algebraic combinatorics that this should force the eigenvalues of A to be cyclotomic.  
Computer algebra classification of small fusion rings This project will lead to better classification results for integral fusion rings of small dimension.  The project objective is to develop computer algorithms for classifying small fusion rings of fixed small rank and involution type for a given order.  To date the available algorithms are effective only for rank up to 4, where an order in the 10000's is reachable, but for rank 5 with symmetric involution similar algorithms prove to be ineffective and the classification has only been completed up to order 50.  We will seek to improve on both single-thread and parallel aspects of current algorithms to give classifications for as high an order as technical limitations allow.  
Computer algebra classification of small association schemes The project objective is to study and improve on existing computer algorithms for classifying small association schemes.  A 2007 Japanese effort claims a complete of association schemes of order up to 30, but its accuracy has not been independently verified and remains in question.  As this first classification was done in a single-thread computing environment, and many of the cases take a lot of computer time, we know that a parallel computing environment will be better-suited to this problem.
Computer algebra classification of fusion in small association schemesThe project objective is to study and improve on existing computer algorithms that determine the lattice of fusions for association schemes of a given order n.  A "fusion" of an association scheme S of rank r is an association scheme whose basis is formed by "fusing" some nonidentity elements of S to produce a new association scheme of smaller rank with the same order. A 2007 Japanese effort produced an unverified classification of association schemes of order up to 30, but we still do not have an accurate lattice of fusion for orders 24, 28, and 30.  This program will seek to apply parallel computing techniques to complete the lattice of fusion for these orders as well as for some higher orders where partial classifications are known. 
3-D Printing of Microwave Filters and Devices 3-D printing is an additive manufacturing process that is gaining popularity for the fabrication of microwave devices due to the quick turn around time and the possibility of realizing structures that previously could not be fabricated. The manufacturing process also presents challenges that need extensive research work before the process can replace traditional machining techniques for the manufacturing of microwave filters and devices. To realize microwave devices, recent work has been presented where either a polymer (plastic) is printed and coated with a high quality conductor or metal is used as the primary material in the additive manufacturing process. The research work for this project will involve the design and characterization of microwave filters fabricated using an additive manufacturing process. The work will be done in collaboration with research partners in the U.S. and China.
Carbon Capture Resaerch: pKa and Properties of Novel Solvents With some help, the student will select a promising chemical solvent after a comprehensive literature search. After training on pKa measurement cell, he/she will then measure the pKa of selected  solvents (5 to 10) at different temperatures. After calibration of the cell using buffer solutions,  experiments will be performed at different temperatures. The density, viscosity, refractive index, speed of sound and surface tension of the best amine will be measured at different concentrations and temperatures. Results will be compared with other amines. Data will be modeled using classical models. 
Communities of Action: A Theory of Political Intentionality and DemocracyThis project will focus on the human factor in democratic politics, and more specifically on what constitutes a democratic intentionality – that is, what motivates us to act democratically. In other words, this project will seek to bring answers to the question: what leads a person to seek to act democratically? This question can be broken down into three interdependent sub-questions:1. Reasons for political activity: What motivates people to be politically active, to pursue goals that are political rather than more immediately personal?2. Modes of political activity: What structures allow people to become and remain politically active?3. Styles of political activity: What favours democratic outcomes and processes in action?For this project I will build on authors in the phenomenological tradition who have given answers to parts of these questions in different terms. I will transform Claude Lefort’s idea of democracy as a regime opposed to totalitarianism into a conception of democracy as a style of political action seeking to renew collective life. I will also take on Iris Young’s idea of the aggregation of oppressed persons into series and of the formation of groups to counter these effects of oppression, to better understand the social structures that create the modes of democratic action – modes of action that then define what is possible within formal institutions. I will also develop the reasons for political action on the basis of Tran Duc Thao’s conception of conflicting horizons of meaning; Frantz Fanon’s theory of violence; and Sara Ahmed’s critique of happiness and attempt at living a feminist life.
Environmentally Friendly Corrosion inhibitors for absorption-based CO2 capture process (2)Corrosion is one of the most severe operational problems in the carbon dioxide (CO2) absorption process using aqueous solutions of alkanolamines, especially when carbon steel is used for plant construction. To suppress such severe corrosion to an acceptable level, corrosion inhibitors are widely applied to this process. However, current corrosion inhibitors are heavy metals that are inherently toxic and potentially pose adverse impacts on human health and the environment. Due to the environmental regulations on the chemical use and disposal, handling of such toxic corrosion inhibitors and disposal of the process waste are restricted and costly. New corrosion inhibitors which are environmentally acceptable must now be discovered to provide alternatives to industry. The ultimate objectives of this research are therefore to develop cost-effective green corrosion inhibitors and establish best practices or strategy for an effective application of the developed green corrosion inhibitors. The research involves two main tasks: 1) theoretical screening and formulations of potential green corrosion inhibitors, and 2) performance evaluation of the formulated inhibitors. The developed green corrosion inhibitors together with the strategy for effective inhibitor application will be readily available in response to environmental regulations and industrial needs. These inhibitors are expected to replace current heavy metal inhibitors, thus reducing cost of waste disposal and health risk. Practitioners, especially process engineers, would be able to factor in the developed green corrosion inhibitors in their strategy for the design and operation of CO2 capture processes to reduce energy consumption and solution circulating rate or size of process equipment. This would lead to significant savings in both capital and operating costs for CO2 capture, which are otherwise limited by corrosion problems. This would make CO2 capture more economical and environmentally favorable.
Pathophysiology of mild traumatic brain injury The summer student with assist with cerebrovascular and cardiovascular data collection and analysis.Specifically, the student will help other Master Degree candidates in the lab to conduct concussion testing. Concussion testing includes the collection of physiological measurements (brain and heart) during our concussion testing protocol. The student will get an opportunity to learn how to use the medical equipment and to conduct the tests independently. In addition to physiology data collection, the student will learn to analyse and interpret the data. Data analysis will be a major focus of this summer research project. There is an an opportunity to also assist the in writing of a research paper(s) for publication.
Precision and automated farming My team which consisted of 4 undergrad students competed in the AgBOT Challenge in Indiana in May 2016. We won the competition. We stood first before teams from Purdue, Virginia-Tech, and Michigan State. The theme of the challenge was on "automated seeding".I would like to participate in the AgBOT challenge in 2018 and 2019. The intern will work closely with myself and my research team on further design and development of our fully automated rover, as a test bench, to try different motion planning and control strategies in a lab environment before trying them in the field.We were given a rover by the Climate Corporation which is equipped with exactly the same controllers and sensor payload used in the field. In particular, we have an RTK-GPS for precise navigation. The intern will work with this rover in a lab environment. He/she will be required also to conduct some outdoor tests as well.
Laser-guided pipe cleaning robot To fine tune the design of a pipe cleaning robot developed in my research group. The idea is to develop a laser-optics technology through which the deposited material (scale build up) in a pipe can be precisely measured and incrementally removed by a set of rotary blades.This will decrease the chance of the robot getting stuck in the process and/or being damaged.Oil and Gas industry are interested. Inuktun (WWW.inuktun.ca) is my industry partner.The intern will be required to make some trips to Nanaimo in BC and work with the  Inuktun's engineers towards the final stage of his/her internship.
Design and development of a rope climbing robot offshore oil well platforms are supported by huge guy wires. Ocean waves and motion in the control stations would cause continuous change in tension and slack in the wires. This can cause failure in internal fibers in the wire, which would be invisible. Breakage of a large number of internal fibers can lead to a snap off with catastrophic consequences.This research project is on design and development of a submersible rope climbing robot that can move along underwater guy wires to probe them using on board sensors such as ultrasonic and vision.The faculty adviser, along with his graduate students, have developed a re-configurable rope climbing robot. Further modifications would be needed to make it fully autonomous and submersible. 
Design and development of a virtual-reality simulator for intelligent trasnportationTo develop a big-screen fully-submersive virtual-reality simulator to test different systems and hypotheses used in the design and development photometry-based- metrology for intelligent transportation.International Road Dynamics (IRD) located in the city of Saskatoon, which is 2-hr drive from the University of Regina, supports this research. The idea is to develop a 3D video streaming virtual reality simulator that can be used as a test bed to try different photometry-based metrology techniques using laser optics technology on. An imaging system will be used in a lab environment that can take snap shots from a realistic 3D scene of a vehicles passing through an inspection station, via the proposed VR simulator, and do the image-based metrology such as measuring axle-based dimensions, and 3D measurements of the vehicle, etc.
Design and development of fluidic actuators There is world-wide effort in the design and development of the next-generation robotic systems inspired by nature. The Harvard Biodesign Lab stays in the center line of these endeavor. However, Here, at the Univerisyt of Regina, we focus on the design and development of fluid actuators with applications in the high-tech inspection of infrastructure and medical robotics. 
Developing photoresponsive nanoparticles for on-demand drug deliveryThe first objective of this project is to synthesize and characterize new amphiphilic donor-acceptor Stenhouse adducts (DASAs). The second objective is to examine the integration of these amphiphilic DASAs with lipid vesicles, and to examine their photocontrol of membrane permeability in lipid vesicles. We hypothesize that triggering these photoswitches will be more effective in increasing membrane permeability of a lipid vesicle than current nanoparticle delivery vehicles with reversible photocontrols. Thus, the rate of permeation will be improved and better controlled. By analyzing the structure–activity relationships within this new generation of photoresponsive molecules and comparing them with our previous studies, the proposed research project will produce lipid-based nanoparticles with improved stability and functionality. These results will lead to the development of photoresponsive nanoparticles for on-demand drug delivery.
Developing biodegradable polymeric nanoparticles to decontaminate water generated by the oil industryThe objectives of this project are to develop biodegradable polymeric nanoparticles (PNPs) as a demulsifier, particularly in heavy oil operations where complex/tight emulsions are problematic.  Although the use of chemical additives (e.g., alkali, surfactants, and polymers) is often required to increase fluidity, displacement efficiency, and sweep efficiency in traditional waterfloods, the produced water generated is unavoidably composed of complex/tight emulsions.  Breaking these stable emulsions generated from heavy oil waterfloods is essential to the success of EOR processes.  The same colloidal chemistry principles used to generate stable emulsions must be applied in ‘reverse’ to successfully break them.  Fundamentally, PNPs will be designed to reduce the interfacial tension of water/oil interfaces.  As a result, demulsification via flocculation and coalescence will occur.  Overall, improving the demulsification process will increase the quality of produced water post treatment and lead to a reduction in filtration and injection well workover costs.  Furthermore, PNPs will produce an economical approach for recovering oil from complex/tight emulsions.  These objectives will enhance overall oil recovery and reduce environmental impacts.  We will use modern synthetic and nanofabrication methods to prepare PNPs, and photophysical methods to assess their decontamination efficiency.  These studies will lead to a fundamental understanding of the critical interactions responsible for enhanced separation of oil from the PNPs and solids following the removal of treated water.
Improving carbon capture and storage technologies used by the electric power industryThe objectives of this project are to determine the effect of lignite fly ash on the degradation of aqueous amine solvents, to identify the fly ash components primarily responsible for solvent degradation, and to propose solutions to mitigate solvent degradation. In this study, aqueous amine solvents will be exposed to the oxides present in the lignite fly ash. The aqueous amine solvents of interest are aqueous solutions of monoethanolamine and 2-amino-2-methyl-1-propanol. Experiments will be run in a batch mode at temperatures and pressures that replicate the operating conditions at a typical coal-fired generating facilities, and attention will be given to the oxygen (O2) and CO2 loading concentrations.  Initial tests for each solvent-oxide system will be performed in the absence of O2 and without CO2 loading to establish controls. Subsequently, the same reaction mixtures will be examined in the presence of 5% O2 (to represent a typical flue gas component) and repeated with 5% O2 and CO2 loaded amine (to represent conditions found in the absorber and stripper columns of the facility).  Moreover, degradation experiments using actual fly ash will be conducted. Gas chromatography (GC) methods will be developed to quantify well-known degradation products of each aqueous amine solvent by flame ionization detection (FID), using pure analytical standards. To complement the GC-FID analyses, gas chromatography-mass spectrometry (GC-MS) analyses will also be used to confirm the chemical structure of these degradation products, and to identify degradation products that do not match our analytical standards. As the data from these experiments are analyzed, degradation products will be identified, the extent of solvent degradation will be assessed, the fly ash components primarily responsible for solvent degradation will be identified, and a detailed reaction mechanism for solvent degradation will be proposed.  With this knowledge, solutions to mitigate solvent degradation will be proposed.
Narration visuelle dans les cultures des Premières Nations Although my first language is French, the project I am currently working on is mostly in English. Dr. Mather specializes in cinema and would like to explore works made by First Nations filmmakers while Dr. Rheault, who specializes in graphic novels, would like to analyze a corpus of works made by either a First nations writer or artist. We want to focus primarily on Treaty 4 Nations, in order to avoid generalizations, but would also extent the corpus, when it is relevant, to other First nations in Saskatchewan and Canada. We would also like this project to contribute to the reconciliation process as proposed by the Truth and Reconciliation Commission of Canada. For this project, we are already seeking the support of First nations partners. Once we agree on common vision and goals, we will seek funding from Tricouncil.
Prairie lakes as sentinels for climate change At the core of the Long-Term-Ecological-Research program are 21 prairie lakes that represent extreme gradients in salinity (freshwater to hypersaline), nutrient content, lake size, productivity, diversity and food-web composition. Historically, fish communities were controlled by salinity (osmotic stress) but due to recent cultural eutrophication (intense agriculture) more pronounced winterkill (oxygen depletion under ice) is now eliminating fishes from many lakes. Climate warming may alleviate the threat of winter kill due to milder winters and shorter duration of ice cover. In contrast, elevated temperatures in summer are likely to have strong negative impacts on prairie lake food-webs: In the absence of thermal refuges in these lakes, water temperatures may exceed lethal thresholds of many fishes, in addition to increased parasite loads and reduced growths rates. Higher evapotranspiration is predicted to lower water levels and increase salinity, nutrient concentrations and productivity. Higher salinity will exert osmotic stress, while lakes that are more productive in summer will have higher respiration rates under ice, increasing the risk of winterkill. The goal of the research project is to evaluate summer conditions across the 21 study lakes to 1) continue the long-term record of theses lakes for water chemistry, water quality, food-web structure and 2) develop and test new methodologies to measure primary production and and lake metabolism using carbon and oxygen stable isotopes. Stable isotopes are chemical markers that can track sources and sinks of primary production and respiration. The combined analysis of oxygen and carbon stable isotopes will enable us to quantify the importance of lake metabolism relative to physical, hydrological and chemical processes for carbon dynamics. This information will be critical to what extent prairie lakes contribute to the global carbon cycle and how this is influenced by environmental conditions.
Formal Models of Machine Learning From Carefully Chosen Training Sequences (1)Binary classification is a common task studied in machine learning. Data is assumed to be divided into two classes, and a learning algorithm is fed with labeled training data, i.e., data points and the information which class they belong to. From the given training data, the learning algorithm constructs a hypothesis that categorizes all data points, also the ones it has not been provided information for. Most models of machine learning assume that the training data is selected randomly, but in this research we will assume that there is a benevolent teacher that picks the training data in a careful way so as to make the learning algorithm succeed faster. The teaching models that have been studied in computational learning theory typically assume that the data is presented in a batch. If instead the teacher presents the data in a sequence, this allows the learner to make assumptions such as “the first presented datum is the most important” etc. This may allow the learner to succeed even faster than in classical teaching models.The goal of this project is to design formal models of teaching with sequential training data and to analyze the benefit such models have over classical teaching models in terms of the number of training data points required for successful learning. The analysis will be entirely on a formal level, i.e., mathematical, and not empirical.
When Do Two Patterns Generate the Same Formal Language? (1) A relational pattern is a finite string of terminal symbols and variable symbols, together with some constraints on the variables. For example, for the terminal alphabet {a,b}, the string p = xaby is a pattern, where x and y are variables. To generate strings from patterns, we replace each variable with a string. Without any constraints, p can generate all strings that contain the substring ab. The constraints are expressed as relations between the variables. For example, adding the relation "x=y" means that we only generate valid strings when substituting x and y with the same substring; then "aaabaa" would be a valid string (x and y are replaced by "aa"), but "ababa" would not be valid.A fundamental problem in the theory of pattern languages is the so-called "equivalence problem": given two patterns using only relational constraints of the type "x=y", decide whether the two patterns generate the same set of strings.In this project, we will study (a) special cases of patterns using constraints of the type "x=y", with the goal of finding partial solutions to the equivalence problem, (b) other types of relational constraints on the variables, with the goal of proving or disproving that the corresponding equivalence problem has an algorithmic solution. 
P Versus NP for Decision Problems on Formal Languages (1) A relational pattern is a finite string of terminal symbols and variable symbols, together with some constraints on the variables. For example, for the terminal alphabet {a,b}, the string p = abxybz is a pattern, where x, y, and z are variables. To generate strings from patterns, we replace each variable with a non-empty string. Without any constraints, p can generate all strings that begin with ab, followed by any finite string of length at least 2, followed by b, and then ending in any finite string. The constraints are expressed as relations between the variables. For example, adding the relation "x=z" means that we only generate valid strings when substituting x and z with the same substring; then "ababbbba" would be a valid string (x and z are replaced by "a", y by "bbb"), but "ababbaa" would not be valid.Depending on what kinds of constraints (i.e., what form of relation between variables) we allow, the resulting sets of strings differ in structure. In particular the problem of deciding whether a given relational pattern generates a given string (called the membership problem) may or may not be NP-complete. In this project, we will focus on various types of constraints and analyze the computational complexity of the resulting membership problem. If in some case the membership problem is NP-complete, we will study special cases of the problem that may turn out to be solvable in polynomial time.
enhancing water flooding performance for tight oil formations This project will focus on experimental and mathematical modeling study for improving waterflooding performance for tight oil formations. The experimental study will focus on imbibition and coreflooding tests to investigate waterflooding mechanisms in tight oil formations. Mathematical modeling will focus on the upscaling criteria development. Numerical simulation will also be conducted to investigate field scale performance of different water flooding strategies in tight oil formations.
Corrosion inhibitors for potash industry Canada is blessed with abundant potash ores accounting for almost half of the world’s potash reserves. Potash ores are mined to produce potash mostly used for fertilizers. During the process of potash production, corrosion problems are inevitable. Mining equipment, pipelines and processing equipment are prone to severe corrosion, resulting in significant cost burden. Such corrosion is mostly mitigated by use of corrosion resistant materials such as nickel alloy, hastelloy.  In our project, we propose to mitigate corrosion through effective chemical treatment using corrosion inhibitors. The corrosion inhibitors are chemicals that, when added to corrosive environments, help protect anode and/or cathode sites of metal surface from corroding agents by means of passivation, precipitation or adsorption. Its applications are widespread since it requires small or no process modifications to existing facilities, and can be applied alone or in a combination with the use of corrosion resistant materials to reduce cost of materials for cost-effective corrosion mitigation.Many corrosion inhibitors are commercially available. Choices of suitable corrosion inhibitors are however site specific depending upon materials used and characteristics of corrosive environment of concern. It is thus our goal to screen potential corrosion inhibitors for specific corrosive environments of mining processing facilities in the province of Saskatchewan, evaluate their inhibition performance under both general and localized attack, formulate a recipe (with dosages) of effective corrosion inhibitors that have capability for protecting process equipment and piping in both liquid-phase and vapor phase (where wet gas is formed.), and develop guidelines for best practices for effective application and monitoring of the formulated corrosion inhibitors. Our long-term objective is to ultimately arrive at a cost effective corrosion control strategy for the potash processing industry that combines the uses of formulated corrosion inhibitors, corrosion resistant materials, and best practices for process design, operation and monitoring.
Amber Research in Saskatchewan As part of this project, we will collect and analyze amber from the Late Cretaceous and Paleocene age rocks of western Canada. Paleocene amber from southern Saskatchewan is the focal point of this research project because amber deposits are almost unknown within this time interval globally. This has left a twenty-million year ‘Paleocene Gap’ in the fossil record of insects, limiting our understanding of how insects and ancient forests responded following the end-Cretaceous extinction event. Many of the low-grade coals (lignites) in Saskatchewan are Paleocene in age and contain fragile ambers that can be embedded in epoxy and screened for insect inclusions. We will be preparing collections from these amber deposits, screening the collections for inclusions, and helping to prepare scientific descriptions of the insects trapped in each deposit. As a supplement to our work on new species from these ambers, we will be preparing representative samples from each deposit for infrared spectroscopy, and for analyses of stable isotopic composition of hydrogen and carbon. These analyses will allow us to compare the amber to modern resins, and identify which group of trees produced each deposit, as well as providing ecological details regarding their habitat. The research project offers a rare glimpse into Paleocene terrestrial ecosystems, and the potential to make a meaningful contribution to the study of insect evolution and palaeobiology.
Fossil insects in amber As part of this project, we will identify, describe, and catalogue newly discovered insect species trapped within amber. This work will focus on museum collections of Canadian Cretaceous and Eocene amber, Baltic Eocene amber, and Burmese Cretaceous amber that are currently housed at the Royal Saskatchewan Museum. We will be preparing research sample sets from these amber deposits, screening the collections for fossil inclusions, and helping to prepare scientific descriptions of the insects trapped in each deposit. The research project offers students interested in either entomology or palaeontology an opportunity to become actively involved in research on fossils from many different insect groups. As a supplement to our work on new species, we will be preparing representative samples from each deposit for infrared spectroscopy, and for analyses of stable isotopic composition of hydrogen and carbon. These analyses will allow us to compare the amber to modern resins, and identify which group of trees produced each deposit, as well as providing ecological details regarding their habitat.The goal is to explore fossil insects, and to place them within a meaningful context.
Identification of novel antibiotics produced by strains of the bacterial group, PantoeaThe identification of new antibiotics has become a priority since the drastic increase in antibiotic resistance among clinically relevant pathogens.  Some isolates of Pantoea have been shown to produce novel antimicrobials, several of which have already been exploited for agricultural and medical applications.  New antibiotic-producing strains have been identified in our collection, including several that antagonize the growth of the antibiotic-resistant pathogens.  This project involves the identification and characterization of the anti-staphylococcal antibiotics from two fully-sequenced Pantoea strains.  This will be done using mutagenesis, whereby we create mutants, and then look for the loss of antibiotic production. Antibiotic production can be evaluated using a standard agar overlay, whereby the target or indicator strain (in this case, Staphylococcus) is added to a top agar, and poured over an agar plate.  After the agar solidifies, the Pantoea mutants are spotted on and the plate is incubated overnight.  After overnight growth, the Staphylococcus in the top agar will have grown creating a solid opaque layer.  Most mutants will be antibiotic producers and will have a halo around them where the Staphylococcus could not grow.  If one of the Pantoea mutants is no longer producing the antibiotic, there will be no a clearing around the Pantoea mutant, meaning that the mutation is in a gene responsible for antibiotic production. We then identify where the mutation is, and what gene has been mutated.  We can then examine the region in the genome to identify any gene clusters that may be responsible for antibiotic biosynthesis.  
Evaluating the spectrum of synthetic antibiotics against clinically relevant pathogensWidespread and increasing antibiotic resistance among bacterial pathogens has become a critical problem for human health.  The objective of this study is to evaluate the effectiveness of a new group of synthetic compounds as new antibiotics.  These compounds are synthesized in the lab, and are not known to occur naturally, making them promising candidates for antibiotic exploration and development.  This research project involves testing a library of novel molecules for antibiotic activity against several human pathogens, including Enterococcus, Staphylococcus, Klebsiella, Acinetobacter, Pseudomonas, and Enterobacter.  The minimum inhibitory concentration will be determined for each compound-pathogen combination using a microdilution assay, and the most promising candidates taken through additional characterization, including tests of mutagenicity, and both thermal and photo stability.  Where possible, the mode of action and the specific biological target of the compound will be explored using molecular approaches.  



Value-added material and product development With global population growing, the demand for more energy, food, and consumables increases. Depleting non-renewable sources and increased production increases waste; this "throw-away" era cannot be sustained. This research aims to use a systems engineering approach to transform waste streams into value-added (VA) products; this provides breadth to encompass material development, empirical and analytical property analysis, product design, and manufacturing methods and optimization. The project focus is to create novel VA materials and products from waste (primarily from agricultural fibre, crushed tire, and reclaimed plastics). From previous research, products have been developed using these waste streams: disposable, biodegradable plates vacuum formed from flax fibre; a novel material for acoustic damping made from recycled tire rubber, flax fibre, and a polyethylene binder, with the ability to tune damping frequency through material composition; and speed bumps made from recycled rubber and polyurethane.  Projects include the design of experiments to study the effects of varying material constituents and different processes on VA material and mechanical properties, as well as the innovation of products for commercialization. Empirical data will be used to develop mathematical models and relations to correlate manufacturing parameters with material performance. Applications for the novel materials will be explored and developed based on mechanical/material/functional performance criteria. Lab scale prototyping and material/product testing will be performed to complete the alpha stage of product development. In addition, studying operational manufacturing variables(i.e market and economic factors) and methods to assess the industrial feasibility for transferring the developed manufacturing and processing methods and product designed based on collaboration with industrial partners is included.  In summary, the project seeks to expand fundamental knowledge of VA materials, discover best-suited manufacturing technologies and processes while quantifying relations among composition, material properties, and manufacturing parameters, to develop VA products and processes for sustained industrial impact.
Intelligent/Wise Systems Implementations & Applications (1) This project will focus on the implementation and application of several Intelligent Systems (Computational Intelligence, Soft Computing) methodologies on some Engineering problems frequently encountered in industry/practice. In particular, it will focus on the application of Fuzzy Inference Systems, Artificial Neural Networks, and Neuro-Fuzzy Inference Systems.
Artificial/Computational Intelligence / Sapience (Wisdom)  Implementations & Applications  (1)This project will focus on the implementation and application of Artificial/Computational Intelligence/Sapience (Wisdom) methods on some Engineering problems frequently encountered in practice. In particular, it will focus on the application of Fuzzy Inference Systems, Artificial Neural Networks, Neuro-Fuzzy Inference Systems, and Evolutionary Computation.
On Testing and Implementing FactDesign's Lean-Six Sigma Module FactDesign is an integrated software framework for analyzing and improving the performance of modern manufacturing systems. “FactDesing” is a shorthand for Factory Design and the “I” stands for Industry.  Several modules related to assembly systems, cellular manufacturing, and facilities planing have been successfully implemented. Currently we are developing and testing a new module for lean/six sigma analytics and evaluation. The student researchers will be involved in the testing and the implementation process of the proposed system. 
Identifying System Specification for a Healthcare Engineering and Data Analytics PlatformCurrently we are developing a research lab related to healthcare engineering called "Healthcare Engineering and Data Analytics Lab (HEDAL)". We are also developing a software platform that will host several research projects related to minimizing the waiting time in healthcare systems and optimizing their performance. We are currently collecting data to identify the system specifications and the most urgent modules that needs to be developed first.  
Plant Imaging Detection and Image Reconstruction The PhytoPET is Canada’s first PET imaging system dedicated to plant imaging and is capable of producing high-quality, 3D images of internal plant structures. To complement and extend its capabilities, our group has also developed the PhytoCount, a radiation-counting detection system allowing for the scanning of radio-labeled molecule uptake and kinetics in plants. A key part of the research is the development of advanced reconstruction algorithms to create a PET image (the interaction position and energy of gamma rays), which will greatly improve the resolution of the images obtained using PhytoPET.
Forest dynamics across a semi-arid landscape in western Canada Tree growth and mortality rates have a strong bearing on the structure, biomass, and carbon balance of forests. Potential decreases in growth or increases in mortality from drought and insect pests may threaten the long-term persistence of forest cover near the prairie-forest ecotone in western Canada, leading to the loss of ecosystem services provided by forests in this region. This research project will collect both aerial and ground-based data across a local elevation gradient to better understand how tree demography is related to moisture availability. We will use an Unmanned Aerial Vehicle (UAV) system to carry out 3D surveys of forest canopies across the Cypress Hills Interprovincial Park on the Alberta-Saskatchewan border in western Canada, and use the resulting data to derive predictive relationships between water availability, growth, and survival for several tree species. We will also collect measurements on soil moisture, light availability, and seedling performance from permanent sampling plots. These data will help us to quantify how tree demographic processes are controlled by size, competition, and local environmental conditions.
Investigation of driver behavior under adverse weather conditionsThis project aims to investigate driver behavior under inclement weather conditions in winter. Winter driving in Canada is challenging due to accumulation of snow on the road surface and poor visibility. The snow on the road surface is quickly packed under moving traffic and forms a slippery layer which together with reduced visibility due to falling and blowing snow poses major hazards to vehicles in winter. Driver behavior is different in winter as drivers are more cautious while reacting to traffic events. On the other hand, some important characteristics of the road network will change in winter. For example, it is common that pavement markings are completely covered by packed snow, and the effective lane width or the number of available lanes for moving traffic is reduced due to accumulation of snow. These particular conditions in winter can have significant impact on traffic safety and operations. This project has three objectives: i) to evaluate the variations in desired speed, ii) to investigate lane utilization preferences, and iii) to observe car-following behavior (i.e. distance between consecutive vehicles) under various winter weather conditions. The car-following behavior and the choice of driving speed and travel lane depend on various factors including weather and road pavement conditions, vehicle type (e.g. personal car vs. heavy vehicle), traffic conditions, and etc. which will be considered in this study. Required traffic and road-weather data were collected using appropriate sensors in various highway locations in Canada and are available for further analyses. The results of this project will help improve traffic operations and safety in winter as well as the efficiency of road winter maintenance operations.  
Microorganism ecoenzyme activity in prairie lakes as an indicator of nutrient pollutionMuch of the net primary productivity (NPP) of the biosphere is consumed by microorganisms via processes that drive global macronutrient cycles such as those of carbon (C), nitrogen (N) and phosphorus (P). These microorganisms consume or process organic matter pools that reside in soils, sediments, and suspended in the water column of lakes. They do this through the release of ecoenzymes into the immediate environment surrounding the organisms. These ecoenzymes catalzye reactions that breakdown larger compounds into forms suitable for uptake by the cell for use in growth. The release of particular ecoenzymes to the environment from with cells is controlled by environmental signals; when concentrations of key nutrients are limited within the cell relative to the environment within which it resides, ecoenzymes that catalze reactions that specifically result in the limiting nutrient are produced and released. Hence there is a relationship between ecoenzymes and the availability of nutrients in the ecosystem as well as anEcoenzymes can be readily sampled from lakes and sediments and analysed using high-throughput fluorescence-based techniques in the laboratory. We wish to investigate the use of ecoenzyme concentrations in lake waters as a tool for monitoring the bioavilability of macronutrients in prairie lakes subject to eutrophication from both urban point source and diffuse agricultural sources. The project will incorporate both field and lab-based components and will focus on adapting existing methodological approaches for use in prairie lakes and the collection and analysis of samples throughout the summer to document variation in ecoenzyme concentrations over the season.
A System to Control Efficiently for Wind Power Generation and Transmission using Rough Sets, Fuzzy Logic, and ANNs (1)The objectives of our research is to build up a framework to control efficiently for wind power generation and transmission, let wind power transmission smooth and dispatchable. Our operation system consists of 3 units: wind speed forecasting system, power dispatch center, and wind farm control system that involves wind turbines and energy storage systems. A wind speed forecasting model will be developed firstly, which is used to predict immediate short-term wind speed information for a specific wind farm. The power dispatching center then can generate dispatching orders to the wind farm that updated by the forecasted wind speed information, market demand, and power generation in the entire power grid. After received this dispatching order, the wind farm control center optimizes the power generation, storage and distribution.A fuzzy rough set will be used to build this high accurate wind speed forecasting system. The objective of this new algorithm is to achieve the attribute reduction for a variety of factors affecting wind speed to optimize the forecasting model input, and the importance of each attribute for wind speed will be obtained.Rough sets theory, Statistical and Probability technologies, Fuzzy Logic, and ANNs are used to build the model of wind farm control system. The objective of mode is to achieve a constant output of the entire wind farm by optimizing power generation, power storage and power distribution in a whole wind farm. An integrated decision system will be developed for power dispatch center that can send the updating dispatching orders to the wind farms based on the forecasted wind speed information, market demand, and power generation in the entire power grid.
Defining sensitivity and resistance mechanisms of Candida to essential oils for developing novel antifungal formulations. (1)Systemic fungal infections from Candida albicans have 60-99% morbidity rates (Richardson et al. 2008 Microbiol Infect 14: 5), but antifungal classes currently serving a first line defense suffer from toxicity and evolving resistance due to overuse. Hence the search for new classes of antifungals is urgent. Several essential oils (EOs) exhibit strong activity against bacteria, yeasts and filamentous fungi, and show anti-biofilm activity in vitro (Francolini, 2004 Antimicrob Agents and Chemo 48:4360; Estrela and Abraham, 2010 Pharmaceut 3:1374). Oils of lemon grass (LG), rosemary (RM), cinnamon (CN) and clove (CLV) are inhibitory to Candida yeast and biofilms (Tyagi and Malik, 2010 Micron 41:797; Chifiriuc et al., 2012 Nano Res Lett 7:209). Some generally accepted mechanisms include altered cell membrane permeability, fluidity (LG, TTO) (Tyagi and Malik, 2010 Micron 41:797, Bassole, et al 2012 Molecules. 17:3989), along with compromised cell wall structure and integrity (CLV & CN) (Pinto, et al 2009 J Med Microbiol 58, 1454; Pires et al., 2011 Mycopathol 172: 453). New data from our lab shows that EOs (CN & CLV) at sub-lethal concentrations cause C. albicans agglomeration, accompanied by cell surface remodeling and intracellular reactive oxygen species (ROS). Morphological changes in fungi have been linked to antifungal resistance, cross-resistance and susceptibility, making atomic force microscopy (AFM) an appropriate tool to screen fungal response to EOs. Laser scanning confocal microscopy (LSCM) using fluorophores dyes that report on oxidative stress (ROS) and fluorescent protein (FP) constructs of proteins to track nuclear translocation thought to mitigate oxidative stress (Kelly et al. 2009 Med Mycol 47:697) will provide insight into EO mechanisms. Correlative AF-LSCM to assess cell wall integrity, organization, composition and cell physiology of C. albicans in response to EO combinations will help clarify the underlying mechanisms, establish biomarkers of sensitivity and resistance and develop new antifungal formulations.
Novel high-content assays to assess antifungal drug sensitivity and resistance (1)Candida albicans, one of the leading causes of human fungal infections, is a commensal fungus and becomes a very resilient pathogen under low host immunity (1, 2). The prevalence of C. albicans infections is increasing at an alarming rate, especially in immunocompromised individuals, such as AIDS and transplant patients, and neonates (2). The available antifungals specifically target cell wall biosynthesis, inhibit β-glucan synthase, membrane sterols to increase aqueous pores or inhibit ergosterol pathways (3). However these antifungal treatments are becoming ineffective due to overuse and increased drug resistance from rapidly evolving fungi has led to the search for new classes of antifungals with novel targets. Continued high morbidity following systemic fungal infection has revived a strong interest in combination therapy (4). In this context essential oils (EOs) are gaining popularity due to their strong antimicrobial activity (5, 6). EO combinations with other EOs or existing antifungal agents could vastly reduce the probability of multi-drug resistance (7, 8). However, comprehensive studies are required to fully assess their independent pharmacological properties and side effects before they are used clinically as antifungal agents.EOs are aromatic secondary metabolites produced by plants and constitute various components like terpenes, aldehydes and phenols with antifungal activity. Due to the high number of constituents, the cytotoxic effects of EOs have been determined to be non-specific. Recently, EOs have shown inhibitory effects on Candida planktonic and biofilms cells (9-12). The aims of the research are to (1) screen EOs and their constituents, namely cinnamon, rosemary, clove, thyme and lemon grass oils and their respective components cinnamon aldehyde, cinnamic acid, terpenoids like eugenol, thymol and citral against the selected mutant strains, and (2) investigate their mechanism using selected mutants by biochemical analysis and AFM-LSCM (atomic force microscopy-laser scanning confocal microscopy).
Wireless Indoor Localization using Crowdsensing and Neuro-Fuzzy TechnologyLocation contexts act is a primary element of mobile internet and a fundamental type of sensing data for Internet of Things, it plays a crucial role in our daily life. The demands of indoor location services are increased, but current indoor localization technologies have various drawbacks including high deployment costs, biased radio maps, and unsatisfactory performance in mobile environment.  There are no a predominant location technology or/and system that can provides worldwide and round-the –clock services. This project will develop an approach that combining the Crowd-Sensing-based wireless indoor localization technology with Neuro-Fuzzy method, to design a high-accuracy system with a low hardware cost, low deployment cost, and low maintenance cost. In details, 1. Leveraging crowd-sensed user mobility to design an automatic construction of radio maps; 2. Using Fuzzy-logic method to deal efficiently with uncertainty in a mobile environment; and 3. Use Neural Network method to reduce the computation time and increase the accuracy.
Nutrient sequestration by cattail bioplatforms (1) In 2016 we are installing floating cattail bioplatforms on Loch Leven, in Cypress Hills Interprovincial park, to determine whether these can be used to remove nutrients from the lake, and reduce algal blooms.  In 2017, we will monitor the growth of the cattails on the platform and measure them for nutrient uptake, as well as heavy metals and toxins, and estimate the reduction in nutrient load to the lake.  The results from this study will be used to determine whether these cattail platforms can be used in different water bodies to remove nutrients and improve water quality.
Greenhouse gas production in agricultural ponds (1) The student will be involved in sampling small agricultural ponds (dugouts) in southern Saskatchewan to measure greenhouse gas production.  We hypothesize that these aquatic systems will bury large quantities of carbon, but they may also be producing methane and CO2, which would offset their role as carbon sinks.  Rates of these processes are well established for natural lakes and ponds, but man-made systems such as dugouts are not currently well studied.The student would be involved in measuring carbon burial rates, as well as CO2 and CH4 release from these dugouts.  The work would include travel to agricultural dugouts throughout the province, sampling on the water (using small boats and a diverse array of limnological and greenhouse gas sampling equipment), as well as laboratory analyses of the samples.  The goal would be to measure and calculate the relative rates of carbon burial and release to the atmosphere to determine whether dugouts are net carbon sinks or courses.
Engineering Safety Audits and Resource Development The research project will involve the investigation into workplace safety related to a field of engineering, identify hazards, required training and education to reduce risks and improve occupational safety, collect statistics, develop educational resources along with propose policy as required. The governing legislation will be reviewed and assessed. The proposed field may be agriculture as fundamental research in value-added product research and development use reclaimed material from this industry.
Ecoenzyme activity recorded in lake sediments as an archive of historical environmental conditionsMuch of the net primary productivity (NPP) of the biosphere is consumed by microorganisms via processes that drive global macronutrient cycles such as those of carbon (C), nitrogen (N) and phosphorus (P). These microorganisms consume or process organic matter pools that reside in soils, sediments, and suspended in the water column of lakes. They do this through the release of ecoenzymes into the immediate environment surrounding the organisms. These ecoenzymes catalyze reactions that breakdown larger compounds into forms suitable for uptake by the cell for use in growth. The release of particular ecoenzymes to the environment from with cells is controlled by environmental signals; when concentrations of key nutrients are limited within the cell relative to the environment within which it resides, ecoenzymes that catalze reactions that specifically result in the limiting nutrient are produced and released. Hence there is a relationship between ecoenzymes and the availability of nutrients in the ecosystem as well as anEcoenzymes can be readily sampled from lakes and sediments and analysed using high-throughput fluorescence-based techniques in the laboratory. We wish to investigate the use of ecoenzyme concentrations in lake sediments as a potential new proxy recording eutrophication of prairie lakes from both urban point source and diffuse agricultural sources. The project will incorporate both field and lab-based components and will focus on adapting existing methodological approaches for the analysis of ecoenzymes in soil sample for use with typical lake sediments.The ultimate goal of the project is to determine the feasibility of using ecoenzymes as a new proxy record to develop historical time series of the impact of nutrient pollution on prairie lakes.
Preprocessing and Pretreatment of Municipal Solid Waste as Feedstock for Biofuel Production (1)The conversion of municipal solid waste (MSW) into refuse derived fuel (RDF) has the potential to be used as feedstock for the biofuel industry and provides an alternative means for disposal of garbage, which is currently disposed in landfills. The high quality (density and durability) densified or pelletized RDF fluff not only facilitates storage and transportation but also has many advantages including low levels of dust, free flowing material, high energy density and uniform burning rate.  In order to meet the requirements of a first quality pellet fuel, the pellets must contain less than about 1% by weight ash and have a heat value of at least 18.6 GJ/t of fuel.  Refuse derived fuel from MSW have high ash content, e.g. 10-22%, and is more challenging when subjected to thermochemical processing due to the lower melting point of the inorganic elements and the higher level of chlorides. Excessive slagging and fouling increases maintenance and downtime and reduces heat exchanger efficiency, both of which lead to economic losses. Reducing and or eliminating these factors, increases the utilization of RDF as a fuel source. This project will characterize the RDF fluff samples provided by collaborators (City of Edmonton and City of Saskatoon), particularly the proportion of plastics and biodegradable waste, as well as the ash content and other parameters as needed. The samples obtained will be segregated into plastics and biodegradable waste to have control on the composition of pellets/briquettes that will be obtained. Torrefaction of lignocellulosic portion of MSW will be conducted. The samples (RDF fluff, plastics, biodegradable waste) for pelletizing will be ground further in a hammer mill fitted with suitable screen size. The samples will then be processed to pellets/briquettes can be used as feedstock for both biochemical and thermochemical conversion depending on their composition. 
Microbial Pretreatment of Municipal Solid Waste and other Agricultural Residues for Biofuels Production (1)It was previously determined that canola (B. napus) straw can be a suitable substrate for cellulosic biofuels production, and that pretreatment of canola residue with lignin-degrading white-rot fungi confers a range of benefits to the energy balance of biofuels processes. Using this information, a vision for how biological pretreatment using lignin-degrading fungi might be incorporated into a biofuels production chain for agricultural residue was outlined; however, the detailed logistics with any particular residue has to be investigated. As part of an ongoing effort to explore the biofuel potential of the biodegradable portion of municipal solid waste and cereal straws, initial observations made using B. napus straw will be extended to C. sativa and cereal straws. This project will generate baseline data for residue from 48 lines of C. sativa from the Plant Gene Resource of Canada (PGRC) germplasm collection and samples of cereal straws from farms around Saskatchewan regarding cell wall composition, biological pretreatment with white-rot fungi, lignin fragment extraction, enzymatic saccharification/ethanol fermentation, compaction/pelleting characteristics, and thermal combustion properties.The microbially pretreated feedstock is then subjected to particle size reduction and pelletization to determine the effect of pretreatment on the physical quality of the formed pellets. Enzymatic saccharification tests will be conducted of untreated samples, pretreated samples without densification and pretreated/pelletized samples to determine their potential as feedstock for bioethanol production.
Structural and Functional Investigation of Disrupted in Schizophrenia 1 (DISC1)Neuropsychiatric diseases pose a great burden to our society. Current treatments are limited by poor efficacy and undesirable side effects. Understanding the pathophysiology of neuropsychiatric disease is necessary for the development of novel diagnostics and treatment. Large cohorts of genome-wide studies of psychiatric patients have uncovered a number of candidate genes that are implicated in disease development. Disrupted in Schizophrenia 1 (DISC1) is one such neuropsychiatric risk gene. The protein product DISC1 works like a scaffold in the cell, interacting with over hundreds of protein partners to affect neurogenesis, neural progenitor proliferation, and neural migration.  How does one protein manage to affect such a diverse spectrum of brain functions? The molecular shape of proteins is a key to our understanding of how protein works in the cell. Very little is known about the molecular shape of DISC1. This project will take a reductionist approach to isolate a small subdomain of DISC1 and characterize its biophysical and biochemical properties. The goal of the 12-week project is to accomplish three objectives: 1) To clone a subdomain of DISC1 in a bacterial expression vector; 2) To purify a subdomain of DISC1 using an automatic chromatography system; and 3) To investigate the biophysical and biochemical properties of this subdomain. The DISC1 subdomain will be cloned and produced artificially in bacteria so that we can get a large quantity for biochemical characterization. The DISC1 subdomain will be purified from other bacterial proteins using an automatic protein chromatography system. Afterwards, the molecular shape of the subdomain will be characterized using dynamic light scattering, circular dichroism, and protein crystallography. 
Computational prediction of PPAR-gamma agonists through virtual/in-silico HTS screening  (1)PPAR-γ (Peroxisome proliferator activated receptor gamma) belongs to the family of nuclear hormone receptors, which directly regulate transcription of target genes. PPAR-γ agonists have been well-studied for their regulatory role on lipid metabolism and insulin sensitization and are the main target of the drug class of thiazolidinediones (TZDs), used in diabetes mellitus and other diseases that feature insulin resistance.Interestingly, the overexpression of this receptor in many human cancers such as breast, colon, lung, stomach, ovary and prostate cancers has been recently identified and spurred the interest of the scientific community involved in cancer drug research to generate ligands that activate this receptor class. However, current research suggests that PPAR-γ agonists also have various associated side effects that may hamper their development into successful drug molecules.  In this context, the recent concepts of multi-target drug design and drug repositioning can be applied wherein a single molecule may have 2 or more targets of action and the chemical space of the parent molecule may be successfully transformed such that it shows an improved activity in the desired target of action.The present proposal is focused on identification of PPAR-γ agonists through virtual/in-silico HTS screening of clinically used drugs. Main reason to select the approved drugs is to circumvent the problems associated with newer molecules such as poor pharmacokinetics and ADME profiles. After their in silico identification, the resultant hits will be checked in vitro for their PPAR-γ activation and their role in suppressing cancer cells, particularly colon cells. The identified hits will be  chemically modified to generate lead molecules with augmented potency against tumors.The objectives of this project are three-fold: 1) Identification of novel PPAR-γ agonists, and 2) Evasion of side-effects/poor ADME profiles of the identified hit molecules through use of approved drugs database. (3) in vitro cytotoxic evaluation of the 
Investigations on Ibrutinib as a therapeutic drug for Parkinson's disease (1)Parkinson’s disease has an elusive etiology and pathogenesis and the currently available drugs provide only symptomatic relief. Oxidative stress, inflammation, apoptosis, mitochondrial dysfunction and proteosomal dysfunction are some of the hallmarks of PD. This involves multiple genes and pathways. Peroxisome proliferators activated Receptor (PPARs) belong to the nuclear receptor super family and are ligand activated transcription factors, regulating the expression of a wide variety of genes. PPAR gamma is the most intensively studied and is reported to play important role in cell physiology. The neuroprotective activity of several PPAR agonists against oxidative damage, inflammation and apoptosis in PD has been reported in vitro and in in preclinical models and phase 1 and phase 2 clinical trials of PD suggesting PPAR gamma pathways may be a fruitful drug target in PD. Also, PPAR-γ is expressed in several types of neuronal cell types including microglia, neurons, astrocytes, and oligodendrocytes supporting the increasing interest for PPAR-γ agonists in PD management. Ibrutinib is a recently approved TKI, inhibiting BTK. Recently the role of BTK and its inhibitor Ibrutinib has been investigated in neurological damage in the brain. Btk is regulated by PPARgamma. The project has the following objectives: Objective 1: Predict PPAR responsive genes and map them genes involved in Parkinson’s disease  and Ibrutinib Kinomescan data.Objective 2: Implement integrative genomics to derive information on response to ligand activation of PPAR gamma and/or treatment with Ibrutinib This work will yield important new information and increase our understanding on the use of TKIs in PD. 
Investigate the effects of  anticancer herbal extracts on energy metabolism in humab breast cancer cells (1)Breast cancer is the most common malignancy in women, killing more than 520,000 women each year. With the recent progress in chemotherapy and targeted therapy, the death rate of breast cancer has been declining since the 1990s.  However, prognosis for late stage and recurrent breast cancer remains poor (5-year relative survival rate for stage IV patients is only 20%). Thus, many breast cancer patients, including early stage patients, seek integrative medicine, especially herbal medicine, expecting to achieve synergistic therapeutic efficacy with chemotherapy drugs, reduced side effects, and/or a boost to the immune system. It is estimated that the prevalence of herbal usage in breast cancer patients is about 20-30% in North America and as high as 60-70% in Asian counties such as China.  The anticancer effects of herbs have been reported extensively recently.  Studies in my research group have shown that that quite a few anticancer herbs upregulate energy metabolism in cancer cells, however, the underlying mechanism is totally unknown. The current research project involves two objectives: 1). Establish the energy metabolism profile including ATP, ADP, AMD, NADH, NAD, NADPH, NAPD, mitochondrial integrity and membrane potential, etc. for each herb and its HPLC-separated fractions; and 2) Investigate the expression change of genes involved in energy metabolism using the Phenotype MicroArray Assay for Cancer Cell Metabolism from Biolog.  The student will mainly focus on research with Objective 1 but also be exposed to research with Objective 2.  The research will provide the student a good knowledge and hands-on experience with anticancer herbal functions and cancer cell metabolisms in different types of human breast cancer. 
Holistic supply chain network managment - case study There are several types of supply chain systems: chain, star, and holistic. The holistic supply system refers to the network that several chains are intertwined. This supply chain network has a large scope and it is not only restricted to one particular types of goods (such as automotive products) but multiple products and thus multiple supply chains. For example, one chain may be the property supply (private residential houses or apartments), another supply chain may be the pre-fabricated walls and columns or roofs, and another supply chain may be automotive supply chains. The three supply chains are considered separately in the past or in the existing practice of industrial management, but in fact, they are related to each other in a context. In this project, our question is: how can we design such a holistic supply network system so that the system as a whole is resilient. By resilience, it is meant that when one component in the system is damaged, the whole system can still function through re-configuration or through some change of internal resources and/or structures. The objectives are: (1) select a particular holistic supply system that includes several chains. (2) model their interaction and performance using the tool like business dynamics (Sloan Business School at MIT) or Petri Nets. (3) build a regulation on the control of the performance of the entire system. (4) build a test-bed to simulate various business scenarios. (5) simulate various design options and regulation options to examine the robustness and resilience of the entire system. 
Medical devices design A particular medical device will be chosen for this project. The example of the medical device would be a radio-frequency ablation device, a microwave device, and other new devices that merge. Design of the medical device is carried out using a systematic design approach including Axiomatic Design Theory (ADT) and Systematic Design Methodology. 
Do bees like sick plants? It is well known that plant pathogens can influence the behaviour of their vectors.  Similarly, mosquitoes infected with the malaria pathogen also exhibit different behaviour.  Often these changes are aimed at spreading the pathogen more effectively.  Other studies have demonstrated that some plant viruses can alter the plant in a manner that influences the choices and transmission success of certain insect vectors of plant diseases.  This is likely due to the effect of the virus, which lowers the nutritional quality of the plant. It is also known that infection can alter the quality of nectar and pollen. Bees are known to respond to changes in both the physiological qualities of plants and also to the nutritional quality of pollen and nectar. This study will examine whether bees (bumble and/or honey) preferentially forage on plants that have been infected with one of multiple plant pathogens. 
Isotopes for New Modalities of  PET/SPECT Imaging: Experimentation and  EvaluationWe are working on identifying single medical isotopes which would enable to perform both Positron Emission Tomography (PET) and Single Photon Emission Computed Tomography (SPECT)  to overcome the deficiencies of PET or SPECT by themselves. We have a few candidate isotopes and the next steps are performing the feasibility studies by carrying out experimentation.  We are also working on prototype electronic arrangements to perform proof of principle experiments. When successful, this technique will provide  3-D imaging without resorting to  complicated back-projection algorithms.
Dynamics of tearing modes and magnetic islands in a tokamak  Plasma is an ideal gas of charged particles that exhibit collective behavior in form of various wave motions.   Physics of plasmas addresses fundamental problems such as turbulence as well as a number of applied subjects important for a variety of plasma based technologies.    The proposed   research involves theoretical studies of plasma instabilities in application to the problem of anomalous transport  in a tokamak.  One of the outstanding issues  is anomalous electron energy transport. Electron temperature gradient instability and microtearing modes have been considered as the transport  mechanisms. We propose an alternative mechanism based on the electromagnetic modes closely associated with the short wave-length Alfven mode. The mode is destabilized by the combination of the electron temperature  and magnetic field gradients. Investigation of the mode structure and magnetic perturbations (magnetic islands) will be performed by analytical and numerical methods.    The simulations will be performed using advanced multi-fluid models  based on BOUT++ code. and particle-in-cell codes.   
Instabilities, structures and transport in ExB  plasmas for electric propulsionPlasma is an ideal gas of charged particles that exhibit collective behavior in form of various wave motions.   Physics of plasmas addresses fundamental problems such as turbulence as well as a number of applied subjects important for a variety of plasma based technologies. Often  plasmas are controlled  by externally   applied magnetic and electric  fields  and are in a state far from thermodynamical equilibrium, which makes them inherently unstable and results in fluctuations and turbulence leading to anomalous plasma transport much exceeding the classical values.    The proposed   research involves theoretical studies of plasmas, specifically plasma fluctuations and instabilities responsible for anomalous behaviour of magnetically confined plasmas relevant to electric propulsion in space and material processing reactors.  The project aims to clarify the dominant instability mechanisms, evaluate structure formation and anomalous transport in Hall thruster plasmas.Nonlinear simulations of instabilities, turbulence and transport will be performed in support and in close interactions with experiments and kinetic simulations, in particular, to explain the excitation of azimuthal mode structures (spokes) in Hall thrusters.    The simulations will be performed using advanced multi-fluid models  and particle-in-cell codes.   
Canine model of endometriosis (1) Endometriosis is defined as the presence of endometrial glands and stroma in ectopic locations, primarily the pelvic peritoneum, ovaries, and rectovaginal septum. Endometriosis in women is associated with substantial pain and suffering and the disease association with infertility , breast cancer and ovarian cancer. The disease has an estimated prevalence of 10%; being higher in women aged between 25-30 years (60%) compared to women older than 35 (42%).  Several animal models have been developed in several species, however none of them seem to be particularly useful for imaging because they are either too small (mice, rabbit) or they are too big and impractical (primates). Therefore, the overall objective of the study is to develop a domestic animal model suitable for MRI/ PET-CT imaging. We have recently developed canine model to study endometriosis. Current project will validate the pathologies that develop during this process and will invovlve ultrasonography, medical imaging (CT or MRI), qPCR and immunohistochemistry.
Effect of Kisspeptin in prepubertal cattle Kisspeptin and its biological derivatives have been shown to increase circulating levels of GnRH, LH, FSH, and GH. Large increases in LH (spikes) cause ovulation in adult heifers, but whether a kisspeptin-induced ovulation occurs in prepubertal heifers is not yet known. There are few studies involving kisspeptin and ovulation in calves. Based on results from our previous studies, we postulate that multiple injections of Kp10 should cause an increase in LH and ovulation should follow. Calving at the University Cattle farm occurs from March 15 to May 1. Prepubertal heifers, aged 2-4 months will be clinically examined before ultrasound examination of their reproductive tracts. Sequential ultrasound examinations will allow us to determine the beginning of a new follicular wave (day 0) by a sudden increase in number of 4 mm follicles. On day 4 of the next follicular wave, the calves will be assigned to one of the following three groups: GnRH group (positive control), Saline group (negative control) and Kp10 group (15 mg Kp10 i/m at time 0, 1, and 2 hour, test group). Ultrasound examinations will be performed every 24 hours following thereafter until ovulation or the emergence of a new follicular wave. Blood samples will be collected in heparinized vacutainer for LH. In animals that ovulated, blood samples will also be collected from 4 to 14 days after ovulation for progesterone measurement.  Plasma samples will be assayed for LH or progesterone levels using standard radioimmunoassay technique.
Prospects of Medical Isotopes by neutron irradiation of Thorium We will employ the neutron beams of Saskatchewan Research Council SlowPOKE research reactor and natural samples of uranium and thorium to assess the radioactive isotopes  of interest for medical applications.  It is expected that we will be able to produce 99m-Tc, 132-Te, 131-I and 133-I isotopes all of which are already identified as medical isotopes. We will carryout the experiments to measure the yields of various isotopes to determine the optimum irradiation protocols. The experiments will involve a high resolution gamma ray spectroscopy and the data analyses and interpretations.  The tasks will involve a thorough understanding of irradiation protocols, activity measurement strategies to discern between the short-lived versus long lived isotopes. 
Mapping Power at the Edges of Nations This project intends to map and quantify Canadian and American attempts to expand their administrations and exert control at their peripheries through an ever-greater network of agencies and departments. By mapping both the presence of government officials and the concerns they expressed, this project will create visualizations of federal power and engagement between the 1860s and the 1930s that shifts as people were hired and fired, as posts were built and fell into disrepair, and as crises grew and faded. This will be accomplished by inputting and analyzing tens of thousands of pages of data from the paylists, annual reports, and correspondence produced by the North West Mounted Police, Customs and Immigration agencies, military units, fishery patrols, and Indian Affairs agencies who became responsible for enforcing order along the border. This project will provide a geographical and quantitative backbone for scholarship on immigration and the relationship between colonial states and the Sioux, Nez Perce, Coast Salish, Blackfoot, Cree, Métis, and Chinese. It will also expand and publicize the extensive, but little-known, contributions that First Nations made to the formation and defense of the U.S.-Canada border in the late nineteenth and early twentieth centuries. Native Americans, for example, contributed close to 8,000 person-days of labor as part of the Northwest Boundary survey team alone and made meaningful contributions to the defense of the border as provisioners, soldiers, scouts, and informants. This occurred during times of peace as well as during times of war. 
Mapping Power at the Edges of Nations (1) This project intends to map and quantify Canadian and American attempts to expand their administrations and exert control at their peripheries through an ever-greater network of agencies and departments. By mapping both the presence of government officials and the concerns they expressed, this project will create visualizations of federal power and engagement between the 1860s and the 1930s that shifts as people were hired and fired, as posts were built and fell into disrepair, and as crises grew and faded. This will be accomplished by inputting and analyzing tens of thousands of pages of data from the paylists, annual reports, and correspondence produced by the North West Mounted Police, Customs and Immigration agencies, military units, fishery patrols, and Indian Affairs agencies who became responsible for enforcing order along the border. This project will provide a geographical and quantitative backbone for scholarship on immigration and the relationship between colonial states and the Sioux, Nez Perce, Coast Salish, Blackfoot, Cree, Métis, and Chinese. It will also expand and publicize the extensive, but little-known, contributions that First Nations made to the formation and defense of the U.S.-Canada border in the late nineteenth and early twentieth centuries. Native Americans, for example, contributed close to 8,000 person-days of labor as part of the Northwest Boundary survey team alone and made meaningful contributions to the defense of the border as provisioners, soldiers, scouts, and informants. This occurred during times of peace as well as during times of war. 
Portable MRI Sequence Programming (1) The project will involve learning how to write gnuradio software to run the radio transmit and receive functions of the MRI. The "pulse sequence programming" experience gained will be useful for any MRI and for controlling a wide variety of scientific instrumentation. The output of the software will be a raw MRI signal file that can be fed into our existing image reconstruction software. The pulse sequence software will be built in stages to facilitate student learning beginning with simple pulse sequences and working up to imaging sequences.
Portable MRI Hardware Design The project will involve designing hardware for future portable MRI designs. Specifically, the hardware will be RF transmitting hardware that will be used to replace conventional gradient coil imaging in MRI. The student will work with an electrical engineer postdoctoral fellow and use matlab and engineering drawing programs to verify the design before construction.
Testing Portable MRI for Flight The project will involve helping to test an ankle-size portable MRI that graduate students in the lab will be using on a zero-g jet flight in the summer. Such tests will be to verify that proposed imaging experiments work and to work on improvements to the experiment by optimizing imaging parameters.
INVESTIGATING THE ANTICANCER EFFECTS AND POSSIBLE UNDERLYING MECHANISM OF SOLANUM NIGRUMBreast cancer is the most common malignancy in women and kills more than half a million women worldwide each year.  Although the death rate for breast cancer has been declining since the 1990s due to progress in early diagnosis, chemotherapy and targeted therapy, prognosis for late stage and recurrent breast cancers remains poor (5-year relative survival rate less than 20%).  Many breast cancer patients seek alternative/complementary medicine, especially herbal medicine, in anticipating to improve the therapeutic efficacy, boost immune system and reduce drug-associated side effects.  Herbal usage is estimated to be 20-30% among cancer patients in North America.  In the current study, we will investigate the anticancer effects and possibly underlying mechanism of Solanum nigrum (commonly known as black nightshade), one of the major anticancer herbs in traditional Chinese medicine.  We will evaluate the cytotoxic effects of S. nigrum water extract against luminal A, luminal B, Her2 and basal-like/triple-negative breast cancer cell lines and identify the gene expression profiles upon S. nigrum treatment by the real-time RT-PCR and peptide array techniques.  We will also investigate whether S. nigrum water extract could boost the immune system and prevent/alleviate tumorigenesis induced by foreign carcinogens.  Finally, mouse xenograft model will be used to evaluate whether S. nigrum water extract could exhibit synergistic/additive effects with chemotherapy and targeted therapy drugs against different types of breast cancer cells, especially basal-like/triple-negative breast cancer cells, as basal-like/triple-negative breast cancer is usually associated with higher recurrence rate and poorer prognosis.  From this study, will get an insight on how integrate herbal medicines like S. nigrum into mainstream cancer treatment to increase therapeutic efficacy and improve patients’ quality of life.  Herbal medicine may also very beneficial for patients who have developed drug resistance and/or deteriorated health as they are not responding to chemotherapy or targeted therapy treatments.  
How do aphids and sick plants interact? Aster Yellows is a potentially devastating disease resulting from infection with the Aster Yellows phytoplasma and transmitted via leafhopper vectors.  Numerous plants, including both crops and weeds, be infected with Aster Yellows, but this disease is primarily considered a risk to canola. Aster Yellows follows a similar infection pattern  as other insect-vectored pathogens where outbreaks are periodic based on migration, influx, and population dynamics of the insect vector. In many of these cropping-systems, disease outbreaks became more common as the vector expanded its range and became capable of using alternate hosts or gained the ability to overwinter in new regions.  However, many of these host plants, such as canola and wheat, can be infested with other insect pests such as aphids.  This project will examine whether infection with AY influences the behaviour of aphids.
Pollination in Pulse Crops Little is known about insect pollination in any species of broad bean, and particularly in faba bean. The few existing studies indicate that there are impacts of pollination on multiple yield related measures but these data are all based on studies in Brazil and Europe. Similarly, there is a paucity of information on the specific species that pollinate of faba beans. This project aims to generate preliminary information for the bee community in Saskatchewan faba bean fields by employing standard sampling methods in multiple commercial-like and/or commercial fields. The information generated from this project will: 1) form the basis of future studies and funding applications, 2) provide the first survey of pollinators in Saskatchewan (and Canadian) faba beans, and 3) lead to new and improved recommendations for the management of pollinators faba beans.
Developmental genetics of the zebrafish skeleton_Clone (1) Osteoarthritis is a major obstacle to work productivity and quality of life for many Canadians, affecting over 10% of the general population and 15% of Saskatchewanians, with the elderly increasingly affected (>40% of Canadians over 65 years old).  At the cellular and molecular level, osteoarthritis involves two main defects: 1) degradation of sugar-coated proteins (proteoglycans) in the cartilage that protects bones at the joints, and 2) changes to gene expression in the cells (chondrocytes) that maintain cartilage.  For over 15 years, our vertebrate cousin, the zebrafish, has been a widely-accepted research model of human development and disease.  Recently, I identified zebrafish with mutations in cartilage proteoglycan production and showed that loss of proteoglycans itself causes changes to chondrocyte gene expression.  This novel experimental system provides a fresh, unexplored avenue for understanding and eventually treating osteoarthritis.  This project studies the molecular mechanism by which proteoglycans change chondrocyte gene expression, hypothesizing that proteoglycans in the cartilage modulate the biological activity of growth factors, specifically bone morphogenetic proteins (BMPs), which in turn alter chondrocyte gene expression.  To test this hypothesis, this project uses many powerful experimental tools available in zebrafish (e.g., mutants, transgenics, and embryonic injections) to manipulate the proteoglycan levels in cartilage matrix and/or BMP activity, and measure the effects on chondrocyte gene expression.
Evolution of skeletal cell transcriptomes (1) Some skeletal tissues have been preserved as fossils since their appearance over 500 million years ago, and animals alive today show astounding variations in skeletal anatomy. Therefore, skeletal tissues provide invaluable traits to document evolution and potentially to reveal mechanisms of evolutionary change. Many studies propose a molecular basis for evolutionary changes to skeletal anatomy, but the evolution of skeletal cells themselves is fertile ground for molecular analyses, especially considering that skeletal cells have been evolving for the past 500 million years. Each cell type achieves and performs its function by employing a specific set of genes, recently termed its molecular fingerprint.  Are molecular fingerprints of homologous cell types free to evolve as each group of animals (clade) responds to their particular selective pressures?  Or were molecular fingerprints fixed when a given cell type first evolved and since then have remained rather constant?  For example, skeletons of land animals evolved under greater gravitational stress than skeletons of aquatic animals.  As a result, one might hypothesize that the molecular fingerprints of skeletal cells in mouse, for instance, would differ from those of zebrafish.  Alternatively, molecular fingerprints of skeletal cells may have been fixed at the evolutionary origin of the skeleton, and other mechanisms may adapt animals to clade-specific selective pressures.  In this project, we use comparative studies to reveal the extent to which molecular fingerprints of skeletal cells evolved among various animal clades.  As such, this project seeks to provide a textbook example of the evolutionary process, assessing the influences of adaptation and constraint on homologous cell types.  
Single Nanoparticle X-ray Spectromicroscopy The student intern will use lensless X-ray imaging (pytchography) and to study the electronic properties of silicon and iron-oxide nanoparticles. Ptychography offers higher spatial resolution than conventional X-ray microscopy (an improvement from ~35 nm to ~5 nm spatial resolution. The resolution improvement of ptychography based X-ray microscopy can be used to study the electronic structure of individual nanoparticles. This capability will allows us to examine the variability of single particle, without ensemble averaging that occurs in ‘bulk’ nanoparticle spectra.Steps in this project will include:- Developing sample preparation methods to obtain well-dispersed nanoparticles, and validating this sample preparation with optical and electron microscopy- Performing X-ray microscopy experiments (traditional and lensless)- Analyzing and interpreting X-ray microscopy data- Resolving and refining experimental challenges- Summarizing and reporting results
Carbon dioxide reduction over supported-Au cluster catalysts The project will involve the synthesis of atomically-precise Au and bimetallic clusters for chemistry using established synthetic protocols in my laboratory. Following this, the Au clusters will then be anchored onto a support and then activated for catalysis. Catalytic hydrogenation of carbon dioxide to methanol and other substrates will be followed by gas chromotography. Of particular interest is whether we can tune the selectivity of the catalysts for CO2 hydrogenation to get different substrates (CO, CHOOH, CH4, CH3OH have been seen by others). If beamtime allows, the student will also get an opportunity to do X-ray absorption spectroscopy measurements at the Canadian Light Source. 
Deployment, optimization and use of a autonomous sensor systems for real-time water quality modelling and water management.Sensors and sensor networks have been widely used for years in smart factories (e.g., advanced manufacturing) and smart cities (e.g., traffic flow, parking), and are increasingly used in marine science to monitor the integrity of underwater cables and pipeline, and to track routine water quality variables.  Surprisingly, the use of sensors to monitor and track water quality in freshwater environments has been somewhat limited, especially in Canada.  The use of autonomous sensor networks comprised of many different sensors deployed at different sites autonomously transmitting data via the Internet of Things (IoT) is even more limited.  Very little use of this technology (smart watersheds), technology that will dominate environmental monitoring within the next 10-20 years, has taken place in Canada.  My focus will be on deployment of autonomous sensor networks that can track and relay information in real-time, and on the incorporation of gathered information into water quality models that will assist in tracking the transport and flux of key contaminants.This research will focus on the deployment, optimization and field testing of a state-of-the-art sensor system.  Proposed field sites for the sensor networks include the S. Saskatchewan River near Saskatoon and the effluent receiving environment downstream of a mining operation in northern Saskatchewan.  Here, the unique characteristics of the effluent and the drainage system result in incomplete effluent mixing in the downstream environment.  As a result, modeling of downstream contaminant exposure profiles presently has a high degree of uncertainty.  Deployment of a sensor system along this effluent gradient will provide much enhanced delineation of the effluent/contaminant exposure profile downstream and thus substantially enhanced ecological risk assessment.  Efforts will also be directed at correlating contaminants with sulfate or chloride concentrations so that these easily measured tracers can be used as surrogates for metals (e.g., Se, U, Ni).
Organic-based photovoltaic cells (1) This project is centered on the fabrication of organic photovoltaic (OPV) bulk heterojunction (BHJ) solar cells.  These OPVs will be based on the materials PTB7 and PC70BM. These materials can perform well with high power conversion efficiency approaching 8-9% when fabricated carefully using appropriate buffer materials.    Many materials are candidates for use in solar cells, but the fabrication of such devices is very complex with many design options.  The devices used in this project will use a vertical stack structure employing indium tin oxide (ITO) and Al as the electrodes. The goal of this project is to characterize the performance of PTB7:PC70BM OPVs when different buffer layers are employed between the ITO and active layer. Three surface layers are to be tested: HMDS (Hexamethyldisilazane), PEDOT:PSS and PFN. The performance of OPV devices depends highly on the choice of buffer layer.Part of this project will involve development of a solution process for deposition of the PTB7:PC70BM heterojunction that produces working OPV devices.  
Towards protecting Mg alloys with new hybrid films. The use of protective corrosion inhibitor films has proven to be one of the most effective methods for mitigating metal corrosion in oil and gas industries. While some polymers are widely deployed as anticorrosion additives in most industrial corrosion inhibitor formulations, their abilities towards surface protection are limited. When crosslinked with nanomaterials, organic─inorganic hybrid composites with novel and tunable physical and chemical properties are formed, and most of them possess significantly superior surface performance. The key objective of this proposed research project is to develop new organic─inorganic hybrid composite films with anticorrosion potentials for Mg alloys. Participants in this project will be designing reaction pathways for their syntheses while also testing their electrochemical and thermomechanical properties in various conditions. The resultant materials will serve as new protective films for Mg substrates. Participants will be trained on the various mechanical methods of studying the impacts of corrosion on the bulk and microstructures of these thin films on Mg. In addition, the anticorrosion potentials of these thin films will be evaluated with special interest on their distributions at metallic grain boundaries using a state-of-the-art Electron Backscatter Diffraction (EBSD) technique. It is expected that on completion of this proposed project, new thin film composites will be developed and participants must have learned and developed new electrochemical techniques for studying their barrier properties. Participants should be open to learning new material characterization techniques that are bridged between chemistry and engineering.
First principles evaluation of thermo mechanical properties  of Thorium Carbide (ThC)  Thorium Carbide (ThC) is a metallic nuclear fuel considered as a potential accident tolerant nuclear fuel (ATF). The thermal conductivity of ThC is expected to be higher than the present nuclear fuels. However, the detailed understanding of the thermal properties of ThC is not available. Therefore, in this project we aim at evaluating the thermo-mechanical properties of ThC. Also, ThC being a metallic material the thermal conductivity has both phonon and electron contribution. For evaluating the phonon contribution of thermal conductivity, we use the density functional theory (DFT), density functional perturbation theory (DFPT) and lattice dynamics in concord with the Boltzmann transport equation (BTE) and to evaluate the electron contribution, we use the electron-phonon wannier (EPW) code to find out the relaxation time and then to use the Boltzwann code to calculate the electron thermal conductivity. The participant in this project will be introduced to the following simulation techniques; DFT calculation using Quantum ESPRESSO and the shengBTE solver for predicting the thermal conductivity, EPW and Boltzwann code. It is expected that at the end of this project, we will have a systematic and detailed understanding of the thermo-mechanical property of ThC and this in future will aid the experimentalist in developing the accident tolerant fuel. 
First principles calculation of thermal conductivity of PuO2 Plutonium dioxide (PuO2) is an important nuclear fuel considered as a component of mixed oxide (PuO2/ThO2) fuel in the design of Canada’s super critical water reactor (SCWR). The first principles evaluation of thermal conductivity of plutonium dioxide (PuO2) using the density functional theory (DFT), density functional perturbation theory (DFPT) and lattice dynamics in concord with the Boltzmann transport equation (BTE) is not available due to the absence of good pseudopotential. Therefore, the participant in this project will be optimizing the new pseudo potential that has been developed in our group and then evaluate the thermal conductivity of PuO2. The participant in this project will be introduced to the following simulation techniques; DFT calculation using Quantum ESPRESSO and the shengBTE solver for predicting the thermal conductivity. It is expected that at the end of this project, we will have a fully tested pseudo potential for PuO2 and the thermal properties of PuO2. Moreover, these findings would further aid the investigation of the thermal properties of mixed oxide fuels, the effect of defects and the diffusion behaviour of PuO2. 
Understanding soil health in horticultural and agricultural soilsHealthy soils form the basis of productive farming systems by providing essential ecosystem services such as nutrient recycling, carbon sequestration, and water supply. Healthy soils have good tilth, sufficient nutrient supply, good water holding capacity, are resilient to degradation, and produce good crop yields even during unfavorable conditions. But, how can you tell whether you have healthy soil or not, and what can you do to improve it? To address these questions, this research project will evaluate soil health indices and contribute to developing a new 'soil health test' for Saskatchewan farmers. In heavily fertilized, tilled, and irrigated systems (like vegetable production) there is a high risk of soil health degradation, so we will particularly focus on methods of soil conservation in these intensive cropping systems.  Because soil organic matter is often considered the most important aspect of soil health, integrating a measurement of soil organic matter chemistry into soil health evaluations will improve our ability to characterize the ‘healthiness’ of soils. However, a large portion of soil organic matter remains molecularly uncharacterized. To contribute to an improved understanding of soil organic matter in agroecosystems, my group evaluates soil organic matter chemistry. 



Soil carbon sequestration in a patch-burned grassland We are examining livestock grazing patterns at the Nature Conservancy of Canada’s Old Man on His Back Conservation Area (OMB), a 5000 ha conservation area in south-central Saskatchewan, Canada, in response to strategies including burning, fencing, herding, salt placement, remote watering, and weed control. This project involves 1 Phd. student, 2 MSc. students, and several undergraduate researchers. We are tracking cattle and bison grazing patterns using GPS collars and are monitor rangeland condition, productivity, and community composition.This project provides a unique opportunity to evaluate and compare the impacts of a variety of management on grassland health.This MITACS project will focus on the effects of patch burning on soil carbon sequestration in this landscape. Soil carbon sequestration is an important ecosystem service provided by grasslands, yet relatively little is known about how grassland management techniques such as grazing intensity or prescribed fire influence sequestration rates. This project will investigate how the fire treatments used in these experiments influence soil carbon.
Numerical pore-scale diffusion modeling using real-world geometries_Clone (1)Transport phenomena in porous media play important roles in many natural and industrial processes including ground-water motion, and the extraction of oil from reservoirs.  The transport of mass, heat and electrical charge are all functions of complex pore geometries.  When modeling these transport phenomena, it is common to average over a large number of pores and use effective transport coefficients such as solute diffusivity, permeability, and thermal and electrical conductivity.  It is important, however, to understand how the complex pore geometry affects these effective coefficients.  One approach is to carry out detailed numerical modeling at the pore scale.In this project, a student will first gain familiarity with the theory of the transport of fluid, heat and electrical charge in porous media.  He/she will also learn to use the commercial finite element modeling package Comsol that will be used to carry out the simulations.  The student will then learn to use Comsol to model transport phenomena through existing models of rock pore spaces that have been created using synchrotron X-ray tomographs from carbonate rocks from an oil field.  The student will then model the diffusion of a passive tracer through a pore network in order to determine an effective diffusivity for this pore network.  The results will be compared with those from the literature and a report of the summer’s investigations will be produced.  If time permits, the student may further model heat conduction through the combined rock and pore matrix and electrical conduction through the pore network.  Further details that could be added would be to consider possible effects due to the exchange of mass and charge between the fluid and the pore walls.
Cattle and Bison diet preferences in a mixed-grass rangeland We are examining livestock grazing patterns at the Nature Conservancy of Canada’s Old Man on His Back Conservation Area (OMB), a 5000 ha conservation area in south-central Saskatchewan, Canada, in response to strategies including burning, fencing, herding, salt placement, remote watering, and weed control. This project involves 1 Phd. student, 2 MSc. students, and several undergraduate researchers. We are tracking cattle and bison grazing patterns using GPS collars and are monitor rangeland condition, productivity, and community composition.This project provides a unique opportunity to evaluate and compare the impacts of a variety of management techniques on grassland health.This MITACS project will focus on Cattle and Bison diets in relation to the available forage species. Dung samples will be collected and the plant species composition of those samples analyzed using next-generation sequencing techniques to identify the abundance of plant species in the diets. Diets will be compared to plant survey data of available species to determine how Bison and Cattle are selecting forage species.
Western Canada Geofluid Assessment This project will contribute towards a larger effort to characterize the risk posed by oil and gas development to water supplies.  Much of this risk exists from historical well completion and abandonment practices, which were not subject to today's standards. The project will involve the collection of hydrogeological data from a variety of sources, including the oil and gas industry, government databases and published reports.  Data will be used to construct maps of selected geological units in western Canada to examine water chemistry distributions.  Historical hydraulic testing will be compiled and reanalyzed to provide permeability values for the creation of numerical modeling. 
Harmful algal blooms: Links between lake ecology, chemistry, and drinking water treatment (1)Overall project:  Human activities can profoundly alter aquatic ecosystems and create major challenges for the provision of safe drinking water. For example, high nutrient loads can dramatically increase algal productivity. This in turn can alter lake chemistry and ecology, which can have significant effects on water treatment processes. Ecological changes can include the occurrence of harmful algal blooms. An increase in the frequency and severity of algal blooms is a major concern across Canada and globally. Blooms frequently include nuisance species which can form a variety of compounds, some of which are toxic and can induce neurological damage, liver damage, gastrointestinal distress, and even death in fish, wildlife, domestic animals and humans. Numerous algal species can also produce compounds which impart unpleasant taste and odour to drinking water.  Cost-effective and adaptive monitoring tools and techniques are needed to provide water managers and regulators with the information necessary to effectively manage drinking water supplies, particularly in water-scarce areas and areas susceptible to harmful algal blooms and degraded water quality, such as the Canadian prairies. This project involves both analysis of existing long-term, and sensor data, and intensive field research to understand how blooms change through time, and the antecedent conditions to blooms.  Students with lab or field skills, or data management and analysis skills will be of particular benefit to this work.  Anticipated outcomes include developing models to inform drinking water management, and to provide early warning of conditions likely to lead to harmful algal blooms or major changes in lake chemistry affecting drinking water treatment. 
Evidence of nutrient saturation across human impacted watersheds (1)Agricultural drainage has direct benefits to the productivity of farms in the prairies, yet there are key environmental risks associated with drainage.  Given current wet conditions, and growing concern regarding high nutrient concentrations, there is the need to understand, and help mitigate, the effects of drainage on water quality.  This project aims to understand aspects of wetland nutrient cycling, to better understand the consequences of drainage, and functionality of different types of wetlands in the landscape.  Specific work may include measuring rates of nitrification, denitrification, internal loading of phosphorus, or algal nutrient uptake.
Novel surfactant-based foliar spray for agrichemical applicationsThe goal of this project is to formulate a surfactant-based foliar-spray designed to treat metal deficiencies in economically important crop plants.  The student involved in this project will help design, prepare and characterize the foliar spray on the laboratory bench top using well-known chemical methods.  After chemical characterization and optimization of the spray, the student will participate in small-scale testing of the spray on pulse crops grown in a greenhouse or phytotron.  If circumstances and timing allows, we will also scale the testing up to larger scale field trials, in collaboration with colleagues in the Department of Agriculture, to assess impact of the spray on crop yields.
Hardware and electronics interfacing for a confocal fluorescence microscopeThe goal of this project is to build and test the electronics and software interface for a confocal fluorescence microscope capable of measuring single-molecule fluorescence.  We have all of the necessary electronic components (piezoelectric scanning stage, photodiode, DAC card) and optical components (microscope frame, laser sources) to build the instrument, but we need to build control software to interface these parts together.  The project is to interface these electronic components, and design the software to control the microscope.  We initially plan to use the software "Labview" for this, though other options may be explored. 
Thermodynamics of mixing in phase-separated surfactant films The purpose of this project is to systematically survey thermodynamic mixing properties of a series of surfactant monolayer films.  This work is fundamental research into surfactant miscibility and while there is no short-term industrial application of this work, the fundamental data is crucial for informing design into future surfactant systems.  The student will prepare a range of different surfactant monolayers using classic Langmuir monolayer methods and measure a variety of key thermodynamic properties in these films.  Results will be analyzed using well-established thermodynamic models and compared with comparator systems in the literature.  Time allowing, we will also also characterize film structure using optical and morphological microscopy methods including Brewster angle, fluorescence and atomic force microscope imaging methods.
Rational Design of Advanced Materials Society is on a constant quest for new advanced materials. Whether it be a material harder than diamond, more conductive than silver, or more insulating than aerogel, new advanced materials feed technological innovation.The classical way to design new materials is through experiments. Experiments are expensive, slow, potentially hazardous, and require a significant amount of human expertise and intervention. Success can often be directly attributed to the skill of the individual experimentalist and the particular equipment. However, these success factors are often also the greatest limitations on the materials that can be discovered.Recently, a new paradigm has emerged in the design of new advanced materials: rational design. Rational design of materials refers to the use of computer simulation, through the solution of quantum mechanical models, to predict properties of a material from its molecular structure. The idea is that if a mathematical model can reliably predict properties of a material, one can use supercomputing to efficiently search the space of possible molecules and their positions to construct materials that have optimal properties. Rational design reduces the propose-test-modify cycle and gets new materials from the laboratory to the marketplace in far less time than traditional methods do. Rational design is already an indispensable part of the aerospace, automotive, and pharmaceutical industries.In this project, we search for new advanced materials with superior material properties such as hardness, thermal power, ductility, and malleability. A significant advantage of developing our own software for this problem is that we can incorporate aspects like economic feasibility and impact. So for example, a material it may be more valuable to discover a material that is only 80% as hard as diamond but costs only 20% as much to fabricate compared to mining.
Watershed Modelling under a Changing Climate (1) Water resource management under an uncertain climate future is one of the biggest challenges of humanity in the 21st Century.  Canada’s cold regions are among the most vulnerable regions in the world to global warming, as manifested for example by glacier reduction and permafrost thaw. Such sustained changes may lead the hydrologic system of Canada to tipping points, which will have significant socio-economic implications for future availability of water resources and adaption to the impact of natural hazards such as floods and droughts. This research project aims at improving our understanding of the behavior of hydrologic processes and their changing patterns in time and space. This is through the analysis of extensive in-situ and remotely-sensed data in conjunction with extensive computer simulations. One main outcome of this project will be the development of a watershed modelling platform that encompasses many different (natural and human-induced) components of the system, and provide a unique opportunity to study the system as a whole from a systems theoretic perspective. This modelling platform is based on the Environment Canada’s MESH community environmental modelling system. This modelling platform will enable us to more credibly predict the future of available water resources in Canadian cold regions and the future pattern and extent of changes in water availability due to environmental and climate change. This research project has close ties with Changing Cold Region Network (CCRN), which is a collaborative research network bringing together the unique expertise of a team of over 50 university and government scientists. Locally and globally, this research will advance the science of hydrology and will eventually enable water authorities and decision makers to gain timely and more accurate predictive ability for the purpose of water resources planning and management and mitigating the adverse impacts of climate change.
HERG Potassium Channels: Novel Therapeutic Targets in Breast Cancers (1)Using biochemistry and confocal imaging, we have recently discovered that estrogen receptor stimulation results in increased HERG surface expression in two estrogen receptor-positive (ER+) human breast cancer cell lines (MCF-7, T47D), but not in ER- cancer cell lines (MDA-MB-231, BT20). This increased HERG surface expression correlated with increased prolifera-tion of MCF-7 and T47D cancer cells.  We have shown that this estrogen-induced upregulation of HERG surface expression may be specific to cancer cells, as estrogen receptor stimulation did not result in any induced interactions of HERG and STAT1 proteins in rat brain, cardiac tissue, or cardiac myocyte cell cultures.  This is significant because it indicates that future anti-cancer drug therapies involving selective disruption of HERG interactions with a molecular switch, such as STAT1, can be designed specifically for breast cancer cells without having the adverse cardiac side effects associated with HERG-induced abnormal heart rhythm and sudden death.Overall Objectives: The current study will use cutting-edge imaging technology, biochemical and functional assays, and human breast cancer cells to determine how estrogen triggers HERG expression and cancer cell growth. Previously, we designed a cell-penetrating peptide that is proposed to disrupt HERG and STAT1 interaction in breast cancers (this peptide is termed FR-peptide).  The student will test whether this FR-peptide (but not a scrambled version) can pre-vent the estrogen-induced proliferation of ER+ human breast cancer cell lines.  Using co-immunoprecipitation and confocal imaging, the student will determine whether the FR-peptide can disrupt the interaction between HERG and STAT1. The student will work with graduate students in the lab to test whether the FR-peptide can be effective in preventing the increase in HERG surface expression after estrogen stimulation human breast cancer cell lines. These stud-ies will ultimately lead to identification of new anti-cancer drug targets that inhibit breast tu-mors.  
Novel Therapeutic Targets in Epilepsy: Adenosine and Glutamate Receptor Interactions (1)Previous and ongoing investigations within our lab have demonstrated the involvement of adenosine A1 and A2A receptors (A1Rs, A2ARs) in the pathophysiology of neurodegeneration in animal models of stroke and Parkinson’s disease, and have found an important physical and functional interaction between A1Rs and glutamate AMPA receptors (AMPARs) (See Chen et al., J. Neurosci., 2014).  We recently reported that adenosine elevation in the brain led to the initial A1R activation, which subsequently led to an increase in excitotoxicity-enhancing A2AR-mediated GluA1 AMPARs that are calcium permeable (Stockwell et al., Neuropharm., 2016).  We now propose that a similar signaling cross-talk could form the basis of drug-resistant seizure pathogenesis.  Also recently, Fycompa (perampanel) is a new non-competitive AMPAR antagonist, which has been shown to be effective in treating drug-resistant partial on-set seizures (Frampton, Drugs, 2015).  Therefore, we hypothesize that excessive neuronal ac-tivity in drug-resistant seizures leads to excessive adenosine signaling in the brain that ulti-mately could contribute to neurotoxicity and further increased synaptic transmission  by in-creasing  AMPARs and A2AR activity. Our objective is to investigate whether adenosine-mediated enhancements of neurotoxicity-promoting AMPARs and hippocampal neurodegen-eration in animal models of TLE can be mitigated by perampanel and selective A2AR antag-onists. We will use the A2AR receptor antagonists, istradefylline and preladenant, which are used clinically to treat Parkinson’s disease. The student will first inject rats intraperitoneally with a selective A1R agonist (5mg/kg CPA) for 3 days (with or without perampanel or istrade-fylline). We predict that after systemic administration of CPA, pilocarpine injection (360mg/kg, to induce TLE) will increase pilocarpine-induced status epilepticus and hippocam-pal neuronal damage in absence of perampanel or A2AR antagonists. Immunohistochemical staining of rat hippocampal slices for NeuN (marker of mature neurons), GluA1 AMPAR, A1R and A2AR, and FluoroJadeB (marker for neurodegeneration) and confocal microscopy imaging will be used to assess hippocampal neurotoxicity levels.
Supporting Expertise Development in Touch Interfaces Interacting with touch interfaces is natural, intuitive, and easy for novices to learn – which is part of the reason for the extraordinary popularity of touch-based smartphones and tablets. However, although there is good support for novices, touch-based devices currently do not provide many mechanisms to support expert users. For example, touch interfaces have few of the shortcuts available for desktop systems (such as keyboard shortcuts), UI adaptations such as frequency-based “hot lists” are rare, and innovative expert techniques such as Marking Menus are not used. Instead, application commands are typically organized into a series of hierarchical toolbars and menus – these are easy for novices to navigate, but still require the same amount of effort for experts, even though they are highly familiar with commonly-used commands. This leads to a situation where users get “stuck in beginner mode” with touch-based interfaces – designing for novices is an excellent way to get people using the system, but there is little thought given to raising the performance ceiling of these applications.We have three main hypotheses: first, that memory-based organization of an interface provides a higher performance ceiling than a navigation-based organization; second, that the main difference between these two approaches is in the phase where the command’s execution pattern is retrieved (either through memory retrieval, or through navigation); third, that there are learning differences between these two approaches (memory retrieval is likely to be slower than navigation initially); therefore, interfaces that allow a smooth transition between novice approaches and memory-based expert approaches will perform well for all types of users.
Selectively killing the cancer cells In an effort to facilitate development of anti-cancer drugs directed at specific molecules, we have turned to exploiting the interactions between gene pairs that can cause lethality. Particularly, we take advantage of an approach called Synthetic Dosage Lethality (SDL), where an overexpression of a gene is lethal only when another, normally non-lethal, mutation/deletion is present. Since cancer cells often overexpress genes due to the effect of gene amplification, or other epigenetic modifications, discovering SDL interactions could reveal new therapeutic targets for cancer treatment. Importantly, normal cells would be unaffected as the gene whose expression is lost, is not essential for its survival. We use the genome-wide pooled shRNA gene knockdown technology as well as genome-wide, pooled CRISPR system to systematically probe ~18,000 human genes to identify SDL interactions. Using this information, we aim to build a genetic map, akin to the “Google Map” of the cancer cells and design novel cancer therapeutics. Havent heard of CRISPRs? Come chat with me or just google CRISPR. Bottomline, our unbiased approach to query every single gene in the human genome to find what genes become essential for the survival of the tumor cells will potentially identify a target to kill cancer cells. We now have a few potential candidates that we are testing using the CRISPR technology. Your role will be to take a potential candidate gene and test if loss of function of this gene sensitizes the malignant cells.
Indigenous Land Rights in Comparative Perspective This project connects to a grant-funded project on "The Post-Tsilhqot'in Legal Doctrine of Aboriginal title".  In the grant-funded project, I am researching various legal ambiguities in the Canadian doctrine of Aboriginal title after the landmark 2014 Tsilhqot'in decision of the Supreme Court of Canada.  In the project I would have students work on, we would work on comparative law on Aboriginal title from different jurisdictions and cross-jurisdictional learning that could result.  The doctrine of Aboriginal title originated as a common law doctrine concerning the circumstances in which an Indigenous community in possession of land prior to European settlement can claim ownership of that land today.  There are many more complicated facets to this doctrine than may first be apparent, and different common law states have ended up wrestling with some of them in different ways.  As just one example (and it is just one, as the doctrine has moved into many jurisdictions), Australia's Native Title Act, enacted after a common law decision there, deals differently with a number of doctrinal points than the ongoing judicial development of the doctrine in Canada has.  Within your work as a student, you would get into some detailed comparisons between some of the rules under different versions of the doctrine, their rationales, and their consequences.  The hope is for learning as between jurisdictions. 
Legal Regulation of Small Modular Reactors (SMRs) The supervising professor is leading up the legal research team for a project funded by the Fedoruk Centre that is on factors that could affect the siting of a small modular reactor (SMR) in Saskatchewan if such a use of a new nuclear power technology were to be pursued.  That project has a number of students working on the legal regulation issues specific to the jurisdiction, including both general Canadian law that bears on the issues as well as Indigenous rights-related issues that bear on it.  So, we have a significant background on the topics, and some members of this team may also then do some work on broader questions about the legal regulation of SMRs that could provide helpful guidance to other jurisdictions in the context of this relatively new technology.  An intern would be welcome to come and do some work on this topic, with the opportunity to speak with others involved in this project while trying to write some innovative work on the topic and how regulation of SMRs might work in some other jurisdiction(s).  
Dark matter signals The student will explore signals of particle dark matter both through nuclear recoils in direct search experiments, and through cosmic gamma rays from dark matter annihilation.An introduction to dark matter research will be provided.
Inter-dimensional effects in nanostructures and their impact on conductivities (1)Starting in 2002, I have developed an ever increasing interest in inter-dimensional behavior of electrons (and corresponding quasi-particles) in materials in the presence of low-dimensional features (typically interfaces or layers or surfaces) which affect the transport properties of the particles. I have developed a method to analytically calculate Green's functions for systems where the particles move with different effective mass in the layer (see e.g. Nanoscale Research Letters 5 (2010) 1546-1554 and references there). The project would apply the Green's functions to the calculation of electric, acoustic and thermal conductivity properties in materials where particle transport is affected by a large mismatch in effective mass between the bulk material and interfaces.
Preoperative assessment of surgical difficulty in kidney transplant recipientsBody Mass Index (BMD) is often used to assess the over weight or obese status.  However, high BMI patients are not necessarily to have big obese abdomen leading to kidney transplant surgery difficult in the iliac fossa.  Clinical surgical assessment currently depends on visual observation, which is not reliably objective.  To provide the accurate objective assessment, we invented a new physical measurement.  Our preliminary results were encouraging.In this project, we plan to review patients' chart, collected data, analyze our accumulated data and write a paper for publication.
Multifunction laparoscopic instrument Changing laparoscopic instruments takes some 30% of surgical time during laparoscopic surgery.  In addition, changing instruments may potentially cause incidental injury to intraabdominal contents.  It also divertes surgeon's operation strategy.   In order to improve these hurdles for a laparoscopic surgery, we plan to study combining multifunctional laparoscopic instruments.At present, we are doing concept designing and preliminary testing.  Further designing and optimizing will be scheduled in next summer.
Innovative abdominal retractor for massive ventral hernia repairWe invented a new abdominal retractor for massive ventral hernia repair.  Preliminary study has been done.  As the second phase of this study, the optimized retractor will be tested on live animals.  Twelve pigs in two groups will have mock ventral hernia repair with either the new abdominal retractor or traditional instruments.The results of this study will provide important information for further clinical trial of this new instrument.
Resection of potentially non-resectable cancers Modern medical and radiational oncology provides the possibility of surgical resection for those who potentially unresectable with encouraging outcome.  Many recent advances in surgical management in these patients enhances favourable outcome.We plan to do systemic review regarding surgical management advances in the treatment of local advanced pancreatic and hepatic cancer patients.
Hepatobiliary pancreatic surgery data base We plan to set up a computer data base which will hold all our clinical hepatobiliary pancreatic surgery data, which will be reached on line, searchable and easily added data in daily.  Ideally this data base could connect with our present electronic medical records.
Mapping genetic resistance to crown rust in oat This project will contribute to mapping of resistance genes to crown rust of oat.  The objective is to assign molecular markers to suspected resistance genes.  The cultivar CDC Dancer, which has resistance to the disease, has been crossed with the susceptible genotype AC Morgan.  From this cross a population of 163 F2 derived lines require evaluation (phenotyping) for crown rust reaction in the field disease nursery and in the growth chamber.  The field evaluation will provide information on the reaction to the disease at the adult plant stage and the growth chamber evaluation at the seedling stage.In the field, hill plots of 15-20 plants each will be evaluated for crown rust reaction in a 3 replicate test.  Two to three inoculations of bordering (spreader) rows will be done over ten days when plants reach the four leaf stage.  At each inoculation, 0.3 g of crown rust urediniospores will be mixed with 300 ml of light mineral oil (Bayol®, Esso Canada, Toronto, ON.) and sprayed onto spreader rows with a Herbiflex hand-held sprayer (Micron Sprayers Ltd., Bromyard, UK).  Water will be sprayed onto the spreader rows after the Bayol has evaporated and the spreader row covered with white plastic tarps to trap humidity and ensured germination of the urediniospores and infection of the spreader rows.In the growth chamber, 12 plants of each line will be grown and then inoculated with a number of crown rust isolates carrying known avirulence genes.  Plants will be inoculated at the two leaf stage and subject to 100% relative humidity at 20oC for 24 hours, followed by 14 days at 22/16oC with a 16/8 hr light/dark periods.In both cases the plants will be evaluated with the modified Cobb scale for rust reaction.
Hydrogeology of a Cattle Feedlot The BCRTU is a 1,500 to 2,000 head capacity beef cattle feedlot research and teaching facility that is part of the Livestock and Forage Centre of Excellence at the University of Saskatchewan. It also includes facilities for feed/forage processing and storage, manure collection and composting, manure utilization, and runoff water management. The construction of this facility, which began in October of 2016, provides a unique research opportunity to collect baseline environmental data before cattle are present at the site. The baseline data component of the research will include the installation of environmental monitoring equipment including standpipe piezometers, vibrating wire piezometers, time domain reflectometers, soil moisture probes, runoff catchment weirs, surface water sampling access, meteorological stations, and air quality monitoring stations. The infrastructure will enable studies of the effects of an ICFO on soil, on ground water and surface water, on air quality, and on terrestrial and aquatic ecosystems. This project includes obtaining baseline data on the pre-existing nutrient levels; the exchangeable water and pore water chemistry; and other characteristics of the soil, surface water, and groundwater.  The project will increase our understanding of the effects of intensive cattle feeding operations on the environment. More importantly, they will lead to the development of successful mitigation strategies to reduce the effects of these operations not only on public health and safety but also on soil, water, and air quality. This project will address many of the serious long-standing environmental issues associated with intensive cattle feeding.
Linking Immigrants with Nutrition Knowledge (LINK) The LINK Project offers a unique learning experience to undergraduate nutrition students and newcomer families. During the project, students are partnered with an immigrant or refugee family. These student-family groups meet over the course of the semester and share about their food cultures and food traditions. Students and newcomer families cook traditional cultural dishes together and celebrate the wide variety and diversity of healthy cultural foods. LINK Project benefits both students and newcomer families. Students gain experience in interacting with people from other cultures, begin to understand the challenges faced by newcomers in Canada, and learn to see the important connections between food and culture. In turn, newcomer families gain an understanding of how food and nutrition impact overall health, and learn about the Canadian food culture. The ultimate goal of the LINK Project is to promote healthy ethno-cultural food by creating partnerships and lasting ties of friendship. The next LINK project will be in the Fall of 2017.
Culture, Migration, and Food Security Food insecurity is a critical problem affecting the well-being of refugees in Canada. Food insecurity has negative social, economic, cultural, psychological and somatic consequences. Accordingly, food insecurity is one of the critical problems influencing the health and well-being of vulnerable populations such as refugee newcomers who are faced with resettlement in a new environment where socio-economic and cultural determinants may facilitate or hinder the adjustment. Canada normally receives 26,000 refugees per year. However, the resettlement of an additional 40,000 refugees from Syria since November 2015 in response to the over four million people who have fled civil conflict in that country has nearly doubled that number. This influx has resulted in delays in providing financial assistance to families and strained immigration services and resources, which combined to the socio-economic and cultural challenges of resettlement and integration, have exacerbated food insecurity issues for this vulnerable cohort. In this study, we will explore, using a mixed method, how Syrian refugees’ food habits are affected during this early integration period into Canadian society and how they respond to shocks with coping strategies that may affect them. Universities of Saskatchewan, Ryerson and Montreal formed partnerships with service organizations to perform a food security assessment of Syrian refugees under re-settlement and re-integration refugee resolution protocols. An analysis of food security among Syrian refugees now will help to alleviate the barriers to their food security by informing the efforts of policy makers, service organizations and other stakeholders to develop an improved understanding of the impact that various factors have on settlement and integration services and by establishing an intervention framework to address food security and health gaps.
Developing alternative transportation options for residents of SaskatchewanFor many individuals, driving a car is important for staying mobile and independent, especially in rural and remote communities of Saskatchewan where access to alternative transportation is limited. With the aging population and associated medical conditions that can impair driving related abilities (particularly cognitive impairment and/or dementia), developing appropriate, cost-effective and tailored alternative transportation is critical to ensure older adults in rural communities can continue to access services and amenities. Working with stakeholders, the purpose of this collaborative study is to develop the evidence needed to inform alternative transportation planning in Saskatchewan. The three objectives are: 1) to perform an environmental scan of all available alternative transportation services in Saskatchewan; 2) to survey rural and remote residents of Saskatchewan about transportation concerns and opportunities and 3) to conduct focus groups and interviews with residents and other stakeholders to understand contextual factors related to transportation planning. Given the importance of driving for maintaining mobility, developing alternative transportation options that can facilitate mobility, particularly those with physical and mental impairments, are paramount for aging in place in rural and remote communities. The deliverables of this project are to 1) develop a user-friendly website that will help seniors plan for driving retirement or help them know what available options currently exist in their location; and 2) to inform the development and implementation of alternative transportation options in Saskatchewan. Ensuring seniors can remain mobile in their community will facilitate continued social inclusion and independence, both predictors of healthy aging in seniors. 
Improving the Efficiency of Software for Producing Genomic FingerprintsOur research group has developed software for determining genomic fingerprints: genomic sequences that are shared by one group of organisms (the "target"), which are not present in a second group of organisms (the "filter").  If the target group consists of all the strains of one species of bacteria, and the filter set is all other bacteria with sequenced genomes, then the software is able to produce genomic sequences that are unique to the given species of bacteria, and can be used to identify that species from amongst all other bacteria.The current version of the software needs to be made more runtime efficient by taking advantage of (computational) parallelism.  Preliminary work on this project has identified the bottlenecks in the software at a high level.  Two stages predominate in terms of runtime: the "extraction" step which finds longest common substrings across a set of target genomes, and the "uniqueness" step which prioritizes candidate signature sequences based on how frequently they occur in the target genomes.  Methods to improve the efficiency of these two steps through the use of parallelism, both coarse- and fine-grained, will be explored.  Sources of the inefficiencies will be identified, strategies will be devised to address the most serious bottlenecks, selected strategies will be realized in terms of new or modified software, and the effectiveness of each strategy will be evaluated and compared in terms of measured performance improvement.  Quality controls will include maintaining the correctness of output results (genomic fingerprint sequences).
Developing a retrofit design to prevent drownings at weirs and small damsThis research project is a project to develop a generalized design to eliminate the formation of a large eddy below weirs and small dams that known is to be a drowning hazard.  It will involve some literature review of the flow conditions that are dangerous with respect to drowning and some laboratory work to test the design.  The experiments will be conducted in the laboratory at model scale.  The flow pattern will be visualized with dye and velocities will be measured using an Acoustic Doppler Velocimeter (ADV) to assess the conditions of the flow.  The ADV is an advanced flow measurement technique frequently used in both the laboratory and field for flow measurements.  For this work, the student will gain some experiments in flow measurement techniques and analysis of signals for processing velocity measurements.  The work has potential to make a significant impact worldwide on how to fix these dangerous hydraulic structures.
Preoperative Prognostic Features of Pancreatic Cancer (1) Our research plan will involve the review of pancreatic adenocarcinoma patients’ charts and will include an analysis of preoperative features of patients such as significant weight loss, ab-dominal pain, pancreatic duct dilation and CA19-9 levels. Patients will be divided into two groups: those who survived for more than 3 yrs and those who succumbed within one year, after having a Whipple procedure (i.e., removal of the pancreatic head, duodenum, distal stomach, common bile duct and the gallbladder. We did a preliminary study that demonstrated these 4 preoperative features have potential relevance to postoperative prognosis (Open Access J of Surgery. 2017; 2(1): 555578). The results of this study will impact the clinical triage of pancreatic cancer patients to the most appropriate and potentially beneficial treatments, leading to better outcomes.
Preoperative assessment of surgical difficulty in kidney transplant recipients (1)Body Mass Index (BMD) is often used to assess the over weight or obese status.  However, high BMI patients are not necessarily to have big obese abdomen leading to kidney transplant surgery difficult in the iliac fossa.  Clinical surgical assessment currently depends on visual observation, which is not reliably objective.  To provide the accurate objective assessment, we invented a new physical measurement.  Our preliminary results were encouraging.In this project, we plan to review patients' chart, collected data, analyze our accumulated data and write a paper for publication.
Comparative study of the satiety molecule Nesfatin-1-Like-Peptide (NLP) in Drosophila melanogaster Food intake and energy metabolism are intricately regulated by neuroendocrinological pathways. As neuropeptides play critical roles in maintaining energy homeostasis and food intake, they are attractive targets for anti-obesity and anti-diabetic therapies. In 2006, a novel satiety molecule, Nesfatin-1, was discovered in the rat model. Nesfatin-1, secreted by the hypothalamic nuclei, reduces food intake, negatively influences body weight, and enhances energy expenditure in rats. It is derived from the precursor protein nucleobindin2 (NUCB2). Subsequently, its sequence homologue, NUCB1, was also discovered to show anorectic activity via the processed peptide, Nesfatin-like-peptide (NLP) in mice and goldfish. However, the molecular mechanism of how these peptides influence food uptake and energy metabolism is unclear. The Drosophila genome only contains NUCB1 in the genome. With no redundancy from NUCB2, the fly model offers a simpler alternative animal system to study the molecular mechanism of NUCB1 function in energy metabolism. Using the wide range of genetic tools available in the fly model, we can pinpoint specific molecular pathways from which NLP elicits its physiological effects in food intake and energy homeostasis. The central hypothesis of this proposal is that the genetic manipulation of NLP expression (overexpress or silencing) will result in abnormality in feeding behavior in Drosophila.Drosophila NUCB1 is expressed in the embryos, S2 cell line, and the adult head. However, no data is available on its expression pattern in larval and adult stages and its physiological relevance. Using a murine NUCB1 antibody and tissue specific RNAi knockdown tools, we have preliminary data showing that neuronal NUCB1 is necessary for normal body mass and physiology. We have obtained customized antibodies to specifically detect Drosophila NUCB1 and various genetic tools that allow for tissue-specific manipulation of gene expression. The summer research project will aim to test the central hypothesis stated above.
Studying the Neural Circuit for Courtship Behaviour in DrosophilaThe fruitless gene encoding sex specific FruM protein regulates male courtship. The adult male CNS has ~1500 FruM expressing (fru+) neurons segregated into at least 20 different clusters consisting of sensory, central and motor neurons. Using intersectional genetics, we combined two widely used tools UAS-Gal4 and Flp-FRT systems to restrict gene expression into a subset of fru+ neurons. First we mobilized FLP gene all over the genome using transposase and obtained ~500 enhancer trap FLP lines. Next using GFP screen we obtained 200 lines with expression in the CNS out of which 67 were fru+. Later using a neuronal silencer (TNT) screen, we classified the lines based on their gross fertility. The research project involves characterizing the lines we have identified that show various courtship defects.The student will be performing genetic crosses, setting up courtship behavioural assays, scoring courtship phenotypes, and dissecting the complete nervous system for immunocytochemistry experiments.
Nesfatin-1 Biology in Fish and Mammals We have two projects to further characterize a newly discovered peptide named "nesfatin-1-like peptide (NLP)". Please see our publications on this topic in www.unniappanlab.com.Project 1: Using zebrafish as a model organism, we will employ siRNA based gene knockdown strategies to suppres NLP and invesitgate metabolic and cardiovascular physiology. Tissues will be collected from these zebrafish and the expression of genes and proteins involved in the regulation of brain, gut and heart functions. Project 2: This project will employ mice, and cells from mice to study the regulation of NLP secretion and action. Pharmacological and siRNA based gene knockdown studies will be employed for understanding how NLP is regulated in the brain and gut. In addition, how NLP elicits its action in the brain and gut will also be revealed in our studies using pharmacological agents that target G-protein coupled receptor signaling pathways.
Microstructural model of failure of pipeline steels The hostile environmental condition affects the resistance to fracture of engineering materials, as a result, the applied stress which would be otherwise considered as safe can cause fracture due to the environmentally assisted cracking (EAC). Two most important damage modes/EAC modes of failure in pipeline steels are Stress Corrosion Cracking (SCC) and Hydrogen Induced Cracking (HIC). The objective of the present project is to establish the influence of hydrogen ingress on the mechanical properties of the pipeline steels. In addition, crystallographic texture, microstructure and residual stress will be evaluated at each of these processing steps to decipher the inter-play of these variables on the performance of pipeline steels. We found that the crack initiation and propagation depend mostly on the following criteria: grain size, types of inclusion, shape and size of inclusion, distribution of inclusion and in some cases orientation and mis-orientation of grains. The knowledge gained from the experiments will be used by the student to build a model that can be used as a tool for predicting the HIC behavior of pipeline steels. We are aiming to simulate different kind of pipeline steels using Matlab and evaluate the HIC criteria of those pipeline steels. The student will require to write a code in Matlab for simulating probability of failure based on already collected experimental data. It is expected that on the completion of the proposed project, a simulation software will be developed to evaluate the HIC characteristics of different pipeline steel.
Creating Zones of Deposition for Sediment Control in Stormwater Ponds for Improved Water QualityThis research project is to develop potential modifications to stormwater ponds (without adding a sediment forebay) to ensure sediment is being collected within the ponds instead of discharging into rivers or streams. There are techniques to create zones of sediment deposition in rivers so that it is generally known that such an undertaking can be successful.  This project is to similar create specified zones of high sediment deposition with stormwater retention ponds using techniques that are inexpensive to install.  The goal is to improve the rate that sediment is captured by ponds to improve the quality of water outflowing the ponds and help cities meet government guidelines for how much sediment can be discharged into rivers from their boundaries.
 A New Technique for Removing Coarse Sediment from Water Flow This project will be a laboratory study of how coarse grains might be removed from a water flow containing sediment of mixed sizes using a water jet.  The experiments will be conducted in a flume.  The student will create a system for feeding the sediment into the jet, as wells as means to take the coarse sediment away when it is separated by the jet.  The efficiency of removal of sediment removal will be assessed from different concentrations of coarse sediment and jet velocities.  The work will involve some flow visualization and analysis of the images collected by a videocamera.
Techno-economic studies on the oxidative and extractive desulfurization of waste tire pyrolysis oilWith increasing growth worldwide, almost 1 billion tires were discarded each year and their disposal is a serious concern as it requires lots of space, and is a home of diseases. One of the major area to capitalize this waste is to convert it to oil via pyrolysis. However, the oil generated via pyrolysis contains 1.0-1.4 wt.% sulfur, which needs to be lowered before it can be used as fuel. As per current EPA regulation 15 ppm sulfur is allowed in diesel fuel. The major desulfurization process adopted by refineries is hydrodesulfurization (HDS) process. It is a catalytic process at high temperatures (350-400 °C) and pressure (7-10 MPa) in the presence of hydrogen. However, the expensive infrastructure for HDS and the availability of hydrogen at the tire pyrolysis site is a major concern. Therefore, this work proposes an oxidative desulfurization (ODS) process, which uses chemical solvents, catalysts and adsorbents instead of hydrogen for the removal of sulfur. The heterogeneous catalysts such as Mo, W, P, Mn supported on TiSBA15, TiO2, Al2O3 will be synthesized and characterized using BET, XRD, TEM, FTIR, RAMAN spectroscopy and XPS. The change in properties of the pyrolysis oil after ODS will be tested using supercritical fluid chromatography and simulated distillation. It is proposed that the designed ODS process will be able to lower the sulfur to less than 250 ppm in tire pyrolysis oil. The techno economic studies will be performed to compare the benefits of ODS against conventional hydrotreating process. Hysys will be utilized to design the process for ODS and hydrotreating, in order to obtain the parameter for evaluating the economic feasibility of ODS process. 
Disease, illness and injury monitoring of truck drivers in AlbertaThe goal of this project is to improve the health and wellness of long-haul truck drivers in Alberta. Truck drivers are often obese and have a variety of health conditions such as diabetes, high blood pressure, and heart disease. Long-haul truck drivers are especially at risk because of their long work hours, shift work, stress and monotony of driving, days away from home, limited access to healthy foods and opportunities for regular physical activity. Although there is no comparable data in Canada, US data shows that truck drivers have life expectancies that are 12 to 19 years less than the general population. Their poor health also affects other road users as truck drivers who have chronic diseases or are in poor health are more likely to be involved in traffic and fall-related accidents. While there is US data on truck drivers, the differences between the Canadian and U.S. environments (health coverage, industry practices, hours of service regulations, diet, climate, etc.) are significant enough to prevent the generalization of the U.S. results to the Canadian context. The objectives of this study are to: 1) to describe the health, lifestyle practices, working conditions, quality of life and job satisfaction of truck drivers; 2) identify correlates and predictors of poor health, accidents (motor vehicle collisions, falls), quality of life and worker compensation claims; and 3) evaluate the truck stop environment (e.g. healthy food options, resources for physical activities, access to health information, cleanliness, etc). This research will be the first to examine the interplay between health, work and environmental factors of Alberta truck drivers, leading to recommendations for improving the health and wellness of truck drivers in Alberta. 
Developing a fluorescent vascular contrast agent for fluorescent-guided surgeryThe goal of this research project is to develop a targeted vascular contrast agent, based on microbubbles, which can be used to aid in surgical resection of gliomas.  Often during the resection of brain tumours, the surgeon is faced with having to make decisions as to what is tumour and what is normal tissue.  These decisions have been aided greatly with the use of fluorescence-guided surgery.  Here, a contrast agent, usually an antibody labeled with a fluorophore, is i.v. injected prior to surgery (hours to days).  These contrast agents accumulate in the tumour and, with the use of an appropriate wavelength lamp, can be used to determine which tissues are normal and which are cancer.  This is great if the patient has been previously injected, but what happens if the patient has not been injected and the surgeon is faced with a difficult decision.  A microbubble-based targeted contrast agent that can fluoresce is an ideal tool in this case.  These microbubbles can be injected and will accumulate on the tumour blood vessels within minutes, similar to targeted ultrasound microbubbles, allowing for rapid identification.  In this project, we will take existing microbubbles targeted to the angiogenesis marker VEGFR2 and add a biocompatible fluorescent polymer to the shell, allowing them to fluoresce.  We will assess what wavelengths are most appropriate for surgery, and validate in a murine cancer model.  Within the murine model, we will determine the most appropriate microbubble dose for optical visualization, how long it takes to accumulate on the tumour vessels, and how long they remain visible.  This work will used to develop a prototype microbubble that will be used in a pre-clinical trial in collaboration with the Western College of Veterinary Medicine in resection of canine gliomas.
Precipitation change over east of Canadian Rockies under climate change background (1)Understanding the convection initiation mechanism over the Canadian Prairies will advance our understanding of the summertime severe thunderstorms there and improve their predictability. The improvement in the prediction of the frequency and distribution of severe thunderstorms over the Canadian Prairies will reduce loss of life, injury and damage to the economy from the mitigating disasters such as flash floods and other weather hazards.    The proposed research project for the student is to examine the regimes of warm-season convection and the initiation mechanisms of severe thunderstorms over the Canadian Prairies.     Previous studies indicate that the diurnal cycle is somewhat diminished and propagation of events less frequent from 42°-48° N compared to 36°-42° N. The relative roles of forcing mechanisms may be different for these two regions because of increased synoptic-scale forcing at higher latitudes. This project will determine whether this trend is sustained or reversed in the lee of the Canadian Rockies, especially as related to forcing by diurnal mountain-plain solenoid circulation. The hypothesis is that, for this high-latitude region, the triggering mechanisms could be a combination of mid-level shortwave associated with synoptic-scale trough, mesoscale convergence and stability features, as well as planetary boundary layer processes. The mountain-plain solenoid may act in concert with the synoptic-scale pressure gradient to give rise to severe convection over the Canadian Prairies. On the other hand, while the spatial scales are less than 20 km, moisture variability has a greater impact on convective inhibition values. Water vapor availability and depth near the surface can be an important factor in the development and intensity of surface-based thunderstorms. The water vapor in the planetary boundary layer could come from horizontal advection, the evaporation of surface water and transpiration by vegetation from the soil root zone.     Detailed monitoring and analysis from the Saskatchewan River Basin project will provide 
Climate Change impact on water resources over western Canada (1)Hydrology and water resources in the high latitude regions of the World are particularly sensitive to climate change. One of such regions is western Canada. Water managers, governments, and the general public, are keenly interested in how the water cycle and water resources will change as the climate changes, and what they might act to cope with changes in water availability.  A change in the convective storm environment, i.e. the wind shear and low-level moisture under a changed climate, may lead to possible precipitation regime shift and the potential geographical redistribution of water. Improvement in simulating precipitation patterns (initiation, mode) and magnitudes will provide a solid tool for future assessment of severe weather and water resources.    At School of Environment and Sustainability and Global Institute for Water Security in University of Saskatchewan (UofS), co‐located with Environment Canada's National Hydrology Research Center, Prof. Li and her research group are currently working on the development of the modeling framework for regional climate and the simulation of the future precipitation changes east of the Rockies. This framework consists of coupled atmospheric and land surface model. The regional climate analyses, based on coupled-model simulations, will enhance global model capabilities for future precipitation change projection, as well as human impacts on regional climatic and hydrological regime changes due to land-cover changes. This research will serve and benefit local policy maker and decision making process, particularly regarding water resources vulnerability and future availability. It will have significant economic consequences, including better planning for water supply, disaster management, food security and ecosystem sustainability.    The proposed research project for MITACS student include: (i) run the Weather Research and Forecasting (WRF) model, primarily with one-way nested domains covering the Saskatchewan River Basin; (ii) couple WRF regional climate model with the Noah land surface model to study the convection initiation 
Alternatives to antibiotics ion the poultry industry (1) The emergence and spread of antimicrobial resistance are complex problems driven by numerous interconnected factors, thus diseases in animals has focused attention on immune based control methods. Vaccines are a well known method to activate the immune system for improved disease protection, but they do not exist for some diseases and may not be effective when an immediate protective effect is required, e.g., in the face of a disease outbreak. Therefore, alternate strategies to produce protective immunity are required.  The “first responder” or innate component of the immune system detects an infection by recognizing features characteristic of the infectious organisms as “danger” signals. One of these danger signals is a pattern characteristic of bacterial DNA, known as CpG motifs (CpG-ODN).  Previously, we have demonstrated a significant protective effect of CpG-ODN against lethal bacterial infections in neonatal and adult chickens. This proposed research program will improve the utility of CpG-ODN by formulating CpG-ODN with carbon nanotubes enhancing the immunostimulatory effect of CpG-ODN and providing mucosal delivery (i.e. oral and nasal) of CpG-ODN. Moreover, this industry-feasible method of delivery of CpG-ODN-CNT will explore the efficacy of immunostmulation against viral infections in chickens (i.e. Infectious Bursal Disease). We will administer CpG ODN to chicks while still in the egg, thus avoiding the complicating effects of other stimuli on the immune system.
Incidence, pathogenesis and control measures of Enterococcus infections in chicken embryos and neonatal broiler chickens (New) (1)Yolk sac infections have become the number one disease problem in the broiler chicken industry in Canada.The emergence of yolk sac infections due to Enterococcus species has increased over the last two years atpoultry hatcheries in Saskatchewan and as a result, chick quality and broiler performance have decreasedsignificantly. Pathogens responsible for neonatal bacterial infections of broiler chickens originate from thehatchery and this leads to a very high first week mortality, chronic infections, increased culling duringgrow-out period of broilers and increased condemnations at processing. Moreover, the exact mode oftransmission, port of entry, and virulence mechanisms of Enterococcus is unknown. Because of these reasons,it is essential to minimize hatchery-borne infections and increase the performance of broiler flocks. Therefore,appropriate epidemiological surveillance is a necessity for disease investigation, and has implications forpreventive and control measures. The objective of this study is to identify the causes associated with increasedincidence of Enterococcal infections in chicken embryos and neonatal chickens and to study theimmunoprotective effects of oligodeoxynucleotides containing CpG motifs (CpG-ODN) against Enterococcalinfections. We are proposing to use CpG-ODN by the in ovo route to control the emergence of Enterococcalinfections in the broiler chicken industry.
Control of Reovirus infection in poultry You will learn pathogenesis of Reovirus infection in poultry by doing animal experiments (learning pathology, virology and immunology) 
Control of infectious bursal disease (IBDV) in poultry Learning virology, pathology and vaccinology of the IBDV infection in poultry. 
Toxicopathological Determination of Safe Dose Ranges of Neonicotinoids for Honey Bee Colonies The ‘gold standard’ mammalian safety toxicopathological tests (for example, teratogenicity = developmental defects; gonadotoxicity = effects on testes and ovaries; neurotoxicity = effects on brain) are very sensitive and reproducible examinations used by veterinary pathologists in the pharmaceutical industry and regulatory agencies to detect sublethal toxic effects of candidate drugs, pesticides and other chemicals in laboratory animals to determine the safe dose range of these medications/chemicals for humans and animals. However, comparable toxicopathological approaches using histopathology have not been developed for honey bees. We possess the appropriate expertise and research capacity to adapt this mammalian ‘gold standard’ safety evaluation to honey bees and to perform these safety studies on bees to determine the safe dose range for the three most commonly used neonicotinoids in agriculture. As a result, this research has potential to enhance the balance between crop pollination sustainability and crop protection from pests. The successful candidate will be involved in this research program along graduate students. The specific project will be designed in the area of honey bee health and pesticides according to strengths and interests of the successful candidate. 
Develop CFD-based models for Cerebral Aneurysms Treated with Flow-Diverting Stents Despite encouraging results of treatments with FD stents, post-treatment complications such as failure of occlusion and subarachnoid haemorrhaging have been reported at rates of 15-35%. Unfortunately, the reasons behind these complications have been rarely investigated and elucidated. Notably, treatment of cerebral aneurysms with FD stents alters the blood flow in stented arteries and thus the local hemodynamics. As a result, hemodynamic parameters, e.g., blood flow rate and pressure, can change depending on the stents and their deployment as well as the aneurysm/artery geometry. The changed hemodynamics can further affect and determine the treatment outcome and, specifically, may lead to the aforementioned post-treatment complications. As such, in-depth knowledge or insight into the changed hemodynamics and their effect on treatment outcome is of critical importance for neurosurgeons for both treatment success and complication avoidance.Due to the complex structure of both aneurysms and arteries, it is difficult, or even impossible, to gain knowledge of hemodynamics through experimentation. Instead of experimental methods, our research aims to develop mathematical modeling of the hemodynamics of a stented artery based on computational fluid dynamics (CFD), in which numerical solutions/simulations are provided for the governing Navier-Stokes equations of hemodynamics with established boundary conditions (determined by the inlet/outlet blood flow rate and/or pressure). As a piece of the above research, this undergraduate-student project is designed to perform a preliminary study on developing a CFD-based model to visualize the cerebral aneurysms treated with FD stents.



Three-dimensional (3D) printing tissue scaffolds with living cells Three-dimensional (3D) printing is one of the most techniques to bio-fabricate tissue scaffolds. By 3D printing, the biomaterial solution with living cells is applied, layer-by-layer, onto a stage, thus building a 3D scaffold. Notably, during this bio-fabrication process cells are subjected to sustained process-induced forces, such as shear stress, which may result in cell membrane disruption and thus loss of cell viability. Nowadays, in the scaffold bio-fabrication, the methods used to dispense the scaffold solutions are mainly employing time-pressure, rotary-screw, and positive-displacement valves, which utilize, respectively, pressurized air, a motor-driven screw, and a motor-driven piston for dispensing. Notably, the process-induced forces generated among these dispensing methods are different. Thus, it is rationale to hypothesize that the cell viability in scaffold bio-fabrication depends on the dispensing methods. As a part of work to test this hypothesis, the present undergraduate-student project aims to preform an experimental study on the cell viability in the scaffold fabrication by using the time-pressure, rotary-screw, and positive-displacement dispensing methods. It is envisioned that the findings from this project will be used to greatly preserve and improve cell viability in the scaffold bio-fabrication.
Three-Dimensional (3D) Printing Cardiac Patches for Myocardial Infarction Repair  Myocardium (or cardiac muscle tissue) has extremely limited regeneration potential due to the loss of or damage to cardiomyocytes (or the cells of which the myocardium is comprised) and scar tissue formation after MI. With advances in tissue engineering, implantation of engineering cardiac patches made from biomaterials into the affected myocardium shows promise for improving MI repair. This therapy is still being conducted in animal trials, and the key challenges are cardiomyocyte regeneration and angiogenesis (or formation of new vessels). To address these issues, we are developing novel cardiac patches based on 3D printing techniques in concert with nano-biotechnology-based strategies to release angiogenic factors. As a piece of work, this undergraduate-student project aims to 3D print cardiac patches that have been designed in our research. It is envisioned that this work will significantly advance the fabrication of cardiac patches encapsulating both living cells and growth factors to foster MI repair as well as support the development of other tissue engineering applications, such as for brain and spinal cord repair. 
Isolation and process optimization of medicinal and natural health products from flax seed using supercritical fluid (1)Flaxseed or linseed is an economically important oilseed crop in Canada which produces about 40% of the world's flaxseed. Its neutraceutical and pharmaceutical potential contribute to the value added of the seed and oil. Flax seed contains 32-45% of its mass as fatty oil that constitutes up to 73% of essential omega-3 fatty acid, alpha-linolenic acid which controls the metabolism of prostaglandins and decreases the content of triglycerides in the blood. Flaxseed is a rich source of lignans. Secoisolariciresinol diglucoside (SDG), one of the most abundant lignans is known to inhibit the growth of tumours and a potent antioxidant and hypertensive agent. Flax also contains an abundance of hydrophobic cyclolinopeptides (CLPs) which exhibit potent immunosuppressive activity, anticancer as well as antimalarial properties. Flax podophyllotoxin and its derivatives display potent anti-tumour activities by inhibiting tubulin polymerization.Complete recovery of bioactive components from flax seed by solvent extraction process requires the use of large volumes of solvents, and such procedures become costly, laborious, time-consuming and not environmental-friendly. Further, the major challenges in organic solvent extractions are the separation of individual bioactive components from the solvent extracts and its commercial implementation. Therefore innovative extraction and purification techniques are needed to improve the isolated yield and purity of value-added components from flax seed. Supercritical fluids have drawn enormous attention in recent times as potential extraction medium, since it is nontoxic, noninflammable, inexpensive, and easily separated from the extract by depressurization. In addition, the low critical temperature of supercritical carbon-dioxide allows extraction of thermolabile compounds without degradation. The objectives of this proposal are two-fold: 1. to isolate and characterize value-added bioactive components from flax seed using supercritical fluid extraction technique, 2. to develop an efficient catalytic process for the production of free omega fatty acids from their triglyceride counterparts in flax 
Techno-economic analysis and process modeling for hydrogen production from supercritical gasification of biomass (1)Hydrogen production from biomass is an attractive alternative for clean energy generation. Supercritical water gasification (SCWG) is a promising technology for effectively conversion of wet biomass into a pressurized, clean and hydrogen rich gas. SCWG technology involves gasification of the feedstock in water under its supercritical conditions (pressures above 22.1 MPa and temperatures above 374 °C). Catalysis is crucial for achieving promising conversion of biomass at a lower temperature, which could be bringing down the cost of this process.The core objective of this research program is to maximize the hydrogen yield from the process of SCWG of lignin and other biomass as hydrogen precursors. This research involves: (a) optimization of non-catalytic SCWG process of lignin; (b): screening/modification of traditional Ni-based catalysts; (c) exploration into novel catalysts for hydrogen production; (d) overall optimization of a catalytic process: performance comparison of best catalysts and hydrogen production from several biomass residues. Techno-economical evaluation of the SCWG process for the production of hydrogen from biomass is the main focus of this MITACS project. This includes the evaluation of the SCWG process and investigation of technological and economic issues. This work involves process simulation using the existing data and further optimization for hydrogen production based on the simulation. The results from simulation studies will be compared with experimental results and literature reports. Process cost estimation, cost comparison with other hydrogen production technologies and the potential environmental impacts will also be studied.  
Removal of sulfur and nitrogen species from bitumen-derived gas oil prior to hydroprocessing: Efficient approach towards improving refinery feedstock (1)Increasing demand for liquid transportation fuel has intensified the exploitation of heavy oil and bitumen as refinery feedstock. Oil sands-derived heavy crude oil is emerging as one of the alternative sources to meet the present and future energy demands. However, Athabasca oil sands-derived heavy gas oil contains high sulfur (approx. 4 wt.%) and nitrogen (approx. 0.3 wt.%) content as compared to those present in conventional crude oil (sulfur: approx. 2.5 wt.% and nitrogen: approx. 0.13 wt.%) which makes the hydrotreating challenging. Currently, oil and gas sector is focusing on cleaner fuel technologies to meet the stringent environmental regulations. In this regard, the improvement of the hydrodesulfurization (HDS) process by the removal of hydrotreating catalyst inhibitors, like heterocyclic nitrogen compounds (N-compounds) is worth considering. N-compounds deactivate hydrotreating catalysts used in the downstream secondary processing (such as fluid catalytic cracking and hydrocracking) of petroleum feedstock at a much faster rate than expected because of poisoning and inhibition. Removal of sulfur and nitrogen compounds by non-catalytic processes is emerging as a new trend in the hydrotreating of heavy oil because it reduces the hydrogen consumption during the process and can be achieved at less severe operating conditions. The present state of the art in denitrogenation of heavy oil has shown promising results by using an adsorbent material such as π-acceptor functionalized polymer for the selective adsorption of heterocyclic nitrogen species from oil. N-compounds (electron rich species) are capable of forming charge transfer complex with π-acceptors (electron deficient species), resulting in their subsequent removal from oil. The main objective of this proposal to eliminate inhibition and deactivation of the catalyst; thereby improving the hydroprocessing activity of the bitumen-derived heavy crude oil. Synthesis of the novel polymers with high sulfur and nitrogen adsorption capacity and their application in pre-treatment of heavy oil prior to hydroprocessing.
Conversion of Syngas to Alcohols: Economic Feasibility Analysis and Commercialization Assessments (1)Mixed alcohols, especially ethanol and C2+ alcohols (higher alcohols) have become a viable option to be explored for commercial clean transportation fuel applications as well as an effective octane number enhancer for motor fuels and also as potential alternative fuel for internal combustion engines due to their high energy content, green nature and environmentally benign footprints as compared to the conventional fossil fuels derivatives. In this regard, the conversion of syngas to higher (C2+) alcohols has garnered immense research interest in the field of syngas conversion to green fuels. Application of catalytic systems with desirable physicochemical properties for the conversion of syngas to higher alcohols in the so-called higher alcohols synthesis (HAS) reaction via the Fischer-Tropsch Synthesis (FTS) route continues to interest academic and industrial researchers. In this regard, alkali-doped MoS2 (ADM) catalyst, promoted with cobalt (Co) and rhodium (Rh) still remains an outstanding catalyst with great potential worthy to be further explored for HAS commercialization. That notwithstanding, undesirable side products such as hydrocarbons and CO2 via methanation and water gas shift reactions which tend to decrease productivity for total higher alcohols could be suppressed by the incorporation of alkali salts (e.g. K, Cs, Li) so as to improve respective products selectivity.The principle objective of this proposal seeks to develop economic feasibility analysis to explore possible opportunities for potential commercialization of this technology for syngas conversion to higher alcohols using CoRhMo-K/MWCNT catalyst. Process flow diagrams would also be generated as well as scaling-up options appraised for commercial technological applications.
Upgradation of pyrolysis oil into green liquid fuels via catalytic hydrodeoxygenation (1)Hydrodeoxygenation of bio-based feedstocks such as bio-oils and vegetable oils will be a promising route to produce high-quality fuels economically. Hydrodeoxygenation (hydrotreatment) of feedstocks that contain triglyceride produces diesel-like hydrocarbons, a deoxygenated (stable) product with high cetane number that is fully compatible with petro-diesel. Hydrodeoxygenation (HDO) is a vital hydrotreating process for removing oxygen from bio-oils and vegetable oils with high oxygen content (>15 Wt %) at high temperature and hydrogen pressure. Hydrogen is used to cleave carbon–carbon or carbon–heteroatom bond in a molecule to remove oxygen (heteroatom) and water is obtained as a by-product (direct hydrodeoxygenation). However, most of the times, oxygen is removed in the form of CO2 (decarboxylation) and CO (decarbonylation) which is comparatively an undesired pathway. Generally, pyrolysis oil is acidic and contains about 20-28 Wt.% of water. A high water content of pyrolysis oil offers many deleterious properties such as decreased calorific value, decreased oxidative stability and increased corrosivity. Presently, methods of solvent extraction and supercritical water treatment of pyrolysis oil are in existence. Pyrolysis oil (Bio-oil) will be characterized by their physical and chemical properties such as density, viscosity, gross heating value, elemental composition and moisture content. Series of transition metallic catalysts will be synthesized and evaluated on their activity for hydrodeoxygenation. Initial hydrodeoxygenation reactions will be carried out using guaiacol (model compound) and the optimized catalyst will be used for the hydrodeoxygenation of real feedstock (bio-oil). Screening tests will be carried out in a batch reactor setup at a reaction temperature of 250-350°C, agitation speed of 400-800 rpm and hydrogen pressure of 800-1200 Psi. Initial screening studies will help to understand the reaction mechanism and develop a kinetic model for hydrodeoxygenation reactions. Moreover, information on kinetics and reaction mechanism will help in the efficient design of a novel catalyst for further reactions.
Development of heterogeneous catalyst for the synthesis of canola oil biolubricants (1)Since vegetable oils are produced in abundant from the natural resources, synthesis of novel biobased fuels and chemicals from these feedstocks would serve as an alternative source to substitute mineral oils. Among several plant oils, canola oil is also finding its importance in the production of biobased products such as bioplasticizers, biodiesel, biolubricants, glycerol, polyols etc. Canola oil comprises of more than 90% unsaturated fatty acids attached to a triglyceride skeleton. The presence of unsaturation limits its applications as a substitute for mineral oil based lubricant because, unsaturation leads to unfavorable oxidative and thermal stability, poor lubrication and cold flow temperature behavior. The two-step research approach employed in this particular synthesis includes (i) epoxidation of double bonds (ii) epoxy ring-opening and esterification. After esterification step, canola oil molecules retains ester functionality with the absence of unsaturation. Our investigation confirmed that absence of unsaturation in canola oil demonstrated excellent lubricity with improved tribological properties. Produced canola oil biolubricant meets the standard specifications of ISO VG46 light gear oil lubricant. The current research investigation is on the synthesis and development of a solid acid catalyst for the above two-step method. The objective of the proposal includes preparation of MoO3/Al2O3 by sol-gel and wet impregnation method, optimization of parameters that affect the activity of the catalyst, and catalyst characterization. To measure the surface and bulk properties responsible for effective catalysis, catalysts will be characterized with advanced techniques such as Raman spectroscopy, temperature programmed desorption (TPD), electron spin resonance spectroscopy (EPR), N2 adsorption-desorption isothermal analysis, chemisorption, scanning electron microscopy (SEM), transmission electron microscopy (TEM) etc. Further, this research work also emphasizes on the optimization of process parameters using statistical experimental design schemes, development of a kinetic model, product analysis by 1H NMR and 13C NMR, and evaluation of tribological properties of lubricants. 
East Asian Buddhist Scriptures: “Secondary” Producers, “Primary” RolesThere are three separate fieldwork projects for this project that examine three sites to address three “secondary” producers: (1) twelfth century copies of eighth century manuscripts collected by distinct communities into Old Japanese Manuscript canons; (2) Late Koryŏ and Chosŏn era (14th-18th century) Korean manuscripts; and (3) fifteenth century Gozan editions of manuscripts and seventeenth century Chinese Chan canons (Jingshan). Researchers in this workshop will strive to accomplish three goals: (1) to produce an English / CJK catalog of canonical and extra-canonical materials to be compared with the Taishō, Korean, and primary and extant Chinese canons (e.g., Jingshan); (2) to compile an annotated bibliography and study of where canon-formation took place on the “periphery” by “secondary” producers; and (3) to produce an annotated bibliography and study of how sectarian, institutional groups shaped the process of canon-formation in East Asia. Goal (3) will lead to a working catalog current researchers and students can use to learn where to access important archives, collections, and sites where alternative—perhaps “original”—editions of texts, with colophons, can be accessed. Separate field workshops for this project will run during the summers of 2017; 2018; and 2019 in Japan, Korea, and China, respectively. The proposed projects are as follows: (1) 2017 in Japan: manuscript collections and archives (and site visit research) where Tendai manuscripts can be accessed; (2) 2018 in Korea: archival research (Dongguk and Seoul university libraries) and site fieldwork to re-examine how the Korean canon was informed by specific contexts and how manuscript production continued in Korea into the Chosŏn period tied to the boundaries of canonicity well into the nineteenth century. (3) 2019 in China: now readily available [Japanese] Gozan editions of Chan texts—compared with the Ōbaku canon—demonstrate how communities in southern China shaped and fundamentally redefined the Chinese Buddhist canon, from the ground up.

Phenometrics: Standing Biomass estimation from multi-modal data sourcesThe Plant Phenotyping and Imaging Research Center (P2IRC) is an agricultural research center managed by the Global Institute for Food Security(GIFS) and located at the University of Saskatchewan. P2IRC was established thanks to funding awarded to the University of Saskatchewan by the Canada First Research Excellence Fund award, Designing Crops for Global Food Security.Within the larger scope of the plant phenotyping project, a specific research question relates to the estimation of standing biomass through the growing season through to harvest. Biomass is a key variable in crop modelling, relating to water use efficiency (WUE), radiation use efficiency (RUE) and harvest index (HI). Biomass has been correlated to remote measurements such as NDVI, however NDVI saturates above a limited biomass density. With the addition of spectral, ultrasonic, imaging, and LIDAR technologies planned for deployment, there is an opportunity to develop improved models for non-destructive biomass estimation and biomass partitioning within the canopy.This project will contribute toward this particular research by i) acquiring multimodal data of test plots using a plant phenotyping mobile, ii) acquire gravimetric measurements of standing biomass throughout the season from destructive plots, with vertical partitioning of the biomass, and iii) using statistical models to investigate the correlations between data sources and biomass estimates.The student will contribute to our larger research objectives, and be able to execute and report on a scope-limited investigation of standing crop biomass estimation, including literature review, experimental design, data collection, analysis and reporting. In the course of the project, the student will develop their understanding of using cameras and basic image processing, LIDAR, and ultrasonic data.
East Asian Buddhist Scriptures: From the Canonical to the Post-Canonical1. This project is tasked with investigating the questions: “What socio-political dynamics fueled and continue to fuel the compilation of new canons in the modern period (largely unused textual, epigraphic and visual materials that, once adequately used, will lead the studies of EA religions from the Canonical to the Post-canonical age)?”2. Academic background: Several projects are underway to bring Buddhist manuscript canons found in Japan to the fore. The principal fruit of these projects has been to subject to criticism scholars’ over reliance on printed canons in China and Korea, and, in particular, to challenge the conventional authority of the Taishō canon within Buddhist studies. These projects have also urged scholars to employ manuscripts and an important methodological resource in the study of East Asian Buddhism and studies of Buddhist history. There are two major sources for large-scale Buddhist manuscripts in East Asia: one is the Dunhuang manuscripts; the other is the hand-copied canons  produced in Japan during the Nara, Heian, and Kamakura eras.3. Goals of this cluster includes specific tasks for fully understanding external factors including socio-political dynamics that have felled the compilation of new canons as specific objectives. 4.1 In collaboration with researchers based in Japan, in 2017 this cluster will organize field-trips to investigate both hand-copied manuscripts and printed canons preserved in monasteries and libraries in Japan. The targeted collections include: 1) Manuscript canons preserved in Nanatsu-dera, Kongōji, and Kōshōji; 2) Woodblock printed canons that were produced during the Song dynasty (960-1276) and currently preserved in Iwayaji, Kanazawa bunko, and Tōyō bunko.4.2 With support from local researchers in Korea, we plan to conduct fieldwork on the following Buddhist sites in Kyŏngju in 2018: Unmunsa, P’yoch’ungsa, Pulguksa, the remains of Kakhwangsa, Tonghwasa, and Haeinsa where the woodblocks of the Korean canon are preserved.

Development of physically modified pulse protein-stabilized nanoemulsions for food and beverage applicationsNanoemulsions with droplet radius <100nm were found to possess many advantages over conventional emulsions, including higher stability and improved bioavailability of poorly water-soluble bioactives. The overall aim of this project is to develop oil-in-water NEs stabilized by a mixture of sodium caseinate (SC) or whey protein isolates (WPI)) with physically modified pea (PPI) or lentil protein isolates (LPI). We have recently showed that PPI or LPI alone failed to produce stable flowable NEs displaying excessive droplet and protein aggregation (Yeramilli et al, Food Hydrocolloids, 2017; Primozic et al., Food Chemistry, 2017). We also found that mixing PPI with SC significantly improved nanoemulsion stability (Yeramilli et al, 2017), while for LPI, we used a protein modification technique to significantly improve its emulsification behaviour (Primozic et al., 2017). In the proposed project, we will take a combined approach of protein physical modification, along with mixing with dairy proteins to develop nanoemulsions. At first the pulse proteins will be heat treated and high-pressure homogenized to improve their solubility and emulsification behaviour. Immediately after these pretreatments, the pulse protein solution will be mixed with an oil phase (mixture of essential oil, such as, lemon or orange oil with vegetable oil) and high-pressure homogenized for multiple passes to develop stable nanoemulsions. In other experiments, the pulse proteins solutions will be mixed with different proportions of SC or WPI prior to their pre-treatments and then the nanoemulsions will be made using similar protocols as described above.   The nanoemulsions will be stored for a month and characterized by droplet size distribution, accelerated gravitational separation analysis and microstructure. Finally, lipid digestibility of the nanoemulsions will be determined using in vitro digestion process. It is expected that the development of stable nanoemulsion systems will enable us to explore many potential application of pulse proteins in food and beverage industries. 
Developing a microbubble contrast agent for site-specific delivery of the immunosupressant methotrexateThe goal of this research project is to develop a new microbubble contrast agent  that is specifically designed for delivery of the potent immunosuppressant methotrexate (MTX) by constructing them using a liquid perfluorocarbon (PFC) core instead of a gas core.  Liquid-core MBs are an exciting new vascular contrast agent designed for US that consists of a liquid PFC core surrounded by a shell.  Though very similar to clinically used MBs, the major difference is the choice of a liquid PFC core that has a boiling point between -2C and 29C.  The shell holds PFC in a superheated state in vivo, and application of US energy induces an immediate phase change from liquid to gas, giving an acoustic signal.  Though these are less echogenic than traditional MBs, they have the ability to carry and deliver large quatities of a therapeutic.  The liquid-gas conversion releases therapeutics within the liquid core, and has been used preclincally to deliver chemotherapeutics to tumours. One drug well suited to delivery using this approach is MTX.  Though not a common therapeutic for patients with chronic inflammatory diseases due to adverse effects, it may have benefit to pediatric paitents that have failed conventional therapy.  By initiating a site-specific delivery of MTX, we have the potential to achieve a high localized dose with a low systemic dose, which is well tollerated in pediatric patients.    In this project the student will develop a protocol for constructing and loading liquid-filled microbubbles with the drug MTX.
Leaf Surface Feature Identification The main objective of this project is to improve the ability to determine biophysical and biochemical features of a plant using non-destructive techniques.  Specifically this project aims to use spectral measurements to this end with applications in precision agriculture and plant phenotyping. As a part of this end goal, knowledge of leaf surface characteristics is an important part of the project (as both a species-identifying feature and their effects on spectral measurements).The effects of the leaf surface characteristics are largely unaccounted for in the current leaf models but the leaf surface can have a major effect on the scattering of light (in the case of leaf roughness and hairiness) and can mask the internal features of the leaf (in the case of epicuticular waxes). Identifying the effects of the leaf surface parameters will require characterization of the leaf surface and correlation of those characteristics with spectral measurements. To determine the physical leaf characteristics, a detailed imprint of the leaf surface will be collected on a time-invariant medium and the resulting imprint will be evaluated using a surface profiler. Spectral measurements of the sample leaves will also be collected using light polarization and spectrometers to determine the effects of leaf surface of measured spectral data. 
East Asian Religions: Authenticity and Authority This project will investigate two religious sites in the city of Jiyuan. The first is Jidu temple, the only remaining temple of traditional state sacrifice to rivers (sidu: Yellow river, Yangzi river, Huai river, and Ji river). The second is Mount Wangwu, one of the Daoist sacred mountains. We seek to respond the question of how have concerns with identifying “major religious traditions” and “genuine” authors affected perceptions of authority and canonicity and to provide a unique opportunity to address when, where, and who has defined authoritative and authentic religions in China.Using local experts to introduce the religious-historical context and current condition of the two sites, as well as the method and purpose of the visit, a comprehensive investigation of Jidu temple, including architectural style of the site, the legacy of state sacrifices to the river god, and stele inscriptions on site are recorded. At Mount Wangwu, investigating architectural style of Daoist abbeys, pre-modern material cultural evidence, stele inscriptions, and contemporary practices of Daoist priests at abbeys takes place.While traditional Chinese state religion has been largely disregarded by contemporary traditions-based definitions of religion in China (e.g., Buddhism, Daoism, Confucianism), many Daoist sites are overlooked due to over-emphasis upon either early or late Chinese Daoism. Jidu temple is the only remaining state sacrifice temple to rivers. On site, 72 buildings from the Song, Jin, Yuan, Ming, and Qing dynasties with more than 8,000 m2 and 100 steles are preserved. Nowhere else can researchers access such a rare example of traditional Chinese state religion. Mount Wangwu is one of the most important—though little studied—sacred Daoist sites with tangible links to Tang dynasty state patronage and dissemination of Daoist literature projects. It is a unique site to interact with contemporary Daoist priests, monasticism, ritual services, and the living architecture of Daoism. 
Dual-Integrating Sphere Design The main objective of this project is to improve the ability to determine biophysical and biochemical features of a plant using non-destructive techniques.  Specifically this project aims to use spectral measurements to this end with applications in precision agriculture and plant phenotyping. As part of this goal, knowledge of leaf hemispherical reflectance and transmittance measurements is required. It is difficult to obtain measurements of reflectance and transmittance of the exact same location on a leaf unless a dual integrating sphere apparatus is used as the sample must be moved between measurements. Currently, dual integrating spheres have been developed for specific purposes in individual laboratories, but are not available for purchase. Therefore, the design and building of a dual-integrating sphere apparatus would be necessary to ensure hemispherical measurements of both transmittance and reflectance can be taken on the same location of a leaf. Definition of the corresponding reflectance and transmittance integrating sphere equations is also necessary.  
Development of multilayered nanogels for lowering of fat and improving stability of encapsulated bioactivesNanoemulsions, due to their extremely small droplets, are stable for long periods of time (several months to years). Recently, we have shown that nanoemulsions with ionic emulsifiers can be transform into elastic gels at dispersed phase volume fractions much lower than microscale emulsions (Erramreddy et al, Langmuir, 2014). These low internal phase elastic nanogels does not flow and their properties resemble high internal phase conventional emulsions.  However, research on food grade biopolymer-based nanogel is still in its infancy, therefore, there is a need of the day to improve the formation of biopolymer-stabilized NEs and nanogels.This research is envisaged with the overall goal to achieve gelation in NEs at a much lower oil volume fraction by reducing the droplet size and forming a stronger and thicker interfacial membrane with various emulsifiers and biopolymers layers. The single layer NEs will be prepared with the different concentration of oil and low molecular weight emulsifiers by multiple passes through a high-pressure homogenizer. Nanogels will be formed by multilayered interfacial coating using electrostatic deposition of different biopolymer layers on the primary nanoemulsion droplets. This increase in the thickness of interfacial layer would significantly increase the effective oil volume fraction such that they will randomly jam to form an elastic gel at a significantly lower oil volume fraction than the conventional emulsion gel.The nanogels will be characterized by droplet size, gel strength, nanostructure and delivery of encapsulated bioactives using in vitro digestion study. The use of nanogels may provide novel structures and significantly improve the stability of several foods (tablespreads, baking fat). The gelation at much lower oil volume fractions makes the nanogels a healthier alternative to replace traditional high-fat foods.



Project 
Description 
(alternative 
language)

Research 
Area/Speciali
zation

Research Area 
Description

Student Roles
Student Roles 
(alternative 
language)

Student 
Skills

Creation, implementation, and evaluation of a free, open and modular textbook to help students reduce textbook costs while improving access, and facilitating inter-institution articulation and credit transfer through the integrated use of existing OER available worldwide. This will be a 3rd phase following up on the initial project funded by Alberta Advanced Education to promote the use of Open Educational Resources in the classroom and work done by previous MITACS interns.Open Education, pedagogy, and collaborative teaching and learning in classroom and on-line distance delivery models.The student will assist in all aspects of content creation and evaluation. This will vary from creation of grammatical content, multimedia supplementary materials, to activities and textual content of an interdisciplinary nature for the purpose of language instruction.A strong knowledge of the Spanish language used in formal educational settings with experience in education and delivery of of instructional content, ideally in both classroom and on-line settings.A solid understanding of computer technologies used in the delivery of instructional content, such as: Office; image, audio, and video editing software for content creation,
Creation, implementation, and evaluation of a free, open and modular textbook in Spanish to introduce undergraduates to Latin American civilization, history. and culture, The project will help students reduce textbook costs while improving access, and facilitating inter-institution articulation and credit transfer through the integrated use of existing OER available worldwide. This project will be building on the existing project funded by Alberta Advanced Education and previous MITACS funded interns to provide Open Educational Resources exploring the diversity of the Latin American sociocultural landscape. Open Education, pedagogy, and collaborative teaching and learning in classroom and on-line distance delivery modelsThe student will assist in all aspects of content creation and evaluation. This will vary from collection, synthesis and editing of interdisciplinary textual content and multimedia complimentary materials, to activities and of an interdisciplinary nature for the purpose of language instruction and cultural awareness.A strong knowledge of the Spanish language used in formal educational settings with experience in education and delivery of of instructional content, ideally in both classroom and on-line settings. A solid understanding and awareness of Latin American history, politics, anthropology, archaeology, literature, or art with a desire to further explore the any other aspects.A solid understanding of computer technologies used in the delivery of instructional content, such as: Office; image, audio, and video editing software for content creation,
Creation, implementation, and evaluation of a free, open and modular textbook to help students reduce textbook costs while improving access, and facilitating inter-institution articulation and credit transfer through the integrated use of existing OER available worldwide. This project will create a survey resource of Hispanic Literature from the 14th to the early 20th century based on Open Educational Resources.Open Education, pedagogy, and collaborative teaching and learning in classroom and on-line distance delivery models.The student will assist in all aspects of content creation and evaluation. This will vary from creation of on-line literary texts, multimedia supplementary materials, to activities and evaluative content of an interdisciplinary nature for the purpose of language instruction and as a panoramic survey of Hispanic literature from the 14th century to the early 20th century.A strong knowledge of the Spanish language used in formal educational settings with experience in education and delivery of of instructional content, ideally in both classroom and on-line settings. A strong background in Spanish narrative, poetry, and theater in any area of Latin America or from Spain with a desire to explore the Spanish literary expression worldwide. A solid understanding of computer technologies used in the delivery of instructional content, such as: Office; image, audio, and video editing software for content creation,Previous exposure to the sociocultural, political, and historical context of the Hispanic world.
High dropout rate is a major concern for many universities that offer e-learning courses. If the dropout-prone students can be identified at their early stages of learning, the dropout rate can be reduced by providing individualized care to the students at-risk. Due to the electronic nature of the learning management systems (LMS), various attributes of the students’ progress can be monitored and analyzed over time. The main objective of this project is to explore what progress information about a student can be extracted from Moodle in a course and how this information can be used as features with a classifier to predict dropout prone students at an early stage to provide individualized support. Combination of different features as well as classifiers will also be analyzed in this project.My research interests include:Image ProcessingComputer VisionMachine LearningArtificial IntelligenceMedical Image AnalysisLearning AnalyticsStudents are expected to have the following skills:--Feature selection--Pattern classification--Moodle--Python
Canada’s oil & gas reserves offer tremendous potential for long term growth and employment for Alberta and for Canada. This resource helps reinforce Canada’s position as a stable, dependable source of oil and gas for national and international markets. However, concerns over the extraction and management of this resource are causing resistance from citizens and stakeholders because of the potential water and soil contamination. Land use changes due to oilsand are strong determinants of soil degradation, absorption and diffusion of pollutants. However, the whole life cycle of oilsand wastewater is poorly understood because of complex natural abiotic processes such as soil absorption and filtration of chemicals, and biotic recycling via root systems and microorganisms. Indirect effects from oilsand could be detrimental, but there is a scarcity of data to verify current claims. There are also major knowledge gaps in how the oilsand pollutants will degrade and diffuse through the biogeochemical processes above and below ground once they are inputted to a site or a watershed. Our previous work on the agroecosystem modeling using Denitrification Decomposition (DNDC) helps to establish our position in terms of the needs of integrated modeling of oilsand and agroecosystem. DNDC is a flag model of agroecosystems, which couples oilsand and biogeochemical processes. The objectives of this proposed project are to develop a modeling framework of an integrated oilsand and agroecosystem for deeper understanding of the environmental impacts of oilsand on agricultural and rural systems in Canada. We will develop a new submodel on abiotic and biotic processes of oilsand pollutants, coupling with the existing four submodels of DNDC. This project will also help identify key factors, design and implement effective monitoring systems for the environmental impacts of oilsand pollution on rural regions, and propose practical mitigation measures for watershed management of the cumulative effects of oilsand. Professor Junye Wang is currently Campus Alberta Innovates Program Research Chair and manages a group of environmental modelling syudents. Prof. Wang’s researches focus on energy, environment and sustainability. He has over 30 year experience of multi-scale and multidisciplinary modeling and is internationally recognized as a leader. His research program is aimed at integrating agroecosystem modelling, fuel cells, microbial fuel cells, remediation, reclamation, Geographic Information System (GIS). He has developed various models of various physical, chemical and biological systems using analytical and numerical approaches.These two students will support postdoctoral researchers who work on modeling of integrated oilsand and agroecosystem. Two students will focus on data collection and database, modelling of biogeochemical and hydrological processes respectively. programming (Fortran, C or C++), Environmental modelling, agroecosystem, computing, numerical computation, database, GIS.
Flows in manifolds are of great importance in quite diverse fields of science and technology, includingfuel cells, spargers, solar collectors, microchannels, porous infiltration and irrigation. Study of flow distributionand pressure drop is vital to predict process performance and efficiency of manifold systems. Inthis project, students will perform research and development of theoretical models and methodology of solutionsin flow in manifolds. The generalised model will be developed to be applicableto not only designs of continuum manifolds but also those of discrete manifolds with constant or varyingfactors. The theoretical model provides easy-to-usedesign guidance to investigate the interactions among structures, operating conditions and manufacturingtolerance under a wide variety of combination of flow conditions and geometries through threegeneral characteristic characterization and to minimize the impact on manifold operability.Professor Junye Wang is currently Campus Alberta Innovates Program Research Chair and manages a group of environmental modelling syudents. Prof. Wang’s researches focus on energy, environment and sustainability. He has over 30 year experience of multi-scale and multidisciplinary modeling and is internationally recognized as a leader. His research program is aimed at integrating agroecosystem modelling, fuel cells, microbial fuel cells, remediation, reclamation, Geographic Information System (GIS). He has developed various models of various physical, chemical and biological systems using analytical and numerical approaches.These two students will work on modeling of flow distribution in manifold systems. Two students will perform modelling of different manifold systems. Mathematics, fluid mechanics, differential equations, Microsoft Excel and word. 
Vehicle detection, counting and classification has been a classic problem in automated traffic monitoring and control systems. In this research project, a simple traffic monitoring system will be developed using deep neural network. In the first step, a simple background subtraction based method will be used to detect and segment moving vehicles. Then different feature extraction techniques will be applied for multi-representation of the vehicles. Finally, those features will be feed into a deep neural network for the classification. The main objective of this project is to analyze the suitability of using different features and the deep neural network for the vehicle detection and classification applications.My specialized research area are the following:Image ProcessingComputer VisionMachine LearningArtificial IntelligenceMedical Image AnalysisLearning AnalyticsStudents are expected to have the following skills:--Feature selection--Pattern classification--C/C++ and OpenCV
Face detection and tracking has been an active research topic in video surveillance. To identify the location of a person of interest in a surveillance vicinity or to accumulate the decision on recognition of a person in a face recognition system, the face tracking is applied. Face tracking is also applied for generating 3D face models online. Recently, subspace learning based tracking techniques (e.g., incremental visual tracking) have become popular for face tracking as they can incorporate the facial appearance change information in the track model over time.  However, due to flexibility in updating the track models with all the observations over time, these techniques often face problem with incorrect updates and causes frequent track drifts, specially in case of multi-face tracking. In this research project, some visual constraints will be applied to alleviate these challenges. In addition to this, some other issues, such as track initialization, track drop and track recovery, will also be addressed to improve the face tracking methods in this research project.My specialized research area are:Image ProcessingComputer VisionMachine LearningArtificial IntelligenceMedical Image AnalysisLearning Analytics-- Student will do literature review on different subspace learning based tracking techniques and visual constraints.-- Student will also do programming using C/C++ and OpenCV to develop a demo of a face tracking system, especially for multi-face trackinStudent is expected to have knowledge in the following:--Subspace learning based tracking techniques--Pattern classification--C/C++ and OpenCV
Facial expression recognition is the key to non-verbal communication and analyzing human perception and interpretation. Due to the important role of facial expression recognition in human interaction the ability to perform facial expression recognition automatically via computer vision enables a wide range of novel applications including emotion detection, intention detection and students’ engagement detection in distance education. In this research project, a simplified module of facial expression recognition will be developed by analyzing frame sequences in videos. Temporal features, such as SIFT and optical flows, are known to be efficient for image sequence analysis in videos. In this research project, various temporal features will be extracted from videos and feed into a deep neural network to analyze the suitability of using these techniques in facial expression recognition. Performance in recognizing seven basic expressions of faces will be analyzed, which includes anger, disgust, fear, happiness, sadness, surprise, and neutral. My specialized research area are the following:Image ProcessingComputer VisionMachine LearningArtificial IntelligenceMedical Image AnalysisLearning Analytics-- Student will do some literature review to gather knowledge about temporal features and deep learning.  -- Student will also do programming in C/C++ and OpenCV to develop a short demo for facial expression recognition using temporal features and deep lRequired skills for this project are the following:Machine learningDeep learningComputer visionC/C++ and OpenCV
Current face recognition systems perform well in controlled environments, where face images are captured under frontal pose with strict constraints. However, in an unconstrained environment where a face may be captured in indoor/outdoor under arbitrary illumination and large pose and appearance variations or with partial occlusions, these systems may fail. To deal with these challenges, much attention has been devoted in the facial feature extraction stages. In this research project, we will investigate various feature extraction techniques, especially those published in the last few years and robust to illumination variation, pose and expression changes, and in occlusion, in face recognition. We will use these features with template matching or with simple classification systems to identify which features show robustness against what type of challenges (pose, illumination, expression, or partial occlusion) in face recognition. Fusion of features will also be investigated in this project.My specialized research area:Image ProcessingComputer VisionMachine LearningArtificial IntelligenceMedical Image AnalysisLearning Analytics-- Student will do some literature review on recent feature extraction and face recognition techniques. -- Student will do programming in C/C++ and OpenCV to use those features with a classifier or template matching to evaluate the performance of face reStudent are expected to have knowledge in the following:Pattern recognitionImage processing and computer visionFeature extractionC/C++ and OpenCV
A previous research project has developed an application system solution to address all the short comings of the present motion sensor fall prevention system. It will utilize multimedia, light , sound, video and mobile application. There fore the notifications will be sent directly to the nurse and not restricted to a confined area like the nurses’ station. Loud alarms will also be eliminated.To design, test and validate a fall prevention system that will be triggered by sencing the motion of the resident. The related devices that will then be turned on will include but not limited to the followings:1. Light 2. Voice chip with a pre-recorded voice of the resident’s family member. The message will be used to calm the resident down and ask him to wait for assistance, and that a care worker is on their way3. Video camera4. Through WIFI, the video camera will send a signal to a smart phone or multiple smart phones , turn the phone on with the recorded video and send the signal to a remote recording device that will have the capacity to record the video.5. The nurse carrying the smart phone will either attend the resident herself or call for assistanceThis project will study and develop alternative video camera based on Raspberry Pi micro-computer to address the short falls of commericial available video camera, then to integrate the video camera into the previously developed Fall Prevension System.  This project requires strong programming skill in Java or/and php, i.e. web-based programming. Students in computing science, computer engineering, and information system having experience in web-based programming could well suite for this project. Students in electrical and electronic engineering with strong programming skill in web-based programming could be also suitable for this project.The main research task for a student to this project is to develop and integrate an Raspberry Pi -based video camera. The majority of work for the student will be programming. The student will develop an application in Java or/and php programming language on Raspberry Pi Lunix OS.  The student will also integrate the video camera  into a previously developed web-based system and enable previouly developed mobile application to communicate with the video camera.This project requires strong programming skill in Java or/and php, i.e. web-based programming, to be abale to work on Lunix OS and Android OS. Students in computing science, computer engineering, and information system having experience in web-based programming could well suite for this project. Students in electrical and electronic engineering with strong programming skill in web-based programming could be also suitable for this project.
Today, more and more students choose to study via online educational organizations.  These universities offer courses in science such as chemistry, physics, biology, and geology.  For many of these courses, a lab component must be completed in order to get full credits for the course.  As a result, online students must do the lab components at home or physically come to the universities' labs.  As a result, there is a need for an alternative solution that would also fully engage remotely located students and increase the learning outcome when doing remote lab activities.  Students from university such as Athabasca University would greatly profit from being able to “transport” themselves and be “there” when doing lab works or similar activities.  This could be achieved via a robot “Avatar” that would be controlled by a remotely located operator; in this case, a student at home.  Today, regular Internet bandwidth is enough to provide a good user experience.  Furthermore, some studies show that a Telepresence robot in a class room setting help in learning activities.  This research project is to enhance the web-based user interface for online control the telepresence robot to study a better way for online use to interact with the remote lab environment in order to achieve online user's experiences to be presented in the remote lab in terms of controling robot and interact with the lab work and environment.The main research task for a MITACS Globalink student to this project will include assembling telepresence robots and participate development of a web-based application that enables online users to interact with the telepresence robot. The majority of work for a MITACS Globalink student will be programming. My research interests include Location-Based Technologies, Mobile Computing and Technologies, Mobile Learning, Adaptive Mobile Learning and Commerce, Wireless Sensor Networks, Computer Network and Cyber Security, Cloud Computing, and Telepresence Robotics. The main research task for a student to this project is to develop web-based application for online users to interact with the telepresence robot. The majority of work for the student will be programming. The student will develop web-based application in Java or/and php programming language.  The student will also participate the telepresence robot assembling and experimental implementation. This project requires strong programming skill in Java or/and php, i.e. web-based programming. Students in computing science, computer engineering, and information system having experience in web-based programming could well suite for this project. Students in electrical and electronic engineering with strong programming skill in web-based programming could be also suitable for this project.
This project provides an unique opportunity to explore a cutting-edge 3D real-time visualization software, vieWTerra. The purpose of this project is to study and explore the functions and features of the vieWTerra in order to create a plug-in to integrate a snow model for snow study for physical geography research and education. The objective of this project is to use the software's SDK to develop a plug-in for the software, which will allow to use the snow model, to import and export our own dataset data to the software database, and to create or modify the existing certain parameters of the software. The vieWTerra software's information is as follows:"The vieWTerra Viewer allows seamless navigation around a 3D real-time ellipsoidal model of the Earth, zooming in and out without loading times and with a total freedom of movement in every direction from the bottom of the seas to outer space. Being a 4D system, it takes in account the time (T) dimension in order to allow for continuous time of day and seasonal changes, dynamic rendering of all types of weather conditions or dynamic scenario creation and replay.Users can integrate more accurate data in multiresolution format on their own. The vieWTerra Viewer includes various controls in its User Interface, so that users may conveniently and in real-time change the various parameters in the 3D Window: time of year, time of day, temperatures, wind speed and direction, precipitations, snow cover and visibility. It also already includes a set of dynamic entities. Users can very quickly and easily implement their own scenarios, by customizing the scenery and animating the scenes via the various controls of the User Interface. "My research interests include Location-Based Technology, Mobile Computing, Adaptive Mobile Learning and Commerce, Enterprise Computer Network, Cyber Security, Internet of Things, Big Data, Cloud Computing, Cyber-Physical System, and Telepresence Robotics. Currently I have put my research focus on Big Data Privacy, Telepresence Robot Empowered Smart Lab System, and Mobile and Virtual Fieldtrip Research and Development for Physical Geography Research and Education.The student will have an opportunity to experience a whole cycle of the research project. The student will asked to review necessary research literature, to learn the vieWTerra software, to design and develop the plug-in via the SDK provided by the software, then test the developed plug-in, eventually write a paper or project report. Ultimately, coding in C/C++ for the development of the plug-in will be the main task for the student in the project.The student can access to C/C++ VWorldTerrain© technology library to  freely modify certain parameters, and create import/export plug-ins for our own model and datasets. The student should have good programming skills in C/C++, writing store procedure, doing basic database administration, and familiar with Windows 7 and above operating systems. The student should have good English communication skill. The student's knowledge on 3D visualization, GIS, physical geography will be the assets.
Herbicides such as glyphosate and 2,4-D are frequently found in surface waters, often at low concentrations.  The effects of these herbicides on aquatic ecosystems are largely unknown.  From previous research in this laboratory, we know that the herbicides glyphosate and 2,4-D can negatively affect biofilm function (gross primary production, respiration) and accumulation of biomass.   This research project will extend our work on herbicides and biofilms.  We will use chemical diffusing substrates to model the exposure of biofilms to low concentrations of glyphosate and 2,4-D in lentic and lotic systems.Chemical diffusing substrates consist of a diffusing medium such as agar in a small cup.  The agar is amended with a low concentration of the chemical of interest.  A porous substrate (e.g. fritted glass, cellulose sponge, etc...) is held to the surface of the agar.  When placed in an aquatic system, the substrate is colonized with microbes (algae, bacteria, and fungi).  Over time, biofilms grow on the substrates.  Biofilms grown on control substrates are compared with those grown on substrates that were exposed to chemicals present in the agar.  Gross primary production, community respiration, and biomass are measured for each substrate biofilm, and compared among different treatments.This project will investigate how NAs affect biofilms in terms of:- dose dependence- effects on autotrophic vs. heterotrophic biofims- effects in lentic vs. lotic systems- effects of nitrogen and phosphorus availability- effects on different biofilm populations (growth phase vs. mature)Field sites will be located near the Athabasca University campus.Aquatic environments are exposed to a wide range of anthropogenic substances, often at very low concentrations.  The effects of these substances on aquatic ecosystems is an emerging research area. Aquatic biofilms are important because they underpin aquatic food webs. Diffusing substrates are a novel way to study the effects of low concentration water soluble compounds on aquatic biofilms.The student will be required to do the following experimental roles:1) Prepare diffusing substrate arrays.2) Deploy substrate arrays in a pond and a stream, and collect them for analysis (this involves field work).3) Calibrate water quality instruments and measure water quality parameters in field sites.4) Measure gross primary production, community respiration, and chlorophyll concentrations in the biofilms.5) Complete calculations, including statistical analysis of results.6) Help prepare results for possible publication.The student needs to have completed at least two years of university level studies in chemistry of biology.  The student must have completed at least one full year course (6 credits) in analytical chemistry.
Naphthenic acids (NAs) are one of the waste products of oil sands production, and are of environmental interest because of potential effects on aquatic life near oil sands operations.  NAs are known to be toxic towards bacteria, for example.  This investigation is into the effects of NAs on aquatic biofilms.  We will use chemical diffusing substrates to model the exposure of biofilms to low concentrations of NAs in lentic and lotic systems.Chemical diffusing substrates consist of a diffusing medium such as agar in a small cup.  The agar is amended with a low concentration of the chemical of interest.  A porous substrate (e.g. fritted glass, cellulose sponge, etc...) is held to the surface of the agar.  When placed in an aquatic system, the substrate is colonized with microbes (algae, bacteria, and fungi).  Over time, biofilms grow on the substrates.  Biofilms grown on control substrates are compared with those grown on substrates that were exposed to chemicals present in the agar.  Gross primary production, community respiration, and biomass are measured for each substrate biofilm, and compared among different treatments.This project will investigate how NAs affect biofilms in terms of:- dose dependence- effects on autotrophic vs. heterotrophic biofims- effects in lentic vs. lotic systems- effects of nitrogen and phosphorus availability- effects on different biofilm populations (growth phase vs. mature)Field sites will be located near the Athabasca University campus.Aquatic environments are exposed to a wide range of anthropogenic substances, often at very low concentrations.  The effects of these substances on aquatic ecosystems is an emerging research area. Aquatic biofilms are important because they underpin aquatic food webs. Diffusing substrates are a novel way to study the effects of low concentration water soluble compounds on aquatic biofilms.The student will be required to do the following experimental roles:1) Prepare diffusing substrate arrays.2) Deploy substrate arrays in a pond and a stream, and collect them for analysis (this involves field work).3) Calibrate water quality instruments and measure water quality parameters in field sites.4) Measure gross primary production, community respiration, and chlorophyll concentrations in the biofilms.5) Complete calculations, including statistical analysis of results.6) Help prepare results for possible publication.The student needs to have completed at least two years of university level studies in chemistry or biology.  Completion of a course in analytical chemistry is a definite asset.
This project will involve testing of a variety of novel antimicrobial compounds that we have identified in our laboratory on bacterial biofilms produced by the bacterium Pseudomonas aeruginosa as well as other species.  The compounds tested are small molecule inhibitors and peptides that have been shown to disrupt bacteria in a high-throughput assay we have developed.  The compounds will be tested and evaluated for efficacy using a BioFlux apparatus, which allows for the formation of biofilms in physiologically relevant conditions under shear flow.  Biofilm integrity will be monitored using phase and fluorescence microscopy and analyzed using computer software designed to measure the depth of the biofilm and the intensity of the fluorescence.  Compounds will also be tested in synergy with known antibiotics to see if they can enhance or improve the outcome by eliminating bacterial biofilm production.Our research is focused on understanding the mechanisms that contribute to the survival of bacteria in multiple environments.  Bacteria commonly exists as a biofilm, which is a collective biomass of dormant and active cells surrounded by a complex matrix. Up to 80% of all bacterial infections are the result of biofilms which are 1000X more resistant to treatment with antibiotics.  The combination of this resistance and the rapid decline in the availability of effective antibiotics on the market has led us to develop new antimicrobial compounds.The student will be required to prepare concentrations of the antimicrobial compounds, grow bacteria, run the BioFlux machine to produce biofilms, use microscopy to measure the biofilm integrity, collect and analyze data, and keep good records.  Students may also be required to test the antimicrobial compounds on planktonic cultures as a comparison.  Students will work hands-on in a laboratory setting and set their daily schedule according to the project.  Students should be able to work somewhat independently once they have been trained.  Students should be responsible and be able to communicate their data on a regular basis.Students should have a background in biology and should have taken at least one microbiology course.  A knowledge of chemistry and biochemistry is also beneficial.  Experience with microscopy, microbiological techniques, computers, and data collection is important.
This project aims at the removal of contaminants from water and soil through bioremediation with fungal cultures. Specifically, the feasibility of a range of wood substrates for inoculum production will be tested. The project will use bioassays (Microtox) for testing degrees of contamination before and after treatment and in a later phase, chemical analysis.  Phase 1: In the first phase of the project a bioassay will be performed with contaminated water and soil. In extreme cases of pollution some dilution may be necessary. Phase 2: Preparation of fungal inoculum using a combination of wood and grain based substrates. (This step may require about 3 weeks). Several different fungal strains will be used. Phase 3: The third phase of the project involves the development and testing of various fungal inoculation units for efficiency. They will be used both in aquatic and in soil based microcosms.  Phase 4: Microcosms will be inoculated with various fungal species. Phase 5: After regular time intervals of exposure treated water or soil will be ‘harvested’ every three days and subjected to a bioassay. This will be followed by chemical analyses. In the final phase 6 of the project, field based trials with fungal inocula will be conducted. Chemical analysis of selected contaminants will provide insight into the fate of individual pollutants after fungal exposure. I am a mycologist interested in the ecology and biodiversity of mushrooms and other higher fungi. I have worked on the characterization of ectomycorrhiza on trees and on the systematics of basidiomycetes.Currently I am looking at the capacity of fungi for use in bioremediation, specifically the cleanup of sites contaminated by oil extraction activities. Fungi are showing a remarkable capacity to tolerate pollutants and, in addition, to degrade numerous pollutants created by industrial and resource extraction activities. We have found that there are vast differences in the biodegradation ability of different fungal species.Students will be involved in phase 1-5 of the project. Previous Mitacs students have already developed and improved the methodology used in those experiments.Students will culture fungi, develop inoculation units, create microcosms in water or soil based versions and measure contamination with the Microtox Unit.The student must have a solid background in biology and basic laboratory skills.  Experience in the culturing of micro-organisms would be an additional asset. 
In this project we are looking at ways to develop and improve fungal inoculum from ectomycorrhizal fungi. In particular we are looking at Suillus sibiricus (and possibly other Suillus species), an ectomycorrhizal fungus that forms associations with pine species in Alberta (including the  endangered species P. albicaulis). The current, successful method for tree seedling inoculation requires prior collection of fruitbodies to be used in the inoculations; this is a painstaking process and its success depends on finding a sufficient number of fruitbodies before inoculation.Therefore, this project aims to look at the feasibility of alternative methods for the production of inoculum. In particular, we are looking at the production of liquid cultures (and possibly pellets) that could be used to inoculate trees, using existing stock cultures. We are also looking at some of the factors that might affect inoculum viability, particularly the viability of the basidiospores. In addition, we are studying how other fungi might influence inoculation success.  If successful, alternative methods of inoculation will result in increased  inoculation success and may have implications for other practical applications of mycorrhizal research.I am a mycologist  studying higher fungi (mainly basidiomycetes), their biodiversity and ecology. In particular, I am interested in the ability of fungi to form associations with plants in the form of mycorrhizae.  Fungi also have the ability to degrade many environmental toxins and I am looking at ways to use fungi for bioremediation. There are many practical applications of fungal biology. Mycorrhizal fungi are used in forestry and agriculture to enable trees to grow and to improve plant performance. Fungal bioremediation is a "green technology" with a potential to clean up contaminated sites.The student will produce a variety of different liquid media and test the performance (growth rates etc) of the fungal (Suillus) inocula under different environmental conditions. , In addition, the student will test whether solid (natural) substrates would support the growth of these fungi. Subsequently, fungal inocula will be preserved using a variety of methods (e.g. drying, -80 C storage) followed by viability tests to find out which preservation method is optimal.Students with good microscopy skills may also study inoculum (spore and mycelial) viability. Students must have an adequate background in biology and ecology and be familiar with basic laboratory procedures including microscopy. Experience in culturing micro-organisms would be an additional asset.
The central technology being explored as a platform for this learning trace process is the blockchain algorithm, popularized in cryptocurrency transactions. Blockchain algorithms use a hash algorithm, nonce and block code, along with the message packet, to generate a hash code. These can be arranged into a chain by embedding the hash of a previous block into the packet of the next. The nonce key is chosen such that the generated hash is signed, with a static header. Cryptocurrency blockchains use the hash header “0000” as its signature. Unsigned hashes can be fixed by changing all following messages in the chain. Therefore, to ensure tampering security, multiple trace stores will have to be installed for error detection and correction.By following this procedure, tampering in the chain can be detected by the fact that any tampered block in the chain will have an unsigned hash, or by the fact that a particular blockchain does not agree with its comparable chains stored in other servers. This will make the learning trace immutable. In addition to this feature, this project will explore the ability for a student to extend and retract read permissions to this blockchain, or segments thereof, through the use of RSA encryption algorithms. This will make the learning trace under the control of the owner.Additional features of this format to be explored include the ability of evaluating institutions to independently and verifiably add assessments to a learning trace chain, the use of chain attributes as indicators for learning performance, and the use of learning trace chains as a resource for employers evaluating potential and current employees.Architectural features of this project will involve a learning event chain server and data store, a learning event ingestion system, a learning event inferencing system, and a learning event chain browser. This project proposes to create a durable, secure learning trace recording and analytics inferencing process for use in any environment which wants to record learning traces. As a priority, this system will record raw data and inferences in an immutable branching chain of learning events. In so doing, the resulting learning traces will be resistant to tampering and will be in a form amenable to encryption and controlled sharing.First, the candiates will explore the problem and conduct literature review on blockchain and learning analytics. Then, they will then develop a prototype blockchain using existing freeware and populate it with data from an existing learning analytics system. Finally, they will then conduct tests on immutability of blockchains and explore the inferencing capacity of the learning analytics system with preexisting algorithms.The candidates should have strong coding skills, preferably in Java. The candidates should also have some background in cryptoanalysis and related mathematics. Importantly, the candidates should be proficient in English reading and English writing comprehension, as they will perform a literature review of the blockchain and learning analytics technologies and applications.
In 2000, road traffic congestion in USA alone caused 3.6 billon vehicle-hours of delay, 21.6 billion liters of wasted fuel, and US$67.5 billion in lost productivity. Yearly estimates on economic, health, and environmental cost of traffic congestion in New Zealand is in excess of NZ$1 billion [Hazelton, 2010]. Traditionally, traffic modelling has concentrated on simulating traffic behaviour. The science of traffic analysis, modelling, and optimization aims to estimate traffic load, to detect and prevent traffic congestion, and to optimize the flow of traffic. Optimization of traffic flow not only reduces drivers’ stress levels, but also reduces air pollution [Angleno, 1999] and controls fuel consumption with respect to the environment and the economy. This proposal directly addresses the later – to optimise vehicular gasoline consumption in urban centers by regulating the flow of traffic using smart traffic lights.Classical traffic models are mostly based on the treatment of vehicles on the road, their statistical distribution, or their density and average velocity as a function of space and time. Most models employ techniques ranging from cellular automata, particle-hopping, car-following, gas-kinetics, through to fluid dynamics present a passive approach to traffic optimization. That is, traffic data is collated apriori and the models are validated posthoc. In a compelling argument for the need to change the manual adjustments to traffic signals, Thorpe [1997] showed, using limited simulation models, that the best traffic signal performance could be achieved using Reinforcement Learning. Many urban centers now employ traffic lights that respond to real-time data obtained from devices such as road loops, video cameras, and other traffic detectors [Olsson, 1996]. This project aims to develop a Bayesian Network model that simulates the control of traffic lights on a main artery road to improve the flow of traffic in areas surrounding the artery.This work aims to develop a traffic analytics system and test it with simulated data. A computational model of intersections of a major artery road has been built and traffic flow between two intersections have been simulated. Data from this simulation has been fed into a Bayesian Belief Network to identify the optimal flow of traffic between the two intersections. The Bayesian Network also considers other factors that affect traffic, such as the weather and pedestrian flow. Using simulated data, the intern will measure the impact the Bayesian Network will have on traffic regulation and draft an article for publication.1. Conduct literature review on traffic modelling2. Conduct a simulation based study using existing prototypes3. Write a journal articleA reasonable background in Bayesian Belief Networks, mathematical modelling and optimization is an asset. 
This project builds a Web-based e-learning system for learning data structure and algorithms or game theory to computer science students. The system will consist of a collection of interactive multimedia, computer games, and software agents as a pedagogical tool for online learning data structure and algorithms and difficult concepts in the Data Structure or Design and Analysis of Algorithms.  The key functions of the tool will include: explain key data structure and algorithms or concepts and describe a range of approaches to algorithmic problem solving. The system will also include some modules  to monitor and analyze students’ learning behaviours, and assess, predict student performance and provide feedback to both the students and educators.  The interface should give user control and multiple ways to view an algorithm. The presentation will consist of a coordinated display of interactive animation, pseudocode, and textual explanation.  Data collection and analysis will be implemented as well.  The student will be working on part of the modules through joining a team led by me. Algorithms, Artificial Intelligence, Multiagent Systems, Virtual Reality, Machine Learning, Human-Computer InteractionsImplement some modules of the system;  Maintain the existing modules which have been built in 2017; Test the modules;And collect and analyze experimental data recorded from the interactions between the system and the users.    Data Structure and algorithms, Javascript or Java or other programming language
Many mobile homecare research focus on the use of mobile devices to collect users' lab data with/without additional lab equipment and to monitor users' health status. This research integrates benefits that both location-based service and social networks have to enhance users' experiences in getting greater independence and inclusion for home confined users and their caregivers. Furthermore, the research can help users build social circles with whom have similar situations in neighborhoud (of either physical or culture aspect) and get stronger supports through psychological interactions and educational knowledge and experience sharing. The research aims to develop a mobile app that allows users create and join social group in which the users or their family or friends share similar health problem and situation, based on their physical or culture distance. Users in the social group can exchange information; receive follow other users to get the users' updates and notifications sent by the system; talk and discuss their experiences via different channels like video, audio, and text; deliver and share the knowledge and information they have accessed; and, receive localized latest news and updates automatically sent by the system.One of Dr. Chang's feature research areas is healthcare informatics. He designs mechanisms to enhance healthcare applications and make them capable of detecting people's ADL (Activities of Daily Living) patterns and health conditions as well as helping caregivers, professionals and hospitals to know their patients and to manage medical resources in advance. The student needs to analyze and develop all necessary functions include activity recognition, social circle features, health profile, abnormal profile creation and change detection, positioning, geo-fence for the users of Android mobile devices. The student needs to design modularized PHP (or JSP) pages as cloud services and uses JSON format as the inputs and outputs, in such case, the services can be used by client programs easily. On the other words, which means, all services are independent and small like puzzles that we can remove, insert, replace new functions easily at later stage. The student also needs to design the database (includes relational database and NoSQL/XML) based on flexibility and extensibility criteria as well as action logging and interactive reporting functions. Well documentation includes inline comments, headers (for classes and functions), video clips (for installing and setting necessary servers/service, and instructions of using the system), and manuals, are required outcome.The student can learn how to design a mobile app with the sensors and APIs that Android devices and Google have. Also, the student needs to consider how to maintain the app usability when the internet access is not available; therefore, appropriate synchronizers may need to design and implement as well.For doing this project, the student is better to have the following skills or knowledge: • Having experience in developing Android applications• Having experience in PHP programming• Familiar with JSON• Familiar with HTML5, CSS and Java Script• Having ability to deal with abnormal situation that users may do and encounter in web-based and Android applications• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clips
In the past, we have developed a chessboard like web-based multiplayer game -- Multiplayer Educational Game for All (MEGA World) at http://megaworld.is-very-good.org -- for learning due to we believe that implicit assessment is good for students who do not like explicit exams or who suffer from exam related stress.The game allows teachers to create their own game world maps, NPCs, quests and items. The students can pickup quests from NPCs in vary places. Currently the game has administration portal for adding new NPCs, items, quests, buildings, and landscapes as well as expanding the size of the world (and cities, etc.). NPCs in the game can not only prepare quests for players and give players necessary items, but can also sell players things they need. The longer the students play the game, more concepts, knowledge and skills they can learn from solving the quests. It is very important for developers to have a system that makes users have positive perceptions toward it in terms of accepting the use of it and believing its usability. The use of the main stream of graphics and virtual world engines may help to improve users' perceptions toward a system. In this research, you are going to choose one of the main stream and advanced technologies (e.g., HTML5, Unity3D, Unreal, Project Anarchy, and ENIGMA) to implement the features that a current multi-user system - MEGA World. Furthermore, a small pilot is going to be done to verify the hypothesis -- the use of the main stream and advanced technology can help to improve users' perceptions toward the multi-user system -- via usability and acceptance questionnaires.Dr. Chang's feature research area is game-based learning. I have designed different games (including 3D, web-based role playing, and mobile treasure hunting and role playing games) to teach students various topics including botany, culture and history, finance, programming, and management information systems. My research finds that the students' voluntariness of using games for learning is affected by their attitudes toward the computer games; however, no effects of gender differences are found. Moreover, female students have more positive attitude and willingness toward educational games. In the past five years, I have published 4 book chapters, 12 journal and 27 conference papers.The students need to design and develop new human-computer interaction interfaces and functions with advanced technologies like Unity3D, HTML5(JS), Unreal, etc. The new developed user interfaces and functions have to be integrated into the existing multi-user system in terms of catching, processing, passing, and storing all necessary data from/to the back-end services. At the end, the students also need to design a pilot experiment which can be used to figure out the effects of the use of advanced technologies for new HCI interface design and development and to collect users' perceptions (UX) toward the revised system with proper questionnaires. The students can learn how to design an effective multi-user system with mature technology as well as academia theory. Also, the students can know how to design a practical experiment and what statistical research methods can be applied to such research. Skills of designing and evaluating a questionnaire's validity and reliability can be learnt either.The student is better to have the following skills or knowledge:• [Asset] Having experience in playing any kind of RPG and MMORPG, e.g., World of Warcraft, Path of Exile, Diablo, Dungeon & Dragon, The Lord of the Rings, RIFT, TERA, Star Trek Online etc.• Doing information collection, re-organization, summarization, & reports• Using screen capture software and video editing software/tool to creating instructional video• Familiar with HTML/XML, CSS, and Java Script• Familiar with PHP (or JSP) and SQL• Familiar with any programming language• [Optional] Familiar with any game engine like JS, Unity3D, Unreal, etc. 
In the past, we have developed a chessboard like Web-based Multiplayer Game (http://megaworld.is-very-good.org) for learning due to we believe that implicit assessment is good for students who do not like explicit exams or who suffer from exam related stress.The game allows teachers to create their own game world maps, NPCs, quests and items. The students can pickup quests from NPCs in vary places. Currently the game has administration portal for adding new NPCs, items, quests, buildings, and landscapes as well as expanding the size of the world (and cities, etc.). NPCs in the game can not only prepare quests for players and give players necessary items, but can also sell players things they need. The longer the students play the game, more concepts, knowledge and skills they can learn from solving the quests. This research project focuses on the design of RPG quests for the chosen disciplines and learning subjects include English, Math (elementary to high school), high school science, programming languages, or social studies. Due to the reward of a quest usually include experience points and receiving experience points can make student's character level up, this research project also needs to consider the experience points required for leveling as well as the experience point range that different quest types should have.Dr. Chang's feature research area is game-based learning. I have designed different games (including 3D, web-based role playing, and mobile treasure hunting and role playing games) to teach students various topics including botany, culture and history, finance, programming, and management information systems. My research finds that the students' voluntariness of using games for learning is affected by their attitudes toward the computer games; however, no effects of gender differences are found. Moreover, female students have more positive attitude and willingness toward educational games. In the past five years, I have published 4 book chapters, 12 journal and 27 conference papers.The student needs to analyze and categorize RPG like quest types for at least one of the five different disciplines: English, Math, Science, Programming Language, Social Studies. Related Canadian curriculum will be prepared for the student. While analyzing the quest types, the student also need to find out the experience point ranges for different quest types as well as for different levels. Because of sometimes players may want to challenge higher level quests to prove themselves or want to complete lower level quests easily. From the leveling point of view, the student needs to consider the required experience points for leveling from one level to another. For these experience points relevant issues, the student may need to take flow theory into consideration while dealing with it.At the end, the student required to design quests for players leveling in the game for one of the four above-mentioned disciplines. The student also needs to design a pilot experiment which can be used to figure out the effects of those RPG like quests and to collect the perceptions toward the assessment game and its RPG like quests that the players may have.The student can learn how to design RPG like quests for educational assessment game with academia theory like flow theory and learning progress theory. Also, the student can know how to design a practical experiment and what statistical research methods can be applied to such research. Skills of designing and evaluating a questionnaire's validity and reliability can be learnt either. The last but not least, the student is going to know HTML/XML and JavaScript better while design the quests.The student is better to have the following skills or knowledge:• [Asset] Having experience in playing any kind of RPG and MMORPG, e.g., World of Warcraft, Path of Exile, Diablo, Dungeon & Dragon, The Lord of the Rings, RIFT, TERA, Star Trek Online• [Asset] Having graphics and user interface design skill• [Asset] It would be even better if the student knows Java• Having fundamental concept and idea of assessment, e.g., summative and formative assessment• Doing information collection, re-organization, summarization, & reports• Using screen capture software and video editing software/tool to creating instructional video clips
In the past, we have developed a chessboard like Web-based Multiplayer Game (http://megaworld.is-very-good.org) for learning. The game allows teachers to create their own game world maps, NPCs, quests and items. The students can pickup quests from NPCs in vary places. Currently the game has administration portal for adding new NPCs, items, quests, buildings, and landscapes as well as expanding the size of the world (and cities, etc.). NPCs in the game can not only prepare quests for players and give players necessary items, but can also sell players things they need. The game now needs more gaming functions so players can interact with peers, animals, monsters, bosses in the fields as well as in the dungeons. The gaming functions can make players have better and fun game experience so they can spend more time in the game -- the more time they spend in the game-play, more concepts, knowledge and skills they can learn from solving quests. Furthermore, the functions can also make the solution of quests vary.Dr. Chang's feature research area is game-based learning. I have designed and developed various educational games on different platforms include desktop computers, smartphones, and televisions to assist users learning history and culture, programming language, financial concepts, management information systems and activities of daily living, and help elders with disabilities. All of the games have computational intelligence components built-in to provide users personalized and adaptive learning experiences. The experiments and pilots do show positive and encouraging outcome. In the past five years, I have published 4 book chapters, 12 journal and 27 conference papers.The students need to design and implement gaming interfaces and functions (as well as necessary editors for entering all necessary data), mechanism, and function with PHP (or JSP) and AJAX. In addition, the student also needs to do (1) the design of monsters (include humanoid ones), animals, bosses, and elites; (2) the action and reaction that different mobs may have in and out of combat; (3) the design of flexible and extensible database schema for storing the skills (and its effects and cooldowns), the equipment, the drops, the characteristics, the stats, the reactions, the words, and the battle strategies that different mobs have; (4) the effect and the calculation principle of different actions such as defending, backstab, rushing attacking, etc. may cause; (5) the learning, reaching and training (leveling) ways for different skills that players may have;  (6) the relationships among skills and the prerequisites that different skills may have such as assassin/rouge and thief and the strength and the dexterity/agility requirement for the use of particular swords and bow;  (7) the design of PvP area in the field of the game world and the arena in the cities; and (8) the mechanism of duel request in the non-PvP area in the game world and the challenge request and ranking gaming mechanism for players.The students can learn how to design and implement real-time web-based gaming function with HTML5 (HTML/CSS/JavaScript) or Unity, AJAX, and JSP (or PHP)techniques. Also, the students can know how to design a pilot to gather the perception that players may have toward the game and to do usability analysis for the game. Skills of designing and evaluating a questionnaire's validity and reliability can be learnt either.For doing this project, the student is better to have the following skills or knowledge: • [Asset] Having experience in playing any kind of RPG and MMORPG, e.g., World of Warcraft, Path of Exile, Diablo, Dungeon & Dragon, TERA, RIFT, The Lord of the Rings, Star Trek Online etc.• [Asset] Having experience in playing web-based multiplayer games.• Familiar with HTML5, XML (JSON), CSS, and Java Script• Familiar with JSP (or PHP), Unity and SQL commands• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clips
Past research shows that symbolic educational rewards are meaningless to students, however, at the meantime, students would not appreciate if the real educational rewards are not so useful to them. Of course, 'money' as rewards shouldn’t be considered. Card games are very common and welcome by students in different ages and even for graduate and undergraduate students. But most of card games are either commercial ones or difficult to take as educational reward systems due to its in-game elements are hard to connect to the academic performance of learning activities. The current version of trading card game (http://tcg.is-very-good.org) was developed intends for teachers deliver/give to students according to their performances in different learning activities (e.g., classroom participation, discussions, assignments, quiz, exams, etc.). There are three different card types and five card levels (i.e., rarity of a card and five star card is very powerful and rare to see, and of course, to receive from the teacher). Also, the cards can be designed by us simply since the game is developed by ourselves.  It is worth to mention, the game supports multiple languages and players who use different languages can still play and compete with each others.The tasks of this position including the design and development of online and offline trading card game for educational reward purpose at both of desktop/laptop and tablet/smartphone platforms. Relevant functions have to be developed in modularized PHP or JSP pages to give flexibility and reusability in future development and enhancement for working with other systems. Dr. Chang's feature research area is game-based learning. I have designed and developed various educational games on different platforms include desktop computers, smartphones, and televisions to assist users learning history and culture, programming language, financial concepts, management information systems and activities of daily living, and help elders with disabilities. All of the games have computational intelligence components built-in to provide users personalized and adaptive learning experiences. The experiments and pilots do show positive and encouraging outcome. In the past five years, I have published 4 book chapters, 12 journal and 27 conference papers.In this project, the student needs to:1. design and implement trading card game for educational reward purpose2. design and implement combat search and replay function3. design and implement card collection book4. design and implement card management function for game masters to add new cards into the game5. design and implement card power measuring function based on card's types, attributes, effects, and effect duration so game masters can create new cards in different levels easier. The student can learn how to design and implement real-time web-based gaming function with HTML5 (HTML/CSS/JavaScript), AJAX, and PHP (or JSP) techniques. Also, the student can know how to design a pilot to gather the perception that players may have toward the game and to do usability analysis for the game. Skills of designing and evaluating a questionnaire's validity and reliability can be learnt either.For doing this project, the student is better to have the following skills or knowledge: • [Asset] Having experience in playing any kind of Trading Card Games (paper-based or electronic).• [Asset] Capability of developing Android app• [Asset] Familiar with Unity• [Asset] Having graphics and user interface design skill• Familiar with mySQL and SQL• Familiar with JSON, JSP (or PHP)• Familiar with HTML, CSS, and Java Script• Historical combat searching, logging, and reviewing• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clips
Rezaei & Skinner (2012) have investigated whether integrating motion-sensing games into the mobile learning system can assist in enhancing learning achievement and learning retention. They have found that the motion-sensing games can provide students a relaxed and interactive learning experience via bodily movements. Students can learn knowledge from the external stimuli gradually. Ou and colleagues (2011) use mobile learning system with motion-sensing games to correct student's misconceptions. Their experiment results show that student's learning retention significantly exceeded those who use a mobile learning system without motion-sensing games. Li and colleagues (2012) explore the effects of applying webcam-based motion-sensing games for training autistic students’ sensory integration. They have found that not only the participants perceived positive attitude toward the game but also the game improves the effect of the training and makes students hope the training can be continued longer and take the training every day.Many virtual or software games have designed and implemented for students learning Physics. However, only few of them take accurate Physics rules and equations into consideration in the system design. Amongst those games in which more accurate Physics rules have been applied, they don’t provide students immersive experiences in playing. This research project doesn’t only apply accurate Physics rules into the virtual experiment environment design with the help of professors from Centre of Science, Athabasca University, but also give students immersive experiences in doing Physics experiments via the natural user interface. Dr. Chang's feature research area is game-based learning. I have designed and developed various educational games on different platforms include desktop computers, smartphones, and televisions to assist users learning history and culture, programming language, financial concepts, management information systems and activities of daily living, and help elders with disabilities. All of the games have computational intelligence components built-in to provide users personalized and adaptive learning experiences. The experiments and pilots do show positive and encouraging outcome. In the past five years, I have published 4 book chapters, 12 journal and 27 conference papers.In this project, the student needs to develop a virtual experiment environment in Kinect which can support (1) a student doing virtual experiments alone; (2) two students doing virtual experiments together in front of a computer (with Kinect for Windows); and, (3) two students together doing virtual experiments together in front of computers separately at different places via Internet. The research project will design the required virtual labs under different environmental parameter settings (e.g., gravity, temperature and air resistance settings on the top of mountain, in the windy day, on the Moon, etc.) and will implement the virtual experiments that AU Physics Labs provide (http://science.athabascau.ca/Labs/course-listing/physics.php). The student can learn how to design and implement Kinect application as well as data synchronizing function with HTML5 (HTML/CSS/JavaScript), AJAX, and PHP (or JSP) techniques. Also, the student can know how to design a pilot to gather the perception that players may have toward the game and to do usability analysis for the game. Skills of designing and evaluating a questionnaire's validity and reliability can be learnt either.For doing this project, the student is better to have the following skills or knowledge: • Familiar with Visual C# • Familiar with mySQL and SQL commands• Familiar with PHP (or JSP) functions• Familiar with HTML/XML, CSS, and Java Script• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clips
The tasks of this position deal with developing a mobile treasure hunting game with modularized JSP (with JSON and XML), Android-based software agents, and relevant AJAX webpages based on pre-designed game flow. The game has two kinds of users - mobile phone users and web browser users. For the web browser users, they can create gaming area by setting the GPS coordinates (with Google map's help) as well as corresponding QR Codes (by uploading QR Code image files); create roles that the player can choose to play; create NPCs (including their appearances, positions and area, dialogues, quests, quest items and correspondent QR Codes and coordinates if apply); and, setup goal objectives (e.g., the player needs to help more than one specific NPC or has collected more than one special items or has completed all required quests). For the mobile phone users (i.e., the players), they can choose a role to play; specific NPC will show up when players enter pre-defined area; they can pick-up quests; and, they can complete quests with GPS receiver and QR Code scanner (e.g., arrive the place NPCs asked them to go to and use camera to scan the QR Code to gather the quest items). All functions have to be developed in modularized servlets to give flexibility and reusability in future development and enhancement for working with other systems.Dr. Chang's feature research area is game-based learning. I have designed different games (including 3D, web-based role playing, and mobile treasure hunting and role playing games) to teach students various topics including botany, culture and history, finance, programming, and management information systems. My research finds that the students' voluntariness of using games for learning is affected by their attitudes toward the computer games; however, no effects of gender differences are found. Moreover, female students have more positive attitude and willingness toward educational games. In the past five years, I have published 4 book chapters, 12 journal and 27 conference papers.The student needs to analyze and develop all necessary functions for both game administrators and players with Android mobile devices. The student needs to design modularized AJAX enabled PHP/JSP and uses XML and JSON format as the inputs and outputs, in such case, the services can be used by client programs easily. On the other words, which means, all servlets are independent and small like puzzles that we can remove, insert, replace new functions in servlet form at later stage. The database design has to consider flexibility and extensibility as well as action logging and interactive reporting functions. Well documentation includes inline comments, headers (for classes and functions), video clips (for installing and setting necessary servers/service, and instructions of using the system), and manuals, are required outcome.The student can learn how to design a mobile game with the sensors that Android devices have. Also, the student needs to consider how to make the game playable when the internet access is not available; therefore, appropriate synchronizers may need to design and implement as well.• [Asset] Having experience in playing any kind of RPG and MMORPG• Having experience in developing Android applications• Having experience in PHP (or JSP) AJAX programming• Having experience in developing web-based application with Google Map• Familiar with XML and JSON• Familiar with HTML and Java Script• Having ability to deal with abnormal situation that users may do and encounter in web-based and Android applications• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clips
Travelers could receive information and materials provided by the system wherever they are located in the real world. There is a problem in such mobile systems. The problem is that travelers might don’t know where to go to visit. They will spend time for moving in the real world and time for visiting the places they are interested. A good guidance message can lead them to the right place more quickly. The research team has proposed a method to generate the guidance message with knowing spatial knowledge (context-aware) for guiding travelers when they are visiting a new city (location-based). The navigator leads the travelers moving in the real world from one spot to another with guidance messages just like the driving guidance systems in cars. The navigation system currently only considers the relations among situated objects and doesn't take shortest path planning into consideration. Travelers might still need to spend long time to travel and search. Beside the shortest path issue, the proposed method has simplified the problems by ignoring the curviform line objects and non-quadrilateral shape objects. How to transform these specific objects into the situated map is the object shaping issue. Furthermore, this research also chooses to not take the no-trespassing situated shape objects as the landmarks. So how to inform travelers make a suitable detour to pass the no-trespassing situated shape object under the situation that the mobile devices have no location-aware feature is the no-trespassing object issue. At last, the geographical information should also be taken into consideration, because the landmarks might not be able to see by travelers due to its positions, heights, and even shapes, i.e., the visibility issue. Solving these four issues are the objectives of this research project.Dr. Chang's feature research area is ubiquitous and mobile application. Dr. Chang mainly focuses on designing models, agents, and services, to well utilize the features that mobile devices have to contribute to user's activities.  He also conducts research on the design of multi-agent mobile systems to reduce the resources that mobile systems may consume when running on the mobile devices, and subsequently, make systems more flexible for running on the devices which lack some of the features.  In the past five years, he has published 9 journal papers and 29 conference papers in this research area.The detailed function requirements will be given later when the student comes to Canada. The student can learn how to design an Android app. Also, the student needs to consider how to make the app still useful when the internet access is not available; therefore, appropriate synchronizers and multi-agent system may need to design and implement as well. New relevant functions have to be developed in modularized JSPs to give flexibility and reusability in future development and enhancement for working with other systems. A pilot study is needed to verify the effectiveness of the proposed algorithm and the usability of the Landmark-based Mobile Navigation app; therefore, the student can know how to design a practical experiment and what statistical research methods can be applied to such research. Skills of designing and evaluating a questionnaire's validity and reliability can be learnt either.The student is better to have the following skills or knowledge: • Familiar with XML, JSON, HTML, CSS, Java Script, and AJAX• Familiar with PHP (or JSP)• Having experience in developing Android applications• Having experience in developing application in Java standalone application (acts as startup daemons running in Debian OS).• Familiar with mySQL, Postgresql, and SQL commands• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clips
User wandering behaviours may involve many location visits in different order. The research team has proposed an algorithm which can provide users recommendation for their next visit according to the similarity of their behaviours between each others and the connections amongst locations. The research has three limitations which are the objectives of this research project. The first limitation of this research is that the proposed algorithm currently treats all visited places equivalent without taking the categories of the places into consideration. In such case, a non-relevant place like gasoline station or grocery store visited in the middle of a camping trip may keep the system from finding more accurate popular patterns, finding recommendation rules and making appropriate recommendations. The second limitation of this research is that the important places and its area are manually entered into the system now. The system should be capable of importing the point of interests directly from open access map data – Open Street Map. With such enhancement, the travelers in world wide will benefit from the research. The third limitation of this research is the lack of considering social effects while making recommendations for travelers. For instance, a traveler may change his or her mind to pay a particular place a visit because he or she finds hundred thousands of other travelers went to there before or hundreds of travelers 'Like'  the place. As the system is now capable of being aware of whether the recommendations are taken by the travelers or not, it can let the traveler know how many travelers before him or her had accepted the particular recommendation. In such case, the social effects of a recommendation can be measured and the recommendation algorithm can be revised to a more adaptive one to provide travelers better personalized service.Dr. Chang's feature research area is ubiquitous and mobile application. Dr. Chang mainly focuses on designing models, agents, and services, to well utilize the features that mobile devices have to contribute to user's activities.  He also conducts research on the design of multi-agent mobile systems to reduce the resources that mobile systems may consume when running on the mobile devices, and subsequently, make systems more flexible for running on the devices which lack some of the features.  In the past five years, he has published 9 journal papers and 29 conference papers in this research area.The detailed function requirements will be given later when the student comes to Canada. The student can learn how to design an Android app. Also, the student needs to consider how to make the app still useful when the internet access is not available; therefore, appropriate synchronizers and multi-agent system may need to design and implement as well. New relevant functions have to be developed in modularized JSPs to give flexibility and reusability in future development and enhancement for working with other systems. A pilot study is needed to verify the effectiveness of the proposed algorithm and the usability of the Next Stop Recommender app; therefore, the student can know how to design a practical experiment and what statistical research methods can be applied to such research. Skills of designing and evaluating a questionnaire's validity and reliability can be learnt either.The student is better to have the following skills or knowledge: • Familiar with JSON, HTML5, CSS, Java Script• Familiar with PHP (or JSP)• Having experience in developing Android applications• Having experience in developing application in Java standalone application (acts as startup daemons running in Debian OS)• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clips
Many people may have chance to see more than one doctor and receive prescriptions from different doctors. Due to privacy issue and accessiblility, a doctor may never know what kind of medications his or her patient is currently having. As we all know that some interactions existed between drugs, that is so-called drug-drug interactions. This research aims to design a mechanism which can extract and identify the potential interactions that two drugs may have and to provide users (including doctors and patients) alarm when the names of two drugs entered by the users. The outcome of this research may be implemented as an add-on of web-based system or a plug-in module of mobile app or a cloud service that takes any client application's request and information and returns its analysis results to the client application (i.e., can be another web-based system, can be a PC/Mac application, can be a mobile app, can be a wearable app, etc.).One of Dr. Chang's feature research areas is healthcare informatics. He designs mechanisms to enhance healthcare applications and make them capable of detecting people's ADL (Activities of Daily Living) patterns and health conditions as well as helping caregivers, professionals and hospitals to know their patients and to manage medical resources in advance. 1. Reading suggested literature in advance before coming.2. Designing and implementing a mechanism (in standalone Java application running in a Debian virtual box) which can extract drug-drug interactions from text or relationships among drug metabolism. All relevant functions have to be developed in modularized way with classes and memeber functions to give flexibility and reusability in future development and enhancement for working with other systems.3. Having proper user interface for the standalone Java application to get the inputs (e.g., text, xml dataset, url for web crawler searching) and start extracting drug-drug interactions.4. Recording all the time spent that each stage in the proposed mechanism has, so the performance evaluation can be done later.5. Comparing the results that your proposed mechanism generated with existing datasets (i.e., the existing databases which have drug-drug interactions stored can be used as benchmark sets). Sometimes your proposed mechanism may perform better in one benchmark set while existing approaches performed not good enough. Also, sometimes due to the source your proposed mechanism uses as inputs may not be covered by particular benchmark set, and your proposed mechanism may not perform well when you compare the results with the particular benchmark set. So it is important to test your results with vary benchmark sets.6. Implementing existing approaches and recording all the time spent and results that each apprach has by using the same input sets. Also, the results are evaluated with the same benchmark sets.7. Develop web user interfaces for users to (1) enter two drug names; (2) enter two drug identification number; (3) enter a drug name and a drug identification number; and (4) enter two prescriptions with mixed drug names and drug identification numbers, to check if there is any drug-drug interaction.For doing this project, the student is better to have the following skills or knowledge: 1. Familiar with XML, JSON, HTML, CSS, Java Script, and AJAX2. Having experience in developing application in Java standalone application (acts as startup daemons running in Debian OS), and JSP (or PHP).3. Information collection, re-organization, summarization, and reports.4. Using screen capture software and video editing software/tool to creating instructional video clips5. Capability of developing Android app is an asset.
Streaming video have been widely used by teachers and learners for teaching complex concepts and self-learning nowadays. In general, teachers create video clips which can be used by them as supplemental materials for lectures and upload them to streaming server such as Youtube. Learners can review the video clips when their teachers tell them to do so as well as they can review the videos when they need. Sometimes learners also search particular keywords on Youtube seeking out some videos which can help them learn complex concepts as well as guide them through the process step by step so they can have better understanding of the concepts and knowledge they are learning. Moreover, teachers who don't have time to prepare such video by themselves or have no necessary video recording and editing skills could also search video clips on the streaming server for their courses and lectures. No matter a video clip for teaching and learning is self-made or found via searching, teachers always have difficulty to tell their students or learners that which part of the video clips students and learners should pay attention. They also cannot tell students or learners to skip and forward to or watch a specific timestamp in the same or different video under particular circumstance. Furthermore, two teachers may want their students/learners to review different segments of the chosen video they found, even both of them teach same topic/course. Last but not least, although streaming video server like Youtube does have way for audience to post/respond comments as well as choose Like/Dislike perceptions, a video for teaching and learning may need more sophisticated evaluation mechanism; for instance, ratings and comments for certain segment(s) of the video.Dr. Chang's feature research area is educational technology. I have designed and developed various educational systems and tools on different platforms to assist teachers teaching efficiently and students learning quickly and easily. All research have pilot and experiment designed to get users' feedback and satisfaction as well as its effectiveness and usability. Moreover, the causal relationships are also investigated and discovered. In the past five years, I have published 2 books, 5 book chapters, 10 journal and 22 conference papers for the relevant research area. Several important findings can be found in the portfolio of my academic publications at http://maiga.athabascau.ca. The students need to design and implement user interfaces and annotation and evaluation functions with PHP (or JSP) and AJAX. In addition, the student also needs to allow teachers to (1) create their own lectures/courses and add the streaming video they found; (2) segmentize the video; (3) annotate the segments; (4) propose questions in either the beginning or the end of a segment; and, (5) bridge segments in the same video or different video based on students/learners' response. Teachers or students/learners are also allowed to (6) add comment as well as respond others' comments for the video or a particular segment; (7) choose Like or Dislike perception for the video or a particular segment; and (8) give ratings 1 to 5 for the video or a particular segment.The students can learn how to design and implement real-time streaming video annotation and evaluation web system with HTML5 (HTML/CSS/JavaScript), AJAX, and PHP (or JSP) techniques. Also, the students can know how to design a pilot to gather the perception that users may have toward the system and to do usability analysis for the system. Skills of designing and evaluating a questionnaire's validity and reliability can be learnt either. This project is an international collaboration project.For doing this project, the student is better to have the following skills or knowledge: • [Asset] Having experience of using Youtube API• Familiar with HTML5, CSS, and Java Script• Familiar with JSP and SQL commands• Familiar with XML and JSON• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clips
While Canada and many other countries are doing well in producing people with university, college and trade credentials, the actual skill levels in key areas like critical thinking, problem-solving, innovation, etc. are underwhelming. Those skill deficits limit people’s potentials and their contributions to their employers, thus, having a negative impact on the economy overall. This undergraduate project is part of a larger project. The aim of this larger project is to support the improvement of such skills through the development of an educational online game that allows users to play against each other in a set of subgames, each focussing on implicitly improving particular meta-cognitive skills. The game utilizes motivational techniques to encourage users to keep playing, uses learning analytics to increase users’ awareness of their skill levels and progress, as well as personalizes the gaming experience to particular users and their preferences and skills. Within one year of launching the game, we anticipate that at least 1000 users will have increased their meta-cognitive skills by at least 25%. Such improved skills will boost users’ learning capacities, whether at university or on the job, and will enable them to reach their full potential. The undergraduate student will be working in the larger project on particular project tasks, helping to achieve the goals of the larger project. For example, tasks can include • researching how games can support and improve particular meta-cognitive skills; • designing and/or implementing subgames or game components that improve players’ meta-cognitive skills• designing and/or implementing game features to motivate players keep playing• designing and/or implementing game features to provide players with analytics on their skills• designing and/or implementing game features to personalize the playing experience to players’ needs and preferences • evaluating the game through analyzing its effectiveness and finding possibilities for improvements.My long term research vision is to use information system technologies to make learning and education more adaptive, intelligent and personalized, in order to better support learners and address some of the prevalent challenges in online learning, such as reducing drop-out rates and increasing learner satisfaction.This research is in the field of game-based learning, utilizing different areas such as personalization, learning analytics, meta-cognition, motivational techniques, user modelling and others.In this undergraduate project, the student will be part of the project team of the larger project. The undergraduate student will work on one or few features/tasks of the above-described larger project, dealing with the design, development and/or evaluation of game features, components, algorithms and/or mechanisms. For each task, the student will:1. Conduct a literature review to investigate current research and practices for the respective task;2. Design a concept for the implementation of the respective task;3. Implement the respective task;4. Test and evaluate the respective task;5. Provide documentation and a user guide for the respective task.The student is expected to attend research meetings. Furthermore, the student (together with the project team) and with the support of the supervisor is expected to write a scientific publication about his/her research and submit it to a high-quality conference/journal.Required skills/background:• Enrollment in an undergraduate program in Computer Science, Information Systems or a related field • Strong programming skills (e.g., Java, C++, etc.) or strong web programming skills (e.g., PHP). Assets:(These assets are highly depending on the part of the project you will be working on. Having some of these assets will be helpful for certain parts.):• Experience in doing literature reviews• Experience in doing research• Experience and ability to design and build tools or systems• Experience in designing user interfaces and data visualization• Experience in game design and game development
This research focuses on improving machine learning methods that are capable of structural and relational outputs for semantic parsing and document summarization, which are important NLP tasks behind of a wide range of applications including information extraction, information retrieval, document classification etc., which in turn will enhance business and education systems in demand for effectively text analysis.This project aims to develop a semantic parsing and document summarization system to support better document understanding. Statistical relational and structural learning methods such as Markov logic networks, probability relational models and structured support vector machines will be investigated in terms of their ability to handle the structures and relations in natural language syntax and semantics, and utilized in modeling, learning and inference of semantic structures of natural language sentences. The generated semantic structures/relations will be used as key mechanism for ranking the importance of sentences for document summarization. The document summarization tasks will be performed against a collection of articles from an open educational resources and the outcome of the summarization will be further used for document matching and document classification and other tasks for learning support, in the hope that the users will save time in quickly browsing and locating the learning materials. The key research problems include how to simplify the representation of semantic structures to suit the capability of selected structural and relational learning models, how to design effective search method for the needed inference during the structural learning process, how to encode useful semantic databases such as FrameNet in relational learning based semantic parsing, how to implement programs based on existing algorithms and tools for performing semantic parsing and document summarization. The prototype system of the project should be able to demonstrate document summarization and document matching in an educational environment for the purpose of proof of concept.My research is mostly about artificial intelligence (AI) and its application. My recent research effort is focused on developing advanced machine learning and inference methods, including statistical relational learning, probabilistic graphical models and deep learning, for enhancing natural language processing (NLP) and image recognition in intelligent information systems, so as to provide end users with more efficient and focused analytics and search results.As part of my long term research goal, this research project involves applying state-of-the-art statistical relational learning and structural learning algorithms to understanding of natural language text for supporting content analysis in business and education systems.* retrieve relevant textual data from open domain research resources.* apply open source NLP tools such as those for lexical, syntactic and semantic parsing, in text preprocessing and information extraction.* design selected statistical relational learning and structural learning models and algorithms for representing, analyzing and recognizing sentence level semantic information and for ranking sentences according to their importance.* perform experiments for evaluating the designed algorithms and tools.* develop a prototype system for demonstrating the integrated tasks of the application for document summarization and matching.* write progress and development reports, and research papers.* Major in Computer Science.* Excellent skills in developing Java, Python and C++ programs with advanced data structures and algorithms.* Familiar with Linux programming and development environment.* Knowledge in artificial intelligence such as machine learning, natural language processing and/or computer vision.* Strong interest in unstructured big data analysis.
This research project focuses on statistical learning and deep learning techniques, and their application in natural language processing and image analysis, for recognizing semantics or meaningful relations in text and images from unstructured big data in social networks, so as to better understand the data and serve the users. This project aims to develop a mixed natural language text and image analysis system for an online social network environment, where plenty of articles and comments including both text and images are increasingly produced by the users. Several predefined events and semantic relations useful for the stakeholders will be extracted, identified and recognized against the mixed data by using statistical and deep learning algorithms, and then visualized in an interface as real time report. The key research problems include how to define and extract features from both text and images, how to effectively model joint text and images processing, how to implement efficient statistical and deep learning algorithms and programs for representing and analyzing the unstructured data, and how to make use of higher level semantic information in modeling and learning. Moreover, some additional information associated with multiple modalities, will ideally be jointly modeled in the learning process and further leveraged for analysis. The prototype system of the project should be able to perform effective text and image analysis with expected outputs for the purpose of proof of concept. My research is mostly about artificial intelligence (AI) and its application. My recent research effort is focused on developing advanced machine learning and inference methods, including statistical relational learning, probabilistic graphical models and deep learning, for enhancing natural language processing (NLP) and image recognition in intelligent information systems, so as to provide end users with more efficient and focused analytics and search results.As part of my long term research goal, this research project involves applying state-of-the-art statistical and deep machine learning algorithms to understanding of natural language and/or images for supporting content analysis in business and educational information * retrieve relevant text and image data from open domain such as social networks and research resources.* apply open source NLP tools such as those for lexical, syntactic and semantic parsing, in text preprocessing and information extraction.* use open source image processing tools such as opencv for image preprocessing and feature extraction. * design selected statistical and deep machine learning model and algorithms for analyzing multimodal text and image data according to the defined analysis tasks* perform experiments for evaluating the designed algorithms and tools.* develop a prototype system for demonstrating the integrated tasks of the application.* write progress and development reports, and research papers.* Major in Computer Science.* Excellent skills in developing Java, Python and C++ programs with advanced data structures and algorithms.* Familiar with Linux programming and development environment.* Knowledge in artificial intelligence such as machine learning, natural language processing and/or computer vision.* Strong interest in unstructured big data analytics.
Successful research in environmental remote sensing relies on multiple-view approaches to data collection. In multi-stage remote sensing, data are collected at different geographic scales. Low-altitude, high-resolution aerial observations bridge the gap between in situ and satellite-based observations. These can be achieved by unmanned aerial vehicles (UAVs), with minimum logistical support and lower operation/maintenance costs than manned aircrafts.UAVs are remotely-controlled or autonomous aircrafts without a pilot aboard. They were initially designed for military purposes, to perform reconnaissance and attack missions while reducing casualties. However, they are now deployed in a small but growing number of civil, commercial, and scientific applications.We have assembled several small UAVs, ranging from multicopters and EPP-foam airplanes with limited flight time (<1 hour) and payload weight (up to 2 kg) to larger fixed-wing aircrafts with extended endurance (6+ hours) and payload capability (up to 10 kg). We are using these UAVs mainly for tracking springtime snowmelt timing and spatial patterns and monitoring the impact of climate change on permafrost landscapes in Nordic communities. But, we are also considering their potential for further applications, including soil and vegetation mapping.This project will consist in equipping one of our small UAVs with a full-spectrum camera and deploy it for obtaining soil moisture maps in low vegetation areas and under forest over an experimental acreage located ~150 km west of Edmonton, Alberta. Ground-based observations of soil moisture, temperature and permittivity at 5 cm from the top soil surface will be collected with a portable, handheld device, concurrent with each flight. This information will be used to calibrate and validate a soil-moisture retrieval algorithm based on the UAV imagery.This project represent a unique opportunity for you to apply your knowledge of remote sensing while gaining new practical experience in the exciting rising field of unmanned aerial vehicles. Dr. Pivot’s background and research is in physical geography and geospatial technologies. She joined Athabasca University in 2006, as an Assistant Professor in Physical Geography and Remote Sensing. Her specialized research areas are in:1) Remote sensing and geoscience: developing enhanced observing systems capabilities (technology and algorithms) for monitoring the spatio-temporal dynamics of various Earth’s surface parameters and processes. Dr. Pivot is currently looking into multi-stage remote sensing approaches, using unmanned aerial vehicles (UAVs) in particular. 2) Distance education: finding technological ways to innovate the teaching and learning of physical geography online (i.e. mobile-technology guided fieldtrips and virtual geographical environments).   1) Updating a literature review on UAV-based remote sensing techniques and soil moisture estimations using remote sensing. 2) Participating in fieldwork and:-  helping with UAV mission planning (e.g. fabrication/installation of aerial targets for georeferencing purposes, preflight inspection of the UAV systems, flight planning and simulation);-       helping deploy the UAVs in the field and operate them, especially by assisting the pilot in the duties associated with collision avoidance (i.e. UAV ground observer).-  helping with ground measurements of soil and vegetation properties. 3) Processing and analyzing the UAV data using the Geomatica software (PCI Geomatics), which includes tasks such as rectifying, georeferencing and mosaicking the set of overlapping UAV photos to generate composite images, gridding and filtering the radar data, calculating vegetation/soil moisture indices, pixel values extraction, and image classification. The results will be used to develop the soil moisture-retrieval algorithm and to test its capability.Skills/background in remote sensing/photogrammetry/GIS/digital image processing is required to work on this project. Experience with radio-controlled (model) aircraft and/or unmanned aerial vehicles is an asset, but not a requirement as training will be provided during the internship. Applications are welcome from all areas of geo- and environmental sciences as well as geomatics or geoinformatics; however, preference will be given to students with background in physical geography.
Geography is an empirical science that aims to describe and understand the world through the analysis of spatio-temporal patterns of human and natural phenomena and the interactions between them at different scales. The world, with both its physical and human aspects, is a “geography laboratory”, and so a great deal of the work geographers do is field based. For this reason, field study is a core compulsory part of the training of students in geography. It is also highly regarded for its many benefits from an educational perspective. In a brick and mortar university, geography students are exposed to fieldwork through field research and various types of field excursions, such as field lectures on campus, local field trips, and residential field courses off campus. In an online university, however, opportunities for field excursions are limited, primarily because online students are geographically dispersed in relation to the location of the provider campus. Today, the difficulty to implement fieldwork in a non-traditional educational setting represents a major obstacle to the offering of more courses, even full degrees, in geography online.At Athabasca University, we are developing virtual environments and mobile learning solutions to incorporate both virtual and real field excursions into online physical geography courses. To this end, the Summer 2018 project will consist in integrating a spatially-distributed snow evolution modeling system to a powerful Earth viewer (i.e. vieWTerra) to build custom 3D real-time simulation applications for an online course on snow and ice dynamics. For example, students will travel through virtual winter environments using avatars to watch how snow accumulates, compacts and melts over the landscape. They will also learn how to sample snow depth and density and to identify snow stratigraphy and snow grain morphology.Dr. Pivot’s background and research is in physical geography and geospatial technologies. She joined Athabasca University in 2006, as an Assistant Professor in Physical Geography and Remote Sensing. Her specialized research areas are in:1) Remote sensing and geoscience: developing enhanced observing systems capabilities (technology and algorithms) for monitoring the spatio-temporal dynamics of various Earth’s surface parameters and processes. Dr. Pivot is currently looking into multi-stage remote sensing approaches, using unmanned aerial vehicles (UAVs) in particular. 2) Distance education: finding technological ways to innovate the teaching and learning of physical geography online (i.e. mobile-technology guided fieldtrips and virtual geographical environments).   Your role will consist in:1) Conducting a literature review on virtual geographic environments and distance education in geography. 2) Compiling weather data for meteorological weather stations.3)     Creating a fine-resolution digital elevation model from UAV (drone) imagery.4)     Preparing and running snow cover simulations.5)     Integrating the snow simulations with the Earth viewer and testing the virtual winter environments.6)     Help design a survey that will be submitted to students in our course later.Skills/background in physical geography is required to work on this project. You should know how to use a spreadsheet and have some basic knowledge in statistics and mapping/GIS. Experience with programming and modeling is an asset but not a requirement as training will be provided during the internship. Applications are welcome from all areas of geo- and environmental sciences as well as geomatics or geoinformatics; however, preference will be given to students with background in physical geography.
This undergraduate project is part of a larger project. The aim of this larger project is to design, develop and evaluate a tool that allows users to access and analyse student behaviour data in learning systems by enabling users to extract detailed information about how students interact with and learn from online courses in a learning system. The tool needs to be easy-to-use and enable users to get the data that they are interested it, in the format that they easily understand. In order to do so, the tool allows users to execute predefined and customized queries against any learning system that stores its data in an SQL accessible database. Users can also chain together queries to make more sophisticated compound queries. More importantly it allows users to progressively improve the analytical capabilities of the tool with a simple to use graphical user interface (GUI). While the first version of this tool already exists, several extensions are planned. For example, the creation of an expandable ontology is planned that integrates data from disparate administrative and learning management systems. This mechanism will accommodate data from new systems as well as adapting for upgrades to existing systems, and therefore expands the amount of available data as well as the comprehensive possibilities for analyzing and retrieving relevant information and patterns. Furthermore, research is planned on adding intelligent support to identify significant indicators and relationships in students’ behaviour data as well as visualize such indicators/relationships to the users of the tool.With the use of learning technologies, educational institutions have an enormous amount of data available about their students and how they learn. While these data are potentially a valuable source of ideas for promoting educational improvement and identifying early indicators for successful student performance, they are difficult to access and interpret and thus very seldom used effectively. Learning analytics is a very new and emerging research area that focusses on exactly this issue, aiming at using the huge amounts of data collected by educational institutions about their students in order to investigate and facilitate understanding on how students learn.In this undergraduate project, the student will be part of the project team of the larger project. The undergraduate student will work on a few features/extensions of the above-described tool, dealing with the intelligent and user-friendly support of users to analyse students’ behavior data in diverse educational systems. For each feature/extension, the student will:1. Conduct a literature review to investigate current research and practices for the respective feature;2. Design an architectural concept for integrating the respective feature into the overall system architecture;3. Design a concept for the implementation of the respective feature;4. Implement the respective feature;5. Test and evaluate the respective feature;6. Provide documentation and a user guide for the respective feature.The student is expected to attend research meetings. Furthermore, the student is expected to write (together with his/her supervisor) a publication about his/her research and submit it to a high-quality conference/journal.Required skills/background:*) Enrollment in an undergraduate program in Computer Science, Information Systems or a related field *) Strong web programming skills*) Knowledge in PHP or interest to learn PHPAsset:Experience in one or more of the following areas is an asset but please note that you don’t need to have experience in all these areas: *) Interface design and/or human-computer interaction*) Data visualization*) Knowledge about databases and SQL*) Artificial intelligence
Goal: Establish a baseline for the security assessment of the new wearable technologies that are intended to improve accessibility. Methodology: 1. Baseline security evaluation method will be selected based on the suggestions from industry accepted security standards. 2. Papers presented at the ACM SIGACCESS Conference on Computers and Accessibility (ASSETS) in the last 10 years will be analyzed to select the papers related to wearable technologies. 3. Selected papers on wearable technologies will be mapped to the proposed security baseline.4. Gap analysis will be performed to observe potential vulnerabilities / misuses5. Analysis will be performed to suggest basic mechanisms that should be included in the wearable assisting technologies in order to secure them from the potential misuse.ScheduleWeek 1: Review the project, review potential security baseline evaluation methodsWeek 2: Create a set of required security controls from the baseline security evaluation methodologyWeeks 3-5: Review papers from the ASSISTS 2007 – 2016 array, select papers related to wearable technologiesWeeks 6-7: Identify security gaps in the reviewed papers in order to identify potential security vulnerabilities. Propose minimal set of controls to appear in wearable devices / solutionsWeek 8: Prepare project reportIn the general research area of information systems security the project will be looking at the issues related to the potential misuse of the technologies that are intended to improve accessibility for the disabled people. The focus of the research will be on the new wearable devices1. Based on the suggestions from the project research supervisor create short list of the essentials security features that should be included into the security baseline2. Create formal definition of the shortlisted security features3. Analyze the papers selecting projects that outline technologies related to wearable assistive products4. Assist project research supervisor on mapping the basic security controls to the controls outlined in the papers related to wearable technologiesRequired skills1. Basic understanding of Information Systems security requirements2. Basic understanding of the programming 3. Excellent reading skills (English)Desired skills1. Ability to work in the low supervision mode2. Some experience with the software development for mobile platforms
Goal: Establish an additional security mechanisms related to detection of authorisation key leaks in WebSPA.Methodology: 1. Conduct analysis for WebSPA code (https://www.owasp.org/index.php/OWASP_WebSpa_Project). Expected result: Gain reasonable understanding of WebSPA scripts.2. Identify code points where leak detection mechanisms can be added.  Expected result: Modify WebSPA code to add logging capabilities at the authentication stages3. Modify client code adding the ability to select the key based on the pin number. Expected result: WebSPA client to be able to choose key from the predefined key.  4. Modify server daemon to be able to perform multi-key authentication. Expected result: WebSPA server running with multiple keys. 5. Modify server daemon to be able to send key index for verification. Expected result: WebSPA server to send out identified indexes6. Create additional service to verify key and create alarm mechanism . Expected result: additional daemon capable of key index verification. ScheduleWeek 1: Review the project, install and test WebSPAWeeks 2: Modify WebSPA client to use multiple keys. Weeks 3-4: Modify WebSPA server to use multiple keys.Weeks 5-6: Create index verifying service.Week 7: Run integration testsWeek 8: Prepare project reportIn the general research area of information systems security this project will be looking into adding security mechanisms to Web based Single Packet Authorisation (WebSPA). Additional security mechanisms will target potential leaks of authorisation keys. Write and test programs in Java, analyse source code in Java, create and analyse basic algorithms. Required skills1. Reasonable programming background with Java. Desired skills1. Ability to work in the low supervision mode2. Basic knowledge of XML
This project will focus on solving the nonlinear form of the advection diffusion dispersion equation using finite difference methods programmed in Matlab. A part of the project will entail conducting a literature survey to determine the applications of this solution to remediation of groundwater and water aquifers as well as minimizing environmental impacts oil recovery using solvents. Research will also be done on alternate methods of solution using partial differential solvers in Maple or Mathematica as comparisons on results that have been obtained to date. The student will also focus on developing an experimental and lab studies that would confirm the behaviour of this equation. If time permits, it would be beneficial to explore the two dimensional form of this equation using the same techniques.Preliminary results on the numerical solution of this equation suggest that the propagation of the solute proceeds at a much faster rate when the nonlinear form of the equation is used compared with the linear form. To date, a sensitivity study of the of the parameters used in this equation has not been done. Therefore, it will be necessary to examine the sensitivity of the numerical results to variations in these parameters. The parameters include flow velocity, diffusion coefficients and dispersivity. The literature review will provide the range of the parameters to be used in the sensitivity study.  For the last several years I have been involved in a study of the one dimensional advection diffusion dispersion equation in porous media with a focus on propagation of solvent fronts in oil and bitumen. More recently it has become apparent that the solution of this equation has important implications in the study of solute transport in groundwater and water aquifers. Our studies to date suggest that the nonlinear form of this equation with concentration dependent coefficients gives very different results than the linear counterpart. These results have been obtained using Matlab and finite differences. Further work is needed.The student must be able to work independently with the Matlab programming of the solution. It is expected that the scope of the project will be well defined and focussed so that the student can make a significant achievement by the end of the project. There will be a tremendous opportunity for the student to enhance his/her programming skills and knowledge in the area of numerical modelling of engineering problems. The principal investigator will help the student to understand the research process from project conception to technical write up and presentation. At the beginning of the project the student and principal investigator will work together to understand the theory behind  the advection/diffusion/dispersion equation. Once this is done, the principal investigator will work with the student to understand the application of finite difference methods and how they can be programmed using Matlab. If the opportunity arises, other platforms such as Maple and Mathematica may be explored depending upon the interests of the student. If the student would like to examine the impact of this study in more general application of this equation to clean technologies and reclamation, these ideas could be further explored. The student will need to be able to conduct a literature review of the subject matter. The student should be familiar with Matlab programming. Additional skills or experience with Maple and/or Mathematica will be beneficial. A minimum of first year calculus is necessary to perform these duties. If the student has had exposure to partial differential equations, that would be very helpful. The student will be expected to write up research results as the project progresses, as well as preparing power point slides for presentation to the principal investigator. The student will become familiar with the research process. 
There has been substantial interest in Alberta in using solvents for oil recovery to minimize the use of steam for in-situ oil/bitumen recovery. Understanding upscaling of solvent processes is still in its infancy as is understanding the mechanistic behaviour of solvent recovery from oil/bitumen reservoirs. Reservoir simulation has been used in other processes to study scaling and scaling parameters. This project will begin with a brief literature review of research done in this area. The project entails setting up reservoir simulation models, likely for homogeneous reservoirs at various scales, and then implementing these simulations using a thermal compositional reservoir simulator, STARS. The principal investigator will aid the student in setting up the simulations unless the student has this expertise. It is likely that the research will focus on gravity drainage processes only. The output from the simulations will be analyzed and compared to determine the scalability of the process. This research will be used to determine the viability of using reservoir simulation to explore the scaling of this process. If time permits, the researchers may further explore the use of externally applied heat to the same reservoirs considered in the earlier part of the study. Also if time permits, the researchers may explore the effects of various operating parameters, such as injection pressure, production pressure and mass transfer coefficients such as diffusion and dispersion.Solvents can be used in enhanced oil/bitumen recovery processes to minimize the energy footprint from the oil sands industry. Recently there has been a move to improve sustainability of oil recovery processes by eliminating the use of steam in in-situ SAGD processes. Solvents need less energy to recover oil, but these processes are still not well understood since, to date there have not been many successful pilots of these processes by industry. Some encouraging work has been done at the lab scale to suggest that these processes might be economically viable, but upscaling has not yet been validated.The student must be able to work independently with the software package. It is expected that the scope of the project will be well defined and focussed so that the student can make a significant achievement by the end of the project. There will be a tremendous opportunity for the student to ehance his/her reservoir simulation skills and knowledge in the area of enhanced oil/bitumen recovery.  The principal investigator will help the student to understand the research process from project conception to technical write up and presentation. At the beginning of the project the student and principal investigator will work together to understand the theory behind  scaling solvent recovery processes. Once this is done, the principal investigator will work with the student to understand the the importance of solvent processes in oil recovery. If the student would like to examine the impact of this study in more general application  to clean technologies and reclamation, these ideas could be further explored. The student should be interested in petroleum engineering, preferably with some background derived from petroleum courses. The student should be comfortable working with a computer and analyzing large amounts of data. The principal investigator is willing to provide some training in reservoir simulation, however, if the student does have some experience in reservoir simulation that will make progress on the project much easier. The student will have to be able to work independenty and troubleshoot the running of the computer software. The student should also be familiar with Word in order to write up the results of the analysis. 
The goals of this scholarship are:- Complete a literature review on any standards or existing methods of Difficulty Level assessment that exist today- Further explore the assessment of Difficulty Level in Higher-Education STEM subjects- Propose software processes that allow for the automatic generation of new iterations of a problem based on Difficulty Levels (Easier OR Harder)- Create an assembly of first-year engineering content that has variable Difficulty range to be used by MacEwan in the fall 2017- Provide a concrete understanding of first-year engineering topics- Provide software industry training to a McEwan undergraduate studentThis research will be devoted to the  development of the Difficulty Level engine or an existing software package. In order to reduce complexity and maximize productivity of the student, the project has been broken down into various tasks.Task 1: Perform a literature review on the existing area of Difficulty Level assessment for STEM contentTask 2: Assemble a collection of first year engineering content that represents an overview of the topics learned in the first year. To be reviewed and accepted by Shelley Lorimer and the CEO of Varafy.Task 3: Author medium difficulty level problems using software package to get a deep understanding of the authoring platform today and how to create “templated” problems.Task 4: Clone these medium level problems and manipulate them to represent easier-harder versions of the original problem.Task 5: Infer any repeated processes or patterns that are available or automationTask 6: Research write-upUltimately in the long term, the problems and difficulty assessment will be used in the creation of assignments, seminars and possible exams for the ENGG 130 (statics) and ENPH 131 (dynamics) courses in first-year engineering at MacEwan. This research is driven by a need to develop statics/dynamics first year engineering problems tailored to a targeted level of difficulty with minimum effort by the instructor, so that the instructor can focus on teaching and learning rather than redundant problem generation. A larger research effort is being devoted to creating software that will generate random problems and solutions. This specialized research topic will focus on difficulty level assessment for an automated problem solving aid. A literature review will be conducted to determine potential for developing this algorithm. This project will be a small subset of a larger ongoing project.The student will work as part of a team of a larger software group. The student will spend some time at the office where the project is being conducted which is close to our MacEwan facility. The student must have some familiarity with Javascript, with experience with node.js and modern web technologies. There will a substantial amount of independent work required to become familiar with the software development platform.  Some direction will be provided by the principal investigator to enhance this skill set. The student will need to conduct a brief literature survey to gain some insight into Difficulty Level Assessment. The principal investigator and project lead from the software developer will be provided so that the student is able to make some headway in developing the solution approach that will be taken to develop this algorithm. Defining the scope of this project may be difficult at the start. However, once the scope is developed, the student should be able to gain some experience in programming, and being a part of a large programming team. The opportunity to develop team skills here is paramount. Due to the nature of this software development project, the direction of the research may be modified depending on the status of the software project at commencement of this Mitacs grant.The student selected for this project will have an acquired skill set from successfully completing statics and dynamics courses. The new skills that will be required by the student will be those skills necessary to work in the existing software platform.  The student will learn this material as a part of summer work experience. The student should ideally have experience in software programming languages including Javascript , as well as familiarity with word processing and presentation software.  
The student will conduct a literature review of the application of robotics (Lego Mindstorms) and Matlab programming on the learning experience of first-year engineering students. Data will be collected and analyzed on the application of these techniquies to first-year engineering courses. The principal investigator and the student will establish a framework to analyze the data so that an informed decision can be made regarding the potentitial for this initiative at MacEwan University. The student will also have the opportunity to evaluate Lego Mindstorms using the EV3 Mindstorms kit in conjunction with the Matlab programming environment. The student may do some research on decision making and algorithms that might be used to analyze the data collected in the literature review. This research will focus on evidence based research conclusions, and the applicability of this research to the Canadian University setting. Preliminary research in this area has indicated a strong connection between students' motiviation, practical teaching methods and learning. If time permits, the student researcher and the principal investigator may also research specific applications of this technology to MacEwan's first-year engineering curriculum. Research in engineering education has been gaining momentum in the last thirty years to improve the formal education of engineers. This research is focused on improving the educational experience of first-year engineering students at MacEwan university, particularly learning mechanisms for students. The literature in this area will be explored, and data collected to make a decision regarding the viability of using Lego Mindstorms robotics as a part of our first-year engineering curriculum, along with recommended applications. A preliminary review suggests that Lego Mindstorms combined with Matlab programming can have a significant impact on student motivation and learning.The student will be required to initiate the literature review with support from the principal investigator. Once the literature is collected, it will be collated and the findings will be entered into Excel. At this stage the student will investigate basic decision making tools that might be used to analyze the data. The student will work with the principal investigator to determine a framework to determine the applicability of the research to MacEwan University. In parallel to the literature review the student will test the Lego Mindstorms technology with Matlab from a user's perspective. It is expected that the "first-year" engineering experience of the student researcher will aid in the decision making process to determine the viability of the combined Mindstorms/Matlab technology. The student researcher may be able to identify the pitfalls of using this technology in the classroom setting. The student researcher may recommend a pilot study based on the results of the research conducted during Summer 2018. The student will become familiar with applied research in the area of engineering education which is a field of research that has experienced tremendous growth in the last decade. It might be beneficial if the student has some background in Matlab programming in a laptop or desktop environment at a very basic level. However, it would likely be better if the student was not an "expert" in Matlab as it might impede the student from discovering some of the pitfalls of using this at the first-year level. There is an opportunity here to develop the scope of this project according to the student's capabilities and career goals.The student will need to have a background in engineering and conducting literature reviews. The literature review for this research is fundamental to collecting the data that will be used to establish a framework for evaluating the research question on whether or not there is strong research evidence to merit using the combined Lego/Matlab technology to enhance problem solving skills in first-year engineering students. The experience of the student researcher and the principal investigator in using this technology will also provide perspective in the conclusions reached in this research investigation. Familiarity with Microsoft Office is essential.
A brief literature review will be conducted on the scalability of solar panels from small to medium size, to compare the energy that can be generated and used with the long term goal of predicting output from large scale solar projects. Two commercial solar panels will be investigated and data collected in the summer 2018 in Alberta. This particular project will be the beginning of what is perceived to be a longer term project to study the use of solar panels in northern climates. The energy output for these two panels will be recorded for later analysis, along with the "usability" of this technology based on the perceptions of the researchers. These results will be compared to information which is published in the literature to determine the feasbility of using commercial solar panels both from  an economic perspective and from individual residential use of this commercial technology. A preliminary research review has suggested that solar energy "might be able to" produce significant amounts (67-100%) of electrial energy in a residential community in Calgary. This research is intended to extend knowledge in this area with a focus on the practical application of existing solar technology. The use of solar energy has become a topic of considerable importance in Alberta in the last decade with current climate change initiatives. There has been a strong research thrust in Alberta to explore the application of solar energy in novel ways. It seems that scalability of solar energy to large applications is essential to move this technology forward. This research focuses on investigating the energy output of two different sized solar panels, one small and one medium to determine the energy output during a summer in Alberta amd the scalability of the energy output and ease of use. The principal investigator will work with the student to conduct a literature review on the scalability of solar energy in norther climates such as Edmonton, Alberta. The student will work with the principal investigator to choose a location for setup of the solar panels and the equipment needed to collect data. Investigations may be needed e to set up the equipment and find a suitable way to collect the data for later analysis. The scope of this project is somewhat open ended since, to date, not much is know about these solar panels except what is published in the specifications. Since the panels are commercially sold, the expectation is that setup will be reasonably easy, and data will be available for collection. The experimental set-up will likely need day to day monitoring to ensure that the data is being collected. At the outset of the project it will be necessary to validate the data collection process and compare with any known data to see if it is consistent with expectations. The student will also have to record observations on a daily basis, as well as comments on usability. A simple economic analysis will be done to determine the approximate cost of the energy provided. The student will be responsible for summarizing the work done during the  summer and for making suggestions for further research if the results merit that research in this area should continue.The student should have some background in renewable energy technologies with an interest in the use of solar technologies. The student should have a basic knowledge of electricity and energy conversion from DC circuits to AC. The student should also have some practical lab experience having taken basic electrical and/or mechanical engineering lab courses or equivalent experience. The main focus of this project will be to conduct a literature review and set up solar panels to collect data during the summer 2018. This project is more of a hands on project and will entail equipment setup and troubleshooting.



To feed a growing global population, producers maximize crop and livestock yields by techniques such as genetic alteration, growth stimulants (hormones), fertilizers, and pesticides. However, chemical-intensive agricultural methods have been linked to prevalence of numerous health problems.  While many countries have established regulatory bodies to ensure food safety, others do not have the resources to enforce the responsible use of chemicals in agriculture. The consumers of foods produced in unregulated countries are put at risk for health complications and, in the face of increasing global trade and immigration, the need for inexpensive and effective methods of detecting chemical residues in food is paramount.The aim of this project is to develop inexpensive and portable detection devices, which rapidly and reliably identify pesticides and hormones in foods. Our study will focus on 6-benzyladenine (plant hormone) in bean sprouts, forchlorfenuron in watermelons, prochloraz in mushroom, and clenbuterol in meat.Our group have developed responsive polymers (hydrogels) change their optical properties on exposure to some molecules. Integration of molecular receptors (e.g. aptamers, enzymes and template imprinting) onto the hydrogels will be tested for adding specificity to target analytes.  This project will involve coating optical fibres (light guide) with molecular receptor hydrogels, with light output properties changing linearly to analyte concentration, thereby creating a robust sensor for foods analysis. With widespread need for usable and effective food analysis tools, we anticipate our sensors will solve a significant global problem in public health.Dr. Samuel Mugo graduated with a PhD in analytical chemistry from Memorial University of Newfoundland, Canada in 2006. He took a two year postdoctoral position at Queens University, Ontario, Canada (2007-2008) where his focus was development of microfluidic mass spectrometry platforms for clinical diagnosis.  A chemistry professor at MacEwan University since 2008, his research program involves development of bioinspired responsive polymers for controlled drug release as well as for integration in miniaturized electrochemical and optical sensors for environmental monitoring and food analysis. Dr. Mugo also works on making functional materials from low value biomass for agricultural applications and environmental remediation.  The student tasks will be broken down as follows:May, 2017: Synthesis of responsive polymers and their characterization for size, morphology, and functional groups by scanning and transmission electron microscopy, differential light scattering and infrared spectroscopy.June, 2017: Using the dip coating polymer method, the hydrogels will be coated on coated optical fibres, and the hydrogel films characterized for their thickness using microscopy. June, 2017: The hydrogel coated optical fibres will be assembled into a device with light source and detector (photo multiplier tube) integrated. To confirm success of assembly, the device will be tested for light transmission using an already established process.July, 2017: Chemical modification of responsive polymers with molecular receptors, specifically aptamers, enzymes and template imprinting in order to make them responsive to selected hormones and growth stimulators. The selectivity and analyte recovery of these polymers will be tested by solid liquid extraction and analysis by spectrophotometer.July, 2017: Integration of molecular receptor hydrogels into the optical fibers and fabrication of the sensor device. July-August 2017, Testing of detector devices to determine their sensitivity and capacity to selectively detect specific chemicals of interest.August, 2017: Write-up of results in a scientific paper to be submitted to an academic journal for publication.The student should be highly motivated with interest for applying scientific knowledge to fabricating prototype devices with polymer nanomaterials. The minimum requirement would be  foundational chemistry and physics courses. The student will be mentored by peers within the Mugo group and by the faculty mentor on characterization techniques for polymer nanomaterials. The student should inclined to work in a team environment.The student will be involved in reviewing literature, interpretation of data emanating from the project and writing manuscripts. As such, a student with interest in growing their skill sets in scientific writing would be a good fit.
Water pollution resulting from industrial activities is a global problem, with the urgency for mitigation, especially with the decline of clean water reserves. In Alberta, Canada for example, leaching of contaminants (e.g. nathphenic acids) from bitumen recovery processed water in tailing ponds, remain an environmental concern. Antibiotics, hormones and microbes from biowaste in feedlot operations present another gateway for harmful contaminants.  Further, the necessity to reuse domestic used water for irrigation of lawns and kitchen gardens rather than draining to the sewer line is a needed ecological stewardship opportunity. Whether dealing with industrial effluents, tailing ponds, feedlot water runoff or domestic used water reuse for irrigating lawns, the practical challenge is to develop cost effective, environmental friendly and easily scalable platforms for water filtration and treatment, the overarching aim in this project. No materials best fit the ‘sustainable and biodegradable’ desired criterion, than nanocellulose and biochar, all derived from locally wasted agricultural feedstocks, such as canola straws, tea and coffee waste grinds. The project will focus on evaluating nanocellose biochar composite films, as an inexpensive biofilter for adsorption and removal of selected contaminants namely, naphthenic acids, hormones (specifically clenbuterol and estradiol) and microbes (Salmonella, and Escherichia coli). These are representative contaminants in fossil oil processing and agricultural sector respectively, useful industries in Alberta economy. The technology will be tailored for application in developing countries where water scarcity is a big problem. Dr. Samuel Mugo graduated with a PhD in analytical chemistry from Memorial University of Newfoundland, Canada in 2006. He took a two year postdoctoral position at Queens University, Ontario, Canada (2007-2008) where his focus was development of microfluidic mass spectrometry platforms for clinical diagnosis.  A chemistry professor at MacEwan University since 2008, his research program involves development of bioinspired responsive polymers for controlled drug release as well as for integration in miniaturized electrochemical and optical sensors for environmental monitoring and food analysis. Dr. Mugo also works on making functional materials from low value biomass for agricultural applications and environmental remediation.  The student will characterize the morphology of nanocelluse biochar film to evaluate its surface area, porosity and strength, all important parameters for a good filter.  These properties will be tested using scanning/transmission electron microscopy. Optimal ratios of nanocellulose and biochar will be determined, with an intent to fabricate a biofilter with best adsorption performance. The research assistant will also characterize the functional groups of the biofilter using infrared and Raman spectroscopy. To increase the surface area and conductivity of the biofilter, the research assistant will exfolitate the biochar to form graphene oxides, which will be incorporated with nanocellose, and the resulting filter retested.  The research assistant will test the effective removal of naphthenic acids by passing the contaminated water through the biofilter and GC/MS used to detect the residue naphthenic acids. UV-Vis Spectroscopy and microscopy on the other hand will be used to monitor the performance of the biofilter for the removal of hormones and microbes, respectively. The biofilter performance will be tested for adsorption of contaminants at different temperature, pH and adsorption times.Following the use of the biofilter, the research assistant will test electrochemical cleaning as an approach for recycling, where adsorbed contaminants are broken down to benign residues.The student should have interest in value addition and processing of agricultural waste biomass and be passionate on developing environmental and climate change solutions. The student should have completed foundational chemistry courses. The student will be mentored by peers in the group and by the faculty mentor on characterization techniques for polymer nanomaterials. The student should inclined to work in a team environment.The student will be involved in reviewing literature, interpretation of data emanating from the project and writing manuscripts. As such, a student with interest in growing their skill sets in scientific writing would be a good fit.
Usage of drugs of abuse continue to be a concern in the development of healthy and safe societies. Commonly drugs include: alcohol, nicotine, diacetyl morphine, opium, cocaine, methamphetamine, and tetrahydrocannabinol (THC, marijuana). Analogous to alcohol, THC will increasingly be a societal problem in the future, with the mounting debate to decriminalize its use. Two States in the USA (Washington and Colorado) have legalized the use of marijuana, a trend that is likely in Canada and elsewhere.The cost for policing in regulation of illicit drugs is prohibitively high. Current THC detection methods are trained dogs sniffing and analysis of urine or blood by GC-MS and HPLC. These methods are expensive, tedious and impractical for widespread use.  Related research by other groups is focused on fabrication of an ‘electronic nose device’, mainly suited for custom cargo screening. Our goal is to develop an inexpensive deployable device for detection of THC in saliva, a less-invasive biological fluid. Using GC-MS  Hall et al. 1998 reported THC levels in saliva range from 50-1000 ng/mL after 4 hours of marijuana inhalation.  Our proposed device aims to have a wide dynamic range, sensitive enough to detect low residues of THC in saliva. Molecular imprinting polymer (MIP) technology will be employed, where polymers with capacity to selectively capture THC in saliva will be developed. While different polymer monomers will be evaluated, we postulate the use of methacrylic acid (MAA) and crosslinking reagent ethylene diamine methacrylate (EDMA), as a plausible starting point. The MIP polymer will be integrated with a carbon based working electrode and voltammetry used for detection. To ensure the device is expensive and portable, an in house fabricated miniaturized potentiostat, christened CheapStat, will be employed. Student(s) engaged in the project will acquire skills on fabrication of cheap devices using electrochemistry techniques.Dr. Samuel Mugo graduated with a PhD in analytical chemistry from Memorial University of Newfoundland, Canada in 2006. He took a two year postdoctoral position at Queens University, Ontario, Canada (2007-2008) where his focus was development of microfluidic mass spectrometry platforms for clinical diagnosis.  A chemistry professor at MacEwan University since 2008, his research program involves development of bioinspired responsive polymers for controlled drug release as well as for integration in miniaturized electrochemical and optical sensors for environmental monitoring and food analysis. Dr. Mugo also works on making functional materials from low value biomass for agricultural applications and environmental remediation.  The following are the phases of the project that the student will be responsible for executing with direction from the faculty mentor and other members of Mugo research group.The student will explore the best monomer systems to use for thermal polymer imprinting of Tetrahydrocannabinol (THC). The student will explore two approaches for integrating THC imprinted polymers with carbon for fabricating the working electrodes.Design 1, will involve making a composite of THC imprinted polymer with a carbon microspheres. Using an established protocol in our lab, the composite mixture will be fabricated to a working electrode for THC detection using a handheld ‘CheapStat device’ fabricated previously in our lab. The student will test the ability of the fabricated imprinted polymer based working electrode for discrimination of THC in a mixture of other compounds in saliva.A significant aspect of the project would be in the fabrication of imprinted polymers with a high selectivity for tetrahydrocannabinol (THC) and use of voltammetric device for detection. The student should therefore have a strong background in chemistry in general, with interests in analytical instrumentation. Some background or demonstrated interest in quantitative chemical analysis would be essential.  The student will also spend some of the time reading scientific literature, interpretation of data emanating from the project and writing a project report. As such, a student with interest in growing their skill sets in these areas would be a good fit.
The cost of food waste in Canada is ~ $27 billion, with 10-40% lost during processing and transportation, and over 50% thrown away in Canadian homes. Due to high perishability, ~40% of the food wasted consist of meat and fish adding ~10% to the end price.While food waste is a costly reality, worse is the foodborne diseases, estimated to cost ~ $ 1.33 billion/year in Canada in healthcare costs. Bioinspired responsive nanomaterials are an emerging materials for biomedical applications, but studies on application to food packaging has been limited. This is despite that they could be employed as smart packaging to mitigate food waste and foodborne pathogen poisoning.Responsive materials respond to change in pH, ionic strength, temperature, electric field, and presence of pathogens or certain metabolites.Both pH and redox are critical parameters that drive biochemical functions in controlling cell regeneration and death. Meat spoilage is associated with concomitant decrease of pH (~4-5) and redox potential. The decrease in pH is due to glycolytic metabolic activities of anaerobic and aerobic microbiota (e.g. Lactobacillus spp., Pseudomonas spp. etc.), producing by-products such as (e.g. lactic acid, pyruvic acid, acetic, isobutyric etc.), compounds associated with meats sour flavor. Further, compromised meat tissue oxygenation due to disrupted vasculature and microbiota activities lead to production of redox active hydrogen peroxide, linked to meat discolouration.We propose pH and redox species, are appropriate stimuli indicators of the earliest signs of microbiota activity before onset of meat deterioration. These two parameters can be used as triggers for antimicrobial release in responsive food packaging.We therefore propose to fabricate an environmentally friendly pH and redox responsive chitosan-nanocellulose-graphene oxide (GO) based smart packaging with antimicrobial microneedles for use in responsive polymer packaging materials, an advanced solution to meat preservation.Dr. Samuel Mugo graduated with a PhD in analytical chemistry from Memorial University of Newfoundland, Canada in 2006. He took a two year postdoctoral position at Queens University, Ontario, Canada (2007-2008) where his focus was development of microfluidic mass spectrometry platforms for clinical diagnosis.  A chemistry professor at MacEwan University since 2008, his research program involves development of bioinspired responsive polymers for controlled drug release as well as for integration in miniaturized electrochemical and optical sensors for environmental monitoring and food analysis. Dr. Mugo also works on making functional materials from low value biomass for agricultural applications and environmental remediation.  The students will be fully trained by the faculty mentor on how to carry out the following tasks, as such, no prior knowledge on the chemistry involved is needed.A) To impact superhydrophobic and antifouling properties on nanocellulose, which would  deterbacteria colonization, student 1 will study the oxidation of nanocellulose to make carboxylic acid and aldehyde moieties via 2,2,6,6-tetramethylpiperidine-1- oxyl (TEMPO) and periodate oxidation respectively. Nanocellulose modification via periodate oxidation will be compared to enzyme (tyrosinase, laccase and horseradish peroxidase) based oxidations. The resulting nanomaterials will be characterized for moisture absorption and pH responsivity by various analytical techniques.B) Student 2 would work on integration of synergistic antimicrobial effects of chitosan and naturally derived gallic acid (polyphenol) films in the packaging. The student will develop a process for amination of aldehydes bearing nanocellulose with chitosan, amine containing material derived from crustaceans, via Schiffs base formation. C) Student 1 and 2 will evaluate the oxidized (A) and aminated (B) nanocellulose materials for loading and release of selected antimicrobials drugs, mupirocin (pKa 5), metronidazole (pKa 16), and lidocaine (pKa 7.7). D) Student 1 will fabricate a pH-redox responsive carboxyl and enzyme catalyzed aminated nanocellulose doped with GO (1-10%), and the composite materials studied for hydrophobicity, resistance to disintegration in water, conductivity, and swelling behavior as a function of pH and electric field.E) The nanocellulose-GO studied in D) will be studied (by student 2) for their antifouling behavior by testing deterrence to model Gram-positive (S. aureus) and Gram-negative (E. coli) bacteria colonization. F) From optimization in D, nanocellulose-GO composite will be fashioned into an active packaging material with microneedles for efficient antimicrobial delivery by student 1. The students work will lay the foundation for our future research thrusts, integrating sensing elements by utilizing response functionality of the packaging to detect meat spoilage.The student should be highly motivated with interest for applying scientific knowledge to fabricating prototype devices with polymer nanomaterials. The minimum requirement would be a high score in foundational chemistry courses. The student will be mentored by peers within the Mugo group and by the faculty mentor on characterization techniques for polymer nanomaterials. The student should inclined to work in a team environment.The student will be involved in reviewing literature, interpretation of data emanating from the project and writing manuscripts. As such, a student with interest in growing their skill sets in scientific writing would be a good fit.
Usage of drugs of abuse continue to be a concern in the development of healthy and safe societies. Commonly drugs include: alcohol, nicotine, diacetyl morphine, opium, cocaine, methamphetamine, and tetrahydrocannabinol (THC, marijuana). Analogous to alcohol, THC will increasingly be a societal problem in the future, with the mounting debate to decriminalize its use. Two States in the USA (Washington and Colorado) have legalized the use of marijuana, a trend that is likely in Canada and elsewhere.The cost for policing in regulation of illicit drugs is prohibitively high. Current THC detection methods are trained dogs sniffing and analysis of urine or blood by GC-MS and HPLC. These methods are expensive, tedious and impractical for widespread use.  Related research by other groups is focused on fabrication of an ‘electronic nose device’, mainly suited for custom cargo screening. Our goal is to develop an inexpensive deployable device for detection of THC in saliva, a less-invasive biological fluid. Using GC-MS  Hall et al. 1998 reported THC levels in saliva range from 50-1000 ng/mL after 4 hours of marijuana inhalation.  Our proposed device aims to have a wide dynamic range, sensitive enough to detect low residues of THC in saliva. Molecular imprinting polymer (MIP) technology will be employed, where polymers with capacity to selectively capture THC in saliva will be developed. While different polymer monomers will be evaluated, we postulate the use of methacrylic acid (MAA) and crosslinking reagent ethylene diamine methacrylate (EDMA), as a plausible starting point. The MIP polymer will be integrated with a carbon based working electrode and voltammetry used for detection. To ensure the device is expensive and portable, an in house fabricated miniaturized potentiostat, christened CheapStat, will be employed. Student(s) engaged in the project will acquire skills on fabrication of cheap devices using electrochemistry techniques.Dr. Samuel Mugo graduated with a PhD in analytical chemistry from Memorial University of Newfoundland, Canada in 2006. He took a two year postdoctoral position at Queens University, Ontario, Canada (2007-2008) where his focus was development of microfluidic mass spectrometry platforms for clinical diagnosis.  He has been a faculty member (analytical chemistry) at Grant MacEwan University from July 2008. His current research program that heavily engages undergraduate students, involves integration of nanocellulose, imprinted polymers and enzyme or aptamer laden responsive polymers in miniaturized electrochemical and optical sensors.The following are the phases of the project that the student will be responsible for executing with direction from the faculty mentor.The student will explore the best monomer systems to use for thermal polymer imprinting of THC. The student will explore two approaches for integrating THC imprinted polymers with carbon for fabricating the working electrodes.Design 1, will involve making a composite of THC imprinted polymer with a carbon microspheres. Using an established protocol in our lab, the composite mixture will be fabricated to a working electrode for THC detection using a handheld ‘CheapStat device’ fabricated previously in our lab. The student will test the ability of the fabricated imprinted polymer based working electrode for discrimination of THC in a mixture of other compounds in saliva. An expected downside of this design is three dimensional structure of the bulk imprinted polymers which could hinder accessibility of THC to the selective sites for binding, possibly decreasing the response time.The student will test design 2, where the imprinted polymer film is formed around the carbon beads/microfibers. It is expected that the film configuration may result in a rapidly responsive sensor. If time allows, the student will also explore the use of THC specific aptamers immobilized on polymers and integrated in carbon based electrodes. My group in collaboration with Prof. Maria DeRosa (Carleton University, Chemistry) are evaluating specific aptamers for THC target, which should be available by early next year. The developed devices accuracy and precision will be tested and compared to GC-MS.   The student will be involved in writing a manuscript stemming from this research project.A longer range view of this project is the pairing of CheapStat device with android cellular devices for remote sensing, if time allows the student could be involved in this initiative.A significant aspect of the project would be in the fabrication of imprinted polymers with a high selectivity for THC and use of voltammetric device for detection. The student should therefore have a strong background in chemistry in general, with interests in analytical instrumentation. Some background or demonstrated interest in quantitative chemical analysis would be essential.  The student will also spend some of the time reading scientific literature, interpretation of data emanating from the project and writing a project report. As such, a student with interest in growing their skill sets in these areas would be a good fit.   
Augmented reality is a technology which allows a layering of images onto user’s vision. In the classroom, instructors guide student learning using a variety of teaching techniques including: stories, demonstrations, and examples. These techniques are often limited since students cannot interact with the material simultaneously. This project tackles this problem creating an augmented reality presentation software which allows instructors to control what the class sees but at the same time allows the students to interact with the material.My research area focuses on development and use of current technologies with applications to the scholarship of teaching and learning, sustainable development, problem solving, and intelligent systems using specialized algorithms for the purposes of automated control and artificial intelligence.Working closely with the Instructor the student will help design and implement the software. Design will include: a literature review, determining the required functionality, and developing a communication strategy. Implementation includes: programming example applications (demonstrations, course reference material) and programming of the presentation software. This project is well suited for students from computer science and engineering disciplines. Students should have a strong problem solving skill set and experience with an object oriented programming language. Students with skills in Unix operating systems, modeling (ex. Blender), game development (ex. Unity), algorithm development, and software development is an asset.
"Digitizing Ancient Christianity" aims to do pioneering work in preserving the past for the edification of twenty-first-century users. Previous projects like the Perseus Digital Library at Tufts or the interactive maps developed by Stanford's Orbis project have laid the foundations for further digitization of ancient texts. The period of late antiquity, however, has been understudied in this regard. As a scholar of this neglected period, my goal would be to preserve evidence of late ancient culture and religion by using the latest digital methods and resources, ranging from digitization tools like OCR to mapping software like GIS. (For a hint, see: https://historyofchristianthoughtblog.wordpress.com/)In pursuing this goal, I would not be alone. As I transition from my research enviroment at the University of Chicago to my new home at MacEwan University in Edmonton, I will be collaborating closely with my colleagues in Classics, History, and Computer Science. Our Humanities Department  and Library already have strengths in all three fields, as well as in the sub-fields relevant to this project, from ancient languages to Greek and Roman history. I have been hired with an explicit mandate to jumpstart projects in the Digital Humanities, which means that the institution itself would put its research muscle behind a project such as this.On a global level, I will tap into my research contacts around the world. I see promising grounds for collaboration with scholars at KU Leuven in Belgium, who have blazed new trails in the interdisciplinary work of the digital humanities. Their work often focuses on the fifth-century author Augustine of Hippo, whose writings survive in large numbers (although they remain woefully under-preserved). As a scholar of Augustine myself, I would make a natural partner for them, as we team up to preserve the ancient past for the good of future generations.My research focuses on the history of Christianity in late antiquity (ca. 200-600 CE). I especially emphasize the role of Latin-language texts in the dissemination of the Christian religion and the transformation of this religion's role in the broader socioeconomic landscape of the late Roman Empire. My goal is to demonstrate the ongoing relevance of the study of this period for understanding later developments in spiritual, intellectual, and social life, even down into the modern period. I aim to use digital methods and resources to bring this period to life for students and scholars alike. Please see: https://historyofchristianthoughtblog.wordpress.com/As a member of the research team for "Digitizing Ancient Christianity," the student would be expected to aid in a multi-pronged application of digital humanities methods to a wide swath of archival evidence from the late ancient period. The primary role of the student would be to help in the identification of bodies of evidence that would be both accessible to the research team and available either for digitization or some other digital application (e.g., providing data for the construction of new interactive maps). To accomplish that goal, the student would be encouraged to learn more about the global scope of digital humanities research in the fields of classics and antiquities, so that they could ascertain both what has been done and what blind spots stand in need of further attention.As the project progresses, the student would move from the evidence-gathering stage to the practical steps of digitization. As noted above, this could mean initial digitization of previously un-digitized manuscripts. Making inaccessible texts accessible online is what lays the groundwork for further study in our field. If the student's skillset allows for it, the next stages of the project would involve assisting in the construction of online sites and resources, which render ancient sources even more accessible to both scholar and layman alike. Interactive features--such as maps created through GIS software, on the model of Stanford's Orbis project--would increase the degree of accessibility greatly, and so the student would be welcome to develop their skills in the realm of digital cartography, as well.In general, the student would be invited to be part of a team that is passionately devoted to preserving an undeservedly neglected (yet historically crucial) period of the past for the benefit of future generations. The ideal student researcher for this project would be conversant in at least some of the tools, methods, and resources that populate the digital humanities landscape. Especially preferred would be proficiency with Excel, OCR digitization procedures, or GIS mapping software. In addition to those skills, experience in the study of the ancient world is highly desired. That could mean previous research work in the following fields: Classics; History; Latin Language; Greek Language; Philosophy. Ability to read ancient (koine) Greek and Latin would be an added bonus.
Vertical farming is the growth of crops vertically on structures as opposed to horizontally on land. This concept is important since growing populations result in more crops needed to feed the people but will also result in less horizontal farm land as urban environments grow to meet the population’s working and habitat needs. Vertical farming helps offset this by integrating farming into the urban environment. Other benefits of vertical farming include less water usage, less pesticides required, and reduced carbon footprint. There are current limitations on vertical farming including: reduced direct sunlight requiring increased energy usage from artificial light sources and reduced pollination of crops due to reduced insects present. This project tackles the limitations on vertical farming by the development of a net-zero energy and water management system integrated with urban bee-keeping.My research area focuses on development and use of current technologies with applications to the scholarship of teaching and learning, sustainable development, problem solving, and intelligent systems using specialized algorithms for the purposes of automated control and artificial intelligence. The role of the student for this project is that of the research assistant. The project will be broken up into four phases: system design, prototyping, control, and testing. The first phase will consist of design of the automated vertical farming system including power, water management, structure, sensors, and movement. The second phase includes construction of the system using a variety of tools including CNC and 3D printing technologies. The third phase includes the development of algorithms for the automated system using an open source controller. Finally, the last phase includes testing the system and writing up the results.This project is multidisciplinary in nature which is well suited for students with backgrounds in environmental science, engineering, computer science, urban planning, agricultural sciences, botany, and sustainability. Students should have a have a strong holistic thinking skill set. Students with coursework in sustainability and programming is an asset. Students should also have an interest in learning the Arduino prototyping platform for system control.
Each year millions of students spend a significant portion of their day learning at post secondary institutions. It is well documented that physical and environmental factors of the learning space affect students cognitive abilities [1]. Learning spaces are, however, typically built to structural standards and are only periodically monitored for maintenance purposes. Newer standards, such as the Well building standards [2] include the end users needs by focus on human health and wellness aspects of the building’s design; creating a sustainable learning environment. Essential to this is the continuous monitoring of the space to assure that the standards are met. This includes metrics such as: air quality ( humidity, particulates ), lighting (source, colour, intensity, distribution, reflectance), comfort (thermal, pressure, sound), and communication (wireless access).The goal of this project is to develop and implement a smart environmental monitoring system for learning spaces. The resulting system will provide necessary metrics and a feedback loop allowing for better environmental monitoring and control of the space. This involves the determination of the major health and well-being factors that influence a learner, the development of the equipment using an Arduino prototyping platform combined with various sensors, connection of multiple indoor and outdoor monitoring stations to a central hub, data collection, and synthesis. [1] C. Weinstein (1979) The Physical  Environment of the School: A Review of the Research. Review of Educational Research. v49(4). Pp 577-610.[2]  The Well Building Standard (2016) Delos Living LLC. NY,  USA.My research area focuses on development and use of current technologies with applications to the scholarship of teaching and learning, sustainable development, problem solving, and intelligent systems using specialized algorithms for the purposes of automated control and artificial intelligence.The role of the student for this project is that of the research assistant. The project will be broken up into four phases: information gathering, system development, data reduction, and dissemination. The first phase will consist of completing a literature review on the topic; determining the major factors affecting learning as well as learning the Arduino prototyping platform. The second phase includes development and calibration of smart monitoring system with the help of the Principal Investigator. The third phase includes the development of algorithms to extract statistical quantities from the monitoring system. The last phase includes writing up the results in the form of a report and paper.This project is multidisciplinary in nature which is well suited for students with backgrounds in environmental science and engineering, architecture, urban planning, sustainability, education, sociology, psychology, and health studies. Students should have completed coursework in statistical methods and have a strong holistic thinking skill set. Students with coursework in sustainability and programming is an asset. Students should also have an interest in learning the Arduino prototyping platform for data collection.
Virtual Reality has long been know to be a useful educational tool in instances when the task is: dangerous, costly, time consuming, or far away. These can take the form of virtual field trips, interactive experiences, and problem solving exercises. These digital tools have the ability to monitor student’s progress and thus have a great learning potential for developing problem solving skills in educational institutions. In order to test the student’s problem solving abilities, a set of non-technical, multidisciplinary  problems will be developed which vary in problem type.  An example question would be of the form: “You are trapped in a tower which stands 100 ft off the ground. There is an open window to the outside. There are two 60 ft ropes whose ends are anchored into the ceiling. There is a table in the corner which has a pocket knife, a box of matches, and some chopped wood on it. Is it possible to escape and if so how?” From the set of questions, a virtual world will be created by programming in the problem using Unity gaming software. Users will be able to enter the immersive world using VR head gear and interact with it to solve the problems using a leap motion sensor. Digital data, while the users interact within the VR environment, will be recorded and results will be processed to elucidate problem solving patterns.My research area focuses on development and use of current technologies with application to the scholarship of teaching and learning, sustainable development, problem solving, and intelligent systems using specialized algorithms for the purposes of automated control and artificial intelligence.The role of the student for this project is that of the research assistant. The project will be broken up into four phases: information gathering, VR development, pattern recognition development and dissemination. The first phase will consist of completing a literature review on the topic as well as learning all of the necessary software. The second phase will require the development of the virtual environment including the modelling and Animation of interactive objects to create a sense of presence in the virtual environment. Here development of leap motion algorithms to enhance the ability of grasping objects within the virtual environment will also be tackled. The third phase requires the development and training of pattern recognition algorithm to detect problem solving strategies. Finally the last phase includes writing up the results in the form of a report and paper.This project is well suited for students from computer science and engineering, mathematics, and statistics disciplines. Students should have a strong problem solving skill set and experience with an object oriented programming language. Students with skills in modelling (using Blender for example), game development (using Unity for example), algorithm development, and data mining is an asset.
This research project aims at (i) reviewing the ordinary differential equation models that describe the spread of the emotions and happiness within a population over time, and (ii) including the space variable in these reviewed models. During the first part of the project the student should be able to review the existing ordinary differential equation models that describe the spread of emotions as the spreadof an infectious disease. The clear understanding these models dynamics will allow the student to ask the important question of what could be the effect of introducing the space variable into the models. The second part of the project comprises, therefore, the study of the dynamics of the systems of partial differential equations that result from introducing the space variable. Thus, previous knowledge on both ordinary and partial differential equations is required for this project.The objective to consider the space variable in the existing models is to investigate if one can find spatial patterns in the dynamics of happiness. In particular, questions of interest will the following: Do happy/unhappy people tend to aggregate of tend to distribute homogeneously throughout space? What are the model conditions for both cases?To answer these questions, the student will be introduced to the stability analysis of partial differential equations so that she/he can carry out this analysis on the models under consideration. Also, since the findings should be supported as by numerical simulations, the student will learn how to use partial differential equation software solvers.My main interest is in the field of Mathematical Biology and Mathematical Modelling. I have studied mathematical models that describe the spatio-temporal dynamics of proteins within the cell nucleus and proteins on the cell membrane. The main tool for the analysis of these models have been differential equations. Also,  I am interested in the dynamics of emotions using differential equations. The student should be able to work independently under the proper guidance and supervision. There will be weekly objectives and weekly meetings. Thus, the student should be able to provide weekly reports, and when necessary give short presentations.The following areas of mathematics are required:Calculus, Linear Algebra, Ordinary Differential Equations and Partial Differential Equations.It would be beneficial if the student is familiar with the basic concepts of computer programming.
My study involves gathering literature written for children by First Nations authors and studying it using theoretical approaches formed by reading widely the work of First Nations academics. These texts, I believe, form strategies of decolonization as they offer young readers new ways to think about Indigenous culture and politics. I have presented this work at 3 international conferences and will be spending 2016 working on a monograph.I am a specialist in American Literature and Culture. I have taught and researched Indigenous Literatures for over ten years. I have supervised twenty honors theses and over twenty summer interns. Students working with me learn valuable skills as researchers, thinkers, and communicators.My intern will work with me in gathering and analyzing primary and secondary texts. We will work closely together on crafting the best theoretical approaches to unpack the novels and picture books we collect. I will expect him or her to undertake their own related research project and to present it at our RA / Intern summer symposium. My intern needs to be fluent in English, and to have some background in Literary Criticism. If he or she has an interest in Native literature and children's literature, so much the better.
These days I have a special interest in popular music from the Americana genre. My study analyzes the political, economic, and spiritual yearnings in these song lyrics.I work on American literature and culture, all periods. I publish on American literature to 1900, children's literature, religion and literature, ecocriticism, pedagogy, and Indigenous literatures.Students will work closely with me on gathering and analyzing the song lyrics and secondary sources. They will learn to compile catalogues and annotated bibliographies. They will work with various theoretical sources and search for critical work on these texts.Students need to be fluent in English, have good writing skills, and be willing to undertake searches for materials and close textual analysis.
In nature, individual variation in behavioural traits, including exploratory behaviour, boldness and reaction to new environments can impact reproductive success and therefore have consequences on populations.  Furthermore, some behavioural characteristics, for example boldness and aggressiveness, tend to be associated with one another in several species.  Mongolian gerbils have only been recently domesticated and are extensively used in medical research. This project explores the extent of inter-individual variation, the consistency of behavioural characteristics within individuals and associations between behavioural traits in laboratory raised Mongolian gerbils.  This is accomplished using a variety of standardized behavioural tests and remote observations of group housed animals that will expand the work from related projects initiated in previous years.My research primarily focuses on the behavioural ecology of mammals. On the Augustana campus, projects address questions related to the activity patterns of Mongolian gerbils, including inter-individual variation, behavioural plasticity and correlations between behavioural traits. In the field, my undergraduate students and I also investigate the ecological implications of behavioural characteristics in bats.  We conduct projects related to habitat use and roosting ecology of tropical and temperate bat species that interface with the assessment and conservation of  biodiversity. As research assistants, the role of the students in this project will include a combination of work with animals, data recording, processing and analysis. The student s will also assist in the preparation of the research results for dissemination. The tasks of the research assistants will include:- completing animal care training and certification at the start of the project- learning to use specialized equipment and analysis software- working with and handling small animals (gerbils) in a laboratory setting- providing daily care (feeding) to the animals and maintenance of the animal rooms (cage changing and room cleaning)- carrying out  non-invasive experimental work, including remote observations using web cams and behavioural testing in experimental arenas- coding of video recorded behavioural data- organizing data in spreadsheets- organizing video files and maintaining records- performing exploratory  and statistical analyses- preparing graphs and written summaries of the results- carrying out searches in library databases to locate scientific papers relevant to the project- participating in meetings with other student researchers and mentorsIn addition to background in organismal biology (e.g. courses in zoology, animal behaviour, physiology  or other), the student must be comfortable handling and caring for small mammals.  Knowledge of statistics, experience using spreadsheets and preparing graphs are also necessary.
Metal-organic frameworks (MOFs) are a relatively new class of materials that have shown great potential in the field of heterogeneous catalysis due to their porous nature and relatively high stability. The overall goal of this research project is to design and synthesize catalysts/ligand systems that can be immobilized via incorporation into MOFs. These MOFs will then be utilized in the continuous-flow production of industrially relevant materials in order to improve the sustainability of current industrial chemical syntheses. To meet this goal, there are a number of specific objectives that must be met.Objective 1:- Ligand/catalytic systems that are suitable for incorporation into MOFs must be identified. This can be done by surveying the literature. Once chosen, synthetic modification of the ligand/catalytic systems will facilitate the formation of the catalyst-containing MOFs.Objective 2:- The catalyst-containing MOFs must be screened for a variety of industrially relevant organic transformations. This can be achieved by testing different substrates against the catalysts in a continuous-flow reactor.Objective 3- Catalytic activity and selectivity must be optimized. This can be achieved by varying the continuous-flow reaction parameters (e.g. temperature, pressure, flow-rate, etc.). Such a study may also provide mechanistic insights that would be useful for future catalyst design.Objective 4- Factors affecting the lifetime of the catalyst-containing MOFs must also be identified. This can be achieved by characterizing the catalysts before and after reaction.   Many industries, including the pharmaceutical, agrochemical, flavour and fragrance industries rely heavily on the use of enantiopure compounds. Asymmetric catalysis is the most efficient method to produce these compounds but there are many challenges associated with this method that ultimately limits its application in industrial processes. These include costly clean-up steps, catalyst decomposition and time consuming catalyst screening and optimization. Our research group focuses on designing immobilized catalysts that can be adapted for use in continuous-flow processes as a strategy for addressing these challenges and developing more cost efficient and environmentally friendly industrial catalytic processes.  Students will be working closely with the primary investigator to develop and test catalyst-containing MOFs. The plan for the project is as follows:- Ligand/catalytic systems that are suitable for incorporation into MOFs must be identified. The student role for this portion of the project will largely focus on surveying and evaluating the current literature. - Synthetic modifications of the ligand/catalytic systems will be performed in an effort to facilitate their incorporation into MOFs. An example of a potential modification includes the incorporation of suitable organic moieties into the ligand backbone. Subsequent synthesis of catalyst-containing MOFs will then be performed. The student role for this portion of the project will largely focus on performing organic and inorganic synthetic transformations in a laboratory setting and analyzing spectral data.- The activity and selectivity of the catalyst-containing MOFs will be analyzed under batch and continuous-flow conditions.The analysis can be done using standard NMR and GC techniques and will allow us to evaluate catalytic efficiency and the suitability of the immobilization method. The student role for this portion of the project will largely focus on performing catalytic transformations in a laboratory setting and product analysis using analytical instrumentation.Students wishing to embark on this research project should have a general background in chemistry with a basic understanding of common laboratory procedures and practices. Experience and/or knowledge in the following areas of chemistry would be considered an asset:- Catalysis- Organic synthesis- Inorganic synthesis- Synthesis involving air-sensitive materials- NMR spectroscopy- Gas chromatography
The overall goal of this research project is to design and synthesize immobilized asymmetric catalysts for the continuous-flow production of industrially relevant materials in high yield and high enantioselectivity in order to improve the sustainability of current, industrial chemical syntheses. There are a number of specific objectives that must be met in order to achieve this goal.Objective 1- A method for catalyst immobilization must be developed that does not hinder the activity or selectivity of the catalyst. This can be achieved by varying the method of immobilization and comparing the catalytic activity and selectivity to the parent, homogeneous catalyst under both batch and continuous-flow conditions. Objective 2 - The immobilized catalysts must be screened for a variety of industrially relevant organic transformations. This can be achieved by testing different substrates against the immobilized catalysts in a continuous-flow reactor.    Objective 3- Catalytic activity and selectivity must be optimized. This can be achieved by varying the continuous-flow reaction parameters (e.g. temperature, pressure, flow-rate, etc.). Such a study may also provide mechanistic insights that would be useful for future catalyst design.Objective 4- Factors affecting the lifetime of the immobilized catalysts must also be identified. This can be achieved by characterizing the catalysts before and after reaction. Many industries, including the pharmaceutical, agrochemical, flavour and fragrance industries rely heavily on the use of enantiopure compounds. Asymmetric catalysis is the most efficient method to produce these compounds but there are many challenges associated with this method that ultimately limits its application in industrial processes. These include costly clean-up steps, catalyst decomposition and time consuming catalyst screening and optimization. Our research group focuses on designing immobilized asymmetric catalysts that can be adapted for use in continuous-flow processes as a strategy for addressing these challenges and developing more cost efficient and environmentally friendly industrial catalytic processes.  The student will be working closely with the primary investigator to develop a suitable method of catalyst immobilization that does not significantly suppress catalytic activity or selectivity. The plan for this project is as follows:- A homogeneous catalyst, that exhibits high activity and selectivity, will be chosen as the parent catalytic system. This will allow us to evaluate how electronic and structural modifications affect the properties of the catalyst. The student role for this portion of the project will largely focus on surveying and evaluating the current literature. - Chemical modifications of this catalyst system will be performed in an effort to immobilize the catalyst. Examples of potential modifications include ligand polymerization, catalyst adsorption on nanoparticles and catalyst incorporation into porous metal-organic frameworks. The student role for this portion of the project will largely focus on performing organic and inorganic synthetic transformations in a laboratory setting. - The activity and selectivity of the immobilized catalyst(s) will be compared to the parent catalytic system under batch and continuous-flow conditions. The analysis can be done using standard NMR and chiral GC techniques and will allow us to evaluate the suitability of the immobilization method. The student role for this portion of the project will largely focus on performing catalytic transformations in a laboratory setting and product analysis using analytical instrumentation.Students wishing to embark on this research project should have a general background in chemistry with a basic understanding of common laboratory procedures and practices. Experience and/or knowledge in the following areas of chemistry would be considered an asset:- Catalysis- Organic synthesis- Inorganic synthesis- Synthesis involving air-sensitive materials- NMR spectroscopy- Gas chromatography
The main focus of the summer internship project will be looking at the effects of the use of off-highway-vehicles/all-terrain-vehicles on wetland and riparian vegetation and exploring ways to effectively restore the vegetation in areas that have been degraded by the use of this anthropogenic disturbance agent. The intern will spend time in the field collecting vegetation data on riparian restoration and wetland enhancement, including monitoring the survival and growth of balsam poplar and willow cuttings that were planted in Summer 2017. The intern will have the opportunity to work as part of the team for this MSc research project with graduate student Raiany Silva in Blue Rapids Provincial Recreation Area near Drayton Valley. In addition there will be opportunities to engage in research activities on other projects that are ongoing in the McIntosh lab (e.g., Beaver County Rural Sustainability Project). All expenses related to time spent conducting field work – including housing and lodging – will be covered by the project grant when away from campus base. Disturbance is an important ecological driver that alters the environment and spatio-temporal distribution of ecosystem resources; these in turn influence the composition and diversity of plant communities. The combined influences of increasing anthropogenic disturbance and novel disturbances associated with global change are pushing the structure and functions of northern ecosystems beyond their historical natural ranges of variability. My research program focuses on understanding the mechanisms underlying changes in patterns and successional trajectories of northern plant and soil microbial communities by examining responses to novel disturbances that capture a gradient of severities (Both anthropogenic and natural).The student working on this research project will play an active role in the field, lab, and office-based research settings. The student will spend a significant portion of their time as part of a crew of experienced technicians and fellow students collecting data at field-based research sites. The primary research site will be Blue Rapids Recreational Area near Drayton Valley (~2 hours west of Edmonton) where graduate student Raiany Silva is conducting balsam poplar and willow propagation trials.  During his/her time in the field, the student will gain experience in navigating to sites, experimental design and plot lay-out, vegetation sampling techniques and will learn some plant identification and taxonomy skills. In the lab setting, the student will gain experience in processing of samples, including organizing vegetation samples, and may be involved in some soil measurements (e.g., pH). The student will also be involved in preparation for field sampling, including ordering and organizing supplies and sampling equipment and preparing field datasheets. Time will also be spent by the student gathering and reviewing relevant literature related to the research program, entering data collected in the field into spreadsheets or databases (e.g., MS Excel or Access), and potentially doing some preliminary analysis of the results. In addition the student will be exposed to other field and literature research that is ongoing in the Science department at the Augustana Campus of University of Alberta. The student will also have the opportunity to present at the research assistant symposium on campus in August.1. Background in botany, biology, ecology or related field is needed. 2. Previous field work experience (including data collection, GPS navigation, working remote conditions) and use of GIS software would be an asset.3. Willingness to work long hours and atypical schedule for part of summer when field work is conducted, including when the weather may not be optimal.4. Training on field sampling and lab analysis and literature review will be provided.5. An interest in plants and/or field ecology.6. Willing to be involved in diverse project activities.7. Good attention to detail, hard-working and a team player. 
Purple Martins, the largest species of swallow in North America, are mostly dependent on humans for nesting structures. Martin populations have been declining across the continent for the past 20 years. I am investigating ways to engage the public in martin conservation, through appropriate nest box provision and management, support for caretakers of these nest boxes, research on martin migration, the role of citizen scientists in martin research, and promoting a public festival for Purple Martins. Camrose is located at the northern edge of the Purple Martin’s range and has kept a fairly constant population in recent years. Thus, I want to know what characteristics of the nest boxes and management are helpful in maintaining the martin population. The research project will involve conducting a census of martin populations, evaluating nest box characteristics, supporting a banding and geolocator project, engaging with purple martin landlords, and analyzing data on trends.I specialize in the area of wildlife-human interactions, with a focus on wildlife conservation and wildlife tourism. I also conduct research on the topics of protected areas, environmental education, and rural sustainability. My goals are to understand and improve long-term conservation benefits for wildlife and natural environments.My research assistant will collect data on martin nesting habitats, locate martins returning from migration, assist with bird banding, support and evaluate a martin festival, survey martin landlords, conduct a literature review, proof read my writing, work on citations for manuscript submissions, and work on his/her own research. The research assistant might collaborate with me on an article.My research assistant needs to be fluent in English, have good writing skills, demonstrate an interest in nature conservation, be willing to conduct fieldwork outdoors, and have skills in data management and analysis.
Fruits and vegetables are known to contain beneficial chemicals called flavonoids. Flavonoids are antioxidants and are thought to reduce the effect of harmful substances in the body called free radicals. Free radicals can cause cell damage in the human body and have been linked to diseases such as cancer. They are also considered to play a significant role in the aging process. Examples of antioxidants include vitamins C and E. The proposed research project will focus on the determination of antioxidants in common fruits and vegetables. The study will utilize electroanalytical methods as well as a chemical assay that utilizes a colour change. The data obtained from the assays will be used to determine the more effective antioxidant and indicate the amount of antioxidant present in the sample. The extracts from fruit and vegetable samples will be analyzed by both cyclic and differential pulse voltammetries. From the voltammograms obtained, the anodic peak potentials will be compared to determine the antioxidant activity and capacity of the species tested. A lower oxidation peak potential will indicate a more powerful antioxidant activity, while a larger peak area indicates a more powerful antioxidant activity.Some techniques that a student working on this project will learn include antioxidant extraction from fruits and vegetables, preparation and use of carbon electrodes, as well as several voltammetric methods. More importantly, because this proposed research incorporates aspects of analytical, organic, material chemistry as well as food science, students will receive a broad-based research experience that will enhance their education in diverse fields. Students should find these experiments to be an exciting avenue in which to not only gain experience in modern analytical techniques that are routinely used in industry and other research labs, but also learn about the general methodology of carrying out research.I am trained as an analytical chemist. I specialize in electroanalytical techniques. These are techniques which utilize the current generated via electrochemical reactions to measure the concentration of analytes in various samples. My research is currently focused on the development of low-cost analytical methods for the determination of antioxidants in foods. I use voltammetric techniques called cyclic, differential, and square pulse voltammetries. In addition, I also conduct research that determines the concentration of heavy metals in various samples. An example is the determination of the amount of lead in water utilizing a graphite furnace atomic absorption spectrometer.Current literature reviewPreparation of solutions required for analysisPreparing electrodes required for analysis Conducting experiments for the determination of antioxidants in food utilizing voltammetry techniquesConducting experiments for the determination of heavy metals in various samples using an atomic absorption spectrometerData analysis Writing the draft report of the results obtained during the research projectWriting the final report after incorporating suggestions from the research supervisor Dissemination of results at an undergraduate conference3rd or 4th year students majoring in chemistry.3rd or 4th year food science students who have taken a number of senior chemistry courses.Student has taken an analytical chemistry course.Student has taken a course that teaches basic electrochemistry skills.Good oral and written communication skills.
This project will broadly focus on identifying changes in the vegetation, primarily shrubs and trees, within the range of the Bathurst caribou herd. Northern ecosystems are changing rapidly due to a warming climate, with many expected to continue changing into the future. A major observable change is an increase in the number of shrubs and trees on the landscape; both where they are found and the timing of their growth. Caribou are wide-ranging migratory herbivores that are closely linked to the vegetation located within their range. The Bathurst herd has experienced a significant decline over the past 20 years. Changes in the type, location and productivity of vegetation might play a role in this decline. Our project will investigate these vegetation changes and inform communities and policy-makers about the results so that management plans can be improved.We will be using two different methods to investigate vegetation change. The first is the use of satellite observations of the Bathurst caribou herd range. These observations will allow us to see which areas of the range are becoming greener, a possible indication of new vegetation or increased growth of vegetation, over the past 15 years. The second method is to visit locations in the field that show large changes in growth and sample vegetation including trees and shrubs, all of which have annual growth-rings. By counting the rings we can tell when the vegetation started growing and by measuring these rings we can determine how much they are growing each year. We will use both of these to tell us about changes in vegetation. Finally we will use information from communities and GPS radio-collar data to tell us where caribou have been moving in different seasons and determine if those movements are linked to changes observed in vegetation.My research focuses on the impacts of disturbance on forest ecosystems and bridges topics including geography, ecology, plant physiology and paleoecology, using a diverse range of approaches. The primary research method I use is dendrochronology, which investigates environmental change through annual rings of woody plants. I am a proponent of in-depth and immersive fieldwork and am focused primarily on locations in northern Canada (i.e. central Northwest Territories and SW Yukon). This work is supported by laboratory and statistical analysis of data. I aim to engage with local and regional agencies and stakeholders to address questions and priorities regarding natural landscapes.The student working on this research project will play an active role in field, lab, and office-based research settings. The student will spend about one-third of their time as part of a crew of experienced researchers and graduate students collecting data at field-based research sites. The primary research site will be located in the Northwest Territories within the range of the Bathurst caribou herd where fieldwork to collect vegetation measurements and samples from trees and shrubs will be conducted (travel to these locations will be covered, but student will need personal gear).  During his/her time in the field, the student will gain experience in navigating to sites, experimental design and plot lay-out, vegetation sampling techniques and will learn some plant identification and taxonomy skills. In the lab setting, the student will gain experience in processing of samples, including organizing vegetation samples, and may be involved in some soil measurements (e.g., pH). The student will also be involved in preparation for field sampling, including ordering and organizing supplies and sampling equipment and preparing field datasheets. Time will also be spent by the student gathering and reviewing relevant literature related to the research program, entering data collected in the field, and potentially doing preliminary analysis of the results. In addition the student will be exposed to other field and literature research that is ongoing in the Science department at the Augustana Campus of University of Alberta. The student will also have the opportunity to present at the research assistant symposium on campus in August.1. Background and interest in botany, biology, ecology, geography or related field is needed. 2. Previous fieldwork experience (including data collection, GPS & navigation, and working in remote conditions).3. Wilderness experience (i.e. canoeing, backpacking, etc.) and trip planning skills an asset.4. Willingness to work longer hours and an atypical schedule for part of the summer when field work is conducted, including when the weather may not be optimal.5. An interest in vegetation ecology and disturbance.6. Willing to be involved in diverse project activities.7. Good attention to detail, hard-working, good communication skills and a team player.
The project would involve helping me begin a new research program on the transmission of beliefs in modern societies. Models for the transmission of disease have been studied for many decades, and such models have also been applied to rumours and beliefs. However, beliefs differ from diseases in fundamental ways. For example, the transmission of a belief from one person to another depends on the intensity with which the belief is held by the first person and his/her willingness to discuss the belief with another. Furthermore, the internet provides information (e.g. on the proportion of people in a particular group who hold a belief) that may affect the probability of someone adopting the belief. Other factors that might affect the transmission of a belief are whether the belief is perceived as scientific or religious and the demographics (e.g. age, gender, ethnicity, wealth, influence) of the group most associated with the belief.So, the project will involve, first, a supervised review by the student assistant of the research literature on belief transmission and, second, a preliminary supervised exploration of appropriate models for belief transmission.My specialized research area is Dynamical Systems. Primarily I am interested in modelling continuous dynamical systems using systems of differential equations and discrete dynamical systems using systems of difference equations, but I am also open to computer simulations of both continuous and discrete dynamical systems.The student will first gather, under the supervisor's guidance, research papers/studies from a variety of disciplines (e.g. applied mathematics, sociology, religion) on the transmission of beliefs, including mathematical models and computer simulations of belief transmission.The second (open-ended) role of the student will be to implement various mathematical and algorithmic models (constructed and/or adapted by the supervisor from the literature gathered in the first phase) of belief transmission. This second role may involve using mathematical software (e.g. MAPLE) or writing a computer program (e.g. in the JAVA programming language). It is possible, in this second role, that the student might conduct a few simple experiments on belief transmission involving human subjects and surveys.The student should have some background in research, particularly in conducting a broad survey of research literature that may span many disciplines. Preferably, the student should also have skills (like those learned in appropriate courses) in quantitative reasoning, mathematical modelling, and/or computer programming. A knowledge of sociology or psychology may also be beneficial.
Increased greenhouse gas (GHG) emissions from terrestrial ecosystems are causing global climate change to progressive occur. This environmental concern substantiates our research work. Our research group focuses on understanding the processes leading to increase GHG emission and also on finding effective solutions to mitigate this environmental problem. Increased GHG emission also impacts the efficiency, sustainability and license to operate of production systems such as croplands, grasslands and forests. This position will involve quantification and interpretation of GHG fluxes under a range of management practices and biophysical conditions. Carbon and nitrogen transformations and fluxes in agroecosystems. Integrated assessments of soil carbon sequestration and greenhouse gases exchange. Management options towards greenhouse gas mitigation, climate change adaptation, and enhanced resilience in agroecosystems. Evaluations of soil functions and ecosystem services. Other keywords include sustainability, land ecosystem restoration, water and nutrient management, precision agriculture, food security, croplands, grasslands and forests.The intern will work on experiments in fields and laboratory as well as data analyses and presentation.The intern will be introduced to sophisticated methods, and this work will be conducted in collaboration with other members of our team. Numerical, computational and communicational skills are highly desirable. Proactive, flexible, dedicated, well-centered, and responsible are other expected assets.
Soil aggregation is a focal attribute in agroecosystems and land restoration as it impacts and interacts with numerous properties and functions such as water infiltration, movement and storage, gas exchange, nutrient availability and transformations, carbon sequestration and mitigation of greenhouse gas emissions, microbial activity and function, root growth, and protection to erosion. Hence, characterizing aggregation can be a powerful way to evaluate soil quality and putatively associated plant productivity. However, common approaches to determine aggregation are complex and time demanding. On the other hand, fractal dimension of soil aggregation may provide a robust, practical soil quality metric and indicator in a broad variety of agroecosystems. This internship will explore this enquiry and initial hypothesis. Carbon and nitrogen transformations and fluxes in agroecosystems. Integrated assessments of soil carbon sequestration and greenhouse gases exchange. Management options towards greenhouse gas mitigation, climate change adaptation, and enhanced resilience in agroecosystems. Evaluations of soil functions and ecosystem services. Other keywords include sustainability, land ecosystem restoration, water and nutrient management, precision agriculture, food security, croplands, grasslands and forests.The intern will work on experiments in fields and laboratory as well as data analyses and presentation.The intern will be introduced to sophisticated methods, and this work will be conducted in collaboration with other members of our team. Numerical, computational and communicational skills are highly desirable. Proactive, flexible, dedicated, well-centered, and responsible are other expected assets.
Root-soil interactions drive in part plant performance and productivity in agroecosystems. Roots contribute with many essential ecosystem functions including plant support, water and nutrient uptake, and nutrient cycling. This internship project will assess the impact of varying degree of soil compaction (or soils recovering from compaction) on root growth in operating farms across Alberta. This position will involve quantification and interpretation of root growth in annual crop species such as wheat, canola and/or legumes. Carbon and nitrogen transformations and fluxes in agroecosystems. Integrated assessments of soil carbon sequestration and greenhouse gases exchange. Management options towards greenhouse gas mitigation, climate change adaptation, and enhanced resilience in agroecosystems. Evaluations of soil functions and ecosystem services. Other keywords include sustainability, land ecosystem restoration, water and nutrient management, precision agriculture, food security, croplands, grasslands and forests.The intern will work on experiments in fields and laboratory as well as data analyses and presentation.The intern will be introduced to sophisticated methods, and this work will be conducted in collaboration with other members of our team. Numerical, computational and communicational skills are highly desirable. Proactive, flexible, dedicated, well-centered, and responsible are other expected assets.
Power electronic converters are key enabling components of the future power system, enabling: 1. Grid integration of renewable energy resources, e.g. wind and solar;2. Cost-effective and high-efficiency energy conversion between different electrical systems, e.g. DC-to-AC and DC-to-DC conversion;3. Formation of large DC grids by meshing together many smaller DC network segments; and 4. Construction of mixed (i.e. hybrid) AC-DC power systems.  Recently, the modular multilevel converter (MMC) has gained widespread popularity for DC-to-AC conversion due to the many benefits it provides over traditional voltage-sourced converter topologies. This modular and scalable architecture employs a large number of identical switching cells that are stacked in series to build up to the desired operating voltage, yielding high operating efficiencies and nearly perfect sinusoidal AC output waveforms. The MMC has become the state-of-the-art solution for DC-to-AC conversion in high-voltage and high-power applications, notably for high-voltage DC (HVDC) systems. In the last few years, a variety of new converter topologies that exploit the MMC concept have emerged. These new MMC-based topologies show significant promise for various power systems applications, such as DC-to-DC conversion in HVDC grids and multiple-input multiple-output converter structures for hybrid AC-DC systems.   The goal of the proposed project is to analyze a newly developed MMC-based topology that is capable of simultaneously interconnecting two DC networks and one AC network. This DC-DC-AC converter structure is ideally suited for hybrid AC-DC power systems where bidirectional energy exchange between DC and AC systems is needed. The proposed work will include (i) developing a mathematical dynamic model of the converter, (ii) validating the model equations using time-domain simulation, (iii) using the validated model to analyze the converter's steady-state and dynamic operating characteristics. Time permitting, the development and validation (via detailed simulation case studies) of converter controls may also be pursued.   Prof. Kish has expertise in multiple facets of power electronics and power systems. His research focuses on the application of power electronic converters in power systems, with experience in high-voltage DC (HVDC) systems, hybrid AC-DC power systems, grid integration of renewable energy systems and next generation modular multilevel converter technologies. Dr. Kish has made research contributions in multiple areas, including the development of novel HVDC converters topologies, mathematical modeling and control of modular power converters, and grid code interconnection requirements for converter-interfaced renewable energy sources, e.g., wind and solar.   The student is expected to work on the assigned research project under the supervision of Prof. Kish. It is also likely the student will interact frequently with other students in Prof. Kish’s research group. The role of the student is to lead the assigned project work, of course, with the support of Prof. Kish. Ongoing project progress will be discussed at regularly scheduled meetings, e.g., weekly meetings. The student will carry out research activities directly related to the project described in the “description of the research project” section. This will involve multiple aspects of converter modeling and time-domain simulation, under the guidance of Prof. Kish. At project completion, the student will be expected to compile a report summarizing the obtained results as well as any suggested future work. The student should have at least some general background knowledge in power systems and power electronics. Knowledge of conventional DC-AC (e.g., 2-level VSC) and DC-DC (e.g., buck and boost converters) converter topologies and their operating principles would be an asset, as well as an understanding of basic principles of power system operation and control. Experience using software programs such as MATLAB/SIMULINK, PSCAD and PLECS would be beneficial. Past experience in mathematical modeling and control of power electronic converters would also prove valuable, although not necessary. The ability to either work independently or collaborate in a group/team environment is desirable. 
The primary goal of this project is to explore the potential applications of LiDAR technology in transportation with a focus on how this new remote sensing technology can enhance existing efforts to improve the safety of our highway network. This research project aims to explore the possibility of automating the extraction of the highway environment from LiDAR data. The project will focus on achieving two major objectives. The first objective will be to synthesize information from the literature to document existing attempts of road feature extraction. The second objective will focus on trying to automate the extraction of several road features from a sample data. If used to their full potential, LiDAR datasets could create a paradigm shift in how geometric assessment and safety audits on highways are conducted. Moreover, this project will attempt to show the significant potential value of LiDAR data by expanding its use into business areas related to asset management, traffic operation, and road maintenance.I specialize in Transportation Engineering with a focus on Road Traffic Safety. Transportation engineering can be defined as the application of technology and scientific principles to the planning, design, operation and management of facilities for any mode of transportation in order to provide for the safe, efficient, rapid, comfortable, convenient, economical, and environmentally compatible movement of people, goods, and services. Road Traffic Safety refers to the methods and measures used to prevent road users from being killed or seriously injured.The UofA's Centre of Smart Transportation (CST) is one of the largest infrastructure programs in Canada. The CST is home to the first Canadian Connected Vehicle testbed as well as the first North American Autonomous Vehicle cold climate testbed. The students will be expected to work in a collaborative research environment with multiple graduate and undergraduate students from various discplines. The work will involve the analysis of big data, review previous published work, conduct literature reviews, write codes, and work in both a team and solo work environement.  Background in Civil Engineering, Computer Engineering or Geomatics is essential. Skills in programming/coding is an asset. Familiarity with the following tools is also an asset: Matlab, Visual Basic, GIS platforms, AutoCAD Civil 3D, statistical software packages (such as R, SAS, SPSS, etc.). 
Breast cancer is the leading cause of death among cancer patients. Great strides have been made inunderstanding the factors causing breast cancer and numerous new types of drugs are being continuouslyexplored for therapy. However, the traditional chemotherapy is still the treatment of choice for breast cancers,but it is rarely curative and it loses its effectiveness on the long-term therapy. The main reason for this is thatthe cancer cells adopt and become resistant to chemotherapy. This project is intended to develop a newapproach for therapy of cancers by developing a new type of drug for therapy, namely short interfering RNA(siRNA). We plan to achieve this by silencing (or eradicating) the molecules responsible for uncontrolledcancer growth by using siRNA. Effective delivery systems will be paramount in this project designed in thisproject to accomplish the desired silencing. The delivery systems are intended to deliver the siRNA into cancercells without harming the healthy cells. In vitro models will be used to determine the efficiency of deliverysystems to deliver siRNA into breast cancer cells. The project involves designing the right nanoparticles for this purpose and evaluating their performence in models of breast cancer.Interface of materials science - cell biology and geneticsThe student will conduct literature search, generate and analyse data, present at meetings and write final report.The project will accomodate two trainees. One will be required to have a background in materials science and chemistry. Hands on skills on material characterization or polymer stnthesis will be essential. The second trainee is expected to be familair with cell biology and techqnieus of cell culture, as well as molecular analysis (PCR, etc).
Climate models forecast further increases in temperature, more extreme weather events and a rise in sea-level, and as a result coastal communities continue to be at risk.This research seeks to document climate related threats, and shed light on the motivations, extent (embedded v. appendage), and actions (reactionary v. anticipatory) around policy and planning for climate adaptation in coastal communities, in order to better understand their preparedness for climate variability. The study focuses on communities that have an adaptation agenda in some form, whether sophisticated or modest, or just in the works (even the just thinking about it stage).This study will provide insight into community preparedness for climate variability and contribute to the emerging literature on resilience theory. Further by exploring the decision dynamics around community adaptation plan/ policy conception and action implementation, this research will shed light on the role key actors (e.g. planners, engineers, sustainability managers etc.) play and the skills/ expertise they harness in order to help their community become resilient to an increasingly variable climate.In order to provide comparison, case study cities/ communities will be selected in order to represent a range in population and spatial size, risk to climate variability, and sophistication of adaptive action. Each location will include semi-structured interviews with key actors from the community. A range of informants will be investigated, including managers that can speak to governance around plan conception/ development, planners that can address on-the-ground implementation (e.g. transportation, land-use, utilities, emergency management), as well as key officials (councillor, mayor). Analysis of strategic planning documents will also be included, eg. Official Community Plans, sustainability/ climate change strategies.Research Area: Local scale climate change impacts; Local government climate change policy; local scale climate change resilience/ adaptation planning.Research Interests: Broadly speaking, my research is organized around the theme resilient cities and communities. Within this theme, my program is currently focused on local government climate change adaptation planning, which explores how coastal cities (of varying size) and communities confront climate change and adapt to the emerging challenges imposed on theme due to increases in temperature, more extreme weather events and a rise in sea level. Decision dynamics around action conception/ implementation are explored.The student will be involved in analyzing strategic planning documents such as Official Community Plans, climate change and sustainability strategies, board reports, press releases, and scientific literature related to weather and climate/ environmental change, planning and policy. The student will be involved in selecting and organizing interviews with key actors in each city/ community; and, developing a research protocol for semi-structured interviews. The student will be involved in analyzing the data obtained from the interviews, which will be conducted by the supervisor. The student will be involved in drawing insights/ conclusion from the research, and (potentially) disseminating the findings. All student research/ activities will be done in collaboration with the supervisor.A background in environmental studies/ geography/ planning (or a related field), with an interest in coastal cities/ communities is required, this will provide a broad appreciation for studying the nuances involved in local climate resilience. The following skills are required:- An understanding of qualitative data gathering and analysis, namely approaches associated with document analysis and narrative analysis;- Proficiency in english (written and oral) language is vital; - Organization and time management skills;- Critical thinking and problem solving skills;- Map reading/ interpretation skills;- Desire to try new things, learn new approaches/ skills
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Optical microcavities have exciting possibilities with respect to photonic sensing. We focus on microdevices that demonstrate optical “whispering gallery modes” (WGMs) – a term that goes back to Lord Rayleigh’s original description of the unique acoustic effects that occur in St. Paul’s Cathedral, London. Compared to acoustic WGMs, optical modes require light to be trapped with extremely tiny circular devices that can be considered microscale analogues of a cathedral gallery. By coupling the fluorescence of nanocrystal quantum dots – and now polymers – into the micro-gallery resonances, one obtains a set of very sharp resonant peaks in the otherwise broad emission spectrum. Most interestingly, the resonance wavelengths become exquisitely sensitive to the physical medium containing the resonant electric field. This provides a unique opportunity for photonic sensing.Lasing sensors especially represent a new area with deep implications for photonic sensing. In other words, rather than fluorescence we want to develop a microsensor that operates in the *lasing* mode. Our first example was published recentlyr in Optics Express, but there is an enormous amount of work to be done. Such sensors may offer tremendous performance benefits that include enhanced light-matter interactions, a large signal-to-noise enhancement, and high sensitivity. Working closely with both physicists and chemists, the intern will help develop the first lasing-type microcavity biosensors and greenhouse gas sensors, using a lasing polymer instead of the more traditional quantum dots as the main sensor material. Interns will learn how to make fluorescence measurements of many types and will work with the PI or graduate students in the synthesis and testing of samples, as well as in data analysis and potentially writing a scientific paper. Students interested in physics, chemistry, optics and lasers, and optical sensing technologies are encouraged to apply.In our lab, we develop photonic microsensors. The idea is basically to use light  as a sensor for applications in health, environment, and security. The structures we build and test must also be very small and reasonably easy to handle, which does pose considerable technical challenges. Our area exists at the intersection of physics and chemistry, with a little biochemistry and engineering added in. Thus, interns should expect to be exposed to a wide range of scientific methods and ideas while working in our lab.The student will be involved in many or all aspects of the project:- Sample preparation (polymers, microcavities)- Optical characterization including fluorescence spectroscopy- Handling of class-IV lasers (safety training to be performed here)- Data analysis and processing- Working as a team member with other students and supervisor- Having ideas and having fun!A  reasonable level of coursework in *either* physics or chemistry for a student at their respective point in the undergraduate program would be necessary.
Lipid bilayers are composed of transversely oriented lipid molecules (phospholipids) containing hydrophilic head groups and hydrophobic tails. These phospholipids arrange themselves into a two-layered sheet (a bilayer) with opposing orientations that effectively shield the tail groups from the surrounding aqueous solution. In fact, the bilayer structure is characteristic of all biological membranes (biomembranes). The arrangement occurs (driven by the hydrophobic effect) over length scales on the order of molecular dimensions. Therefore, a lipid bilayer can be regarded as a closed membrane with distinct microscopic orientations of phospholipids initially aligned in the direction normal to the membrane mid-surface.Research interests∙ Theoretical and Applied mechanics (Continuum Mechanics) ∙ Mechanics of surfaces: Biomembranes, Fabric materials∙ Fiber reinforced Composite materials ∙ Complex Variable Analysis  ∙ Plate and shell theory Current research areas include∙ Constitutive modeling and analysis of lipid membranes and their interactions with protein substrates. ∙ Fiber-reinforced elastic solids with fibers resistant to extension, bending and twistNumerical analysis of partial differential equations Correlation between experiment results and numerical results Viable prediction model Minimal Matlab coding capability  Solid mechanics background Mathematical background: partial differential equations in particular
The project intends to develop general 2D continuum models for fiber composites that can accommodate fiber’s resistance to extension, bending and twist. This will allow more accurate descriptions for stress and displacement fields of 2D fiber composites subjected to various external loadings. Our ultimate goal through this project is to establish a strong theoretical and practical foundation in the design and analysis of biocomposites reinforced with cellulose nanocrystals (CNC). Findings from the developed model will be compared with the onsite data through the recently established collaboration with Dr. Ayranci at the University of Alberta who works on CNC composites.Research interests∙ Theoretical and Applied mechanics (Continuum Mechanics) ∙ Mechanics of surfaces: Biomembranes, Fabric materials∙ Fiber reinforced Composite materials ∙ Complex Variable Analysis  ∙ Plate and shell theory Current research areas include∙ Constitutive modeling and analysis of lipid membranes and their interactions with protein substrates. ∙ Fiber-reinforced elastic solids with fibers resistant to extension, bending and twistNumerical analysis of partial differential equations Correlation between experiment results and numerical results Viable prediction model Solid mechanics background Mathematical background: partial differential equations in particularMinimal Matlab coding capability  
This research project investigates the emergence and development of illegal drug trades in twentieth and twenty-first century Latin America, as well as the heavily militarized efforts to combat those trades. The resulting monograph will be a broad survey of the complex origins of drug economies and the devastating consequences of the ensuing drug wars. The book will also pay careful attention to the cultural dynamics of the drug trades and conflicts, considering issues of race, class, and gender. I currently study the history of illicit drugs like cocaine, heroin, and marijuana in twentieth and twenty-first century Latin America. I have published extensively on Peruvian history, with a particular focus on rural Indigenous politics. The student will work with microfilmed Latin American newspapers, beginning with Mexican newspapers, covering the period 1939-2006. The student will find and make digital copies of newspaper stories pertaining to illicit drugs like cocaine, heroin and marijuana. S/he will produce brief summaries of those newspaper stories, and produce a database of their contents.The student must be fluent in Spanish, have experience with conducting historical research, and be familiar with twentieth-century Latin American history, especially Mexican history. S/he must be able to work with historical newspapers, be able to summarize and analyze newspaper stories, and create a database.
New formulations of agricultural pesticides and herbicides using nanoparticle encapsulation technologies have been recently put into commerce.  The goals of these new formulations is to reduce the usage and environmental impacts of the pesticides and herbicides while improving the specificity and mobility of these agents in the soil and water.  The NPs are known to reduce the mobility in soils and rivers and are designed to be directly taken up by plants as systemic pesticides, therefore reducing the usage of these agents in the field.  However, the potential toxicity of these next generation technologies to either mediate or mitigate either direct toxicity to fishes or to reduce the effects of pesticides has not been demonstrated.  My lab leads a larger industry funded project that will examine the relative toxicity of these materials and the effects of these NP’s on fishes and other aquatic species of relevance to regulators. The student will work with a PDF in the lab to conduct chronic toxicity and acute toxicity test using daphnia (D. pulex) according to protocols set out in Environment Canada (1990). Neonate D. pulex (≤ 24 h) from females prior acclimated to experimental conditions will be exposed under a 16: 8 h light: dark regime at constant temperature for 48 h under static test conditions. Following exposure, mortality will be assessed using immobility after stimulus as indicators. The student will also condcut biochemical and physiological assays of impact of sublethal amounts to predict the hazard of these materials as needed for risk assessment.  This information will be useful to both environmental regulators but also to occupational health and safety regulators with regard to the potential human toxicity of these herbicide and pesticide formulations. My toxicology research program uses a collaborative and multidisciplinary approach to understanding the mechanism of toxicity of a variety of compounds in the environment. We use a combination of whole animal toxicity approaches and sublethal mechanistic studies to investigate the effects of a variety of environmental toxicants. My program currently focuses on three main areas, nanotoxicology, toxicology of hydraulic fracturing fluids and nano enabled pesticide toxicity. We work collaboratively with a variety of industrial partners to investigate their products and aid in improving both occupational health and safety and also environmental performance by minimizing hazard and risk of their products.The student will be paired with another senior researcher in the lab (a graduate student or a post-doctoral fellow) but they will be expected to conduct their own research project in parallel with other researchers in the lab.  Meeting and interactions with the supervisor will be daily. The student will be involved in conducting the experiments, performing necessary analyses including biochemical, physiology and statistical analyses. The student will present their progress at bi-weekly lab meetings and must submit a final written report (in English) at the end of the internship period.The student should be familiar with general biological sciences techniques (pipetting, making solutions, etc) and have some experience working in a laboratory (if possible).  The research requires an attention to detail and careful note taking. Ideally, the student will have an understanding of the toxicology or the physiology of fishes. Given that this research involves working directly with animals, the student must be aware that they will be required to take animal care courses and other safety related courses.
Hydraulic fracturing for tight natural gas and tight oil recovery is a widespread practice worldwide. Hydraulic fracturing involves pumping a mixture of water, fracture proppants, and fluid into deep wells at high pressures to allow for the recovery of tight gas reserves. The overall goal of the research program will be to investigate the potential environmental impacts, risks and biomarkers of exposure from surface releases of flowback fluids into rivers.  The overall goal of the research project is to examine the differential toxicity of early to later stage flowback fluids and also identify the biomarkers of exposure in native animals including rainbow trout, fathead minnows and the invertebrate species Hyallella azteca and Daphnia magna. The student will specifically examine the effects of specific identified organophosphate chemicals found in HF water by Dr Goss’s group. The student will monitor specific toxicological endpoints and chemical impact of the exposure constituents in both individual and mixture-based scenarios using a suite of toxicological assessment tools available in Dr. Goss’s research lab including  cellular, biochemical and molecular markers of exposure.When spills do occur, we will be able to use unique biomarkers of exposures to not only understand the relative impacts of fluid spills, but we can also use this information to determine the zone of impact of each spill and design post-spill environmental effects monitoring and assessment of recovery. My toxicology research program uses a collaborative and multidisciplinary approach to understanding the mechanism of toxicity of a variety of compounds in the environment. We use a combination of whole animal toxicity approaches and sublethal mechanistic studies to investigate the effects of a variety of environmental toxicants. My  program currently focuses on three main areas, nanotoxicology, toxicology of hydraulic fracturing fluids and nano enabled pesticide toxicity. We work collaboratively with a variety of industrial partners to investigate their products and aid in improving both occupational health and safety and also environmental performance by minimizing hazard and risk of their products.The student will be paired with another senior researcher in the lab (a graduate stduent or a post-doctoral fellow) but they will be expected to conduct their own research project in parallel with other researchers in the lab.  Meeting and interactions with the supervisor will be daily. The student will be involved in conducting the experiments, performing necessary analyses including biochemical, physiology and statistical analyses. The student will present their progress at bi-weekly lab meetings and must submit a final written report (in English) at the end of the internship period.The student should be familiar with general biological sciences techniques (pipetting, making solutions, etc) and have some experience working in a laboratory (if possible).  The research requires an attention to detail and careful note taking. Ideally, the student will have an understanding of the toxicology or the physiology of fishes. Given that this research involves working directly with animals, the student must be aware that they will be required to take animal care courses and other safety related courses.
The proposed research projects will advance the novel hybrid manufacturing that will be used for re-manufacturing of expensive parts and complex parts production with less production time, while using integrated milling and 3D printing technologies on the same machine. The internship projects would supplement other on-going research projects in laboratory, at the University of Alberta. The idea behind the project is the design, development and automation of a standardized reconfigurable hybrid machine cell. The proposed two internship projects shall help a PhD student (to be employed in January) and Research Associates (employed) in designing innovative components in CAD software while analyzing the needs of industry. The objectives are divided into two internship projects as detailed below: Project 1: Design of different parts for the milling head assembly. This objective will be realized by studying different milling heads present in the machine shop, state-of-the-art in literature and designing tailored innovative assembly in CAD/CAM software.  Project 2: Design of an innovative Fused-Deposition Modeling (FDM) 3D printing head assembly with enhanced deposition process. This internship will derive a compatible head with multi-nozzle system to increase production. Each project shall involve the identification of state-of-the-art technologies/methodologies, finding areas for improvement, and derivation of the design (future) state. These projects will involve collaboration with other research groups/team members Hybrid Manufacturing (HM) is a term used to combine additive (3D printing) and subtractive (machining) processes in a single CNC machine. On one hand, HM enhances the current capabilities of 3D printing technology with precise CNC machining. While on the other hand, it gives more flexibility to produce complex mechanical parts using 3D printing capabilities, which were otherwise impossible with conventional machining. ‘Remanufacturing of expensive mechanical parts’ is one of the biggest advantages of HM technology that is a clear step towards clean and green manufacturing. HM promises recycling and brings a novel energy efficient, time efficient technology. Understanding the need/application for a reconfigurable hybrid-manufacturing, literature review, design of mill/3D-printing components for head assembly in the CAD/CAM software, consultation with the PhD student, RA and supervisor. The roles of each student of the project also include working in a team and thereby sharing the results between them, the PhD student, RAs and the supervisor. The students might be welling to work independently as the projects might goes separately from one another. The following skills are required for the internship projects defined above • Bachelor’s of Science (or Engineering) degree in Mechanical/ Industrial/ aeronautical/ manufacturing/ design, • Keen interest and/or experience (coursework, research, and/or industrial) in: manufacturing, CNC machine, 3D-printing,  • Project 1, 2: Ability to use CAD/CAM software is required,  • Proven ability to work independently and in a team, • Effective written and verbal communication skills; proficiency in English, • Experience conducting 
Design seekers especially students usually find it difficult to select tool during a specific design stage. The problem complicates further when design seekers are involved in a sustainable design where the end product is not clearly defined. A methodology shall be developed to consider different tools used at the University of Alberta in various manufacturing and design subjects. The methodology will bring the previously developed DG-MOTS to a new level of its application into several departmental labs. A lean design will be the objective of the methodology for achieving sustainability during the design process.Design process optimisation and intelligence are the key words of today’s scientific community. A proliferation of methods has made design a convoluted area. Designers are usually afraid of selecting one method/tool over another and even expert designers may not necessarily know which method is the best to use in which circumstances. The project will aim to optimise and simplify the selection process of general design methods and tools. It shall develop a tool in visual basics or other program based on Snakes and Ladders game to help design seekers.Understanding different tools and method used for design in mechanical engineering department. This will be done by questionnaire and interviews with different experts from the department. Defining the scope of each tool and modeling them in one of the programming lanugaue using Snakes and Ladders game analogy.The following skills are required for the internship projects defined above • Bachelor’s of Science (or Engineering) degree in Mechanical/ Industrial/ aeronautical/ manufacturing/ design, • Keen interest and/or experience (coursework, research, and/or industrial) in: innovative design  • Visual basics or MATLAB programming or C++ programming, knowledge or strong interest in analogies, • Proven ability to work independently and in a team, • Effective written and verbal communication skills; proficiency in English, • Experience conducting literature review
The proposed research projects will advance the lean learning lab existing facilities by introducing more principles. Student will learn the basics of lean from various exercises which need to be conducted part of his/her training. The project will also involve visiting and studying labs/companies’ existing setup and deriving an improved status using value stream mapping. The value stream study will be conducted at one of the local departmental lab. The internship project shall involve the identification of state-of-the-art technologies/methodologies, finding areas for improvement, and derivation of the new principles to improve the existing techniques. The project will involve collaboration with other research groups/team members in the department, and local industries.Lean manufacturing or lean production, often called as "lean", is a method to see and eliminate of waste within a manufacturing setups. This includes 7 kinds of wastes: Transportation, Inventory, Motion, Waiting, Over-processing, Over-production, and Defects. Lean is centered on making obvious what adds value by reducing everything else. A Lean Learning Laboratory is created in Mechanical Engineering Department of University of Alberta to help students understand the lean principles and apply it to different industrial and companies setting. This includes the famous Kata and value stream mapping principles. Understanding the need/application for Lean manufacturing principles from the state-of-the-art, literature review, and exercises in the Lean Leaning Lab. Visiting a local lab and value stream mapping of the existing process. The project involves 3 major steps i.e. capturing the As-Is state, Identifying Areas for Improvements AFIs and Derivation of the To-Be state. The final step will be the analysis of the overall derived state and continual improvement strategies.The following skills are required for the internship projects defined above • Bachelor’s of Science (or Engineering) degree in Mechanical/ Industrial/ aeronautical/ manufacturing/ Management, • Keen interest and/or experience (coursework, research, and/or industrial) in: manufacturing, Lean manufacturing, operations management, production management.  • Ability to learn and implement lean principles, • Proven ability to work independently and in a team, • Effective written and verbal communication skills; proficiency in English, • Experience conducting literature reviews
The proposed project will integrate expertise from 3D printing labs, lean manufacturing learning factory and establish innovative machines/models to be used in future courses and research. The project will not only demonstrate the development of 3D printing machine with Legos but also will provide opportunity to study different existing machines, combine their creative ideas and develop a simple machine structure, which can produce 3D printed parts.   The proposed research projects will advance the lean learning lab existing facilities by introducing more creative design strategies. Student will learn the basics of 3D printing from various existing processes that need to be conducted as a part of their training.  The internship project shall involve the identification of state-of-the-art technologies/methodologies, finding creative ways to install Lego models, integration of FDM printing head to the Lego structure and derivation of the new creative ways to demonstrate 3D printing capabilities with Legos. The internship project will involve collaboration with other research groups/team members in the departments.With approximately $14.5 billion per year of existing activity, Alberta is one of Canada’s major metal manufacturing centers, behind only Ontario. Most of the existing metal industries are interested to orient their existing facilities to additive manufacturing processes where a high-level engineering education is required. Being a key player, University of Alberta should take the advantage of existing 3D printing expertise, combine it with the industrial needs and develop new ways of manufacturing to develop activity based learning and education for the future generation. One of the best ways is to give engineers hand-on experience with designing 3D printing machines.Understanding the need/application for 3D printing and its education from the state-of-the-art, literature reviews. The project involves 3 major steps i.e. Understanding the need for 3D printing and its education, creative design while using different developed tools, implementation of design using Legos and documentation of the procedure with definition of Bill-Of-Materials (BOM). The final outcome will be an innovative Lego based 3D printing machine, its BOM and a devised plan/procedure to develop this machine. The process need to be compared to the state-of-the-art Lego machines for education purposes.The following skills are required for the internship projects defined above• Bachelor’s of Science (or Engineering) degree in Mechanical/ Industrial/ aeronautical/ manufacturing/ Management, • Keen interest and/or experience (coursework, research, and/or industrial) in: manufacturing, Lean manufacturing, Design, Systems integration, CAD, CAM, G-code. • Ability to learn and implement 3D printing tools, • Proven ability to work independently and in a team, • Effective written and verbal communication skills; proficiency in English, • Experience conducting literature reviews
The proposed research projects will advance the novel hybrid manufacturing that will be used for re-manufacturing of expensive parts and complex parts production with less production time, while using integrated milling and 3D printing technologies on the same machine. The internship projects would supplement other on-going research projects in laboratory, at the University of Alberta. The idea behind the project is an image processing algorithm development for hybrid machine cell. The proposed  internship project shall help a PhD student (to be employed in January) and Research Associates (employed) in making the machine more intelligent interms of understanding the difference between reference scenario and the real scenario from the picture. The objective of the project is the analysis of 2D image to detect and identify the quantity of extra materials after 3D printing. Matlab or C++ programming tool will be used for algorithm development.The project shall involve the identification of state-of-the-art algorithms/technologies/methodologies, finding areas for improvement, and derivation of the design (future) state. The project will involve collaboration with other research groups/team members Hybrid Manufacturing (HM) is a term used to combine additive (3D printing) and subtractive (machining) processes in a single CNC machine. On one hand, HM enhances the current capabilities of 3D printing technology with precise CNC machining. While on the other hand, it gives more flexibility to produce complex mechanical parts using 3D printing capabilities, which were otherwise impossible with conventional machining. ‘Remanufacturing of expensive mechanical parts’ is one of the biggest advantages of HM technology that is a clear step towards clean and green manufacturing. HM promises recycling and brings a novel energy efficient, time efficient technology. Installation of a 2D camera on the machine, image extraction from the scenario on-hand and analysis, Image comparison between reference and real image, algorithm development in Matlab/C++ for identification of extra material deposition. The roles of the student of internship project also include working in a team and thereby sharing the results between them, the PhD student, RAs and the supervisor. The student might be welling to work independently as the project might goes separately from other projects. The following skills are required for the internship projects defined above • Bachelor’s of Science (or Engineering) degree in Mechanical/ Industrial/ aeronautical/ manufacturing/ design, • Keen interest and/or experience (coursework, research, and/or industrial) in: manufacturing, CNC machine, 3D-printing,  • MATLAB programming, C++ programming, knowledge or strong interest in image analysis software,   • Proven ability to work independently and in a team, • Effective written and verbal communication skills; proficiency in English, • Experience conducting literature review
Carbon (C), nitrogen (N), and phosphorus (P) are vital constituents in biomass: C supplies energy to cells, N is essential to build proteins, and P is an essential component of nucleic acids. The scarcity of any of these elements can severely restrict organism and population growth. Thus in nutrient deficient environments, the consideration of nutrient cycling, or stoichiometry, can be essential for population models. In this research project, we will construct mechanistic food web models that explicitly incorporate light and nutrient availability. Numerical simulations will be the main approach to uncover the dynamics of these stoichiometric models.Dr. Wang's research group specializes in several areas of mathematical biology as diverse as modeling stoichiometry-based ecological interactions, predator-prey interactions, microbiology, infectious diseases, habitat destruction and biodiversity, risk assessment of oil sands pollution. Mathematical models include nonlinear differential equations. His group has produced many highly qualified personnel. Currently the group has several postdoctoral research fellows and graduate students.The student from computer science will focus on programming of the complex stoichiometric models. The resulting findings would uncover the impact of abiotic factors on trophic interactions in an ecosystem.Strong background in computer skills at using a mathematical software packages (Matlab, Mathematica, or Maple) is required, and analytic skills (Advanced Calculus, Linear Algebra, Differential Equations) is preferred.
Fecal microbial transplant is the process of transplantation of fecal bacteria from a healthy individual into a patient in clinics. The treatment may or may not be successful depending on physical factors in patients for bacterial colonization and persistence. The main goal of this project is to answer why different bacterial strains dominate different organs and what determine the success rate of fecal transplant treatment. These are difficult questions, and we will derive a uniform model, by interpreting the parameters and some variables differently, to test different driving factors or "environmental" conditions of organs and the treatment results. This research is in close collaboration with a group of doctors (in University of Alberta Hospitals), who can provide first-hand patients' data for fecal bacteriotherapy.Modeling stoichiometry-based ecological interactions, microbiology, infectious diseases, habitat destruction and biodiversity, risk assessment of oil sands pollution, in use of differential equationsAttending research meetings with collaborators; Digesting our mathematical models; Using clinical data with computer simulationsGood communication in English; Programming; Modeling with differential equations
Organic-Inorganic trihalide perovskites with the formula ABX3 have taken the world of photovoltaics by storm in the last few years, akin to how graphene-based materials and devices created a sensation in the early 2000s.  Halide perovskites constitute a revolutionary class of new semiconductors because they combine many desirable attributes in one material platform: Earth abundance, ease of synthesis, excellent material parameters (e.g. absorption coefficient, carrier mobility, diffusion length, etc.) and tunability in electronic properties.  The efficiency of the best performing halide perovskite solar cells has now exceeded 20 % yet a number of physical phenomena in halide perovskites remain to be fully understood.  The Shankar group is able to grow relatively large single crystals of halide perovskites.  Perovskite single crystals are known to have far superior optoelectronic properties compared to thin films of perovskites due to the absence of grain bundaries and other defects, and therefore the potential exists for solar cells based on single crystal perovskite active layers to approach the theoretical single junction solar cell efficiency limit of ~ 31 %.  However, a number of engineering challenges surround the adoption of perovskite single crystals in solar cells.  This project seeks to tackle these challenges with the ultimate goal of achieving high efficiency solar cells. The current research of the Shankar Group is centered on unconventional semiconductor thin films and nanostructures, their fundamental electronic characterization, and their application in solar cells, photocatalysts and sensors.  The semiconductor platforms whose synthesis we seek to perfect and improve are : TiO2 nanotube arrays, TiO2 nanowire arrays, ZnO thin films and nanostructures, CuS and Cu2S nanowires, thin films of organic semiconductors, thin films and single crystals of halide perovskites, etc.  We also work on p-n and Schottky-type heterojunctions involving a secondary component in contact with one of the aforementioned semiconductor platforms.The student will assist graduate students in the Shankar Research Group currently researching halide perovskites.  He/She will take ownership of a small slice of the overall project, understand the technical challenges involved and endeavour to use his/her creativity and problem solving abilities to overcome the challenges.  The student will have to quickly read and understand journal articles in the field of perovskites,  and be prepared to present and defend his/her ideas at research seminars held Group Meetings.   The student will learn solar cell fabrication, and will also get exposed to many cutting edge techniques in materials synthesis, materials characterization and optoelectronic characterization.This project requires a strong foundation in basic semiconductor physics and some knowledge of microfabrication processes such as vacuum deposition, photolithography, physical and chemical etching, etc.  Prior experience in materials characterization and/or solar cell fabrication & testing is highly desirable but not essential.  A high comfort level with organic and inorganic chemistry  would be an added bonus that will increase the probability of the student's success in this project.
The use of functionalized nanomaterials to change the physico-chemical properties of membranes has been widely investigated. The general idea is to induce the thermal, electrical, hydrophilic, anti-bacterial and molecular sieve properties of these nanomaterials to the base membrane. TiO2 NPs effectively generate highly oxidizing hydroxyl radicals which readily attack and decompose organic contaminants in water. The surface charge of the smart membranes synthesized by the incorporation of ITO and ATO NPs can be tuned by applying an external electrical field to prevent adsorption of foulants based on electrostatic repulsion. Incorporating rod-shaped or tubal TiO2 with a high ratio of length to diameter is predicted to improve the thermal stability and anti-compaction properties of membranes more than NPs. Graphene oxide (GO) nanosheets offer an exciting opportunity to integrate the antibacterial, electrical properties and mechanical strength of TiO2, ITO and nanotubes. The students will study the effect of incorporating the aforementioned ITO and ATO complex oxides, rod/tube-shaped TiO2 and GO nanosheets into the polymer matrix on the membranes properties. The synthesis procedure involves the fine dispersion nanomaterials, followed by the membrane fabrication procedure.However, the incorporation of nanomaterials to a polymer film, with the aim of fabricating a robust hybrid membrane, may not induce the desired functionality to the polymer and even deteriorate its permeation properties. The major challenges to this are the severe aggregation of the nanomaterials in solvents. The non-uniform dispersion of nanomaterials within the host polymer forms non-selective voids at the interface of the polymer and nanomaterials, which significantly reduces the rejection percentage. Also, the desired thermal stability is not achieved, since the predicted reduction in chain mobility by the addition of nanomaterials is mitigated by the formation of these voids. Hence, the students need to develop strategies for the efficient dispersion and distribution of nanomaterials in organic solvents.1. Membrane separation processes for water and gas treatment2. Synthesis and characterization of polymeric membranes3. Thin film composite and nanocomposite membranes4. Modeling of transport phenomena in porous and dense membranes5. Modeling of membrane fabrication by phase inversion and interfacial polymerization reaction (kinetics and thermodynamics of these processes)1. Synthesizing ITO, ATO, TiO2 and GO nanomaterials2. Surface functionalization for proper dispersion of these nanomaterials in organic solvents3. Incorporation of surface modified nanomaterials into the polymer4. Casting the polymer solution and making nanocomposite membranesChemical engineering, Chemistry, working in wet lab, handling chemicals
The project involves involvement in the operation of the PICO dark matter detector underground, development and operation of new experimental ideas and the analysis of data from the PICO dark matter detector at SNOLAB. PICO is operating a large bubble chamber underground aiming at extending the lead in the field of spin dependent dark matter searches by improving the background level within the bubble chamber. This requires, among other things advanced methods of data analysis to identify possible different sources of background and potential dark matter signals. The project will be located at the University of Alberta in support of the data taking and data analysis efforts at SNOLAB and throuout the PICO collaboration. Students will be able to work with high performance computing systems to analyze optical images and acoustic traces from the detector.Experimentally finding dark matter is one of the biggest open questions in particle physics. We know dark matter is very abundant in the galaxy, but we have not found out what it is made of and how it fits in the the theoretial framework of the standard model of particle physics. The PICO60 experiment at SNOLAB is one of many experiments around the world trying to find direct evidence for interactions of dark matter particles. PICO is the leading experiment with sensitivity to spin carrying dark matter particles due to the choice of target material: liquid superheated Freon.The student will help with the analysis of data, with the opeation of the ongoing data taking of the experiment and with new developments of experimental methods in dark matter searches.Programming in C++, Phython or Mathlab or a similar programming language is a strong benefit for the project. The student is expected to command basic knowledge of data analysis techniques. Familiarity with modern standard laboratory equipment like oscilloscopes and the handling and function of radioactive sources are a clear benefit.Basic (undergraduate level) understanding of particle and nuclear physics will be a requirement. For more engineering based students, experience with design software and a general willingness to learn more about science is required.  



This project will aim to use historical data analysis, numerical model development (e.g. finite element models) and high resolution numerical modelling (structured and unstructured) to examine past changes in the ocean and sea-ice in the regions around Canada (Canadian Arctic Archipelago, Baffin Bay and the northern Labrador Sea), examining key underlying physical and dynamical processes associated with these changes. The long term goal will be to work towards understanding how the waters and sea-ice around Canada will evolve in the future, and to provide that information to the many stakeholders concerned with such information. Historical data analysis will use historical section data collected on Canadian and international cruises to compute geostrophic velocities and transports (volume, heat and freshwater) across the major boundary currents along Greenland and the east coast of Canada, as well as within the Canadian Arctic. Where available, more recent data collected by Argo floats and biological based sampling (e.g. seals) will be used and objectively mapped to the observational stations/sections used in the transport analysis, to focus on the seasonal cycle and seasonal variability (especially in winter when there are limited ship based observations in these regions).I would summarize my current research as focused on the role of freshwater in the oceans, as well as links between the Arctic and North Atlantic Oceans. This research involves a combination of the analysis of oceanographic data with numerical modeling as well as more theoretical ocean model development. Specific scientific questions are related to the impact of freshwater in these basins, explanations for observed variability at inter-annual and inter-decadal time scales as well as the linkages between these basins. My main geographical areas of research are the Canadian Arctic Archipelago, Baffin Bay, the sub-polar North Atlantic and Labrador Sea.The student will be given a specific research project, or sub-project related to issues of ocean data and model analysis. The student will be required to analyze and visualize the given data using matlab. Tasks may be specific as visualization data from a given section, to as general analyze the transport across several geographic domains using several different approaches and report back on the strengths and weaknesses of each approach, including comparisons of the calculations with other estimates in the scientific literature. Specifics will depend on the skills of the given student.A strong math, physics, engineering or computer science background is needed. Ability to work in linux based environment. Familiarity with writing analysis and visualization scripts in matlab. A desire to be a member of a larger research team and interact with researcher involved in different projects to learn about the oceans and our environment. Strong verbal communication skills. Self-Motivated. Familiarity with the oceans, atmosphere or climate would be nice, but is not necessary.
Apatite, A5(XO4)3Z, is an important class of phosphate minerals due to its unique ability to accept varied ion substitutions at the A, X and Z positions. Materials researchers have used the A and X positions to produce apatite with applications that include ionic conduction and long-term nuclear waste storage. Earth scientists have utilized Z substitutions for petrology indicators within igneous and metamorphic rocks, including lunar research.1 Z-site substitutions (Z = OH, F or Cl) of hydroxyapatite (HA, Ca5(PO4)3OHX) is essential for calcification within living hard tissues including human dentin and bone, and hypermineralization within crustaceans.2 While OH- to F- substitution (Z-site) along the C-column of the crystal is known to increase strength and acid erosion resistance within apatite materials, the exact location(s), phases (e.g., CaF2) and medium-range environment (e.g., CO3-F vs PO4-F) has remained elusive. Diffraction techniques have been unsuccessful due to the lack of long-range periodicity and similar electron density of the F and OH anions. However, solid-state nuclear magnetic resonance (NMR) spectroscopy can probe locally at the F and OH sites, extracting and characterizing the short- and medium-range order caused by Z-site substitutions. 19F and 1H magic-angle spinning (MAS) NMR spectroscopy will be essential to study F/OH positions within synthetic and natural apatite. Careful selection will allow us to develop a chemical shift fingerprint tools that can impact and assist researchers in these fields. Multi-resonance techniques will address medium-range structure including X site defects (e.g., CO3).Our team is a materials/physical chemistry group that study structure-property relationships in various chemical problems using solid-state NMR spectroscopy. We are currently focusing on various ordered and disordered inorganic based materials with biomaterials application (e.g., bioceramics, glasses and minerals, ionomer-glass cements and potential drug/vitamin coordination complexes). We are also interested in photovoltaic and catalytic microporous systems. Our synthetic routes often entail traditional melt-quench, high temperature  or sol-gel approach; while our research is multidisciplinary often requiring us to interact with engineering or industry leaders.  Structural characterization evolves around solid-state NMR spectroscopy as such candidates often have an interest in spectroscopy.The candidate will synthesize a series of F-substituted HA compounds using conventional high-temperature methods. Composition and crystal structure of these materials will be confirmed using EMPA/SEM and XRD methods. She will study their structure using MAS NMR spectroscopy (19F, 1H, 43Ca, 17O) to determine NMR spectroscopic fingerprints, which could be used to identify and address C column substitutions within apatite.Research Experience or Course work in: Chemistry, Physics, Earth Science or Chemical/materials EngineeringSynthesis Knowledge: Some previous inorganic and / or porous material synthesis experienceCharacterization experience: Some experience / knowledge of solid-state characterization methods such as Solid-state NMR, XRD, ICP, SEM.  Although willing to take a student with no SSNMR experience, some experience would be beneficial.
The unprecedented rise in the efficiency of organic-inorganic lead halide perovskite solar cells has captured the attention of the scientific community, with rapid advancement in efficiency over the past five years. The ease in which perovskite based solar cells can be manufactured at low temperatures and using a solution-based approach makes them extremely attractive when compared to convention solar cells. The most effective perovskite is the methyl ammonium (MA) lead iodide (MAPbI3) which has been shown to deliver an efficient ~20% conversion, unfortunately the stability of such a species in the natural environment is of concern for the conventional lifetime solar cells are in use (i.e., 20 to 30 Years). This is due to its propensity to breakdown under routine conditions including the high temperature phase change which occurs at (>60 oC,) and its hydroscopic nature, namely absorbing water eventually forming PbI2, a highly water solution lead salt.  This has lead to great concerns regarding the leaching of Pb based salts into the environment, leading to severe socioeconomic issues if not contained. MASnI3 is far less toxic, although more reactive and less efficient at transfer. Efficiency should be tunable over time to improve this aspect, although the reactivity remains to be tackled.Our team is a materials/physical chemistry group that study structure-property relationships in various chemical problems using solid-state NMR spectroscopy. We are currently focusing on various ordered and disordered inorganic based materials with biomaterials application (e.g., bioceramics, glasses and minerals, ionomer-glass cements and potential drug/vitamin coordination complexes). We are also interested in perovskite-based photovoltaics and catalytic microporous systems. Our synthetic routes often entail traditional melt-quench, high temperature  or sol-gel approach; while our research is multidisciplinary often requiring us to interact with engineering or industry leaders.  The research assistant will synthesize a series of photovoltaic perovskites using conventional methods. Composition and crystal structure of these materials will be confirmed using EMPA/SEM and XRD methods. Essential to this study is to identify and extract NMR parameters which can provide significant breakthroughs in the overall structural and materails stability using MAS NMR spectroscopy (e.g., 207Pb, 119Sn, 13C, etc.). These early studies will provide NMR spectroscopic fingerprints, which could be used to identify and address ion mixing within varoious inorganic solar cell candidates.Students should have some type of physical science or engineering background. Solid-state NMR spectroscopy is used extensively within our research group, therefore some background in physical chemistry, physics or chemical engineering is often preferred, although not necessary.  The applicant should have a good understanding of inorganic chemistry and spectroscopic techniques used for inorganic solids.
The unprecedented rise in the efficiency of organic-inorganic lead halide perovskite solar cells has captured the attention of the scientific community, with rapid advancement in efficiency over the past five years. The ease in which perovskite based solar cells can be manufactured at low temperatures and using a solution-based approach makes them extremely attractive when compared to convention solar cells. The most effective perovskite is the methyl ammonium (MA) lead iodide (MAPbI3) which has been shown to deliver an efficient ~20% conversion, unfortunately the stability of such a species in the natural environment is of concern for the conventional lifetime solar cells are in use (i.e., 20 to 30 Years). This is due to its propensity to breakdown under routine conditions including the high temperature phase change which occurs at (>60 oC,) and its hydroscopic nature, namely absorbing water eventually forming PbI2, a highly water solution lead salt.  This has lead to great concerns regarding the leaching of Pb based salts into the environment, leading to severe socioeconomic issues if not contained. MASnI3 is far less toxic, although more reactive and less efficient at transfer. Efficiency should be tunable over time to improve this aspect, although the reactivity remains to be tackled. Our team is a materials/physical chemistry group that study structure-property relationships in various chemical problems using solid-state NMR spectroscopy. We are currently focusing on various ordered and disordered inorganic based materials with biomaterials application (e.g., bioceramics, glasses and minerals, ionomer-glass cements and potential drug/vitamin coordination complexes). We are also interested in perovskite-based photovoltaics and catalytic microporous systems. Our synthetic routes often entail traditional melt-quench, high temperature  or sol-gel approach; while our research is multidisciplinary often requiring us to interact with engineering or industry leaders.  The research assistant will synthesize a series of photovoltaic perovskites using conventional methods. Composition and crystal structure of these materials will be confirmed using EMPA/SEM and XRD methods. Essential to this study is to identify and extract NMR parameters which can provide significant breakthroughs in the overall structural and materails stability using MAS NMR spectroscopy (e.g., 207Pb, 119Sn, 13C, etc.). These early studies will provide NMR spectroscopic fingerprints, which could be used to identify and address ion mixing within varoious inorganic solar cell candidates.Students should have some type of physical science or engineering background. Solid-state NMR spectroscopy is used extensively within our research group, therefore some background in physical chemistry, physics or chemical engineering is often preferred, although not necessary.  The applicant should have a good understanding of inorganic chemistry and spectroscopic techniques used for inorganic solids.
The human neuraminidase enzymes (Neu) are an emerging target for medicinal chemistry. Inhibitors which target the viral neuraminidase enzymes, used for treatment of influenza, are not active against the human enzymes. Human Neu are upregulated in disease, and have been linked to inflammation, cancer, and diabetes. Currently very few specific and potent inhibitors are known for the human Neu enzymes. Our group has identified the only nanomolar inhibitor of the family, and we continue to investigate inhibitors that can target each isoenzyme. Strategies for identifying new inhibitors will include rational design and synthesis, library synthesis, or high-throughput screening (HTS) of chemical libraries. Automated liquid handling and assay design for HTS has already been established in our group.My research group is interested in understanding the role of glycosylation in regulating membrane receptors. Our recent focus has been on the role of glycosylhydrolase enzymes that remodel the glycans found on the cell surface. The human neuraminidase enzymes are emerging as important regulators in a number of human diseases. Our group has developed the first highly potent and selective inhibitors of these enzymes, and continues to work to understand their specific biological targets. Our group uses synthetic chemistry, protein expression, enzyme assays, fluorescence microscopy, biophysics, and cell biology methods. The student will synthesize a library of rationally-designed compounds for testing against human Neu enzymes. The student will learn standard fluorescence plate assays for screening of purified compounds. A large library of compounds may also be designed for testing by HTS. The student should have background in chemical synthesis and purification of bio-organic and polar molecules. Experience with monosaccharide synthesis is desireable, and familiarity withthe principles of HPLC, NMR, and LC-MS will be helpful. Experience with molecular modeling will be helpful in the design of new targets.
The interaction of leukocytes with antigen-presenting cells (APCs) is regulated by a number of important receptors. One of the essential components of this interaction is the alpha-L beta-2 integrin, known as the lymphocyte functional antigen-1 (LFA-1). Our project will examine the effect of human neuraminidase enzymes in regulating the adhesion of human lymphocytes. We will examine the effect of glycolipid- and glycoprotein-specific enzymes. Methods will include flow cytometry, homotypic aggregation experiments, and fluorescence microscopy. Enzymes and cells to be used are already available in the lab, and we have our own flow cytometer and microscopy facility.My research group is interested in understanding the role of glycosylation in regulating membrane receptors. Our recent focus has been on the role of glycosylhydrolase enzymes that remodel the glycans found on the cell surface. The human neuraminidase enzymes are emerging as important regulators in a number of human diseases. Our group has developed the first highly potent and selective inhibitors of these enzymes, and continues to work to understand their specific biological targets. Our group uses synthetic chemistry, protein expression, enzyme assays, fluorescence microscopy, biophysics, and cell biology methods. The student will use cell adhesion assays to test the role of purified enzymes on LFA-1-ICAM-1 binding. Immunoaffinity purification of the integrin may also be used to measure binding directly. Synthetic inhibitors of the enzymes will be tested for interference with native enzymes. The student should have some background in mammalian cell culture and general biochemistry. Experience in flow cytometry and immunoassays (immunoprecipitation, immunoaffinity purification, immunoblotting) will be an advantage. The student should have a general understanding of human adaptive immunity.
Molecular diffusion in the cell membrane is remarkably complex. In contrast to model membranes, where diffusion follows simple Brownian motion, cell membranes are complex and include barriers to diffusion, heterogeneous environments, and binding interactions. As a result, studies of diffusion in the membrane require advanced mathematical analysis. Our group studies the membrane diffusion of receptors using single-molecule methods (single-particle and single-dye tracking). We have several large data sets for different receptors in a range of conditions. Our group has developed mathematical analyses for detecting regions of sub-confinement (domains) within diffusion data. This project will apply these methods to larger data sets, and code new methods for detection of heterogeneity within trajectories. If the student is interested in acquiring new data sets, acquisition of single-molecule data can be a part of the project.My research group is interested in understanding the role of glycosylation in regulating membrane receptors. Our recent focus has been on the role of glycosylhydrolase enzymes that remodel the glycans found on the cell surface. The human neuraminidase enzymes are emerging as important regulators in a number of human diseases. Our group has developed the first highly potent and selective inhibitors of these enzymes, and continues to work to understand their specific biological targets. Our group uses synthetic chemistry, protein expression, enzyme assays, fluorescence microscopy, biophysics, and cell biology methods.The student will code existing and new algorithms in MATlab for processing of diffusion data. Data sets for analysis are already available, and an existing framework of tajectory analysis in MATlab will provide an important foundation. The student will implement and test algorithms such as first-passage time (FPT) or Baysian sorting in single particle trajectories. The workflow will involve initial testing with simulated data, stress testing of new algorithms with simulated and real data, and implementation of new code into user interfaces for research applications. The student will need to have some background in programming and coding of algorithms. Analysis will be conducted using image analysis software (NIS elements, ImageJ) and custom software developed within our group in MATlab. Experience in applied mathematics or statistics will be an asset. 
Over one billion tons of dust are released into the atmosphere each year.  After its release, dust is transported long distances, and can influence air quality in distant cities.  Closer to home, resuspended road dust—a complex mixture containing crustal materials, brake wear and tire tread particles, and organic pollutants—also contributes to particulate levels in the atmosphere. Although dust contains light-absorbing iron and titanium oxides, our understanding of the role that dust plays in catalyzing chemical reactions in the atmosphere—and influencing urban air quality and health—is currently incomplete.In this project, the research intern will work with senior lab members to improve our quantitative understanding of photochemistry (chemistry catalyzed by the sun) at the surface of atmospheric dust. Specifically, the project will focus on quantifying the light-induced production of reactive species, including hydroxyl radical and singlet oxygen, by road dust collected around the world, real samples of deposited atmospheric dust obtained from Cape Verde, or dust generated in the lab from source soils obtained in a variety of international locations.The reactive species produced by illuminated dust are too reactive to measure directly. In these experiments, therefore, dust suspensions in water containing specific probe molecules that react with hydroxyl radical or singlet oxygen will be illuminated using a solar simulator, which mimics the solar radiation spectrum at the Earth’s surface. Then, the products of the probe molecule reaction will be monitored using a range of analytical techniques.Since very little is currently known regarding the inherent reactivity of road dust or changes in dust reactivity as a result of transport and interaction with pollutants, this project will make a major contribution to our understanding of the influence of dust chemistry on urban air quality and health.Although our current understanding of urban air quality comes largely from studies conducted in North America and Western Europe, the bulk of today’s urban growth is occurring in developing Asian and African megacities, where mixing of local pollution sources with incoming desert dust aerosol is common. The overarching goal of our group’s research is to study dust- and soot-catalyzed photochemistry that may be promoted in atmospheric particulate typical of developing urban regions and industrially influenced areas, and thus improve our understanding of the processes that determine air quality in these understudied environments.This is a laboratory research position; as such, the research intern will spend the bulk of her/his time in the lab. Depending on her/his interests and strengths, research tasks will include some/all of:1. Conducting photochemical reactions using a solar simulator2. “Synthesizing" realistic dust in the laboratory from desert sand samples3. Analyzing reaction products using fluorescence spectroscopy, high-performance liquid chromatography with UV detection (HPLC-UV), and/or mass spectrometry4. Assisting in the design and construction of new experimental equipment5. Participating in experimental design and the interpretation of experimental resultsOutside of the lab, the research intern will read research papers in the primary literature as required, prepare summaries of experimental results, and plan further experiments.Although the research intern will work on her/his own project, s/he will be part of a productive, positive, and collegial laboratory environment, and will be mentored by a senior student in the group.The research intern will also attend group meetings, where s/he will have the opportunity to present results and develop presentation/scientific communication skills, participate in discussions of new and exciting primary literature in the field, and learn about career opportunities in environmental and atmospheric chemistry.Atmospheric chemistry is an interdisciplinary field—work in our group, for example, draws on analytical chemistry, physical chemistry, and organic chemistry. For this reason, students from a broad range of backgrounds have the potential to make a real contribution to our group. Nonetheless, the project is best suited for students with a strong background in chemistry, chemical engineering, and/or atmospheric/environmental/earth science—and, most importantly, with a curious mind and a strong motivation to contribute to our understanding of the atmosphere.
The goal is to investigate whether our previously developed color tunable materials can be used for detecting a variety of species of interest in a solution. For example, I am looking for a candidate to determine if our color tunable devices can be used to detect heavy metals in aqueous solutions. That is, can our devices be made such that they change visual color in the presence of specific heavy metals in water. Another objective will be to use our devices to detect organic contaminants in water. A good example is the detection of naphthenic acids in tailing pond water that is generated from bitumen extraction from oil sands. Finally, we will investigate the ability of our devices to detect e. coli in water samples and then engineer portble systems that can be used to analyze water sample in the field. The goal is to develop a commercially viable integrated water analysis system that can serve as the foundation for a strat up company.In another project the student will investigate the ability of our polymer-based devices to entrap small molecules (i.e., pharmaceutical agents), and release them to a system only when they are needed, and at a predefined (and controlled) rate. This will involve fabrication of polymer-based devices, and characterization of their structure and function.The group specializes in materials and analytical chemistry. We have developed novel polymer-based technologies for a variety of applications, e.g., sensing and biosensing, drug delivery, artificial muscles and actuators, water remediation, and nanotechnology. To develop these novel materials the group uses a suite of tools including: optical and fluorescence microscopy, atomic force microscopy, scanning and transmission electron microscopy, reflectance spectroscopy, ellipsometry, quartz crystal microbalance, and a number of other techniques. The student will conduct experiments on a daily basis in collaboration with a graduate student or postdoc in the lab. The student will conduct polymer syntheses, fabricate the color tunable devices, test the device's response to a given species of interest, investigate drug release capabilities, and deliver group meetings to communicate their results. The student will also be required to characterize their polymers/materials using the techniques mentioned above. A general chemistry background is needed, e.g., using pipets, volumetric flasks, etc.
This project proposes the development of an adaptive feedback systems that can provide constructive feedback to humans or to agents. This represents a software artifact that can be embedded in environments where users learn a new task and need feedback depending on their task performance at any time. The feedback must be adaptive to the users' content. The system will be tested with both computers and humans.My research is situated at the intersection of computing science and education. I am trying to understand how people learn by developing computer games to measure various cognitive and meta-cognitive behaviours.The student will help with programming, conducting studies, collect data, analyze data, read and write articles, and participate in the weekly team research meetings.The students needs to have strong programming skills in JavaScript and HTML5 or equivalent web technologies to support the development of an online web application. Experience in designing computer/video games is a plus.
This project proposes the development of a series of games to teach students how to solve problems. Particularly, students who play these games will learn about computational thinking strategies: how to decompose a problem into sub-problems, how to identify the important features of a problem, how to collaborate with people from other disciplines, etc.My research area is Educational Technology, blending educational research with computing science research to develop technologies that help students learn.Depending on the skills: the student will help with programming, literature review in education, playing games, testing software, reading and writing reports and helping with writing articles.The student needs to have some experience with programming (Java, JavaScript, etc.), creating games (Scratch etc.), or playing sandbox games (Minecraft etc.) and a desire to learn concepts in education and computing science.
Prediction performance of a risk scoring system needs to be carefully assessed before its adoption in clinical practice. The choice of an appropriate performance metric is important. In risk prediction, the primary interest is to predict the risk of having an event by a pre-specified future time t0. The positive predictive value is preferred by clinicians but it requires a threshold for continuous risk scores. We recently developed a summary index of positive predictive values that is time-dependent for time-to-event data. We have made available an R package that estimates the measure and makes inference. In this project, we will develop STATA and/or SAS package so that the new measure is available to more users.Biostatistics, prediction methodology, cancer health services research, cancer epidemiology, cancer prevention, functional data analysisThe student will be responsible to develop the SAS/STATA package under supervision, to make tables and graphs, and to draft progress reports. Programming (experience with R and SAS/STATA preferred)Good communication skills, both oral and writtenknowledge of statistics and simulation studies Course work in survival analysis preferred.
Fused Deposition Modelling (FDM) is an AM process in which a three dimensional, layered component is built through bonding and solidifying the extruded layer with the previous layer. The process produces geometries and structures hitherto impossible to produce due to incremental, precise, and tool independent  material addition . This, however, introduces a strong coupling between process and product, resulting in quality variation and unpredictability in dimensional accuracy and strength of component  even for the professional grade printers. There are significant barriers to functional utilization and quality assurance of the technology. These barriers include but are not limited to: lack of appropriate design processes, process reliability, repeatability (material properties, dimensional accuracy , and quality. CAD system capabilities must be developed that enable designers to synthesize a part, its material composition, and its manufacturing methods to meet specifications.This project will investigate and develop predictive methods for mechanical behavior conformance of components manufactured through AM considering the variations for increased process reliability and repeatability as per the relevant standard ISO17296-3 specifications. The AM parts are printed by converting the STL file into tool path file through printer specific software, usually done through G-code. Due to slicing, and depending upon the degree of infill and toolpath offset, this introduces voids along the tool path as well as within the internal structure. The project will develop an integrated Meta model for modeling of quality and behavior of the sliced CAD file, simulating and predicting mechanical strengths and geometry of the part while considering a comprehensive list of process parameters for FDM processes. This project is related to Additive Manufacturing. Additive Manufacturing (AM) is a manufacturing process that creates solid physical parts by joining materials in successive layers, from a 3-dimensional Computer Aided Design (CAD) model. This form of manufacturing technology encompasses several processes which include Stereolithography (SLA), Selective Laser Sintering/Melting (SLS/M), 3-Dimensional Polyjet Printing (3DP) and Fused Deposition Modelling (FDM). All the processes mentioned differ in materials used and processing techniques. AM technology allows manufacture of complex structures without the need of any conventional or intermediate tooling  in a short time with low material wastage.Working within the reserach group, the student will carry out the tasks assigned to him. The taskw will be allocated by the PI and and the student will regularly meet the supervisor to update the tasks. The general role of the student will be to independently work on the tasks related to modeling and simulation of 3D printed parts for quality assurance. This would require the student to write custom data compatible code for enabling the modeling of CAD models within different environments such CAD/CAM/FEA SoftwareEssential Requirements:The ideal candidate will have a background in mechanical/mechatronics engineering with a strong grasp on 3D solid modeling in Autodesk Inventor or Solidworks. The candidate should also have a very strong background in a programming software such as C++/VB/C#.  The student should be a motivated self starting individual willing to learn new tools and methods and interested in cutting edge research.Desired Requirements:Having prior knowlegde of Inventor or Solidwords API would be highly advantagous. Additionally, candidates with experience in additive manufacturing/3D printing will be preferred. Knowledge of CNC control /G-Code/FEA would be an added asset.
One focus of our research towards enhancing the quality of manufactured components is to increase the degree of automation in terms of quality control during the material deposition process. Methods for real time quality assurance are yet to be integrated with the material jetting systems. For the above-mentioned research activities, the ADaM lab is equipped with the following research facilities• In house developed material jetting based additive manufacturing system• Software tools:  Labview, Matlab• Polymers for material jetting processYou will primarily,• Design fixtures for integrating the real-time quality assurance system with the material jetting printer• Develop real time image acquisition and analysis system• Carry out proof of concept fundamental experiments• Validation using other relevant offline characterization techniquesReliable manufacturing processes is the basis for cost efficient production of components using additive manufacturing technique. Material jetting based additive manufacturing process enables production of complex 3D parts without tooling and minimum material wastage. Automated material jetting systems are being developed at the Additive Design and Manufacturing (ADaM) lab, Department of Mechanical Engineering, University of Alberta, Edmonton Canada. The goal of ADaM’s lab is the development of additive manufacturing methods and technologies that constantly meet growing requirements in terms of cost, quality and time. The student will work closely in a group of researchers to develop the quality assurance tools. This will include working in close collaboration with the supervisor and graduate student. The main role would comprise two main work modules. The first work module will be focused on developing the hardware module consisting of a camera on a translation stage. The second work module will be focused developing the image acquisition, analysis and reporting module in the software. Your Qualifications,• Undergraduate student in engineering (Mechatronics, Industrial,  electrical, computer science)• First hand experience with image acquisition and processing• Good knowledge of Labview, Python and Matlab• Knowledge of 3D printing and Solid modeling will be a plus.
Although AM has become popular, there are many areas of improvements. The properties of the parts manufactured with additive manufacturing depend on a large number of machine and process variables. This leads to variations in the output geometry of the printed part, and makes it difficult to assemble.  The objective of this project is to investigate the effect of parameters on geometrical properties of assembly models printed using DLP (Digital Light Processing) and FDM (Fused Deposition Modeling). Dedicated GD&T drawings will be made for the assembly test prices so that the geometrical output of the parts can be studied. An assembly test piece will be designed for this and a statistical analysis will be conducted to find significant variables and the output characteristics. These results will be further analysed to do predictive modeling of the output geometrical properties and a compensation tool will be developed to incorporate these variations into the initial stage of the printing to mitigate variations and to obtain accurate parts and assemblies. The fit and function analysis of the assemblies will also be done to ensure proper functionality of the mechanism. The data generated will be further used to do tolerance analysis on the assembly parts to calculate the process capability of the printer and to assign the limits for the tolerance values of that particular printer. Finally, a case study will be done to validate the above experimentation and modeling results. This will make the printer useful for further assembly printings with full form and function. Additive Manufacturing (AM) or 3D printing is a manufacturing technology which uses CAD models to manufacture solid parts. The manufacturing from CAD models is done by deposition of material in a layer-by-layer process in a dedicated machine with a number of techniques. AM has become a popular technique in manufacturing of prototypes, visual or functional parts in a minimum amount of time and cost. However, the printing of assemblies on a 3D printer is never researched from a geometrical point of view; this will not only help to print the assemblies directly but also reduce the assembly time and effort. Student will be part of a large research team at Additive Design and Manufacturing Lab (ADaM Lab) at University of Alberta. Student will be required to conduct experimentation on the DLP and FDM printers available in the lab. The experimental setup, test pieces, experimental design will be chosen by the student and justified according to the need of the project. Student will undergo a basic Chemical safety, Lab safety and WHIMS certification to become eligible to do the experimentations in the lab.  Student will be required to do a literature study on DLP printers and the geometrical optimization of the parts printed on DLP printers. Moreover, student will undergo basic training on the DLP printers to have an idea about the Standard Operating Procedure in the Lab and know-how to operate the printers.  Apart from this student will use Coordinate Measuring Machine to collect geometrical data on the printed parts. Data analysis tools and software’s will be used here to organize and analyze the data according to the requirement of the project. Student will also use CAD for test piece design and drawings. Later on mathematical analysis and statistical softwares will be used by the student to interpret the data and reach a predictive model. During the entire internship period, student will be helped and guided by supervisor along with experienced graduate PhD student who already working on this research area. Finally, student is required to write down a project report and make a SOP for any new devices that the student will use. A project presentation is also expected from the student at the completion of the project. - Student should be from mechanical engineering, industrial engineering, manufacturing engineering, or mechanics engineering domain.  - Good understanding and background in engineering drawing and design, manufacturing processes is required.- A basic un
This is a transdisciplinary research project carried out at the Faculty of Engineering which involves extensive literature review of cognitive and educational psychology and design methodology and collection of the empirical data from engineering professors through surveys and semi-structured interviews. The collected data is being analyzed, using statistical software, in line with the academic and educational regulations documentations, and the results should be communicated to the public via posters, presentations and workshops.This internship offer is in the area of Undergraduate Engineering Design Education. Our project will draw upon recent innovative and successful engineering design education projects to research a curriculum, based on educational methodology and cognitive psychology, to teach first year students in the Faculty of Engineering the fundamental cognitive, creative  and logical processes, systems and tools of engineering design to ensure their successful entrance and performance in contemporary transdisciplinary workplace.- Performs literature search on design and cognition and educational methodology and creates literature data bases and spreadsheets- Performs collection of empirical data: assists with surveys design and conduction of interviews with participants, fillinMust be a senior undergraduate The candidate would ideally have background in any of the following areas: Psychology, Education, Statistics, Computer Science or Programming. The candidate would have the following qualities and skills:- Computer proficiency in a Windows environment using MS Office, spreadsheets and databases- Having completed at least one statistics course as a part of curriculum- Having taken courses in the area of psychology would be an asset- Knowledge of descriptive statistics and working knowledge of a statistics package such as SPSS, Minitab etc.- Knowledge of graphic design and web design is an asset
This project relates to an ongoing project on development of a realtime vision system for an experimental Additive Manufacturing machine. The main deliverable will be to adapt a camera system for image acquisition from a Plasma Transfer Arc. Teh system will acquire real-time images and process the images for a layer thickness controller. Mechanical setup for the camera is required. Testing the image acquisition to obtain real-time parameters for the controller will also be carried out along with algorithm generation for processing the images. The final aim of the project will be to develop and implement controller configuration to compensate layer thickness in the additive manufacturing process.This internship will take place at the Additive Design and Manufacturing (ADAM) Laboratory at the University of Alberta. ADAM lab carries out research in the emerging area of additive manufacturing AM processes with a focus on design and manufacturing of AM systems. Currently the laboratory has a number of cutting edge research and development projects for different additive manufacturing processes for polymer, composite, and wear resistant metal materials. The research is focusing on development of systems, process and quality assurance, and design for additive manufacturing.The student will work closely with the supervisor and a graduate student for developing the system described. The student will be supervised and assigned tasks related to computer aided design and development for the vision system. The major tasks include the hardware development and the  software development. The hardware development will comprise, design of in house components for the vision system and their integration with commercial off the shelf parts for system integration. The software aspect will comprise the design and programming of algorithms for data acquisition from the hardware and analysis of the acquired data for process optimisation. The ideal student would have the following attributes:• Background in Mechatronics, electronics, or computer engineering. Other disciplines may be considered based on the relevance of the experience.• Mechanical Assembly Skills.• Conversational skills for quoting parts.• Programming skills: python, C++, LabVIEW.• Engineering Control Skills.• Real-Time Systems.
Electrons generally pair when they condense to form a superconducting state. How isthis pairing affected when additional aspects of the problem, e.g. spin-orbit coupling, a periodic potential, and strong correlations are included? We will examine simplified models where these ingredients and their contributions to superconductivity can be clearly understood. This will involve some mathematical modelling as well as computational work.My group focuses on interacting electrons. Interactions are responsible for the various phase transitions that occur in nature --- metal-insulator transition, superconductivity, ferromagnetism, and antiferromagnetism, to name just a few. We try to understand how The student should have a background in quantum mechanics, should have excellent mathematical skills, and should be fluentin a computing language (e.g. Fortran or C++ or MatLab or Mathematica, etc.).interactions result in these transitions, and how they may compete with one another.The student will carry out calculations, both analytical and computational, to describe simple models of interacting electron systems. The student will also provide a "running report" of the work; the desired end-goal is that this report will evolve into a peer-reviewed publication.The student should have a background in quantum mechanics, should have excellent mathematical skills, and should be fluent in a computing language (e.g. Fortran or C++ or MatLab or Mathematica, etc.).
Wind energy is a source of renewable power that is generated by wind turbines. Since the blade tips of wind turbines are exposed to solid particles in environmental wind flows, erosive wear of the blade tips are particularly problematic. Wear of the blade tips changes the streamlined profile of the blades, thus disturbing boundary layer flow around the blades and reducing the potential of the wind turbine system to generate energy. Additive Manufacturing (AM) may be used in a repair protocol for these damaged blades. AM is a manufacturing technique that offers novel solutions to challenging manufacturing problems. This manufacturing technique involves the build-up of layers of material until a desired thickness and shape is achieved. This proposed research project will employ Material Extrusion of Additive Manufacturing (MEAM) to manufacture the polymer structures that will serve as wind turbine blade inserts in repair protocols. MEAM machines allow for fabrication by using single or multiple materials. A variety of neat polymers or polymers that are reinforced with particles or fibers can be used. Although MEAM is good for the manufacture of unique shapes of polymeric structures, the structures may lack sufficiently high wear resistance. Thus, this research project will use both cold spraying and flame spraying of tungsten carbide and boron carbide metal matrix composite coatings to improve the wear resistance of the AM polymeric structures. Cold spraying and flame spraying are used to fabricate thick protective coatings on a variety of machine parts. From previous studies by the supervisors, general coating deposition parameters have been determined that avoid damage to fiber-reinforced polymer structures. Once the coatings are deposited on the AM structures, the ensemble will be tested under ASTM G76 erosion testing. The wear rate of the novel coated structures will be compared to those of the uncoated polymeric structures.This research fits within the Renewable/Clean Technologies Research area. The specialized research area is in the development of wear resistant polymer structures for repair of wind turbine blades or blade components. This project will be a collaborative effort between Dr. André McDonald (lead supervisor) and Dr. Cagri Ayranci (co-lead supervisor).The MITACS undergraduate intern student will design and draw the component or part by using a Computer-Aided Design (CAD) program. Then, the drawing will be converted to a file format that is compatible with the particular AM machine that will be used. The part will be prepared for the AM machine by utilizing a specific program that specifies the different parameters during printing and that are eventually sent to the printer (available in Dr. Ayranci’s laboratory). The student will be trained to fabricate and deposit the cold-sprayed and flame-sprayed coatings. Dr. McDonald will provide training on a six-axis Motoman robot, proper operation and utilization of the cold spray nozzle and flame spray torch, and instructions on safety. With the training, the student will fabricate the coatings on the AM polymeric structures and will conduct ASTM G76 erosion testing. If time permits, the student may also explore and measure the moduli, strengths, strains at failure, all in tension, compression, and bending, and fatigue life of the manufactured polymeric inserts. All equipment is operational and ready for use by the MITACS undergraduate intern. The novelty of this proposed project and MITACS intern opportunity stems from the material extrusion of AM polymeric repair structures for wind turbine blades. Further, the use of a high-temperature thermal spray process to fabricate wear resistant coatings for the tips of the blades, without thermal damage to the blades, will also be a novel extension of the AM repair structures.The student should be a mechanical, materials, or manufacturing engineering student. Knowledge of heat transfer, solid mechanics, manufacturing, and materials science will be beneficial.
Sportive activities play a significant role in improving our physical and mental health and thus our quality of life. In addition, professional sports, sportive equipment design, protective equipment design, etc. create a major market and potential for R&D activities. Sportive performance evaluation for the purpose of improving the athletic performance as well as injury prevention is usually performed based on the coach’s observation. However, the coach’s observation is frequent subjective and cannot capture slight motion pattern changes. On the other hand, a majority of sportive activities cannot be performed in standard motion capture labs. Wearable technologies create a significant opportunity for sportive performance evaluation in the field and recording the actual and natural performance of the athletes. The objective of this project is to develop wearable technologies for sportive performance assessment in sportive fields such as ice hockey, volleyball, and track and field activities. These technologies will enable the coach and the training team to better assess the performance of the athletes and reduce the risk of injuries. This project will be completed in collaboration with physical education scientists and athletic teams at the University of Alberta. In our general plan, the developed wearable technology will be designed, validated in the lab, tested in the field, and delivered towards technology transfer.Dr. Hossein Rouhani is an Assistant Professor in the departments of Mechanical Engineering and Biomedical Engineering, at the University of Alberta. His research areas are human motion measurement, musculoskeletal biomechanics, biomedical instrumentation design, biomedical signal processing, wearable technologies, orthopaedic and rehabilitation engineering, gait and posture assessment, neural control systems. The application of Dr. Rouhani's research and technology development is in medical diagnosis devices, rehabilitative technologies, sportive performance assessment, work-related-injury prevention, and fall detection. Dr. Rouhani collaborates with a number of university hospitals across Canada within his interdisciplinary and translational research program. The following tasks will be performed:1) The student learns about principals of the sensors function and human motion biomechanics, and the targeted sportive fields.2) The student will develop algorithms and computer programs to calculate targeted biomechanical parameters upper and lower limbs motion trajectory during each phase of a sportive activity. 3) The student will validate the accuracy of obtained parameters in motion measurement laboratory. The student will conduct the experimental study on the human subject and will process the data using the developed computer programs.4) The student will develop software packages for the user of the developed technology.5) The student may have the opportunity to interact with users (athletes and coaches) at the university’s sportive facilities. If so, the student will be asked to conduct sportive performance measurements on the athletes, and analyze the data.6) The student must prepare the detailed report on the project at the end of the internship.The student must be familiar with computer programming using MATLAB and engineering mechanics. Electrical, Biomedical, Mechanical, Computer Engineering students would typically have the required background. The student must be familiar or willing to learn data acquisition, physiological measurements, and data/signal processing, human motion biomechanics.
Human motion measurement during daily activities (such as walking) is like a fingerprint and can distinguish patients with neurological, psychological, or musculoskeletal conditions from able-bodied individuals. Although human motion can be measured in motion measurement labs, patients may not act as naturally as in their home. Wearable sensor technology is an ideal alternative to for human motion measurement out of laboratories. Although smartphones and watches can assess the step count and the general level of physical activity, they are not validated to be precise biomedical devices (imagine a fingerprint scanner) and cannot be used for medical decision-making. The objective of this project is to develop wearable technologies using off-the-shelf sensors such as inertial sensors and force sensors to precisely assess clinically relevant parameters describing typical activities during daily life. Examples of to-be-measured parameters are the ankle, knee, hip joint angles during walking, standing up or sitting down. The motion data will be collected and analyzed from both patients and able-bodied individual groups. Then the measurements will be compared between the two groups to investigate the efficiency of the developed wearable technology.Dr. Hossein Rouhani is an Assistant Professor in the departments of Mechanical Engineering and Biomedical Engineering, at the University of Alberta. His research areas are human motion measurement, musculoskeletal biomechanics, biomedical instrumentation design, biomedical signal processing, wearable technologies, orthopedic and rehabilitation engineering, gait and posture assessment, neural control systems. The application of Dr. Rouhani's research and technology development is in medical diagnosis devices, rehabilitative technologies, sportive performance assessment, work-related-injury prevention, and fall detection. Dr. Rouhani collaborates with a number of university hospitals across Canada within his interdisciplinary and translational research program.  The following tasks will be performed:1) The student learns about principals of the sensors function and human motion biomechanics2) The student will develop algorithms and computer programs to calculate target biomechanical parameters such as the ankle, knee, hip joint angles and moments during walking, standing up or sitting down. 3) The student will validate the accuracy of obtained parameters against in-lab measurement systems. The student will conduct the experimental study on the human subject and will process the data using the developed computer programs.4) The student will develop software packages for the user of the developed technology.5) The student will have the opportunity to interact with users (clinicians and patients) at a hospital. If so, the student will be asked to conduct human motion measurements on patients with movement disorders (such as stroke survivors), analyze the data, and compare the results of patients with able-bodied individuals.6) The student must prepare the detailed report on the project at the end of the internship.The student must be familiar with computer programming using MATLAB and engineering mechanics. Electrical, Biomedical, Mechanical, Computer Engineering students would typically have the required background. The student must be familiar or willing to learn data acquisition, physiological measurements, and data/signal processing, human motion biomechanics.
The outcome for Multiple Myeloma (MM) patients has improved substantially over the past twenty years due to several therapeutic advances. Unfortunately, even with these exciting new treatment options, most patients will develop resistance to the therapies over time. Discovering therapeutic agents that target specific molecular pathways aberrantly found in drug-resistant cells will be necessary to move toward a cure for this disease. We have found that MM cells in culture show signs of ongoing damage to their DNA and activate a response known as the DNA damage response without overtly killing the cells. It remains unclear whether this DNA damage is also seen in patient primary cells. Approach: We will analyze bone marrow aspirates or circulating tumor cells (CTCs) from patients at different phases of the disease to determine at what point in the progression of the disease DNA damage is evoked. We have also identified a small molecule inhibitor of a molecule called ATR that selectively kills myeloma cells. We will expand this observation to test whether this ATR inhibitor has killing effects on MM cells isolated from patients at different stages of the disease. Finally, the use of the ATR inhibitor in the clinic requires identification of patients that will benefit from combination therapy involving ATR inhibition.  To this end, we have developed a sensitive and reliable technique to measure the extent of DNA damage in MM bone marrow samples. We will determine if this method can be used as a novel predictive marker of patient response to treatment with the ATR inhibitor.Anticipated Outcomes:- Identification of a novel molecular marker that distinguishes MGUS (pre-malignant stage) from MM- Validate the use of an ATR inhibitor in specifically killing MM cells- Identify patients that will benefit most from the ATR inhibitor therapyMy Doctoral and postdoctoral studies have been focused on studying cellular response to DNA damage (e.g. DNA double-strand breaks). The focus of my lab, located at the Cross Cancer institute in Edmonton, Alberta, is to transfer the knowledge from our molecular findings into clinic. To this aim, we have access to numerous multiple myeloma patient samples established through our collaboration with clinicians at the Cross-cancer institute.Biological science undergraduate student.Basic knowledge of Molecular and cell biology
This project aims to profile the speech sound development of  children who are learning a second language in elementary school.  We want to understand how children acquire and maintain speech sounds when learning a second language, either Mandarin or English, in Canada.  Edmonton, Alberta, Canada, has a large Chinese population, including immigrants from China.  English is the majority language in Alberta, and most children learn English through their school or community.  Some children also want to learn or maintain Mandarin, and may attend one of Edmonton's bilingual Mandarin-English schools.  How well children learn the sounds and tones of Mandarin in this context is not fully understood, and children learning a second language may be misdiagnosed as having a speech disorder.Project Assistant - Mandarin." The student must be able to speak, understand, and read both Mandarin and English, and be able to translate documents from one language to the other.  The student must be proficient in phonetic transcription using the International Phonetic Alphabet (IPA), and be familiar with acoustic analysis of speech samples.  Proficiency with basic word processing (e.g., Microsoft Word), database (e.g., Excel), and statistical (e.g., SPSS, R) software is required.  A general understanding of speech sound development in children is also desirable.
Our work suggests an unexplored mechanism of immunity to malaria in pregnancy: that exposure to Plasmodium vivax antigens induces antibodies that contribute to protection against Plasmodium falciparum. We hypothesize that the observed immunity exposes a weakness in the parasite’s immune evasion strategy which we can exploit to protect people from P. falciparum. To test this hypothesis, we will expand our studies to regions in Latin America with varying levels of P. vivax endemicity and populations of different ethnicities. We are currently collecting samples from different regions of Colombia, Brazil and Peru where people are exposed to P. falciparum and P. vivax. The research project will be to test these samples for antibodies against different antigens from each species of malaria and to test for cross-reactive antibodies against antigens that are involved in the pathogenesis of malaria in pregnancy. The student will use ELISAs and flow cytometry to characterize these antibodies. In Africa, pregnant women infected with malaria are at serious risk of having premature, small, and even stillborn babies. However, in Colombia, we made the surprising observation that pregnant women appear unaffected by malaria in pregnancy. Our goal is to understand why the Colombian women appear to be immune to malaria in pregnancy. We propose that exposure to a species of malaria that is widely found in Colombia, but not Africa, inadvertently protects women from the more dangerous species. We study the biological basis for this immunity with the goal of developing a vaccine that can protect women globally.The student will conduct experiments in the lab to measure antibodies in the sera from patients in Latin America. The student will learn to design their own experiments and to perform data analysis. They will also need to read the literature on malaria and participate in lab meetings to discuss projects with others in the lab.  The student should have a background in microbiology/immunology/molecular biology and have taken advanced courses in these areas. Lab experience is preferred but not essential. I invite students who are highly motivated, curious, and interested in basic science research to apply. 
Geothermal energy offers a significant opportunity for renewable energy development and reduction in carbon emissions. Numerical simulations are often employed to predict/optimize/design geothermal reservoirs. However, the modeling scale is typically much larger than the volume scale over which measurements of rock properties are made, and the scale up of measurements have to made accounting for the pattern of spatial heterogeneity exhibited at different scales. The focus of this project is to formulate a simulation workflow that (1) couples heat transfer, fluid flow, and geomechanical processes, and (2) accounts for spatial heterogeneity (including those that are smaller than the modeling scale). The goal is to develop numerical models that may offer more accurate predictions of geothermal reservoir performance. Though many numerical modeling studies of geothermal reservoirs have been published over the past decade, there is still very little work focusing on the impacts of heterogeneities over multiple scales. The results will enhance the capability of modeling and optimizing these complicated processes at the field scale. 1. Modeling of multiphase flow and transport mechanisms in heterogeneous and fractured media2. Data-driven modeling and process optimization3. Scaling analysis of reservoir properties and recovery processes4. Reservoir characterization using geological and flow information I am currently supervising 6-7 graduate students in my group. They are all involved in numerical modeling of flow processes in subsurface systems. They come from a variety of background including petroleum/chemical/mechanical/geotechnical engineering and hydrology.He/she will be working with me and possibly another graduate student. There is no traditional "lab" work involved, but the student will be developing numerical codes in this project.1. Students will need to conduct literature review and learn how to construct models using commercial simulation packages.2. Programming (or scripting) skills are important.3. Previous knowledge about fluid flow, heat transfer, mechanical processes is very helpful.
Non-thermal plasma is an emerging, promising, disinfection technology, which has the potential to eliminate pathogenic microorganisms. This project will focus on evaluating the antimicrobial efficacy of non-thermal plasma technology for the treatment of waste water and foods inside a chip reactor. The relative humidity (RH) of the surrounding air could affect the survival of microorganisms during plasma treatments. Systematic studies on the influence of RH of the surrounding controlled environment on microbial reduction are required to develop this technology. To understand the influence of RH on microbial survival during plasma treatments, we will develop a closed circular chip reactor made of glass slides with air head-space inside, using the facilities at nanoFAB to treat samples inside the reactor. After the supply of air with a specific RH, the inlet of the chip reactor will be closed and it will be placed between the electrodes of DBD plasma system for selected periods of time. We will monitor the RH and temperature of the air head-space inside the chip reactor using a probe connected to data logger during plasma treatment. In the case of waste water treatment, selected gases (air, nitrogen etc.) will be supplied to the water samples inside chip reactor through a gas pump.  After plasma treatment, the samples will be removed and survival of microorganisms will be evaluated. The Food Safety Engineering lab at the University of Alberta focuses on the development of advanced technologies to improve food safety (eg. non-thermal plasma and pulsed LED technology). Our lab is working on solving the engineering challenges associated with processing protocol development and implementation of these technologies. The selected student will conduct laboratory experiments on the development of chip reactor and plasma treatments, and microbial inactivation. The student will be part of the research team and heshe will be responsible for project data collection, interpretation, and project report or research manuscript preparation. Depending on the performance of the student and availability of funding, he or she may join the research team as a graduate student in the future.       In this project, a candidate with engineering and microbiology research experiences is preferred. Suitable candidate should have experience in the areas of agricultural engineering, food technology, food microbiology, food processing, mechanical engineering, chemical engineering or materials science. 
High intensity pulsed light emitting diode (LED) technology is an emerging approach, which can reduce pathogenic microorganisms in industrial wash/waste water. Photosensitive nanoparticles such as titanium dioxide and zinc oxide can enhance the reactive species generation during LED treatments, which can help to reduce pathogens in waste water. In this project, sterile water samples contaminated with specific numbers of pathogenic microorganisms will be selected. Water samples will be placed on surfaces coated with photosensitive nanoparticles and exposed to high intensity pulsed Ultraviolet-A (UV-A), Near UV-Visible (NUV-Vis), and Blue LEDs. The total light energy intensity required to reduce specific number of pathogens during LED treatments will be determined using a laser energy meter. The synergistic antimicrobial efficacy of nanoparticle attached surfaces and LED treatment to reduce the pathogens will be determined by comparing with untreated controls.    The Food Safety Engineering lab at the University of Alberta focuses on the development of advanced technologies to improve food safety (eg. non-thermal plasma and pulsed LED technology). Our lab is working on solving the engineering challenges associated with processing protocol development and implementation of these technologies. The selected student will conduct laboratory experiments on the development of nanoparticle coated surfaces,LED treatments, and microbial inactivation. The student will be part of the research team and heshe will be responsible for project data collection, interpretation, and project report or research manuscript preparation. Depending on the performance of the student and availability of funding, he or she may join the research team as a graduate student in the future.       In this project, a candidate with engineering and microbiology research experiences is preferred. Suitable candidate should have experience in the areas of agricultural engineering, food technology, food microbiology, food processing, mechanical engineering, chemical engineering or materials science. 
Biological rhythms are a ubiquitous feature of life: pulse, breathing, and brain waves being three examples. Within an individual these rhythms are not strictly regular but fluctuate somewhat irregularly, though often in synchrony in different contexts of human performance. During speech or singing another rhythm is generated on top of breathing that is the foundation of many human social interactions. This auditory signal is one mechanism that can lead to coupling of biological rhythms between people: e.g. conversational synchrony [McFarland, 2001]. Coupling of heart and breathing rhythms between individuals during conversations are measurable indices associated with the strength of the interaction. It is not known if the coupling of biological rhythms between individuals is present during choral performance when the goal is a unified ensemble resonance for a listening audience. *Objective*. To measure synchrony of heart, breathing and brain rhythms from an ensemble during a choral performance and visually present these data to the listening audience during the performance.Self-sustained oscillators can be entrained to other oscillators by coupling and this can be measured using techniques from the field of phase synchronization. Within a person the oscillators for breathing and heart rhythms are independent, but weakly coupled and this coupling results in transitions between different synchronous states. These same biological oscillators can be weakly coupled between individuals, but the strength and direction of the coupling can change dynamically during an interaction. We use cutting-edge wearable technology to monitor these rhythms and detect synchronization to understand how oscillators, driven by independent neuronal activity, interact and synchronize.The student will work together with an interdisciplinary team of computer scientists, theoreticians and physiologists.1. Data acquisition: The data from 10 Hexoskin shirts must be acquired simultaneously with careful attention to ensuring accurate time measurements for determining synchronization. The software to do this will be developed by the student using Python and a developer API (https://api.hexoskin.com/docs/index.html). 2. Signal processing: Following acquisition, the biological data will be processed using filters and transforms to calculate instantaneous phase of the oscillations while removing artifacts inherent in the sensing technology. Biological sensors from a single individual will be analysed to detect and visualize intraindividual coupling of oscillators, and then the process is repeated to detect synchronization between individuals. (e.g. https://scipy.org/about.html)3. Data analysis: The primary goal is to detect strength, direction and transition of synchronization states and to determine if these outcomes vary during singing as an ensemble. The synchronization states may change depending on the type of music performed or the level of attention of individual singers in the group.4. Information visualization: Another goal is to provide the analysis of the data in real-time so that this can be presented at the same time as the choir performs. This requires presentation of the analysis in an aesthetic style that is congruent with an artistic performance, yet scientifically rigorous. (e.g. http://innovis.cpsc.ucalgary.ca/).The project involves instrumentation for measuring biological signals and skills in bioinstrumentation are essential (e.g. we use Hexoskin smart shirts). Once detected, signals are then transmitted wirelessly to a central data acquisition system and must be carefully calibrated to ensure simultaneous data acquisition across multiple sensors on multiple individuals. The biological data is then analysed in real-time using the tools of signal processing (e.g. Hilbert transforms) and then new algorithms for detecting transitions in synchronization are programmed into the data acquisition and analysis system and presented graphically using tools of Information Visualization.
In recent joint experimental and computational work [1], we have examined computationally the structures and low-lying excited electronic states for the monomer, dimer, and trimer species composed of a triple-chalcogenophene polymer sub-unit containing S, Se, and Te atoms [2]. Excited states were determined using time-dependent density functional theory ( TD-DFT) using a single functional (M06-2X)  at molecular mechanics optimized geometries. While extensive computational work using a variety of different electronic structure approaches has been carried out for the thiophene (S-containing) building block, thiophene dimers, and more extended poly-thiophene systems, little careful study of the related extended selenophene and tellurophene systems has been undertaken; there is to-date essentially no work on the mixed species. In this project, the student will undertake  studies on the heavier dimers (Se+Se and Te+Te) as well as the mixed dimer species (S+Se, S+Te, Se+Te) to examine the excited electronic states. TD-DFT has been shown to be problematic for isolated thiophene so careful testing of functionals versus ab initio methods (CiS(D), SAC-CI,EOM-CCSD,CC2,ADC(2)) for the isolated Te and Se compounds plus mixed dimers will be undertaken. The student will gain experience using modern quantum chemistry software (Gaussian16, Molpro, ORCA) and familiarity with high-performance computing on national computing infrastructure. [1] D.M. González, K.N. Raftopoulos, G. He, C.M. Papadakis, A. Brown, E. Rivard, P. Müller-Buschbaum, Bandgap-Tuning in Triple-Chalcogenophene Polymer Films by Thermal Annealing, Macromolecular Rapid Communication, DOI: 10.1002/marc.201700065; [2] G. He, L. Kang, W. Torres Delgado, O. Shynkaruk, M. J. Ferguson, R. McDonald, E. Rivard, J. Am. Chem. Soc. 2013, 135, 5360.Prof. Brown’s group pursues diverse research in the field of computational and theoretical chemistry including photochemistry and photophysics of fluorescent proteins, small molecule biofluorophores, and phosphorescent inorganic species; molecular quantum dynamics and potential energy surface fitting; optimal control theory for laser control; as well as understanding novel bonding and structure in inorganic materials. To carry out the research, we employ a diverse range of state-of-the-art software for ab initio electronic structure as well as for quantum, semi-classical, and classical molecular dynamics.The student duties can include the use of ab initio electronic structure software (Gaussian16, Molpro, ORCA). The student will make use of computational resources from Compute/Calcul Canada. The student will  perform computational simulations as well as interpret the results obtained via  tables, graphs, or figures using a variety of software packages. The student will search, obtain, and read  papers from the scientific literature as needed, search and obtain structural and/or spectroscopic data from the scientific literature or scientific databases as needed. The student will be present at group meetings and attend occasional departmental seminars. The student will have the opportunity to attend the 101st Canadian Chemistry Conference and Exhibition (www.csc2018.ca) to b held in Edmonton at the end of May. The goal of the project is to develop results suitable for publication in an internationally recognized peer-reviewed journal; hence, the student will also develop writing and, as needed, presentation skills. The student will also have the opportunity to learn/expand on their knowledge of high-performance computing, Linux, and, possibly, computer scripting/programming.Student shoud have completed an Introductory Quantum Chemistry and/or Quantum Mechanics Course. Familiarity with at least one computational quantum chemistry program, e.g., Gaussian09, GAMESS-US, is preferred but not required as in-house training will be provided. Student should be comfortable with the use of computers (knowledge of Linux would be beneficial although not required) and some coding and/or scripting experience would also be preferred.
During the internship the student will utilize state-of-the-art computational chemistry tools to explore photophysical processes in molecules. Specific applications could include one-photon and two-photon absorption in fluorescent proteins, resonance Raman spectroscopy to probe initial excited state dynamics, fluorescent nucleobase analogs, and benchmarking of electronic structure methods for challenging structures; recently published papers in these areas are listed below.References:1. M. Alaraby Salem and A. Brown, 2015, Two-photon absorption of fluorescent protein chromophores incorporating non-canonical amino acids: TD-DFT screening and classical dynamics, Phys. Chem. Chem. Phys. 17, 25563-25571.2. M.R. Momeni and A. Brown, 2015, Why Do TD-DFT Excitation Energies of BODIPY/Aza-BODIPY Families Largely Deviate from Experiment? Answers from Electron Correlated and Multireference Methods, J. Chem. Theo. Comp. 11, 2619-2632. 3. S. Sun and A. Brown, 2015, Simulation of the Resonance Raman Spectra For 5-Halogenated (F, Cl, and Br) Uracils, J. Phys. Chem. A, 119 (17), 3961-3971. 4. M. Alaraby Salem and A. Brown, 2014, Two-photon absorption in fluorescent protein chromophores: TDDFT and CC2 results, J. Chem. Theo. Comp. 10 (8), 3260–3269. 5. S. Sun and A. Brown, 2014, Simulation of the Resonance Raman Spectrum For Uracil, J. Phys. Chem. A 118 9228-9238. 6. M. Gedik and A. Brown, 2013, Computational Study of the Excited State Properties of Modified RNA Nucleobases, J. Photochem. And Photobiol. A: Chemistry, 259 25-32. Professor Alex Brown's research is focused on the development and utilization of advanced quantum chemistry and dynamics software for understanding and predicting the structure and properties of molecules underlying biolgical imaging and new materials. Experimental measurements require complementary computational study to interpret, and, more importantly, generalize or extrapolate to other systems. In the area of biological imaging, we have been been involved in the inderstanding and computational design of new small molecules and fluorescent proteins that can be used for two-photon imaging.The student duties can include the use of ab-initio electronic structure software (Gaussian09, GAMESS-US, Orca, Dalton, Molpro), molecular dynamics simulations (Amber, Newton-X), and/or quantum dynamics  computations (MCTDH). The student will make use of computational resources from Compute/Calcul Canada. The student will  perform computational simulations as well as interpret the results obtained via  tables, graphs, or figures using a variety of software packages. The student will search, obtain, and read  papers from the scientific literature as needed, search and obtain structural and/or spectroscopic data from the scientific literature or scientific databases as needed. The student will be present at group meetings and attend occasional departmental seminars. The student will have the opportunity to attend the 101st Canadian Chemistry Conference and Exhibition (www.csc2018.ca) to b held in Edmonton at the end of May. The goal of the project is to develop results suitable for publication in an internationally recognized peer-reviewed journal; hence, the student will also develop writing and, as needed, presentation skills. The student will also have the opportunity to learn/expand on their knowledge of high-performance computing, Linux, and, possibly, computer scripting/programming.Student shoud have completed an Introductory Quantum Chemistry and/or Quantum Mechanics Course. Familiarity with at least one computational quantum chemistry program, e.g., Gaussian09, GAMESS-US, is preferred but not required as in-house training will be provided. Student should be comfortable with the use of computers (knowledge of Linux would be beneficial although not required) and some coding and/or scripting experience would also be preferred.
The conversion of low-value lipids (tall oil, brown grease, and yellow grease) to hydrocarbons without the use of hydrogen or catalyst has been demonstrated by the Bressler lab and is currently in the commercialization phase.  However, one of the limiting aspects is the long residence time and the residual short chain fatty acids produced.  The use of microwave heating in the decarboxylation of organic acids has been reported in the literature.  This project seeks to develop a microwave heating process to enhance the deoxygenation of the residual fatty acids and the resulting acid number of the products.  A first-of-kind custom variable frequency microwave reactor will be used to study the deoxygenation and pyrolysis of fatty acids with the expected outcome of improving the final product composition and process economics. With a rapid rise in fuel demand anticipated in coming decades and a growing concern about environmental issues associated with traditional methods, biofuels have been proposed as a green alternative.  Biofuels can be produced from various sources, though the best feedstocks need to be widely available, relatively cheap, and inedible.  Waste materials, including agricultural, forestry, and municipal wastes have great potential to produce renewable hydrocarbons.  In the Bressler laboratory, we have developed and successfully initiated commercialization of a process to convert various lipid sources to fuels, and are now looking to improve existing processes.In this study, the student will be involved in preliminary studies using a novel microwave reactor recently designed and purchased by the Bressler lab.  This will involve examining the behavior of model saturated and unsaturated fatty acids in the custom microwave reactor set at different frequencies.  The liquid and gaseous products resulting from the microwave reaction will be analyzed using well-established analytical equipment in the Bressler lab, which includes a suite of GC-MS, GC-FID, GC-TCD, as well as HPLC.  The student will be trained by senior staff in all aspects of the project including the running of samples on GC and interpretation of the resulting data.This project requires a basic knowledge of chemical engineering or synthetic/analytical chemistry.  Any previous experience with designing and running experiments in the lab will be an asset.  Specifically, any experience or knowledge concerning Gas Chromatography (GC) would be extremely beneficial. 
Our laboratory has shown that enzymes (i.e. cellulases) can be used to preferentially degrade amorphous regions of cellulose with minimal degradation to the crystalline regions.  Through enzyme hydrolysis, a sugar stream is produced that can be used as a substrate in fermentation strategies to generate bioethanol or other value-added co-products.  To facilitate this line of research, the Bressler lab is equipped with numerous bench-scale fermenters, twelve 5 L fermenters, four 10 L fermenters, and an extensive analytical suite that includes several HPLCs and GCs with various detectors.In addition to the sugar stream, enzyme treatment produces a crystalline-enriched residue that can be converted to CNCs through conventional acid hydrolysis.  The Bressler lab has developed laboratory protocols and possesses to the necessary infrastructure that will facilitate this research area.  Based on our preliminary data, this co-production strategy will help offset the high costs currently associated with CNC and biofuel production.The current project aims to investigate strategies to increase process efficiencies and/or economics.  Such strategies may include the use of other feedstock materials, the use of pretreatments (i.e. alkaline, acid, thermal, etc.) to make the cellulosic material more easily accessible to enzymes, examination of various enzyme packages or combinations thereof, and/or investigations into the conditions used for enzyme and acid treatments. There is a strong push to use cellulosic materials to produce biofuels and other value-added products.  A main obstacle to commercialization of such technologies is the high production costs compared to revenues.  To address this issue, we employ a biorefining approach that focuses on co-production of bioproducts.  Enzymes are used to degrade loosely packed (amorphous) regions of cellulose to provide fermentable sugars.  Highly-ordered crystalline regions of cellulose that are much more resistant to enzyme hydrolysis are subsequently converted to cellulose nanocrystals (CNCs), which are lightweight renewable nanomaterials that have strength and stiffness greater than steel, and currently sells for $1000/kg.The student will be responsible for setting up bench-scale experiments aimed at increasing process efficiencies and/or economics, which must incorporate the proper controls.  When examining the incorporation of various enzymes, feedstocks, and/or pretreatments into our co-production strategy, the student will perform HPLC on the sugar stream produced to determine its composition.  This will provide information on the type and amounts of sugar produced, which will help us evaluate suitability for incorporation into our biorefining process. Changing the enzymes or feedstock used, or the addition of pretreatments, may impact the crystalline-enriched residue remaining after enzyme treatment.  In turn, this could affect the acid hydrolysis step, leading to changes in the quality and yield of CNCs.  Time permitting, the student will be involved in characterization of CNC quality using various techniques such as X-ray diffraction (XRD) analyses.  In addition, the student may also be involved in adjusting acid hydrolysis conditions (i.e. acid concentration, time, temperature etc.) to improve CNC quality and yield.The student is expected to have a good understanding of lignocellulosic materials, with particular emphasis on their composition and the enzymes required for their hydrolysis.  In addition, the student should have experience working with enzymes with a good knowledge of factors affecting enzyme function.  Experience with High-Performance Liquid Chromatography (HPLC) would be an asset. 
The Bressler lab worked with the Canadian Food Inspection Agency to develop a thermal treatment that can inactivate any prions that may (though highly unlikely) be present in the SRM.  This thermal treatment breaks down the proteins that are abundant in SRM into smaller molecules (peptides).  We are currently working on modification of these peptides to achieve the desired functionality, based on the final application.  We have already successfully employed SRM-derived peptides in bioplastics, glues, fire extinguisher foams, and flocculants and are looking to improve the productivity/economics of these systems, and/or incorporate these peptides into other applications.Currently, the Bressler lab is focused on the conversion of SRM into adhesives for torrefied wood pellets, flocculants for application in settling lagoons of the petrochemical industry, and tackifiers for use in erosion control strategies to bind seed and mulch to a variety of surfaces.  Depending on the final application, chemical modification and/or crosslinking will be performed to adjust the characteristics of the peptides.  For instance, crosslinking can increase the molecular weight of the material, which can reduce water solubility and enhance its ability to act as an adhesive.  Alternatively, the SRM-derived peptides can be treated with alcohols to promote esterification, which can increase hydrophobicity by capping of the hydrophilic carboxyl groups that are present.  Assessment of chemical modification/crosslinking strategies on the peptides will be performed using a variety of testing methods established in the Bressler lab.  In response to the Mad Cow crisis in Canada, government agencies mandated that any part of a cow that could potentially contain prions, which cause Mad Cow Disease, could no longer be sold and needed to be disposed of through incineration or landfilling.  Overnight, these tissues, collectively known as specified risk materials (SRMs), were converted from a profitable resource to a negative-value waste.  To address this issue, the Bressler lab has worked very closely with the rendering industry to develop techniques to transform SRM into a renewable resource for the production of high-grade value-added products for industrial applications.  The student will be working as a team member in a group of researchers striving towards the development of high quality value-added products from protein-rich waste material from the rendering industry.  The student will be trained on the thermal treatment of SRM using several reactors in the Bressler lab, and the subsequent extraction of peptides.  Depending on which project the student would like to pursue, various chemical modifications and/or crosslinking experiments will be performed in order to identify treatments that result in improved functionality or process economics.  The student will also be responsible for assessing the impact of their treatment on the performance of the SRM-derived peptides.  The Bressler lab has already developed several testing protocols that can be employed.  If novel testing is necessary, the student is expected to work with grad students and postdoctoral fellows to develop new protocols.  Due to the highly applied nature of these projects, the student may also have the opportunity of engaging various collaborators for this research.  This includes researchers from the Northern Alberta Institute of Technology (NAIT) and their Centre for Oil Sands Sustainability, industry partners, and government representatives.In order to accomplish the project successfully, the student is required to have background knowledge in chemistry (preferably organic chemistry) and have experience with chemical transformations and material characterization.  In addition, the student is required to have background knowledge in building hypotheses and designing and conducting experiments for testing hypotheses.
Assess mobile teleophthalmology systems (e.g PEEK or alternate) to determine which would work best in a teleglaucoma protocolMy specialty is ophthalmology and I see primarily patient with glaucoma.Over the years I have also been involved in global health primarily building capacity for glaucoma care in Sub Saharan Africa, Karachi and Afghanistan.  As part of this I am interested in the use of technology to provide access to underserviced populations (both in remote Canadian regions as well as other countries)Research mHealth PlatformsWorking with mHealth platforms to determine which system(s) work best as part of a structured teleglaucoma protocol (i.e. diagnosis and monitoring of glaucoma patients)Determine how best information provided by telehealth platforms can be graded to provide useful information for the referring providers as well as the patientBackground in health sciences or related field.  Interest in use of technology to provide access to underserviced populations and also to improve efficiency of care in the industrialized world.
Adapt a z-axis positioning system to a Plasma Transfer Arc Additive Manufacturing (PTA-AM) torch. Software integration must be implemented to add the new axis to a previously X & Y Axis controller. Mechanical setup for the new axis is required. Motor and slider mechanical characterization has to be implemented. Positioning controller is required. This internship will take place at the Additive Design and Manufacturing (ADAM) Laboratory at the University of Alberta. ADAM lab carries out research in the emerging area of additive manufacturing AM processes with a focus on design and manufacturing of AM systems. Currently the laboratory has a number of cutting edge research and development projects for different additive manufacturing processes for polymer, composite, and wear resistant metal materials. The research is focusing on development of systems, process and quality assurance, and design for additive manufacturing.The student will work closely with the supervisor and a graduate student for developing the system described. The student will be supervised and assigned tasks related to computer aided design and development for the vision system. The major tasks include the hardware development and the  software development. The hardware development will comprise, design of in house components for the z-axis controller system and their integration with commercial off the shelf parts for system integration. The software aspect will comprise the design and programming of algorithms for data acquisition from the hardware and analysis of the acquired data for process optimisation. The ideal student would have the following attributes:• Background in Mechatronics, electronics, or computer engineering. Other disciplines may be considered based on the relevance of the experience.• Mechanical Assembly Skills.• Conversational skills for quoting parts.• Programming skills: python, C++, LabVIEW.• Engineering Control Skills.• Real-Time Systems.
Composites materials are formed by combining two or more different materials to form a superior material. Fiber reinforced polymers (FRP) are composites in which fibers are used as  reinforcements that carry loads and polymers are used as binders to hold  fibers together. The nature of fibers determine the strength of the composite. They are added to the thermoplastic polymers as short, long and continuous reinforcements. However, continuous reinforcements are proven to provide higher strength than compared to short and long. One of the two objectives of this research work involves to make a filament using extrusion process such that the final extruded filament has continuous carbon fiber coated with a thermoplastic polymer. The other objective of this research work is to modify the existing FDM 3d printer such that they can print continuous carbon fiber. The problem with using a continuous fiber is that the filament should be sheared off whenever the print head stops depositing the material and moves to a different position. This problem can be addressed by including a shear mechanism as a part of the print head such that the filament is sheared just before the print head moves to a different position. Fused deposition Modelling (FDM) is an additive manufacturing process used to create prototypes with the help of a 3D printer. It accomplishes the task by depositing a thermoplastic polymer which is initially in the form of a filament. The current FDM products are limited in strength. To make FDM suitable for producing functional, load-bearing products, there is a need to develop filaments that are essentially stronger than thermoplastic filaments. One of the possible methods is to add a reinforcement such as a fiber to the thermoplastic polymer to form a composite filament. This is the area of proposed internship research. Working closing with the supervisor, the student will assist in micro controller programming, hardware interfacing of mechatronic components and mechanical design of the system. The student will be provided necessary tools and software to carry out the assigned tasks. The student will also assist in experimental runs and trial of the system.The student should have mechatronics/electronics background with a knowledge of working with micro controllers. The student should be comfortable to work with Arduino. It is also necessary that the student has knowledge about the working of 3d printers. Knowledge of solid modeling would be an extra asset.
In order to optimize the 3D printed parts’ internal infill structure to provide a lightweight and high strength properties, a software should be developed to provide the ability to customize the shape of the infill structure and to adopt variable filling technique. Most of the available software provide fixed shape fixed filling percentage through the printed parts. Therefore, this project is currently being undertaken to develop an open source platform for design, slicing and incorporation of different infills for a given input geometry in form of an STL that can be used and optimized in various 3D printing applicationsThe additive design and manufacturing lab (ADaM Lab) is mainly concerned with the additive manufacturing processes from different aspects such as innovative 3D printer design, new functional materials development,  3D printing process optimization, Material Modeling, and topology optimization. Working closely with the supervisor, the student will:• Develop software that is able to generate and manipulate 3D graphics.• Import 3D graphical features from different 3D meshes files (Example *.*STL)• Create cavities with in 3D graphics and fill it with variable scale imported or created objects.• Ability to measure dimensions, areas, and volumes of 3D objects.• Ability to slice 3D parts based on constant or variable slice thickness.• Export the modified geometries in form of sliced images in multicolor system and in different image resolution.• Export this modified geometries in form of machine codes (G-code) and other formats.• Integrate and modify an already developed reverse G-code in to graphics algorithm with the main software.• • Must be a third or fourth year student.• Must be enrolled in a computer science or Computer engineering program.• Must have a GPA of 3.3 or higher in last year.• Programming languages C++, Python, Java, Visual Basic (API), and Matlab.• Able to work with STL, IGES, binary, etc.• Able to work with PNG images.• Be passionate about 3D printing• Should be a self starter as evidenced by earlier academic/co-curricular achievements
One focus of our research towards enhancing the quality of manufactured components is to investigate the influence of materials and process variables on both geometric and mechanical properties of components manufactured using material jetting process. Fundamental material combinations with polymers and permissible material jetting process parameters are yet to be realized and optimized for enhanced geometrical and mechanical properties.  Material jetting based additive manufacturing process enables production of complex 3D parts without tooling and minimum material wastage. Automated material jetting systems are being developed at the Additive Design and Manufacturing (ADaM) lab, Department of Mechanical Engineering, University of Alberta, Edmonton Canada. The goal of ADaM’s lab is the development of additive manufacturing methods and technologies that constantly meet growing requirements in terms of cost, quality and time. Working with the supervisor, the student will primarily:• Identify materials for geometric and mechanical property enhancements• Identify fundamental process parameters that govern material jetting based additive manufacturing process• Construct design of experiment framework to realize and optimize process parameters• Conduct microscopy and mechanical tests to characterize manufactured specimens • Validation for mechanical properties using theoretical models for multi-material combinations• Undergraduate student in engineering (Mechanical, materials, Industrial and production)• First hand experience with optical microscopy, image processing, design of experiments and mechanical testing• Knowledge of solid mechanics for theoretical validations is an asset• Good knowledge of Solidworks, Matlab and statistical tools
The project aims at studying the properties of explosive astrophysical transients: compact object mergers and core-collapse supernovae. These systems are candidates for direct detection in gravitational waves by instruments such as Advanced LIGO. Simultaneous detection of electromagnetic emission (gamma-ray, X-ray, optical, infrared, or radio) from these systems will greatly enhance the quality of the information that can be extracted from the combined signal. A good knowledge of the expected electromagnetic signal will therefore facilitate observational followup of gravitational wave detections and the likelihood of such a simultaneous measurement. The project involves running simulations on supercomputers, and the analysis of the resulting data. The student will acquire knowledge of high-performance scientific computing and data analysis techniques, including visualization.The focus of my research is explosive transients (like supernovae) and compact objects. These are complex systems that can probe Physics in regimes beyond the reach of laboratories on Earth. I use numerical simulations to study them and to make predictions that can be tested with observations.The student will learn how to use and run a computational astrophysics code tailored for the problem being studied, possibly making modifications to this code. The student will also analyze the data generated with the code using existing tools, possibly developing new analysis methods if necessary. Access to national supercomputing facilities will be provided by the faculty member.For this project, the student must have at least completed all elementary Physics and Mathematics courses of a Physics or Engineering degree, including multi-variable calculus, linear algebra, thermodynamics, electricity and magnetism, and general knowledge of modern physics (quantum mechanics, elementary particles, relativity). The student should also have good programming proficiency, although knowledge of specific programming languages is not required.  Having an astronomy background, including courses taken on Stellar Astrophysics, as well as proficiency in Python and Fortran 90, will increase the likelihood of a successful match.
Malaria is the third most common cause of death in children under five years of age, accounting for an estimated 429,000 deaths annually. Blood-brain barrier (BBB) dysfunction is associated with cerebral malaria, a potentially lethal complication of malaria. We are studying modifiable pathways regulating endothelial barrier function under infectious and inflammatory challenge. We will use two complementary lines of inquiry: (1) in vitro BBB model; and (2) in vivo murine model of experimental cerebral malaria. In these model systems, rationally selected candidate molecules will be tested for their ability to modulate three central pathways in endothelial activation: (1) sphingosine-1 –phosphate and its cognate receptor S1PR1; (2) vascular endothelial growth factor receptor-2 (VEGFR-2) signaling; and (3) endothelial vesicular transcytosis.  We have generated exciting preliminary data in support of this hypothesis. We have optimized in vitro model systems consisting of co-culture of human cerebral microvascular endothelial cells and human astrocytes. In this model, sunitinib and pazopanib, antagonists of VEGFR2 signaling, rescue BBB dysfunction. These findings provide proof-of-concept in early in vitro models that pharmacologic modulation of the BBB may be a useful adjunctive strategy to improve outcomes in cerebral malaria. Potential impact of this work includes improved understanding of BBB regulation and pharmacologic rescue of endothelial dysfunction in cerebral malaria. By selecting licensed pharmacological agents with potential for direct translation to clinical therapies, findings from this work could accelerate the development of new adjunctive treatments for cerebral malaria. Our group is well positioned to bring pre-clinical findings generated through this work to clinical trials, since we have previously conducted two randomized controlled trials in children hospitalized with critical illness in Uganda. We run a translational research program in global pediatric infections. This research program includes bench research and clinical trials in low-income settings. Diseases of focus include some of the leading infectious disease killers of children in the world today: malaria, pneumonia, and HIV. We operate field sites in Uganda, the Democratic Republic of Congo, and the Philippines. This research aims to improve outcomes in children with serious infections in some of the least developed areas of the globe.  The student will be trained in cell culture techniques and will be responsible for the design, conduct, interpretation, and analysis of in vitro experiments with model BBB.Previous web lab skills desirable. Knowledge in immunology and physiology desirable. Biosafety training and certification will be provided and is needed to work in the lab. No other limitations. 
The structure of the infectious mammalian prion is based on a four-rung beta-solenoid structure, as was determined by X-ray fibre diffraction and cryo electron microscopy (Vázquez-Fernández et al., 2016; PLoS Pathogens 12, e1005835).We are currently using this knowledge to devise a series of recombinant structural mimics for this four-rung beta-solenoid structure based on fungal and other proteins. We are using protein engineering approaches to create these structural mimics, which are then produced in E. coli, purified, and characterized by a variety of biochemical and biophysical techniques (including electron microscopy).The general focus of my work is the structure of amyloids and other disease-related, misfolded proteins. In particular, I am interested in the infectious prion protein (PrPSc) and the structure-function relationship underlying its infectious nature. In recent years, mounting evidence has implicated prion-like mechanisms in other neurodegenerative diseases such as Alzheimer’s, Parkinson’s, and Lou Gehrig’s disease. The mechanistic similarities and their molecular underpinnings represent interesting research avenues beyond the classical prion diseases. The scope of my current experimental approaches is centred on electron microscopy, three-dimensional reconstruction approaches, X-ray fibre diffraction, and other biochemical and biophysical methods.The student will get to clone a new construct designed to mimic the structure of the infectious prion protein. Once a successful clone is identified, the protein will be expressed in E. coli, purified, and characterized via a variety of biochemical and biophysical techniques. The design principles and the underlying protein engineering / protein folding aspects will be part of the project. If possible, the student will also work on the design of new structural mimics, which may then be used for the next iteration of optimization.A general understanding of basic molecular biology and biochemistry is required. In particular, knowledge about the underlying principles of cloning approaches, SDS PAGE, Western blotting, and protein purification are essential.Hands-on skills in basic molecular biology / biochemistry (e.g. cloning approaches, SDS PAGE, Western blotting, protein purification) would be highly advantageous, but detailed training will be provided wherever necessary.
Gastric cancer is a leading cause of cancer mortality worldwide and is associated with a poor 5-year survival.  There is a paucity of data regarding relevant biomarkers in gastric cancer.  Identifying important biomarkers could be relevant for understanding the biology of this disease as well as the development of cancer screening tests and new therapeutic compounds.  Thus, comparing biomarker expression in normal tissue with cancer tissue in patients with gastric cancer will allow us to identify clinically relevant biomarkers for gastric cancer.  We will test this hypothesis by collecting cancer tissue and normal tissue from adjacent stomach or esophagus in patients with newly diagnosed gastric cancer.  The expression of a set of potential biomarkers such as Apelin, APJ, Vanin-1, E-cadherin, VE-cadherin, HER2, HDAC7, PDL1 and PDL2, and Arpin will be analyzed by immunohistochemistry assays to identify which biomarkers are upgraded or downgraded in the cancer tissue.  For those patients undergoing neoadjuvant chemotherapy tissue will also be collected after completion of treatment to characterize the effect of the chemotherapy on the cancer.  This initial study will identify several important biomarkers for human gastric cancers that may serve as targets for its treatment.Immunology, Type 1 diabetes, autoimmunity, islet transplantation, islet biologyThe student will perform immunohistochemistry staining on gastric cancer samplesStudent must have lab experience in particular immunohistochemistry staining
Most of the information that people like us or organizations like our universities use to make decisions exists only in documents (such as emails or reports). To automate such decision making with computer programs we need to extract the valuable information and format then into structured facts that can be reasoned about. There are many very interesting applications for such structured facts, like helping users find answers to their questions more easily. The goal of this project is to develop and evaluate tools for the extraction and integration of structured factual data from Web documents, and augment existing open data repositories like DBPedia. You will work on the development and evaluation of fact-extraction algorithms and you will integrate them with the suite of tools developed by my students in my lab.Databases, Information Retrieval and Machine Learning principles applied to the management of linked data on the Web. My students and I develop tools and techniques for the efficient storage, retrieval and analysis of data in these domains. In the next few years, I will be working on issues related to data extraction and integration, semantic web, data quality, the integration of NLP and information retrieval on the Web.The student will develop and integrate natural language processing algorithms into an existing web-based toolkit. The student will also develop javascript-based visualizations for text analytics tools, resulting from querying a noSQL database.Required:- java programming; Python/Perl scripting- web development; Apache tomcat preferred- Node.js; javascript- data management skills; mongodb noSQL preferred;Optional, desired background: - natural language processing
Solution-processed materials allow manufacturing on lightweight, physically-flexible substrates, which will reduce cost of solar cells and installation cost in photovoltaic systems. Solution processed PbS colloidal quantum dots (CQDs) have the electronic bandgap of tuning from 0.4 eV (bandgap of bulk PbS material) to above 2.0 eV by changing quantum dot diameter, covering the optimum bandgaps of constituent junctions in tandem and trip-junction solar cells, and will enable high-efficiency, low-cost photovoltaics.Motivated by advantages of photonics design through micro-/nanostructure engineering in solar cells, we will fabricate nanostructured solar cells by pursuing the following approaches: (1) Nanostructured substrates or electrodes for CQD solar cells; (2) Design, fabrication, and characterization of nanostructured CQD solar cells; (3) Model deveopment of light trapping and light management in CQD solar cells. Modeling, experiment, and physics insights of solar cells will be all connected together to assure the success. These works will provide engineering solutions to achieve high photon-to-electricity conversion by CQD materials.Other CQD-based optoelectronic devices, such as light-emitting diodes (LEDs), photodetectors, and sensors, will also be investigated in the research.My research interests are centered in the general areas of solid-state electronics and photonics with particular attention to apply nanomaterials and micro-/nanofabrication for next-generation electronic, photonic, and optoelectronic devices.Current research projects include:Colloidal quantum dot based optoelectronic devices for solar energy harvesting;Nanostructured materials for optical diffusers;3D photonic crystals for sensing applications;Micro-/nanostructures based flexible electrical sensors.During the project the student will be part of a research team, but he/she is also expected to work independently on each of the assigned tasks. The student will carry on literature review of research papers on light management in photovoltaics, and lead one of following tasks with graduate students working on the same project:Modeling tasks: design and simulate the optical properties of solution-processed solar cells based on nanostructured substrates or electrodes.Experimental tasks: fabricate and characterize solution-processed solar cells; analyze experimental results and provide feed-back to modeling works.Background- Senior undergraduate student in Electrical Engineering, Physics and Material Science - Background in semiconductor materials and optoelectronics- Knowledge of general physics, chemistry, and electronics- Knowledge/interest on experimental researchSkills- Team work- Good communications skills- Experience in FDTD simulation or optoelectronic characterization is preferred.
We will utilize a 3D printing technique to design and generate microfluidic devices for health applications. The primary objective of this research project is to use and investigate microfluidic emulsions for drug delivery applications. Experimental studies of microfluidic emulsions will be carried out using a co-flow micro-structure. In a micro-capillary, liquid-liquid emulsions will be generated by dispersing an inner liquid jet, injected through a concentrically-inserted, tapered micropipette puller, in a continuous aqueous phase. The experimental measurements consist of the morphology and speed of the liquid-liquid emulsions. The effects of liquid viscosity and macromolecular additives will be experimentally investigated. We will use the novel microfluidic devices to produce plenty of emulsions, which subsequently will be employed for different health applications, such as cell sorting and DNA sequencing. The supervisor holds a Canada Research Chair in Fluids and Interfaces.  The primary research areas include fluid mechanics using experiments and simulations, ranging from micro- and nano-fluidics, porous media flow, superhydrophobicity, complex fluids, wetting, and nanotechnology. Research tasks: - Literature search and review  - Design microfluidic channels- 3D printing microfluidic devices- Carrying out experiments of microfluidic emulsions in micro-capillaries- Recording data with a high-speed camera- Data analysis - Writing lab notes and a reportRequired skills: Matlab, Lab experience (for example, physics or engineering lab work)Required background: Fluid Mechanics (preferrable)
Drop impact on a solid surface is ubiquitous and crucial in a wide range of industrial processes. We will use a high-speed camera to measure drop impact dynamics for a variety of complex fluids. The objective is to understand the interplay of several experimental conditions, such as impact velocity, liquid density, viscosity, surface tension, and the wettability and roughness of the substrates. The experimental results will shed light onto the influences of key parameters modifying the drop impact dynamics, for the applications of inject printing, textile, and spraying, and thermal management. The supervisor holds a Canada Research Chair in Fluids and Interfaces.  The primary research areas include fluid mechanics using experiments and simulations, ranging from micro- and nano-fluidics, porous media flow, superhydrophobicity, complex fluids, wetting, and nanotechnology. Research tasks: - Literature survey and review  - Carrying out experiments of drop impact- Recording videos of impact dynamics with a high-speed camera- Data analysis - Writing lab notes and a final brief reportRequired skills and background:Matlab, Lab work experience (for example, physics or engineering labs), Fluid Mechanics (preferrable).   
The primary objective of this research project is to use and investigate microfluidic emulsions for drug delivery applications. Experimental studies of microfluidic emulsions will be carried out using a co-flow micro-structure. In a micro-capillary, liquid-liquid emulsions will be generated by dispersing an inner liquid jet, injected through a concentrically-inserted, tapered micropipette puller, in a continuous aqueous phase. The experimental measurements consist of the morphology and speed of the liquid-liquid emulsions. The effects of liquid viscosity and macromolecular additives will be experimentally investigated. Emulsions—liquid droplets dispersed in another immiscible liquid—are widely used in a broad spectrum of applications, embracing food, personal care, agrochemical and pharmaceutical products. Emulsions are also commonly present in natural crude oil, hampering the production and quality of petroleum fuels. Stable mono-disperse or double emulsions can be generated using a microfluidic co-flowing, T-, Y- junction, or flow focusing device, with shear flows between two immiscible phases to produce small droplets. Consequently, studies of microfluidic emulsions have recently attracted much attention for Lab-on-a-Chip technologies, such as biological cell transportation, medical drug delivery, and chemical synthesis and reactions. Research tasks: - Literature search and review  - Carrying out experiments of microfluidic emulsions in micro-capillaries- Recording data with a high-speed camera- Data analysis - Writing lab notes and a reportRequired skills: Matlab, Lab experience (for example, physics or engineering lab work)Required background: Fluid Mechanics (preferrable)
The goal of this research is to investigate the rheology of complex fluids (how fluid viscosity changes at different shear rates) as a function of spatial length scales and to understand the reason behind this scale dependency. Specifically, we are interested in rheology of petroleum fluids. During many natural (flow in porous reservoirs) or industrial processes (fluid flow during fracking), petroleum fluids flow through micro/nano scale passages. Some experimental observations in literature show that even the viscosity of pure water in nanochannel is different from its bulk viscosity. Petroleum fluids have a complicated chemical structure and have many components that would go through phase transitions at different physicochemical conditions. One of these many components is asphaltene molecules that have a tendency to aggregate and form bigger nanoparticles. The asphaltene aggregation can be one of many factors which can affect the apparent viscosity of crude oil in passages with length scales similar to aggregate size. The research will be best conducted by a student with a strong background in fluid mechanics. The experimental procedure involves working with a nanofluidic channel attached to pressure regulator to obtain flowrate-pressure gradient curve. The student will do statistical analysis of the acquired data to ensure the validity of the experimental result.  The research is my lab in focused on three main areas; 1- transport phenomena in micro nanoscale environment. We look at how fluid properties such as viscosity are changing by spatial scales. 2- Total internal fluorescence microscopy (TIRF) to visualize interfacial phenomena in petroleum samples. 3- developing micro/nanofluidic devices for faster mass/momentum transfer for energy and petroleum processes.   The student needs to be in the lab eight hours per day, five days a week. The student will be supervised by the professor and a senior graduate student in the lab. The student is required to familiar her/himself with safety regulations. The student will work on the experimental setup, do data acquisition and data analysis and write reports. 1- Basic knowledge of fluid mechanics (viscosity, Newtonian vs non-Newtonian fluids), flow in pipes2- Basic knowledge of programing with MATLab and Microsoft software such as  3- Basic knowledge of the elements of scientific writing (reports and articles)
Developing a veterinary candidate that targets and neutralizes the cells responsible for accelerated bone resorption and osteoporosis in chickens. Most of commercial caged laying hens develop osteoporosis as they lose bone calcium due to regular egg production. Antibody-based therapies were first used in the late 19 th century, with more than 100 years of experiencenow gained in the development of therapeutic antibodies. Antibody passive immunotherapy hassignificant advantages relative to drug therapies in reduced cost and ease of administration. However,preparation of traditional injectable antibody therapies is still expensive and limited.To combat this urgent problem in animal welfare, our strategy is to develop an injectable construct derived from chicken IgY that will neutralize to the osteoclast-specific ligand and block osteoclast activation by binding the specific receptor. The goal is to prevent chicken osteoporosis without compromising egg production. Based on our animal studies focus will be translating the concept to human applications.The outcome of this research would be a safe and simple passive injectable therapeutic that will prevent the harmful effects of excessive bone loss in laying hens,leading to healthier hens and economic gains for egg producers and the poultry industry in general.Cage layer fatigue is associated with osteoporosis and bone brittleness in commerciallaying hens. Osteoporosis is observed in these hens due to lack of exercise or restrictedconsumption of essential minerals and vitamins. Severe osteoporosis inhens leads to bone fractures in ribs, keel and thoracic vertebrae often resulting in paralysis or death,and diminished egg production. Osteoporosis also leads to morbidity in hens, causing bothacute and chronic pain. Estimates rank osteoporosis as the third most common cause of mortality incommercial caged hens. A therapeutic intervention is essential to prevent detrimental manifestations of bone loss in laying hens. This student will report to a designated research fellow and the supervisor within the group. The student will also interface substantially with other members within the research group. The student may work on one or two projects related to, but not restricted to the entitled project. The student would be gaining experience in the field of cell culture. The intern would be performing studies on development, optimization and validation of cell based assays, Performing multiple supporting activities: assay design; buffer preparation; data analyses, interpretation, optimize new technology for our product to function, Participates in group meetings and may present data or prepare for others to present. The intern would be involved in hands-on laboratory testing and troubleshooting of instrumentation, preparation of biological samples, Develop Standard Operating Procedures (SOPs) based on the best results, Maintenance and scale-up of antibody cell lines, Characterization of hybridoma cell lines (ex. isotype and production levels), Chicken Antibody characterization and applications, Monoclonal antibody purification, quantitation, and concentration, Aseptic tissue culture of multiple cell lines, Characterization of monoclonal antibodies by western blot analysis, Design and perform single and multi-color flow cytometry experiments, independently document and analyze research data (after training period). The student would engage in effective communication both within the team environment and with members from other teams,actively participate in group discussions, uses established data, reports and previous results to identify inappropriate variances and concerns. Participate in lab activities such as maintaining stocks of lab supplies and reagents and also invloved in promoting a safe work environment. Ability to work well on a teamExcellent interpersonal, oral and written communication skillsSelf-starter with a strong work ethicOrganizational, time management, and planning skillsScientific curiosityStrong desire to learnIdeal candidate will be a second/third undergraduate seeking a degree in the sciencesSome hands on laboratory time (can be coursework) preferredBasic theoretical knowledge of Molecular Biology, Biochemistry, Cell Biology, ImmunologyUnderstanding of statistical terms and conceptsProficient in MS Word, MS Excel, and MS PowerPointAbility to prioritize and perform multiple tasks in a dynamic environment Basic laboratory skills; especially in a laboratory environment
Ebola virus infection causes one of the most severe hemorrhagic fevers and has a high fatality rate. Even though the endemic regions of Ebola virus is seemingly limited, the risk of infection of humans and animals in other parts of the world is increasing with the increase in global movement of people as evident from the latest outbreak of 2014.  Ebola virus is known to cause secondary human-to-human infections among health care personnel, it is important to diagnose the infection at the  very early stage to quarantine a suspected individual to prevent possible outbreaks. Ebola virus infection has an acute onset, and frequently, no antibody production is observed at the onset of clinical symptoms. Alternatively the virus load in patients' blood and tissues such as liver is extremely high. Therefore, quick and accurate primary screening for Ebola virus infection is the need of the hour. Point of Care diagnostics with greater sensitivity and affordable cost is the focus of the current project.We would produce next generation antbody variants to screen diagnostically relevant Ebola virus antigens and explore appropriate platforms to develop a prototype screening kit.An antigen-detection system for Ebola virus infection was reported and successfully applied in the field. However, the information on that enzyme-linked immunosorbent assay (ELISA) is quite limited. For example, the monoclonal antibodies (MAbs) used in that system have not been reported even in terms of their molecular specificities. Moreover, the supply of that ELISA system is rather limited. For these reasons, we decided to establish another system for the detection of Ebola viral antigen. Toward this goal, we first established MAbs to a recombinant nucleoprotein (r) of Ebola virus subtype Zaire.This project is motivated by the need for rapid, sensitive and inexpensive detection of infectious pathogensat point of care. We are studying novel platforms and diagnostic tools and reagents to develop clinically relevant and inexpensive diagnostic systems that can be easily deployed and operated outside of diagnostic labs. We identify suitable target proteins in pathogenic viruses and produce next generation antibody contructs with enhanced specificity to develop prototype screening assays for resource constrained countries. The goal is to deploy the no frills prototypes at points of care level as well as clinical settings to prevent spread of infectious diseases.This student will report to a designated research fellow and the supervisor within the group. The student will also interface substantially with other members within the research group. The student may work on one or two projects related to, but not restricted to the entitled project. The student would be gaining experience in the field of Immunoassay development. The intern would be performing studies on development, optimization and validation of ELISA based assays, Performing multiple supporting activities: assay design; buffer preparation; data analyses, interpretation, optimize new technology for our diagnostic product to function, Participates in group meetings and may present data or prepare for others to present. The intern would be involved in hands-on laboratory testing and troubleshooting of instrumentation, preparation of biological samples, Develop Standard Operating Procedures (SOPs) based on the best results, Maintenance and scale-up of hybridoma cell lines, Characterization of hybridoma cell lines (ex. isotype and production levels), Monoclonal antibody purification, quantitation, and concentration, Aseptic tissue culture of multiple cell lines, Characterization of monoclonal antibodies by western blot analysis, Design and perform single and multi-color flow cytometry experiments, independently document and analyze research data (after training period). The student would engage in effective communication both within the team environment and with members from other teams,actively participate in group discussions, uses established data, reports and previous results to identify inappropriate variances and concerns. Participate in lab activities such as maintaining stocks of lab supplies and reagents and also invloved in promoting a safe work environment. Ability to work well on a teamExcellent interpersonal, oral and written communication skillsSelf-starter with a strong work ethicOrganizational, time management, and planning skillsScientific curiosityStrong desire to learnIdeal candidate will be a second/third undergraduate seeking a degree in the sciencesSome hands on laboratory time (can be coursework) preferredBasic theoretical knowledge of Molecular Biology, Biochemistry, Cell Biology, ImmunologyUnderstanding of statistical terms and conceptsProficient in MS Word, MS Excel, and MS PowerPointAbility to prioritize and perform multiple tasks in a dynamic environment Basic laboratory skills; especially in a laboratory environment



Contemporary processors can no longer increase the speed of execution of a single processing core mainly due to limitations in the ability to dissipate the heat that would be produced with higher frequencies. The solution is to build multi-core processor with many processing devices. Many solutions have been proposed to exploit these multiple cores. An important focus is in the use of speculative execution when a path of execution is attempted even when there is no certainty that such a path should be pursued. For instance with the advent of transactional memory many potentially conflicting transactions can optimistically proceed and if a conflict is detected later, some of those transactions must be retried. This research proposal explores a new use for this kind of hardware speculation. An use where the speculation support is not used to start multiple transactions, all of which are expected to eventually finish. Rather, in this project multiple possible paths of execution are started at once but only one of them is expected to finish. The mechanism allows aggressive optimization of each path and a predicate, computed at the end of each path, decides which result should be preserved and which executions should be aborted. We have already demonstrated that this mechanism can be made to work with existing hardware support for speculation. Now we are building a simulator to determine if an improved speculation mechanism may deliver higher performance. The goal of the study is to conduct a performance evaluation of the proposed speculation mechanism.I work on optimizing computer programs through improvements to compilers, I also research innovations to computer architecture, and applications to high-performace computing. I also study the performance evaluation of computer systems.The student will work with this simulator, perform multiple experiments and characterize the potential performance advantages of the speculation mechanism that we have proposed. Activities will involve writing scripts to run multiple experiments, collect data, generate tables and graphs, and write reports.Computer programming, basic knowledge about computer architecture, optimizing compilers, simulators, and performance evaluation.
The ultimate goal of this project is to understand one of the newest welding processes, currently used to weld rocket bodies, airplanes, high-speed trains, and ships. The process in question is called Friction Stir Welding (FSW). Despite its relevance to aerospace and other latest-generation manufacturing industries, FSW currently cannot be treated with engineering tools such as formulae or tabulated data.This project will focus on modeling the coupled heat transfer and plastic deformation in the metal being welded, with a focus on providing a general quantitative set of formulas and tabulated data useful both in research and industry. Such work will generalize current data that is currently unconnected and of little use in industry or research.A very high impact is expected from this work, as it will consider the process in a general way, amenable to industrial implementation in the form of simple formulae for the engineers, and tables and graphs for the practitioners. It is possible for students to become co-authors in publications or to receive awards through appropriate intellectual contributions. In 2015, a visiting student working under the supervision of Professor Patricio Mendez received the highest award from Mitacs, given to a single student among all undergraduate participants in the year: the “Undergraduate Award for Outstanding Innovation.”The Canadian Centre for Welding and Joining (CCWJ) has several areas of specialization, including: laser cladding, plasmas, heat transfer in manufacturing, welding physics, materials processing, metallurgy, mathematical modeling, welding.In this project students will learn the theory behind FSW, and become familiar with foundational and current literature. Students will also have direct access to our FSW machine, data acquisition systems, and metallographic analysis equipment.A very high impact is expected from this work, as it will consider the process in a general way, amenable to industrial implementation in the form of simple formulae for the engineers, and tables and graphs for the practitioners.Required skills for this project include having passed an introduction to heat transfer, introduction to mechanics of materials (strength of materials or solid mechanics), basic use of Microsoft Excel, manual dexterity, self-motivation, natural curiosity, patience, and ability to act on feedback from the supervisor.Desirable skills for this project include the ability to write code (e.g. Matlab), previous experience on heat transfer or solid mechanics, or previous experience on metallography techniques (cut, mount, polish, optical microscopy).
The ultimate goal of this project is to understand how materials transform acquiring new properties through a combination of time and temperature. Examples of these transformations are the quench and temper of swords, which transforms the steel from weak and soft into tough and strong, and the artificial aging of aluminum, which transforms it from soft and useless into a space-age material. These new properties are acquired through the phase transformation of the materials, a physical akin to the long sought “transmutation,” but in this case, being a scientific, controllable fact. The measurement of amount of transformation is essential for the development of new alloys and the developments treatments aiming at particular properties.The Canadian Centre for Welding and Joining (CCWJ) has several areas of specialization, including: laser cladding, plasmas, heat transfer in manufacturing, welding physics, materials processing, metallurgy, mathematical modeling, welding.In this project students will learn the theory behind the measurement of these transformations, and will use latest-generation scientific equipment to measure these transformations in practice. In particular, students will use a $150K dilatometer, learn metallographic techniques and microscopy.Required skills for this project include having passed an introduction to materials science class, basic use of Microsoft Excel, manual dexterity, self-motivation, natural curiosity, patience, and ability to act on feedback from the supervisor.Desirable skills for this project include the ability to write code (e.g. Matlab), and previous experience on metallography techniques (cut, mount, polish, optical microscopy).
The ultimate goal of this work is to predict the properties of thermal plasmas at atmospheric pressure. This type of plasmas are crucial for technological applications such as welding, circuit breakers, cutting tools, and more. Despite their importance, they currently cannot be treated with engineering tools such as formulae or tabulated data.This project will focus on modeling the coupled physics in the welding arc, with a focus on providing a general quantitative set of formulas and tabulated data useful both in research and industry. Such work will generalize current data that is currently unconnected and of little use in industry or research. This work will benefit much from current collaborations with the Department of Physics and projects with partner companies.In this project students will learn the theory behind these plasmas, and become familiar with foundational and current literature on thermal plasmas. Students will also have direct access to thermal plasmas produced at currents up to 1000 A and to high-quality plasma spectrometry equipment.A very high impact is expected from this work, as it will be the first time the arc and the influence of different gases are properly considered in a general way, amenable to industrial implementation in the form of simple formulae for the engineers, and tables and graphs for the practitioners.The Canadian Centre for Welding and Joining (CCWJ) has several areas of specialization, including: laser cladding, plasmas, heat transfer in manufacturing, welding physics, materials processing, metallurgy, mathematical modeling, welding.In this project students will learn the theory behind these plasmas, and become familiar with foundational and current literature on thermal plasmas. Students will also have direct access to thermal plasmas produced at currents up to 1000 A and to high-quality plasma spectrometry equipment.Required skills for this project include having passed an introduction to fluid mechanics, introduction to heat transfer, introduction to electromagnetism, basic use of Microsoft Excel, self-motivation, natural curiosity, patience, and ability to act on feedback from the supervisor.Desirable skills for this project include the ability to write code (e.g. Matlab), and previous experience on heat transfer, fluid flow, or plasmas.
This project consists on using the finite-element software Simufact to model the residual stresses and strains during the welding of pipeline, especially considering the case when the joint is not perfect, but misaligned. This is a project of much industrial interest because of its direct and very important implications for pipeline integrity.The Canadian Centre for Welding and Joining (CCWJ) has several areas of specialization, including: laser cladding, plasmas, heat transfer in manufacturing, welding physics, materials processing, metallurgy, mathematical modeling, welding.In this project students will learn the basics of welding, heat transfer during welding, elastic-plastic solid mechanics associated with welding, finite-element modeling, and will also be exposed to the real welding operations and testing equipment available at the lab. Possible confirmation of modeling can include the use of a latest-generation thermal camera.Required skills for this project include having passed an introduction to heat transfer, introduction to mechanics of materials (strength of materials or solid mechanics), basic use of Microsoft Excel, and general computer proficiency, self-motivation, natural curiosity, patience, and ability to act on feedback from the supervisor.Desirable skills for this project include the ability to write code (e.g. Matlab), previous experience on heat transfer or solid mechanics.
This project will involve setting up an existing metal transfer experiment and performing high-speed video analysis, high-speed data acquisition of the process, and materials characterization. Equipment will include a Phantom V210 high-speed video camera (maximum of 300,000 fps), a Miro eX4 (maximum of 110,000 fps), various Omega and NI DAQ systems, with in-lab access to all arc-welding processes. Examples of high-speed video produced and equipment available can be seen at www.ccwj.ca. A new thermal camera capable of thermal imaging at high frame rate will also be available.The Canadian Centre for Welding and Joining (CCWJ) has several areas of specialization, including: laser cladding, plasmas, heat transfer in manufacturing, welding physics, materials processing, metallurgy, mathematical modeling, welding.Student will set-up experimental system with mentorship of faculty and graduate students. Will operate equipment and high-speed video. Student will process and edit video and data acquisition signals.Students must be familiar with the fundamentals of fluid mechanics and heat transfer, mass, and energy balances. Students must also be proficient in a laboratory experiment, respectful of safety guidelines. Must be familiar and skilled with basic hardware tools. Student has to have basic proficiency with handling and connecting electronics. Familiarity with computers and software is essential. Student must be able to write basic scripts or code for experiments. Matlab, Python, or LabView will be especially strong assets.
This project studies aspects of heat transfer, fluid mechanics, physics, thermodynamics and materials behavior and will involve using basic mathematical analysis to capture the temperature evolution during laser cladding, laser welding, or other welding processes. The goal is to create a set of formulas useful to practitioners. The formulas will be tested and calibrated experimentally.It is possible for students to become co-authors in publications or to receive awards through appropriate intellectual contributions. In 2015, a visiting student working under the supervision of Professor Patricio Mendez received the highest award from Mitacs, given to a single student among all undergraduate participants in the year: the “Undergraduate Award for Outstanding Innovation.”The Canadian Centre for Welding and Joining (CCWJ) has several areas of specialization, including: laser cladding, plasmas, heat transfer in manufacturing, welding physics, materials processing, metallurgy, mathematical modeling, welding.The potential impact of this project is very high because of the large demand from industry for practical solutions based on the proper physics. For the experimental testing, student must be proficient in a laboratory experiment, respectful of safety guidelines. Must be familiar and skilled with basic hardware tools. Skills in Python or LabView will be very welcome. For experiments, the student can (if desired) operate equipment and high-speed video, process and edit video and data acquisition signals.Student must be familiar with Matlab and basic aspects of heat transfer. Student must be able to concentrate on the problem and make intellectual contributions. Student will learn state of the art approaches to modeling heat transfer in welding with the help and mentorship of faculty and graduate students. After learning fundamentals, student will reproduce existing models, and then will extend models into novel situations.
Hydrogels, polymer networks that typically contain more water than the original polymer weight, are extensively explored for diverse applications, including contact lenses, wound dressings, cosmetics, and scaffolds for tissue engineering.  Natural hydrogels, such as muscles and cartilages, are robust and tough; however, applications for synthetic hydrogels have historically been limited by its brittle nature.  During the last decade, there has been extensive research in improving mechanical strengths of hydrogels.  Owing to interdisciplinary research efforts that encompasses the studies on fracture mechanics, structure/property relations, cross-linking chemistry for effective energy dissipation, and extreme elasticity, many hydrogel species have shown significant enhancement.  The enhanced mechanical properties triggered a rapid adaptation of the tough hydrogels in unprecedented applications, such as bioimplantable electronics, sensors/actuators in soft machines, surgical glues, and gel electrolytes for energy storage devices.In the proposed research project, the successful applicant will work on the synthesis of novel hydrogel materials in the context of aforementioned application areas.  Our group has extensive collaborations with medical researchers -- our group conducts a great example of multidisciplinary research between materials science and clinical medical sceince.Below are keywords that describe my current research projects:1. Fundamental Physics and Applications of Tough Hydrogels2. Stretchable Electronics for Biomedical ApplicationsFor better, graphical desctiptions, visit:https://www.ualberta.ca/~chung3/research.htmAlso refer to my previous publications:https://www.ualberta.ca/~chung3/Publications.htmProspective student will perform research about polymer synthesis (elastomer and/or hydrogels) and morphology control of such materials.  Subject to the degree of advance at the given time, the scope of project may include nanoscale surface patterning of such materials as well.  The materials that the student develops will find application in electrochemical energy devices for biomedical use.  The students will be trained in the disciplines of polymer science, electrochemistry, and nanotechnologies, while contemplating biomedical device applications.Students trained in disciplines of materials engineering, chemical engineering, polymer engineering, or chemistry are preferred.  Students with prior experience with polymer synthesis and/or microfabrication will have advantage in picking up the skills quickly.
To reduce the pressure drag on an aircraft wing and thus reduce fuel consumption, active control is proposed. Here piezo actuators are proposed to reduce vortex shedding from a blunt trailing edge. The operation and characterization of piezoelectric actuators for flow control is the focus of this work. In particular, we are interested in developing an array of piezo electric actuators. Existing piezo actuators output response as a function of input frequency and input voltage will be experimentally determined. The effect of the actuators on the flow will be characterized using laser based flow measurements (Particle Image Velocimetry). If time permits, the student will take the experimental results and develop a simple control oriented model. Non-linearities in the response will then be neglected and incorporated as uncertainty in the linear model.  This work is in collaboration with Dr Ghaemi.C. R. Koch - Behaviour of internal combustion engines and fluid systems and the application of control to these systems. My research can be divided into three areas: internal combustion engines, engine control, and fluid mechanics of microdroplets.S. Ghaemi - Interested in turbulent flows of transportation pipelines, maritime and aerospace vehicles. This challenging goal is sought by detailed understanding of the coherent flow motions in wall bounded turbulent flows using state-of-the-art laser-based diagnostics. The investigations are accompanied by development of passive and active flow control techniques.This is a hands on experimental testing combined with modeling. The student will set up piezo actuators and install them on the test wing. Flow tests will be run in the wind tunnel (with the graduate student). If time permits, the experimental results will be analyzed to develop a simple control oriented model. The student will interact with graduate students and Professors Koch and Ghaemi.Mechanical Engineering with some knowledge of instrumentation, modeling and controls would be an asset. Experience with software tools such as Matlab/Simulink and desire to do experimental work.
Modeling and control of a solar powered free-piston Stirling engine is the focus of this work. In particular, the development of a simple control oriented model that is based on physics and where the parameters are determined from physical considerations and experimental data. The model will be developed in Matlab/Simulink. Then time permitting, learning control will be developed and applied in simulation. This work is in collaboration with Dr Nobes.C. R. Koch - Behaviour of internal combustion engines and fluid systems and the application of control to these systems. My research can be divided into three areas: internal combustion engines, engine control, and fluid mechanics of microdroplets.D. S. Nobes - Instrument design and manufacturing. Fundamental flow research including micro-fluidics, jets, multi-phase and active flow control using optical measurement techniques.This is a simulation and control project. The student will take existing free piston Stirling engine models and develop a dynamical model with inputs and outputs suitable for control. They will work with graduate students on an existing project where a prototype is being developed. If time permits, the student will learn about iterative learning control and implement it in simulation. The student will interact with graduate students and Professors Koch and Nobes.Mechanical Engineering with some knowledge of physics including heat transfer, thermodynamics, dynamics and controls would be an asset. Experience with software tools such as Matlab/Simulink and simulation of ordinary differential equations.
The goal of this project is to develop machine learning tools targeted at uncovering how language users produce or interpret reduced speech in conversation. In day-to-day conversations, speech is highly variable, which is a big problem in speech recognition for both computers and humans. One aspect of this variation is that words are often produced shortened and run together. For example, the phrase “Did you eat?” is often shortened to something resembling “jeet?” (audio examples available at <goo.gl/EuSqOk>). Even with this extreme variation in normal speech, speakers and listeners are able to communicate with relative ease. While everyday interactions generally involve this less careful "reduced speech", much of the research on the comprehension of language and more specifically spoken word recognition has focused on a more careful and less natural speech style. I am interested in how humans produce and recognize speech, focusing on spontaneous types of speech. My research combines techniques from linguistics, psychology, acoustics, statistics and computer science to investigate how humans produce and comprehend speech sounds in spontaneous conversation. Students will receive training in all stages of research, from the formulation of a topic, to the experimentation, analysis, and exposition of results. This project is multifaceted and students can (1) model spontaneous speech, (2) manipulate speech to test how comprehension is affected, or (3) explore techniques for modeling language production and comprehension. In collaboration with the supervisor, students will investigate aspects of spontaneous speech and then create a project exploring one of these aspects. Students will be expected to read and familiarise themselves with the relevant literature in the chosen area. While the student will work in close collaboration with the supervisor, it is expected that the student will take a proactive leading role in the exploration of the selected phenomena and the development of the subsequent experiments and analysis.Students should have an interest in understanding how language works and in the application of machine learning to this area. Some degree of programming background is expected. Knowledge of machine learning techniques, acoustic phonetics, psycholinguistics, statistics, and experimental design are helpful but not required.
The main objective of this project is to investigate where reduction happens and how reduction affects language comprehension. In day-to-day conversations, speech is highly variable, which is a big problem in speech recognition for both computers and humans. One aspect of this variation is that words are often produced shortened and run together. For example, the phrase “Did you eat?” is often shortened to something resembling “jeet?” (audio examples available at <goo.gl/EuSqOk>). Even with this extreme variation in normal speech, speakers and listeners are able to communicate. This research project builds on our previous experience in this area by using an interdisciplinary approach which draws from engineering, computer science, statistics, phonetic and psycholinguistic methods, such as: listening for a specific sound, decision tasks, and word identification together with eye-movement tracking to better characterize the phonetic effects of reduction on language comprehension.I am interested in how humans produce and recognize speech, focusing on spontaneous types of speech. My research combines techniques from linguistics, psychology, acoustics, statistics and computer science to investigate how humans produce and comprehend speech sounds in spontaneous conversation.Students will receive training in all stages of speech research, from the formulation of a topic, to the experimentation, analysis, and exposition of results. This project is multifaceted and students can (1) explore aspects of spontaneous speech in production using speech databases, (2) manipulate aspects of speech to test how comprehension is affected, or (3) explore computational and statistical techniques for modeling language production and comprehension. Students will investigate in collaboration with the supervisor aspects of spontaneous speech and then create a project exploring one of these aspects. Students will be expected to read and familiarise themselves with the relevant literature in the chosen area. Investigation of a broad range of languages is possible. While the student will work in close collaboration with the supervisor, it is expected that the student will take a proactive leading role in the exploration of the selected phenomena and the development of the subsequent experiments and analysis.Students should have an interest in understanding how language works and in evaluating models of language use. Knowledge of acoustic phonetics, psycholinguistics, statistics, and experimental design are helpful but are not necessary.
Breathing in mammals is most fragile during sleep, in particular during REM sleep. Data from our laboratory suggest that expiratory activity may be critical in both neonatal and adult period to promote respiratory pacing and provide an additional drive to weak inspiration, in order to prevent breathing irregularities and strengthen inspiratory activity. The objective of the this project is to investigate neuronal structures that control the activity of the brainstem expiratory oscillator. By means of a combination of pharmacology, optogenetics and chemogenetics, we will identify neuromodulatory inputs, and manipulate their function in order to determine the role of the expiratory oscillator in control coditions and in rodent models of sleep disordered breathing.The student will be responsible for the surgical procedures in rodents, acquisition of data, data analysis, and elaboration of the results. The student will aquire expertise in survival surgeries, stereotaxic injection, animal handling, EEG/EMG instrumentation, and optogenetic techniques. She/He will also gain experience on data analysis of EEG and respiratory variables in anesthetized rodents.Research conducted in my laboratory aim to gain an understanding of the neuronal mechanisms that control breathing and affect its function during sleep when the majority of respiratory disorders of central origin occur. We are currently interested in delineating the function of a region in the brainstem that is crucial for the generation of expiratory activity. Its contribution to ventilation in health and disease is yet not clear. With state of the art technologies we aim to provide a better understanding of the function of this structure and the networks that influence its activity. The student will be responsible for the surgical procedures, acquisition of data, data analysis, and elaboration of the results. The student will aquire expertise in survival surgeries, stereotaxic injection, animal handling, EEG/EMG instrumentation, and optogenetic techniques. She/He will also gain experience on data analysis of EEG and respiratory variables in anesthetized rodents.
Wireless communications industry has globally experienced an exponential growth.  According to Cisco, global mobile traffic is more than doubling each year, and will grow 26 fold between 2010 and 2015. Therefore, the capacity of wireless networks (total traffic that can be handled) is a major bottleneck in the future. Furthermore, most of the radio frequency bandwidth (spectrum) is allocated to users/companies for specific services, and new systems lack dedicated (licensed) bandwidth. However, despite this bandwidth shortage, some of the allocated spectrum is found to be underutilized most of the time. As a low power, low cost solution, cognitive small cell networks (SCNs) have been proposed recently. The notion of small cells refers to the dense deployment of low power nodes in order to increase the capacity. Cognitive means that nodes are intelligent enough to access unused or underused frequency bands opportunistically, without interfering the primary systems licensing those frequencies. Since a cognitive SCN is a paradigm shift, several unique challenges arise. The interference among small cells and that between small cells and the primary system are the main challenges. Furthermore, the total energy usage of the network should be minimized while providing required coverage (area where network services are available) and capacity (total data capacity of the network). Therefore, interference avoidance and optimum energy usage are fundamental research challenges.Goals: • Characterization and mitigation of interference Interference in this setup depends on several factors. First, wireless signals undergo various impairments such as fading and shadowing, which will impact the interference levels. Second, the number of SCNs, their locations, and the number of nodes served by a small cell base station are random, depending on coverage requirements, physical considerations, and user activity etc. Third, the configurations may change dynamically depending on mobile traffic requirements. Design and analysis of wireless networks, stochastic  geometry, fifth generation wireless systems * Read and summarize research papers under guidence of  senior graduate students,*Develop mathematical models and analyze them,* Write MATLAB programs to simulate wireless networks and emerging standards, *Write detailed project reports,*Try to complete the projects to reach a high standard that may be publishable. Student should be 3rd year or 4th year.  Students should have completed basic courses on signals/systems and analog and digital communications.  Students should have basic MATLAB programming skills. 
Cisplatin is a highly effective chemotherapeutic widely used to treat solid tumours in children. Unfortunately, over half of treated children develop treatment-related toxicities. Ototoxicity is a frequent adverse drug reaction to cisplatin treatment that causes permanent hearing loss in both ears. This can have a significant impact on speech and language development in children, as well as a prolonged socio-economic impact. This research project will study cisplatin toxicity using in vitro models. Cellular responses to cisplatin treatment will be characterized in cultured ear cell lines. These responses will be used as reporters of cisplatin-signaling. Drug-gene interactions, e.g. transcriptomic changes induced by cisplatin treatment, will be used to identify genes and pathways required for cisplatin signaling that may contribute to the development of ototoxicity. Signaling components identified through these analyses will be validated by gene silencing and tested in the cisplatin response assays characterized above. Genes critical to cisplatin signaling will be examined as candidates for the development of protectant therapies that prevent the development of ototoxicity. Existing small molecules targeting these candidate genes will be leveraged in this regard. Otoprotective agents are in demand given the high rates of ototoxicity in cisplatin-treated patients but currently none are approved for clinical use. Otoprotectants identified through this research project would be fit for preclinical animal studies of cisplatin-induced ototoxicity and would serve as a proof-of-principle for this research program.The Bhavsar laboratory’s specialized area of research is in functional pharmacogenomics. We strive to understand the mechanistic details underlying associations of genetic variation and drug response. We are particularly interested in adverse drug reactions frequently encountered with chemotherapeutics used in childhood cancer treatment. Using genome-wide approaches we aim to discover new genes and pathways involved in the development of adverse drug reactions and leverage these insights into strategies to potentially improve the safety of children’s cancer treatments. The goal of the research program is to develop pharmacogenomic-based therapies that prevent the development of adverse drug reactions.Non-laboratory roles: The student will be required to read relevant background literature and experimental protocols. A written report of the research project will be expected at the end of the 12-week period that will remain with the principal investigator. In addition, the student will be responsible for recording any new protocols developed in the course of their project. The student will be required to create a LinkedIn/Researchgate profile that includes the laboratory in their network. The purpose of this is to enable their development as highly qualified personnel (HQP) to be referenced in grant applications.Laboratory roles: The student will work in the lab under partial supervision of a senior graduate student or the principal investigator. The student will be expected to conduct tissue culture experiments and in vitro cell-based assays. In addition to performing experiments, after appropriate training, the student will be expected to perform data analysis to be presented to their supervisor and/or at lab meetings. The student will also be assigned routine lab “jobs”, particularly those pertaining to the equipment/resources used in their project. The student should have a background in biological sciences and be familiar with molecular biology and biochemical concepts. Experience with tissue culture and cell-based assays would be an asset. The student must be able to effectively communicate and must be well-organized. The student should be comfortable with, and have the ability to, work largely independently after initial training. A high degree of critical thinking skills is expected.
Many applications need the transmission of video, which often require large bandwidth in order to obtain the desired details. However, not every detail is important in applications, e.g., surveillance only needs to capture the target of interest and alert the operator at the critical moment when action is necessary. This study will aim to save bandwidth and enable many applications on resource constrained mobile devices, by simulating crowd scenes without transmitting the actual video of a scene. Current research in this area assume the availability of Motion Capture (MoCap) data to facilitate this process. However, this is unrealistic for videos of real-world scenes captured by mobiles since they only provide a sequence of frames. The goal of this work will be to emulate marker-based motion capture on a large group of people by accurately tracking pedestrians and simulating their motions in a 3D environment. Using only the video data composed of sparse and dense crowds from a single camera, we combine macro and micro motion analytic techniques to detect and track individuals in a crowd. The tracked positions can be input into a simulation environment to approximate motionsof pedestrian movement. While the general scene is simulated realistically in the background, the target pedestrian trajectory can be tracked and monitored accurately. An extension of the above project will involve recognizing Humans in a crowd using Face Recognition, and recording their voice and name through Intelligent Speech Analysis. These technologies will be used for mobile and automatic interaction with individuals in a crowd.My research areas cover Computer Vision, 3D Modeling, Animation, Medical Imaging and Surgical Planning.To implement and extend past work done by other students. Write brief report on experimental results, and prepare a video demonstration.Knowledge of Image Processing or Computer Vision, Robotics or Graphics. Adequate programming and math/stat background is also needed.
We will explore the use of brain imaging (especially fMRI [functional Magnetic Resonance Imaging]) to diagnose mental disorders earlier and more accurately than current techniques, to predict symptoms and their severity, and to predict which combination of drug therapies will work best for a given patient. A major component of this effort is the use of complex machine learning computer algorithms to extract subtle patterns in the imaging data from patients. Our goal is to use machine learning techniques to produce clinical tools that could assist medical doctors in providing faster, more effective treatment for neurological and psychiatric illness.See https://www.amii.ca/projects/#/fmri-analysis/Machine Learning; Medical Informatics; BioInformatics; Artificial Intelligence; Medical ImagingThe intern will help develop, and apply, techniques for analyzing fMRI data, to predict disease status of individual patients -- perhaps extending some of the techniques we have developed for other related datasets.  This may involve combining fMRI with other patient data.  We will explore both public databases (for Autism, ADHD and alzheimer), as well as some "local" databases developed by our colleagues.The intern will need to explore various ways to reduce the dimensionality of the fMRI data -- using linear (PCA, ...) and perhaps non-linear methods (eg, deep nets) -- prior to feeding that information into some supervised learning algorithm.  To deal with the larger, multi-centre datasets, s/he will need to identify, and correct, batch effects and covariate shifts.The student must know (medical) Imaging; Signal Processing;and Machine Learning.  S/He must know Matlab, to integrate with an existing Matlab code base (eg SPM).It will be useful to know probabilistic graphical models (such as bayesian nets, markov random fields).Knowledge of psychiatric disorders and medicine in general is useful, but not essential.
Many of today's patients have medial records that describe a number of features, including many "omics" features (based on microarray, SNP profiles, etc).  However, many current diagnostic and prognostic tools make decisions based on only a small number of patient characteristics.  It would be better to, instead, use all of the available features.  Unfortunately, the relevant "patient characteristic to disease" mapping is often not known.  However, we often have access to extensive databases of historical patients, which include both patient characteristics, and also outcome (eg, the disease itself, or the best treatment).  Machine learning provides tools that use this historical data, to produce the relevant diagnostic tools.This project explores ways to use those tools -- eg, to predict which women have breast cancer, based on her SNP profile; or which treatment will be most effective for men with prostate cancer, based on microarray data; or the estimated survival distribution of patients with various different types of cancer, based on histological reports and other factors.  We will demonstrate the effectiveness of our machine learning techniques by showing that the predictors based on them, work effectively across a range of tasks, based on both publicly available data (from public repositories), as well as local data, obtained from various medical colleagues.Artificial intelligence; Machine Learning; Medical Informatics; BioInformatics; Probabilistic Graphical ModelsOver the last several years, this project has produced many tools for diagnosing patients, based on both public data and our own data.  The intern will extend many of these tools, to work on various other tasks, including perhaps one or more of (1) predicting breast cancer, based on both her SNP profile as well as live-style questionnaire; (2) predict relapse of breast cancer, based on the patient's microRNA profile as well as messenger RNA; (3) predicting if the patient has any of 30 diseases based on his/her metabolomic profile; (4) predicting longevity based on life-style information obtained over a longitudinal study; or (5) determining which patient should receive a transplant, based on survival expectations obtained from patient information.  As some of these analyses are based on data obtained from multiple sites, we anticipate these analyses will require dealing with batch effects (due to different instruments, and different technologists) and covariate shifts (due to different sub-populations). As we also hope to involve the medical researchers and clinicians directly, it is important that we provide facilities that allow them to easily get the relevant data.  We have therefore begun to develop an easy-to-use database system, that allows not just Excel-style queries, but also aggregation queries ("find the average age of patients with diseaseX, by gender"), as well as medically relevant analysis (such as Kaplan-Meier curves).  The intern may also be asked to help enhance this developing system.The student should know about machine learning and basic statistics, as well as basics of programming, as this will require implementing various ideas.Knowledge of biology and medicine (especially cancer) will be helpful, but is not required.
Osteoporosis is a widespread bone-weakening disease with significant morbidity and mortality affecting over 200 million people throughout the world, especially the elderly and post-menopausal women. In Canada, at least 1 in 3 women will suffer from an osteoporotic fracture during their lifetime. The disease is mainly characterized by bone mass loss, cortical thinning, and microstructure deterioration of bone tissue subsequently inducing brittle bone. The prevalence of osteoporosis and osteoporotic fractures rises up exponentially with a rapid growth of the aged population, which significantly increases the associated health-care costs.  Currently, dual energy X-ray absorptiometry (DEXA) is the gold standard to measure bone mineral density (BMD) for osteoporosis assessment. One of the shortcomings of the technique is its incapability to provide the bone mechanical properties, most notably elastic parameters, which are important determinants of bone quality. The use of ultrasound to study bone properties has shown promises using data from simulation, phantom, ex-vivo, and in-vivo studies. Especially, UGW traveling along the cortical long bones are very sensitive to the geometric, architectural, and material properties of the cortex.  The objective of this project is to analyze UGW from long bone data and extract useful elastic information. The success of this project will advance our knowledge and technology toward improving disease diagnostics. This is an international collaboration project with Fudan University, Shanghai, China.Dr. Le’s research focuses on medical imaging using ultrasound. His research interests are in imaging, signal and imaging processing, simulation, and data inversion. Particularly, he images bone tissues. He directs the Ultrasonic Bone Tissue Characterization and Imaging group. He guides his students to use vigorous geophysical and signal processing principles to study long bones and invert for their properties. The intern will search literature, review literature, write introduction, perform supervised experiments, participate weekly group meetings, make PowerPoint progress presentation, write final report, and present a final poster.  Through the process, the intern will learn some fundamental communication, research, and presentation skills. In addition, the organization, time management, and interpersonal skills will be assessed.  This is a rigorous learning opportunity to allow intern to have a hand on experience of graduate research and appreciate requirements of graduate studiesThe candidate should have background in physics, mechanical engineering, biomedical engineering, or similar with experience in MATLAB; knowledge in signal processing; good organization, verbal/writing communication skills in English; last but not the least, good attitude to learn and be flexible with changes in all aspects.
In building process models for any system, there are two approaches that are used traditionally - the development of fundamental models based on first principles, or the development of empirical models purely from experimental data based on statistical principles and optimization. However, with the current focus in many research areas on complex, large and multiscale systems, there are many systems for which a complete first-principles description is impossible to construct with our current knowledge of the system. Within my own research areas of application, such systems can be found in renewable and fossil fuel-based energy systems, cryopreservation of tissue, mineral processing, reaction engineering and solar cell manufacture. While empical methods may be used in this case, the large number of variables in these systems provide significant computational challenges; more importantly, no insight on physical, chemical and biological processes occurring in the system can be obtained from these empirical models. Thus, these systems require a hybrid modeling approach, where all the first principles knowledge available on the system in somehow placed in a composite model along with empirical sub-models. The focus in this project is to develop a framework to build such hybrid models, and to test the hybrid models in various application areas.The approach that will be used to build statistical models with intuition and knowledge built into them is based on machine learning approaches. The so-called 'knowledge-based support vector machines', deep learning algorithms, and dynamic causal representations will provide the empirical, statistical modeling framework that will be used. My areas of research include process control, reaction engineering and catalysis. Within these, I focus primarily on building process models, state and parameter estimation (i.e., the reconciliation of models with dynamic data), model-based design of experiments and optimization. Application areas are varied, and include reservoir engineering and simulation, bitumen pyrolysis, Fischer-Tropsch processes, fuel cells, biomass conversion, microalgae for CO2 fixation, in-situ coal bioconversion, cryopreservation of tissue, chemometrics based on spectroscopy and froth flotation.The student's role in the project will be to develop and to code algorithms for the inclusion of intuition into process models, and to perform simulation studies using them. This involves the development of first-principles models and empirical models derived purely from data using statistical principles, and finding ways to build hybrid models based on both approaches. The simulations are expected to be developed and run in Matlab.The student will be able to draw upon work already done on the project by graduate students and previous Globalink students and build upon it. The student will also have the opportunity to interact with graduate students that have worked on related problems and obtain their advice and help. In addition, there are collaborations with other groups that specialize in the application areas (energy, mineral processing, reaction engineering and catalysis, cryopreservation), and there is the possibility of interaction of the student with these groups, too.The project is primarily simulation-based, and requires the student to modify and develop algorithms, and to code them in Matlab. Any student with an engineering / computers background should be well-placed to work on the project. Prior knowledge of Matlab (or programming languages) would be beneficial, but is not necessary. Aside from the development of algorithms and models, there are many potential areas of application which can be tailored to the interests and background of the student.
Effective human-computer interaction is essential for real-time medical applications.  To understand surgeons’ behaviors in the virtual environment, I plan to study eye-hand coordination of operators during healthcare procedures under the guidance of virtual and augmented reality. While performing the task in the augmented reality environment, operators’ eye and hand (including instruments held in the hand) movements will be tracked. Their eye-hand coordination patterns will be compared to what we recently found in real surgery. I am particularly interested to discover how human operators scan over virtual and real objects to guide their movements; whether proactive eye movement can be observed in the augmented environment; and whether the capability of performing proactive eye movements is connected to the skills learning process. Innovation on HealthcareHuman-Computer InteractionMedical image processingSimulation-based EducationSkill accessment• Assist in the development of VR/AR medical training environment;• Develop skills in using statistic software for data analysis and data interpretation• Present project at the lab meeting and the Summer Student Research Day • familar with VR and AR technology• basic knowlege in Human-computer interaction, medical image processing• C++, Metlab• Data organization and basic statistics• 
Smartphones are widely prevalent in today’s society. Innovations aimed at transforming the smartphone into a first aid tool will open a wide range of opportunities for saving more lives.  Approximately 40,000 Canadians suffer cardiac arrests without warning each year, 8-12% of which occur in children. Up to 85% of which was performed outside of the hospital. We know that correctly performing cardiopulmonary Resuscitation (CPR) at the right time is critical to saving lives. However we may not know how to perform correctly when CPR is needed. This is specially true when performing CPR to children.  Infant and children are different from adults and each other due to age and their development stages, making it difficult for bystanders to perform CPR correctly on the children under the pressure. In this project, we plan to develop a first-aid App for guiding bystanders in performing CPR with the aid of a smart phone. This project aims to develop the software, incorporating the system to the smartphone, developing simulation scenarios for testing, and obtaining pilot data to determine the validity of this new guidance system on CPR performance. Innovation on HealthcareMedical image processingHuman-Computer InteractionSimulation-based EducationSkill accessment• Assist in the development of algorithm/App for guiding CPR performance;• Develop skills in using statistic software for data analysis and data interpretation• Present project at the lab meeting and the Summer Student Research Day App developmentUsability TestHuman Computer InteractionSimulation-based Education
This is a proposal to study the regulation of CtBP-interacting protein (CtIP) by SUMOylation/deSUMOylation. CtIP is an attractive protein because it regulates the balance between non-homologous end joining (NHEJ) and homologous recombination (HR). This balance is important to our cells since errors in the choice of DSB repair pathway can create gene rearrangements and faulty DNA double-strand break (DSB) repair often generates aberrant chromosomal structures that kill cells.DSBs are among the most lethal lesions in the genome if they are not repaired or if their repair is executed incorrectly. DSBs are mainly repaired by NHEJ and HR. Proper choice of repair pathway is critical to genome stability. Initiation of DNA end resection by the CtIP/Mre11-Rad50-Nbs1 (MRN) complex generates single-stranded DNA (ssDNA) overhangs that are refractory to canonical NHEJ. End resection is necessary for homology searching, which is central to HR, and thus the decision to resect is fundamental to DSB repair pathway choice. CtIP’s function is regulated by posttranscriptional modifications (PTMs) such as phosphorylation, ubiquitylation and acetylation, and by binding different interaction partners. In addition, analysis of CtIP primary sequence revealed the presence of multiple potential SUMOylation sites. However, very little is known about which of these sites are SUMOylated in vivo, by which SUMO ligase, and what is the biological relevance of these SUMOylation events. In this application, we have found that CtIP is SUMOylated at specific lysine residue in response to DNA damage. We will characterize the function(s) of this sumoylation site in HR. If successful, our studies will greatly advance our understanding of the mechanism of DNA end resection, the role of CtIP SUMOylation in DNA repair, and the interplay between SUMOylation and other existing PTMs of CtIP. My Doctoral and postdoctoral studies have been focused on studying cellular response to DNA damage (e.g. DNA double-strand breaks). The focus of my lab, located at the Cross Cancer institute in Edmonton, Alberta, is to transfer the knowledge from our molecular findings into clinic. To this aim, we have access to numerous multiple myeloma patient samples established through our collaboration with clinicians at the Cross-cancer institute.
DNA double-strand breaks (DSBs) that arise daily during DNA replication are repaired faithfully by the homologous recombination (HR) pathway. HR deficiency leads to a dependency on the error-prone non-homologous end joining (NHEJ) pathway, with consequent genomic instability and oncogenesis. Genetic or pharmacological approaches that shift the balance between NHEJ and HR pathways may be exploited to selectively protect or kill cells harboring HR deficiency with inhibitors of poly(ADP-ribose) polymerases. We have recently identified RNF138/NARF (Nemo-like kinase (NLK) associated RING finger) E3 ubiquitin ligase as a new regulator of DSB repair pathway choice where it regulates the balance between NHEJ and HR. RNF138 is recruited to DNA damage sites through zinc fingers that have a strong preference for DNA with 5'- or 3'-single-stranded overhangs. HR is active only in the S and G2 phases of the cell cycle and we have found that RNF138-mediated ubiquitylation of Ku80 is observed only in S and G2.  We have previously shown that RNF138 plays a major role in DNA end resection and HR in human cells, making it a plausible candidate for regulation by cyclin dependent kinases (CDKs) in a cell cycle-dependent manner. Interestingly, RNF138 has multiple CDK-phosphorylation sites. Whether or not these phosphorylation sites have any biological importance remains to be determined. In this project, we will characterize the function(s) of these CDK -phosphorylation sites in DNA repair. This will involve examining cell cycle regulation, the role of a DNA damage-inducible phosphorylation, and a functional analysis of the RNF138 mutants. My Doctoral and postdoctoral studies have been focused on studying cellular response to DNA damage (e.g. DNA double-strand breaks). The focus of my lab, located at the Cross Cancer institute in Edmonton, Alberta, is to transfer the knowledge from our molecular findings into clinic. To this aim, we have access to numerous multiple myeloma patient samples established through our collaboration with clinicians at the Cross-cancer institute.
Osteoporosis is a widespread bone-weakening disease with significant morbidity and mortality affecting over 200 million people throughout the world, especially the elderly and post-menopausal women. In Canada, at least 1 in 3 women will suffer from an osteoporotic fracture during their lifetime. The disease is mainly characterized by bone mass loss, cortical thinning, and microstructural deterioration of bone tissue, subsequently inducing brittle bone. Commercial ultrasound scanners are available to measure ultrasound transmitting through the heel bones using two transducers to extract velocity and attenuation information.  The values of these parameters are then compared with those of a data base to provide bone status.Our research has found that ultrasound backscattered signals, acquired using a single transducer, carries more information about the bone tissues than the transmitted signals.  One of the important backscatter parameters to quantify bone quality is the average trabecular spacing, separation between trabeculae. The other parameters also show strong correlation with bone mineral density (BMD).  The objective of this project is to analyze the backscattered signals from the volunteer data.  Especially, this project is a long term collaboration with Fudan University, China. The success of this project will advance our knowledge and technology toward improving disease diagnostics.Dr. Le’s research focuses on medical imaging using ultrasound. His research interests are in imaging, signal and imaging processing, simulation, and data inversion. Particularly, he images bone tissues. He directs the Ultrasonic Bone Tissue Characterization and Imaging group. He guides his students to use vigorous geophysical and signal processing principles to study long bones and invert for their properties.The intern will search literature, review literature, write introduction, perform supervised experiments, participate weekly group meetings, make PowerPoint progress presentation, write final report, and present a final poster.  Through the process, the intern will learn some fundamental communication, research, and presentation skills. In addition, the organization, time management, and interpersonal skills will be assessed.  This is a rigorous learning opportunity to allow intern to have a hand on experience of graduate research and appreciate requirements of graduate studies.  The candidate should have background in physics, mechanical engineering, biomedical engineering, or similar with experience in MATLAB; knowledge in signal processing; good organization and verbal/writing communication skills in English; last but not the least, good attitude to learn and be flexible with changes in all aspects.
Quite often, medical imaging involves several imaging modalities to aid in disease diagnosis.  These images are aimed to provide diagnostic information of the same region of interest.  While the diagnostic information differs depending on modality, the images should provide similar internal structures and features, and thus can be comparable.  This leads to problem of image registration and segmentation requirements.  The project will involve building computer algorithms to compare images acquired by different imaging modalities and assist oral clinicians to make diagnostic decision using ultrasound and X-ray based images.  The project is meaningful because the intern will work with a research team to build clinical tools to assist clinicians to make proper diagnosis.  The success of this project will greatly improve patient care.  Dr. Le’s research focuses on medical imaging using ultrasound. His research interests are in imaging, signal and image processing, simulation, and data inversion. Particularly, he images bone tissues. He directs the Ultrasonic Bone Tissue Characterization and Imaging group. He guides his students to use vigorous geophysical and signal processing principles to study long bones and invert for their properties. The intern will work with and learn from a team consisting of imaging physicist, computer scientist, oral clinicians, and a PhD student. The intern will search literature, review literature, write introduction, perform supervised experiments, participate weekly group meetings, make PowerPoint progress presentation, write final report, and present a final poster.  Through the process, the intern will learn some fundamental communication, research, and presentation skills. In addition, the organization, time management, and interpersonal skills will be assessed.  This is a rigorous learning opportunity to allow intern to have a hand on experience of graduate research and appreciate requirements of graduate studies. The candidate should have background in electrical engineering, computer sciences, or similar; good command in MATLAB; good computer skills; knowledge in image processing; good organization, verbal/writing communication skills in English; last but not the least, good attitude to learn and be flexible with the changes in all aspects.
Many fields of remote sensing produce three dimensional data volumes.  From medical imaging to satellite imagery, 3D data proivde a rich avenue for novel applications of image processing algorithms.  My particular research area focuses on 3D data produced by radio telescopes observing star-forming clouds of gas.  These 3D data can track the turbulent motion of gas in these star forming regions and make connections between the turbulence in the gas and how efficient that region is at forming stars.  I am seeking a student to implement a new approach to viewing these turbulent motions in the molecular clouds.  In particular, I am interested in implementing the ideas of graph-based image analysis, where the 3D image is reduced to a mathematical graph, and the properties of that graph can be used as a diagnosis of turbulent motions.  In collaboration with my research group, the student will adopt graph-based image processing techniques from other fields (e.g. satellite imaging) that make use of these approaches and apply these new methods to simulated and real observations of the star forming clouds.  These tools show good promise at highlighting the relevant features of the gas required to understand the star formation process.  The student will develop skills at image processing and coding in Python, with attention paid to developing open source, collaborative software that can be adopted by others.I am a radio astronomer who specializes in developing new image processing and statistical analysis techniques to solve research problems in astrophysics with applications in other areas.   My research areas focus on the statistical analysis of three-dimensional data sets, with a particular emphasis on graph-based image processing.  I also oversee software development for the visualization of large three-dimensional data sets with applications in radio astronomy, geophysics, and next-generation medical imaging.The student will implement new methods of graph-based image analysis applied to three-dimensional data sets from radio astronomy.  They will use a suite of numerical simulations to assess whether these new tools can track the underlying nature of turbulent fluid flow, though the changing topology of the emission surfaces.  The student will be able to develop their own approaches based on the existing methods in the literature and apply these to the sample simulation set.   Once successful tools are identified and implemented, the student will then apply their new methods to real astronomical observations and assess the changing nature of turbulence in star forming regions.   Time permitting, the student will then participate in the writing of a journal article for publication.I am seeking a student with a strong background in one or more of astrophysics, mathematics, statistics, numerical computation, physics, or radio-frequency / electrical engineering.  Different aspects of the project will be emphasized depending on the successful candidate's range of skills.  Student with some of the following skills will be strong candidates for the position: graph theory, numerical optimization, Bayesian statistics, computer programming in C++ and/or Python, image processing, high-performance or parallel computing.
Stars form in molecular clouds -- huge clouds of cold gas which are characterized by most of their material being in the form of molecular hydrogen.  In these conditions, a slow chemstry proceeds as trace elements in the gas (carbon, oxygen, nitrogen) build up to form more complex species.  This chemistry produces hundreds of types of molecules, including complex organic species that may represent the building blocks of primitive life.  Modern numerical simulations track hundreds of species and thousands of possible reactions as the molecular clouds evolve under the action of magnetohydrodynamic turbulence and gravity.  In this project, we are exploring how to track the behaviour of those chemical species with properties of the molecular clouds.  We will use machine learning techniques to identify those species which are most sensitive to the density and temperature histories of a volume of gas.  This will involve data mining a huge numerical simulation data set and reducing its dimensionaity to find key species.  Our main goal is to find those chemical species which can act as chemical clocks in the evolution of a molecular cloud and the process of star formation.To that end, I am seeking a student to apply several tools from the field of machine learning to isolate essential features in simulation data.  Compared to many machine learning problems, this is an excellent problem for applying these techniques because we have a well-understood but complex data set.  The outcomes will explore new applications of data mining techniques, extend some methods to develop new approaches, all with an opportunity for high impact in astrophysics.I am a radio astronomer who specializes in developing new image processing and statistical analysis techniques to solve research problems in astrophysics with applications in other areas.   My research areas focus on the statistical analysis of three-dimensional data sets, with a particular emphasis on graph-based image processing.  I also oversee software development for the visualization of large three-dimensional data sets with applications in radio astronomy, geophysics, and next-generation medical imaging.The student will adopt machine learning methods from the standard literature and apply them to a new, large, multi-dimensional data set.  The student will evaluate physical models for the rate of star formation, isolate anomalies that challenge these theories, and also develop new methods for empirically predicting star formation.  The student will create analysis tools in Python to identify the driving factors in the data.  The student will develop a suite of data science skills and develop coding skills.  They will create open-source software suitable for use across astrophysics and in other fields.   They will learn how to create effective graphical presentations of their results and develop their technical writing skills through contributing to a scientific publication.I am seeking a student with a strong background in one or more of astrophysics, mathematics, statistics, numerical computation, physics.  Different aspects of the project will be emphasized depending on the successful candidate's range of skills.  Student with some of the following skills will be strong candidates for the position: machine learning, predictive analytics, numerical optimization, Bayesian statistics, computer programming in C++ and/or Python, high-performance or parallel computing.
Zinc-air batteries (ZABs) are prime candidates to store large amounts of electricity. They use oxygen in the atmosphere as the cathode reactant in the discharge process. Oxygen diffuses into the cell and is reduced to OH- in the presence of a catalyst at the air cathode (ORR or oxygen reduction reaction). At the same time, the zinc anode is oxidized and dissolves in the electrolyte, producing zincate ions. During recharging, zinc metal is reduced from zincate ions and plated at the zinc anode. The oxygen evolution reaction (OER) happens at the air cathode.  ORR and OER at the air electrode are sluggish. In addition, electrode stability can be poor because the catalyst can peel off or pulverize and/or the substrate containing the catalyst can corrode during battery cycling. The key to increasing efficiency and stability is to properly combine a bifunctional catalyst with a suitable battery electrode to catalyze both ORR and OER.  This work will focus on developing improved air electrodes, both the substrate and catalyst, to enable high energy densities over many battery cycles. Ivey has more than 30 years of experience in the field of materials characterization, using techniques such as electron microscopy, x-ray diffraction and surface science analysis. Ivey’s group has become increasingly involved in developing materials for electrochemical energy storage (EES) and in the microstructural characterization of these materials (>50 peer reviewed papers in the EES area since 2003 plus numerous conference proceedings and presentations).              The student will directly assist two current graduate students in their research work on EES. The students are developing novel and facile methods of fabricating catalyst and electrode materials for metal-air batteries. In both cases, the candidate will be actively involved in performing laboratory experiments to assist their research. The student should have a strong background in materials science or materials engineering. Experience with microstructural characterization techniques, such as XRD, SEM and TEM, as well as electrochemical characterization, is a definite asset but not required. The student will learn these techniques.
We are entering the era of time-domain astronomy, where repeated observations of the sky reveal the dynamic Universe are performed at many different parts of the electromagnetic spectrum. We already expect to find exciting sources like the cataclysmic ends of massive stars (supernovae and gamma-ray bursts) and transient emission from neutron star and stellar-mass black holes that steal (accrete) material from a nearby star (X-ray binaries). However, we will undoubtedly reveal unknown sources (perhaps the electromagnetic counterparts to the sources of detectable gravitational waves and astrophysical neutrinos).I am the co-chair of the science working group on transients for the Very Large Array All Sky-Survey (VLASS), an survey being performed at radio wavelengths. This exciting survey will be made over several years, stitching together a relatively deep image of the entire sky visible from New Mexico, where the radio array is located. Three passes will be made providing information about transients. This survey will create a wealth of data from which science ready data products must be made. This requires the development of computational pipelines for advanced data analysis and the ability to handle large amounts of data. In the summer of 2016, the VLASS is performing a pilot study of a small fraction of the sky; the first epoch for the entire sky will be taken starting in the summer of 2017. Together, we will use data from the pilot project and first epoch to develop and test pipelines for transient identification, classification, and communication to the entire world. These pipelines may also be tested against other radio observations by either the Very Large Array or other radio telescopes.Black holes are renown for their consuming nearby material. While the one-way nature of this consumption is unique to black holes, the accretion disk process, where matter with angular momentum tends to fall onto an object through a disk is universal. However, even in black holes not all of the accreting material is consumed. Instead, this inflow of material along a disk is also associated with an outflow of material (particularly) collimated streams of particles, called jets. I use multi-wavelength observations to probe the physics connecting how accreting compact objects (white dwarfs, neutron stars, and black holes) "eat"  and "burp". Together, you and I will develop and test pipelines for identification and classication of transient sources in radio observations, as well as automatically communicating the results of these pipelines to the entire world.You will be required to learn about how radio telescopes acquire data and some of the properties of radio transients; this will be done through a combination of independent reading, working examples, research group meetings, and one-on-one meetings with me. Once you develop this background, you will work with radio data and existing pipelines that identify transient behaviour. As part of your work, you will help develop these tools to better work with the VLASS data, as well as provide better classifications of transient behaviour and tools to automatically communicate results through online resources in astronomy.You should have a strong background in introductory physics (e.g., Mechanics, Electricity & Magnetism) and problem solving. A background in at least one more advanced physics course (e.g., Astrophysics, Modern Physics, Quantum Mechanics) is preferred. You should have a strong background in calculus.You should have a strong interest in astronomy or astrophysics; however, no formal background in astronomy/astrophysics via course is required.You should have an moderate ability to program (for instance having passed an Introductory Computing course); however, you are not required to have taken a formal course.
Asphaltenes molecules are part of crude oil. They are the heaviest most polar component with strong affinity to form large aggregates. The aggregation and consequent precipitation of asphaltene can cause clogging of pipelines, wellbores, and other flow passages in equipment or vessels. This can lead to many safety and environmentally dangerous incidents such as leakage and even explosions. In this project we are looking at the initial stages of asphaltene aggregation and the effects of hydrodynamics as well as interfacial phenomena on aggregation rate, size and configurations. The project involves running the experiment, data recording and analysis as well as numerical simulation.           My research group works on developing micro/nanofluidic platforms for petroleum applications either as on-line sensors or analytical measurement tools. We also use micro/nanofluidics to understand basic fluid behavior in small passages and compared them with bulk properties. We use different types of microscopy especially fluorescence microscopy as well as helium ion microscopy to visualize these phenomena in real time.  The student will run the experiments, acquire data, record and analyze the data, produce graphs/tables, write reports, and make slides. The students need to have a very good grasp on fluid mechanics in laminar regime, mass transfer mechanisms, basics of experimental procedures and system debugging, and numerical methods of solving partial differential equations.  
Cardiac MRI generates a large number of images per patient in each scan. For instance, a typical short-axis sequence of an adult MRI scan consist of more than 200 images, and manual segmentation of left ventricle from all these images might take more than 20 minutes. Only a limited set of measurements associated with the scan is computed in regular clinical practice. Automating the analysis could lead to a comprehensive analysis of the heart function. However, automating the analysis using traditional image processing approaches poses a number of challenges including accurately identifying the regions of the heart chamber walls which have more or less the same intensities as other tissues such as papillary muscles. Recent studies have shown that deep learning approaches have the ability to accurately delineating the regions of interests provided that they are trained with sufficient data.The objective of this study is to delineate cardiac structures and analyze its function automatically. We intend to segment the left ventricle from a sequence of cardiac magnetic resonance imaging. We further plan to investigate the cardiac function through a number of measurements including volumetric filling rate, strain, strain rates and E and A peak filling rates. Deep learning approaches require a large number of datasets for training to produce accurate results. Two hundred MR scans will be utilized in this study, where the first hundred scans will be used as training set and the second hundred will serve as the testing set. The results of the automated segmentation will be compared with manual delineation in terms of Dice score, root mean squared error and Hausdorff distance. The segmentation results of the deep learning approaches will be used for generating quantitative clinical measurements such as ejection fraction, stroke volume, strain, strain rates, volumetric filling rates.  Deep learning is a subclass of machine learning which has recently produced promising results in many application areas including computer vision, and artificial intelligence. Recently, deep learning approaches have been shown to adequately delineate structures from medical images. Cardiac MRI scans produce a large number of images and analyzing all these images is tedious and time-consuming. Automating the analysis could lead to an in-depth analysis of the heart function. However, automating the analysis using traditional image processing approaches poses a number of challenges. This project focuses on utilizing deep learning approaches to automate the analysis of cardiac MRI.The student will be responsible for designing the deep convolutional neural network to perform the cardiac functional analysis. This involves writing codes in Python or MATLAB programming language. The magnetic resonance imaging datasets and ground truth segmentations will be provided. The functional cardiac analysis will involve analyzing a sequence of magnetic resonance images. The student will be encouraged to perform a literature search on the recent developments of machine learning approaches for medical image analysis. The student will also be responsible for comparing the results of the automated method with expert manual segmentation.  Extensive guidance will be provided in the design of the network and analysis of the final results. The student will be encouraged present his or her results as poster or podium presentations at local (e.g., Mazankowski cardiac sciences research day, radiology research day, etc.) or regional meetings. The student will get an opportunity to work with post-doctoral fellows, graduate students, medical students, and undergraduate students in the lab.Our lab is located inside the Mazankowski Alberta Heart Institute at the University Alberta Hospital in Edmonton, Alberta, Canada. This offers an opportunity to regularly interact with cardiac radiologists and cardiologists who will provide feedback on the methodology and results.  The student will get an opportunity to discuss his or her progress in weekly lab meetings.The project requires programming skills in Python and MATLAB. The successful candidate will be an undergraduate student from computer science, mathematics, electrical engineering, computer engineering or any other related discipline with a background in image processing & visualization, and computer graphics. Previous coding experience with deep learning frameworks such as Tensorflow, Theano or Caffe, and image processing software packages such as Insight Segmentation and Registration Toolkit (ITK), or OpenCV is preferable. 
Materials play a very important role in the development of novel devices - both electronic and optoelectronic devices. The research area emcompasses building an expertise in different areas like material growth, device design, optics and biomedical engineering. The integration of the different areas can lead to developing novel devices for a variety of applications including optoelectronics, biosensing, biophotonics and biomaterials. The project will involve growth of different semicondcutor materials and their characterization for development of devices using pulsed laser deposition setup. Semiconductor materials grown are normally characterized for their morphological and electrical properties. This involves using of different techniques to characterize the material with X-ray diffraction, Atomic force microscopy for crystal structure and size. The electrical characterization of the material will be conducted using four point probe for resistivity measurement, Hall measurement for doping concenttration and mobility of the material. All of these properties together determine the usefulness of the material for use in devices. If the grown material has optical emission then photoluminescence measurements will be conducted to study the emission spectra of the material. This project will provide a real time experience of being involved with both growth of materials and simulation of the device. Development of the device requires an understanding of the material as well as the device physics. Simple simulation of the device can lead to more understanding of the device working and requirements of the material. Development of basic device model in simulation software of Crosslight will also be conducted to give more incite on device gemoerty for optimum operation. My research is multidisciplinary, and is mainly focused on developing flexible electronic sensors with optical and sensing elements for applications in photovoltaics, lighting, biosensing, bio stimulation and therapeutic treatment. The research focuses on engineering optical materials and devices, which can be integrated on flexible substrates while retaining their photonic properties and developing novel devices based on them. Another main research area is growth of novel biomaterials, which can be used for tissue and bone implants.The students role in the project will be to do preliminary reserach on new semicondcutor material along with their growth and simulation of devices.They will work along with the gradute students in the lab to work and will be able to use prior knowledge base to develop the techniques and skill set quickly. The experimental part of the work will be conducted in conjunction with a graudate student to obtain faster results. There will opportunity to work with different groups for multidisciplinary expeience and learning. The simulation side of the project will require developing a device design and simulating it. This will result in the material requirements and also predict the device behaviour.  It would be ideal to have two students - one focusing on the experimental side and the other on the simulation side of the device for most effective learning. This would also enable the students to learn from one another and increase their scope of understanding. The project has both experimental and simulation requirements. A student with good device physics and materials background would be a good fit for the project. Any student who is motivated to do hands on experimental work would also be a good fit. Some previous in lab experience would be beneficial but is not required.
PHR  is a tool for intervention design and decision-making on health issues which provides a means for people most affected by health problems to influence how these problems are addressed in society.  The engagement of these people in a study and the valuing of each person’s contribution to the co-creation of knowledge takes place through a process that is not only practical, but also collaborative and empowering.  The engagement of others within the research process can also be important, for example, policy makers who can act on the research findings and thus improve the situation of those affected by a health issue. The International Collaboration on Participatory Health Research (ICPHR) (www.icphr.org) of which the University of Alberta is a consortium member is synthesing knowledge on this type of research. Based on a pilot project undertaken in May 2017  the ICPHR is currently developing the software for an online interactive data based called the Interactive Knowledge Base (IKB) which will be trialled in 2018. The  IKB will be the vehicle for a dialogical participatory knowledge synthesis process involving participatory researchers. The research project looks at the relationship between levels of participation by those who are the subject of a participatory research project and the impact of the research. It will use tools developed as part of pilot undertaken in May 2017.  This work contributes to the on-going work of the ICPHR  (www,icphr .org) in synthesizing empirical findings and developing a knowledge base of PHR projects which users will be able to both contribute their own work and also search for the work of others on key dimensions (e.g. community characteristics, methods, health issue, type of impact) in order to find approaches which may be useful for their particular setting or question.  Participatory Health Research (PHR) is an approach to research, the underlying assumption of which is that participation on the part of those whose lives or work that are the subject of a study fundamentally affects all aspects of the research.  PHR is a tool for intervention design and decision-making on health issues which provides a means for people most affected by health problems to influence how these problems are addressed in society. A key current research focus is the synthesis of existing research concerning the relationship between levels of participation and research impact using an interactive process. The intern will be involved in collaborating with research paper authors to upload their papers into the IKB, and apply pre-developed tools to analyse levels of participation and impact. The person will be trained in the use of the tool. The intern will also facilitate the dialogical process created by the software to create the knowledge synthesis process. Some contribution to the preliminary analysis of the process and the data may be possible.  Interns will be allowed to focus on an area of interest, for example, health promotion, child health, chronic disease, obesity etc. Understanding of social determinants of health and an interest in health promotion and community development.  Ability to use databases. Commitment to participatory research and an interest in research impact/knowledge translation. Ability to engage with others through both an online environment and telephone conversations. Adaptability and willingness to think outside the box and work with in an interdisciplinary environment.
Solid-state electronics has played a key role in shaping today’s information-based society. Since the invention of the transistors in the late 1940s, electronics industry has enjoyed phenomenal growth and has fundamentally transformed the way we work, communicate, entertain and think. So far, silicon has been the key material for a vast majority of electronic devices. However, non-conventional materials and device concepts may play a key role in future electronics. Of particular interest is "Carbon based nanomaterials", especially “graphene” and "carbon nanotubes". Graphene is a strictly two-dimensional material in which carbon atoms are arranged in a planar honeycomb lattice. Graphene exhibits high carrier mobility, in which charge carriers behave like massless particles and may allow low power operation. Being strictly two-dimensional, quantum mechanical effects often manifest in graphene even at room temperatures. Carbon nanotubes can be viewed as rolled up graphene sheet. Non-conventional properties of these materials and their immense potential in diverse sectors such as computing, communications, sensors etc. motivate our research in this area.With the above background in mind, the aim of our project is to explore various exotic properties of graphene and nanotubes and utilize such properties to realize novel device functionalities. Temperature and magnetic field dependent charge transport measurements will be performed since they unravel nonconventional properties of charge carriers. As the field of solid-state electronics undergoes a paradigm shift towards wearable and flexible devices, our design will aim to exploit two key material properties: optical transparency and flexibility. The project is primarily experimental in nature, which relies on in-house expertise on graphene/nanotube growth, transfer and material and electrical characterizations. The student will work closely with the group members (faculty supervisor, graduate students) and also with the research scientists in various local facilities such as in-house NanoFab and on-campus NINT (National Institute for Nanotechnology).Our research at the University of Alberta explores emerging nanoelectronic devices that exploit the quantum mechanical effects at nanoscale geometry. We develop novel nanofabrication methods that enable fabrication of such devices. We closely work with the in-house NanoFab (a nanofabrication facility), on-campus National Institute for Nanotechnology (NINT) and various other local experimental facilities. Device characterization and measurements are performed in our own custom-built setup. We collaborate closely with local theory experts and photonics experts to explore novel applications of our devices. Further details of our work can be found from our recent papers that are available on various databases.(1) Performing thorough literature review using various research databases available at the University of Alberta library and planning of an experiment(2) Performing device synthesis(3) Device characterizations and electrical measurements(4) Data analysis, troubleshooting and independent and critical thinking(5) Participation in group meetings and presentation of results(6) Assist in preparation of manuscripts for publications in journals and/or conference proceedingsRequired skills:(1) Hands-on experience with basic electrical components.(2) Experience in MATLAB and LabView.(3) Basic experience in chemical labs.(4)    Basic knowledge on graphene and carbon nanotubes.Required background:(1) Basic knowledge of electrical devices such as diodes and transistors (BJT and MOSFET). Understanding at typical 3rd year undergraduate level is expected. The student may consider the standard electronics textbook by Sedra/Smith for an overview of these topics.(2) Basic knowledge of electrical circuits, KCL, KVL, Ohm’s law etc.(3) Basic knowledge of solid-state physics (Crystal structure, lattice, basis, Bloch’s theorem, band structure etc.). Suggested text: Kittel, Ashcroft/Mermin.  
With the rapid advances in computer and data storage technologies, massive data have now been routinely recorded in every sector ranging from science, engineering, medical research, business and social networking, etc. Although the technology enables us to collect and to process large amount of data at high frequency rate, we are still lagging a clear understanding of what is the best way to utilize the available data and how to extract important information and feature from the data set. It should be noted that in addition to artificial intelligent and machine learning, solid knowledge in mathematical and statistical sciences also play an important role in the study of data sciences and its applications to solve real world problems. The intern is expected to be a senior undergraduate student in mathematics /computer science/ statistics/ information sciences. The student will be working with the faculty member and the research group consisting of graduate students and post-doctoral research fellows. He/she is expected to participate a regular weekly meeting with the group and to report his/her progress. The student is also expected to be able to carry out research task independentlyThe student should have a strong background in mathematical and statistical sciences and capable of computer programming using MATLAB,  C / Fortran. The student is expected to be able to carry out independent.
There are two ways in which the stars can interact: the stars could exchange their matter but still exist as individual stars, or they come so close that they start sharing their layers. As matter flows from the 'normal' star onto a compact object, the potential energy released is emitted in form of X- and gamma-rays. The tremendous amount of the released energy makes such 'X-ray binaries', identified as very luminous sources on the Earth's sky. The formation of X-ray binaries is governed however by the preceding, unseen interaction the so-called "common envelope event". A common envelope itself is when two stars their outer layers, and it ends by either expel of the envelope of formation of a compact binary which could become an X-ray binary, or merge into a  single object. Depending on student's skills, previous knowledge and preferences, a project will be tuned either to modeling mass transfer in an X-ray binary using 1D code, or to modeling two stars smashing into each other using 3D code.The research is related to theory of stars that interact with each other, where the possibilities for the research will be either to model 1D stars during an interaction with all details of their structure, or model simplified but 3D stars using hydrodynamical codes.run simulations, extract data, read literature, write report, discuss findings with the supervisorcomputer literacy, been able to code using in at least one language (Python, C, Fortran, etc), basic knowledge of Linux/Unix/MacOS(shell) environment, basic astronomy background, been familiar with stellar evolution and hydrodynamics
Skin cancer is one of the most frequent types of cancer, and melanoma is the most aggressive type of skin cancer with high mortality rate. The pathological examination remains the gold standard for the final diagnosis of cancer. Traditionally, the histopathological slides are examined under a microscope by pathologists, and the diagnosis decisions are made based on the image characteristics. The spatial distribution and morphological feature of the melanocytes are very useful diagnosis information. Nowadays, with the help of high-speed and high-resolution scanning techniques, a whole slide digitized image (WSI) can be obtained from the slide tissue glass, and doctors can analyze the image on a computer screen and do the diagnosis. In our Lab, we are developing computer-aided diagnosis (CAD) techniques for Melanoma based on histopathological image analysis. The objective is to automate the diagnosis process and help the doctors to do the diagnosis. The developed technique provides > 95% diagnosis accuracy. However, because of the huge size of histopathological images (in the order of several Gigabytes), the software-based processing time is large. In a previous MITACS project, we developed a hardware implementation of first part (epidermis segmentation) of our CAD software. This proposed project aims to develop the hardware implementation of the second part: epidermis analysis based on the spatial distribution and morphological features of the melanocytes. This part includes nuclei detection, melanocytes detection in the image and performs diagnosis. This part along with the first part (already done) will enable the algorithm to reach at a preliminary diagnosis level.Medical Image Analysis, Skin Cancer Detection, Hardware architecture, The student will do hardware implementation of the CAD technique. It will involve(i) Division of algorithm between software and hardware: There are many different algorithms used in the CAD technique, such as image enhancement, thresholding, gradient calculation, segmentation, pattern matching. Some techniques can be easily executed in software. Among the compute intensive parts, some techniques may not be suitable for hardware implementation. Alternative techniques which are more suitable for hardware implementation may be explored. The student will identify the algorithms that are suitable for hardware and software implementations. The software part may be implemented in C/C++ for faster execution.(ii) Hardware accelerator: The compute intensive parts shall be implemented in VHDL. Appropriate parallelization techniques shall be explored for running the algorithm on different datablocks simultaneously. After VHDL implementation is complete, the code shall be run  on an Altera Cyclone FPGA board available in our Lab.(iii) Graphical User Interface: The student will develop a GUI and associated software that glues the above two togetherThe student should have research interest in the areas of image analysis, and pattern recognition. Undergraduate courses in advanced logic design and digital signal processing would be helpful. A good background in mathematics, partial differential equations would also be useful. Programming language such as MATLAB and VHDL is necessary for the software implementation.
My long-term research objective is to quantify how the underlying environmental factors control organic matter accumulation and distribution in boreal forest soils.  With this research program, I plan to clarify how interactions between the soil geological material and vegetation may ultimately determine the response of boreal soil carbon to climatic changes. A variety of boreal forests from across Canada are included in this program. This allows for characterization of soil organic matter from wide ranges of geological materials, forest stand types, and climate. I am a soil biogeochemist with a special interest in carbon fluxes and organic matter processes. The focus of my research is in three areas: 1) quantifying the underlying environmental factors controlling organic matter accumulation and distribution in soils; 2) relating measurable organic matter quality indices to soil functioning (nutrient fluxes and microbial biodiversity); and 3) predicting the response of soil organic matter to natural and anthropogenic disturbance. The student will help with fieldwork and soil sampling in Alberta, and will conduct some of the chemical fractionation protocol in the laboratory to isolate the various soil organic carbon pools. Overall, this project will allow the student to be exposed to a variety of field and laboratory techniques related to soil carbon research, while enabling her/him to follow a research project from sample collection all the way to data analysis and interpretation.These are the required skills of the student:Some experience and keen interest in environmental sciences, including soil science, and/or environmental chemistryPositive attitude and ability to work effectively as part of a teamStrong desire to learn
Due to environmental factors and traffic loading, roadways in Canada’s coldest regions are deteriorating faster than maintenance can prevent the damage. Road agencies are now facing aging systems with lower serviceability and higher maintenance costs, with increased funding put toward road repair each year. An extensive amount of research has addressed pavement engineering issues in warm to moderate climates, yet these results cannot be applied to Canada’s cold regions. Hence, investigation the impact of cold climates on pavement performance, as well as testing the feasibility of utilizing waste and recycled materials in road construction is the main goal of this study.Civil engineering, pavement and geotechnical engineering.Working closely in the lab and field with graduate students, preparing reports and presentations.Civil engineering having basic knowledge about asphalt pavement material, aggregates, mix design and  soil tests.
The research, sponsored by two NSERC Collaborative Research and Development Grants, is to assess and mitigate the construction risks of several underground trenchless construction technologies, including horizontal directional drilling, pilot tube microtunneling, and pipe bursting. This position represents a unique opportunity at the interface between field and laboratory research in both theoretical and applied areas of trenchless technology. The Consortium for Engineered Trenchless Technologies (CETT) is dedicated to advancing the design and application of trenchless technology in Canada and across the globe. Located in Edmonton, Alberta, known as the "capital of trenchless technology", we have privileged access to trenchless pioneers and state-of-the-art-facilities through our industry partnerships. Under the direction of our Industry Advisory Board, we collaborate to address the most pressing challenges in the field today and lay the foundation for excellence in innovation and education.The candidate will join the Consortium for Engineered Trenchless Technologies (CETT), and will work with graduate students on one or more aspects of the research, such as field data analysis, numerical modeling, and laboratory tests.• A one-page letter of application (doc or pdf) expressing your interest in the specific research project, a description of your previous research experience and, if applicable, your plans to pursue graduate studies • Current enrollment in a Bachelor’s Degree program• GPA 3.2/4.0 or higher 
The unprecedented rise in the efficiency of organic-inorganic lead halide perovskite solar cells has captured the attention of the scientific community, with rapid advancement in efficiency over the past five years. The ease in which perovskite based solar cells can be manufactured at low temperatures and using a solution-based approach makes them extremely attractive when compared to convention solar cells. The most effective perovskite is the methyl ammonium (MA) lead iodide (MAPbI3) which has been shown to deliver an efficient ~20% conversion, unfortunately the stability of such a species in the natural environment is of concern for the conventional lifetime solar cells are in use (i.e., 20 to 30 Years). This is due to its propensity to breakdown under routine conditions including the high temperature phase change which occurs at (>60 oC,) and its hydroscopic nature, namely absorbing water eventually forming PbI2, a highly water solution lead salt.  This has lead to great concerns regarding the leaching of Pb based salts into the environment, leading to severe socioeconomic issues if not contained. MASnI3 is far less toxic, although more reactive and less efficient at transfer. Efficiency should be tunable over time to improve this aspect, although the reactivity remains to be tackled. Our team is a materials/physical chemistry group that study structure-property relationships in various chemical problems using solid-state NMR spectroscopy. We are currently focusing on various ordered and disordered inorganic based materials with biomaterials application (e.g., bioceramics, glasses and minerals, ionomer-glass cements and potential drug/vitamin coordination complexes). We are also interested in perovskite-based photovoltaics and catalytic microporous systems. Our synthetic routes often entail traditional melt-quench, high temperature  or sol-gel approach; while our research is multidisciplinary often requiring us to interact with engineering or industry leaders.  The research assistant will synthesize a series of photovoltaic perovskites using conventional methods. Composition and crystal structure of these materials will be confirmed using EMPA/SEM and XRD methods. Essential to this study is to identify and extract NMR parameters which can provide significant breakthroughs in the overall structural and materails stability using MAS NMR spectroscopy (e.g., 207Pb, 119Sn, 13C, etc.). These early studies will provide NMR spectroscopic fingerprints, which could be used to identify and address ion mixing within varoious inorganic solar cell candidates.Students should have some type of physical science or engineering background. Solid-state NMR spectroscopy is used extensively within our research group, therefore some background in physical chemistry, physics or chemical engineering is often preferred, although not necessary.  The applicant should have a good understanding of inorganic chemistry and spectroscopic techniques used for inorganic solids.
Many northern Canadian communities are concerned about Helicobacter pylori infection, a bacterial infection of the stomach, and its associated diseases including peptic ulcer and stomach cancer. Research indicated that northern Canadian communities suffer from a disproportionately high prevalence of H. pylori-related disease compared to the population in south Canada. Treatment for this infection that had conventionally been used for the past decades also commonly failed in this region. Community concerns have been brought to the attention of researchers and in response, the Canadian North Helicobacter pylori (CANHelp) Working Group was established, with the aim of addressing these concerns through community-based research. The multidisciplinary research team brought together epidemiologists, microbiologists, gastroenterologists, pathologists, anthropologists, health economists, community-based organizations, northern health research organizations and regional/territorial health authorities. The CANHelp Working Group has developed community-driven projects in northern Canadian communities, including Aklavik, Tuktoyaktuk, Fort McPherson and Inuvik, Northwest Territories, and Old Crow, Ross River and Teslin, Yukon. Each project is designed in collaboration with a local planning committee consisting of community representatives, health centre staff and researchers. A community project typically includes six main components: surveys of health and socio-environmental factors using questionnaire-based interviews, urea breath test (UBT) screening for H. pylori infection, endoscopy, treatment, long-term follow-up, and knowledge exchange. Our goals are to describe the diseases burden and risk factors associated with H. pylori infection; to develop health care policies to reduce health risks from H. pylori; and to develop knowledge exchange strategies that help foster a greater understanding of health risks associated with H. pylori infection, as well as solutions and unsolved challenges for reducing these risks. My research expertise includes epidemiology with an emphasis on cancer and infectious diseases and, in particular, Helicobacter pylori infection, as well as community-based research and knowledge exchange. My training consists of a joint MPH-MA degree in Epidemiology and Latin American Studies followed by a PhD in Epidemiology at UCLA. Subsequently, I established a research program on the epidemiology of Helicobacter pylori infection, directing projects in Colombia, the US/Mexico border region, and most recently, in northern Canada, (Northwest Territories and Yukon). Note that epidemiology does not fit in the available Profile discipline categories, as it bridges life and social sciences.The student will develop their research focus within the scope of the CANHelp Working Group research program. Opportunities include, but are not limited to: - Develop and evaluate knowledge dissemination tools. For example, the student can work with our collaborators and community members to develop a documentary, an educational video series , and/or interactive games about the research program and scientific knowledge of H. pylori-associated diseases. The student would then evaluate the effectiveness of the tools s/he developed and make recommendations for future improvements. The student can also analyze the data on access to our research program website and evaluate if the existing website reaches the target audience and how frequently it is used. The student would make adjustments and re-evaluate the effectiveness of the website to communicate and disseminate our research findings.- Conduct a data analysis project. The student will apply scientific and/or statistical methods training to a data analysis which may involve the use of previously collected data from surveys, semi-structured interviews, medical chart reviews, UBT screening, microbiological lab work, histopathological examination and/or treatment follow-up. Prior knowledge pertaining to data entry, data cleaning, data management and/or data analysis is recommended but not required. In addition, the student will have the opportunity to learn about multidisciplinary research and meet different northern researchers. The student will expect to work with team members and provide support to the research program as needed.The student will participate in our bi-weekly staff meeting and meet with the direct supervisor every week.
Salmonella enterica is a significant microbial contributor to food-borne illness causing over 1 million infections per year in the United States. S. enterica encodes Type 3 secretion systems (T3SS) that are essential for pathogenesis and transport bacterial effector proteins into host cells. These effector proteins interface with, and subvert host processes to favour the pathogen. The highly conserved “novel E3 ubiquitin ligase” (NEL) effector proteins (SspH1, SspH2, SlrP) have been reported to subvert host immunity. Interestingly, some NEL effectors have been shown to elicit E3 ligase-dependent, functional phenotypes in “host” organisms from different kingdoms.  The cross-kingdom nature of this research project translates to a broad range of experimental avenues for investigation. Experiments in human cultured cells will focus on host protein interactions between SspH2 and host innate immune components. A candidate list of potential interactors will be investigated and alterations in immune signaling will be characterized as a consequence of potential interaction with SspH2. Experiments in plants will characterize innate immune responses induced by catalytically-activated SspH2; as well as characterizing the physiological consequence of long-term expression of SspH2 in planta. Experiments in yeast will focus on an in vivo yeast lethality screen that has been developed as a powerful selection for small molecule inhibitors of NELs. Chemical and genetic suppressors of the NEL-induced lethality phenotype will be pursued.NEL inhibitors would be valuable probes for studying bacterial pathogenesis, and as potential anti-infectives, as these enzymes are proposed to primarily subvert immunity and have been identified in other globally important infectious bacteria including Yersinia, Escherichia, Pseudomonas and Shigella.One of the Bhavsar laboratory’s specialized area of research is in bacterial pathogenesis. We strive to understand the mechanistic details underlying interactions of bacterial effector proteins and host factors. We are particularly interested in the Novel E3 ubiquitin ligase (NEL) effector proteins. Using a variety of model systems including cell culture, yeast and plants, we aim to discover new host-pathogen interactions and leverage these insights to target bacterial pathogenicity and explore anti-infective strategies. The goal of the research program is to understand the different strategies bacterial pathogens employ in a range of hosts that potentially spans kingdoms.Non-laboratory roles: The student will be required to read relevant background literature and experimental protocols. A written report of the research project will be expected at the end of the 12-week period that will remain with the principal investigator. In addition, the student will be responsible for recording any new protocols developed in the course of their project. The student will be required to create a LinkedIn/Researchgate profile that includes the laboratory in their network. Laboratory roles: The student will work in the lab under partial supervision of a senior graduate student or the principal investigator. Depending on their background, the student will be expected to conduct experiments related to tissue culture, yeast transformation and growth or plant agro-infiltration. In addition to performing experiments, after appropriate training, the student will be expected to perform data analysis to be presented to their supervisor and/or at lab meetings. The student will also be assigned routine lab “jobs”, particularly those pertaining to the equipment/resources used in their project.The student should have a background in biological sciences and be familiar with microbiology, molecular biology and biochemical concepts. Experience with tissue culture, yeast, and/or plant molecular methods would be an asset. The student must be an effective communicator and well-organized. The student should be comfortable with, and have the ability to, work largely independently after initial training. A high degree of critical thinking skills is expected.
The aim is to understand the effect of protective mutations on the structure of proteins involved in neurological disorders. These states may guide towards the structure-based drug design of agents to block misfolding. Systems being studied include Alzheimer’s Disease, Creutzfeld-Jakob Disease and Chronic Wasting Disease.  The relevant protein states range from non-native and flexible to prefibrillar and oligomeric species.  Nuclear Magnetic Resonance (NMR) spectroscopy is a powerful technique that provides structural and dynamic information about protein states, and will be used to characterize native and pathogenic conformations. We will focus on the initialization of aggregation and conformational effects of protective and disease-associated mutations.  Native and non-native interactions caused or disrupted by the mutations will be studied. The resulting information will describe non-native and prefibrillar states including compactness, self-assembly, solvent interaction and will also allow mapping of changes during structural transitions.  This will allow us to have a detailed structural and dynamic description at atomic resolution. In addition, we will develop methods to monitor changes in protein structure in real time with high temporal and atomic resolution. The major structural technique used in the research project will be high resolution, multidimensional NMR spectroscopy of isotope labeled proteins. The advantage of NMR over other biophysical techniques lies in its ability to provide both dynamic and structural information about a protein in a variety of different states at atomic resolution. In addition, we will use Electron Microscopy and Light Scattering to characterize different states of proteins and polypeptides.Michael Overduin’s lab focuses on structural biology of proteins involved in cell adhesion, signaling and endocytosis. The aim is to understand how diseases progress and can be combated by molecular design. Methods including NMR are being used and developed to identify unexploited interdomain, lipid binding and allosteric sites, with the end goal of providing new avenues for small molecule drug discovery. The team discovered the mechanisms of desmosome assembly, phospholipid recognition by ALIX, FYVE, PH, PX and tetraspanin proteins. Technological advances include the MODA tool which predicts lipid binding surfaces, and the SMALP system for studying native membrane proteins. The role includes production of protein samples using standard recombinant DNA and chromatography methods using affinity tags. Mutations will be designed and compared with wild type forms. Structural stability will be assessed by protein thermal shift and circular dichroism (CD) assays, which are relatively rapid and easy to perform over a range of temperatures and solution conditions.  Structural comparison will be performed by NMR  and CD experiments, which allow conformational features to be identified. The available binding assays include isothermal titration calorimetry, microscale thermophoresis and surface plasmon resonance detection, providing several alternatives to monitor functional activity. Data will be analyzed in standard software packages and compared to generate consensus structures and compare states. Students are expected to participate in weekly lab meetings and present their work orally and in written reports. Application are invited from BSc and MSc students with an interest in the molecular mechanisms of proteins involved in disease causation and progression. Successful completion of undergraduate courses in biology, chemistry and either physics or mathematics is required. Experience in molecular biology and protein biochemistry would be advantageous. 
Trunk instability is a major problem for people with neuromuscular disorders affecting the transmission and integration of sensorimotor information. It not only compromises their independence during activities of daily living (ADL), but can also lead to secondary health complications. Consequently, it is not surprising that, for example, people with spinal cord injury (SCI) prioritize the recovery of trunk stability over the recovery of walking function.In order to develop new strategies for alleviating the problem of trunk stability in different populations, a better understanding of trunk control mechanisms in healthy individuals is needed. In this context, perturbation paradigms are commonly used to shed light on those neuromuscular mechanisms that are responsible for restoring balance in a sitting posture. One limitation of these paradigms, however, is that the utilized perturbations apply forces in one or multiple discrete directions. Considering the complex muscular structure of the trunk, our hypothesis is that continuous perturbations in all horizontal directions would provide critical information on the synergies of various trunk muscles that are needed to maintain or restore balance during sitting. Based on these considerations, the purpose of this project is to capture trunk kinematics, ground reaction forces, and trunk muscle activity in healthy young individuals who experience continuous perturbations while sitting on an unstable, instrumented wobble board. Experimental data will be recorded via an embedded inertial sensor (wobble board kinematics), a force platform, and an electromyography system. Subsequent analyses will allow us to identify the timing of and relationship between (1) trunk kinematics; (2) center of pressure fluctuations; and (3) muscle activation throughout the transverse circular plane (360 degrees).Dr. Albert Vette is currently a tenure-track Assistant Professor in the Department of Mechanical Engineering, University of Alberta, and a Research Scientist at the Glenrose Rehabilitation Hospital, Edmonton, Canada. His work is centered at the interface between musculoskeletal biomechanics, neuromuscular control, and rehabilitation engineering. Particular research interests of Dr. Vette include the dynamics and control of neuromuscular processes; the modeling of physiological systems; sensory-motor integration during human movement and posture; and assistive technology for individuals with neurological disorders.In order to realize the perturbation experiments, a sitting apparatus, wobble board, and force platform have been designed and are currently being built. The task of the student will be three-fold:(1) To integrate the various components of the system (wobble board + sensor, force plate, and electromyography system) to ensure smooth communication and data transmission.(2) To perform preliminary experiments with the instrumented wobble board and force platform to ensure the integrity of the kinematic and kinetic measurements. This measurement validation will be performed in a motion capture laboratory that allows the comparison of the wobble board measurements with those from a gold standard motion capture system (using reflective markers). (3) To participate in and contribute to the application of the system in the experimental context described above. The student will be actively involved in experiments with healthy individuals that are performed to acquire the necessary biomechanical and electrophysiological data. This work also includes the processing and analysis of the acquired data.Note that all work will be performed under continuous supervision and guidance from Dr. Vette.The student should have a background in Mechanical, Computer, Electrical, or Biomedical Engineering - or any related field. Students should have some knowledge in data acquisition, processing and analysis, and be generally interested in the biomechanics research field.
In light of over 180,000 injurious falls per year in Canadian seniors, it is not surprising that falling is a major health problem and an immense economic burden on our health care system. To reduce the risk of falling in the elderly, the detection of age-related changes in postural control prior to the first incidence of falling would be highly beneficial. In this context, balance impairments can be assessed by examining the body’s center-of-pressure (COP) fluctuation during upright, quiet standing. These COP time series are then characterized in both time- and frequency-domain using quantitative measures, called posturography. While over a dozen of insightful posturographic measures exist, they require a force platform that is usually very expensive. As a consequence, posturographic assessments are not regularly used in clinical settings and are often constrained to research lab environments.In order to make posturographic assessments more readily available, the first objective of this project is to develop an inexpensive force platform that can sense the body’s COP fluctuation with an accuracy that is sufficient for clinical assessments. The second objective is to test the performance of the force platform in comparison to a gold standard, laboratory-grade force platform. In particular, common COP measures in time- and frequency-domain will be computed for young and elderly healthy individuals completing upright standing trials on both systems.Dr. Albert Vette is currently a tenure-track Assistant Professor in the Department of Mechanical Engineering, University of Alberta, and a Research Scientist at the Glenrose Rehabilitation Hospital, Edmonton, Canada. His work is centered at the interface between musculoskeletal biomechanics, neuromuscular control, and rehabilitation engineering. Particular research interests of Dr. Vette include the dynamics and control of neuromuscular processes; the modeling of physiological systems; sensory-motor integration during human movement and posture; and assistive technology for individuals with neurological disorders.The first component of this project, i.e., the development of the force platform, is currently underway. Our expectation is to have a final design of the force platform by the end of summer 2017 and prototyped by the end of fall 2017. In light of this, the Globalink 2018 student will work on the second component of the project. Specific tasks are:(1) To integrate the inexpensive force platform with other experimental systems (such as an electromyography system) and ensure smooth and accurate data transmission/acquisition.(2) To perform experiments in healthy individuals (young and elderly) to acquire the necessary biomechanical and electrophysiological data for quantifying the body’s COP during standing (inexpensive and lab-grade force platforms). Note that the student will be part of a team executing these experiments.(3) To process and analyze the acquired data to characterize the accuracy of the COP measurements for both systems (inexpensive and lab-grade force platforms). Data will be analyzed in terms of (1) utilized platform; and (2) age of participants.Note that all work will be performed under continuous supervision and guidance from Dr. Vette.Preferably, applicants should have a background in Engineering (Mechanical, Electrical, Biomedical, ...) or related field. Students should have some knowledge in experimental data acquisition, processing and analysis, and be generally interested in the biomechanics research field.
Recent developments in the field of neurorehabilitation suggest that functional electrical stimulation (FES) may have the potential to facilitate standing and walking in people with spinal cord injury. However, the time delay from muscle stimulation to torque generation (= torque generation delay) might threaten postural stability and needs to be accounted for by envisioned closed-loop FES control strategies.In order to determine the torque generation delay for one of the most critical joints during stance control, the first objective of this project is to develop a load cell-based sensor device that can measure isometric ankle torques at different joint angles. The second objective is to use the sensor in healthy individuals to quantify the torque generation delay as a function of muscle activation frequency and amplitude. The obtained results will enhance our knowledge on torque generation delays and assist in developing better control strategies for neuroprostheses.Dr. Albert Vette is currently a tenure-track Assistant Professor in the Department of Mechanical Engineering, University of Alberta, and a Research Scientist at the Glenrose Rehabilitation Hospital, Edmonton, Canada. His work is centered at the interface between musculoskeletal biomechanics, neuromuscular control, and rehabilitation engineering. Particular research interests of Dr. Vette include the dynamics and control of neuromuscular processes; the modeling of physiological systems; sensory-motor integration during human movement and posture; and assistive technology for individuals with neurological disorders.The first component of this project, i.e., the development of the torque sensor device, is currently underway. Our expectation is to have a final design of the sensor device by the end of summer 2017 and prototyped by the end of fall 2017. In light of this, the Globalink 2018 student will work on the second component of the project. Specific tasks are:(1) To integrate the torque sensor device in an experimental setting (that includes electromyography measurements) to validate the torque readings and ensure smooth and accurate data transmission/acquisition.(2) To perform experiments in healthy individuals to acquire the necessary biomechanical and electrophysiological data for quantifying the torque generation delay.(3) To process and analyse the acquired data to characterize the relationship between muscle activation (amplitude and frequency) and torque generation. Data will be analyzed in terms of time delay magnitude and muscle-fatigue resistance.Note that all work will be performed under continuous supervision and guidance from Dr. Vette.Preferably, applicants should have a background in Mechanical, Computer, Electrical, or Biomedical Engineering (or related field). Students should have some knowledge in device development, data acquisition, processing and analysis, and be generally interested in the biomechanics research field.
Major northern airports and airstrips in Canada require infrastructure investments. Typically, under these conditions, airport authorities and governments look to runway capacity expansion to alleviate delays due to harsh weather, and improve delivery services to small communities that rely almost solely on air. However, the contributions of capacity expansions to reductions in delay are unclear and often, debated, as the impacts of these capacity expansions cannot be isolated from simultaneously occurring changes to demands as well. This is an issue of concern for governments given that runway capacity expansions can take many years and cost in the order of billions of dollars. The purpose of this project is to refine a model that simulates airport operations and can extricate the effects of capacity changes as well as demand changes. The model is able to create counterfactual (i.e., “what if?”) scenarios at airports, using a stochastic queuing engine, to estimate the impacts of runway capacity expansions, capacity shortfalls, inclement weather, etc. When there have been simultaneous changes in capacity and demand, the model is able to isolate how the changes in capacity and changes in demand have each impacted airport operations and delays. However, the currently existing model is very basic; refinements would make it much more powerful and provide more informative and insightful results for airport planners. The purpose of this project is to refine the basic model to not only account for weather impacts to operations, but also aircraft fleet mix and possibly other characteristics that affect airport runway operations. A major component of this research is to create a simple standalone software, or MATLAB script, to execute the model. In particular, we will investigate data pertaining to isolated airports and airstrips in Northern Canada and the Arctic.I am interested in large-scale transportation systems; my research aims to better understand, assess, and plan operations of the air transportation system, multi-modal intercity travel networks, as well as systems operating within northern environments. Although many aspects of large-scale transportation systems are not necessarily well-understood, we are faced with rapidly changing technologies, increasing travel demands, and climate change impacts. My research aims to provide more clarity on how the inputs and outputs of these systems are connected, using data analysis and other quantitative modeling applications, and how they impact past, current and future policies.The student will be required to assist in operationalizing the model in a simple standalone software or Matlab script. The existing model code will be provided for guidance. The student will also be asked to test the model on datasets from several airports where there have been major changes in operations (capacity- or demand-side), and assist in results assessment and interpretation. The student will also aid in preparing documentation on the script/software, help to document testing results (in addition to other writing tasks) that will be included in a technical report or publication, and also be expected to give an internal presentation of their work to the transportation systems research group. The student will work closely with the supervising professor and a graduate student, over the course of the internship. The student will share offices with other transportation engineering graduate students.The student should have a very strong quantitative background, with excellent logic and reasoning skills. In particular, a student with experience in mathematical modeling and optimization, Geographic Information Systems (GIS), and statistical analysis would be well-suited to this work. The student should be comfortable with stochastic modeling and have an interest in transportation engineering, transportation economics, operations research, and aviation studies. The student must be proficient with coding language(s), and have experience using MATLAB (a must), R (highly desired), and CPLEX (optional).
The province of Alberta is vulnerable to a wide range of emergency events that contribute to various impacts on the province including loss of life, destruction of property, environmental degradation and significant economic loss.  As the frequency and intensity of emergency events have increased in recent years, the costly and negative impacts on Albertans have also increased. Transportation network capacity, redundancy, and overall operational robustness become of critical concern. However, our understanding of large transportation networks tends to be static and site specific. Firstly, we would like to explore how pre-processed LiDAR data may be used to quickly and efficiently construct transportation network representations, tailored to explore different types of transportation engineering, planning, and policy questions. Secondly, we would like to use the network model to explore the vulnerability levels of communities in Alberta to natural disasters – more specifically, evacuation capacities and other characteristics critical to crafting evacuation policies and understanding where infrastructure investments are necessary. We would like to better understand the interconnectedness of Alberta’s highway system, focusing on the potential impacts of facility outages to evacuation capacity on a network level. We use a network model with key information about community locations, transportation network characteristics (capacities, interchanges, routes, etc.), as well as choose and/or develop performance measures. The purpose is to identify communities at risk, as well as location and transport network characteristics that put them at risk. Model outputs will also demonstrate how the existing network can be more efficiently and effectively utilized in full-scale evacuations. Outputs may also reveal deficiencies in the network, particularly lack of network redundancy and future network capacities that may have shortfalls or are incompatible with future land use development plans. I am interested in large-scale transportation systems; my research aims to better understand, assess, and plan operations of the air transportation system, multi-modal intercity travel networks, as well as systems operating within northern environments. Although many aspects of large-scale transportation systems are not necessarily well-understood, we are faced with rapidly changing technologies, increasing travel demands, and climate change impacts. My research aims to provide more clarity on how the inputs and outputs of these systems are connected, using data analysis and other quantitative modeling applications, and how they impact past, current and future policies.The student will be required to assist graduate students on a project team. They will be asked to provide all types of research support, from literature review, network model development and coding (typically in Matlab and GIS), and running (and assessing and presenting) model results using a variety of software and platforms. They will also be expected to provide support in producing documents such as project reports, presentations, and journal and conference publications. It is a must that the student is able to work well in a team research environment, under the direct guidance of PhD and MSc students, and myself (supervisor). The student will attend research group meetings and other meetings pertaining to the project itself.The student should have a very strong quantitative background, with excellent logic and reasoning skills. In particular, a student with experience in mathematical modeling and optimization, network models, Geographic Information Systems (GIS), and statistical analysis would be well-suited to this work. The student should have an interest in transportation engineering, transportation economics, operations research, statistics, and/or econometric models. The student must be proficient with coding language(s), and have experience using MATLAB (a must), R (highly desired), and CPLEX (optional). Must be able to work in a team with other undergraduate and graduate students.



The kinase protein Fyn is a member of the Src family kinases and is also regulatory protein in the cell that controls many signaling functions such as cell growth, survival, and motility. In addition, it is known that Fyn plays a critical role in the development of various cancers, including prostate and breast cancer. It has also been implicated in the development of resistance to anti-cancer agents, thus preventing effective treatment of malignancies. The ability of Fyn to localize to the plasma membrane and the role of its unusual Src homology 2 (SH2) domain remain unclear. Elucidating the identity of its lipid ligand and binding site, and eventually the molecular structure of the lipid-complexed Fyn SH2 domain, will lead to a greater understanding of how Fyn functions in the cell. The overall aim of this project is to elucidate the novel membrane binding mechanism of the Fyn protein at atomic and cellular levels of resolution. We have used the membrane optimal docking area (MODA) software, developed by Dr. Overduin and colleagues, to predict putative membrane docking sites of the SH2 domain in the kinase protein Fyn. Our first objective is to discover which lipids bind specifically to the Fyn SH2 domain using binding assays, with phosphatidylinositol (3,4,5)-trisphosphate being a prime candidate based on available cell biological data. The second objective is to use structural methods to examine the binding mode of the ligand and its proximity to known regulatory and functional sites as well as interfaces with the adjacent SH3 and kinase domains. Finally, the interaction of Fyn with the plasma membrane will be disrupted by designing mutations in residues identified by MODA, revealing the value of these sites for therapeutic intervention. Together these results will yield a novel site for the development of selective inhibitors for this oncoprotein.Michael Overduin’s lab focuses on structural biology of proteins involved in cell adhesion, signaling and endocytosis. The aim is to understand how diseases progress and can be combated by molecular design. Methods including NMR are being used and developed to identify unexploited interdomain, lipid binding and allosteric sites, with the end goal of providing new avenues for small molecule drug discovery. The team discovered the mechanisms of desmosome assembly, phospholipid recognition by ALIX, FYVE, PH, PX and tetraspanin proteins. Technological advances include the MODA tool which predicts lipid binding surfaces, and the SMALP system for studying native membrane proteins. The proposed research project will lay a foundation of laboratory skills used to create, manipulate, and visualize proteins and characterize their interactions with other biological molecules. In addition to site-directed mutagenesis and protein expression and purification, the student will learn advanced techniques to characterize protein and ligand structures using NMR spectroscopy and SPR experiments with soluble lipid molecules and bilayers. The specificity for particular phospholipids will be assessed by liposome pull down experiments. Quantification of the specific binding interactions will be carried out using surface plasmon resonance (SPR) detection. The sites of specific lipid binding will be mapped by nuclear magnetic resonance (NMR) using available assignments and structures. The key determinants, including basic residues that bind the phospholipid headgroups, will be mutated to glutamates to abolish lipid binding. These results will then be presented by the student to the Membrane Protein Disease Research Group at the University of Alberta in a student seminar series in August.Application are invited from BSc and MSc students with an interest in the molecular mechanisms of proteins involved in disease causation and progression. Successful completion of undergraduate courses in biology, chemistry and either physics or mathematics is required. Experience in molecular biology and protein biochemistry would be advantageous. 
The requirements for heat and flame protective clothing are quite stringent and include flame resistance, heat shrinkage, heat transfer, resistance to tearing, strength of seams, resistance to liquid penetration, water vapor permeability, water absorption, and shrinkage during cleaning for instance. On the other hand, the assessment of the long-term behavior of the protective clothing is very limited. For instance, only the moisture membrane, which is situated between the outer layer and the thermal liner in firefighters’ bunker suits, is subjected to accelerated aging testing, and only the effect of light exposure is measured. Yet, it has been shown that exposure to UV, heat, moisture, abrasion, laundering cycles, etc. reduces the performance of heat and flame protective materials over time. In addition, the damage generally reaches an advanced stage before it can be visually detected. As a result, the residual level of performance of the clothing may have become much lower than the requirements while the worker thinks he is still protected. The project is thus aimed at providing solutions to allow wearers of fire protective clothing to assess the condition of their clothing during use. The avenue explored is based on sensor yarns embedded in the fabric that can warn with a change in color if the material performances have reached an unsafe level. For instance, phenolic compounds may turn brown or pink if oxidized as a result of severe thermal exposure. The project will involve the preparation of samples comprising sensor yarns embedded within fabrics made with high performance materials. Samples will then be exposed to aging conditions (intensity and duration of exposure to heat, UV, etc.) known to bring the high performance materials to different levels of loss in performance. The obviousness of the warning provided by the change in color will be quantified.High performance materials and textile structures are required to manufacture protective clothing for firefighters, workers in the oil and gas industry, and others exposed to heat and flame. New materials have been developed for that purpose over the last 50 years: aramids (e.g., Kevlar®, Nomex®, Kermel®), poly (melamine-formaldehyde) (Basofil®), and oxidized polyacrylonitrile (PANOX®). These fibers display high mechanical properties and are chemically, thermally, and fire resistant. However, the various conditions the materials are exposed to during the lifetime of the clothing may reduce their performance over time. The mission of the intern in this research project includes the following tasks:• Analyze the literature to identify potential solutions for the sensor material• Locate and obtain the materials• Prepare an experimental design• Produce samples• Perform aging treatments• Characterize the change in color in the sensor yarn resulting from the aging treatment as well as the contrast with the rest of the fabric• Analyze the results • Produce technical reports• Prepare progress presentationsThe intern will work in close collaboration with a master student in textile science who studies the aging behavior of protective clothing materials used in the oil and gas industry. He will provide him/her with data relative to the loss in performance of high performance fabrics used for protection against heat and flame as a function of aging conditions that he/she will use to prepare the experiment design for the project. The intern will also interact with other members of the textile science technical and scientific team, including other undergraduate and graduate students, to get the required training in sample preparation and characterization techniques among others.In addition to solid skills in polymer science and materials engineering, it is critical that the student is curious and rigorous. He/she should also be able to work independently while displaying a good ability for team work. Oral and written communication skills are important as well. Some lab work experience, for instance at preparing samples and characterizing materials performance, is an asset.
The Barreda lab is currently developing a technology platform that will allow for the assessment of toxicity stemming from contaminant mixtures, as well as offering quantifiable functional outputs. This platform will offer increased resolution compared to current methods and target key functional biological parameters with a high degree of relevance in environmental monitoring.  Of particular interest are the combinatorial effects of multiple contaminants often encountered in industrial contaminant releases and their impact on aquatic species.  Sources of contamination to surface and ground water include: agricultural effluents, herbicide/pesticide, nitrates, heavy metals, and municipal wastewater containing pharmaceuticals and nano-particulates found in personal care products.  The impact of contaminants will be monitored by evaluating changes in molecular and biological events observed in chosen vertebrate models. The changes in the molecular events will be evaluated using high-resolution visualization tools such as imaging flow cytometry. Of particular interest to this specific project are the effects of nanomaterials which are an emerging environmental contaminant. These particulates are known to have significant effects in the kidney of aquatic vertebrates due to its filtration properties. In fish, this also corresponds to the primary site of immune cell production, thus providing a sensitive tool for evaluation of their presence in aquatic environments. Development of this platform will build on our previous work and those of our collaborators, which showed that exposure of various vertebrate species to water containing xenobiotic compounds produce meaningful quantifiable physiological effects on immune and metabolic detoxification systems.Our labs main interest area is the evolution of leukocyte immune defense mechanisms. Specifically; the areas of innate immunity, phagocytosis, inflammation, host-pathogen interactions, and zoonosis. We examine fundamental and applied studies in topics affecting human and veterinary medicine. Current focus is on the evolution of control mechanisms for inflammation through contributions of phagocytes as effectors and regulators of inflammation through evolution, and the implications of these evolving roles to health and disease. Our research also examines comparative immunology approaches for assessment of animal and environmental health. Current projects include utilizing comparative vertebrate models as bioindicators.It is intended that the student will work as part of the development team and provide support with the implementation of this project.  Training for the student will be provided by senior staff and will include required biological sampling techniques and relevant instrumentation for analysis. This proficiency training for instrumentation located within the Barreda lab includes: Amnis Imaging Flow Cytometry, ProCyte Hematology Analyser, SpectraMax  Plate Readers and Imaging Microsopy.  Specific project requirements will be undertaken by the student including assisting with as well as conducting independent experiments involving aquatic vertebrate species. Required to actively participate in group meetings and offer insight into project processes. A background in a biology related discipline with a keen interest in immunology.  Willing to work in a team environmental and actively contribute to group success.  Must be able to complete required animal protocol and handling procedures as well as biohazard level 2 proficiency.  Previous experience in a research lab is an asset.  Experience or knowledge of instrumentation used in a biological lab would be highly beneficial.
The planned integration of large wind farms into the Canadian power system has led to an increased interest in building High Voltage Direct Current (HVDC) systems. In recent years, to prevent severe damages to the sensitive power electronic components of these systems, there have been lots of ongoing research in developing protection units for these HVDC systems. A fast protection unit requires sensors which capture the transients occurring during a fault. Ideal sensors offer accurate measurements for a wide frequency range and provide measurements that are sampled at a high frequency. In real applications where non-ideal sensors are used, the speed of protection units is limited by the measurement noise and sampling frequency. Two types of sensors are used in these protection units: voltage and current. The accurate model of these sensors will improve the performance of the developed protection units. This project will deal with developing a detailed model of current and voltage sensors for high voltage applications. My research mainly focuses on critical areas related to power systems. The three main areas of my research are: i) modeling, ii) protection and iii) control of HVDC systems and VSC-interfaced renewable energy resources. The overall objective of my research is to investigate and overcome the challenges associated with the realization of mixed AC-DC power systems. I am also interested in real-time simulation and hardware-in-the-loop testing of various protection and control equipment.The student will be involved in developing the model of various sensors in power system simulation software. The student should analyze the simulation results and compare the performance of various sensors. The students should provide a report of their project results of the internship. Throughout this research internship, several undergraduate students will receive training in the fields of HVDC operation, protection and control, which have strategic importance to power industry.The students need to have a basic knowledge in power systems and power electronics.
To achieve a sustainable energy system, more renewable resources are being added to the power grid. Renewable resources are inherently intermittent and distributed throughout the power system. Therefore, to fully utilize such energy resources, the existing electrical power transmission system, which primarily relies on alternating current (AC) technology, should be upgraded. This upgrade will undoubtedly include an increased number of high voltage direct current (HVDC) lines, which are economically viable for long distance power transmission. With the inevitable increase in the number of HVDC links, it is envisioned that the future DC system will have a multi-terminal HVDC (MTDC) configuration. In MTDC systems, the HVDC system has more than two connections to the AC system. In comparison to a multiple point-to-point HVDC configuration, a MTDC system has a smaller number of converter stations (less cost) and lower transmission loss.One of the challenges associated with HVDC lines is their protection and restoration. The fault phenomenon in a direct current (DC) system is different from that in an AC grid and is one order of magnitude faster. Therefore, faults in DC systems should be detected and removed in the order of milliseconds to prevent damages to the power electronics components. After the fault has been removed from the DC system, the system should restore its normal operation. This research project will focus on the restoration of AC systems with point-to-point HVDC lines. In the first stage of the project, restoration algorithms for AC systems with only one point-to-point HVDC line will be developed. In the second stage, the developed restoration algorithms will be extended for application in MTDC systems.My research mainly focuses on critical areas related to electric power systems. The three main areas of my research are: i) modeling, ii) protection and iii) control of HVDC systems and VSC-interfaced renewable energy resources. The overall objective of my research is to investigate and overcome the challenges associated with the realization of mixed AC-DC power systems. I am also interested in real-time simulation and hardware-in-the-loop (HIL) testing of various protection and control equipment.The students will be involved in developing restotation algorithms and implementing them in power system simulation software. The student shold analyze the simulation results and compare the performance of various restoration algorithms. The students should provide a report of their project results at the end of the internship. Throughout this research program, several graduate students will receive training in the fields of HVDC operation, protection and control, which have strategic importance to the power industry. The students need to have basic knowledge in power systems and power electronics. 
Arsenic (As) is a multi-target human carcinogen:  chronic exposure is associated with increased incidences of skin, lung, and bladder tumours.  Studies of humans living in As-endemic regions have shown that reduced blood selenium (Se) levels increase the risk for As-related premalignant skin lesions. Furthermore, human trials have also demonstrated that oral supplementation with Se results in the prevention of carcinogenesis by As. The formation and biliary excretion of seleno-bis(S-glutathionyl) arsinium ion, [(GS)2AsSe]− is thought to be a crucial component of the anticarcinogenic effect of Se. We have identified the human multidrug resistance protein 2 (MRP2) as a transporter of [(GS)2AsSe]−. The MRP2 gene is highly polymorphic, thus, individuals expressing genetic variants of MRP2 with reduced ability to transport [(GS)2AsSe]− could have increased risk of As-induced cancer. Two common polymorphic variants of MRP2 (with the amino acid changes Val417Ile and Cys1515Tyr) have been shown clinically to increase the toxicity and/or alter the pharmacokinetics of important therapeutic agents. To initiate studies of MRP2 polymorphic variants and their influence on transport of [(GS)2AsSe]− the summer student will generate the MRP2-Val417Ile and MRP2-Cys1515Tyr, express them in HEK293 cells, measure cell surface expression and determine kinetic parameters of [(GS)2AsSe]− transport. The multidrug resistance proteins (MRPs) are ATP-binding cassette (ABC) transporter proteins critical for the cellular export of a wide variety of drugs, carcinogens and environmental toxicants. MRPs can act synergistically with phase II conjugating enzymes, including glutathione transferases (GSTs), to reduce the cellular and tissue burden of toxicants.  My laboratory is interested in the involvement of MRPs and conjugating enzymes in detoxification, especially how MRPs and GSTs are involved in the detoxification of arsenic (a  proven human carcinogen).  This is of great importance because millions of people world-wide are exposed to unacceptable levels of arsenic in drinking water.  The student will work with a senior graduate student or an experienced research technician to complete the project as described.The student will be trained on all aspects of the work.  Prefer someone with a strong background in biochemistry or pharmacology with an interest in toxicology.
Glutathione transferases (GSTs) are a superfamily of proteins best known for detoxifying harmful electrophilic compounds by catalyzing their conjugation with glutathione. GSTP1 is one member of this superfamily. In addition to an important role in detoxification, GSTP1 is involved in the regulation of cell signalling. The location of GSTP1 within a cell can have a significant effect on how the protein functions.  Studies previously suggested that GSTP1 is located in the cytosol, but we have discovered that GSTP1 is also located in cellular membranes and it is covalently modified by the fatty acid palmitate. Palmitoylation is likely responsible for moving the location of GSTP1 from the cytosol to cell membranes and might have additional functions. During this project the amino acid residues modified by palmitate will be identified and a nonpalmitate mutant GSTP1 will be generated. The influence palmitoylation has on the structure of GSTP1 will be investigated using multiple biochemical approaches. In addition, the influence of palmitate on the catalytic and non-catalytic functions of GSTP1 will be investigated. This will include the investigation of how palmitoylated GSTP1 interacts differently with other proteins. We will also compare how the palmitate modified GSTP1 interacts with pure lipids and membranes isolated from cell lines versus the nonmodified GSTP1. Lastly, we will determine how palmitate tagging influences where GSTP1 is located in the cell. Knowledge gained from this research will lead to novel insights into the fundamental biology of GSTP1 and how palmitate modification influences its structure, function, membrane association, and cellular localization. The cytosolic GSTP1 is well characterized, however, virtually nothing is known about the palmitate-modified form. This research will provide novel information for the diverse functions of GSTP1 in cellular detoxification and signalling. The multidrug resistance proteins (MRPs) are ATP-binding cassette (ABC) transporter proteins critical for the cellular export of a wide variety of drugs, carcinogens and environmental toxicants. MRPs can act synergistically with phase II conjugating enzymes, including glutathione transferases (GSTs), to reduce the cellular and tissue burden of toxicants.  My laboratory is interested in the involvement of MRPs and GSTs in detoxification, especially how MRPs and GSTs are involved in the detoxification of arsenic (a  proven human carcinogen).  This is of great importance because millions of people world-wide are exposed to unacceptable levels of arsenic in drinking water.  The student will work with a graduate student and experienced research technician to generate the non-palmitoylated GSTP1 mutant using PCR based site-directed mutagenesis.  The catalytic function of the mutant will then be characterized and compared with the wild-type form using a CDNB assay.  As time permits the cellular localization of the mutant will be explored using immunostaining followed by confocal microscopy.  The student will learn how to grow mammalian cell lines,  purify GSTP1 using Ni-NTA and/or GSH-sepharose affinity chromatography, immuno/western blotting, perform kinetic assays, grow bacteria, isolate DNA, and multiple other techniques.High level of interest in the project, strong attention to detail, and passion for science.  A strong background in one or more of biochemistry/toxicology/pharmacology/cell biology would be preferred.  However, this position is for an undergraduate student and we expect to have to train the student.   
Underwater Sensor Networks (UWSNs) have recently attracted increasing research attention for their potential use in scientific applications (e.g., studies of marine life), industrial applications (e.g., monitoring underwater oil pipelines), humanitarian applications (e.g., search and survey missions,) and homeland security applications (e.g., monitoring port facilities).The design of UWSNs, however, faces many challenges due to harsh water environments. In particular, nodes in such networks are subject to small scale and large scale uncontrollable movements due to water currents. Thus, there is uncertainty in determining node locations. Since maintaining network connectivity is crucial for performing many tasks that require node collaboration, it becomes important to quantify the likelihood that a network maintains connectivity during some interval of time of interest.In this project, we will develop, implement, and evaluate various algorithms for learning and generating uncontrollable node trajectories from some existing mobility models, and using such trajectories to analyze various connectivity aspects of the resulting networks. Background on machine learning, and graph algorithms are required. Experience with network simulation concepts is preferred but not required.Wireless network architectures, resource management algorithms and protocols, modelling and performance evaluation of networked systems, and combinatorial algorithms for graphs, scheduling and network reliability analysis1. Search for literature on assigned topics in networking.2. Read, understand, and discuss scientific results in the area of wireless sensor networks.3. Develop ideas for analyzing certain networking scenarios.4. Implement algorithms to solve some problems, as they arise in the discussions.5. Document and present the obtained results.1. Problem solving skills, and desire to work in the area of computer networks2. Ability to program in C/C++3. Ability to work independently and explore new ideas4. Experience with a large software system (e.g., network simulators) is an advantage, but not required
The rapid growth of the energy and construction industries of Western Canada has resulted in dramatic land use in dense urban regions. Areas and properties with poor soil conditions are inevitably encountered in many development projects. As a result, remedial solutions to overcome the construction difficulties on poor-quality ground are critical. Of all the remedial methods, deep soil mixing (DSM), which mixes the soil in situ with cementitious agents, is of particular interests to practitioners due to advantages in the construction rate and cost. The product of DSM technique is the cemented soil (or soilcrete). Research on the cemented clay that is prevailing in prairie provinces of Canada has not been developed. The research gap makes it difficult to take advantage of the DSM technique in construction industries of Canada. The present research is thus proposed to fill out the knowledge gap. The present research will prepare soilcrete specimens in the laboratory and then carry out the triaxial tests of the specimens at ordinary room temperautre. In order to understand the engineering properties of soilcrete under freeze-thaw cycles, part of the specimens will be frozen and thawed in the laboratory and then be subjected to triaxial tests. The freeze-thaw cycles simulate the seasonal temperature changes of Canada. My research interests lies in: 1) geotechnical engineering, particularly in the areas of foundations, piles, soil-structure interaction, and ground improvement; 2) cold regions engineering that investigates the foundation systems in cold regions of Canada; and 3) geotechnical earthquake engineering such as rocking foundations, lateral behaviour of pile foundations. 1. Literature review. Read technical papers or reports on similar topics in the past to understand the background of the project and the status of art.2. Laboratory safety training. Student shall complete the safety training program at the University of Alberta. 3. Prepare cemented clay specimens in the laboratory, under the supervision of the professor and PhD students. 4. Using the freezer at the University to freeze and then thaw the specimens in designated cycles.5. Conduct triaxial tests of the specimens using exising laboratory equipment. 6. Collect the test data using automatic data aquisition system.7. Analyze the results.8. Write up a report and a technical paper. The 3rd or 4th year undergrad student who has finished the courses in soil mechanics and civil engineering materials. 
This research is concerned with developing an autonomous vision-based UAV detection and tracking control system running onboard a second unmanned aerial vehicle (UAV). The lab currently has a working baseline system in both indoor and outdoor settings, where a hardware UAV can follow a second flying UAV in an autonomous fashion. The research work will be to iterate on the existing designs for both platforms, namely to tune the parameters of the existing vision-based detection algorithm and closed-loop flight control to achieve higher detection rates, increased flight performance as well as greater robustness to unknown environments. A second research direction will be to seek out and evaluate new classes of algorithms for vision, control and target tracking from the literature.  My area of research is Mechatronics - the integration of mechanical systems, electronic sensors and computer science. I am interested in applications in mobile robotics including UAVs as well as ground wheeled vehicles.In your role, you will be expected to contribute to the lab's research effort in autonomous UAV-to-UAV vision-based detection and tracking described in the research project. This will involve hardware testing, vision and control system parameter tuning, as well as research, development and coding of new algorithms into the existing hardware platform. Since we are dealing with both an indoor and an outdoor UAV, there are two internships offered in the lab, although a number of the algorithms and methods can be transferred between the two platforms. The students need to be independent, be ready to work with other grad students in the lab, and not be afraid to do hands-on hardware experiments involving flying UAVs.The applicant should be motivated to work in the fields of robotics, computer vision, control systems, UAVs and mechatronics. Any prior exposure to these fields, e.g. through clubs or student competitions would be welcome. Skills in programming, including C/C++ and Python would be useful, as well as exposure to ROS. Manual flight experience with quadcopter UAVs would be an asset though it is not absolutely required.
This project is involved with a wheeled vehicle platform equipped with a suite of sensors including GPS, IMU, monocular camera and scanning Lidar. The project is to evaluate, implement and experimentally test novel algorithms for simultaneous localization and mapping (SLAM) of an unknown environment by the robot, in both indoor and outdoor testing.My area of research is Mechatronics - the integration of mechanical systems, electronic sensors and computer science. I am interested in applications in mobile robotics including UAVs as well as ground wheeled vehicles.The student will be expected to implement and test a range of SLAM solutions running onboard the wheeled robot's computer in the ROS environment. A large number of software modules are already available for use in this environment, however getting them to run and testing their real-world performance requires hands-on time with the hardware. An auxiliary activity will involve scanning the current robotic research literature for promising novel approaches to SLAM, then implementing these and testing their performance against conventional designs.The student should be familiar or interested in robotics, including the Robot Operating System (ROS), sensor hardware, and the framework of SLAM. Hands-on experience with robot hardware, such as course projects or student clubs, is of particular interest. Experience with coding in C/C++ and Python is a definite asset. 
Our lab focuses on the development of advanced 3D visualization and navigation approaches to facilitate the analysis of cardiac ultrasound, magnetic resonance imaging (MRI) and computed tomography (CT) data. Although the actual heart motion is a complex set of motions in 3D space, current clinical settings are capable of visualizing them only in 2D. We develop stereographic and virtual environments to facilitate the interactions between radiologists, cardiologists and surgeons in planning surgical and other procedures.Most of the existing medical visualization systems rely on the keyboard and mouse of a personal computer for user interaction, and therefore,  have limited interaction in 3D. A system based on zSpace (zSpace Inc., Sunnyvale, CA, USA) is expected to overcome these limitations via the use of a stylus and other types of input devices that allow users to interact in 3D space. The zSpace system also consists of a high-definition 3D stereo display system and has the ability to track the viewing angle of the user. The proposed project will focus on development of the display system for medical images by using the Unity3D (Unity Technologies, San Francisco, CA, USA) development environment. An advantage of using Unity3D is that it can be adapted to other types of display devices such as head-mounted displays (Oculus Rift, HTC Vive, etc.) with minimal additional programming. Beyond programming the stylus based interaction, the project will also investigate the usage of different input devices such as a game or Xbox controller, Leap Motion controller (Leap Motion Inc., San Francisco, CA, USA) and 3D mouse to improve the user’s ability to interact with the 3D environment.Servier Virtual Cardiac Centre (SVCC) is an advanced technological laboratory dedicated to the development of innovative methods for reconstruction, post-processing and visualization of medical imaging for cardiac and non-cardiac applications. Medical and imaging research is a top priority at the University of Alberta and the Mazankowski Alberta Heart Institute, which makes the SVCC an ideal environment to foster  anyone who wishes to pursue a career in medical imaging research. Our lab hosts a number of advanced visualization systems such as 3D stereo projector and IQ-station. Our lab also focuses on  developing novel techniques for medical image processing.The student will implement a volume rendering algorithm for Unity3D to load and display standard DICOM images. The volume rendering algorithm will be written in a general form so that the color and opacity values for image intensities can be set and edited by the user. A sequential rendering will be employed to represent animations such as a beating heart. The proposed application of Unity3D for rendering medical images requires a significant amount of programming.  The student will spend a significant amount of time to implement essential software interaction tools for the Unity3D platform. The functionalities will include zoom, pan, rotate, multi-planar cropping, slicing, 3D distance measurement and angular measurement. The student will implement programs to assign these functionalities to the respective input devices such as Xbox game controller, leap motion, and 3D mouse.  Extensive guidance will be provided with the development of the program.Our lab is located inside the Mazankowski Alberta Heart Institute in Alberta, Canada. This offers an opportunity to regularly interact with cardiac radiologists, cardiologists and surgeons who will provide feedback on the development of the program.  The student will get an opportunity to test his or her program on different types of hardware configurations and discuss the progress in weekly lab meetings.The project requires programming skills in C# and Python. The successful candidate will be an undergraduate student from computer science, mathematics, electrical engineering, computer engineering or any other engineering discipline with a background in image processing & visualization, and computer graphics.  Computer programming experience with image processing software packages such as Visualization Toolkit (VTK), Insight Segmentation and Registration Toolkit (ITK), and OpenCV is preferable.
I have a number of possible research projects, which are available for discussion with the potential student. For definiteness, I will sketch one such project. I have new observations taken with the Chandra X-ray Observatory of the globular cluster NGC 6752, which contains numerous X-ray binaries containing white dwarfs, and five known millisecond radio pulsars (extremely fast-spinning neutron stars, which we detect on Earth via radio pulses when their polar caps point towards Earth).  Globular clusters are collections of hundreds of thousands to millions of old stars, and are extremely compact, meaning that their cores can reach high enough densities to cause occasional stellar interactions, producing unusual objects. I need a student to analyze the X-ray image of this cluster, combine it with previous Chandra data (the new data will be deeper), and identify X-ray sources in the cluster. We will work with my collaborators elsewhere to identify optical counterparts to these sources, thus learning their nature. We will use these results to help understand how dense stellar environments affect the production and destruction of X-ray binaries.  I study X-ray binaries, which are compact stars (neutron stars, black holes, or white dwarfs) in close orbits with normal stars. The compact star tears material from the normal star, which emits X-rays as it spirals down onto the compact star.  I use data from a variety of different telescopes (optical, infrared, radio, ultraviolet, but particularly X-ray) to learn about the compact stars and the process by which they accrete matter.The student will likely install and learn specialized software, use this software to analyze the X-ray observations, read relevant literature, do some analysis of the results, and take part in writing up the results of our analyses.The student should have some familiarity with astrophysics (hopefully at least 1-2 courses at the undergraduate level), physics background, and experience with computation. The project will involve learning and installing some specialized software, and light programming, e.g. scripting.
Carbon Capture and Storage/Sequestration (CCS) is the separation and capture of carbon dioxide (CO2) from the atmospheric emissions of industrial processes and its subsequent transport and permanent storage in deep underground rock formations. CCS is widely regarded as a major means to reduce carbon dioxide emissions from centralized industrial emission sources (e.g., power plants and chemical plants). CO2 emission sources and geological formations suitable for CO2 sequestration are generally not located in the same places. Captured CO2 need to be transported from the sources to the geologic sequestration sites. It has been widely recognized that pipeline transport is an ideal means for large-scale CO2 transport over a long distance.Alberta was the first province in Canada to develop legislation regulating greenhouse gas emissions that requires large industrial emitters to report their emissions and take actions to make mandatory reductions. The majority of Alberta's emissions come from large industrial facilities like coal-fired power plants and oil and gas facilities that are more appropriate for commercial-scale CCS. Alberta also has the ideal geology for CCS. The same rock formations which securely stored oil and gas for millions of years can now securely store liquid carbon dioxide (CO2). In this project, we will investigate a superstructure-based modeling and optimization framework to address the design problems of CO2 transportation pipeline networks in Alberta by considering all alternative sources, sinks, intermediate sites, and pipeline connections. The objective is to minimize the integrated costs of CCS, including capture cost, storage cost, and transportation cost, subject to the constraints of transportation capability requirements and pressure requirements.* Process Systems Engineering* Mathematical OptimizationThe student will be involved in the development of a mathematical optimization model for the CO2 Transportation Pipeline Design in Alberta. He/She will also implement the model using some optimization modeling language (e.g., Matlab, or GAMS or Julia). It is expected that the student have good skills on:* mathematical modeling* computer programming
Farm managers increasingly embrace the notion of site-specific management as an optimization tool to progressive gain efficiencies and flexibility, manage risk, rationally allocate inputs, increase profit and reduce environmental footprint in their croplands. A common point to start developing a precision agriculture platform is grain yield mapping as this can allows for quantitative and probabilistic identification of high potential or challenging areas within fields. Such approach can be based on multi-year data collected via combine grain yield monitor in farms where annual crop species such as wheat, canola and/or legumes are grown. According to the interest and progress, this work can be extended to clustering analysis of multi-layer input data including topographic, edaphic and hydrological information leading to management zone delineation. This internship will require management of large dataset and basic understanding of agronomy, spatial heterogeneity and terrain characteristics. Carbon and nitrogen transformations and fluxes in agroecosystems. Integrated assessments of soil carbon sequestration and greenhouse gases exchange. Management options towards greenhouse gas mitigation, climate change adaptation, and enhanced resilience in agroecosystems. Evaluations of soil functions and ecosystem services. Other keywords include sustainability, land ecosystem restoration, water and nutrient management, precision agriculture, food security, croplands, grasslands and forests.The intern will work on experiments in fields and laboratory as well as data analyses and presentation.The intern will be introduced to sophisticated methods, and this work will be conducted in collaboration with other members of our team. Numerical, computational and communicational skills are highly desirable. Proactive, flexible, dedicated, well-centered, and responsible are other expected assets.
Helical pile foundations are widely used in the construction industry across Canada. A helical pile consists of a steel tubular shaft and one or more helices attached to the end of the shaft. Due to the special design, helical piles have many advantages such as large capacities, reusability, and rapid installation, compared to conventional straight-shaft piles; these advantages make helical piles especially suitable for the construction industry of Canada. In recent years, innovative helical pile types have been developed by pile manufacturers of Canada to meet the increasing demand of the industry. Newly-developed piles often have large diameters and are subject to large static or cyclic loads in vertical and lateral directions. The design methodology of these piles has not been well established or validated by loading tests. In fact, it is nearly impossible to conduct in-situ loading tests for certain large-diameter piles due to the large pile capacities and the prohibitive cost of in-situ tests. Hence, a research program is necessitated for a comprehensive study of innovative helical piles. The project will address the engineering behaviour of helical pile subject to axial loads using the geotechnical centrifuge model tests to supplement costly in-situ loading tests. The equipment for the centrifuge modeling of helical piles has been developed at UAlberta and preliminary centrifuge tests will be conducted in 2017. In Phase 2 Tests (2018), model helical piles will be installed at the centrifuge, axially loaded, and data will be recorded to evaluate the axial load distribution along the pile shaft. The experiment will be conducted at the centrifuge facility at UAlberta, the only one of this type in western Canada. 1. Deep foundation research, using the field testing approach. 2. Laboratory investigation of deep foundation, including centrifuge modeling. 3. Deep foundations in cold regions, which involves laboratory and field research. 4. Ground improvement, deep soil mixing, and the laboratory research of cohesive soils stabilized with cementitious binders. Student will work extensively with PhD student on this research. Student may help prepare soil specimen, instrument the model piles, setup the lab data logger system, and collect data during the axial loading tests on the centrifuge. The student may also be required to process the data or conduct laboratory soil characterization tests. The student may be invited to the meeting with industrial partner and PhD student to track the progress of the project. The students will be given the opportunity to present the outcome at the research group meeting. A strong candidate should be Civil Engineering 3rd or 4th year student, having finished the course Soil Mechanics. Candidate needs to have the interest in the pile foundation and geotechnical centrifuge modeling. 
The AR2S-Lab at the Univ of Calgary is developing life size humanoid robots to interact with the environment as well as with other entities such as ground robots when operating in complex outdoor terrains. For this we are developing tools and hardware (e.g., robot hands) and software mechanisms to enable robot-human/environment interaction. The goal of this project is to control a 29 DOF humanoid robot robot via a common easy to use joystick. The robot will be use to perform a number of tasks while while manually controlled via a joystick such as collecting things from the ground, loading or unloading cargo, manipulating tools, etc. In this project students will develop a software tool using the ROS (robot operating system) architecture. The following is the set of requirements that the new system must satisfy:i) Implement (or select) a joytstick to control the leg and arm movements of the robot to track moving or stationary objects. For this users moust be able to control the walking speed of the robot depending on the task to be executed. The goal will be for a user friendly joytstick control system.ii) Once a suitable software and hardware jpystick system is implemented and tested students will use the robot's vision system to assist the user when controlling the robot. That is the robot will use its LIDAR sensors to assit the user to perfrom common tasks such as opening doors, move debris, or manipulate a tool (e.g., drill, dremel, etc). iii) Use and develop ROS tools to perform the above two tasks.The overal goal will be for an unexperienced user to use the robot without the need to be knowledgeable in robotics or ROS.Dr. Alex Ramirez-Serrano, investigates and develops autonomous / intelligent unmanned vehicle systems for GPS denied spaces with applications to search & rescue as well as diverse commercial applications. Dr. Ramirez-Serrano performs R&D activities in control methods and algorithms for high speed robot navigation in complex confined spaces as well as humanoid robots. Research activities involve mechanical design, hardware- and electronic-design, and human-robot interaction architectures. Software systems are often developed to enhance robot-user communication for opeimal robot use. Dr. Ramirez-Serrano collaborates with diverse organizations and companies to find usefull robot solutions. The students working on this project will have to perform diverse tasks such as:i)             Control a humanoid robot via a jostick. The joystick can be an off the shelf item of a developed one (as finding a suitable commercial joystick might be challenging). ii)            Work with sensors such as Lidar and camera images/video from which a suitable control assitance mechanisms can be develop.iii)           Design robust software servoing control mechanisms applicable to humanoid biped robots operating in geometrically complex environments,iv)            Experimentally test the developed control, tracking and visual servoing systems,v)             Perform the needed simulation studies using available software tools,vi) Students will program a user graphical interface where the operation of the humanoid robot can be monitored from a remote location by the user.Students will work with software and hardware to create a working prototype.The student(s) participating in this project will be required to have strong knowledge in ROS and software programing skills such as C# and Pythin and be interested in working with autonomous unmanned mobile manipulators and humanoid robots. Two students will participate in this project: One will focus on the joystick functionaities of the control system while the second student will focus on the visual servoing of the robot to assist the control commands provided by the user.
This research proposal targets developing customized nanofillers and their polymeric nanocomposites to satisfy the requirements for electrical, dielectric and EMI shielding applications. We plan to synthesize different types of conductive nanofillers, namely: carbon nanotube, metallic nanowires, graphene and graphene nanoribbon. Our laboratory has experience in creating all of these nanostructured materials (Refer to [12-15]). Carbon nanotube, metallic nanowire, graphene and graphene nanoribbon will be synthesized using chemical vapor deposition technique, hard-template technique, Hummer’s method, and Na/K alloy intercalation technique, respectively. The knowledge of the synthesis and required facilities to synthesize these nanomaterials are well established in our labs. Moreover, electrical properties of CPNs are intensely dependent on the level of conductive network formation. This phenomenon offers huge opportunities to manipulate the morphology of CPNs during processing to obtain desired level of conductive network. Accordingly, the proposed plan to develop lightweight CPNs for electrical, dielectric and EMI shielding applications can be divided into four distinct phases:• Synthesis of various types of conductive nanofillers and customizing the their structures• Developing desired nanocomposite morphologies during polymer processing• Characterizing the final properties of the generated nanofillers and nanocomposites• Generating correlation between nanofillers synthesis condition and structure, nanocomposite morphology and final propertiesThe electrical properties of CPNs depend on many factors such as content, inherent conductivity, size, and aspect ratio of conductive filler, intrinsic properties of polymer matrix, the quality of interaction between conductive filler and polymer matrix, dispersion state of filler, mixing technique, crystallinity of the matrix, etc. Accordingly, if we wish to obtain desired electrical properties, we need to address all the four aforementioned phases.Polymer nano composites, particularly conductive filler/polymer nanocomposites (CPNs) have recently drawn great interest for use in electronics, due to their superior properties such as tunable electrical conductivity, light weight, low cost, corrosion resistance, processability, etc. (compared with properties of currently used metals). In fact, the polymer matrix is insulative; however, incorporating a low content of conductive filler transforms the polymer nanocomposite into a conductive material via forming a conductive network. We synthesize specially nano fillers and devise novel mixing methods to create unique nanocomposites with enhanced properties.The successful candidate will find the best synthesis conditions that give carbon nanotubes, with advantageous structures. For instance, for EMI shielding applications, carbon nanotubes with perfect crystalline structure are required, whereas the presence of defects in the structure of carbon nanotubes can enhance charge storage properties. S/he will provide an in-depth insight about the synthesis of carbon nanotubes and their structure. Moreover, s/he plan to develop carbon nanotubes with different physical and geometrical features like length, diameter, carbon purity and crystallinity, and investigate the impact of these parameters on the final properties.The student will develop desired morphologies using novel processing techniques. Manipulating the morphology of CPNs is directly engaged with the level of conductive network formation, which, in turn, impacts the final electrical properties. Enhanced conductive network within CPNs favours electrical conductivity and EMI shielding, whereas deteriorated conductive network could be desirable for charge storage applications. Accordingly, through this research program, we will devise techniques, such as extrusion, batch compounding, batch foaming, solution mixing, injection molding, foam injection molding, compression molding, etc., to control conductive network formation to obtain desired electrical properties.Dispersion, morphology, aspect ratio, crystalline structure, doping, metallicity, breakage, and arrangement of fillers will be investigated using optical microscopy, scanning/transmission electron microscopy, atomic force microscopy, Raman spectroscopy, thermogravimetric analysis, rheometry, X-ray diffraction, X-ray photoelectron spectroscopy, confocal microscopy, X-ray tomography, etc. Electrical, dielectric and EMI shielding properties of the nanocomposites will be characterized using conductivity meters, EMI shielding network analyzer and impedance spectrometer. Furthermore, the effects of fillers on the thermal behaviour of polymer composite (eg. DSC or TGA methods) will be studied.The student needs to be a higher level undergraduate student with studies in Materials Engineering. The student should possess a strong knowledge of polymers and property testing methods. S/he should possess excellent communication skills in English, written and oral; and have the capability to work closely with a variety of functions: graduate students, technicians, administrative personnel, machinists, and external suppliers. The student must have a GPA equivalent greater than 3.5/4.0 and have relevant work experience in the areas of composites and/or materials processing.
Our description of reality is ultimately dictated by what can be measured. Any theory that makes predictions beyond what can be tested should be judged by whether it is falsifiable; meaning that in principle a physically realizable measurement could output a result that would reject it. The most successfully tested physical theory in the past century has been quantum field theory, which describes particles and forces at the most fundamental level. However, by construction, quantum field theories contain an uncountably infinite number of degrees of freedom that cannot all be measured by probes. This project addresses this conflict by representing quantum field theories using mathematical objects called wavelets. Wavelets are used extensively in fields as diverse as mathematics, biology, and information technology, e.g. in JPEG image compression, as a way to represent features of data at multiple resolutions. Our construction will provide a complete description up to a resolution determined by detector size and energy. Finer details can be added in a controlled manner like zooming into a digital image. In the long term, we will use this method to calculate quantum field entanglement in a variety of settings with the goal to shed light on long outstanding problems in black hole entropy and the nature of discrete models of reality.My specialized research area is in quantum information science, which is in interdisciplinary field drawing from Physics (including atomic, molecular and optical physics as well as condensed matter physics), Chemistry (including molecular spectroscopy and ab initio calculations), Computer Science (including algorithms & complexity, cryptography and machine learning) and Mathematics (including linear algebra, random matrix theory, operator algebra and differential equations).The student will express quantum field Hamiltonian densities in wavelet representations, and write corresponding evolution and scattering operators. Then the student will code these cases into a computer and generate output scattering amplitudes to be interpreted with help from the supervisor and other group members.The student needs a solid background in physics or mathematics and good computer programming skills. C++ experience is desirable but experience with Python, MATLAB, Mathematica or Fortran are adequate.
Our goal is to produce a vision/acoustic tracking system that documents performances of contemporary music for musicological analysis.  On the technological side of this project, we exploit the geometrical properties of spatial microphones and adapt signal processing and visual tracking methods to document the musical and spatial properties of a performance.  As such, the project combines acoustic signal processing and computer vision methods such as object tracking.  With respect to our musicological goals, the dynamic scene descriptions will create an artifact that documents a musical performance, and that artifact becomes part of the input to a musicologists study of a composers work.My research combines computer vision and sensing with art and sound.  This includes analysis of human motion, sonification, interactive musical and art installation, and analysis of  musical performance.The student will work on team that is developing methods to analyze contemporary music performance.  Within that team, the student will be responsible for developing algorithms/software that break down a spatial recording of music into musical and spatial elements.The student will have a strong background in image and/or signal processing through electrical engineering and/or computer science.  It is not a requirement, but the ideal student will also have a background in basic musical principles.
The aim of this study is to investigate nano mechanical behaviour through nano indentation and nano scratching. A student will be involved in design, fabrication and testing of fixtures to enable ultrasonic vibration assisted nano indentation and scratching.At Micro Engineering, Dynamics and Automation Laboratory (MEDAL), University of Calgary, is developing and investigating micro machining and injection molding processes.  The several state of the art equipments and sensors including a 160k RPM 5-axis CNC machine and the in-house developed 3 axis CNC machine will be utilized along with several sensors such as a laser, capacitance sensors, force sensors, accelerometers, vision systems, laser micrometers, and etc.  An atomic force microscope will be used to fabricate nano-features and analyze structures. The student will be familiarizing with various electronics, software, and instruments and operate machines to achieve the objectives.  The student will perform several experimental tests to optimize micro and nano mechanical machining operations.  The student will work with several software including Abacus, DSpace, Matlab/Simulink, Labview, ESPRIT (CAM software) and Solidworks.   Motivation: The miniaturization of machine components is perceived by many as a core requirement for the future technological development of a broad spectrum of products.  This technology promises enhanced health care, quality of life, and economic growth by providing micro systems such as micro channels for lab-on-chips, fabrication of shape memory alloy "stents", and medical devices. a. Perform Nano mechanical indentations and scratchingb. Analysis of cutting forcesc. Familiarize with computer simulation software d. Design and implementation of various fixtures for ultrasonic vibration assisted processese.     Use various instruments - dynamic mechanical analyzer, surface profilometer, SEM, AFM, etc.Willingness to learn and essential mechanical engineering backgrounds.Material science background would be good as well.
The aim of this study is to investigate effects of manufacturing processes for carbon nanotubes or graphene based composites for mechanical, thermal, and electrical properties. Especially, we are interested in the effects of nano-particulate alignments and behaviour of such materials for thermal and gas barrier applications. Objectives:• Perform Micro and Nano Machining operations to Make the Molds• Analysis of the injection molding process and simulations• Familiarize with computer simulation software • Perform mechanical, electrical and thermal characterizationsWe would like to also explore use of these composites for sensor applications.  The miniaturization of machine components is perceived by many as a core requirement for the future technological development of a broad spectrum of products.  This technology promises enhanced health care, quality of life, and economic growth by providing micro systems such as micro channels for lab-on-chips, fabrication of shape memory alloy "stents", and medical devices.  Our lab focuses on nano and micro engineering and fabrications. o At Micro Engineering, Dynamics and Automation Laboratory (MEDAL), University of Calgary, is developing and investigating micro machining and injection molding processes.  The several state of the art equipments and sensors including a 160k RPM o The student will perform several experimental tests to optimize micro cutting injection molding processes.  o The student will work with several software including Moldflow, Matlab/Simulink, Labview, ESPRIT (CAM software) and Solidworks.    o The student will perform literature survey on the current state of the art in micro machining and injection molding processes.o The student will familiarize with various design methodologies and activities.o The student will familiarize with various electrical measurements including electrochemical impedance spectroscopy, resistivity, etc.Highly motivated students who is eager to learn nano and micro engineering. Following experience would be big assets* CAD (Solidworks, etc.)* signal processing (Matlab, etc. )* hands on experience of instrumentations (Labview, etc.)* good communication skills (oral and written English)* hard working* materials science and testing* willingness to learn and discipline
New industrial nano-metrological needs are particularly evident in fields such as microelectronics, data storage, advanced photonics, biotechnology, and material science. Traditionally coordinate measuring machines (CMMs) have been used to measure large-scale components using a touch probe or a laser; however, these CMMs are too large for nano-metrological requirements. There is a strong need for the capability of inspecting 3D nano shapes independent of surface characteristics such as shiny or black surfaces, while measuring large components, such as a roll moulding drum (i.e. a few metres in length with nano saw tooth shapes), which is typically used to manufacture polymeric waveguides used in LCD TVs. The proposed scanning system will be deployed for 3D nano inspection of relatively large samples with intricate features at atomic resolution, thereby adding significant value to process inspection and measurement control of currently emerging nanotechnology and manufacturing industries. Moreover, the system can be used for mechanical or biological samples and is, thus, applicable across a broad range of end market applications. Motivation: The miniaturization of machine components is perceived by many as a core requirement for the future technological development of a broad spectrum of products.  This technology promises enhanced health care, quality of life, and economic growth by providing micro systems such as micro channels for lab-on-chips, fabrication of shape memory alloy "stents", and medical devices. The Micro Engineering Dynamics and Automation Laboratory (MEDAL) at the University of Calgary currently focuses its research on novel nano mechanical fabrications using a variety of materials, such as metallic moulds for nano injection molding and carbon nanotube (CNT) nanocomposites that can be used Design and implementation of various fixtures for ultrasonic vibration assisted processesThis system works by exciting the tuning fork probe (i.e. Akiyama-Probe) at the first resonant frequency; and, when the probe approaches the surface, the interaction force shifts the response frequency and phase. A phase-locked loop maintains the tip and sample distance with a feedback loop by adjusting the vertical piezo-actuator to measure the surface profiles by maintaining the frequency response of the tunig fork probe. The tilting stage that orients the probe in 3D, which will be designed and fabricated as a piezo-electric actuator based tripod will be capable of measuring undercuts and 3D nano structures. Efforts, including the design approach, will be taken towards increasing the range of motion.  The tilting stage will be put on three piezo-electric actuators with a mechanically amplified monolithic structure to generate 3D movements of the probes. Willingness to learn and essential mechanical engineering backgrounds.Strong backgrounds in control and signal processing would be an asset.
My research focuses on improving our understanding of how the immune system copes with multiple concurrent infections. It is the norm in humans, domestic livestock and wildlife. Despite this, we know very little about how the immune system functions in co-infection.We do know that the effects on human/animal health are negative but our ability to prevent, detect and treat diseases is impaired in humans/animals which are co-infected. Therefore, research is required to: • Determine how underlying chronic infections affect immune responses to new infections. • Assess how diagnosis/prevention/treatment of diseases is affected by these changes in immunity.• Determine what we can do to improve the diagnosis, treatment and prevention of diseases in the context of co-infection.We use two pathogen types: intestinal worms and coccidians (single-celled eukaryotic parasites). Intestinal worms infect over a billion people worldwide, of which most are co infected. Treating worms is difficult; few available drugs exist and drug resistance is an increasing problem. Coccidians (e.g. Toxoplasma) are common parasites of humans and animals. While both pathogens are rarely fatal, they establish long-term infections and cause severe distress/discomfort to hosts leading to significant economic losses in the livestock industry and human populations, and declining health levels in wild animals.In this research project, our aims are:Aim 1 – To determine how underlying chronic worm infections affect innate immunity to intracellular coccidian parasites (e.g. Toxoplasma).Aim 2 – To determine whether treatment of chronic worm infections restores innate immunity to coccidian parasites (e.g. Toxoplasma).In order to achieve these aims, we will use immunological techniques (including flow cytometry, microscopy, tissue culture and animal models) which will be valuable to the student’s future scientific career. My research career is motivated by a desire to better understand the interface between ecosystems and immunology, alternatively termed ‘wild-immunology’ or 'eco-immunology'. Research into co-infection, infection by multiple types of pathogens, is part of this emerging field and addresses how immune responses vary in real-world settings. With co-infection being the norm in natural environments, its effect on pathogen transmission and pathology should not be underestimated. However, since the focus in many research programs is on single infections, little is known about disease dynamics in during co-infection. The exact project for the student is hard to define at this early stage, but the student will be given a personal project to work on during their time in the lab, working closely with other lab members to ensure they receive appropriate training. Techniques the student can expect to learn include: - Performing immunoassays, including flow cytometry and ELISAs.- Maintaining parasite lifecycles (nematode worms and Toxoplasma).- Sterile tissue culture.- Microscopy (fluorescent and light).- Working with animal models of disease.How much the student gets involved with the individual techniques will depend on their preference and their ability to learn the techniques. The student needs to be able to display patience and precision to work in an immunology laboratory. Techniques are complex and can take a little time to master. Although they will be trained by me and other members of the lab, they also need to display some independence relating to the tasks that need to be performed, once these have been taught/mastered. Sterile techniques will be used throughout the project, so again, previous experience would allow the student to get further into the project.Any experience in immunological techniques, animal handling or general lab practices are considered a plus. 
The AR2S-Lab at the Univ of Calgary is developing mobile manipulators to interact with the environment as well as with other entities such as ground robots when operating in rough outdoor terrains. For this we are developing tools and hardware (e.g., robot hands) and software (e.g., perception camera vision) mechanisms to enable robot-environment interaction. The goal of this project is to enhance the control of a UGV with a 2-arm robot torso. The torso's goal is to perform a number of tasks while the UGV is static/in-motion such as collecting things from the ground, loading/unloading cargo, manipulating tools, etc. In this project students will develop visual servoing control mechanisms to control the ground vehicle as well as the robot torso. The following is the set of requirements that the new system must satisfy:i) Control the unmanned ground robotic vehicle (UGV) to identify and track a moving or stationary entity at a close distance. Tracking could                be performed either behind the vehicle being tracked or following the vehicle on its side, depending on the task to be executed. The goal                will be to maintain the separation between vehicles constant at a pre-specified distance (defined by the user).ii)     Students will develop a visual servoing system to control the on-board robotic torso to enable it to locate and manipulate items to perform the given task such as opening a door, move debris, or manipulate a tool (e.g., drill, dremel, etc). iii) Use computer vision and sensor (e.g., LIDAR) algorithms to perform the above two tasks.iii) The visual servoing controller should be robust to external disturbances such as terrain roughness, light conditions and be able to perform the given task at high speeds.Dr. Alex Ramirez-Serrano, investigates and develops autonomous / intelligent reconfigurable ground and aerial unmanned vehicle systems for GPS denied spaces with applications to search & rescue as well as diverse commercial applications. Dr. Ramirez-Serrano performs R&D activities in control methods and algorithms for high speed robot navigation in complex confined spaces as well as high definition robot sensing/perception techniques. Research activities involve mechanical design, hardware- and electronic-design, and human-robot interaction architectures. Software systems are often developed to enhance robot-user communication for opeimal robot use. Dr. Ramirez-Serrano collaborates with diverse organizations and companies to find usefull robot solutions. The students working on this project will have to perform diverse tasks such as:i)             Control a UGV to follow any given GPS waypoints path and autonomously avoid obstacles if obstacles are encounterred. ii)            Work with sensors such as Lidar and camera gimbals images/video from which a tracking system will be develop.iii)           Design robust visual servoing control mechanisms applicable to mobile manipulators operating in harsh environments,iv)           Perform experiment test,v)             Perform the needed simulation studies using available software tools,Students will work with software and hardware tools to enhance our current mobile-manipulators capabilities.The student(s) participating in this project will be required to have strong knowledge in control, computer vision, traditional robotics (e.g., inverse and forward kinematics),  and be interested in working with autonomous unmanned mobile manipulators. Students MUST have strong knowledge of Matlab and have strong programming skills in high level languages such as C#.Knowledge with V-Rep and ROS would be recomended but not required.Two students will participate in this project: One will focus on the tracking aspects of the UGV while the second student will focus on the servoing of the robot.
Pipelines are large infrastructure systems that efficiently transport hydrocarbon products over short and long distances from production to end users. They are considered to be safe and reliable systems. Pipeline failures are rare events, but they occur and can escalate to high consequence events with injuries, fatalities, explosions, and oil spills, which can financially impact the pipeline operator. Deterioration processes, such as corrosion and fatigue, equipment impact, natural forces, pipeline operation errors, and pipeline design and manufacturing errors, typically cause failures.Appropriate pipeline design and life cycle integrity management plans have been utilized to minimize high-consequence failures. They rely on estimates of the possible consequences of failures. The objective of this research project is to develop, calibrate, and verify a probabilistic model to assess the consequences of pipeline failures. The model establishes a probabilistic relationship between the basic pipeline design variables (diameter, wall thickness, pressure, type of transported material, and location) and the consequences of pipeline failure (e.g. fatalities) to make the model applicable at the design stage of pipelines where only the basic design variables are available.The US Department of Transportation maintains an extensive data set on pipelines and their failures, which will be used in this research project. A statistical analysis of the data will identify the basic design variables that have a significant correlation with the consequences. Based on these results, the probabilistic consequence model will then be developed and calibrated using frequentist and Bayesian methods of parameter estimation. Subsequently, the model will be tested using a verification data set. The research findings will be published in a journal paper. The contribution of this research project is to obtain a well-calibrated probabilistic model to assess the possible consequences of pipeline failures to improve the risk management of pipelines.Dr. Dann’s research addresses the integrity and risk assessment of pipelines and infrastructure systems, decision-making under uncertainty, stochastic modeling of structural deterioration, and Bayesian data analysis. Of special interest are risk-based inspection and maintenance planning (RBI and RBM) including inspection data analysis and stochastic corrosion growth modeling to determine optimal inspection and maintenance intervals for engineering systems. The research focus recently shifted towards probabilistic consequence modeling of pipeline failures and the integrity assessment of unpiggable pipelines where flow models, electro-chemical corrosion growth models, and risk analysis are combined to determine high risk locations in pipelines.The student will be involved in all components of the research project. Regular meetings with the research team (the graduate students and the supervisor) will ensure that the student is appropriately supported and that the project progresses. The student will perform the following tasks:  - Week 1-2: Download the data sets containing information on failures of different pipeline types. Filter and summarize the data in spreadsheet format for further processing. Review         papers, which are pre-selected by the supervisor, on the consequence modeling of pipeline failures in preparation for the project.- Week 3-4: Perform a basic statistical analysis of the pipeline failure data to identify the relationships between the design variables and the failure consequences. - Week 5-8: Develop the probabilistic consequence model based on the statistical results and implement the model in Matlab or a similar software package. Infer the unknown model         variables and parameters using Bayesian or maximum likelihood methods. - Week 9-10: Refine the model and verify its prediction accuracy using verification data sets. - Week 11-12: Determine the results and summarize the research findings in tables and figures, which will be used in the manuscript for publication. Help write sections of the            manuscript. The student will learn- to use graphical and numerical statistical methods and to make decisions on the next analysis step based on previous results,- to develop probabilistic models and infer unknown parameters and model variables,- to assess model accuracy,- to write in an academic format and to prepare a manuscript for publication.The student, with a background preferably in Civil or Mechanical Engineering, should be interested in the engineering risk assessment of infrastructure systems. Although no experience in risk analysis is required, the student should have taken a statistics and probability course as part of their engineering degree to have a basic understanding of statistical data analysis and uncertainty quantification. A solid working knowledge in spreadsheet tools and Matlab are required. The student should be able to work as part of a team of graduate students, with a supervisor, and independently. A good knowledge of English is required.
Previous MITACS interns  are first and  co-authors on papers,  looks good on your CV, graduate studies and scholarship applications.      If you search the web and the scientific literature you can read of people around the world complaining about “The Hum”. There’s the 1970's “Bristol Hum” and the widespread “Taos Hum” in New Mexico. In the summer of 2008, some of the residents in the Ranchlands community in Calgary, Canada reported hearing a sporadic, low frequency noise. The noise is around 40 Hz, that’s more than two octaves below middle C on the piano.  When we were approached to help with ‘The Ranchlands’ Hum’, we decided that were actually three problems to solve (1) Where is it coming from? (2) How can it be stopped? and (3) How can I cope in the mean time?    There is data collected by a local acoustics firm that needs to be analysed. The questions to be answered are -- does a householder hear the same noise all the time? -- and do different house holders hear the same or different noises?. This analyis would answer the question whether there ae more than 1 Hum noise source.      We need to write Matlab programs to identify the characteristics of the noise recorded (there is a lot of data).  We need to put that information into a data base in such a way that we can use these identified signals for a reference.  We have a sound capture cell-phone application that would allow the average house-holder to record the sound (problem is the low frequency) -- but we need to improve it and move it to other cell phones. Then we want a program enabling various householders to compare sounds recorded.  2015 Mitacs student was intervioewd for radio TV and in newspaper: see people.ucalgary.ca/~TheHum for detailsI do research into computer engineering (embedded systems) , software engineering (reliable development of the software associated with medical devices). and signal and image processinf (acoustics, medical imaging with fMRI, MRI, compressed sensing). Currently we are working with  Patching Associates on recording and analysing industrial and community noise problemsCurrently the analysis of the acoustics sound (40 Hz and its harmonics) is being done manual by visual inspection. We need to automate this process so we can go through the data and identify when the sounds occur and don't occur.  This will be done using Matlab.  Then we need to be able to place the sounds into a data-base -- we have the basic database interface -- so that we can use the identified sounds as 'standards". Then th data base needs to be examined and programs need to be written to characterize the sounds -- are they the same or different. We have a basic cell-phone sound capture application but it needs to be upgraded so that the community can submit sounds they capture over the internet, and compare the sounds to what is in the data base.   If things go well, we would like to move onto the next stage of the project.  If three householders capture the sound on their cell-phones with time and location recorded, can we work out, theoretically at least, the direction of the sound so we could triangulate where the noise source is coming from.Interest and skill in signal processing. Ability and experience in developing Matlab code.. Able to work independently. Linear Algebra. The project will involve audio signals -- but experience in audio is not a requirement. The project will involve developing a phone application, so experience with C++ / C would be useful. Experience with developing phone applications (Windows Mobile, Android etc) would be useful but not required.  Experience with the SQL language for data bases would be useful but not essential
Many firms need to know if their industrial site is compliant with noise issues in the community. Compliance is checked with measurements made on audio recordings that the firm has taken in the field. However the captured audio signals (hrs or days worth) are contaminated with noise -- passing trucks, cows mooing, dogs barking.  We are working with a firm to use artificial intelligence (AI or artificial neural networks ANNs) to take example sound recording where they have identified examples of  noise source and then developing a ANN to identify similar noise occurrences in other data. These intervals are then removed automatically from the recordings bythe ANN allowing the firm to do their analysis.  In extreme cases -- near a marsh with frogs croaking -- the audio recording will be so corrupted that the analysis can't be completed.  We have been developing sparse algorithms which analyze medical images which are similarly corrupted but this is done in a deliberate way to enhance experimental speed. We are interested in processing some of the corrupted audio data with the sparse algorithms to see if we can recover sufficient (De-croaked) data to allow the analysis to be performedI deal with the development and optimization of audio and image processing in the biomedical engineering area. This  includes direct development and investigation of new algorithms (MatLab) and their implementation on embedded systems (C++) and mobile systems (Java and C++)A graduate is working to Matlab algorithms i to generate ANN based on audio data selected by the firm.  We would like to evaluate the algorithms using prerecorded data and determine the accuracy of the ANNs.  The student will be experimenting using different ANN configurations to see which configuration gives the more reliable results. For example, we need to determine if we can improve the quality of the analysis by re-listening to the marked set of data where noise contamination has been indicated and provide a more precise information about when the noise peaks will occur.  In the past, MITACS Globalink students have co-authored (or first authored) conference papers on the result of their work which looks good on CV, graduate and scholarship applications. Although the student will not be conducting interviews, one recent Globalink student's audio project attracted so much media interest that they were interviewed for TV, Radio and newspapersInterest and skill in signal processing. Ability and experience in developing Matlab code.. Able to work independently. Linear Algebra. The project will involve audio signals -- but experience in audio is not a requirement. The project might involve developing a phone application, so experience with C++ / C would be useful. Experience with developing phone applications (Windows Mobile, Android etc) would be useful but not required.  Experience with the ANN or AI algorithms and concepts would be useful but not essential
Understanding how the breast cancer cells instruct the bone cells will identify points in the circle that can be interrupted by therapy. We have identified a previously undiscovered mechanism that breast cancer cells use to stimulate bone breakdown and we are searching for the therapeutic targets to reduce or stop bone loss. Better treatment will offer reduced disease burden and a better quality of life. Different aspects of this project include the search for functional targets and the search for drugs that inhibit these targets. The project involves the further elucidation of the molecular communication mechanism between breast cancer cells and bone cells, using a combination of state of the art molecular and cellular biology techniques and equipment. Our research group is part of a large multidisciplinary group that includes basic researchers, oncologists, pathologists and epidemiologists.Breast cancer spreads to the bone in 70% of patients with advanced breast cancer. It can be a debilitating part of the disease and is associated with pain and increased risk of death. Treatment options are limited. Once breast cancer cells have traveled to the bone, they instruct the bone cells to specialize into bone-breaking-down cells (osteoclasts). When the bone breaks down, it provides molecules to the cancer cells that increase their reproduction, and creates a vicious cycle. Understanding how the breast cancer cells instruct the bone cells will identify signals that can be interrupted by therapy. The student will work as a part of a team but also learn how to contribute as an independent student researcher. They will focus on the culture of breast cancer cells and bone cells, and try to identify the molecular factors responsible, and how they function to control bone metastasis. This will involve a number of molecular and cell biology skills. The student will work together with others on the team to elucidate and characterize these factors. The student will also present their results in lab meetings and receive feedback and ideas as to how to go forward.The student must be motivated to learn new and exciting techniques. Any of the following techniques are useful - basic molecular skills such as PCR or western blotting, use of mechanical pipettes, use of aseptic conditions, basic light microscopy skills, viability assays. Mammalian cell culture skills are an asset.
The control of influenza A virus infections in poultry should be a priority for the following major reasons: 1) to minimize the source of virus, preventing reassortment and potential pandemic and seasonal influenza outbreaks in humans and 2) to reduce the impact of influenza A virus on the poultry industry. Although biosecurity has been recognized as an option of preventing infection in birds, the biosecurity measures are difficult to sustain due the explosive nature of transmission involving respiratory route. The limitations in the current vaccines such as lack of cross subtype immunity and vaccine mediated antigenic drift, highlight the need for the development of other measures that induce sustainable immunity against influenza A virus subtypes. In this regard, gaining a better understanding of the complexity of host-virus interactions, particularly host responses elicited against influenza A virus is a prerequisite. This knowledge may be translated into the design of novel measures for curtailing influenza A virus infection in poultry, reducing transmission of the virus to humans. This summer student project focuses on investigating the role of macrophages during influenza A virus infection in the respiratory tract following in vivo depletion of macrophages. We have already obtained biosafety and animal use approvals for this project.Vast majority of disease causing viruses use respiratory mucosa for host entry. Since host responses at the site of virus entry are key events that lead either to the prevention or establishment of a viral infection, it is imperative to understand the immunological events immediately following viral infection at the site of virus entry. Investigations into these events will enable us to identify key innate immune mediators that can be used in the control of viral infections. 1. Summer student role will administer macrophage depleting compound (clodronate liposomes) intraperitoneally in day 5 chickens and then challenge the treated chickens along with a control with H4N6 influenza virus intratracheally. The dose of clodronate liposonmes and challenge virus are optimized already. The student will monitor the animals for the bodyweights and the clinical manifestations for 14 days post-infection. Then he will correlate the morbidity to the lung pathology and to the influenza viral titers in the lung determined at 4, 10 and 14 days post-infection. The student will closely work with my group members. 2. Summer student will quantify innate cells such as natural kuiller cells, macrophages, heterophils, eosinophils in spleen and lungs in clodronate treated (macrophage depleted) and control chickens to assess any change in the ratio of theses cells following macrophage depletion. The student will closely work with my group members.The background on animal diseases, anatomy of avian species, basic virology and immunology are recommended but not compulsary. Recommended skills, include cell culture techniques, handling biohazard handling and PCR techniques. How ever the student will be trained for handling biohazrd agents, animal care and other laboratory specific techniques following joining the group.
Our lab uses zebrafish, a small tropical fish, as a model system to study the maintenance of muscle tissues. Recently, our group made an exciting discovery that muscle integrity is modulated by a population of muscle-associated cells. Using a needle stab muscle injury model in larval zebrafish, we showed that muscle injury results in recruitment of immune cells as well as an accumulation of muscle-associated cells at the injury site. We hypothesize that crosstalks between injured muscles and these non-muscle cells play an essential role in muscle regeneration. This project will test this hypothesis over the following two aims:Aim 1: To characterize candidate signalling pathways during muscle repair. A number of cell signalling pathways (Wnt, Notch, Hedgehog and FGF signalling) have been previously implicated in muscle development and/or regeneration. The student will carry out a RNA in situ hybridization screen to examine the expression patterns of ligands, receptors and target genes of these relevant cell signalling pathways in larval zebrafish. In particular, the student will compare injured and normal muscles at different time points after the needle stab induced injury. The goal of this aim is to define cell signalling pathways that are activated by muscle injury.Aim 2: To determine the cell types that show upregulated expression of candidate signalling molecules. The student will perform double fluorescent RNA in situ hybridization to determine identity of cells that show upregulation of candidate signalling molecules. This approach will help define the complex interactions between muscles and non-muscle cells during muscle regeneration.Skeletal muscles make up 40% of body weight in humans. They control walking, talking, sitting, standing, eating and many of the other functions that we constantly perform. Any compromises in muscle function will therefore have major consequences to the quality of a person’s life. Most work for the past 25 years has concentrated on the muscle cells, while modulation of muscle function by the surrounding non-muscle cells has largely been overlooked. How these non-muscle cells communicate with muscle fibers during injury repair has not been explored and much less is known about how these cells regulate muscle regeneration and degeneration.The student will design and perform experiments under the guidance of a Postdoctoral Fellow. In addition to his/her own research project, the student will participate in routine lab activities, including lab meetings and journal clubs. The student will also have the opportunity to present his/her research findings in lab meetings and summer student research symposium at the end of the internship.The student should have a strong background in molecular biology and genetics, and have a strong interest in developmental biology. Prior hand-on experience with molecular biology techniques is preferred. The student should have good English skills (both written and verbal communication skills) and an enthusiasm for research and learning.
In recent years, the demand for 3D photorealistic building models has dramatically increased. These needs arise particularly from 3D GPS navigation systems and on-line services such as Nokia, Google, and Apple maps. Maps are the backbone of the location based services, where the 3D maps are one of the most important features in the next generation maps. Significant research efforts have been made to automate the process of creating 3D photorealistic building models. However, up until now no efficient solutions are able to fully automate the creation of photorealistic building models with ground-level details from LiDAR (Light Detection And Ranging). Automatic methods could significantly increase productivity, reduce costs, and be of enormous interest to location based service providers. 3D building models can be generated by various techniques such as airborne imaging using active sensors (e.g. LiDAR) and/or passive sensors (e.g. aerial camera), ground-based or vehicle-borne sensing techniques (e.g. mobile LiDAR). Fully automatic generation of 3D building models from aerial images or aerial LiDAR is now viable. However, the resultant building models produced from airborne solutions lack detailed building façade information and are not suitable for applications where street-level representation of cities is required. Mobile LiDAR is a rapidly emerging technology in which multiple sensors mounted on a vehicle collect 3D and visual data while vehicles drive at the posted speed. The ability to produce accurate geo-referenced 3D points with sufficient detail at ground level makes mobile LiDAR an ideal data source for detailed façade modeling. Yet, due to the line-of-sight problem of any ground-based data acquisition system, it is difficult to always obtain complete and sufficient data from all the building surfaces such as rooftops. The combination of mobile and aerial LiDAR will contain information from both a top-down perspective and a street-level view, which therefore is a valuable data Computer Vision, Image Processing, Photogrammetry, Remote SensingStudents will research and develop novel algorithms in the above mentioned projects. The possible topics would be 1) registration of aerial and mobile LiDAR2) feature extraction from mobile LiDAR3) 3D urban model generation  Strong mathematical and programming skills especially C/C++ programming experience are desired. Previous experience in computer vision and image processing are preferred. Experience in 3D urban modeling and feature extraction from LiDAR and image data is a plus.
Friction can be enhanced or reduced through the presence of a single layer of atoms.  In particular, recent studies of graphene and molybdenum disulfide have shown that a single atomic layer of these materials can significantly reduce the friction between two sliding surfaces.  However, the mechanical properties of these films become anisotropic as one of the dimensions is reduced to the atomic length-scale, specifically increasing the ability of these films to become more flexible to out-of-plane deformation during frictional sliding.  The out-of-plane bending of atomically thin films has been shown to enhance frictional resistance in single asperity sliding in few layer graphene, as well as under adhesive loads in graphene and oxidized bulk graphite.  However, the adhesive interaction between the atomic film and the substrate significantly influences the ability of these atomically thin-films to show this interesting property, and in some cases eliminate it altogether.  Recent studies of chemical vapour deposited (CVD) graphene films have suggested the adhesive strength between graphene and the underlying metal substrate can be very strong: in fact, approaching the strength of a covalent bond between the thin film and the substrate.  However, in other studies, experimental results suggest that the adhesive interaction may not be as strong.  This goal of this project will be to investigate the synthesis pathways to influence the graphene-copper adhesive strength, primarily controlled by deposition temperature and atmosphere.  The friction and adhesion properties of graphene films produced under these various conditions on polycrystalline copper foils will be evaluated using atomic force microscopy (AFM) in single asperity friction studies.  Furthermore, the influence of post-deposition annealing processes, which has been shown to release residual strain between the metal substrate and graphene film, as well as induce recrystallization in the copper surface, will be investigated.Friction, plasticity and wear are complex issues that engineers must address in the design of mechanical systems.  Significant advances in lubrication and advanced materials have allowed for the development of energy efficient and long lasting mechanical devices.  However, insights into the physical mechanisms that control parameters such as the friction coefficient, wear rate coefficient, or hardness are lacking, particularly at the atomic scale.  Graphene and other 2D materials promise to be a solution to these issues.  We will explore their applicability for engineering friction and wear applications. The student will primarily be expected to grow graphene films in an atmosphere controlled furnace.  After growing the films, the student will be expected to work alongside a graduate student to characterize the quality of the graphene films produced, as well as the underlying structure of the graphene films.  Students will also be required to develop computer code to automate the deposition of the graphene films in the furnace, as well as to develop computer analysis routines required for the various characterization techniques employed for determining the quality of the graphene films.  Finally, the student will be expected to produce a report on the summer's activities and attend weekly group meetings to report on their activities.The student should be highly motivated and interested in learning experimental techniques.  The student is required to possess and improve upon a multidisciplinary skill-set.  This project will require a background in computer programming, physics, materials science, and chemistry.  No specific knowledge of the area of nanotribology or graphene science is required for this project, although insight into the area will be considered to be an advantage.
Although antibiotics are one of the most significant discoveries leading to improved health of modern society, in recent years the extensive use and misuse of antibiotics have resulted in selection and world-wide spread of antibiotic resistant bacteria.  Of particular concern are the so-called superbugs, the emerging multi-drug resistant strains.  Paradoxically, despite a growing demand for novel effective antibiotics to address the occurrence and spreading of antibiotic-resistant bacteria, the absolute number of new antibiotics licensed has declined in recent years. Alternatives to traditional antibiotic compounds being investigated now includes metal ions as antimicrobials. To this effect, development of antimicrobial active agents towards infection prevention, where bacteria in the free-living or planktonic state are typically used to verify effectiveness.  Although planktonic test methods are peer reviewed and universally accepted, in-vitro antimicrobial assays don’t always translate to in vivo clinical results. In an effort to combat these shortcomings, regulatory bodies such as the FDA have been drafting new guidelines and promoting tools to investigate bacteria growing as a biofilm.   The Turner research group has been investigating inorganic based antimicrobials towards both planktonic and biofilm bacteria.  The metal formulation, other organics present, time of exposure all need to be evaluated for a specfic bacteria.  Beyond this is to evaluate the efficacy of metals against a community of different bacteria. Further the actual biochemical mechanism is not understood for even the most common metals presently used.  Today the most common inorganic antimicrobials used in human and animal health are chlorine (Cl), silver (Ag) and copper (Cu).  The research will involve looking at the resistance and tolerance of different bacteria and bacteria communities against these common metals, unique metal formulations (metal-nanoparticles) but also other potential metal ions. There are number of seemingly unrelated projects that are ongoing in my lab. However, the projects are interconnected through method use or in the basic biology of the system being investigated. Projects under way include; (i) Folding and ligand binding studies of multidrug resistance transporters.  (ii) Development of biotechnology to produce metal nanoparticles.  (iii) The environmental and molecular microbiology, biogeochemistry and bioinorganic chemistry of metal ions interacting with microbies.  (iv) Microbial Biofilm physiology.  (v) Development of metal formulations as antimicrobial agents.The student will be trained in performing metal ion tolerance assays towards bacteria grown planktonically and as a biofilm.  This usually takes about 3 weeks for the training and provides training towards skills for the field of bacteriology.  Once trained, they will continue to use this tool to evaluate different metal ions and metal formulations towards indicator strains and clinical isolates.  Further they will be expected to process their data using appropriate data plotting and statistics packages.  Performing such experiments will involve preparing different microbial media.  there is also possiblitiy of doing biochemical functionality assays from stress of metal compound load.The student should have at least 3 years of a BSc education in the fields of  Microbiology and/or Biochemistry.  They should be able to communicate in english well enough to describe there work in their lab book and in oral presentations to the lab group.
One fundamental challenge in the study of complex systems is to infer the potentially time-varying cause-effect relationships between their components from observed time series. One specific example is the brain for which one can make multivariate recordings of its activity on many different levels, ranging from single neurons to extended brain regions. Another important example is the identification of earthquake clusters consisting of earthquakes that are causally connected, including mainshock-aftershock sequences, to improve earthquake forecasts. Several analysis techniques from information theory, statistics and related disciplines exist to estimate causal influences, interactions and connectivity from general multivariate recordings under certain assumptions. However, the reliability of many of these methods has only been tested on simple model systems such that it remains unclear whether they are indeed useful for more complicated systems as typically encountered in nature. The goal of this project is to address exactly this point.Physical, geophysical, chemical, living and man-made systems often show behaviors that cannot be understood by studying their building blocks or constituents to ever finer detail but that are emergent. The concept of emergence can be summarized by the statement that there exists an entity (e.g. an organism) which is more than the sum of its parts. This is often used as the defining property of a complex system. Prominent examples of such complex systems include the brain, the heart as well as the climate system, space weather and fault networks. The prospective student will start to implement one or two methods proposed for estimating causal influences, interactions and connectivity using a programming language of his choice and study model systems inspired by different applications such as the brain and earthquake triggering. In particular the student will test to what extent the implemented methods are successful in recovering the correct coupling structure of the model systems from time series of the dynamics of the components. Should the student’s results for the model systems indicate that the method is sufficiently robust, she or he can employ it to study a subsystem of a real world complex system, such as fault networks or the brain, and the results should be summarized in a paper with the goal of a publication in an international peer-reviewed journal. The student is expected to have working knowledge of a programming language such as C/C++ and a keen interest in theoretical complexity science and time series analysis. Sound command of English is necessary. Over the course of the project, the student will acquire a detailed knowledge of information theory, data analysis, and numerical methods, as well as mathematical concepts from nonlinear dynamics and complex network theory.
The purpose of this research is the empirical calibration of freeway traffic flow characteristics on a 12 km long urban freeway on Highway 2 (Deerfoot Trail ) Calgary, Alberta. Analysing the dataRun regression Mdellingwrite C++ program if necessaryIt is important that the students has excellent analysis and mathematical skills. Also a knowledge in programming and statistical analysis is required,
This project examines cultural change and cultural conflict in nineteenth-century Brazil by focusing on pre-Lenten celebrations and the origins of the quintessentially Brazilian festival of carnaval (carnival). Its primary focus is the repression of entrudo, a form of celebration castigated in the nineteenth century as a “barbarous game,” inappropriate for the newly-independent country, and the institution of “civilized” forms of celebrations – carnaval – in the decades after mid-century.      The principal goals of this project are (1) to document the practice of entrudo; (2) to trace the represssion of entrudo and the institution of new forms of pre-Lenten celebration throughout Brazil; and (3) link this Brazilian history of entrudo and carnaval to its Portuguese origins and parallels. This will involve analyzing anti-entrudo rhetoric, documenting anti-entrudo policing, and examining both the practice and the rhetoric about the new forms of celebration, which included parading, masked balls, and other forms of "civilized" amusement.      The main sources for this project are the nineteenth-century Brazilian and Portuguese newspapers now available electronically, as well as travelers' accounts.Hendrik Kraay’s research focuses on nineteenth-century Brazilian social, cultural, and political history. He is particularly interested in the interaction between elite and popular politics, festivals, race, slavery, and the development of the Brazilian imperial state. These themes run through his monographs: Days of National Festivity in Rio de Janeiro, Brazil, 1823-1889 (Stanford University Press, 2013) and Race, State, and Armed Forces in Independence-Era Brazil: Bahia, 1790s-1840s (Stanford University Press, 2001). He has just completed a book manuscript on the Dois de Julho (2 July) festival in Salvador, Bahia, which commemorates the expulsion of Portuguese troops from Bahia.      The role of the Globalink intern is to find articles about entrudo and carnival in the nineteenth-century Brazilian and Portuguese press and to locate references to the celebrations in travelers' accounts and in other contemporary sources. This will involve working with several databases.     On-line newspapers collections, principally the Hemeroteca Digital Brasileira (from the Brazilian national library), contain thousands of titles. Because these collections were generated from microfilms, their search capacity is quite limited and, therefore, the intern will examine the newspapers for the weeks leading up to Lent to locate articles about entrudo and carnaval, which he or she will download and add to a database. He or she will catalogue the articles and transcribe or write summaries of them.      From the standard bibliographies of travelers who visited Brazil and Portugal, the intern will compile a bibliography and search for the the travelers in databases like Eighteenth-Century Collections Online, Nineteenth-Century Collections Online, Google Books, examine these works and identify relevant passages on entrudo, carnaval, and other popular cultural practices, copy or download them, and add them to a database. The student intern for this project should have the following skills:      *Excellent reading skills in Portuguese     *Familiarity with nineteenth-century Portuguese     *Knowledge of research methods in the discipline of History      *Experience with primary-source historical research     *Knowledge of nineteenth-century Luso-Brazilian social, cultural, and political history      *Experience with database software would be an asset
Despite the abundant presence of bacteria in the gut (the microbiome), the colonic epithelium must continuously prevent the activation of pro-inflammatory cascades. But in presence of enteric pathogens such as Salmonella typhimurim (causative of diarrhea in humans and animals) and derived virulence factors (e.g., lipopolysaccharide, LPS), it needs to promote quick antimicrobial immune responses; in part contributed by synthesis of neutrophil chemo attractant IL-8.This project aims to determine the mechanisms by which cathelicidins modulate the colonic epithelial innate response to pathogenic bacteria and promote the secretion of IL-8 in response to S. typhimurium. Herein, colonic epithelial cells with ± synthetic cathelicidin will be exposed to S. Typhimurium or derived LPS. Synthesis of epithelial IL-8 will be quantified at gene expression using qPCR and protein secretion using ELISA. Mechanistically, whether cathelicidins induce TLR4 expression and thus the synthesis of IL-8 will be determined by using pharmacological inhibitors of TLR4 (LPS RS). Intrinsic signaling pathways will be further identified by determining the involvement of toll interacting protein (TOLLIP) an inhibitor of TLR signaling which blocked mitogen-activated protein kinase (MAPK), a pathway commonly activated by cathelicidins. Expression of TLR4, TOLLIP and MAPK will be assessed at protein level using western blotting and ELISA. To assess these mechanisms in vivo, secretion of colonic Keratinocyte chemokine (KC; IL-8 homologue) and localization of epithelial TLR4 and TOLLIP will be determined in mice deprived of cathelicidins infected with the enteric pathogen, Citrobacter rodentium.This novel information of how cathelicidins may revert the hypo responsiveness of the colonic epithelium to enteric pathogens and promote IL-8 –mediated neutrophil recruitment and attack advances our knowledge in the pathogenesis of diarrheic colitis. These basic mechanisms are key in the development of new therapeutics against enteric infection based on the cathelicidin biology that can offer alternatives to the use of antibiotics.My lab (www.ucalgary.ca/cobolab) is recognized as a leading research group in the study of host defense peptides (HDPs), including cathelicidins abundantly secreted by neutrophils and intestine cells. We are currently discovering the function of cathelicidins in the pathogenesis of infectious colitis and their contribution to intestinal host-microbial defenses. Understanding these functions of cathelicidins in intestinal health facilitate developing therapeutic alternatives to control infectious diseases (e.g. enterocolitis) that currently affect livestock productivity and animal welfare. Such technology is urgently needed in the Canadian agriculture, as there is increasing regulation in the use of antibiotics in food animals.It is at the heart of my program to provide excellent opportunities for education of undergraduate, graduate and post-graduate students to conduct research in immunology applied to diseases of production animals. We provide trainees with a vibrant intellectual environment to perform top-quality research. I have a modern laboratory with all required infrastructure and equipment for molecular biology, immunology and microbiology. I aspire to the highest standards in ethics and scientific thinking. I guide trainees through an intellectual and practical process where they formulate hypothesis-driven experiments, with an in-depth understanding of the approach used. To guarantee outstanding technical development, this trainee will be schooled with unique abilities in biological research. The student will acquire expertise in mouse surgery and advanced microscopy (intravital microscopy and live cell imaging). The student will also learn broad lab skills (cell culture, gene/ protein analysis) and gain experience to work with large animals. I emphasize to trainees that peer-reviewed publications are the means of communication in science; therefore, this trainee will be instructed to disseminate the results through presentations at scientific meetings and publications in peer-reviewed journals. Integration of students into the surrounding scientific community is also actively promoted. This trainee will attend the annual Immunology Research Network (IRN) and Western Canadian Dairy Seminar meetings. In addition, seminars organized by Frontiers in Veterinary Medicine and IRN expose trainees to hot topics in veterinary medicine and immunology. This student will give at least one public seminar at the end of the training in groups in which I am member (Snyder Institute, Infection Biology, IRN, Cattle Health). This program provides the trainee's background to succeed in their degree and ultimately gain academic opportunities as a graduate student but also, in non-academic venues, such as pharmaceutical and biomedical industries dedicated to immunology/veterinary research.The student may have a Bachelor Science or Master Science degree (or be an advanced student) in a pertinent area (e.g., medicine, biomedical science, immunopathology, veterinary medicine molecular biology). Ability to work independently with good communication skills in English is needed. Experience in immunology or molecular biology, animal models, and lab techniques (e.g., qPCR, immunofluorescence, western blotting, ELISA, cell culture) are desired. This student will be working closely with a Ph.D. student supported by the prestigious Eyes High Doctoral Recruitment Scholarship funding at Univ. of Calgary.
Ever wonder what Earth looked like 1.5 million years ago? Or consider the types of conditions that were necessary for the emergence of the genus Homo from our early hominin ancestors? The Stone Tools, Diet, and Sociality at the Dawn of Humanity Project investigates just this. By studying ancient environment and ecosystems in Olduvai Gorge (Tanzania) approximately 1.5 million years ago, we can determine how changing environments contributed to shifting tool technologies and functionalities, food processing abilities, diets, and human evolution. Olduvai Gorge, located within the UNESCO World Heritage Site of the Ngorongoro Conservation Area, has been a hotspot for archaeological discoveries for over 80 years. Approximately 80 hominin individuals, representing at least five hominin species, have been discovered in the area. By analyzing excavated stone tools and sediment samples, and comparing modern and archaeological botanical indicators, along with other methodologies such as stable isotope analysis, we are able to glimpse into the ancient environmental past and explore the correlation between landscape and the development of hominin sociality. Dr. Mercader is the principal investigator for the Stone Tools, Diet & Sociality Project. His current research interests focus on the climatic and dietary changes that drove human evolution, with a special emphasis on the African Stone Age. This research concentrates on a multidisciplinary assessment of ancient environments, diet, subsistence, and technological stability and change in East Africa. Past research has included sites in Central, West, and Southern Africa.The successful applicant will be working in a primarily laboratory-based environment. They will have an opportunity to work with an international, multidisciplinary team on a variety of projects relating to the research of the Stone Tools, Diet & Sociality project. This could include:1. Residue tracking – Stone tools are first analyzed under a stereoscopic microscope in order to record any residues (eg. sap) that have become adhered to the stone. Residues such as these can give an indication of what materials the tool processed, so residue location, quantity and type are important factors for subsequent processing.2. Sample processing – After initial analysis, stone tools and sediment samples are mechanically and chemically processed in order to separate organic and inorganic materials from plant materials for microscopy.3. Microscopy – Plant materials, such as phytoliths (silica) and starch (carbohydrate) are important environmental indicators as they are direct indicators of the types of plants present, as the morphology of these granules are specific to each type of plant species. The proportion and type of particles counted can therefore provide an overview of the palaeolandscape.4. Stable Isotope Analysis – This project uses two approaches for stable isotope analysis. First is the use of biomarkers from plant materials, which can be used as proxy measures of the palaeolandscape through the relative abundance proportions of C3 and C4 plants. The second application of stable isotope analysis is to process zoological remains for 87Sr/86Sr signatures, in order to create an isoscape of Northeastern Tanzania. The applicant must be organized and motivated, as well as be able to work effectively as both an individual and within a team.
The project will be a part of the bigger biometric data collection project that involves collection of many biometrics such as gait, face, ear. This project will focus on gait. The videos will be collected using Kinect or other video cameras, via Kinect Microsoft SDK and/or Open CV.Biometrics, data management, image processingThe student will collect videos of walking people (gait traits), using KInect or other cameras, via Kinect Microsoft SDK and/or Open CV. The collected data will include metadata. The student will create database structure and write the accompanying programs to handle, sort and process the database. Databases, data or image analysis, computer/engineering mathematics, programming in C++ or Python, some knowledge of Kinect SDK and/or OpenCV (can be learnt)
The project will the dedicated to calibrating the 8-camera video system for tracking the people by 4 cameras on the left and 4 on the right side of the walking lab space. The system has the data storage and recorder. The project shall develop the software that streams 8-channel video-feed to the computer by wire or wirelessly, and allow further processing of each channel to create a synchronized track of the person in the lab space.Biometrics, video processing, computer visionThe student will  learn the parameters and functions of the video recorder, develop the software interface that combine 8 channels and show the space and on-line tracking of the person that appears on each channel as the person walk through the space.Programming in C/C++ or Python and /or Matlab or Java. Some knowledge (or ability to learn) Open CV and camera framegrabbers
The project will involve studying of feasibility of LeapMotion device for identifying users using fingerprint or hand geometry acquired using the device. LeapMotion is a time-of-flight device that detect depth data and allows to track hand placed over it, and track its motion. It provides info of shape of fingers and hand, thus, this project will study if the resolution of the device is enough to distinguish people by these biometrics.Biometrics, contactless fingerprintingThe student will be collecting data from LeapMotion  device using the open source LeapMotion SDK and develop and application based on it. The student will investigate feature that can be derived from the data and see if the features contain enough information to identify users of the device.C/C++ and Python or other software for creating the application with interface, using LeapMotion  SDK (open source) and C++ libraries such as Open CV (or other).
The project is to study feasibility of automated recognition of dog photos. This is important in applications in veterinary medicine and animal rescue foundations, in order to recognize missing  and found dogs that do not have other IDs, or their owners and names were changed.Biometrics, data analysis, pattern recognitionThe student will use the provided database of dog photos, and create an application that recognize the dogs by matching one basic photo with the newly acquired photos. The student will use image processing and recognition, as well as data management. The error of image recognition will be evaluated, and further required improvement will be identified.C++, Python and/or Matlab, some knowledge of OpenCV, data analysis, object recogniiton and image processing
As is well known, the hydroxyl radical (HO*) is a highly reactive species, and consequently short-lived, owing to the presence of an unpaired electron in its electronic structure. HO* is involved in the redox dependent regulation of many different cellular functions, including energy metabolism and the response to stress or growth signals. HO* has been named the "atmospheric vacuum cleaner" because it is known to react with many important organic volatile molecules (pollutants), thereby removing them from the air. It is also an important component of our immune system, being produced in our bodies in response to the threat of microorganisms (i.e. viruses, bacteria). Yet, the short lifetime and high reactivity of HO* have challenged both experimental and theoretical investigations over several decades of study leaving major gaps in our understanding of the chemical behavior of this species in various aqueous environment (e.g. in solution, or on the surface of water). However, recent advances in computational chemistry have allowed scientists very recently to gain new insights into the dynamics of this radical. Our research group has examined the structure and dynamics of the HO* in water and ice, use the ground-breaking approach, Car-Parrinello molecular dynamics. As a part of the next step in this work, we plan to study reactions of HO* with various key molecules. The impacts of the local (hydration) structure in various aqueous environments (e.g. within, or on the surfaces of, water or ice) and its influence on the reactivity of this key chemical species with various small molecules important to atmospheric and biochemical contexts will be explored.Molecular simulations have become very powerful tools that are dramatically impacting our understanding of matter at the molecular level. We use such approaches to examine collections of molecules they interact and evolve, thereby providing new scientific insights. This work focuses on investigations of the behaviour of a key and highly reactive chemical species, the hydroxyl radical, HO*, in various aqueous environments. This work is aimed at improving our fundamental understanding, but may also lead to new ways to control diseases with links to HO*, such as cancer and aging, or to the development of more efficient and effective wastewater treatments.One of the reaction of interest (e.g. OH* with a small molecule representing specific functionality such as methane or methanol) will be given to the student to investigate by first principle molecular dynamics (specifically with the CPMD method). The student will set up specific systems (e.g. the surface of water) for the simulations, ensuring a proper equilibration of the Car-Parrinello dynamics and proper convergence of the applied electronic approach. After completion of the simulations on high performance computer clusters, the student will do the analysis of local solvation structures (through the study of radial, angular, and spatial distribution functions), construction of reaction free energy profiles, analysis of electronic features, as well as the visualization of molecular configurations during reactions. The analysis and visualization of the structures and electronic features evolving during the reaction will allow her/him to explore and propose possible reaction mechanisms. To help better understand of the results obtained, an extensive literature search will be undertaken during the project to ensure an awareness of the most recently reported experimental and theoretical studies published in the field. The student is also expected to contribute to the publication of these scientific results.The student is expected to have the following skills/background:- A strong background in Chemistry, particularly physical chemistry (2nd year University level).- Basic computer skills are a requirement, and experience with scientific computing and visualization (in a Linux environment) would be an asset.- Good foundation in mathematics (1st year university level).- Willingness to learn and a keen interest in the molecular world.
Natural gas hydrates are crystalline solids formed from natural gas (methane) and water. They consistent of gas molecules trapped inside water cages and are most commonly encountered in deep water sediments, permafrost, and as agglomerates in gas pipelines. In the latter context, gas hydrate formation is a significant industrial concern, at total annual costs of many millions of dollars. Hence there is considerable interest in understanding the factors that might promote (or inhibit) gas hydrate formation within pipelines. This project will utilize molecular dynamics (MD) simulations along with novel approaches and analysis techniques developed in the Kusalik group (e.g. isoconfigurational ensembles) to probe the importance of the interface surfaces (for example, representing the surface founds within a pipeline environment) on the nucleation behaviour a gas hydrate crystal. MD simulations study systems at a molecular level using Newtonian physics and are performed on large high-performance computer clusters.Nucleation of gas hydrates in “inverted phase” systems, i.e., systems in which water bubbles are surrounded by a dominant “oily” phase, will be studied. Although relevant to many realistic situations, such systems have been essentially unexplored in previous studies, in which systems with a gas solute dissolved in water has been the focus. The impacts of surfaces on the observed behaviour (i.e., heterogeneous nucleation) will be an important development in these studies. The key research questions we are looking to address are: 1) what are the critical events associated with nucleation, and 2) in what ways are the mechanisms and pathways impacted by various factors.Our research program focuses on several exciting and highly interconnected fronts. Working at the forefront of the molecular modeling of liquid-solid phase transitions, we are investigating the formation (nucleation) of crystals in molecular liquids to address questions of how and why order appears spontaneously in a bulk liquid. We utilize extensive molecular simulations to identify and characterize microscopic mechanisms and driving forces, thereby improving our fundamental understanding of, for example, how and when ice, gas hydrates and metal-organic framework materials may form. We continue to build on the leadership we have established for these systems.The molecular simulations that are part of this project will utilize standard classical models and MD simulations technicals and will be performed on high performance computer clusters. The student will set up and run the simulations, will monitor the results generated from the simulations and will do the analysis of structures within the system, particularly focused on the structure of the solid-liquid interface. The analysis and visualization of the structures during crystal formation will allow her/him to probe the key factors in the order process and how these might be influence by the presence of a nearby surface. A literature search will also be done during the project to ensure an adequate update of the reported experimental and theoretical results published in the field which will support a better understanding of the results obtained. The student is also expected to participate in scientific discussions within the group and is expected to contribute to the publication of these scientific results.The student is expected to have the following skills/background:- A strong background in Chemistry, particularly physical chemistry (2nd year University level).- Basic computer skills are a requirement, and experience with scientific computing and visualization (in a Linux environment) would be an asset.- Good foundation in mathematics (1st year university level).- Willingness to learn and a keen interest in the molecular world.
NOx is a well known hazardous gas which can not only form acid rain and destroy ozone, but also cause respiratory diseases of human body. There are multiple methods developed currently to remove NOx. Among them, selective Catalytic Reduction, SCR, represents the most widely used and efficient post-combustion technique for mitigation of NOx emissions from stationary combustion sources. The most common SCR process for coal-fired power plants is the high-dust (HD) configuration, in which the SCR catalyst is located between downstream of economizer and upstream of the precipitator or other particle collection devices and processes the full dust loading leaving the boiler. The reason for HD configuration is because of the desired reaction temperature of 500-700 °F at this configuration. However, HD configuration can cause significant catalyst deactivations by mechanism of masking, fouling, and poisoning. If a catalyst that could efficiently remove NOx at a relatively lower temperature 350 °F, the typical temperature downstream of particle devices, and can tolerate high concentration SO2 as well as H2O, then fast deactivation problems at HD configuration could be easily avoided. However, such a low temperature SCR catalyst development still remains a big challenge nowadays faced by the entire catalysis field.Although the amount of flying ash from coal combustion is significantly reduced after the electrostatic precipitator (ESP), the low temperature makes a notably negative impact on the achievement of similar catalytic activity as that obtained at hot side. This type of catalyst deactivation is physical and catalyst can therefore be regenerated easily by simply washing or heating up to slightly higher temperature. Furthermore, the formation of ammonium sulfate or sulfite on the catalyst surface has a higher tendency at low temperature end than at hot end, which will cover the active sites of the SCR catalyst, resulting in the catalyst deactivation. In Dr. Song's prior and current work has concentrated on development and characterization of heterogeneous catalyst systems for use in clean energy conversion and emissions control such as heavy oil upgrading, natural gas storage and utilization, CO2 capture and utilization, solid (coal and biomass) gasification/pyrolysis for liquid production, steam reforming of renewable resources, and hazardous pollutants removal in waste water and flue gas after fossil fuel combustion.• Digesting literature published with related topics.• Facilitating catalyst snythesis.• Helping performing experiments in the lab.• Collecting experimental data in an organized way.• Carefully interpreting the collected data with a critical mind and  drawing convincing conclusions with clear experimental support.• Presenting obtained results verbally in public.• Taking assigned general lab duties.• Majored in chemical engineering or chemistry.• Self-motivated with strong desire in learning new things.• Willing to spend time in lab performing hands-on experiments.• Basic knowledge in the field of catalysis is preferred.
Fast pyrolysis followed by hydrodeoxygenation upgrading is the most popular way to produce bio-oil from biomass. A two-step process can be combined together as hydropyrolysis treatment. This approach usually involves continuous hydrogen flow and high operation pressure (15~100 atm), resulting in significantly increased capital and operational costs. Compared to hydrogen, which is not naturally available and thus costly, methane can be readily obtained as natural gas. If methane can be employed as the reducing agent instead of hydrogen to remove oxygen from biomass while saturating the obtained liquid hydrocarbons at near atmospheric pressure (< 3 atm) and moderate temperatures (400~500°C), the produced bio-oil will become more cost competitive. Moreover, methane itself will be converted to higher hydrocarbons beneficial for extra liquid fuel production along with lower carbon dioxide (CO2) emissions from the upgrading process.The generated biomass char is conventionally discharged and delivered to separate equipment for syngas production or power generation from combustion. Unlike the separate char processing route, the proposed research will use a single step to simultaneously convert char and volatile matter from biomass pyrolysis to syngas and liquid fuel, during which the char is gasified by water vapour or CO2 generated from the methane deoxygenation of volatile matter under the facilitation of an added gasification catalyst. In addition to biomass, other low-cost carbon sources, such as low-rank coal and organic municipal and agricultural solid wastes, will be employed as feedstock for oil production with improved quality.The proposed research aims to develop a series of low-cost catalyst candidates and an integrated process that can effectively convert natural gas and low-cost carbon resources simultaneously in one step to valuable commodities, including synthetic crude oil, syngas stream for liquid chemical or fuel production, and high-quality bio-char useful as sorbent for the cleanup of pollutants and fuel for power Dr. Song's prior and current work has concentrated on development and characterization of heterogeneous catalyst systems for use in clean energy conversion and emissions control such as heavy oil upgrading, natural gas storage and utilization, CO2 capture and utilization, solid (coal and biomass) gasification/pyrolysis for liquid production, steam reforming of renewable resources, and hazardous pollutants removal in waste water and flue gas after fossil fuel combustion.• Digesting literature published with related topics.• Facilitating catalyst snythesis.• Helping performing experiments in the lab.• Collecting experimental data in an organized way.• Carefully interpreting the collected data with a critical mind and  drawing convincing conclusions with clear experimental support.• Presenting obtained results verbally in public.• Taking assigned general lab duties.• Majored in chemical engineering or chemistry.• Self-motivated with strong desire in learning new things.• Willing to spend time in lab performing hands-on experiments.• Basic knowledge in the field of catalysis is preferred.
Hydrocracking is conventionally employed as the process to upgrade bitumen for reducing its viscosity, increasing its H/C ratio, and removing associated impurities. Such process is costly and energy inefficient due to the involvements of expensive hydrogen generated from a separate unit through natural gas steam reforming and high operation pressure. The present research aims to partially upgrade bitumen extracted from oil sands to synthetic crude oil with acceptable specifications for pipeline transportation and increased productivity at much lower pressure (<5 MPa) through directly using natural gas as reducing agent. As evidenced by well-designed experiments, under the facilitation of the specially developed zeolite based catalyst, methane as the main component of natural gas is activated and thereafter crack down and saturate the long carbon chain using a synergetic effect occurring between methane and co-existing higher hydrocarbons contained in the bitumen, while itself being converted to produce extra synthetic crude oil. The engaged upgrading mechanism is also systematically investigated by employing several carefully selected model compounds such as butylbenzene to represent heavy crudes through NMR, DRIFTS, and GC-MS analyses. The results clearly indicates the occurrences of initial C-C bond breakage of the charged model compound, methane activation and participation into the resulted shorter carbon chain, and following carbon chain extension for obtaining desirable product with suitable carbon chain length and saturation degree. The successful completion of this study will lead to significant cost reduction of the bitumen upgrading process and make it more economically attractive. Moreover, the outcomes obtained from this work will create a novel way of methane activation and liquefaction, leading to the breakthrough in the field of catalysis and its application in clean energy conversion.Dr. Song's prior and current work has concentrated on development and characterization of heterogeneous catalyst systems for use in clean energy conversion and emissions control such as heavy oil upgrading, natural gas storage and utilization, CO2 capture and utilization, solid (coal and biomass) gasification/pyrolysis for liquid production, steam reforming of renewable resources, and hazardous pollutants removal in waste water and flue gas after fossil fuel combustion.• Digesting literature published with related topics.• Facilitating catalyst snythesis.• Helping performing experiments in the lab.• Collecting experimental data in an organized way.• Carefully interpreting the collected data with a critical mind and  drawing convincing conclusions with clear experimental support.• Presenting obtained results verbally in public.• Taking assigned general lab duties.• Majored in chemical engineering or chemistry.• Self-motivated with strong desire in learning new things.• Willing to spend time in lab performing hands-on experiments.• Basic knowledge in the field of catalysis is preferred.
This project focuses on developing a spatial orientation training program developed in a video game like virtual environment to let Astronouts retain their orientation skills while being on the International Space Station. The project also includes two testing phases: first, we will perform a pilot study to assess the reliability of the program in assessing specific orientation skills; second, we will perform a functional Magnetic Resonance Imaging (fMRI) study in order to investigate the neural mechanisms affected by the training. The student selected for this project will contribute to all phase of this study.Our cognitive neuroscience laboratory focuses on investigating spatial cognition in humans. More specifically, we make use of neuroimaging, genetic, behavioral and neuropsychological approaches to investigate the neural mechanisms responsible for our sense of direction, or lack of it. We are also focusing on developing training programs to improve spatial orientation skills in individuals who lack those skills from childhood, or lost them due to an acquired brain damage.The student involved in this project is responsible for collecting behavioural pilot data to validate the training program. Also, the student will be involved (not responsible for) in the collection of fMRI data, as well as analyzing neuroimaging data with the assistance and support of our graduate students already involved in performing neuroimaging studies in our laboratory.The student involved in this project is required to be familiar with creating video game like interactive environments by using any of the platform/editor available on the market. The student will be provided with all equipment (computer, software, etc) necessary for the project and may be given the opportunity to attend a conference if any available in the field during his/her stay in the lab. 
This specific project focuses on investigating the relationship between spatial orientation skills and quality of life of the individuals. Through a dedicated website, the project is aiming to assess online the spatial orientation skills and quality of life of the individuals recruited for the study. Participants will be required to complete a series of questionnaires and perform a battery of spatial orientation tasks.Our cognitive neuroscience laboratory focuses on investigating spatial cognition in humans. More specifically, we make use of neuroimaging, genetic, behavioral and neuropsychological approaches to investigate the neural mechanisms responsible for our sense of direction, or lack of it. We are also focusing on developing training programs to improve spatial orientation skills in individuals who lack those skills from childhood, or lost them due to an acquired brain damage.The student will be required to create the website and develop the platform on which the batteries and tests will be made available to the public. Also, the student will be required to develop a database that will collect the data acquired online.The student is required to be familiar with the development of a simple website, which will be used to host the batteries of questionnaires and tests, which have been already created.



Diabetes is caused by the failure of pancreatic beta cells to secrete enough insulin to meet metabolic demands. In type 1 diabetes (T1DM), immune interventions have successfully cured T1DM in animals but not in humans, likely because patients have "borderline" beta-cell mass such that it is inadequate for normalization of blood glucose despite restoration of immune tolerance. Similarly, in type 2 diabetes (T2DM), as “pre-diabetic” patients become progressively more insulin resistant, only those individuals who do not have enough beta-cell reserve will develop diabetes. Identification of agents that can increase beta-cell mass will likely lead to new therapeutic strategies. Recently, we provided in vivo evidence that the pregnancy hormone, prolactin (Prl), can improve diabetes cure rate in the NOD mouse (an animal model of autoimmune diabetes). We fond that mice treated with Prl had more beta cells and lower blood glucose. There is also reduced infiltration of islets by immune cells. This suggest that Prl may be used as a therapeutic adjunct in diabetes. Before we can use Prl clinically, it is important to understand its targets. Hence, we have identified novel molecular targets of Prl by comparing gene expression pattern of islets from wild type versus prolactin receptor null mice. We have thus identified Lrrc55, which is an auxiliary protein to BK channel, and found that this protein protect beta cells from apoptosis caused by ER stress. We will determine how Lrrc55 protect beta cells from apoptosis by understanding 1) how it regulate intracellular calcium store, 2) what are its down stream targets, and 3) how does it regulate ER stress pathways. Results here will advance our understanding of what determines beta cell loss and identify potential therapeutic targets. Main focus is on finding a cure for type 1 and type 2 diabtes.  Primary area of research: Regulation of beta cell proliferation and function in animal models of diabetes.  Other areas of research: Improving metabolic outcomes in children with diabetes and/or obesity.The role of the student will be to grow cells and islets in culture, perform insulin ELISA assay, immunostatining, take images using fluorescent and/or confocal microscope, and perform cell survival experiments.Experience in basic biochemistry lab techniques, understanding of/or experience in immunostaining, microscopy, western immunoblotting, qPCR beneficial but not necessary.Basic knowledge in biology, chemistry, biochemistry or any other biological science related areas (second year university equivalent)
This project will examine bacterial communities in an Evapotranspiration Landfill BioCover system. Landfills are one of the largest sources of atmospheric methane, a greenhouse gas 34 times more potent than CO2. Methane is produced from the decaying waste belowground, and if it is not captured or destroyed this methane escapes to the atmosphere. It is frequently not economically feasible to recover landfill methane for fuel. In such a situation it should be oxidised to CO2, a much milder greenhouse gas. One way to do this is with soil biocovers. Methanotrophic bacteria grow in these cover soils and oxidise the methane to CO2 before it can escape to the atmosphere. We are presently testing the design of an Evapotranspiration Landfill BioCover. This is a naturally vegetated soil cover that provides a soil layer for the growth of methanotrophs as well as a plant cover to limit water infiltration into the waste material, a process that would produce undesired polluted water leachate. We are testing various design parameters (plant species, fertilization, soil structure) to maximize the efficiency at eliminating methane emissions. The goals of the study will be to analyse microbial communities in the Evapotranspiration Landfill BioCover using DNA based methods. By targeting universal genes like the 16S rRNA gene, and methanotroph specific genes lile pmoA (encoding the methane monooxygenase enzyme), we will compare the communities developing under various plant covers and management practices, to determine where the growth of methanotrophs is optimal.  The goals are:1) To determine the population size and diversity of methanotrophic bacteria in the biocover soil, and compare these to a natural soil2) To examine how the bacterial communities differ in the biocover soil depending on conditions like plant species, fertilization, and soil structureWe are an environmental microbiology laboratory interested in the methane cycle. Methane is both an extremely potent greenhouse gas and a relatively inexpensive fuel. Our group studies microorganisms that eat methane (methanotrophs) in natural and man-made environments.  For this we use DNA-based molecular ecology techniques such as high-throughput sequencing of marker genes, metagenomics, and stable-isotope probing. We also cultivate and physiologically characterize new bacterial cultures. Our biotechnology goals are to use methanotrophs in novel strategies to minimize methane emissions from various sources, to create value added products from natural gas, and to bioremediate organic wastes. The Mitacs student will work closely with a PhD student who is responsible for the overall project. Tasks of the student will include:-Extraction of DNA from soil, PCR amplification of marker genes, and analysis of DNA sequence data-Analysis of methane oxidation rates via gas chromatography-Growing bacteria in laboratory media -Maintaining detailed laboratory notes and writing a final report-Presenting final results at a laboratory group meeting  The student should have a background in molecular microbiology, ideally with an interest in environmental microbiology.  He/she should have good English skills and should be familiar with:- basic aseptic microbiology techniques - DNA techniques such as PCR, qPCR, sequence analysis  
In this project we ask about the genetic signals that increase the interactions between the blood vessel lining (endothelium) and supporting mural cells. We have identified several pathways that modulate this intraction, and using transgenic zebrafish, genetics and microscopy, we will track these intractions. Examples of what this project invovles would be adding small molecule inhibitors of a pathway and watching the characterizing the effect on endothelial-mural cell interactions.The student will be exposed to molecular biology, genetics and development.We are interested in angiogenesis, the process by which new blood vessels develop. Blood vessels first develop as naked endothelial tubes, and then acquire a coating of ‘mural’ cells (either smooth muscle cells or pericytes). Dysfunctional vessels underlie a large number of serious diseases including stroke. We focus on using developmental biology to tease out the signals that grow and stabilize new blood vessels as a means to potential therapy for blood vessel disorders. At the start of the project, the student will be introduced to the subject area and guided by an overall plan of the project. The student will be paired with an experienced trainee to learn new techniques before being allowed to start working more independent. The project will be defined with clear goals that are achievable during the 12 week internship. For instance, a typical project will have 3 small aims that may involve determining the gene expression of a molecule, knocking down gene expression and watching what happens, and then testing whether overexpression also causes some defect. A year ahead of the project it is difficult to define the gene that the student will be working on as we would like to choose the most exciting project for the student when they arrive. Examples of pathways we are currently following include the bone morphogenetic protein pathway or sonic hedgehog pathway, but this may change by May 2018.The ideal student will have a strong background in the biological sciences, with some exposure to either neuroscience, genetics or developmental biology. We like curious students who are willing to learn new techniques and envision a career in the life sciences when they graduate.
According to Canadian Cancer Society , an estimated 177,800 new cases of cancer (excluding about 74,100 non-melanoma skin cancers) and 75,000 deaths will occur in Canada in 2011. I n 2007, cancer surpassed cardiovascular disease as the leading cause of death in Canada. Radiation therapy is a dominant modality in treating cancers. During the external radiotherapy , radiation is generated by a medical accelerator that can deliver the radiation to the patient's body from various orientations. The main objective of radiotherapy is to deliver a lethal dose of radiation to the tumor to kill cancerous cells while sparing surrounding healthy organs. The treatment is complex and very patient specific. The radiation beam parameters have to be tailored to each patient's case, through a process called treatment planning. Optimal treatment planning is commonly phrased as a numerical optimization problem, comprising of thousands of decision and hundreds of thousands state variables. Of particular interest are the structured convex optimization formulations of the treatment planning problem, as they admit efficient numerical solution schemes. Besides the inherent computational complexity of some of the treatment planning objectives, such as the radiation dose compliance with the so-called physician-prescribed DVH curves, the planning process is complicated by the presence of uncertainties. Based on the recent developments in convex optimization theory , two novel approaches were recently proposed to address both the complexity of DVH modeling (Y. Zinchenko et al., "Controlling the dose distribution with gEUD-ty pe constraints within the convex radiotherapy optimization framework," PMB 53, 2008) and the uncertainties (M. Chu, Y. Zinchenko, S. Henderson, M. Sharpe, "Robust optimization for intensity modulated radiation therapy treatment planning under uncertainty ," PMB 50, 2005). The proposed project is centered on further exploring these two approaches.I specialize in numerical and convex optimimization, as well as high-performance computing, with applications to radiotherapy planning for cancer treatment.The student will be a part of a team, consisting of a PhD and an MSc student, joint with Tom Baker Cancer Center (TBCC). The student will be acquainted with linear and modern convex optimization numerical software, as well as medical physics basics. The student will be responsible for formulating and analyzing tractable relaxations to 5-10 OAR physician-prescribed DVH requirements, based on TBCC data, and specifically will focus on recently discovered efficient approximations to the so-called p-cones. Specific emphasis will be made on implementing a barrier-type approach for p-cone constrained optimization with GPU acceleartion. The student is expected to be familiar with optimization method basics, e.g., a course on linear programing or a general course in the area of operations research would suffice. The candidate is also expected to have a fairly high degree of computer literacy, specifically, be able to code in either MATLAB or C/C++. Some experience in numerical computing and/or GPU programming is highly desired.
The "Alberta Resilient Communities Research Project: Engaging Children and Youth in Community Resilience Post-Flood in Southern Alberta” examines the lived realities of children, youth, and their communities in order to inform and strengthen child and youth health and well-being, and enhance disaster preparedness, disaster risk reduction, and resilience in Southern Alberta.  A collaborative interdisciplinary research partnership has been formed in order to explore the complete interrelationships between vulnerability, risk and resilience.  The partnerships include researchers from a range of disciplines (social work, psychology, sociology, population health), community-based partners, and other stakeholders.  The goal of the ARC project is to better understand the social, economic, health, cultural, spiritual, and personal factors that contribute to resiliency among children and youth while empowering them and their adult allies and communities to enact resilience building strategies.Julie Drolet is an Associate Professor in the Central and Northern Alberta Region of the Faculty of Social Work, University of Calgary. She is principal investigator of several research studies in the field of disaster recovery.  She has published extensively in international social work and social development with a particular focus on gender and development, climate change and disasters, international social protection initiatives, International and Canadian field education, qualitative research, and international migration and Canadian immigration.  Her current interests focus on social work and disasters, adaptive climate change, relational well-being, and immigrant settlement and integration in smaller communities.The student will work closely with the Collaborative Lead, Co-Leads, Project Coordinator, and community partner members in carrying out the overall research project and 3 distinct research streams/activities within the research project.The student may assist in the recruitment of research participants, community based research activities (including surveys, focus groups, face-to-face interviews, observations, arts-based inquiry, and participatory change labs), and knowledge translation and dissemination efforts.  The student will assist with ongoing efforts to develop, strengthen, and support current and new relationships and communications between the collaborative leads and co-leads and the local community partners.  The student will participate regularly in research team meetings.The student will be provided with research training.The required skills and background of the student are:• Experience working in a community setting and establishing contacts and relationships at the community level.• Research and project management experience is highly desirable. • Working knowledge of quantitative, qualitative, and mixed methods research. • Demonstrated skills in report writing and ability to translate research results into plain language content suitable for diverse audiences. • Demonstrated strong engagement, collaboration, communication skills, and able to work independently and as part of a team• Strong interpersonal skills, time management and problem solving skills
The goal of this research project is to describe the state of knowledge about the supply and demand of skills for the future labour market by conducting qualitative research on the settlement and integration of immigrants, and resettlement of refugees in Alberta, Canada.  The project considers the role of employers and employer organizations in bridging newcomers absorption and integration.  Early and successful job placement is critical for both the economic and social integration of newcomers. Employers and employer associations have been accorded a growing role in newcomer recruitment by both federal and provincial governments. This research project aims to summarize research findings related to this theme and policy implications, in order to better understand and identify specific labour market needs, challenges, and good practices from the perspectives of employers through the examination of the literature to capture a range of sources (peer-reviewed and grey literature) and methodologies (qualitative and quantitative). The results are expected to contribute to a better understanding of the determinants of employer actions and valuations, motivations, and the relationship between employers’ economic and social interests. The synthesis of existing research knowledge and the identification of knowledge gaps will be made available in a format accessible to government policy-makers, education and training institutions, community organizations, and employers. Dr. Julie Drolet is particularly interested in international social work, including immigration and international migration, refugee resettlement, climate change and disasters, field education, and social protection.The student role is to assist with the analysis of relevant literature; writing of preliminary reports; drafting public presentations using powerpoint; supporting the development of a research grant funding proposal; act as a liaison with stakeholder groups including immigrant-serving organizations and others; and engaging in knowledge exchange activities.  The student will participate as a member of the research team to share the results of the knowledge synthesis in a variety of formats.The student is required to have excellent writing and communication skills; an interest in immigration, refugees or international migration; skills in reviewing, compiling and analysing relevant literature; and computer skills (Microsoft office including Word and Powerpoint).  The student will participate in a research team to share the results of the knowledge synthesis with various stakeholders, as well as assist in the development of a pan-Canadian research funding proposal.
How do you learn about new products or new apps for your phone?  Do you search the internet to find something you have never heard of?  Do you read a book to find something you might like? Few people find out about new products this way.  In fact, most of us learn about new products from the friends, coworkers, and neighbors we see everyday.   The way we learn from each other means cities -- where we congrgate and share ideas -- have long been centers of learning.  Yet little is known about how important cities are for learning about new products or what the economic effects of this learning might be.   The new methods pioneered by the research team will -- for the first time -- reveal how cities propogate news about new products and affect the economic landscape.This research internship is excellent preparation for high level graduate programs in Economics, Finance, Law or Quantitative Business.  Former research team members have been very successful - entering graduate programs at the University of California - San Diego, Notre Dame, the University of Warwick, and Harvard Law School, amongst others.My research seeks to understand how innovation powers the economic performance of regions, companies, and people.  My team applies cutting edge statistical techniques to newly available big data to quantify how innovation policies can unlock economic potential.Research interns will build a new cutting edge database linking product innovation to retailer sales in cities.   They will learn about types of intellectual property as well as write surveys of the academic and policy literature about innovation in cities.  Excellent attention to detail, time management, statistical and writing skills are required.  Students should have a background strong in Economics, Law, Business or Technology.  They should have completed coursework in Statistics or Econometrics.   Experience working with large databases with statistical programs such as Stata is an asset.
Do global trade agreements help or hinder innovation?  Do other countries intellectual property policies affect firm success? How? In our modern global knowledge economy these questions are more important than ever, yet they remain unanswered. The new methods pioneered by the research team will -- for the first time -- reveal how global firms are affected when other counties protect their innovations.    This research internship is excellent preparation for high level graduate programs in Economics, Finance, Law or Quantitative Business.  Former research team members have been very successful - entering graduate programs at the University of California - San Diego, Notre Dame, the University of Warwick, and Harvard Law School, amongst others.My research seeks to understand how innovation powers the economic performance of regions, companies, and people.  My team applies cutting edge statistical techniques to newly available big data to quantify how innovation policies can unlock economic potential.Students will work with micro economic data on global firms.  Students will manage, link and analyze firm level data to reveal how global intellectual property policies affect firms performance.  Students will write reviews of literature on intellectual property policy around the world.  Expected outputs include data base creation, statistical tables, graphs of data plots, and reports.  Excellent attention to detail, time management, statistical and writing skills are required.  Students should have a background strong in Economics, Law, Business or Technology.  They should have completed coursework in Statistics or Econometrics.  Experience working with large databases with statistical programs such as Stata is an asset.
The research project involves the use of bioinformatics to understand biochemical networks in parasitic helminths. We have previously constructed the metabolic network of Ascaris lumbricoides, the giant intestinal roundworm, which infects over 1 billion people. Our results of this network, using choke-point analysis, identified several promising new drug targets.This work is now being moved to the hookworms, another important parasite of people, and to the trichostrongylids, a group of parasites of livestock. For these two groups, we have closely related free-living worm species, which act as excellent comparators. The project is to build the metabolic networks of the parasitic and free-living species. This will be done using the latest bioinformatics software, including some developed in house. We will map on transcriptomic (RNA-Seq) data to see how the metabolic network changes during the life-cycle of the parasites. Comparisons between free-living and parasitic species will lead us to identify those regions of the network that support the parasitic life-style. By searching databases of drug compounds, we can prioritise compounds for in vitro and in vivo testing.The Wasmuth lab studies the genome sequences of helminth (worm) parasites, which are of global importance to both human and animal health.  There are few effective drugs and resistance to these is increasingly commonplace. By using cutting-edge bioinformatics techniques, we are searching genomes and other  -omic datasets to identify genes that are potential targets for new classes of anthelmintic drugs. Members of the Wasmuth lab conduct research using phylogenetics, pathway analysis, and sequence similarity search methods.As the successful student, you will be directly supervised by me (James Wasmuth). You will, with guidance, undertake much of the bioinformatics analysis. The learning topics include: genome informatics, network analysis and pathogen biology.All lab members present presentations at a weekly lab meeting. The Wasmuth lab is also part of the University of Calgary's training program in host-parasite interactions. This program involves 10 labs in Alberta, with regular seminars and social events. Finally, there is a growing bioinformatics community at the University of Calgary, of which the Wasmuth lab is a prominent member. All of these interactions will greatly boost your experience during the summer.We are looking for a student interested in pursuing a research career in bioinformatics.If you are a biology/biochemistry student, then we would also expect skills in a scripting language, e.g. Perl or Python.If you are a computer science student, then we are looking for a keen interest in the application of your skills to biology / life sciences.Above all else, we are looking for someone with enthusiasm, imagination and a desire to learn.
Some of the anatomical, molecular, physiological and behavioural substrates that underlie cortical plasticity - the ability of the cerebral cortex to alter its functional organization in response to changing environment - are mediated by specific signaling mechanisms. It is known that neuronal signaling, and modulations in neural activity at the level of single cells and networks of cells, profoundly affects the establishment, maintenance, and modificaton of neuronal circuits throughout the brain. Research from my laboratory has uncovered abundant evidence that implicates zincergic neurons (neurons that sequester Zn2+ and release it as a neurotransmitter) in mediating plasticity in cerebral cortical circuits. The mouse somatosensory system provides an ideal model for us to determine the mechanisms involved in cortical plasticity. A major input to the somatosensory cortex arises from the whiskers. We can easily manipulate sensory input by stimulating or removing single whiskers, or groups of whiskers. We can then analyze the effects of these manipulations in the precise area of the somatosensory cortex that processes sensory information from these whiskers. We have found that levels of zinc are rapidly modified - levels in the cortex are decreased when we remove whiskers and increased when we stimulate them. The research project will be directed to understand how zinc and zincergic neurons contribute to experience-dependent changes in the structure and function of the somatosensory cortex.I am a neuroscientist and my research interests are focussed on the development and plasticity of the mammalian cerebral cortex. The organization of the cerebral cortex is not fixed but, rather, is continuously modified by one's experiences throughout the lifetime. These experiences include such things as processing of sensory information, learning, exposure to drugs and hormones, and brain injury. My research activities are directed toward identifying and understanding the neurobiological and behavioural processes that are responsible for mediating experience-dependent plasticity in the cerebral cortex using molecular, cellular, physiological, and behavioural approaches.The student will participate in a specific research project, independently, and together with graduate students and undergraduate students in the laboratory. The student will learn and apply neurobiological techniques that could include motor, sensory and cognitive behavioural testing, as well as anatomical and biochemical analysis of brain sections.The student should have a science background, preferably in the biological sciences, and have a very good understanding of the scientific method. The student must be comfortable in working with mice and/or mouse brains in a laboratory setting. All other training will be provided.
The state-of-the-art SPM in Dr. Kim's lab will be used to elucidate the relationship between internal structure of polymeric nanocomposites and their favorable properties. We will investigate nanocatalysts and their polymeric nanocomposites for enhanced oil recovery and upgrading. In-situ oil recovery has several advantages over surface mining processes, such as avoidance of solid waste disposal, potentially lower costs, and access to resources. The conventional in-situ method to extract bitumen from oil sands faces several challenges such as difficulties in establishing required porosity, possible contamination, etc. Moreover, steam assisted gravity drainage (SAGD), the most commonly used in-situ extraction technology, requires a significant amount of energy to generate high quality steam. Accordingly, there have been growing demands for new technologies that are relatively more cost-effective, efficient, and environmentally friendly. Thus, the use of electromagnetic (EM) waves to heat bitumen to lower viscosity has been considered as an alternative to SAGD technology. However, energy efficiency of EM heating itself has not been high enough to make this an alternative technology. Thus, in recent years, many nanomaterials (carbon nanotubes, carbon nanofibers, graphenes, halide compounds, and metallic oxide nanoparticles) have been proposed as “activators” or “sensitizers” which enhance EM wave absorption, efficiently generating heat to reduce viscosity of heavy oil/bitumen and work as catalysts for in-situ heavy oil upgrading. However, the heat activated catalytic reaction with these nanomaterials and their polymeric nanocomposites has not been systematically investigated in nano-scale. Therefore, the state-of-the-art SPM (nanomechanical IR spectroscopy and broadband nanomechanical thermal analysis) will be exploited to investigate the heat activated catalytic reaction on heterogeneous oil sands samples under various conditions to establish the optimal composition of nanomaterials in polymeric nanocomposites. . Basic nanomaterials and polymers will be procured from commercial sources and polymeric nanocomposites will be prepared and characterized in Dr. Kim’s lab to be utilized.Dr. Kim has extensive experience of scanning probe microscopy (SPM) over the last 11 years. He investigated micro/nano-scale fluid-structure interaction phenomena using SPM and demonstrated a novel scanning thermal microscopy technique in liquid. He also characterized the surface elasticity and topography of polyelectrolyte hydrogels as a function of charge concentration using a SPM. Dr. Kim demonstrated photothermal cantilever deflection spectroscopy, which combines the high thermomechanical sensitivity of a bimetallic microcantilever with the high selectivity of mid IR spectroscopy, is capable of obtaining molecular signatures of extremely small quantities of adsorbed molecules (tens of picogram level) without relying on chemoselective interfaces.First, the student should read the manuals and understand the working principle of SPM. Then he/she will get hands-on training on the operation of SPM and learn how to prepare samples. Various polymeric nanocomposite samples will be provided to the student and systematic characterization and statistical data analysis will be required. Previous hands-on experience on SPM and any micro/nano characterization tools (confocal microscopes, SEM, TEM) is highly desirable but not required.Physics or Materials Engineering, Mechanical Engineering or Chemical Engineering background is recommended.
The proposed project focuses on the development of predictive fluid-structure interaction (FSI) framework for computations of floating wind turbine designs at full scale subjected to realistic wave and air conditions, that is capable of addressing the problems of renewable energy that are beyond the scope of the current simulation methods in the field. As a part of this development the following goals would be met: i) construction of analysis-suitable geometry of complex offshore structures using novel geometry modeling tools; ii) computational modeling of complex mechanical response of spinning wind turbines mounted on a floating support structures (like spar buoys, tri-floaters, tension-leg platforms, barges with catenary mooring lines, etc.) interacting with a turbulent atmospheric boundary layer airflow and non-linear waves such those occurring in realistic offshore environment (this also includes modeling of air-wave interaction, wave overturning and breaking); iii) assessing the feasibility of different floating turbine designs, including vertical-axis wind turbine concept and configuration with multiple wind turbines mounted on a floating structure. The developed techniques will also have an impact on other engineering applications, like simulation of oil&gas platforms interacting with ocean waves.My research include computational fluid and structural mechanics, fluid-structure interaction (FSI), dynamically-data-driven simulations (DDDS), turbulence modeling and computing, damage modeling in composite structures, finite element method, isogeometric analysis (IGA), large-scale computing and their application in wind energy, civil, aerospace and offshore/marine engineering.The student will work in the Computational Fluid & Structural Mechanics (CFSM) Group and will be engaged in advanced research in the area of renewable energy and computational modeling. He/she will be responsible for pre-processing, i.e. construction of the 3D complex geometries of the offshore wind turbines with different support structures from available specification/reports using novel geometry modeling tools and generation of the computational meshes for numerical analysis. This is very important step in modern numerical analysis as the accuracy of the numerical models directly depends on the accuracy of the underlying geometry and computational mesh. This usually requires several iterations before the desire model is constructed. The student will work closely with other group members who will be responsible for numerical modeling of the multi-physics processes occurring during an operation of floating wind turbines using the computational geometry and meshes developed by the student. He/she will also work in a team with other group members on data post-processing, i.e. visualization of the results, on a WestGrid/Compute Canada HPC clusters.Students from all Engineering disciplines including Computer Science and Applied Mathematics are welcome to apply. Students should have good communication skills and desire to learn. Candidates should also have prior knowledge in numerical modeling, linear algebra, basic programming and experience with any CAD/CAE tools.
In an Internet-of-Things environment, users desire to administrate access control policies centrally while allowing devices to authorize access requests in a distributed manner. A capability system is a typical access control technology for supporting both centralized policy administration and distributed authorization.  Recently, a history-based capability system, HCAP, has been proposed, so as to support the imposition of ordering constraints on permission usage. For example, in a university campus, an employee who exits the campus in the evening must pass through smart locks A, B and C in that sequence. Accessing the locks in reverse order would mean that the person is a potential intruder entering the campus from the outside. HCAP supports the enforcement of such policies.Previous work has established the security guarantees of HCAP, and a preliminary implementation of the HCAP protocol has been implemented in Java on top of COAP (Constrained Application Protocol). Preliminary evaluation indicates that the technology has promising performance characteristics.In this project, we aim to conduct an in-depth study of the performance characteristics of the HCAP protocol in different kinds of network settings.Access Control is a sub-area of Computer Security concerning the regulation of access to computing resources (e.g., files, photos, services). In short, it concerns controlling who can access what under which circumstances. Research in Access Control studies notions such as policies (e.g., allow friends to access), protection mechanisms (e.g., how to enforce a policy), and access control models (e.g., if we organize access in this way, will it leak access to the bad guys?). This project concerns the control of access to Internet-of-Things devices.The student will assist the supervisor in the design of the performance study. The student will also be responsible for implementing and/or configuring the experimental environment, conducting the performance study itself, analyzing the results, and writing up a report to document the study. There will also be opportunities for exploring optimizations of the HCAP protocol once the experimental environment is set up.Competence in Java programming, with background in concurrent and network programming. Courses in computer networking, operating systems, and/or system programming. Experience with UNIX-style operating systems such as Linux. Formal experience with network performance evaluation is considered an asset but not a requirement. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.
People build mathematical models of access control systems, and use the models as a vehicle for studying the properties of the access control systems. The situation is not much different from engineers building a small physical model of an aeroplane and "fly" it in a wind tunnel in order to study the fluid dynamic properties of the aeroplane design. You want to discover bugs in the design before building the real thing (which is expensive). The construction of mathematical models for access control systems serves similar purposes. Yet, many such access control models are constructed manually on paper, and thus it is very easy for bugs to creep into the mathematics, thereby defeating the purpose of the entire endeavour.In this project, we will explore the feasibility of "mechanizing" the construction of access control models. The word "mechanization" refers to the employment of software tools for the formal articulation of mathematical models. Such formal method tools will automate some of the checking of the constructed mathematical model, and therefore allow the developer of the model to have better confidence in the model. Not only that, the mechanized models are usually executable, so one can even "run" the model to see if it is doing what one is hoping to design.The goal of this project is to apply some existing lightweight formal method tools to mechanize a number of well-known access control models, to check for their integrity, and to demonstrate that such an approach pays off. Our long-term goal is to advocate that such a methodology should eventually become standard in future research in the area.Access Control is a sub-area of Computer Security concerning the regulation of access to computing resources (e.g., files, photos, services). In short, it concerns controlling who can access what under which circumstances. Research in Access Control studies notions such as policies (e.g., allow friends to access), protection mechanisms (e.g., how to enforce a policy), and access control models (e.g., if we organize access in this way, will it leak access to the bad guys?). Most of the studies concern the application layer.The student will be responsible for the mechanization of several published access control models using lightweight formal method tools such as PLT Redex, Alloy, SAT solvers, Answer-Set Programming, etc. He or she will conduct verification tasks regarding properties of these access control models, and document his/her findings in technical reports.  Empirical studies on the relative efficiency of competing verification methods may need to be conducted: if applicable, this will involve the design, implementation and execution of empirical experiments. An important responsibility is to invest time in acquiring relevant backgrounds in programming languages, formal method tools, and access control models.Courses in discrete mathematics, automata theory, and/or mathematical logic with good grades. Competence in functional programming (e.g., Scheme, Haskell, etc) and/or logic programming (e.g., Prolog). Mathematical maturity: comfortable with handling abstractions and formal notations, and with constructing formal proof of theorems. Courses in the following subjects are considered assets (but not required): abstract algebra, combinatorics, and set theory. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.
In an Internet-of-Things environment, users desire to administrate access control policies centrally while allowing devices to authorize access requests in a distributed manner. A capability system is a typical access control technology for supporting both centralized policy administration and distributed authorization.  Recently, a history-based capability system, HCAP, has been proposed, so as to support the imposition of ordering constraints on permission usage. For example, in a university campus, an employee who exits the campus in the evening must pass through smart locks A, B and C in that sequence. Accessing the locks in reverse order would mean that the person is a potential intruder entering the campus from the outside. HCAP supports the enforcement of such policies.Previous work has established the security guarantees of HCAP, and a preliminary implementation of the HCAP protocol has been implemented in Java on top of COAP (Constrained Application Protocol). Preliminary evaluation indicates that the technology has promising performance characteristics.In this project, we aim to incorporate HCAP into User Managed Access, and industrial standard for access management, so that existing software infrastructures built for UMA can be reused for HCAP.Access Control is a sub-area of Computer Security concerning the regulation of access to computing resources (e.g., files, photos, services). In short, it concerns controlling who can access what under which circumstances. Research in Access Control studies notions such as policies (e.g., allow friends to access), protection mechanisms (e.g., how to enforce a policy), and access control models (e.g., if we organize access in this way, will it leak access to the bad guys?). This project concerns the control of access to Internet-of-Things devices.The student will assist the supervisor in devising a backward-compatible way of incorporating HCAP into the UMA standard. The student will also be responsible for implementing the aforementioned design into an open-source implementation of UMA (e.g., OpenUMA), evaluating the performance of the implementation, and writing up a report to document the design, the implementation and the performance study. An important responsibility of the student, at least in the initial phase of the research, is to acquire background in UMA and HCAP.Competence in Java programming, with background in concurrent and network programming. Courses in computer networking, operating systems, system programming, and/or computer security. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.
In an Internet-of-Things environment, users desire to administrate access control policies centrally while allowing devices to authorize access requests in a distributed manner. A capability system is a typical access control technology for supporting both centralized policy administration and distributed authorization.  Recently, a history-based capability system, HCAP, has been proposed, so as to support the imposition of ordering constraints on permission usage. For example, in a university campus, an employee who exits the campus in the evening must pass through smart locks A, B and C in that sequence. Accessing the locks in reverse order would mean that the person is a potential intruder entering the campus from the outside. HCAP supports the enforcement of such policies.Previous work has established the security guarantees of HCAP, and a preliminary implementation of the HCAP protocol has been implemented in Java on top of COAP (Constrained Application Protocol). Preliminary evaluation indicates that the technology has promising performance characteristics.In this project, we aim to extend the feature set of HCAP (while preserving its security guarantees).  Some of the extensions include privilege delegation, context dependence, incremental garbage collection, improved support for multiple resource servers, etc.Access Control is a sub-area of Computer Security concerning the regulation of access to computing resources (e.g., files, photos, services). In short, it concerns controlling who can access what under which circumstances. Research in Access Control studies notions such as policies (e.g., allow friends to access), protection mechanisms (e.g., how to enforce a policy), and access control models (e.g., if we organize access in this way, will it leak access to the bad guys?). This project concerns the control of access to Internet-of-Things devices.The student will assist the supervisor in designing the aforementioned feature set. The student will also be responsible for implementing the design into the existing implementation of HCAP, evaluating the performance of the new features, and writing up a report to document the work.Competence in Java programming, with background in concurrent and network programming. Courses in computer networking, operating systems, system programming, and/or computer security. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.
Fabrication of Novel Bicontinuous Emulsions Composite materials with co-continuous arrangement of their constituent phases are highly valuable for many applications including tissue engineering, catalysis, separations, electrochemical energy storage and conversion.  Bijels can meet those design criteria due to their unique microstructure.  They are a recent class of nonequilibrium soft materials formed by arrested spinodal phase separation of partially miscible fluids. The existence of these materials was first proposed in 2005 via lattice-Boltzmann simulations, followed by their first experimental realization in 2007. Since spinodal decomposition is required, only two fluid-fluid systems were successfully utilized in formation of bijels to date. They are also difficult to reproduce as there is a host of physicochemical parameters that can influence their formation pathway and the resultant morphology, which makes their scale-up extremely challenging.  In our lab, we recently generated bicontinuous emulsions by simple shear. Because their design strategy is based on self-assembly of properly tuned nanoparticles in multi-phase mixtures, it allows such materials to be readily prepared in macroscopic dimensions with co-continuous morphology that is tunable at the microscopic level. Understanding  the role of forces and kinetics that govern the self-assembly of these soft material templates into co-continuous composites is crucial in the success of their scale up and tunability for applications of interest. Therefore, we will invest efforts into establishing the relationships between particle-particle interactions, particle functionality, shear intensity, interfacial tension and viscosity ratio between the oil and water phase on the resulting microstructure and rheological properties. Our research investigates optimal design, operation and control of complex, non-linear engineering systems. We seek a solution to these problems through a combination of theoretical and experimental research that enable transforming promising lab concepts into concrete solutions to pressing problems in energy sector. The student will be responsible for fluorescently labeling nanoparticles, preparing emulsion systems, visualizing these under confocal microscope in 3D, small angle light scattering experiments, also performing rheological experiments. The student will be working in team with a PhD student and postdoc, will analyse and present its work in our weekly meetings.   Complex fluids, interfacial phenomena, microscopy, image quantification. 
Facebook pioneered a paradigm of access control in which authorization decisions are based on the interpersonal relationship between the access requestor and the resource owner (e.g., allow my friends to access). This paradigm is commonly known as Relationship-Based Access Control (ReBAC). ReBAC has found applications in domains such as medical record systems (e.g., grant access to MY doctor but not all doctors).In recent years, researchers in the area of Access Control have turned their attention to the issue of availability: to ensure that the specification of access control policies is not overly restrictive, to the point that the resources are not available to the people who need to access them.  The computational analysis of availability involves the use of efficient algorithms to analyze access control policies and protection states in order to ensure that resources are available to the extent desired by the administrator.  Various notions of availability have been proposed in the literature (satisfiability, resiliency, feasibility). Deciding availability is in general a computationally hard problem.The goal of this project is to explore efficient means for availability analysis for ReBAC policies. Previous work has shown that ReBAC availability analysis can be applied to evaluate the access control policies of social network systems. Our specific goal in this project is to evaluate how Answer-Set Programming (ASP), a general-purpose constraint solving paradigm, fairs in ReBAC availability analyses.  Access Control is a sub-area of Computer Security concerning the regulation of access to computing resources (e.g., medical records, photos, services). In short, It concerns controlling who can access what under which circumstances. Research in Access Control studies notions such as policies (e.g., allow friends to access), protection mechanisms (e.g., how to enforce a policy), and access control models (e.g., if we organize access in this way, will it leak access to the bad guys?). Most of the studies concern the application layer.The student will be responsible for the design and implementation of ASP-based solutions for various forms of ReBAC availability analysis, the performance evaluation of these solutions, as well as writing up a report to document the work. An important responsibility of the student, at least in the initial phase of the research, is to acquire background in ReBAC, availability analysis, and Answer Set Programming.Courses in discrete mathematics, algorithm design & analysis, and programming languages with good grades. Experience with Prolog programming is an asset. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.The student is not required to have knowledge of Answer Set Programming (ASP). The supervisor will guide the student in acquiring the necessary knowledge.
Unlike commodity polymers, which are characterized by their chemical structure, polymer blends and polymer nanocomposites have specific end use properties that are ultimately connected to their microsctructure. The design problem involves specification of the formulation (polymers and nanoparticles) and the processing conditions that produce the desired microstructure and physical/mechanical properties. We seek the relationship between the nano and micro-scale structural variables and macroscale physical and mechanical properties of multiphase systems such as polymer blend nanocomposites. An iterative modeling/experimentation strategy will be employed to aid model development and the verification of suggested designs by the developed optimization model. A novel confocal-rheologyinstrument that offers a synergistic characterization of bulk properties (rheology) and microstructure (laser scanning confocal microscopy) will be employed. The instrument has a significant promise to reveal a mechanistic understanding of polymer blend nanocomposites at an unprecedented level of detail as it enables their dynamic imaging in 3D under well defined macroscopic flow fields.The proposed approach has the potential to significantly advance and transform the approaches for discovery of new polymer nanocomposites by addressing desired properties and process performance in tandem. The students trained through this project will be exposed to a highly interdisciplinary learning environment that encompasses concepts of optimization, rheolgy, microscopy, polymer processing, and product design. Our research investigates optimal design, operation and control of complex, non-linear engineering systems. We seek a solution to these problems through a combination of theoretical and experimental research that enable transforming promising lab concepts into concrete solutions to pressing problems in energy sector. If the student chooses to work on the experimental component of the project, he/she will be responsible for fluorescently labeling nanoparticles, preparing polymer blends in batch mixers, visualizing these under confocal microscope in 3D also performing rheological experiments. The student will be working in team with a PhD student and will analyse and present its work in our weekly meetings. If the student chooses computational aspect of the project, he/she will work closely with a PhD student in establishing proper quantitative-structure-property-relationships for predicting final product properties. The student will work closely with experimentalists and use their findings in validation and updating their developed models. Above-all, we are looking for highly-motivated students. Students can have versatile backgrounds. The ones that are more inclined towards experimental work will have an opportunity to get trained on state-of-the-art equipment in polymer processing and also learn important characterization techniques. Students that are more interested in the computation aspect will build or enhance their skills in Matlab, C++, GAMS programming languages.  
A major objective of Canada’s Biodiversity Goals and Targets for 2020 is to make accessible adequate and relevant information about biodiversity and ecosystem services to support conservation and sustainable development. Biodiversity is fundamental to the functioning of ecosystems and to the services it provides to the public (e.g., environmental purification, carbon capture, regional cooling effects, psychological benefits, and increased land value. Addressing the relationships and the role of biodiversity in rendering these services is one of the biggest scientific challenges of our time. While important, theoretical advances in ecosystem functioning can only go so far without reliable information on the distribution and abundance of species around the globe; for most species, this information comes from specimens in museum collections. Vouchered and curated information associated with biological collections are key to assigning conservation status and detecting changes in species distributions, including characterizing species invasions and impacts of climate change.The University of Calgary Herbarium houses >90,000 specimens of vascular plants from Alberta and around the world, yet only a fragment of the collection has been uploaded to central repositories such as Canadensys (http://data.canadensys.net/ipt/resource?r=ucalgaryherb). Studies of genetic variation (including DNA barcoding), ecological niche modelling, and ecosystem services, are all inextricably linked to, and gain value from, the availability of accurate (curated) information about the presence of species across the globe. These data are thus central to estimate the future impact of climate change and to quantify the services biodiversity provides to society. This project will involve digitizing high value portions of the University of Calgary Herbarium collection and making them accessible online to increase the reach of the collection beyond the local community, and help to preserve fragile specimens.Jana Vamosi is a biodiversity scientist studying the role of plant traits in the conservation biology and functional ecology of plants. As the UofC Herbarium Director, she is leading initiatives to pinpoint hotspots of threatened species in Canada and determine how climate change accelerates extinction risk. The intern will be involved in all aspects of the digitization and organization of herbarium specimens for placement in digital collections. Digitization will be completed in a format that will be compatible with educational and research initiatives.  Duties may include:•         Handle and prepare rare and fragile herbarium specimens from the Biological Sciences herbarium•         Digitize materials according to established best practices and standards·         Edit digital images to produce high quality presentation and archival images using appropriate software•         Manage digital files post-digitization·         Using established guidelines create and input metadata for digital objects in conformity with international standards and established local policies and procedures•         Copy authority control for names, subjects, and series using approved controlled vocabularies•         Upload and perform quality checks on the digital collectionAs duties the handling and preparing of rare and fragile herbarium specimens from the Biological Sciences Herbarium, students must be careful and responsible. Students should have a general understanding of the principles of biodiversity and biological conservation.
There are several projects in which the student could participate. 1. Human basal ganglia oscillationsDBS involves implantation of fine electrodes into the brain, and these are connected to a type of pacemaker. It is used to treat Parkinson’s disease and its success depends on the precise insertion of electrodes into the target. The target is determined indirectly using imaging and directly using micro-recordings. Our AIM is to automate the analysis of the microelectrode signals to improve targeting. Our HYPOTHESIS is that specific oscillations obtained from the basal ganglia can be used to identify the optimal target for DBS.2. Neurovascular coupling with DBS in animal modelsOur goal is to learn how DBS affects neurovascular coupling (NVC). NVC forms the basis of functional imaging techniques, such as fMRI, used to study DBS in humans. Understanding NVC may also lead to the discovery of new hemodynamic feedback signals for closed-loop DBS. Specific objectives are to (a) design, create and characterize instrumentation to enable intrinsic optical imaging with sub-millimeter precision in deep brain regions in freely moving rodents; and (b) to tease apart the different physiological sources – vascular and neuronal – that contribute to the intrinsic optical signals measured.3. Plasticity of motor systems in dystonia Our aim is to determine the effect of DBS on the organization of motor maps in dystonia. Dystonia is a movement disorder where muscles co-contract and DBS of the globus pallidus improves dystonia. Our HYPOTHESIS is that DBS alters the excitability of the motor cortex (M1), which results in motor map reorganization. Transcranial magnetic stimulation (TMS) with robotic motor mapping will measure M1 excitability and the hand motor map in DBS ‘off’ and ‘on’ states. Serial TMS mapping in patients pre- and post-operatively will determine whether motor maps change over time, as dystonia improves.Our lab is dedicated to understanding how therapeutic electrical stimulation (mainly deep brain stimulation or DBS) affects the brain and nervous system in humans and animal models. We also aim to develop a broader approach to neural prostheses, their development, based on solid principles of neuroscience, and implementation into clinical practice. This means that we study human physiology using intra-operative microelectrode recordings, post-operative EEG and local field potentials (LFPs), and transcranial magnetic stimulation (TMS) in patients with DBS systems. We also study the fundamental mechanisms of DBS in animal models in vivo and in vitro using electrophysiology and optical imaging.The student will have different roles for each project, but generally will participate in data collection and analysis under the direct supervision of a graduate student or post-doctoral fellowin my lab. The student will write a report on their project and present their results at our Institute summer student symposium in August. All my students attend the operating room in order to gain experience with patients undergoing DBS surgery so they understand the rationale for their research project. However the majority of their time is spent in data analysis and experiments in the lab. I cannot predict a year from now whether these exact 3 projects will be available, but these give an idea of the type of techniques we use and if these are completed before 2018 then other similar projects will be available. 1. Human basal ganglia oscillations: For this project, the summer student will participate in data collection in the operating room with the rest of the team. Most of his/her time will be spent digitizing the data we collect, pre-processing it, and analysing the local field potentials and cellular firing patterns. Depending on the student’s background they may write MatLab code to do this, or he/she may use previously written code.2. Neurovascular coupling with DBS in animal models: Again depending on the student’s background, s/he may participate in characterizing the instrumentation, implanting it into the rodents, or analyzing the imaging, electrophysiological or behavioural data generated. 3. Plasticity of motor systems in dystonia: The student will help the post-doctoral fellow with data collection and analysis of TMS measures in the patients. This will include using MatLab scripts and may involve writing code or further programming depending on the student’s background.Senior undergraduate level engineering / physics or physiology are ideal. Those with a neuroscience background or experience in electrical biomedical engineering are preferred. 
Active transportation is both a desired outcome for its health benefit and an important measure of risk exposure. Students will study how objective and perceived BE features influence AT, as well as AT safety in Canadian Children. This study seeks to understand how the association between the BE and AT varies across contexts and influences child injury rates. The presence of less safe and/or less walkable neighborhoods has been documented in our previous work and needs to be understood across Canada to promote both health and health equity. Our team and the communities involved in this work will identify BE and policy changes to remove barriers to AT in childhood, and decrease the risk of injury during child AT.The urban built environment (BE) can confer health and health equity benefits (through promoting active transportation [AT]) and is an important determinant of traffic injury, the leading cause of child death. Children differ from adults in both AT behavior and traffic injury risk.  The substantial gap in child-specific knowledge can be addressed by this team of researchers and community partners, who build upon their own proven innovative methods.Under the supervision of the PI and senior research team members, students will assist in all applicable study activities during the length of their studentship. In order to determine the relationship between BE, AT, and AT safety, students will assist in collecting data through the use of direct observation of school children arriving and leaving school, interviews of children injured during AT, and site audits to determine the characteristics of the BE surrounding schools at child injury locations. Students would also be responsible for a variety of tasks, including:• Participating and contributing to study meetings/discussions in a collaborative multidisciplinary environment• Attend additional student learning events as directed by the PI• Managing study data (e.g., data filing, data entry, data collection, data management)• Conducting testing (e.g., interview participants, observe participants, collect participant information)• Scheduling testing sessions (e.g., contacting participants, booking rooms/personnel/equipment)• IT maintenance (e.g., form creation)• Analysis of study data (e.g., data cleaning, analysis)• Write-up of study data (e.g., executive summaries, manuscripts, abstracts)• Present research findings (e.g., poster & oral presentations)• Ability to work collaboratively with a multidisciplinary team• Good communication, leadership, and interpersonal skill• Ability to work efficiently, accurately, and independently when under pressure or in a fast-paced environment• Understanding of epidemiology, research methods, statistics, or public health
In this research, we will first develop a game as a visualisation tool for design automation of Digital circuits. An interactive visualisation tool will be developed to solve real word problems from the circuit design. The project will have these phases: Development of the visualisation tool analyzes of the solutions obtained from the tool, development of algorithms for further improvement of the solution quality, and finally the application of game mechanics to the tool. As electronics industry leaders seek creative engineers capable of designing solutions to the circuit problems of the future, such as the end of Moore’s Law, microelectronics education must incorporate more creativity and innovative tools  to find the locations of the logic gates and the paths of the wires that are used in a circuit. In this work, we use game mechanics to develop APP games that are designed to introduce electrical engineering students to the main concepts of Electronic design automation. The students will be encouraged to develop APPs by the end of the internship. The student will be responsible for developing an APP as a game to solve real life problems faced by digital designers. Programming in C++  or JavaGood communication skillsTeam playerCollaborative
The goal of this study is to address how anti-tumor T cells are activated in the tumor draining lymph node.  We will study how tumor antigen activate anti-tumor T cell responsese during lymphatic metastasis. Next,  ionizing radiation (IR) therapy is widely used to treat cancer patients. Recent studies show that the efficacy of radiation therapy depends on activating host CD8+ T cell responses. We will investigate if IR therapy boosts anti-cancer immunity by improving lymphatic function and boost anti-tumor CD8 T cell responses. In our preliminary studies, we found that during cancer lymph node metastasis,  tumor antigen and tumor associated DCs enter TuLN and potentially trigger anti-tumor immunity. However, tumor antigen and DCs cannot enter TuLN efficienty in the established lymph node metastases. We will use multiphoton intravital microscopy (MP-IVM) to examine how TuDC entering lymph nodes and interact with CD8 T cells. We use B16F10 melanoma cells transfected with ovalbumin (OVA) and fluorescent protein YFP (B16F10-OVA-YFP) to highlight tumor cells and test antigen specific T cell response. We will use anti-CD11c and anti-CD169 to highlight DCs and macrophages repectively. Next, we will transfer CFSE labeled OTI cells (transgenic mouse with CD8 T cells specifically response to OVA) and test OTI cell proliferation and cytokine production. Finally, we will study if IR stimulates tumor antigen and TuDC to traffic to TuLN and activate CD8 T cell responses.Lymph node (LN) metastasis occurs in many tumor types and the presence of cancer cells in the tumor draining LN (TuLN) is a poor prognostic indicator of patient survival/recurrence. Metastatic cancer cells invade lymphatic vessels, traffic through collecting lymphatic vessels and colonize in TuLN. The TuLN functions as a site of cancer metastasis, and as a lymphoid organ to generate immune responses to the primary cancer. We are studying how tumors modulate lymphatic vessels and TuLN immune function to favor their growth and progression. The student will design and perform experiments under the guidance of a Postdoctoral Fellow. In addition to his own research project, the student will participate in routine lab activities, including lab meetings and journal clubs. The student will also present his/her research project at the end of the internship.The student should have a strong background in molecular biology and immunology,  and have a strong interest in cancer biology. Prior hand-on experience with molecular biology techniques is preferred. The student should have good English skills (both written and verbal communication skills) and an enthusiasm for research and learning.
Travelling is a critical component in human daily life, and route planning is the most popular service for travelling with mobile devices. Personalized travel route planning is an important research topic and has not been fully explored. The aim of the proposed project is to provide users the personalized travelling route recommendation based on their historical GPS trajectories. Compared with existing route planning that is generally concentrated on the distance or time, personalized travelling route planning can consider users’ personal travel preferences based on their historical GPS trajectories.My research area is spatial data mining, GIS and spatial databases.The student will be working with graduate students or post-doc in the research group. The student is expected to involve in group research discussion, work with trajectory datasets and GIS software. The student should be able to program in C++ or other programming languages, experience with GIS is a plus. Good communication in English and strong problem-solving skill. Good teamworker.
     ATP-citrate lyase (ACLY) is the enzyme that 1) links energy metabolism from carbohydrates to the production of acetyl-CoA in the cytoplasm of animals and 2) closes the reductive citric acid cycle in bacteria that use this cycle to fix carbon dioxide.  To date, we have determined the crystal structure of two-thirds of ACLY in complex with the substrates citrate and ATP-Mg2+, the inhibitors tartrate and hydroxycitrate and the product ADP-Mg2+.  These structures answered the question of where the organic acid bound to this member of the family of succinyl-CoA synthetase-related enzymes; but the truncated protein did not bind CoA.  Our goal is to determine the structure of a longer form of ACLY, which will also show the binding sites of CoA and acetyl-CoA.     The student will investigate the production and purification of ACLY or the related succinyl-CoA synthetase.  Once milligram quantities of protein are produced and purified by metal affinity chromatography, further chromatographic steps are needed to obtain a homogeneous protein sample of better than 97% purity.My research program uses structural biology to investigate enzymes.  The enzymes are crystallized either alone or in complex with their substrates, products or inhibitors.  We are moving into cryoelectron microscopy, using microcrystals or complexes.  Based on the structures, we hypothesize how these enzymes work.  We use site-directed mutagenesis to test our hypotheses, producing and purifying the mutant proteins and analyzing their catalytic activities.  Our focus is on enzymes involved in energy metabolism.The student will perform experiments in protein biochemistry when optimizing production of the enzyme and purifying the protein for crystallization.  She/he will also perform the crystallization trials.  As required, the student will perform experiments in molecular biology, specifically plasmid purifications, restriction enzyme digests and DNA ligation, to modify the expression plasmid.  The student should have taken the equivalent of our third year Biochemistry Laboratory Techniques courses.  The techniques taught in these courses include recombinant DNA techniques, protein expression and mutagenesis, chromatography, protein purification and biophysical and enzymatic means of characterizing proteins.  The students gain practical experience in the laboratory performing site-directed mutagenesis, DNA amplification (PCR), gene cloning and expression, nucleic acid-protein bioinformatics, protein purification and protein characterization techniques.
The Internet-of-Things consists of devices that are (a) physically embedded in our environments, (b) equipped with sensors and actuators, (c) endowed with computational capability, and (d) connected to the internet. One of the promises of the IoT is the potential automation it can bring by allowing smart devices to coordinate with one another and sharing information with one another. Such coordination is achieved by a software layer known as the middleware.In previous work, we have proposed novel protection mechanisms for IoT middleware. Such protection mechanisms are based on the notions of namespace protection and execution monitoring. These protection mechanisms have been implemented for the MQTT protocol, in a an open-source MQTT implementation Mosquitto. The goal of this project is to perform case studies on how the proposed protection mechanisms can be used in actual IoT applications. To this end, a number of actual IoT applications will be developed. As we learn more about how the the protection mechanisms fair in actual applications, we will also extend the feature sets of the protection mechanisms in response to observed limitations of the existing design.Access Control is a sub-area of Computer Security concerning the regulation of access to computing resources (e.g., files, photos, services). In short, it concerns controlling who can access what under which circumstances. Research in Access Control studies notions such as policies (e.g., allow friends to access), protection mechanisms (e.g., how to enforce a policy), and access control models (e.g., if we organize access in this way, will it leak access to the bad guys?). This project concerns the control of access between Internet-of-Things devices.The student will champion the development of the IoT applications as part of the case studies, using the version of Mosquitto that has been extended with the new protection mechanisms. There may be opportunities for the student to propose and implement extensions to the protection mechanisms. The student is also responsible for writing up a report to document the work.Competence in low-level programming (e.g., C). Courses in computer networking, operating systems, system programming, and/or computer security. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.
The Internet-of-Things consists of devices that are (a) physically embedded in our environments, (b) equipped with sensors and actuators, (c) endowed with computational capability, and (d) connected to the internet. One of the promises of the IoT is the potential automation it can bring by allowing smart devices to coordinate with one another and sharing information with one another. Such coordination is achieved by a software layer known as the middleware.In previous work, we have proposed novel protection mechanisms for IoT middleware. Such protection mechanisms are based on the notions of namespace protection and execution monitoring. These protection mechanisms have been implemented for the MQTT protocol, in a an open-source MQTT implementation Mosquitto. The goal of this project is to develop namespace protection and execution monitoring for a different family of IoT middleware, namely, IoT middleware that  is based on the whiteboard architecture. An example of such IoT middleware includes the one used for the Google/Nest devices.Access Control is a sub-area of Computer Security concerning the regulation of access to computing resources (e.g., files, photos, services). In short, it concerns controlling who can access what under which circumstances. Research in Access Control studies notions such as policies (e.g., allow friends to access), protection mechanisms (e.g., how to enforce a policy), and access control models (e.g., if we organize access in this way, will it leak access to the bad guys?). This project concerns the control of access between Internet-of-Things devices.The student will assist the supervisor in the design of protection mechanisms (i.e., namespace protection and execution monitoring) for IoT middleware based on the whiteboard architecture. The student will champion the realization of the design in an open-source IoT platform.  The student is also responsible for writing up a report to document the work.Competence in system programming using C or high-level programming languages such as Java. Courses in computer networking, operating systems, system programming, and/or computer security. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.
In this project, we use data science to explore security weakness of Android applications and develop programs that automatically create test cases to verify the identified risky scenarios. Software Engineering Data AnalyticsThe project has several phases, including: - Mining usage and other security-related data from several app-related resources, using data mining techniques- Using Machine learning finding patterns and predicting vulnerabilities- Automatically create test cases using search-based test generation techniques    - Evaluate the developed techniques on open source systems  Depending on the students skills and preference they can be involved in any of them. Required: Mobile application developmentPreferred (not required): Developing machine learning algorithms in R or PythonPreferred (not required): Basic knowledge on software securityPreferred (not required): Basic knowledge on software testing
In this project, we use genetic programming and other optimization techniques to automatically improve some aspects of a big data application (like Hadoop or Spark applications). The aspects can be performance or functionality-related.  Software EngineeringData AnalyticsThe student will be involved in a team and work mostly on the development part of the project.  Required: JavaRequired: Basic knowledge on cloud computingPreferred: Map-reduce programming, Hadoop, Spark
In this project, we use Natural Language Processing and Machine Learning to automatically recommend feature changes to developes based on user reviews.  Software EngineeringData AnalyticsThe student will be involved in a team and help the grad students to implement their ideasRequired: Basics on Machine learning and Natural Language ProcessingPreferred: Development in R or Python (or Similar languages for machine learning development)
The research to be conducted by the Mitacs Research Intern (MiRI) would complement that of ongoing research conducted by graduate students in my lab. In 2018, a PhD student in my lab will be travelling to the west coast of British Columbia to study variation in toxicity levels of the native rough-skinned newt (Taricha granulosa). I envision the MiRI will work alongside them, sampling signal crayfish (Pacifastacus leniusculus) from lakes that contain rough-skinned newts. Historical records indicate that signal crayfish may have been introduced into the area around the turn of the last century. In this project, the MiRI would use molecular ecology techniques to test this hypothesis, and establish the route(s) by which the species spread after its introduction. Accordingly, the schedule for the project would be: (i) field work in May and first part of June, (ii) DNA extractions the latter part of June and first part of July, and (iii) sending the samples off in the latter half of July to a molecular biology facility for sequencing.The research conducted in my lab falls under the areas of evolutionary ecology, population genetics, and conservation biology. My lab members and I are very interested in genetic responses of native species to the introduction of exotic species, habit alteration, and harvesting. Currently, we are focused on freshwater aquatic species in western Canada, including threespine stickleback, signal crayfish, and rough-skinned newts. Accordingly, our research involves a combination of field work, genetic and other lab work, and computer-based data analyses.Some of this is already covered in previous sections, but the student will be responsible for recording natural history observations (field), collecting crayfish from lakes with minnow traps (field), preserving them in ethanol (field), extracting DNA (lab), and preparing the samples for submission to a sequencing facility (lab). Additionally, I expect that the student will support the PhD student in carrying out their research on rough-skinned newts e.g., checking traps for newts, preparing vials for tissue samples, etc. Outside of strict research activities, while in the field I would expect that they would contribute to setting up and taking down camp sites, preparing meals, cleaning field gear, keeping the field vehicle tidy, etc. I would expect similar contributions to keeping their space in the DNA extraction lab tidy and clean, alerting others if supplies are running low, filling pipette boxes, etc.The ideal candidate will have experience with both field work and/or DNA-based lab work, as well as experience with handling live animals. Minimally, I am looking for somebody with experience in one of those areas, and a keen interest in the others. They will work well with others, and be respectful to others regardless of gender, race, sexual orientation, etc. Finally, they should not be afraid of getting wet or dirty, and occasionally putting in long hours in a beautiful part of the world while conducting field work! :)
Graph databases such as Neo4j promises to provide superior performance to connected data. In previous work, we proposed an access control scheme for graph databases that is based on the paradigm of Relationship-Based Access Control. This paradigm of access was originally pioneered by social network systems, in which access is granted if the access requestor and the resource owner are engaged in certain specific interpersonal relationship (e.g., friends).In previous work, we have proposed an efficient authorization mechanism for realizing Relationship-Based Access Control in the graph database Neo4j. The authorization mechanism is incorporated into query evaluation so that query optimization can benefit both. At the core of the engine for query evaluation and authorization is an algorithm for solving a Constraint Satisfaction Problem (CSP).The goal of this project is to improve the performance of the CSP algorithm used in the query evaluation/authorization engine.Access Control is a sub-area of Computer Security concerning the regulation of access to computing resources (e.g., files, photos, services). In short, it concerns controlling who can access what under which circumstances. Research in Access Control studies notions such as policies (e.g., allow friends to access), protection mechanisms (e.g., how to enforce a policy), and access control models (e.g., if we organize access in this way, will it leak access to the bad guys?). This project concerns the control of access in a graph databases.The student will assist in the implementation and evaluation of alternative CSP algorithms for query evaluation and authorization. This involves reviewing research literature on CSP algorithms, algorithm engineering, as well as conducting controlled experiments to compare alternative algorithms. The student is also responsible for writing up a report to document the work.Competence in Java programming. Courses in algorithm design and analysis, artificial intelligence, and/or database management systems. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.
While access control is important for ensuring security and privacy, in emergency situations we may want to bypass rigid access control policies. For example, the system should grant access to a patient’s medical record when a clinician attempts to save a patient in cardiac arrest, even though the access control policy may not allow such access in normal situation. A break-the-glass policy articulates such provisions for emergency accesses.In previous work, we have proposed a paradigm of access control known as Relationship-Based Access Control (ReBAC). ReBAC bases its authorization decisions on interpersonal relationships. Example applications include electronic medical record systems: e.g., grant access to “my doctor” (relationship) rather than “any doctor” (role).The goal of this project is to incorporate the notion of break-the-glass policies into ReBAC, so that when access control is relaxed, the relaxation is conducted in a rational and accountable manner.Access Control is a sub-area of Computer Security concerning the regulation of access to computing resources (e.g., files, photos, services). In short, it concerns controlling who can access what under which circumstances. Research in Access Control studies notions such as policies (e.g., allow friends to access), protection mechanisms (e.g., how to enforce a policy), and access control models (e.g., if we organize access in this way, will it leak access to the bad guys?).The student will assist in the implementation and evaluation of authorization mechanisms that support break-the-glass policies in ReBAC. This involves algorithm engineering as well as conducting controlled experiments to compare alternative algorithms. The student is also responsible for writing up a report to document the work.Competence in Java programming. Courses in discrete mathematics, algorithm design and analysis, and/or artificial intelligence. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.
It is known that optical microscopes can only resolve points that are at least a wavelength apart. For this reason, when higher resolution is required, more sophisticated imaging techniques (such as the atomic force microscope or the electron microscope) are used. However, recently a theoretical idea was proposed (http://arxiv.org/abs/1511.00552) that by using methods that are analogous to quantum optical state tomography one can achieve great (in theory, unlimited) enhancement of the resolving power of optical microscopes. This summer we will attempt an experiment aiming at a proof of principle of this idea. While it is unlikely that we will realize a full-blown microscope in a few months, we hope to resolve two point sources that are much less than a wavelength apart and measure the distance between them.My research program aims at overcoming the primary challenges associated with implementing light as the principal physical medium for quantum information processing: synthesis and manipulation of quantum light, characterization of quantum-optical states and processes, storage of light, and causing the optical states to interact with each other.You will work together with a PhD and MS students, assisting them installing and aligning the optics, tuning the lasers to the desired frequencies and locking them together, attempting to observe minute influences of the laser fields propagating through the nanofiber and interpreting the experimental results. Your work will also involve getting theoretical understanding of the physics involved in your experiment and studying the literature. Finally, you will be expected to make presentations at our group meetings.Academic background in general physics, optics and quantum mechanics. Some laboratory experience in optics is desirable.
Hypertension is the most common cardiovascular disease, which induces the subsequent stroke, atherosclerosis, and coronary arterial heart disease. The exact mechanism is still unclear. Our research is to reveal the role of smooth muscle within the blood vessel in the development of hypertension. We use the culture of vascular smooth muscle cells, transgenic mice, and vascular tissue bioassay to study the role of smooth muscle autophagy (a process of self-digestion by a cell) in hypertension development. The goal is to understand the roles of smooth muscle in hypertension and develop drugs for the treatment.Vascular biology and pharmacolgyThe students will perform in vitro tissue bioassay to measure the contraction and relaxation of the blood vessel.Pharmacology and/or vascular biology
Any analytics project starts with collecting data, cleansing and filtering data, and extracting meaningful info from data. The extracted data is needed to be visualized to become fully untilizable.Dashboards provide an efficient way to present a concise understanding of the data. Interactive dashboard software integrates data and graphical components to deliver comprehensive summaries of information for users to view the state of their business process progress. It focuses on business data performance tracking and exploration by visualization different data types.Dashboard features:1. Deliver real-time interactive dashboard reports/charts to multiple users.2. Perform on-demand analysis (e.g. Simple regression, clustering, and performance analysis, etc.) of the data and execute analytics scripts in R on the data.3. Multiple report/chart types and different exporting format (e.g., pdf, csv, and text file format).4. Report generation wizard for fast and easy report creation (e.g. Drag and drop components).In this project we will develop a Web-based dsahboard system that can be pluged into several analytics systems. Typical use-cases are performance monitoring of drivers of a fleet of vehicles; real-time localization of moble assets; visualizing usage of medical tests; performace evaluation based on usage of a software system, etc. The system should be designed in a flexible way to allow for integration with multiple analytics projects and distributed processing (e.g. MapReduce) system.   Design, development and testing distributed software systems is the main area of research. We have developed techniques to verify software architecture and design (without implementing it) and testing and monitoring behaviour of distributed software systems. We have also developed methodologies for rule mining and temporal concept shifts in large scale analytics systems. We have a research team specialized in data analytics and work with industry and public sectors on projects related to Behavioral Monitoring, Intelligent Transportation Systems and Bio Informatics. Work closely with a team of engineers and researchers to design and develop dashboard software. This include requirements acquisition and analysts, architectural design,  implementing the web-based interactive dashboard, testing the system.Programming knowledge to be able to build Web based application. This may include a subset of  knowledge of Java, PhP, C/C++, .Net, SQL.Programming knowledge of R (recommended).Familiarity with Business Intelligence knowledge, Data Mining, Machine learning, and programming skills in MapReduce is appreciated (training will be provided on these).
The aim of this project is to develop new combined computational / experimental approaches to protein structure determination. At present our focuses are in NMR, where we use paramagnetic relaxation enhancement measurements, and on structurual mass spectrometry. We use these sources of experimental data, in combination with advanced computational models, to determine the structure of biomolecules and their complexes. Depending on the applicant, the research could involve collecting experimental data on a biomolecular systems of interest, or on developing or applying computational tools to turn that data into useful models.Integrative structural biology is a new field that aims to combine data from a wide variety of experiments with computational models in order to determine the structure of biolocular complexes.The research in my lab is truly multidisciplinary. Depending on the interests and background of the applicant, they may contribute to either the experimental or computational aspects of our work, or to both areas. The applicants will work with the talented researchers in my to futher our development of protein-based biosensors.On the experimental side, applicants will be exposed to:- basic cloning and molecular biology- bacterial protein expression- protein purification- protein quality control by gel electrophoresis and Western blotting- characterization of biomolecular interactions by techniques including isothermal titration calorimetry, microscale thermophoresis, surface plasmon resonance, and differential scanning fluorometryOn the computational side, applicants will be exposed to:- use of molecular graphics software- basic scripting in the context of modeling- computational screening of potential binding pairs- computational design of amino acid sequences to optimize bindingI want to emphasize that it isn't expected that the applicant would be expected to participate in all aspects listed above. My lab requires researchers with a variety of interests and expertise, and in concert with the applicant, we would find the tasks and project that best match with the applicants goals.Interested applicants should have an interest in computational / molecular modeling, or experimental biochemistry, or both. Applicants could be pursuing degree programs in chemistry, biochemistry, or other related fields. Previous experience with either computational modeling or experimental biochemistry would be an asset. An ideal candidate would have a basic understanding of physical chemistry, structural biology, and basic computational data analysis and scripting.
This project aims to develop novel peptide-based strategies to detect crystals in synovial fluid that are associated with several forms of arthritis, including gout, calcium pyrophosphate deposition disease, and inflammatory osteoarthritis. This project combines phage display, computational modelling, and peptide chemistry with a wide variety of detection strategies, including fluorescence microscopy, bead-based assays, and flow cytometry.My research is aimed at better understanding biomolecular recognition, especially protein-protein and protein-ligand interactions. We study these interactions using both computational and experimental techniques. Our overall goals are to better understand these interactions, gain enough knowledge to reliably design new interactions, and, ultimately, to use this knowledge to design new protein-based biosensors and therapeutics to aid in the diagnosis and treatment of human disease.The research in my lab is truly multidisciplinary. Depending on the interests and background of the applicant, they may contribute to either the experimental or computational aspects of our work, or to both areas. The applicants will work with the talented researchers in my to futher our development of protein-based biosensors.On the experimental side, applicants will be exposed to:- phage display- basic cloning and molecular biology- bacterial protein expression- protein purification- protein quality control by gel electrophoresis and Western blotting- characterization of biomolecular interactions by techniques including isothermal titration calorimetry, microscale thermophoresis, surface plasmon resonance, and differential scanning fluorometry- fluorescence microscopy- alpha-screen and fluorescence polarization assays- flow cytometryOn the computational side, applicants will be exposed to:- use of molecular graphics software- basic scripting in the context of modeling- computational screening of potential binding pairs- computational design of amino acid sequences to optimize bindingI want to emphasize that it isn't expected that the applicant would be expected to participate in all aspects listed above. My lab requires researchers with a variety of interests and expertise, and in concert with the applicant, we would find the tasks and project that best match with the applicants goals.Interested applicants should have an interest in computational / molecular modeling, or experimental biochemistry, or both. Applicants could be pursuing degree programs in chemistry, biochemistry, or other related fields. Previous experience with either computational modeling or experimental biochemistry would be an asset. An ideal candidate would have a basic understanding of physical chemistry, structural biology, and basic computational data analysis and scripting.
This project aims to develop novel diagnostics that can detect the presence of intoxicating drugs, like THC, which is the main psychoactive ingredient in marijuana. Our approach combines protein engineering with electrochemistry to enable the sensitive and specific detection of drugs and their metabolites.My research is aimed at better understanding biomolecular recognition, especially protein-protein and protein-ligand interactions. We study these interactions using both computational and experimental techniques. Our overall goals are to better understand these interactions, gain enough knowledge to reliably design new interactions, and, ultimately, to use this knowledge to design new protein-based biosensors and therapeutics to aid in the diagnosis and treatment of human disease.The research in my lab is truly multidisciplinary. Depending on the interests and background of the applicant, they may contribute to either the experimental or computational aspects of our work, or to both areas. The applicants will work with the talented researchers in my to futher our development of protein-based biosensors.On the experimental side, applicants will be exposed to:- basic cloning and molecular biology- bacterial protein expression- protein purification- protein quality control by gel electrophoresis and Western blotting- characterization of biomolecular interactions by techniques including isothermal titration calorimetry, microscale thermophoresis, surface plasmon resonance, and differential scanning fluorometryOn the computational side, applicants will be exposed to:- use of molecular graphics software- basic scripting in the context of modeling- computational screening of potential binding pairs- computational design of amino acid sequences to optimize bindingI want to emphasize that it isn't expected that the applicant would be expected to participate in all aspects listed above. My lab requires researchers with a variety of interests and expertise, and in concert with the applicant, we would find the tasks and project that best match with the applicants goals.Interested applicants should have an interest in computational / molecular modeling, or experimental biochemistry, or both. Applicants could be pursuing degree programs in chemistry, biochemistry, or other related fields. Previous experience with either computational modeling or experimental biochemistry would be an asset. An ideal candidate would have a basic understanding of physical chemistry, structural biology, and basic computational data analysis and scripting.
The proposed research project will be executed in two Phases.Phase 1: Binding of cadmium to proteins in red blood cell lysate: After generating red blood cell lsyate (rabbits) using an established protocol, aliquots (0.5 mL) will be stored in a freezer. Experiments will be conducted by thawing a vial at room temperature (45 min) followed by incubation at 37 Degree Celsius (20 min). Thereafter, a cadmium will be added and the obtained mixture will be incubated (37 Degree Celsius) and analyzed at defined time points. The analytical system that will be used allows to detect all cadmium species in the lysate. This analytical system is comprised of a high performance liquid chromatography (HPLC) pump which is coupled on-line to a flame atomic absorption spectrometer (FAAS; is a cadmium-specific detector). The number of cadmium peaks that are detected by this HPLC-FAAS system will reveal the number of toxicologically relevant protein targets.Phase 2: Modulation of the cadmium binding to proteins in red blood cell lysate by selenium: The aforementionmed experiments will be repeated with lysate to which equimolar cadmium and selenium (in form of sodium selenite) are added. This selenium compound has been demonstrated to dramatically decrease the toxicity of cadmium in animal experiments. It is expected that the analysis of the red blood cell lysate at the defined time points will reveal dramatic changes of the number of cadmium peaks/cadmium binding proteins. Select cadmium containing fractions will be submitted for advanced structural analysis at the Canadian Light Source.We aim to establish the mechanisms which link human environmental pollutant exposure with diseases. Although 5% of the US population has urinary cadmium (Cd) levels that are associated with adverse health effects, the role that interactions of Cd with bloodstream constituents play in its toxicological effect is unclear. To gain insight into the role that red blood cells play in the toxicity of Cd, this project aims to investigate the effect of Cd on the metabolism of the essential trace element selenium therein. This approach is health relevant as a decreased transport of selenium to organs is linked to cancer.Phase 1: The student will first complete a University of Calgary mandated on-line courses about the safe handling of chemicals and biosafety. Then the student will learn how to operate the HPLC-FAAS system and to acquire the skills to transfer the raw data into chromatograms. To complete this initial training phase (3 weeks), the student will inject provided standard solutions into the HPLC-FAAS system and generate publication quality chromatograms.Phase 2: The student will generate the red blood cell lysate stock from New Zealand white rabbit blood obtained from the UofC animal facility (LESSAC). After the removal of cell debris by additional centrifugation, the obtained lysate aliquts will be frozen (-30 Degree Celsius). It is estimated that this entire procedure can be accomplished in about a week. Thereafter, the student will execute the experiments which involve the analysis of various the red blood cell lysate samples as outlined in Section 9. It is estimated that these analyzes can be executed in about 4 weeks. The remaining time will involve data handling and the generation of Figures and Tables. The ideal student must have completed introductory analytical chemistry and instrumental analytical chemistry courses and should be interested in 'measurement science'. It is an asset if a student has also completed courses with a biochemistry and or a toxicology flavour. Students should be interested in learning how modern instrumental analytical methodologies can be applied to advance our understanding of the toxicology of metals and should not be averse to work with rabbit blood.
During this project, the student will synthesize metal complexes that their anti-tumor activity is known (based on literature), and then monitor the reaction of these complexes with glutathione, and amino acid cysteine and its derivatives, using NMR, IR and UV-vis. spectroscopy, as well as ESI-mass spectrometry, to identify the products that are formed during the reaction. These reactions will serve as models for interaction of anti-tumor active compounds with proteins, peptides and enzymes.Our group is active in the field of Bio-inorganic Chemistry, and we are interested in finding the structure of molecules/ ions in solution, or amorphous solid, when preparing a single crystal for X-ray crystallography is not an option.   Our studies have been focused on the interaction of heavy metals (like cadmium, lead and mercury) or anti-tumor active complexes with S-donor biomolcules, such as amino acids cysteine and methionine. We use a variety of spectroscopic techniques such as IR, Raman, UV-vis., multinuclear NMR, ESI-MS and X-ray absorption spectroscopy to learn about the structure of these compounds. The student will gain synthetic skills in the lab, and will learn how to analyze different spectroscopic data, correlating the information about the same chemical system to deduce the structure of the product.The student should be interested and have sufficient knowledge about UV-vis., vibrational and NMR spectroscopy. The student must have successfully passed  an undergraduate course in Transition Metal Chemistry, and spectroscopy. 
Electrochemical energy conversion devices are attractive because of highly efficient interconversion of electricity into chemical energy. In fuel cells, chemical energy of fuel cells is converted directly into electricity. Alternatively, new processes are being developed to convert CO2 (an acknowledged greenhouse gas) into chemicals. Design of such devices based on polymer electrolytes offer the advantage of low temperature operations. The design of electrodes of such devices requires careful consideration of delivery of electrons, ions (protons) and reactants (hydrogen or CO2) to the catalytic sites.The research project will focus on fabrication of catalysts and characterization of new catalyst and ionomeric (ion-containing polymeric materials) components of these electrodes. The project is inspired by promising results in our lab using neurotransmitters based precursor compounds as catalyst and catalyst support. Understanding and characterization of nanometers thin ionomers interfacing with the catalyst and catalyst support is another important aspect of the project. Access to new ionomer materials from 3M (USA) also opens up the door for studying the impact of ionomer-type on the performance of these devices.My research is focussed on design and characterization of both materials and electrode structures made thereof for electrochemical energy conversion systems. We specifically focus on polymer electrolyte based devices. Our lab is specifically setup for the advanced characterization of polymer thin films - spectroscopic ellipsometry, current sensing atomic force microscopy, attenuated total reflectance - fourier transform infrared spectroscopy, quartz crystal microbalance, Raman microscope.The student will be familiarized and trained with the laboratory infrastructure and practices in the first 2 weeks of the internship. The student will be trained and then be responsible for fabrication of catalysts and subsequent characterization by various techiques including XRD, electron microscopy, and EDX. The student will also work on characterization of ionomer thin films on the catalytic materials  via infrared spectroscopy, AFM, and ellipsometry. The student will work independently but under the supervision of a post-doctoral fellow or senior PhD student. The student will be reporting the progress regularly via written weekly progress report and also present in bi-weekly group meetings. This will give the student an opportunity to improve his communications skills.The students will preferably have experience or inclination for hands-on laboratory work and have material science, chemical engineering or chemistry background.Knowledge of polymers will be an assett. Any familiiarity with ellipsometry, infrared spectroscopy, or impedance spectroscopy will also be an asset.
The unique properties of metal nanoparticle arrays (MNAs) depend on their sizes and geometries, and they differ considerably from the individual atoms, and the bulk material. Materials made of MNAs show enhanced optical, magnetic, plasmonic, and mechanical properties. They can also be used as novel catalysts with optimized selectivity. Lithographic techniques are usually used to fabricate MNAs with the ultimate goal of achieving well-defined sizes on substrate supports. These techniques are, however, time consuming and expensive. In addition, the formation of sub-50 nm features has become increasingly difficult. Recently, thermal annealing has been used in fabricating Au MNAs on dimpled tantalum substrate. The complex lithographic method was circumvented by using electrochemical anodization to generate a well-defined array of dimples (inverted hemispherical cups) followed by sputter deposition and thermal annealing. However, this method fails when applied to high-melting-point metals such as platinum and nickel due to the thermal damages to the tantalum substrate. In this project, pulsed laser dewetting technique will be used to generate MNAs of Pt-Ir alloy with well-defined sizes. These materials are being explored as catalyst for fuel cell application. Within the short width of the laser pulse (7 – 12 ns), the laser energy is converted into heat to dewet only the thin metal film with minimal or no heat transfer to the underlying substrate. This technique is expected to dewet high-melting-point metals to give MNAs of narrower size distributions with no thermal damages to the substrate. This project involves the determination of optimum parameters such as laser fluence, irradiation time, and material properties of Pt and Ir required for efficient laser dewetting. The microstructures of the obtained MNAs will be characterized by field emission scanning electron microscope (FESEM),  and the chemical composition will be investigated by X-ray photoelectron spectroscopy (XPS)/Auger electron spectroscopy (AES). My group's research focuses on the chemical vapor deposition (CVD) chemistry in the gas phase and on the surface, and laser dewetting for nanoparticle formation. Specific areas include the gas-phase reaction chemistry  in the hot-wire CVD process of silicon carbide/silicon nitride thin films, metal silicide/carbide formation on the catalyst surfaces, development of laser analytical and spectroscopic techniques, and laser dewetting of metal nanoparticles.- Read the literature and formulate a research proposal on the experiments and justification;- Systematically test the following parameters a) laser fluence; b) laser irradiation time; c) laser wavelength; d) deposition temperature; and e) metal thin fi-  Solid chemistry background in Inorganic chemistry (Transition metal, transition metal alloys).- Skills in Microsoft Offices (Word, Excel, Powerpoint)  - A quick learner and a team player.
Hot-wire chemical vapor deposition (HWCVD) has attracted a lot of research interest since its development in the late 1980s. It has several advantages of high deposition rate, high gas utilization efficiency, and the ability of using a substrate at relatively low temperatures. HWCVD uses a heated metal filament (typically made of W and Ta) to initiate the catalytic decomposition of source gases. The chemical species produced from direct decomposition of source gases on the hot filament and from secondary gas-phase reactions are the major sources of thin film growth precursors in HWCVD. They are particularly important in determining the film growth rate and the film properties. Using the laser-based single-photon ionization (SPI) with 118 nm vacuum ultraviolet (VUV) wavelength in tandem with TOF mass spectrometry, our group has studied the reactive products formed in the direct hot wire decomposition and in the secondary gas-phase reactions of two types of single-source gases important in the silicon carbide film formation, namely open-chain alkylsilanes [1] and cyclic (di)silacyclobutane [2,3]. Filament plays a key role in the process of HWCVD. The W and Ta metal filaments commonly used in the technique tend to age after long-time exposure to the source gas. This shortens the filament lifetime. Recently, a lot of effort has been made in finding new filament materials. Caburized W and Ta filaments have been shown to have longer lifetime than their pure forms. However, whether these carbides show the same catalytic behavior as the pure metal is not clear. In this project, the effect of new filament material (tungsten and tantalum carbides) on the gas-phase reaction chemistry of cyclic silacyclobutane molecules will be investigated. Tungsten carbides will be formed by heating the pure W filaments up in the presence of 1,1,3,3-tetratmethyl-1,3-disilacyclobutane [4] and tantalum carbides are from a commercial supplier. The reaction Our group's research focuses on the chemical vapor deposition (CVD) chemistry in the gas phase and on the surface. Specific areas include the gas-phase reaction chemistry  in the hot-wire CVD process of silicon carbide/silicon nitride thin films, metal silicide/carbide formation on the catalyst surfaces, and development of laser analytical and spectroscopic techniques.- Read the literature and formulate a research proposal of the planned test and justification;- Prepare the tungsten carbide filament using an established procedure;- Perform the experiments on the reaction chemistry of 1-silacyclobutane on tungsten/t- Solid chemistry background in organic chemistry (synthesis and reaction mechanisms), and physical chemistry (thermodynamics, kinetics). - Skills in Microsoft Offices (Word, Excel, Powerpoint)  - A quick learner and a team player.
Tungsten carbides (WxC, x = 1,2) possess interesting mechanical, electrical and chemical properties that have led to their wide applications as wear- and corrosion-resistant coatings and thin-film diffusion barriers. Since the discovery in 1973 by Levy and Boudart that tungsten carbides show Platinum-like behavior in hydrogenolysis, a lot of efforts has been put in exploring tungsten carbides as heterogenous catalysts for other reactions including methanol decomposition and hydrogenation of CO. One particular application of  tungsten carbides is its use as an anode catalyst to replace the expensive Pt/Ru alloy in the direct methanol fuel cell (DMFC). It has been found in the literature that WC (tungsten monocarbide) thin films (rather than W2C) are desired for fuel cell electrocatalyst applications. The synthesis of pure WC is challenging. Several methods have been attempted, including thermal spraying, plasma deposition, laser deposition, and physical vapor deposition.  However, single-phase WC films were not obtained. In this project, a hot-walled thermal chemical vapor deposition (CVD) method will be employed to synthesize the WC thin films. Thermal CVD has the advantage of controlled coatings on large-area substrates, the ability to produce pure uniform thin films at nm/min to micron/min growth rates. Recently a thermal CVD setup has been built in our lab and ready for use for this project. In this project, various precursors, substrate materials, and deposition parameters (e.g., flow rate, total deposition pressure and temperature) will be tested aiming at a pure WC thin film product. The tungsten carbide products will be characterized by a variety of techniques such as X-ray diffraction (XRD), scanning electron microcopy (SEM), and Auger electron spectroscopy (AES). Our group's research focuses on the chemical vapor deposition (CVD) chemistry in the gas phase and on the surface. Specific areas include the gas-phase reaction chemistry  in the hot-wire CVD process of silicon carbide/silicon nitride thin films, metal silicide/carbide formation on the catalyst surfaces, and development of laser analytical and spectroscopic techniques.- Read the literature and formulate a research proposal of the planned test and justification;- Systematically test the following deposition parameters a) precursor materials; b) dsubstrate materials; c) deposition pressure; d) deposition temperature; a- Solid chemistry background in Inorganic chemistry (Transition metal, transition metal alloys), and physical chemistry (thermodynamics, kinetics). - Skills in Microsoft Offices (Word, Excel, Powerpoint)  - A quick learner and a team player
Current research projects focus on resident and short distance migrants.  Using molecular markers (e.g., DNA sequence data), we can look at historical biogeography and how glaciations have shaped current populations.  We have a number of species that can be worked on to look at population genetic structure.I use molecular markers to study various evolutionary and ecological aspects of natural populations and how they relate to physical (e.g. glaciers) and non-physical (e.g. foraging patterns) barriers. Much of my research focuses on vertebrates examining a range of topics from mating systems, hybrization, population structure and systematics.The student will be doing PCR, DNA sequencing, primer design and screening samples.  The projects generally involve population genetics and some have a conservation focus.  There are several projects to chose from.  The research projects focus on questions of speciation, gene flow and species identification.  Some projects may have a field component where students are in the field for several weeks.Biology background, some molecular training (PCR, sequencing) is ideal.  Must pay attention to detail.
Natural Language Processing (NLP) is concerned with concepts, models and algorithms to interpret, generate and learn natural languages, as well as applications of NLP. The goal for the students is to be familiar with basic concepts in NLP, understand the algorithms and methods for NLP and acquire the skills for developing NLP tools/systems. Currently, We are working on 2 projects: (1) Text Summarization, and (2) Question Answering. 1. Text SummarizationWith the continuing growth of the quantity of on-line text information, triggered in part by the growth of the World Wide Web, it is especially useful to have tools which can help users digestinformation content. Text summarization addresses this need by taking a source text, selecting the most important portions of it, and presenting coherent summary to the user in a manner sensitive to the user's or application's needs. The work on Text Summarization will focus on  the development of methods and algorithms for generating concise and coherent summaries.  2. Question AnsweringA search on Google for "Natural Language Processing" returns about 10,000 hits. Unfortunately, this may be insufficient for certain users. People may be interested in finding answers to more focused questions: "What is NLP?" "Who are the people who work on NLP at the University of Lethbridge?"  "Why should I work on NLP at the University of Lethbridge?" Current search engines are not capable of returning short, precise answers to these questions. In the best case scenario, the user is left with the task of finding the right snippets of information in dozens of web pages and in putting them together in order to answer the question she is interested in. The work on Question Answering will focus on solving technical NLP challenges that would enable the development of a system capable of automatically answering questions.  Natural Language Processing, Artificial IntelligenceThe student will be responsible to do literature review, acquire the required background, develop, implement, and evaluate the system.We are looking for interested and qualified students to spend the summer working with ongoing research projects at the University of Lethbridge on natural language processing, text summarization and question answering. If you are interested, please send email to chali@cs.uleth.ca 
The baby-boomer population is reaching their senior years and, with an increasing number of seniors, there will be a significant need for more senior homecare service. Literature shows that health-care workers’ health status is the critical contributor to residents’ quality care and health system strength (WHO, 2013). No meaningful progress will be made in creating a good long-term care environment across Canada until we identify and address the needs of long-term care (LTC) employees (CNA, 2009). The aim of this research is to explore the health status of those workers as it relates to their employment conditions. There are numerous challenges facing LTC in Canada, many related to staffing and quality of care (Armstrong, 2009; CHA, 2009). The ultimate goal of this research is to provide data that would help policy and decision makers improve support system and provide a higher quality work environment. We need to make sure we take good care of the people within so that they can pass that along and provide quality care to people in need. This study will adopt a sequential explanatory mixed methods approach in which outcomes from survey responses will inform the second phase of the study based on focus group interviews to be explored. Phase 1 of this study will use a survey-based quantitative approach. Questionnaires will be administered to 400+ healthcare workers over a 6-month period. Significant variables from the quantitative survey data analysis will be the subject of focus to be addressed during the qualitative interviews. Phase 2 will involved qualitative data collection. We plan to hold three to four focus group interviews sessions depending on available resources. A transcription and thematic content analysis of the interviews will be completed to identify the convergent points as well as possible divergent views that may result from both analyses.   My research interest includes: the application of statistics in Health, Education, and Social Sciences, Health and Safety in Workplace, Quality of Life, Wellness amongst Rural and Urban Childcare Providers, Caring for the Caregivers, Survey Design & Implementation, Meta-Analysis, Longitudinal Studies, Categorical Data Analysis, Parametric and Nonparametric statistical methods.I am currently focussing on Caring for Caregivers' Wellness, Quality of Life and Health Status as it affects quality of care/services being provided in a Childcare Environment, Elderly Support living environment such as Long Term Care and Assisted Living Facilities across Alberta Province in Canada.The student will be involved in research design, literature review, participants recruitment strategies, consultation throughout the project, assist in networking with appropriate stakeholders, messaging and recruitment of participants, data collection, data entry and analysis, ethics application procedures and knowledge translation activities. Successful student will work with the research team, members of the advisory committee, Funders and Stakeholders, and maintain up-to-date records of all research related activities. He or She will be required to search, retrieve and summarize scholarly literature, create/maintain an Endnote database of relevant literature; receive/respond to questions from participants (phone, email, in person); facilitate discussions with groups of research participants; maintain a research log book of field notes, memos, etc.; conduct qualitative interviews, complete a draft of the mid and final research report, develop a draft of journal articles, and may be assigned other research related duties. The students will be co-author on journal articles, reports and other forms of presentations that will result from this study. The student will be assigned a cubicle equipped with a table, chair, desktop computer and a cabinet in our research assistant office within the Faculty of Health Sciences. Someone who have excellent verbal/nonverbal communication (public speaking), Sociable & Friendly, and a good writer. Student equipped with an excellent research and administrative skill with knowledge in searching, retrieving and summarizing scholarly literature, and creating/maintaining an Endnote database of relevant literature; receiving/responding to questions from participants (phone, email, in person); facilitating discussions with groups of research participants; maintaining a research log book of field notes, memos, etc.; conducting qualitative interviews, record keeping, report writing, developing draft of journal articles, and work as part of the research team. Some nursing or health-care related experience would be beneficial, but is not required.
In this project we select, identify and harvest plants, prepare and store extracts, and start preliminary analyses of biological activity. By applying specific criteria, we have selected plant species for extract preparation and preliminary investigation. We collaborate with botanists and provide voucher specimens to the University of Lethbridge Herbarium. To complement botanical classification, we also isolate genomic DNA from specimens and prepare plant extracts. Extracts are annotated and entered into an extract library, which is a resource for future scientific studies that include: natural product chemistry, anti-cancer activity, and cell biology. With new plant extracts we then investigate their properties in phenotypic cell based assays that are designed to identify anti-cancer activities, in addition to cytotoxicity. We use a novel approach that includes live cell imaging to lead us rapidly to a specific biochemical pathway. For plant extracts with interesting properties, we then collaborate with natural product chemists to perform "biology guided fractionation" to identify the active ingredients of the plant extract. We are looking for new cancer drugs and chemicals from Canadian plants. We investigate plant species that are unique to Canadian ecological zones and with the goal to find extracts or natural product compounds that have high biological impact upon human cells. This is an exciting project that provides experience in a broad range of chemistry, biology and cultural knowledge.Participate in plant collections, laboratory experiments, laboratory organization, and discussion of scientific information.Join a dynamic young team and contribute to scientific discovery.Interested in natural products and cell biologyAble to work well with other leading studentsPrevious experience in a research laboratory



The project will involve the study of query processing techniques that reduce the number of queries being issued from the device, and attempt to minimize the amount of data that is being cached on the mobile device. A location-based service provides current information on a user's mobile device based on their current location. As the user move around, this information is contiually updated. One method for keeping location-based information current is to have the mobile device issue a query every time the user's location changes.  However, this results in significant energy consumption on the device, and significant bandwidth consumption.  A better approach is to query in such a way that the results are valid for a larger region around the user, and caching those results on their device, so a new query is not necessary.The student will implement and evaluate strategies that will be provided by the supervisor. In addition, the student will be required to provide input on any conference/journal papers that result from this work. 1. Required: strong programming skills (Must know either C/C++ or Java, and be willing to learn the other language.)2. Required: able to program in a Linux environment, or must bring own laptop with your programming environment of choice. 3. Required: eager to learn new concepts!4. Optional: having programmed on an Android device, have an Android device that can be used for testing programs.
Social behaviour is thought by many researchers to be critically important in the evolution of the large brains and cognitive abilities of humans, referred to as the 'social brain hypothesis'. Although this theory is very popular, it based on data only obtained from a subset of primate species. We therefore do not know to what extent species differences in social behaviour have driven the evolution of the brain in other mammals or even other animals. Our goal is to test whether species with different types of social behaviour vary in brain anatomy in a predictable fashion. We focus specifically on ground squirrels, a family of rodents that vary greatly in social behaviour from antagonistic, asocial species to species that live in complex, multi-male, multi-female social groups. The successful student will examine the morphology of neurons within the prefrontal cortex of social and asocial species of ground squirrels. The prefrontal cortex is an essential structure for modulating social behaviours in all mammals. The student will test if social species have larger and more complex neurons than asocial species using Golgi staining and state-of-the-art technology: an ultra-high resolution slide scanner and specialized software. The project therefore involves learning skills in anatomy, image analysis, statistics and histology that are transferable across disciplines, including medicine. This represents the first test of the social brain hypothesis in relation to neuron structure and is of great importance to a wide range of researchers, including evolutionary biologists, behavioural ecologists, comparative psychologists and neuroscientists.My lab specializes is understanding the relationship between the brain and behaviour in the natural environment. Currently, our research focuses on ground squirrels as a model system in which to test the relationship between social behaviour and brain anatomy. To do this research, we combine fieldwork with a range of lab techniques including histology, microscopy, immunohistochemistry, multivariate analyses and image analysis using state of the art microscopes, slide scanners and software.The student will first learn a range of techniques in the lab: dissection techniques, sectioning and staining brains, operation of microscopes and ultra-high resolution slide scanner, and the use of multiple image analysis programs. All techniques are supervised by graduate students or the principal investigator and we have several years of experience training undergraduate students in their use. Once proficient, the student will be responsible for completing their research project, with the assistance of other lab members.Depending on the arrival date, the student may also be involved in fieldwork. Our fieldwork activities occur within a mobile lab that we transport to field sites in Alberta and elsewhere. This work will involve setting live traps, handling wild ground squirrels and extracting and processing their brains in our mobile lab. Local field trips are for only one day, but to collect some species, field trips may last as long as 7 days. On field trips, we stay in local accommodation with food and lodging paid for. Fieldwork is not, however, essential for MITACS students.Basic lab skills are required, such as use of balances, pipettes and smaller lab equipment. A basic understanding of evolutionary biology or anatomy is also needed. 
The cerebellum is a seemingly simple brain region, but we understand very little about what kind of rules govern its growth and evolution. Recent studies by a student in my lab revealed specific scaling relationships between cell types within the cerebellar cortex within a subset of species. This project will expand this data set to include a broader range of species to determine if these scaling relationships hold true across a range of species and body sizes. More specifically, the student will focus on ducks and geese, parrots, hummingbirds and owls, all of which are sectioned and stained in our comparative brain collection, and determine to what extent Purkinje cells vary in size and number within and across groups. This is essential data to testing why cerebellar anatomy varies across species and the relationship between cognition and cerebellum size. The measurements will be conducted with a state-of-the-art digital slide scanner, multiple image analysis software packages and a new microscope system. The student will acquire skills that are transferable across disciplines, including human and veterinary medicine.My lab specializes in quantitative analyses of brain anatomy. We are equipped with state-of-the-art microscopy equipment and one of the largest brain collections in the world, which contains over 120 species of birds. We use this collection to better understand species differences in brain anatomy, test hypotheses regarding the functional organization of the brain and its evolution and determine if there are fundamental principles of brain design that common to all animals.The student will first learn a range of techniques in the lab: dissection techniques, sectioning and staining brains, operation of microscopes and ultra-high resolution slide scanner, and the use of multiple image analysis programs. All techniques are supervised by graduate students or the principal investigator and we have several years of experience training undergraduate students in their use. Once proficient, the student will be responsible for completing their research project, with the assistance of other lab members. There may also be opportunities to present the research to the broader neuroscience group at the University of Lethbridge.The student is also expected to be involved in weekly lab meetings to discuss papers in neuroanatomy and evolutionary neurobiology and will assist in other projects occurring in the lab as we have a highly collaborative work environment.Basic lab skills are required, such as use of balances, pipettes and smaller lab equipment. Microscopy skills are helpful, but not necessary. 
This summer the research in our group will mainly revolve around identifying the function of novel translational GTPases. Our group was the first to demonstrate that two of these proteins interact with the ribosome and that the ribosome is able to modulate their structure and function (Becker et al. RNA Biology 2012, Rosler et al. JBC 2015, Coatham et al. NAR 2016). Based on these findings we will further investigate the mechanisms by which the ribosome activates the GTPase activity of these enzymes and how their function is affected by antibiotics. As our research approach is multidisciplinary you can choose if you would like to work more on the biophysical side or rather focus on molecular biology and biochemistry. While you will not be able to use all methods available in our lab in a short internship, we will make sure that you get an optimal exposure to them. First, you will have to overexpress at least one protein and purify it by affinity and size-exclusion chromatography which are standard techniques in our lab. Second, you will perform in vitro assays to investigate the cellular function of these proteins. Based on this you will either construct mutant variants of the proteins in order to unravel their function or you will use already existing mutants to perform foot-printing experiments to locate the binding site of the protein on the ribosome. Alternatively, you could focus on the catalytic mechanism employed by these enzymes to hydrolyze nucleotide tri-phosphates as their catalytic machinery is unique and differs from the conventional translation factor. To study the hydrolysis mechanism you will use molecular dynamics simulations to describe the dynamic properties of the enzyme and validate your findings with in vitro experiments measuring the nucleotide / ribosome affinity using state-of-the-art rapid kinetics methods (e.g. fluorescence stopped-flow).Research in our group is located at the interface of Biochemistry, Biophysics, Molecular Biology, and Synthetic Biology, providing a comprehensive understanding of the biomolecular processes that underly gene expression. A particular focus are the structural and functional requirements for protein synthesis in bacteria, in particularly the ribosome, its function, and associated RNA and protein factors. This is of particular interest due to its potential to yield targets for novel antibacterial therapies.Within your internship, you will work closely together with one of my senior graduate students, who will introduce you to all new techniques. It will be your responsibility to conduct all basic techniques after the introduction such as protein expression, purification and quantification, PCRs, agarose gel electrophoresis and in vitro translation. You will perform the more complex tasks such as isolation of ribosomes together with the graduate student. If this project progresses well and certain assays become well-established, you will perform some of these new and more complex procedures independently. In addition to the work on the actual research project, you have to contribute to the general lab maintenance. You will participate in the weekly cleaning schedule (rotating) including tasks such as loading the dishwasher or general cleaning, similar to the other members of the lab. Also, we expect you to write a detailed and accurate lab book which will stay with us to document your work. Lastly, as all other students, you will have to present your project once in the weekly lab meeting. If you are interested, you will have the opportunity to obtain radiation training at the UofL enabling you to conduct some of the assays which are based on radio-labeled components. You will not be required to do this, and you will never work with radioactivity without direct supervision. We will discuss this during your first weeks of your internship and only make a decision once you have become accustomed to the lab.The student should have some background and experience with work in a molecular biology or biochemistry lab. Background in biophysical and analytical methods is not required but would be beneficial.
The DEAD-box helicases are a family of ATP-dependent RNA helicases central to numerous cellular processes, including transcription, splicing, miRNA biogenesis, translation initiation and sensing viral RNAs. Despite their highly conserved nature across numerous species, these helicases have quite diverse roles in the cell as well as interestingly, often either support or suppress viral infections. For example, DDX17 has been shown to interact with HIV-1 in a Rev-dependent manner to promote viral packaging and export of RNA, while at the same time, also playing a role in the degradation of HIV-1 RNA. It also enhances influenza viral replication. On the other hand, DDX17 interacts with the Rift Valley Fever virus (RVFV) 5’ and 3’ terminal region RNA to inhibit its replication. While this helicase plays many critical roles in viral replication cycles, there is little information available on the specific interactions between this host protein and the viral RNA. Therefore, our work is focussed on identification of specific regions of DDX17 and RVFV terminal RNA regions that modulate specific interactions using a combination of cell biology, biochemical and biophysical methods.  We are currently desiging various constructs to express DDX17 protein. The trainees will express these proteins and prepare RVFV terminal regions, followed by studying interactions between DDX17 domains and RVFV RNA using electrophoretic mobility shift assays and isothermal titration calorimetry methods. Once the minimal regions of both partners required for binding are identified, we will employ solution X-ray scattering to study the low-resolution structures of the complex. The information gathered from proposed work will help us better understand the critical structural components required to inhibit RVFV replication.The unifying theme of my research is to study multi-domain proteins, protein-protein and protein-nucleic acids complexes that affect various cellular processes using cell biology, biochemistry, and structural-biophysical tools. One of his research goals is to understand how viral RNA recognize and employ host DEAD-box helicases to facilitate viral replication. Such information can lead to the development of novel inhibitors that interfere with host-viral component interactions and therefore inhibit viral replication. My group is also interested in understanding how zyxin, a focal adhesion protein shuttles to the nucleus and plays a  crucial role in gene regulation and prostate cancer.The students will be trained by a senior colleague in the lab to operate basic scientific equipment as well as to prepare viral RNA and host proteins required  for this project. The students will learn basic molecular biology, biochemial and biophysical methods. Trainees will study interaction between RNA and protein using biochemical and biophysical methods that are routinely used in my lab. As we collaborate heavily with other groups within the University of Lethbridge and outside, trainees will also have an opportunity to work with researchers in the other labs. The trainees will participate in group discissions (weekely), laboratry meetings (weekly), journal clubs (weekly) and guest semiars (in person and via e-conferencing) every two weeks. They will also present their results in group meetings as well as in the department. The trainees will have a basic background in molecular biology and biochemistry. The trainees are expected to be highly motivated, eager to learn new techniques, hard-working and pay attention to details. The trainee should be a dedicated person . The trainee will also possess excellent oral and written communications skills with an ability to work as a part of a team. We will provide ample opportunities to the trainees to gain additional skills required to work in a lab as a graduate student with projects involving biochemical and biophysical tools.
Over half of the energy emitted by the Universe appears in the relatively unexplored Far-Infrared (FIR) spectral region, a region which is mostly opaque from ground-based facilities due to the Earth`s atmosphere.  Space-borne FIR instrumentation is only now becoming available and is serving to dramatically redefine the current state of astrophysics, stretching from local sources to the most distant photons possible. Given the difficulties in deploying large-aperture space-based instruments, we are already approaching a fundamental limit in single-dish FIR observation capabilities. Traditional imaging must be replaced by interferometric techniques to overcome this fundamental barrier. This project will involve development of instrumentation and processing techniques related to a double Fourier spatial/spectral interferometer – a hybrid instrument combining a spatial interferometer with a Fourier transform spectrometer.  Various aspects of this project may be carved out for the specific research project, depending on student interest and abilities.I specifically specialize in Fourier transform spectroscopy (FTS) in the far-infrared region of the electromagnetic spectrum for astrophysics applications.  This involves specialized research in astrophysical instrumentation, FTS data analysis, support electronics, signal/data processing, optics, and cryogenics within the perspective of various research topics in astrophysics (e.g. star formation, interstellar medium, exoplanets, cosmology).Students will have the opportunity to work on various aspects of FIR/submm experimental astrophysics ranging from theoretical work, instrumentation design and simulation, laboratory-based instrument verification and experimentation, data processing and processing simulation, technology development, and astrophysical data analysis.  Students will be responsible for conducting independent research along the research interests of the group, with supervision and direction provided by myself and other senior group members. Please enquire for more specific details.Background in Physics, Astronomy, Engineering, and/or equivalent program is required.  Students will benefit from having a strong mathematical/analytical background.  Computer programming, electronics, astronomical data analysis, and instrumentation experience is beneficial (but not necessary).  A specific research project can be catered to student interest provided it is sufficiently in-line with the group’s research priorities.
While the human brain is largely symmetrical, we nevertheless show significant lateralization of function, especially in higher-level processing. For example, fine motor control and language are lateralized to the left hemisphere, while spatial abilities and musical processing are often lateralized to the right. The most obvious form of neural lateralization comes in the form of motor dominance; nearly all of us prefer to use one hand over the other during our day-to-day lives. Surprisingly, nearly 90% of the population identifies as right-handed, regardless of gender or cultural background. The reason for this global predominance of right-handedness is a mystery, given the outward mechanical symmetry of our bodies and the absence of any significant kinematic differences between the majority of prehensile movements. The research project will investigate relationships between hemispheric dominance for fine motor control, haptic control, language, and spatial abilities utilizing psychophysical techniques. In the Brain in Action laboratory we investigate how the brain processes and integrates sensory and motor information. In particular how vision and haptics (touch) guide our arm and hand movements for reaching and grasping. We are also interested in understanding the complex interactions of the motor system with cognitive processes such as language, memory and spatial abilities. We use human psychophysics, behavioural measures including hand and eye kinematics, and cerebral blood flow to infer brain function. Our research includes healthy and neurological populations.The student will be involved in all aspects of the research: Experimental design, recruitment of participants, collection, analyses and interpretation of the data.The student should have a strong background on psychology, neuroscience, kinesiology or related subject. Experience with MATLAB and/or R is an asset but is not required.
We will examine Lagrangian based methods for the development of approximationalgorithms for large scale optimization. Lagrangian techniques have been used for the p-median problemto give an exact algorithm, and an approximation algorithm. Lagrangian dual can be solved inseveral ways. We are interested in sub gradient methods, as they have the advantage of being massivelyparallel. We will use of massively data parallel hardware (GPU) to implement Lagrangianbased methods for developing approximation algorithms. Implementation of such techniques on massivelyparallel hardware is of current interest to the practitioners. The problems that I want to explore inparticular are the data placement problem, and the point cover problem, cumulative vehicle routingproblem, and others. Please visit my webpage http://www.cs.uleth.ca/~gaur for a list of related publications.Approximation algorithms trade quality of solution for time, and are a natural way tocope with the intrinsic computational hardness in NP-complete problems.  Several techniques existfor designing approximation algorithms. We are interested in the design and analysis approximation algorithmsfor optimization problems. We will examine i) local search based and ii) linear programming based approximation algorithms.We are particularly interested in the interplay between the OR techniques and the local search techniques.The student would learn techniques used to design approximation algorithms. The student will identify the optimizationproblem of his or her interest, and develop approximation algorithms.  The algorithms will be coded and their performance evaluated experimentally. A final report  outlining the research problem, the methodology, and the results will be submitted by the student.The intern will be able to interact with PhD and MSc students in the  group working in the  area of approximation algorithms. The student is expected to give a talk on the findings at the end of the project.The student would  learn about and is expected program GPUs or multicore CPUs using technologies such as Julia, OpenCL, CUDA.Following is the timeline with possible overlap between tasks.Timeline:               Background reading and literature review 3-5 weeks              Problem identification and Algorithm Design 2-3 weeks              Programming and Experimental Evaluation 3-5 weeks.               Final Report and presentation. 1 week.The ideal candidate would be a student in Engineering or Computer Science, motivated and interested in research on algorithms. Engineering students in disciplines other than CSE and Electrical should have taken CS courses such as Data Structures, Algorithms. Programming experience in Julia, OpenCL, CUDA would be handy. Experience with linear programming and OR techniques would be an asset.
Plastics are emerging as one of the most significant environmental problems of the modern world. When plastics are discarded, they decompose and begin to exert a myriad of toxic effects on biota. One of the most prevalent forms of contaminant plastics are plastic micro- or nanofibres. Because plastics are used in our clothing, each time our clothes are washed, small plastic micro- and nano-fibres are released into the wash water, which then enters the domestic wastewater system. Current water treatment technologies cannot remove nanofibres from wastewater. Consequently, these plastic fibres enter environmental receiving waters. Unfortunately, we have no clear understanding about their effects on freshwater animals.We hypothesize that plastic micro- and nanofibres pose a significant toxicological risk to filter feeding animals, like the water flea, Daphnia magna. Daphnia magna are pelagic filter feeders that simply direct particles towards their mouth for feeding, regardless of their nutritional value. We predict that D. magna will fill their digestive tract with plastic nanofibre materials at the expense of more nutritious particles, leading to reduced feeding efficiency, growth, and reproduction--all of which have implications for the population. As a primary consumer, these effects could lead to ecological disturbances.The Mitacs intern will conduct experiments using existing equipment and protocols available in my lab to study feeding behaviour and physiology in Daphnia magna exposed to plastic nanofibres. Fibres will be collected from clothing and diluted to test a range of different concentrations to bracket those likely to exist in nature. S/he will observe limb movements, mandible rolling, peristaltic activity, heart rate, and respiration as they relate to growth and reproduction. Results from this study will be written into a short manuscript that will be submitted for publication in the peer-reviewed scientific literature. Research conducted in my lab focuses on understanding the causes and consequences of contaminant-induced chemosensory function and behaviour in aquatic animals. We try to understand how environmental contaminants, such as metals or organic pollutants, induce subtle physiological effects that can translate to large-scale population, community, or ecosystem-level effects. We use innovative behavioural and physiological techniques to map out novel adverse outcome pathways that can inform ecological risk assessment and the development of sound public policy designed to protect vulnerable aquatic resources.The student will collect plastic micro- and nanofibre materials by two means: (i) physical shaving fleece clothing, and (ii) by washing fleece clothing and collecting the wash water. Collected plastic fibres will be quantified and characterized according to published standards. The student will culture and maintain a population of Daphnia magna which will be used in all experiments. Daphnia will be exposed (21 days) to plastic fibres using a geometric dilution series in order to establish threshold concentrations required to induce observable effects on growth and reproduction (24-h neonate production). Growth is established by measuring the length and width of the animal using a micrometer. Control and exposed (at concentrations shown to induce effects) Daphnia will be mounted in an observation chamber and videotaped using a high-speed camera. Videos of Daphnia will be analysed for thoracic limb movement, mandible rolling, rejection rate, and peristaltic activity. These endpoints relate to feeding efficiency. The number of intact algae cells (food) passing through the digestive tract will be enumerated using standard protocols, and will provide information about digestive efficiency. Heart rate will also be quantified from high-speed video. Respirometry will be quantified using custom made respirometry chambers and an oxygen probe. All protocols are well established in my lab.Once data have been collected, the student will plot graphs and conduct a statistical analysis to determine threshold concentrations for inducing effects on growth, reproduction, feeding efficiency, and cardiovascular function. The statistical analysis is routine (ANOVA) for comparing treated groups against an experimental control. The final report for the project will be in the form of a manuscript, which will be formatted and submitted for publication in a peer-reviewed scientific journal. The student will be responsible for complying with all standard lab practices, including animal handling, WHIMIS, and routine tasks (e.g., cleaning), as appropriate.This work involves working with very small animals and requires a person who pays careful attention to details. Animals will be mounted in a specialized observation chamber and videotaped using a high-speed camera. This intern will slow those videos down to meticulously enumerate several important movements in exposed and unexposed animals, like thoracic limb movement and heart rate. Consequently, patience for this meticulous work is required. Once the data have been collected, the intern should have some basic understanding of simple statistical analysis in order to analyse the data. Writing skills will be important for generating a final manuscript.
Behavioural endpoints have not yet been adopted for developing water quality criteria used to limit the release of various industrial contaminants to freshwater systems. Part of the reason for this is because very few standard behavioural toxicology protocols exist. Standardized methods are important in compliance toxicity testing in order to ensure that toxicity data are neither over- or under-estimated. The purpose of this project is to develop a suite of standard behavioural toxicity tests for two fish and two invertebrate species that can be used to develop water quality criteria. Experiments will be designed to optimize exposure water quality conditions in order to obtain reliable and repeatable responses to chemosensory stimuli in control animals, and sensitive toxicological responses in contaminant-exposed animals. For example, when testing the behaviour of a social fish, such as a fathead minnow, is the response of an isolated individual the same as when two or more animals are tested in a group? How do abiotic factors, such as light intensity and temperature affect the results of behavioural tests. Experiments conducted during this project will inform the development of behavioural toxicity testing tools that will serve to inform the development of ecologically relevant water quality criteria.Research conducted in my lab focuses on understanding the causes and consequences of contaminant-induced chemosensory function and behaviour in aquatic animals. We try to understand how environmental contaminants, such as metals or organic pollutants, induce subtle physiological effects that can translate to large-scale population, community, or ecosystem-level effects. We use innovative behavioural and physiological techniques to map out novel adverse outcome pathways that can inform ecological risk assessment and the development of sound public policy designed to protect vulnerable aquatic resources.The student will work closely with senior behavioural toxicologists in designing and executing the experiments associated with this project. S/he will conduct behavioural trials in choice mazes and specialized observation chambers. Behavioural trials will be video tracked. The intern will analyse the recorded behavioural data using sophisticated video tracking software and analyse those data using behavioural packages associated with R. All appropriate training will be provided by the university and/or its designates (including statistical analysis). Data will be transferred from proprietary video tracking software into .CSV files, which can be imported into and manipulated in MS Excel. The intern should have some experience working with freshwater animals, including pelagic and benthic invertebrates as well as fish. The intern should also be familiar with the concepts of basic experimental design, pays attention to details, and appreciates the value of standard laboratory protocols. Some heavy lifting will be required for moving water and cleaning behavioural arenas. Good writing skills as well as a knowledge of MS Excel and/or relational databases and basic statistical analysis will be considered an asset.
The project involves (1) Knowledge of Graphene and curved surfaces (3) Thermalization of electron density distributions on the Graphene sheet. Thus the project is useful in introducing the student to concepts in geometry of two surfaces, curved graphene sheets, and theory of electron density on the Graphene.The basic steps in the learning process will involve (i) studying curvature, geometry and gravitation from text books in General Relativity.  (ii) Studying curved geometries in two dimensions, e.g. sphere, the Beltrami pseudosphere, then designing curved graphene. This involves knowing how to define curved surfaces not just using visual depictions, but by using the `metric' function of the geometry. Graphene is a two dimensional sheet of carbon atoms, arranged in a hexagonal lattice. It is a challenge to curve it in appropriate geometries, without changing the lattice structure too much. The students will begin by building visual models, `real curved structures' and then computer simulations. (iii) Eventually a study of electronic density distribution (number of electrons as a function of energy) will be required to simulate `thermalization' of quantum fields in curved geometries. Normally electrons are un-thermalized, and we need to raise the temperature or provide heat from outside to make the electrons acquire thermal behaviour. But a quantum theory result shows that curved geometry can cause thermalization. The temperature of such thermal distributions is proportional to the curvature of the geometry. If there is sufficient progress the student will get the opportunity to build a real Graphene curved sheet and test the electron density in a Graphene lab. This project is important for Graphene, a promising material for future of the electronics industry as well as quantum gravity.My specialized area of research is quantum gravity, a fascinating theoretical probe into the details of space-time structure at very tiny length scales. We are aware that matter is built of discretized structures called atoms, and energy is quantized as `photons'. We can ask the same question for gravity, a theory of curved space-time: Is there a microscopic `quantum' structure; how does gravity affect quantum particles? One important result in this search is that curved space-time can cause thermalization of particles at the semiclassical level. Graphene, a sheet of carbon atoms used for electronics might help us find experimental verification The student will begin with reading of text book material on curved space-time, quantum theory of Graphene, and presenting the assigned material to the supervisor. There might be problems assigned to the student, similar to an independent study course in geometry of curved surfaces, and theory of Graphene. The student will also start during the learning process, model building of a curved Graphene Lattice which has various shapes including the Beltrami pseudosphere required to simulate quantum thermalization process. If there is sufficient progress at the level of the toy model, one can proceed to build a real Graphene curved model. This might include actual graphene fabrication in the lab.  We expect the student to show independence in the work, and take leadership in the project at the end of the time. If a model of Graphene in an appropriate geometric shape is successful, one can write a publication which might prove useful to the Graphene as well as the quantum gravity community.The work might involve collaboration with groups at Charles University Prague, and Labs in Germany which are involved in the project. The student will supplement some experimental work done by the groups in Germany by working through the theory and analysis of the data obtained.  The student should be educated in undergraduate courses; in particular physics courses in mechanics, quantum mechanics, thermodynamics, and relativity. Amongst the mathematics requirements, the student should have learnt basic calculus, differential equations, methods of mathematical physics. The student should be open to visual modelling, and graphical simulations. There should be curiosity and energy to discover and explore new questions.
Loop quantum gravity (LQG) is a theory of quantization which uses `canonical' or Hamiltonian techniques for quantizing general relativity, the theory of gravity. LQG is one of the leading candidates of the quantization program for gravity, it has succeeded in obtaining `black hole entropy' and smoothening of cosmological singularities. This is a theory which can be tested for its correctness using experiments when we are able to probe small length scales as it predicts area quantum, and information quantum. On the other hand it is very technically difficult to learn  and thus the MITACS internship might be a way to gain entry in this field of research. The project will train the student in a very interesting theory of quantum gravity, LQG, and provide impetus for development of a thought process through writing of essays or a short original project.The `learning project' will involve(i) Learning General Relativity (ii) Learning about Loop variables, and the basic quantization process (iii) Learning about using loop quantum gravity quantization of black holes or of cosmology. (iv) Writing an original essay on a topic assigned, related to the material learnt. e.g.  `The significance of LQG cosmology and smoothening of cosmological singularity in observational physics'. The initial reading and learning material assigned will be in the form of text books, lecture notes and original papers.  The student can begin original work eventually to address quantum gravity phenomenology, or further formal theory in subsequent years.Unifying quantum mechanics and gravity has been one of the challenging tasks of theoretical physics. Quantum mechanics describes the physics of atomic length scales, and gravity is the physics of `curved space-time' which mediates interactions of masses, binding us to earth, causing solar systems, black holes. The theory also predicts time warps, time machines,  and cosmological evolution of the universe. What would be the nature of gravity at quantum regimes? Will space-time be quantum, will cosmology be different? These questions are answered by a new theory of nature `Loop Quantum Gravity', which predicts quantized area, and no big-bang cosmology.The project expects the student to learn, assimilate and process information about a quantum formulation of gravity. The role of the student will be to dilligently read, compute each calculation in the assigned material, and discuss details with the supervisor. (i) The project will begin with an introduction to General Relativity as a theory of Gravity. For this the student will be given appropriate reading material from text books. Learning the Einstein `action' and its exact solutions will be the most important task in this phase.(ii) Once the student has learnt the `classical theory' of gravity, he/she will be used to the `Hamiltonian' or canonical method for quantizing a system. This method can be learnt from a basic text in quantum mechanics. It might be that the student has previous knowledge from undergraduate courses.(iii) The LQG program, which is a canonical quantization of gravity will be introduced next, using new variables for gravity. This will be done through discussions/lecture notes.(iv) The student will then be encouraged to find appropriate topics of choice, e.g. quantizing cosmology and or semiclassical coherent states in LQG, and learn this in further details.(v) During the final phase, the student will be assigned a topic for an essay project. This might involve an original calculation, which might yield new results e.g.  What might be the observational consequence of a non-singular cosmological evolution of the Universe etc?(vi) Finally the student should write the project in the form of an essay which can be published. The supervisor will help the student in writing the paper if the essay emerges as suitable for publication in a Journal. The paper can also be submitted for essay competition, such as the FQxI or Gravity Research Foundation ones.The student should have studied basic undergraduate courses of (i) Classical Mechanics which includes discussions of the Lagrangian and the Hamiltonian (ii) Quantum Mechanics (iii) Mathematical methods of Physics (iv) Thermal and Statistical Physics. If the student has in addition learnt General Relativity and Quantum Field Theory, that would be very useful for this project.The student should also be able to logically think, and calculate about topics such as `quantum cosmology' and its relation to observational cosmology. This will be required for essay writing, which will be graded based on the original thought process demonstrated on the topic.
The project involves finding signatures of quantum gravity in astrophysical phenomena. Theoretically physical effects of quantum gravity become manifest at Planck length scales of 10^{-33} cm, much smaller than what our current experiments might probe. However, tiny fluctuations can affect non-linear chaotic systems, similar to the butterfly effect quoted for the atmospheric chaos. I showed in a paper in 2010, that chaotic orbits near black holes can be used to magnify the quantum gravity corrections. This observation is being investigated for other strong gravitating astrophysical phenomena, e.g. binary black hole collisions, and whether they affect gravity wave propagation. The project thus concerns a study of binary black hole collisions, and gravity wave emissions from them. The project will require a study of the details of the current gravity wave detection. The same phenomena will then be studied using the quantum gravity corrected system, and this will require analytic and numerical methods. As an example, of the type of calculation which will be assigned: recently we showed that the quantum gravity correction creates a strain in the fabric of space-time, which is of the order of 10^{-125} as opposed to the current gravity wave strain of 10^{-21}. These calculations are important not only for experiments in todays' detectors, but for future prediction, and progress. MITACS student will be assigned a similar project, e.g. to compute the effect of the quantum corrections on the time evolution equation of a gravity wave. Can it be significant due to non-linearity hitherto un-noticed? If not then what should be the prediction for a future detector? The project might lead to an original publication.The student will be learning basics of general relativity, gravity wave emission, and aspects of numerical coding. In the process the student will also learn some aspects of quantum gravity. Unifying quantum mechanics and gravity is one of the frontier challenges in theoretical physics. Quantum mechanics describes physics of tiny length scales, where energy is `quantum' and not continuous, physics is `probabilistic' and not deterministic.  Gravity is the force between masses,  mediated by `curved space-time'  also the physics of time-warps and black holes. How does one find quantum mechanics of space-time? Quantum mechanics in presence of black holes violates quantum theory axioms, and my research concerns finding a theory without these conflicts. The challenge is then to find experimental evidence of the predictions of the new theory of quantum gravity. The role of the student can be divided into two steps:(i) Learning about the background material and then acquiring the skill set for the project: The project discusses astrophysical phenomena like binary black hole collisions and gravity waves. The student has to learn basic notion of General Relativity and the process of binary black hole collision and the gravity wave phenomena. After the basic background has been absorbed, the student will learn the skills required to solve the differential equations which describe the quantum corrected gravity wave propagation equation. This will require knowledge of differential equations, and finite difference methods to solve them. The student will then use numerical coding to obtain solutions of the differential equations, and scientific visualization methods (e.g. MAPLE/MATLAB) to depict the solutions. (ii) The process of computation of an original solution: As the student acquires the skills to solve the project, he/she will be assigned new differential equations describing quantum corrected gravity waves. The differential equations will have to be solved using numerical coding and the solutions visualized using MAPLE/MATLAB. The work could be a shared collaborative project if more than one student is assigned by to this project by MITACS. The student should discuss the daily progress of the work with supervisor.Eventually the results have to be interpreted for new behaviour in quantum corrected gravity wave propagation, and predictions made for the gravity wave detector,  which will be published. For the final stages the student should discuss with the supervisor the details of the results obtained, and try to understand the significance of the new physics. These steps will also involve exact numerics and comparison with existing data.The student should have basic knowledge of core undergraduate physics courses (i) Classical Mechanics (ii) Quantum Mechanics (iii) Wave mechanics (iv) Mathematical Physics and computer science courses which include Coding in Fortran, C++. If the student has learnt numerical methods such as finite difference methods useful in differential equations in physics, that would be an added bonus.The student should be able to solve differential equations, be aware of finite difference methods, and numerical coding for solving these equations. A basic knowledge of General Relativity and Astrophysical phenomena such as binary black hole collisions, gravity waves would be commendable.
In 2014, the largest mining disaster in Canadian history occurred at the Mount Polley Mine(MPM) near Likely, BC. A tailings impoundment wall breached releasing approximately 25 million cubic meters of solid tailings, wastewater, and construction material into the Quesnel River Watershed including a small lake and creek and Quesnel Lake, the deepest fjord lake in the world. After the MPM spill, total concentrations of arsenic, copper, iron, and manganese in sediment from Quesnel Lake exceeded BC’s sediment quality guidelines. Exposure to contaminated sediment from Quesnel Lake impaired survival and growth of macroinvertebrates. Thus, it is plausible that the same contaminants can induce similar effects on economically important salmonids exposed to contaminated sediments in Quesnel Lake. In addition to direct effects (e.g., reduced abundance or growth), contamination can result in indirect effects (e.g., chemosensory-mediated behaviours and performance physiology) that alter natural biological interactions within communities (e.g., risk of predation). We will use small-bodied, nonmigratory fish species rather than large-bodied, anadromous species for our exposure studies. Nonmigratory fishes reflect local exposure conditions, which is not possible with migratory species. We will expose fish to sediment from contaminated sites and reference sites to examine the sublethal contaminant effects from the spill on chemosensory function, behaviour, and performance physiology of wild caught fishes. Chemosensory function is linked to growth (foraging), survival (predator avoidance), and reproduction (finding mates) of aquatic organisms. Metals associated with tailings materials, such as copper, are known to impair the ability of fish to perceive and respond appropriately to important chemosensory stimuli. The same metals can also affect performance physiology, including impaired gill function (gas exchange), oxygen transport (hematocrit), as well as energy utilization (glucose metabolism). Alterations to behaviour and physiology can prevent a population from performing its ecological function and thus, potentially affect other trophic levels and ecosystem functions.Ecotoxicology is the study of the effects of contaminants in the environment on biological organisms. The contaminants of concern are often associated with anthropogenic activities such as mining. In Canada, mining contributes towards the national gross domestic product (GDP), and provides employment for people. Most mining operations throughout the country are situated on or near sensitive freshwater systems. Thus, mine-related contaminants threaten freshwater ecosystems, either by receiving treated mine effluent, runoff, or by accidental release, as might occur through the catastrophic failure of a tailings impoundment. Consequently, ecotoxicological studies are used to understand how mine-related contaminants affect nearby freshwater ecosystems.The intern will work with a postdoctoral fellow, master’s student, and technicians in the field and laboratory to complete existing ecotoxicological experiments. The intern will be given the opportunity to complete a new experiment that fits into the scope of the overall project under the supervision of the postdoctoral fellow. Duties may include: collecting fish and/or tadpoles from the field, performing animal husbandry, assisting with toxicity experiments (e.g. recording data, making solutions, measuring effects of exposure on survival, growth, and behavior of organisms), and assisting with daily living requirements (e.g. cooking and cleaning) at the field station.Required skills: Ability to work as a part of a team and individually. Must be able to work at a remote research center for several months (includes contributions to living requirements: cleaning, cooking). Fine attention to detail. Ability to work in adverse weather conditions. Position may require extended and/or irregular work hours.Preferred skills: Prior experience with fish handling and conducting fish research. Prior experience working in a lab (e.g. pipetting, weighing, titrations). PCOC certification. Ability to operate a motorized boat. Prior field work experience. Ability to swim. First Aid training. Drivers licence. 
All the RNAs available in a cell are  referred as the transcriptome, the study of which is referred as RNA Genomics and uses, RNA Bioinformatics algorithms. Less than 3% of our genome encodes for proteins (protein-coding genome). However, it is the non-coding genome that holds the lion’s share, that ~97% of the human genome that has been until recently called ''junk'' DNA and considered to have no importance.The Zovoilis Lab uses next generation sequencing and bioinformatics algorithms to shed light on the non-coding genome and transcriptome and advance our knowledge of the human genome’s dark matter.To store the extraordinary amount of genomic information in non-digital media we would need more than 150 hefty telephone books; until recently more than a day would have been needed to “read” just a single page of these books. Today, a new generation of sequencers can read all these pages in a matter of hours, enabling us for the first time to take a closer look at the complex architecture of our genome and, of all, of its non-coding part. Novel sequencing technologies have revealed that >80% of the noncoding genome is transcribed into non-coding RNAs (ncRNAs). The function of most of them and their role in human disease remains largely unknown.The following type of non-coding RNAs are the main focus of this project:non-coding RNAs originating from repetitive elements, Among these non-coding RNAs the student  will seek candidates that regulate the cell’s response to stress. The student will study variations in these non-coding RNAs that may be responsible for impaired response to stress during aging. Dissecting the role of these RNAs will help us understand their function in human and their importance in aging-associated diseases, such as cancer and dementia, which are connected to impaired response to cellular stress.The Zovoilis Lab uses next generation sequencing and bioinformatics to shed light on the non-coding genome and transcriptome. Dr. Zovoilis joined ARRTI at the UofL from Harvard Medical School (USA), after his foreign award as a Canada Research Chair in RNA Bioinformatics and Genomics. Dr. Zovoilis research is inspired by the convergence of human genetics with recent advances in RNA biochemistry and computational sciences. It is at the intersection of these fields that Dr Zovoilis  tackles complex research challenges to elucidate the complexity of the human non-coding transcriptome,  and the role of non-coding RNAs in cell function and human disease. The student will learn and perform bioinformatics analysis and genomics experiments.Basic knowledge of Biology or a computational background.
All the RNAs available in a cell are  referred as the transcriptome, the study of which is referred as RNA Genomics and uses, RNA Bioinformatics algorithms. Less than 3% of our genome encodes for proteins (protein-coding genome). However, it is the non-coding genome that holds the lion’s share, that ~97% of the human genome that has been until recently called ''junk'' DNA and considered to have no importance.The Zovoilis Lab uses next generation sequencing and bioinformatics algorithms to shed light on the non-coding genome and transcriptome and advance our knowledge of the human genome’s dark matter.To store the extraordinary amount of genomic information in non-digital media we would need more than 150 hefty telephone books; until recently more than a day would have been needed to “read” just a single page of these books. Today, a new generation of sequencers can read all these pages in a matter of hours, enabling us for the first time to take a closer look at the complex architecture of our genome and, of all, of its non-coding part. Novel sequencing technologies have revealed that >80% of the noncoding genome is transcribed into non-coding RNAs (ncRNAs). The function of most of them and their role in human disease remains largely unknown.The following type of non-coding RNAs are the main focus of this project:non-coding RNAs originating from repetitive elements, Among these non-coding RNAs the student  will seek candidates that regulate oncogenesis. The student will study variations in these non-coding RNAs that may be responsible for impaired response to stress during aging. Dissecting the role of these RNAs will help us understand their function in human and their importance in aging-associated diseases, such as cancer and dementia, which are connected to impaired response to cellular stress.The Zovoilis Lab uses next generation sequencing and bioinformatics to shed light on the non-coding genome and transcriptome. Dr. Zovoilis joined ARRTI at the UofL from Harvard Medical School (USA), after his foreign award as a Canada Research Chair in RNA Bioinformatics and Genomics. Dr. Zovoilis research is inspired by the convergence of human genetics with recent advances in RNA biochemistry and computational sciences. It is at the intersection of these fields that Dr Zovoilis  tackles complex research challenges to elucidate the complexity of the human non-coding transcriptome,  and the role of non-coding RNAs in cell function and human disease. The student will learn and perform bioinformatics analysis and genomics experiments.Basic knowledge of Biology or a computational background.
All the RNAs available in a cell are  referred as the transcriptome, the study of which is referred as RNA Genomics and uses, RNA Bioinformatics algorithms. Less than 3% of our genome encodes for proteins (protein-coding genome). However, it is the non-coding genome that holds the lion’s share, that ~97% of the human genome that has been until recently called ''junk'' DNA and considered to have no importance.The Zovoilis Lab uses next generation sequencing and bioinformatics algorithms to shed light on the non-coding genome and transcriptome and advance our knowledge of the human genome’s dark matter.To store the extraordinary amount of genomic information in non-digital media we would need more than 150 hefty telephone books; until recently more than a day would have been needed to “read” just a single page of these books. Today, a new generation of sequencers can read all these pages in a matter of hours, enabling us for the first time to take a closer look at the complex architecture of our genome and, of all, of its non-coding part. Novel sequencing technologies have revealed that >80% of the noncoding genome is transcribed into non-coding RNAs (ncRNAs). The function of most of them and their role in human disease remains largely unknown.The following type of non-coding RNAs are the main focus of this project:chimeric RNAs derived from non-coding RNA transcripts Among these non-coding RNAs the student  will seek candidates that regulate the cell’s response to stress. The student will study variations in these non-coding RNAs that may be responsible for impaired response to stress during aging. Dissecting the role of these RNAs will help us understand their function in human and their importance in aging-associated diseases, such as cancer and dementia, which are connected to impaired response to cellular stress.The Zovoilis Lab uses next generation sequencing and bioinformatics to shed light on the non-coding genome and transcriptome. Dr. Zovoilis joined ARRTI at the UofL from Harvard Medical School (USA), after his foreign award as a Canada Research Chair in RNA Bioinformatics and Genomics. Dr. Zovoilis research is inspired by the convergence of human genetics with recent advances in RNA biochemistry and computational sciences. It is at the intersection of these fields that Dr Zovoilis  tackles complex research challenges to elucidate the complexity of the human non-coding transcriptome,  and the role of non-coding RNAs in cell function and human disease. The student will learn and perform bioinformatics analysis and genomics experiments.Basic knowledge of Biology or a computational background.
The Lived Object in Virtual Reality (LOVR) projects looks at the design of virtual and mixed reality environments from the perspective of the objects. It tries to answer the intriguing question “what does it feel like to be virtual?” by designing objects and associated behaviours that are not merely created and destroyed at the whim of a user but that have their own stream of evolution and interaction, their own life between inception and death (or transformation). For example, this project looks at the history of an object and how this history may influence its interface to humans and other objects, its appearance, or its affect.The project will take place in the Basically Good Media Lab and Integrated Movement Studio at Emily Carr University’s new campus on Great Northern Way. Using an existing framework for untethered and fully tracked virtual reality experiences, we will design experimental environments for the study of performance and interaction within fully virtual and mixed reality environments. Some of the environments will be used for user studies that will form the basis for further explorations in design parameters. Other environments will be used for enhancing dance, theatre, and clown performances, which will be performed in front of audiences. All of these environments make use of “proptics” physical objects that are fully tracked and mapped to virtual objects or effectors. All of the research is collaborative and involves teams that include programmers, artists, designers, and performers.Dr. Lantin’s research focuses on the design of social and performative spaces in virtual and mixed reality environments. With a views towards the future when we will be seamlessly interacting with virtual information layers, her research looks at the design of embodied interactions among virtually extended beings and virtual objects. In particular, she is interested in the design of enlivened virtual objects, and the use of virtual reality for communication and performance. Working collaboratively and using technology based on smart phone virtual reality headsets, she designs experimental environments for research and theatre/dance performances.The student will work within a team of programmers, designers, artists, technologists, and performers. Depending on the skills and experience of the student, several kinds of tasks may be assigned. In general, we are looking for a programmer or electrical engineer that can participate in these kinds of tasks: ▪ Scripting for Unity or Unreal virtual reality environments (C Sharp and Blueprint) ▪ WebGL programming for VR/AR (A-Frame, three.js) ▪ Sound processing (granular synthesis and other effects) ▪ Design of GPU shaders ▪ Use of IBM Watson service interface ▪ Design of interactive objects ▪ Design of circuits that will be embedded in interactive objects ▪ Programming of physical/tangible interactions ▪ Assisting research technician with motion capture system (Vicon and Natural Point)On a day to day basis the student will be working independently on tasks assigned by the team. Feedback will be given regularly, either by the Faculty supervisor, or within a team setting. Team meetings will occur once or twice a week, more often if a performance is upcoming. If the student has experience with performance, they may be invited to perform in one of the productions we are involved in.The Basically Good Media Lab (formerly the S3D Centre) holds at least one event per month for the public through our involvement with the VanVR meetup group. The student will be strongly encouraged to attend and participate in these events. In addition, a weekly open VR session is held for the active VR designers community. The student will be encouraged to attend these sessions and give/receive feedback on projects.The ideal student will have experience in one or more of these ares: ▪ Computer programming ▪ Networking (Node.js, websockets) ▪ Game Engine (Unity, Unreal) ▪ Computer Graphics, GPU programming ▪ Sound and Digital Signal Processing ▪ Physical Interfaces (Arduino, Pi) ▪ Virtual Reality, Augmented Reality ▪ Performance (Dance/Theatre/Clown)In general, the student should be able to work in a team, following through on assigned tasks, participating in brainstorming sessions, and troubleshooting virtual environments. The student will be encouraged to be creative in how they may use the virtual reality systems and frameworks available at the University. Independent and collaborative 
Mechanical micromilling is known as an efficient and flexible method to manufacture miniaturized parts that are widely used in electronic devices, microfluidics, and biomedical applications. Due to the high aspect ratio of the features that are usually found in miniaturized parts, micromilling processes are prone to vibrations. The common methods of modeling machining chatter require performing modal tests such as impulse hammer test at the tool tip, but such tests are not applicable in the small diameter tools and machines that are used in micromilling. In this project we will examine the effectiveness of various modal analysis methods in modeling the structural dynamics of micromilling machines. Then, we will use the structural dynamics model of the micromilling machine along with regenerative cutting force models to formulate chatter phenomenon in micromilling. As a result of this project, we expect to improve the speed of the micromilling processes without causing excessive vibrations or compromising surface finish and dimensional tolerances. I study the mechanics and dynamics of machining process with an emphasis on chatter modeling and avoidance. I use experimental (e.g. modal testing) and analytical vibration modeling and analysis approaches to simulate forced and self-excited vibrations in milling and drilling processes. Results of my research can be applied to improve productivity of machining processes in various industries such as aerospace, marine, automotive, and medical devices. My current research projects include the virtual machining of composite materials and the application of robots to perform machining operations such as milling, drilling, and grinding. The student will 1- study various modal testing and analysis methods2- perform modal testing on a micromilling machine3- formulate chatter in micromilling4-conduct micromilling tests to study the accuracy of the developed chatter model in predicting vibration stability in the processThe students applying for this project are expected to1- be familiar with fundamentals of vibration analysis in mechanical systems2- basic knowledge of modal testing and analysis is a plus3- be proficient in Matlab programing4- be familiar with data acquisition systems and signal processing
“Energy” is the biggest global challenge of the next 50 years. We must find innovative ways to utilize existing infrastructure for the refinement and distribution of petroleum; realization of this goal requires new thinking about hydrocarbon precursor formation. This “project involves the development of materials to reduce CO2 to CO or other reduced products. Our innovation accounts for the requirement for protons and electrons in any reduction of CO2. Precedent exists for homogeneous electrocatalysts and such catalysts usually use a Brønsted acid/base group that can move protons to active sites, so called “proton relays.” However, homogeneous catalysis in this context is suitable for large scale implementation. Consequently, the focus of this grant is the development electrocatalytic materials that incorporate proton relays. We are developing new materials and molecules that derive from metalloporphyrin and metallophthalocyanin coordination compounds. The key new feature in these materials is the incorporation of water/proton channels. Regular proton channels in covalently connected porphyrin frameworks will be explored. Likewise, irregularly structured phthalocyanine-derived polymers, inspired by the proton conductivity in proton-exchange membranes, will be constructed and tested. All materials will undergo detailed characterization, electrochemical testing, and investigation of pore properties (e.g., volume, water mobility) Our goal is to develop a comprehensive picture of how materials that control proton and electron flow can be used to synthesize precursors to hydrocarbons.My group is working on a range of projects related to renewable energy and catalysis. We are interested in developing new transition metal catalysts to carry out carbon dioxide reduction, water oxidation, and proton reduction. We routinely use electrochemical and photochemical techniques, in addition to standard analytical protocols/methods for inorganic chemistry.Students in my lab work alongside my graduate students and postdocs, but are ultimately responsible for their own projects. Students are required to design, implement, and record results from their experiments. My lab and the SFU Department of Chemistry are home to state of the art equipment and facilities. The sky is the limit and I strongly encourage intellectual independence from all students (including my MITACS co-workers). We have weekly lab meetings and I am available for 1-on-1 meetings Monday-Saturday. Students should have experience in handling inorganic compounds (some air sensitive), basic knowledge of characterization techniques (NMR, IR, mass spec), strong computer skills (Matlab preferred, but not required), and the ability to work well in a team environment.  Students with backgrounds in inorganic or organic chemistry are appropriate. 
This research project involves working in an interdisciplinary team to develop new nanoscale devices and characterizing the materials properties of quantum-confined materials. The student will work in the Nanodevice Fabrication Group (website: nanodevice.fas.sfu.ca) in the School of Engineering Science, Simon Fraser University, Burnaby, BC, Canada.  Potential projects include preparation of monolayer MoS2 or other materials by exfoliation methods, optical or electrical characterization of nanomaterials, and fabrication of nanodevices using cleanroom fabrication methods.2D materials are crystalline materials just one or several atomic layers thick, the most popular of which is graphene. In recent years other 2D materials have also gained interest because of their extraordinary properties such as tunable bandgap, high theoretical carrier mobility, and have superconductive and piezoelectric properties.  This research program involves the preparation and characterization of 2D materials (graphene-like materials) and fabrication of semiconductor devices for applications such as biosensors, fast digital circuits, and sonar receivers.  Responsibilities will include a subset of the following, depending on time and project of interest:• Prepare nanomaterials using cleanroom facilities.• Characterize optical properties of nanomaterials.• Characterize electrical properties of nanomaterials using a probe station.• Develop methods to modify the electrical/optical properties of nanomaterials using material treatments. • Fabricate semiconductor devices incorporating nanomaterials using cleanroom equipment.• Work with collaborators to perform structural characterization of nanomaterials.Experience with nanomaterial preparation, material characterization (e.g. SEM, UV-VIS spectroscopy, etc.), or background in semiconductor device physics would be an asset.
This project is part of a Genome Canada funded collaboration with Leonid Chindelevitch (SFU) and Will Hsiao (BC Center for Disease Control), aimed at developing computational tools for the analysis of whole-genome sequencing data of human pathogens within the context of a disease outbreak. The main goal pof the project is to  develop a tool that will cluster pathogen samples based on the set of observed mutations (single-nucleotide variations, copy-number variations, inversions, ....) within the outbreak pathogens, from their sequenced genomes. The resulting clusters will be of interest for epidemiologists to trace back the source(s) of infection and develop measure to control the outbreak. My research focuses on the development, implementation and application of efficient combinatorial and probabilistic algorithms for the analysis of genome sequencing data.The student will help a team of trainees (graduate students and a post-doctoral fellow) implement the algorithms that we will have developed. The internship will take place during the last summer of the project and will thus focus on the transformation of software prototypes into final products and their integration within the IRIDA platform (http://www.irida.ca/).This project requires good skills in programming, mathematics and statistics. In particular, programming skills need to be excellent.
The project is to apply our system to relationship detection in computer vision and/or natural language processing. The general problem of relationship detection is to predict which relationship holds between two given entities. For example in an image: that person is *playing* with this frisbee. Or in a text we may find the following logical fact Born-In(Obama, Hawaii). In vision, relationship detection is a recently formulated task. For visual examples, see visualgenome.org/ and for a paper see https://cs.stanford.edu/people/ranjaykrishna/vrd/vrd.pdf. An example system for NLP is Stanford's Deep Dive http://deepdive.stanford.edu/, see also the recent tutorial on knowledge graph discovery http://www.aaai.org/Conferences/AAAI/2017/aaai17tutorials.php#SUP2 . The project is in the general area of machine learning, specifically statistical analysis of relational data, often stored in relational databases. Our current Factorbase system provides a joint statistical model of all relations in a database. That is, it finds correlations across all tables and displays them in a graphical form that can be queried interactively by a  user (Bayesian networks). We have applied the system to movie data from IMDb and sports data. Work on new applications in computer vision and natural language processing. Which of these areas depends on the student's interests. Help extend the system.Help with dissemination (website, code on github)Java, SQL, Python.An advantage would be any of: probability theory, statistics, logic, but not required.
We work with two types of data: so-called box scores and play-by-play data. For box scores: These are action counts for each player in a season (e.g. how many goals scored, how many passes completed etc.). We have used a combination of decision trees and regression models to identify clusters of similar players and to quantify which player statistics are exceptional (e.g. top 3 strong points, top 3 weak points). The goal of the project is to extend this analysis to game-by-game data, where we utilize separate action counts for each player in each match, rather than aggregating them for a season.For play-by-play data: These are event logs that record for each action in a match, which player took it, where, and when. In previous work we have applied reinforcement learning for ice hockey NHL data to rank player performance. In this project we want to apply reinforcement learning to predict match outcomes. We combine neural net sequence models (long short-term memory) with deep Q-learning. I do not expect an intern to be able to address all these topics, he or she can choose one according to interest. Interns will be working with a group of graduate students and can build on an already existing software base.Sports Analytics. We apply advanced machine learning to sports analytics. The two domains I have worked with are ice hockey (NHL data) and soccer (football). We have worked with prominent data providers such as SportLogiq (Ice hockey) and Prozone (football). Problems include the following:- identifying exceptional teams and players- Predicting future player performance (for drafting, fantasy leagues)- Predicting match outcomesStatistical techniques include Bayesian networks, neural networks, decision trees, regression, and deep reinforcement learning.Help implement and extend existing algorithms. Develop data processing techniques to scale our methods to databases with millions of tuples. Work on new applications: finding correlations among link types, finding important individuals in a network, learning clusters of individuals. Assist other users with using our system Assist with statistical analysis for a big ice hockey data set. Apply machine learning algorithms such as: linear regression, decision tree learning, deep neural net learning, reinforcement learning to predict game quantities (such as the following:  match outcomes, a player’s goals and assists, the outcomes of a match, home ice advantage, which players are a good match for which teams).Java, SQL, Python, some data visualization/plotting software.An advantage would be any of: probability theory, statistics, logic, R, Tableau but not required.
Many major biological processes (chromosomal compaction and segregation, viral packaging, and transcriptional regulation) involve pulling and prodding DNA, often bending it acutely on short lengthscales. Hence biology must deal with DNA not simply as an information carrier, but as a mechanical object, implying that the basic material properties of dsDNA place fundamental constraints on core aspects of biology. Beyond biology, short DNA chains are widely used as a programmable template for nanomaterial construction, where its mechanical properties strongly influence the resulting structures. Therefore, to understand the relative contributions of spontaneous fluctuations and active deformation to biologically-relevant and synthetic nanostructures, one needs detailed information about DNA bending energetics on lengthscales of tens to hundreds of basepairs. Single-molecule experiments imposing moderate forces to probe these mechanical properties in micron-long DNA, showing remarkable agreement with the wormlike chain (WLC) model, that envisions DNA as a simple fluctuating elastic rod that deforms uniformly along its contour. However, these bending statistics over long length scales do not establish a unique microscopic bending model on lengthscales of tens to hundreds of basepairs: when applied forces are large, or equivalently, during rare thermal fluctuations, bending deformations could concentrate in localized excitations that render short chain segments very pliable, but still produce the same long-lengthscale behavior. This research project will use all-atom molecular dynamics simulations of small stretches of DNA to understand the detailed basepair-level energetics governing its ability to adopt various biologically relevant contortions.  In particular, we will analyze the coarse-grained bending potential energy implied by more detailed simulations.  This will permit the finer lengthscale details of DNA conformational flexibility to inform more computationally efficient coarse-grained simulations and even analytic theory, pointing the way to a more nuanced theoretical view of DNA flexibility.  My group studies the nonequilibrium thermodynamics of molecular-scale biological processes. Our research program focuses on questions at the intersection of physics, chemistry, and biology, in which nonequilibrium statistical mechanics and information theory provide insights into the fluctuation-dominated behavior of biomolecular systems. In particular we seek to understand the physical constraints on the transmission of energy and information in molecular machines far from equilibrium. Our research constitutes parallel and complementary development of fundamental theory, simple models, more detailed numerical calculations, and close collaboration with experimentalists.The student will analyze previously published molecular dynamics simulations of all-atom models of the carrier of genetic information, DNA.  The student will use existing theory to learn the relationship between atomic and more coarse-grained models of DNA bending elasticity.  The student will summarize their findings in a presentation to the professor’s research group at the end of the summer, and if successful will help write a manuscript describing their research, for submission to a scientific journal.  Most of the student’s time will be spent doing pen-and-paper calculations, using and modifying existing computer software to simulate a core biological system, analyzing the resulting data, and preparing figures to communicate their scientific findings.  What is most important is excitement and enthusiasm to learn and explore.  But the following academic exposure will certainly help:  physics at the level of a course on thermodynamics and statistical mechanics; mathematics at the level of multivariable calculus; basic familiarity with command-line computer usage (UNIX/Linux-like systems); comfort with writing simple small programs in a high-level language like Python or Matlab; some exposure to biophysics is a bonus.  
The science of thermodynamics was initially developed in the 19th century largely to understand the operation of steam engines and to design new engines that were more efficient in making use of energy to do work.  In the last 20 years scientists have developed the field of nonequilibrium statistical mechanics; this theory now permits the exploration of microscopic engines, which evolved to perform energetically-costly cellular functions in essentially every living organism. This research project will explore the design principles of these molecular machines: what properties make for a well-designed microscopic machine that efficiently converts between chemical and mechanical energy?  Specifically, we will examine FoF1 ATP synthase, the protein complex that uses electrical energy to make ATP, the high-energy small molecule that is the microscopic equivalent of fuel for living things.  Given that most energy consumption ultimately passes through ATP synthase, there is a clear competitive advantage to evolving efficient function.  Moreover, recent single-molecule experiments have indeed found that it appears to function quite efficiently.  This research project will use dynamical simulations of a simplified representation of ATP synthase to gain insights into its function and how it achieves such impressive efficiency.  From equilibrium simulations we will probe the natural flexibility of the protein complex. From these simulations we will use recently-developed nonequilibrium theory to predict how best to drive ATP synthase to synthesize ATP.  In subsequent nonequilibrium simulations we will test these predictions of optimal operation.  The ultimate goal is an understanding of how the different pieces of ATP synthase fit together and interact with each other to form a molecular factory that efficiently transforms energy. This work will further our basic understanding of what molecular machines have evolved to do.  It will also help engineers design novel molecular machines for technological and biomedical applications. My group studies the nonequilibrium thermodynamics of molecular-scale biological processes. Our research program focuses on questions at the intersection of physics, chemistry, and biology, in which nonequilibrium statistical mechanics and information theory provide insights into the fluctuation-dominated behavior of biomolecular systems. In particular we seek to understand the physical constraints on the transmission of energy and information in molecular machines far from equilibrium. Our research constitutes parallel and complementary development of fundamental theory, simple models, more detailed numerical calculations, and close collaboration with experimentalists.The student will develop computer simulations of coarse-grained models of a crucial molecular machine, FoF1 ATP synthase.  The student will analyze the simulation data and use existing theory to learn the characteristics of efficient operation of that molecular machine in its natural context.  The student will summarize their findings in a presentation to the professor’s research group at the end of the summer, and if successful will help write a manuscript describing their research, for submission to a scientific journal.  Most of the student’s time will be spent doing pen-and-paper calculations, using existing computer software and writing their own programs to simulate a model system, analyzing the resulting data, and preparing figures to communicate their scientific findings.  Most important is excitement and enthusiasm to learn and explore.  But the following academic exposure will certainly help:  physics at the level of a course on thermodynamics and statistical mechanics; mathematics at the level of multivariable calculus; basic familiarity with command-line computer usage (UNIX/Linux-like systems); some experience with programming (especially Python, Matlab, C); some exposure to molecular biology is a bonus.  
In the past decade, our lab has developed an enormous set of algorithms and codes for quantifying anatomical and functional information for medical images. This project requires the conversion of these codes from MATLAB and/or other programming languages into Python to integrate with and add to our highthroughput neuorimaging pipelines.Please see the following link for more details regarding the project:http://www.sfu.ca/faisal/opportunities.htmlOur Functional Anatomical Imaging and Shape Analysis Lab works in the area of medical image analysis and computational anatomy with a focus on developing novel algorithms for segmentation, registration and shape modeling. Our research also involves the design of novel machine learning and pattern recognition methods for the design of imaging biomarkers for the early detection of diseases such as Alzheimer's from 3D brain MR/PET and retina OCT images.The student is expected to understand the overall system design and integration of the codes and workflows in a complex and large codebase. They should be able to then implement these codes into Python delivering high integration between various modules.We are looking for bright and motivated students with a solid programming background in Python and MATLAB as well as familiarity with C/C++ and BASH scripting. Familiarity with mathematical concepts and signal processing will be an asset.
Image registration is a fundamental task in medical image analysis which refers to the task of aligning two given images with each other, so that they can be analyzed in common coordinate system. This involves the estimation of a transformation (mapping) that maps the regions in one image to the corresponding regions in the other image by solving an energy minimization problem. The inverse of the transformation estimated in image registration is also of considerable interest in a variety of medical image analysis applications. But, unfortunately there does not exist a quick and accurate way to compute the inverse transformation. One possible approach is to estimate the inverse transformation by parameterizing it via the Finite Element Method (FEM) functional approximation. The goal of this project is to develop and implement an FEM-based algorithm for the inverse transformation computation and perform a thorough validation of the method on medical image data. Please see the following link for more details regarding the project:http://www.sfu.ca/faisal/opportunities.htmlOur Functional Anatomical Imaging and Shape Analysis Lab works in the area of medical image analysis and computational anatomy with a focus on developing novel algorithms for segmentation, registration and shape modeling. Our research also involves the design of novel machine learning and pattern recognition methods for the design of imaging biomarkers for the early detection of diseases such as Alzheimer's from 3D brain MR/PET and retina OCT images.The student is expected to understand the mathematical idea in this project and convert it into an algorithm. Also, they should implement this algorithm on a computer using a programming language and use it for analyzing medical image data.We are looking for bright and motivated students with a solid mathematical background, i.e., should have taken courses in linear algebra, PDEs, numerical methods and optimization. The candidates should also have a strong familiarity with C/C++, MATLAB and BASH shell scripting.
Teaching and research laboratories have many specialized instruments and apparatus that students and researchers use on a daily basis. Many times the researchers and students would like to have access to these instruments on a 24/7 basis. We would like to develop a specialized hardware that can allow access to these instruments, either directly or remotely using the IOT protocol under the University IT framework. This will allow the access and operation of the instrument/apparatus using the university issued computing ID and also log the necessary information.  The system and the associated software should also indicate the apparatus status, usage statistics and also any additional information or warning before the user initiates the operation. The research focus for this project is the development of hardware suitable for Internet of Things control. We are developing embedded systems that can interface with the University IT portal to control laboratory instruments.The student will be required to develop the hardware and also develop the necessary software to control the IOT switch. Switch operation protocol will be given at the start of the work. If any preliminary system is ready, the hardware and software for that will be provided for the student. The student will have to take it further and incorporate all the necessary additions to complete the functional system. We expect the student(s) to help us develop the demonstration prototype by the end of the internship. Hardware expertise required: Bread boarding of electronic circuits for testing, soldering and electronics hardware assembly, working with surface mount components and soldering them on PC boards, working with microcontroller boards such as Arduino and BeagleBone, assembly of electronic hardware on CAPEs for the microcontroller. Design experince with transistos, MOSFETS and OPAMPS is necessary.  Hardware expertise is a must.Software expertise required: Assembly level and high level programming and de-bugging of IOT systems developed using embedded microcontrollers. Knowledge of Ethernet data transfer/access protocols will be an asset. Interactive webpage development and web-server programming will also be an asset.
I am looking for student(s) with a good grasp of engineering with a life sciences background who is capable of thinking out of the box to invent or discover a novel bio molecule sensor, which can be applied to clinical diagnostics. The research aspect of the project will consist of two parts: A systematic study of materials that can offer unique sensitivity to bio molecules and processing of the sensed signal using the computing power offered by a mobile platform, such as an android cell phone or a tablet. The project will involve explorations with bio chemical samples and also investigating engineering mechanisms to interface the bio chemical signals to the electronic systems of the mobile platform. If this is awarded, the candidate(s) should sign a NDA, as per SFU's research policies for visiting scholars and scientists. My research group is interested in exploring and developing miniature sensors that can detect qualitatively and quantitatively bio chemical molecules present in human body fluids. Our collaborative work with the Biological Sciences and Health Sciences departments of SFU to configure sensor systems that can detect these molecules. Many of these molecules serve as markers indicating of health condition or disease status. The ultimate aim of our research is to develop low cost and portable sensors that can help in detecting/identifying the bio molecules and serve as a rapid diagnostic system.   Selected candidate(s) will work with a group of 6 graduate students/researchers in Engineering Science, Institute of Molecular Biology and Biochemistry and Faculty of Health Sciences of SFU. The role of the candidate(s) will be in conducting sensitivity experiments of a set of sensor material against a select set of bio molecules. The work would involve handing wet chemistry and electrochemistry. This aspect of research exploration will constitute 50% of the work. The remaining 50% of the work will involve working with another set of students and researchers on how to interface the electronic signals obtained from the electrochemical reaction to the mobile platform. We will be concentrating on Android platforms.The candidate I am looking for should have a strong background in electrical and electronic engineering. Expertise in electronic circuit design, analysis and experience with signal interfacing with an emphasys on android APP programming is mandatory. Knowledge of basic life sciences, biology and bio-chemistry will be a great asset. Our group will be able to offer hands-on workshop to bring the candidate to speed in life sciences if necessary.
The goal of the project is ti contiribute to an ongoing research on the analysis of a set of 18 whole genome datasets  for Anopheles genomes, the vector of malaria. We are working on the comparative genomics of these genomes, with the aim to understand their evolution and how it relates to their vectorial capacity. Computational biology: methods for the reconstruction of ancestral genome maps and sequencesmethods for comparing whol�e genomesThis project will concern the implementation of a software for the assembly and scaffolding of ancient genomes obtained from the sequencing of archeological samples. This project will involve the use of existing string/sequence algorithms for handling DNA sequencing datasets, together with combinatorial algorithms, developed in our lab, for the scaffolding part. The main role of the student will be in the implementation of a software that combines all existing pieces together, with the possibility to also work on algorithm engineering issues regarding our in-house algorithms and algorithm design questions related to some data pre-processing steps.Excellent programming skills. Good background in discrete mathematics and algorithms. No biology bakcground is required.
This project will pursue materials by design that aim to meet the challenges of tomorrow's applications in energy conversion, energy storage, and high durability nanoscale sensors. We will meet these challenges through the synthesis, assembly and other soft manipulations of matter, creating materials that have the desired properties and structures. For example, we will pursue a customized porous material that will serve as a platform to build upon our understanding of the dynamics of transport within energy conversion and energy storage materials. This work will also pursue an understanding of how materials behave under extreme conditions of temperature, pressure and corrosive environments that the materials will likely encounter within these applications. Of equivalent importance is to understand defects in these materials, which will have widespread importance in long-term stability. Through this work we aim to develop the most efficient and durable materials for separation and detection of trace quantities of biomolecules in point-of-care device platforms. Through the design of the materials that form the foundation for these sensors, we aim to improve the sensitivity of detection in the hopes of extending electrochemical and optoelectronic sensing applications to a number of trace bioanalytical markers. Aside from these areas of research we are also developing materials for incorporation into flexible electronic platforms. Flexible electronics are also becoming ubiquitous in our daily lives and we aim to improve the corrosion resistance of materials incorporated into these devices to enable operation under extreme conditions. In this work, we aim to prepare materials for in-the-field work, to improve the lives of humanity through enhanced point-of-care-devices, and to optimize energy storage and conversion in materials as demand increases for both applications. We seek these solutions through designing materials to meet these challenges while also understanding the fundamentals behind these materials, their limitations and their benefits.Our research covers both fundamental and applied work in the synthesis, fabrication, and characterization of nanoscale materials. We seek to understand the fundamental properties of nanomaterials for their use in a range of existing or novel applications. Of significance we have recently developed technologies in designer syntheses of nanoscale materials, delivery and release on command of drug molecules from the surfaces of nanoparticles, and critical long-term stabilization of materials through surface chemistry modifications. Current efforts apply these technologies to areas that include clean energy research (e.g., PEM and alkaline fuel cells), environmental remediation, and on-demand delivery of therapeutics.The successful student to join this research project will gain hands-on skills in working with materials, such as synthesis and assembly of nanoscale to microscale materials. They will also gain hands-on experience in the use of advanced microscopy and spectroscopy techniques for assessing the materials and changes to these materials in the areas of application sought through this work. The student will work with a multidisciplinary team of scientists and be exposed to an environment that provides state-of-the-art tooling for patterning, characterizing and otherwise working with materials, which includes a Class 100 Clean Room, advanced scanning and transmission electron microscopy, atomic force microscopy, and advanced X-ray spectroscopy for surface characterization. The successful student will also join the research team for group meetings and discussions on the science and results we are pursuing, as well as discussing the data in meetings with me every week. The student will be responsible for being current in the literature, maintaining detailed and accurate laboratory notes, openly discussing their research with the team, and being open minded to the input from other team members and to where their curiosity and science may take them.I look for a student that is self-motivated to learn, curious about science, and aspiring for continual self-improvement. They will need to be willing to work on and lead their own project, while also managing their schedule to work collaboratively with other students in the research group. They will need to be patient with others as they will receive a lot of hands-on training that requires multiple steps, and willing to help others in return. I also look for a student that is safety conscious.  Importantly, I also seek someone that is creative and a problem solver.
The project will examine retinal development in the northern anchovy by electron microscopy and immunohistochemical markers. We are interested in understanding how photoreceptors develop and acquire the structural components to detect the polarization of light. The project may also involve behavioural observations of anchovies under a polarized light background to assess the use of polarization sensitivity as a zooplankton contrast enhancer in natureI study colour and polarization vision in fishes. This research will examine the development of the northern anchovy retina by light and electron microscopy to characterize the formation of photoreceptor structures that are sensitive to the polarization of light. Behavioural studies of foraging by anchovy under polarized and non-polarized light fields will also be undetaken to assess whether polarization vision improves foraging performance by the northern anchovy. (1) fish maintenance and handling for experimentation(2) filming fish behaviour (3) analysis of films for neuroethological parameters that describe the camouflage reactionIt is preferable that the student have experience with aquaculture or fish handling techniques (fish husbandry). The project requires a hard working individual who can work independently or as part of a team.
The project will use behavioural methods to assess the capabilities of flatfish to match substrates of different pattern and colour underneath them. By dynamically changing the substrate and light conditions, this research will explore the input of chromatic and achromatic pathways to the process of camouflage. The research will involve handling fish, filming their camoufalge reaction and analyzing the response parameters from the films.I study how colour vision in fishes contributes to their ecological tasks (foraging, communication, camouflage..etc). Using behavioural methods, this research will examine the camouflage abilities of several species of flatfish and evaluate the contribution of visual input to the process.  (1) fish maintenance and handling for experimentation(2) filming fish behaviour (3) analysis of films for neuroethological parameters that describe the camouflage reaction The project requires a hard working individual who can work independently or as part of a team.
The project can be focused on either of the following general goals: (1) quantitation of opsin transcripts and opsin expression using qPCR and immunohistochemical techniques, (2) study of transcriptional regulation of visual pigment protein (opsin) expression by thyroid hormone, or (3) use of opsin expression as a tool for toxicological assessments of water pollutants. The thrust behind the first goal is to understand the spatio-temporal dynamics of opsin expression in the retina of marine fishes like flatfishes and anchovies. As such, this research will contribute to our understanding of how evolution has shaped the colour capabilities of the fish retina to cope with the animal's ecological needs. The second goal is based on our finding that thyroid hormone can modulate opsin expression in the single cones of salmonid fishes. Using ultraviolet (UV,SWS1) and blue (SWS2) promoter-GFP reporter constructs of various sizes, this research will attempt to find out what regions of these promoters are activated by thyroid hormone. This project will involve transfection of retinal explants with the promoters and assessment of opsin expression based on immunohistochemistry and qPCR. The results will contribute to our knowledge of how colour vision is regulated at the level of opsin expression. The third goal attempts to establish changes in opsin expression in the salmonid retina as a diagnostic tool to assess the impact of water pollutants on the endocrine system and the development of fish. I study the molecular and physiological mechanisms underlying colour vision in the vertebrate retina using fishes as study subjects. This research examines visual pigment protein (opsin) expression using various PCR, cell culture, and immunohistochemical techniques.  A combination of the following tasks:(1) RNA extraction from retinal tissue, RT-PCR to obtain gene products(2) quantification of transcripts by qPCR(3) identification of opsin expression by immunohistochemistry with antibodies(4) extraction of retinal explants and their culture, transfection with promoter-reporter constructs and treatment with thyroid hormone,(5) immunohistochemistry of retinal explants using GFP and opsin antibodies,It is preferable that the student have experience with molecular techniques (e.g., RT-PCR, qPCR, cell cultures and transfection). But these techniques can be taught in the host lab as part of the research stay. The work requires persistent attention to detail, perseverance, self-drive and exemplary work ethic.
This project is part of a wider research program to target metal ion imbalances in the body, a pathology common to several neurodegenerative diseases. Metal ion imbalances are hypothesized to contribute to disease progression, and Alzheimer’s disease (AD) is the specific focus of this work. Evidence of oxidative stress is widespread in AD, and the cause of oxidative stress has been attributed to a number of factors including Fenton-type processes involving redox-active metal ions (Fe, Cu). Amyloid plaques, a disease hallmark, have been described as metallic sinks because remarkably high concentrations of Fe, Cu, and Zn have been found within these deposits in AD brain tissue. While the role of metal ions in the etiology of AD remains to be determined, targeting metal ions present in amyloid plaque deposits is a viable therapeutic strategy. In this project we plan to synthesize a number of ligands to study their disease-modifying properties. We also plan to complex these ligands with both Cu and Zn to better understand their metal coordinating properties under biological conditions. The ability of these ligands to interact with both the amyloid-beta peptide as well as tau proteins will also be investigated.  Medicinal inorganic chemistry can be divided into two main categories, (1) drugs that target metal ions in some form, and (2) metal-based drugs where the central metal ion is essential for the clinical application. Due to our increased understanding of biological processes and disease physiology, new opportunities exist for the design of metal-based and metal-binding agents. We are particularly interested in the application of medicinal inorganic chemistry to the diagnosis and therapy of neurodegenerative disorders, and cancer. The increased incidence of neurodegenerative disease such as Alzheimer’s, and the lack of effective treatment strategies, makes this a critical research area. We The student will work closely with graduate students to enhance their training experience while participating in this program. The student will synthesize compounds in our new synthetic lab at SFU. This will include setting up and monitoring reactions and purification by recrystallization, column chromatography, and HPLC. Characterization will include 1H and 13C NMR, mass spectrometry, X-ray crystallography, IR, fluorescence, and elemental analysis. The student will also investigate the interaction of the synthesized compounds with biological molecules. The student will keep detailed records of their experiments and participate in weekly meetings to discuss results and research plans.The student should have a background in Chemistry, ideally with synthetic experience. We are looking for an enthusiastic researcher to join our team.We will train the student in a variety of synthetic and analytical techniques at SFU. Participation in biological studies at SFU and elsewhere in Vancouver is possible depending on interest.
Medical imaging is revolutionizing medicine. Images allow clinicians and researchers to peer inside the human body. In order to quantify properties of tissue, e.g. to  diagnose or track disease, computer software and algorithms must be developed and used to enable the analysis the data.The general goal of this project is to develop computer algorithms and software to assist pathologist in analyzing microscopy images. Microscopy images can be very large, showing complex cellular structures. Traditionally, pathologist had to look at slices under the microscope searching for abnormal cells (e.g. cancer) in an "ocean" of data. The goal is to develop software that will point the pathologist attention to regions in the image that contain key information that will assist them in making the decision. The project will involve learning about how the pathologist make their decision, implement these rules using image processing, segmentation, and classification methods, as well as use machine learning algorithm to train a system to make similar decision based on training data. Depending on the exact skills of trainee/student, a specific module will be implemented.At a high level: Computer vision and machine learning for medical applications.  More details: I work on developing techniques for solving real-world clinical problems through the automated processing and analysis of multi-dimensional biomedical structural and functional images such as magnetic resonance imaging (MRI, fMRI, DT-MRI) and computed tomography (X ray-CT, PET, SPECT), and ultrasound. My research focuses on developing techniques for: image classification, segmentation and registration, tracking and matching, shape representation and deformation analysis of anatomical structures and functional regions in medical images.The student will be working with me and other senior trainees within my group at the medical image analysis lab, as well as communicating with clinical collaborators. The student will (1) learn about the practicalclinical/medical problem through reading scientific papers and discussions with team members. (2) read how to read and visualize the medical images. (3) use existing code and software to process and analyze the images. (4)  write own software modules to enable analyses not available in existing software packages. (5) collaborate on  authoring and publishing scientific paper on the topic.Needed: Strong programming (C/C++ and, if possible, MATLAB) and mathematical skills. Excellent English communication skills (written and oral).Desired:  Experience with image processing, e.g. ITK (itk.org), OpenCV,and/or MATLAB image processing.  Ability to build professional GUI e.g. using QT. GPU programming to speed up computing. Knowledge of machine learning methods.
We are seeking outstanding students who have excellent skills and a strong interest in developing apps on mobile devices, in particular for building mobile apps with practical applications of image processing and computer vision (including applications in health care and medicine).At a high level: Computer vision and machine learning for medical applications.  More details: I work on developing techniques for solving real-world clinical problems through the automated processing and analysis of multi-dimensional biomedical structural and functional images such as magnetic resonance imaging (MRI, fMRI, DT-MRI) and computed tomography (X ray-CT, PET, SPECT), and ultrasound. My research focuses on developing techniques for: image classification, segmentation and registration, tracking and matching, shape representation and deformation analysis of anatomical structures and functional regions in medical images. Create mobile app that (1) loads images e.g. from built-in camera or memory of device; (2) perform image processing by using existing SDKs and APIs and writing own implementation of algorithms; (3) extract features and perform measurements; (4) store, compare, share measurements across users and with time. (5) develop a user-friendly GUI.Students who fit most of the following criteria are ideal candidates:Strong programming experience  - Excellent iOS development skills  Background in image processing/computer vision (on iOS would be a big plus)Fondness for math and computingVery good communication and presentation skills Attention to detailGUI design skills  Deep desire to work on exciting iOS (or other platforms) projects to create meaningful apps with commercialization potential
Given a set of 3D medical images and shapes (related to oncology, neurology, etc), the goal is to build a graphical model that represents the similarity between images, and use advanced machine learning and optimization algorithms to train a classification system to assign labels to the images or the graph nodes.At a high level: Computer vision and machine learning for medical applications.  More details: I work on developing techniques for solving real-world clinical problems through the automated processing and analysis of multi-dimensional biomedical structural and functional images such as magnetic resonance imaging (MRI, fMRI, DT-MRI) and computed tomography (X ray-CT, PET, SPECT), and ultrasound. My research focuses on developing techniques for: image classification, segmentation and registration, tracking and matching, shape representation and deformation analysis of anatomical structures and functional regions in medical images.The student will read and display medical images and anatomical shapes, segment structures in these images, extract geometrical and appearance features, represent the data using graphical models, optimize to train machine learning methods, test classification and regression on new data, and evaluate and validate the resulting methods and results.Excellent skills in Mathematics and Computer ProgrammingExcellent knowledge in one or more of the following:Machine Learning, Optimization, Graph Theory
Medical imaging are revolutionizing medicine. Images allow clinicians and researchers to peer inside the human body. In order to quantify properties of tissue, e.g. to diagnose or track disease, computer software and algorithms must be used to help analysis the data. The goal is to develop a graphical user interface medical image analysis software based on the state of the art research that is done at the Medical Image Analysis Lab at Simon Fraser University. At a high level: Computer vision and machine learning for medical applications.  More details: I work on developing techniques for solving real-world clinical problems through the automated processing and analysis of multi-dimensional biomedical structural and functional images such as magnetic resonance imaging (MRI, fMRI, DT-MRI) and computed tomography (X ray-CT, PET, SPECT), and ultrasound. My research focuses on developing techniques for: image classification, segmentation and registration, tracking and matching, shape representation and deformation analysis of anatomical structures and functional regions in medical images.Develop a GUI software that allows the user to read 2D/3D medical images (e.g. microscopy or MRI) saved using medical image file formats (e.g. DICOM, MetaImage).  Display the images. Allow the user to specify point and curves onto the image as well as set values of different parameters. Use the input from previous steps to guide the segmentation/registration of medical images (methods for this step will be provided). Allow the user to change parameters and update the results quickly. Strong programming (C/C++ and, if possible, MATLAB) and mathematical skills. Ability to build professional GUI e.g. using QT as well as use GPU to speed up computing is highly desired. Working with imaging libraries such as ITK (itk.org) and OpenCV are desirable.
This project involves studying self-assembly of polymers in solution prior to solvent casting. Solvent casting is a typical method of making polymer films: polymers are dissolved in a solvent and then a drop is placed on a surface. As the solvent evaporates, the polymer is left behind and forms a film, which can then be used for various applications. We are interested, in particular, in polymer films used for proton exchange membranes in fuel cells and for active layers in photovoltaic devices. This project will investigate the impact of self-assembly of the polymer in the solvent on the morphology of the final film. The student will study the aggregates in solution by light scattering, and the final morphology by x-ray scattering.I am experimental physicist who works in the area of soft matter, on materials such as polymers, gels and colloids. I study micro and nanostructure of soft materials in order to understand materials properties such as conductivity and viscoelasticity.The student will first learn basic lab skills associated with this project such as solution preparation and chemical use. The student will also need to become familiar with the techniques of laser light scattering and small-angle X-ray scattering. Student will be responsible for making samples, measuring morphology, and data analysis.Background in physics or materials science. Good laboratory skills. Computer skills such as Matlab or Origin. Intelligent, hard-working and inquisitive.
This project explores investigates the visual perception of speech. Specifically, we will ask how learning the sound patterns of a second language (L2) influences the perception of a face that is speaking.The goal of the proposed project is to how learning a second language affects the way that you look at a face that is speaking one of two languages commonly spoken in Greater Vancouver, BC: English and Mandarin. These languages are interesting to study because of the unique ways in which their sound systems differ (English is more rhythmically complex than Mandarin; Mandarin is more melodically complex than English). The specific objectives of the project are to determine how familiarity with one of these languages affects the way that one looks at the mouth, eyes, and head of a speaker who is speaking these sentences. Results will offer clarity on how L2 learning affects basic audiovisual speech perception.My research asks how language learning affects human perception and cogntion. I study language learning in two populations: (1) infants and young children acquiring their native language, and (2) adults learning a new language. This project focuses on adults, and I am specifically interested in second language learning can affect auditory perception. For example, if you are a native English or French speaker who learns Mandarin Chinese (or a native Mandarin speaker who studies English or French), how does learning this language change your auditory perception?The student in this project will be testing participants from two different populations: English native speakers who are learners of Mandarin, and Mandarin native spakers who are learners of English. The student will be in charge of recruiting participants, and also testing their linguistic and perceptual abilities using various experimental tasks. For example, the student will administer language proficiency tests, and collect data from demographic surveys. The student will also maintain communication research participants as the study results become known. The student will also be communicating with language teachers and language learning programs in Vancouver area, which may involve travel in Greater Vancouver to other universities or colleges. In addition, students will be trained in research ethics, and also be involved in data coding and analysis. The student will also be asked to compile preliminary reports based on study results. The student will be working alongside other undergraduate and graduate students in the Department of Linguistics at Simon Fraser University, and may work in teams with other laboratory members to accomplish the above tasks. The student will also have regular meetings with the faculty advisor to keep him updated on the project's progress. The student will also be involved in the general academic life of the department (attending academic talks, reading journal articles with other lab members, etc.).In sum, this is a great opportunity for a student to gain research experience in a topic that involves the study of speech & language, bilingualism, and audio-visual perception. Successful candidates for this position will be undergraduate majors or minors in Linguistics, Psychology, Cognitive Science, and/or a related field. This position will be of special interest to those who have an expressed interest in the science of auditory perception, language learning and/or second language acquisition. Candidates must have excellent organizational abilities, and the ability to juggle multiple tasks and responsibilities is essential. This post is an excellent opportunity to learn more about how experimental research in linguistics is conducted.
Asthma is a common respiratory disease that affects the life of an increasing percentage of American people. Studies have shown that some types of air pollutants have the direct association with asthma attack. In this project, we will use the modern functional data analysis methods to explore the variation of three types of air pollutants including SO2, PM2.5, and ozone and to investigate the daily trajectories of SO2, PM2.5, and ozone effects on the asthma hospitalization rate. Functional Data Analysis; Statistical Genetics; Brain Image Analysis;Statistical Inference for Complex Dynamical Modelsdata organization and management, data analysis, programming in RKnow how to program in R
The research project will require the intern to build basic grasping and manipulation  and sensor processing capabilities in the SFU Mobile Manipulator. It will require the intern to learn about ROS - a commonly used programming framework  for robots - and implement various grasping and manipulation algorithms in this framework. The workhorse for this purpose is the 3 fingered Schunk Dextrous Hand (SDH) with tactile snesor fedback on its fingers.The Robotics and Algorithmic Motion Planning (RAMP) Lab research deals with  motion and manipulation planning with a particular emphasis on increasing the competence of robots (mobile manipulators)  in how they deal with the space and environment around them - this includes avoiding obstacles in static and dynamic environments, grasping objects and  interacting with humans around the robot.The workhorse of the Lab is a mobile-manipulator with several sophiticated sensors and consists of a powerbot robot  with a six-dof Schunk arm mounted on it. The arm is equipped with a 3 fingered Schunk Dextrous Hand (SDH).  Student will work under direct guidance of graduate students to implement various algorithms on the SFU Mobile Manipulator. A decent knowledge of  C/C++ requiredinterest in roboticswillingness to learn and work hard
The research project will require the intern to build basic path planning and sensor processing capabilities in the SFU Mobile Manipulators. It will require the intern to learn about ROS - a commonly used programming framework  for robots - and implement various algorithms in this framework. A key objective is to achieve fully autonomous navigation capability in indoor environements with humans moving around the robot. The intern will work in conjunction with a PhD student and will get direct hands on exposure to real implementation and testing of algotihms on the mobile manipulator.The Robotics and Algorithmic Motion Planning (RAMP) Lab research deals with  motion and manipulation planning with a particular emphasis on increasing the competence of robots (mobile manipulators)  in how they deal with the space and environment around them - this includes avoiding obstacles in static and dynamic environments, grasping objects and  interacting with humans around the robot.The workhorse of the Lab is a mobile-manipulator with several sophiticated sensors and consists of a powerbot robot  with a six-dof Schunk arm mounted on it. The arm is equipped with a 3 fingered Schunk Dextrous Hand (SDH).   Student will work under direct guidance of a PhD stduent to implement various algorithms on the SFU Mobile Manipulator. In addition student will be required to read research papers.A decent knowledge of  C/C++ required. Student should enjoy programming.A deep interest in roboticsA willingness to learn and work hard
In our lab we have developed novel techniques to measure the neurophysiological response of cortical and spinal sources within the MEG modality. This project probes the idea of how the ongoing brain activity influences the spinal response during somatosensory stimulation. By using very well controlled stimulation the aim is to see the functional role of ongoing brain oscillations, in particular the alpha -beta range (7.5-30Hz) . The alpha wave has been postulated as having an active role in network coordination and communication via mechanisms of inhibition. Localising and measuring the power of this rhythm in the period before stimulation (i.e. prestimulus) will be the core challenge in this project. After this is done we then will develop a somatosensory psychophysics experiment wherein we will probe the near-threshold of the perception. This form of experiment will result in participants sometimes feeling or not feeling a stimulation, with the stimulation being at the same stimulus output. We will then correlate this feel vs. no-feel perception with the prestimulus alpha power, with the hypothesis being that greater power in the alpha band in the somatosensory cortex during trials when there was no-feel perception. However, what takes this project even further is that we will be able to ascertain in the spinal response was the same or different during the feel vs no-feel conditions, with a second hypothesis being that there will be no differences in the two conditions in the spinal response.For more information please visit http://www.sfu.ca/~tpc5/GlobalinkOpportunities.htmlMagnetoencephalography (MEG) is a neuroimaging modality that measures the magnetic fields associated with electrophysiological brain activity. This is accomplished by measuring the resulting magnetic fields outside the scalp surface which is then used to construct a description of the underlying brain activity. The combination of spatial and temporal resolution enables new insight into brain dynamics, networks and connectivity. My research focuses on developing methods that examine these rich multidimensional signals including non-linear methods and methods that probe biomagnetic fields beyond traditional cortical domains.The intern will analyze existing MEG data that has been collected and collect new data to further support the research objectives. The intern will also develop new methodology to address the low signal to noise conditions using statistical and non-linear approaches. Because of the interdisciplinary nature of the project, instruction will be given in areas outside the intern’s expertise to help fill any gaps in knowledge and technical skills.The intern will gain immersed interdisciplinary experience; both depth and breadth in non-invasive medical technologies; advanced computer skills such as programming stimulus paradigms, scripting algorithms and working in a multiplatform environment including Linux, Mac, and Windows; experience in data collection, signal processing, data analysis and data fusion of MRI, fMRI, DTI, MEG, EEG (ERP) of spontaneous, resting and event-related data; expertise with neuroimaging packages, mathematical and statistical knowledge such as univariate and multivariate analysis, structural equation modeling, independent component analysis and connectivity analysis; and skills in electrical engineering and instrumentation. In addition, all personnel will be immersed in a culture of technology transfer and innovation. The intern will gain a deep understanding of the medical technology industry, learn to communicate effectively across sectors, and acquire industry-relevant skills such as the handling of intellectual property. The intern will be part of a wider group with access to training and mentorship from investigators spanning disciplines such as Biomedical Engineering, Physics, Statistics, Computer Science, Neuroscience, Biomedical Physiology and Kinesiology (BPK), Psychology, and Applied Mathematics. The intern will be located at the SFU ImageTech Lab, Surrey Memorial Hospital, British Columbia, Canada. This new state-of-the-art neuroimaging laboratory includes 3T MRI, and high-density MEG/EEG capabilities. Embedded in a hospital setting, this training environment bridges technical, scientific and clinical realms that will prepare the intern for careers in both industry and academia.The intern is expected to be enrolled in a program of study with focus in one or more of the following disciplines:  Biomedical Engineering, Neuroscience,  Cognitive Neuroscience or Psychology. The intern will be mainly using the MATLAB software for both analysis and research design implementation, and as such an affinity with programming is desirable. Previous experience with neurophysiology analysis toolboxes in M/EEG such as EEGLAB, Fieldtrip, Brainstorm is essential.
This is a collaborative project between Professor Douglas Cheyne at the Hospital for Sick Children/University of Toronto and Dr. Teresa Cheung, Surrey Memorial Hospital/Simon Fraser University, to assess current analysis techniques and establish standardized approach for surgical planning in intractable epilepsy using Magnetoencephalography (MEG). MEG is a non-invasive neuroimaging modality that is used to measure the magnetic fields associated with cortical neuronal function and dysfunction. The Hospital for Sick Children has pioneered the use of MEG for surgical planning in children with medically refractory epilepsy who are candidates for surgical removal of the epileptic focus. Epilepsy treatment programs at other Canadian hospitals are now expanding to include MEG technology, and there is an increasing need to standardize protocols associated with the collection, post processing and analysis of preoperative MEG data. This project aims to develop well-validated and automated data analysis pipelines to improve the clinical efficacy of MEG in surgical planning, and to translate more advanced analysis methods into clinical practice. This first stage of the project will assess currently used techniques at Canadian and international MEG sites in both child and adult clinical populations. The goal is to establish robust procedures for MEG data collection and analysis for the purpose of epilepsy diagnosis. Two interns will be identified. Both interns will work with both groups over the duration of the project. One intern will be appointed and stationed in Toronto and the other intern in Vancouver. We encourage interested interns to apply to both positions in order to maximize their chances of a successful placement. Project number for Professor Douglas Cheyne: 11840 and project number for Dr. Teresa Cheung 11080.For more information please visit http://www.sfu.ca/~tpc5/GlobalinkOpportunities.htmlMagnetoencephalography (MEG) is a neuroimaging modality that measures the magnetic fields associated with electrophysiological brain activity. This is accomplished by measuring the resulting signals outside the scalp surface, which is then used to construct a description of the underlying brain activity. The combination of spatial and temporal resolution enables new insight into brain dynamics, networks and connectivity. Our research focuses on developing methods that examine these multidimensional signals including non-linear methods and methods that probe biomagnetic fields beyond traditional descriptions. We are also interested in advancing applications with a particular focus on translation of MEG epilepsy protocols into clinical domains.The interns will analyze spontaneous interictal MEG data from individual patients using existing techniques and compare them to new methodology being developed. The interns will also examine techniques and feasibility for automating spike detection and abnormal signal morphology identification through approaches like kurtosis and entropy. The interns will gain immersed interdisciplinary experience; both depth and breadth in non-invasive medical technologies; advanced computer skills such as programming stimulus paradigms, scripting algorithms and working in a multiplatform environment including Linux, Mac, and Windows; experience in data collection, signal processing, data analysis and data fusion of MRI, fMRI, DTI, MEG, EEG (ERP) of spontaneous, resting and event-related data; expertise with neuroimaging packages, mathematical and statistical knowledge such as univariate and multivariate analysis, structural equation modeling, independent component analysis and connectivity analysis; and skills in electrical engineering and instrumentation. In addition, all personnel will be immersed in a culture of technology transfer and innovation. They will gain a deep understanding of the medical technology industry, learn to communicate effectively across sectors, and acquire industry-relevant skills such as the handling of intellectual property. The interns will be part of a wider group with access to training and mentorship from investigators spanning disciplines such as Biomedical Engineering, Physics, Statistics, Computer Science, Neuroscience, Biomedical Physiology and Kinesiology (BPK), Psychology, and Applied Mathematics. The intern in Toronto will be located at the Hospital for Sick Children, Department of Diagnostic Imaging and the intern in Vancouver will be located at Surrey Memorial Hospital at the SFU ImageTech Lab. Both sites have access to state-of-the-art neuroimaging capabilities including MRI, MEG and EEG. Embedded in hospital settings, these training environments bridge technical, scientific and clinical realms that will prepare the intern for careers in both industry and academia.The intern is expected to be enrolled in a program of study with focus in one or more of the following disciplines: Physics, Biomedical Engineering, Computer Science, Neuroscience, Psychology, Applied Mathematics or Statistics. The intern must also have strong computer and programming skills particularly using Linux or Unix operating systems. Desirable (but not essential) skills include BASH and MATLAB scripting, previous experience with MEG, EEG and/or MRI data analysis techniques and signal processing methods, or prior experience with other neuroimaging software packages such as SPM, Fieldtrip, FreeSurfer and/or FSL.
Magnetoencephalography (MEG) is mainly sensitive to the dipolar magnetic fields produced by dendritic currents within pyramidal neurons that populate the cortical surface. In contrast, conduction of current along the neuronal axons during an action potential produces quadrupolar magnetic fields leading to signal magnitudes that are much smaller in magnitude. Thus detection of axonal activity poses signal to noise challenges and has largely been unexamined. Beyond the brain, conduction of current along axons of the spinal cord during sensory input and feedback also generates small magnetic fields that are quadrupolar in nature. Buried within the spinal column, distance to detectors along with the small signals make detection challenging. This research project aims to examine functional white matter activity in brain and spine. MEG data has been collected that we believe maximizes conduction along axonal pathways. This data will be analyzed and new data collection protocols will be developed or refined to better assess signals coming from white matter conduction. We will define models that represent the signals being measured both using hardware (phantoms) and software (simulations) approaches. We will develop new methodology to address the low signal-to-noise conditions, which may include statistical and non-linear approaches. The proposed research is potentially the first of its kind and if successful will extend MEG into new research domains and clinical application in functional imaging of spinal cord injuries and demyelinating diseases.For more information please visit http://www.sfu.ca/~tpc5/GlobalinkOpportunities.htmlMagnetoencephalography (MEG) is a neuroimaging modality that measures the magnetic fields associated with electrophysiological brain activity. This is accomplished by measuring the resulting magnetic fields outside the scalp surface which is then used to construct a description of the underlying brain activity. The combination of spatial and temporal resolution enables new insight into brain dynamics, networks and connectivity. My research focuses on developing methods that examine these rich multidimensional signals including non-linear methods and methods that probe biomagnetic fields beyond traditional cortical domains. I am also interested in advancing MEG instrumentation with a particular focus on translation into clinical domains.The intern will analyze existing MEG data that has been collected and collect new data to further support the research objectives. The intern will also develop new methodology to address the low signal to noise conditions using statistical and non-linear approaches. Because of the interdisciplinary nature of the project, instruction will be given in areas outside the intern’s expertise to help fill any gaps in knowledge and technical skills. The intern will gain immersed interdisciplinary experience; both depth and breadth in non-invasive medical technologies; advanced computer skills such as programming stimulus paradigms, scripting algorithms and working in a multiplatform environment including Linux, Mac, and Windows; experience in data collection, signal processing, data analysis and data fusion of MRI, fMRI, DTI, MEG, EEG (ERP) of spontaneous, resting and event-related data; expertise with neuroimaging packages, mathematical and statistical knowledge such as univariate and multivariate analysis, structural equation modeling, independent component analysis and connectivity analysis; and skills in electrical engineering and instrumentation. In addition, all personnel will be immersed in a culture of technology transfer and innovation. The intern will gain a deep understanding of the medical technology industry, learn to communicate effectively across sectors, and acquire industry-relevant skills such as the handling of intellectual property. The intern will be part of a wider group with access to training and mentorship from investigators spanning disciplines such as Biomedical Engineering, Physics, Statistics, Computer Science, Neuroscience, Biomedical Physiology and Kinesiology (BPK), Psychology, and Applied Mathematics. The intern will be located at the SFU ImageTech Lab, Surrey Memorial Hospital, British Columbia, Canada. This new state-of-the-art neuroimaging laboratory includes 3T MRI and high-density MEG/EEG capabilities. Embedded in a hospital setting, this training environment bridges technical, scientific and clinical realms that will prepare the intern for careers in both industry and academia.The intern is expected to be enrolled in a program of study with focus in one or more of the following disciplines: Physics, Biomedical Engineering, Computer Science, Neuroscience, Applied Mathematics or Statistics. The intern must also have strong computer skills particularly using Linux or Unix operating systems, BASH and MATLAB scripting. Desirable (but not essential) skills include previous experience with MEG, EEG and/or MRI data analysis techniques and experience with brain imaging software packages such as SPM, Fieldtrip, FreeSurfer and FSL.
Over the years, our lab has developed an enormous set of algorithms and codes for quantifying anatomical and functional information for medical images. This project requires the conversion of these codes from matlab or other coding programs to Python to integrate with and add to our high through neuroimaging pipeline. Our front-end is located at https://ceramicca.ensc.sfu.ca and through this portal, we can submit massively parallel jobs to all the compute clusters in Canada. We are also interested in developing dockers for instantiation of our codes on to Cloud services such as AWS.Our Functional Anatomical Imaging and Shape Analysis Lab works in the area of medical image analysis and computational anatomy with a foucs on developing novel algorithms for segmentation, registration and shape modeling. Our research also involves the design of novel machine learning and pattern recognition methods for the design of imaging biomarkers for the early detection of diseases such as Alzheimer's from 3D brain MR/PET images and retina OCT images.The student is expected to understand the overall system design and integration of the codes and workflows in a complex  and large codebase.  They should be able to then implement these codes into Python delivering high integration between various modules. We are looking for bright and motivated students with a solid  programming background in Python and Matlab as well as familiarity with C/C++and BASH shell scripting. Familiarity with mathematical concepts and signal processing will be an asset. 
One of the main goals of lab has been the building of end to end pipelines for high throughput medical image analysis. Over last few years we have finished implementing several low level components of such pipelines. Currently, the focus is towards developing higher level statistical analysis modules which are the final building blocks of these pipelines. The specific aim of this project is to modularize the various statistical analysis tools available in the software packages such as R , SPSS etc. for finishing the targeted medical image analysis pipelines.Our Functional Anatomical Imaging and Shape Analysis Lab works in the area of medical image analysis and computational anatomy with a foucs on developing novel algorithms for segmentation, registration and shape modeling. our research also involves the design of novel machine learning and pattern recognition methods for the design of imaging biomarkers for the early detection of diseases such as Alzheimer's from 3D brain MR/PET images and retina OCT images.The student will first gather information and understand the functionalties of the existing statistical software packages. Then, they will design and implement uniform easy to use Python interfaces for accessing the different staistical models provided by these packages. The final step would the integration of these Python intefaces into overall medical image analysis workflows.We are looking for bright and motivated students with a strong backround in statistics (preferably a stats. or math major) and solid  programming skills in Python and Matlab as well as familiarity with C/C++and BASH shell scripting. Prior experenice with statistical packages such as R, SPSS etc. would be an asset.



Medical image analysis pipelines generate a tremendous amount of multidimensional data. The presentation of a such data in a human readable form is quite challenging as conventional data visualization tools which are typically designed to only handle scalar data sets cannot  adequately display the rich information present in these multidimensional medical imaging related data sets. The aim of this project is to design and implement advanced data visualization strategies for rendering medical imaging data by building upon the existing data visualization libraries such as VTK, openGL and WebGL.Our Functional Anatomical Imaging and Shape Analysis Lab works in the area of medical image analysis and computational anatomy with a foucs on developing novel algorithms for segmentation, registration and shape modeling. Our research also involves the design of novel machine learning and pattern recognition methods for the design of imaging biomarkers for the early detection of diseases such as Alzheimer's from 3D brain MR/PET images and retina OCT images.The student is expected to understand the capabiltiies of the existing visualization libraries and leverage them to build a comphrensive suite of visualization tools for presenting the output from medical image analysis pipelines in an human understandable form.We are looking for bright and motivated students with a solid  programming background in Python and Matlab as well as familiarity with C/C++and BASH shell scripting. Familiarity with visualization libraries such as VTK, openGL and WebGL would be an asset. 
Vectors that feed on vertebrate blood ingest multiple parasites and pathogens, yet few are transmitted. Molecular interactions between the innate immune responses of the vector and the parasite determine the transmission outcome. Vectors recognize and eliminate most parasites, while successful parasites circumvent host immune responses. The mosquito Aedes aegypti is the principle vector of Dengue and Zika viruses. In Cali Colombia, however, 30% of feral Ae. aegypti kill all 4 serotypes of Dengue. We sequenced (RNA-seq) the midgut transcriptome of mosquitoes that are susceptible (S) or refractory (R) to dengue viruses, and designated differentially expressed genes as pro-viral (overexpressed in S) or anti-viral (over expressed in R). We used RNAi to knockdown the expression of selected genes and determined the S or R phenotype. While we understand some of the mechanisms involved we do not understand the “logic” of becoming refractory to a virus that has no significant impact on the vector, and which the vector is unlikely to encounter in its lifetime, especially when there are fitness costs associated with the R phenotype.  We are now working on knocking out selected genes to determine if such a line of mosquitoes could indeed eliminate arboviruses, while remaining as fit as wild type mosquitoes. We work to understand why insect vectors f human diseases do not kill the parasites and pathogens they transmit. Thus our research area look at innate immune responses of insects to their parasites and pathogens. We do this using tools such as infections, tissue dissections, RNA extraction, cDNA synthesis, PCR, Real time PCR and digital PCR,  RNA-sequencing and RNAi to knock down genes.     The student(s) will work directly with the PI or PhD students in all aspects of their work. Once they have been trained in basic techniques they will be trained in specific area and will be given projects to work on independently. They will review data weekly, will participate in lab meetings, will present their data or a scientific paper to the group, and will be treated as we treat every member of the laboratory. Problems with experimental procedures will be solved by the group and trainees will learn how to ask questions, how to establish a hypothesis, how to conduct experiments, and how to analyze data.    Basic molecular biology skills; we will train people in our techniques, a curiosity about scientific research, experience working with parasites or viruses and insects is a bonus. We are looking for inquisitive minds who want to take advantage of opportunities to travel, learn new techniques and participate in a team environment to help us advance our science. 
Background: Medical imaging provides the ability to look inside scattering samples non-invasively. Techniques like CT, MRI, and ultrasound are designed for whole body imaging, and microscopes are used for looking at cells. There is a missing layer between them for studying small systems which are on the order of millimeters. A newly emerging technique for tissue imaging studies is called Optical Coherence Tomography (OCT) which is similar in principle to ultrasound, but uses light instead of sound waves. OCT systems have resolution and imaging depth intermediate between microscopy and high frequency ultrasound, filling an important technological gap. OCT is widely used to image the retina in human, and also as a tool to augment studies in developmental biology. Another imaging tool is Scanning Laser Ophthalmoscopy (SLO), a form of confocal microscopy. SLO provides complementary data to OCT, and is also readily integrated with fluorescence detection. Both OCT and SLO can be combined with adaptive optics for high resolution imaging in the presence of aberrations.The Biomedical Optics Research Group (BORG) is devoted to optical imaging devices. Our main focuses are in Optical Coherence Tomography (OCT), a non-invasive, three-dimensional, micrometer-resolution imaging technique using interference of near-infrared light. We design and construct OCT imaging systems primarily for studies in ophthalmology and vision science. In addition to OCT, our work covers various techniques for high resolution imaging.  We develop adaptive optics (AO) systems for correction of aberrations using wavefront-sensorless approaches. The gist of Sensorless Adaptive Optics (SAO) is that we apply the concept of autofocus (like on a camera) to retinal imaging, using deformable mirrors.Objectives: The purpose of this project is to learn about optical medical imaging using OCT and/or confocal fluorescence microscopy imaging with SLO. Through directed study, the Research Assistant will learn basic concepts in optics and use them to build an OCT system in order to gain understanding of operation. Next, the Research Assistant will design novel capabilities in a real OCT system for image acquisition on biological systems. Basic medical image processing with MatLab will be used to improve the image quality, extract functional information, and 3D visualization software will be used for presentation. The work on the project is diverse, ranging from optics, to programming, image processing, and 3D display. Concentration in one aspect of the project will be determined by the Research Assistant's strengths and interests as developed throughout the internship. The range of potential projects also includes opportunities for students with a computer programming background. The OCT and SLO technologies are also well suited as image guidance for surgical procedures, laser based or conventional. The BORG group has developed a high performance software platform for volumetric image acquisition, processing, and feature tracking of ocular structures all in real time. Our processing platform makes use of high performance computers and multiple GPUs (commercial and workstation grade) for parallelism. Students interested in the continued development of these technologies for intraoperative OCT will learn all of the above items, but the research experience will focus on algorithmic development and implementation using C/C++, CUDA, OpenGL, etc.You can learn more about these research opportunities at:http://borg.ensc.sfu.ca/GlobalinkBORG.htm  Interested students should have a strong background Electrical Engineering, Applied Physics, or a related discipline. Applicants should be familiar with electromagnetic waves, and preference will be given to students that have experience with optics. A strong mathematical understanding and interest in scientific programming are also required. Applicants must be quick learners, and able to develop and use new skills rapidly. Applicants should be inquisitive in nature, and enjoy hands-on experimental research.  Familiarity with MatLab and C++ is preferred. 
Approximately one third of plant-produced lignocellulose (the most common biopolymer on our plante) consists of lignin, a heavily cross-linked phenolic polymer that gives wood its strength. When wood is processed into cellulosic products (paper etc.), lignin is left over and often wasted. In order to convert lignin into useful chemical products, it needs to be oxidized. Cytochromes P450 are pigmented proteins that activate oxygen from air and use it to oxidize organic substrates. The objective of this project is to select P450cam mutants from a large random mutagenesis library of this enzyme and to study the kinetic properties of mutants that accept lignin. The project will entail the selection of mutants, isolation of DNA from the most successful mutants to obtain their sequences, expression of the enzyme and enzyme assays. Current interests: 1) the study and mutation of cytochrome P450 for use in synthetic and bioremediation applications; 2) the synthesis of conformationally locked chiral pheromone analogs that could function as insect olfaction inhibitors; 3) structure-activity studies of insect odorant-binding proteins and chemosensory proteins; 4) pheromone catabolism in moths, in particular oxidative reactions initiated by monooxygenases; 5) biosynthesis and transport of esters in honey bees.  The student will be given a library of cytochrome P450 mutants already in an expression host, ready for selection. The intern will select mutants from this library by growing the expression host on minimal media that contains lignin as a sole carbon source. It is hypothesized that surviving bacteria harbor a P450 capable of oxidizing lignin, such that it can be degraded for bacterial survival. The intern will later study successful mutants in vitro, by following the kinetics of the reaction and also by isolating selected products.Organic chemistry, biochemistry, working with buffered aqueous solutions, liquid/liquid extraction, chromatography.
The honey bee parasitic mite Varroa destructor plays a major role in honey bee colony declines in Europe and North America. The mites feed on the hemolymph of adult honey bees during the phoretic phase and on late-stage larvae and pupae during their reproductive phase. Phoretic Varroa mites prefer nurse worker bees over foragers, likely because that keeps them closer to the brood, where they reproduce. We have discovered compounds that reverse the host preference of Varroa mites, such that they prefer foragers over nurses. This is useful for Varroa control, because foragers groom more than nurses and can, therefore, dislodge the mites more easily. The objective of this project is to test our most promising Varroa control agents in small nucleus colonies. The project will entail formulation of compounds and experimentation with Varroa-infested honey bee colonies.Current interests: 1) the study and mutation of cytochrome P450 for use in synthetic and bioremediation applications; 2) the synthesis of conformationally locked chiral pheromone analogs that could function as insect olfaction inhibitors; 3) structure-activity studies of insect odorant-binding proteins and chemosensory proteins; 4) pheromone catabolism in moths, in particular oxidative reactions initiated by monooxygenases; 5) biosynthesis and transport of esters in honey bees.  The student will work in the lab on formulation and delivery of test compounds, as well as field experiments with active compounds against Varroa mites. The student need not have prior experience with honey bees (we can train the student), but some experience with bees is a strong asset. Once treatments and controls are set up in the field, the student will check them regularly to assess mite levels and bee health.Biology, experimental design, statistics, some familiarity with insects will be an asset, ability to handle chemical substances in the laboratory.
Our world’s oceans, beaches, streams and rivers all contain visible and invisible plastic waste. The latter consists of plastic microparticles, which have been found to cause environmental problems by a) absorbing and enriching hydrophobic pollutants and b) getting into the food chain. Cytochromes P450 are pigmented proteins that oxidize hydrophobic substances such as hydrocarbons and fatty acids by activating oxygen from air and inserting one oxygen atom into a C-H bond of a substrate and converting the other oxygen into water. The objective of this project is to select P450cam mutants from a large random mutagenesis library of this enzyme and to study the kinetic properties of mutants that accept polypropylene or polyethylene from dissolved plastic microparticles. The project will entail the selection of mutants, isolation of DNA from the most successful mutants to obtain their sequences, expression of the enzyme and enzyme assays.Current interests: 1) the study and mutation of cytochrome P450 for use in synthetic and bioremediation applications; 2) the synthesis of conformationally locked chiral pheromone analogs that could function as insect olfaction inhibitors; 3) structure-activity studies of insect odorant-binding proteins and chemosensory proteins; 4) pheromone catabolism in moths, in particular oxidative reactions initiated by monooxygenases; 5) biosynthesis and transport of esters in honey bees.  The student will be given a library of P450 mutants in an expression host, ready for selection. The student will find a way of dissolving finely milled polypropylene and polyethylene in a transfer solvent (such as dimethyl sulfoxide) for placement in aqueous media (with detergents if necessary). The intern will select mutants from the library by growing the expression host harboring the library on minimal media with only the suspended/dissolved plastic as a carbon source. Surviving clones are hypothesized to contain a P450 that oxidizes and thereby facilitates the breakage of the plastic hydrocarbon chains. Mutants will be analyzed for their DNA sequences and catalytic properties.organic chemistry, biochemistry, work with aqueous buffered solutions, work with expressed proteins.
The gypsy moth is a serious forest and orchard pest in Asia, Europe and North America. This species of moth uses a chiral pheromone known as (+)-disparlure. The female moths emit the pheromone and the males are attracted to it, sometimes from hundreds of meters away.  The enantiomer (= non-superimposable mirror image) of the pheromone inhibits upwind flight of the males. In my laboratory we have studied gypsy moth pheromone olfaction for many years, focusing mainly on the pheromone-binding proteins. With a transcriptome in hand, we are now starting to study the receptors of the gypsy moth. The objective of this project will be to study the pheromone receptors, using the pheromone, its enantiomer and various analogs designed to probe for pheromone binding.Current interests: 1) the study and mutation of cytochrome P450 for use in synthetic and bioremediation applications; 2) the synthesis of conformationally locked chiral pheromone analogs that could function as insect olfaction inhibitors; 3) structure-activity studies of insect odorant-binding proteins and chemosensory proteins; 4) pheromone catabolism in moths, in particular oxidative reactions initiated by monooxygenases; 5) biosynthesis and transport of esters in honey bees.  The student will use existing fluorescent probes and stain cryosections of male gypsy moth antennae with these probes, to locate where they bind. The student will also collaborate with other group members on the characterization of odorant receptors.organic chemistry, biochemistry, background in microscopy (will get trained), willing to work with the moths themselves in the lab.
Honey bees produce millions of dollars in valuable services (pollination) and products (honey and wax) each year. However, honey bees in North America and Europe are under threat from diseases, some of which are vectored by the parasitic mite Varroa destructor. In a honey bee colony there are two female castes: the queen and the workers. The latter perform all the non-reproductive tasks in the colony, starting with cleaning when they are young. As the workers age, they progress through multiple in-nest tasks, such as tending the queen, cleaning and nursing the brood. When workers are approximately two weeks old, they undergo a profound physiological change wherein they turn from nurses into foragers in the course of a few days. During that transition they perform two important tasks: first, they remove sick and dead bees from the colony and second, they guard the entrance. The removal of sick brood and bees from the nest is an important attribute, known as hygienic behavior. Bees that exhibit elevated levels of hygienic behavior have been shown to be more disease and parasite resistant. The objective of this project is to clone into an expression vector and express three odorant-binding proteins that profoundly change during the nurse-to-forager transition. This will enable us to study the interaction of these odorant-binding proteins with their cognate ligands.Current interests: 1) the study and mutation of cytochrome P450 for use in synthetic and bioremediation applications; 2) the synthesis of conformationally locked chiral pheromone analogs that could function as insect olfaction inhibitors; 3) structure-activity studies of insect odorant-binding proteins and chemosensory proteins; 4) pheromone catabolism in moths, in particular oxidative reactions initiated by monooxygenases; 5) biosynthesis and transport of esters in honey bees.  The student will clone into an expression vector with a histidine tag three honey bee odorant-binding proteins known to change dramatically in their expression during the nurse-to-forager transition of bees. The intern will then express and purify the proteins and perform binding assays with chemical signals from bee hives, such as the pheromone ethyl oleate.biochemistry, molecular biology, protein expression, analytical chemistry
A major question in the field of exercise biology is how the intracellular signaling network of skeletal muscle cells senses and integrates the biochemical and biophysical stressors of exercise to coordinate fitness-promoting adaptations. I hypothesize that the time-dependent behaviors of this network primarily determine the genes and the magnitude and direction of changes to their expression in response to training. I seek to test this hypothesis by building computer models of the intracellular signaling network, simulating their response to different exercise regimens, and comparing their outputs to experimental data. To date, we have built a model of AMPK signaling that we have used to understand how sprint-interval training works to improve endurance, and a model of mTOR and protein synthesis signaling to understand how resistance training leads to muscular hypertrophy. The next step is to determine how signaling dynamics translate into altered gene expression dynamics. It is reasonable to expect that the signaling network alters the accessibility of genes to regulation by chromatin modifications and alters the activities of transcription factors that act on the promoters and enhancers of exercise-responsive genes. Many studies have characterized portions of this system; integrating these studies using a computational modeling framework would test our understanding of the entire system and unearth new questions for experimental analysis. As this work is just in its infancy, the goal of the proposed project is to apply a bioinformatics approach to systematically investigate existing data to identify potential controlling molecules and target genes in response to different types of exercise training.I direct the Laboratory for Quantitative Exercise Biology, which seeks to build predictive models for optimizing exercise training for health, fitness, rehabilitation, and physical performance goals. The lab features three lines of inquiry: cell systems biology of the adaptations to exercise training, analytics for wearable sensor data, and systematic review and meta-analysis of exercise training studies. The proposed project pertains to the cell systems biology theme although the student will gain exposure to the other projects in the lab during the internship.The project will consist of three main tasks: The first task involves a literature review of studies in which high-throughput proteomic, epigenomic, or transcriptomic measurements were made on the extracts of skeletal muscle cells treated with exercise-relevant experimental perturbations. The student will systematically search PubMed, and read, critically appraise, and summarize the most relevant studies.Second, the student will mine databases to identify and curate data from the omics studies reviewed in the first task and any additional relevant datasets deposited to the databases. Databases include GEO, GenomeRNAi, and the PRIDE Archive. Additional databases provide information on specific reactions and pathways, for example Reactome, dbPAF, and SABIO-RK. Finally, the student will then investigate strategies to model the signaling and transcriptional networks responsive to specific types of training. One possible approach is to use transcription factor binding data and prediction algorithms to predict potential links between transcription factors that are regulated by the signaling pathways and the genes whose expression they in turn control.Learning objectives: By the end of the internship, the student will be able to perform the following skills -- 1. Search PubMed effectively and efficiently for literature and biochemical data.2. Summarize and critically appraise published omics studies. 3. Use web-based bioinformatic databases to find and download datasets from high-throughput experiments.4. Propose a bioinformatic strategy to infer connections between signaling networks and epigenomic and transcriptomic effectors.Essential qualities are a keen interest in exercise and muscle biology, cell signaling, and a willingness and aptitude to perform computational work. The project is therefore suitable for students from diverse backgrounds; however, those with training and experience in both biology and computation are preferred. Desired knowledge: exercise and muscle physiology, cellular signal transduction, omics approaches.Desired skills: familiarity with bioinformatic databases and experience with bioinformatics software; basic coding in a relevant language (e.g., Python, R, or others) is an asset.Attitude: candidates should demonstrate evidence of independence, resourcefulness, persistence in the face of obstacles, and professionalism.
We are developing a finite-element model of muscle to predict the performance and changes to structure that occur during muscle contractions. Previous iterations of the model have shown how the connective tissue and the regionalization of active tissue within the muscle affect the muscle shape and forces, and have shown how inclusions of intramuscular fat change the material properties of the whole tissue resulting in a loss of contractile force. We are currently building a fully dynamic model to test ideas about a muscle’s size and shape on its contractile properties. This is an ongoing project that involves three graduate students, Dr. James Wakeling (Department of Biomedical Physiology and Kinesiology) and Dr. Nilima Nigam (Department of Mathematics). The model is implemented using the Deal.ii Finite Element software library, and is coded in C++. The project will involve a number of aspects of coding: (1) optimizing the existing code, (2) parallelizing the code to run on multiple cores, and (3) developing and testing a graphical user interface for initial data input and subsequent post-processing of results. The project will involve working within the current finite element modeling team, learning aspects of mathematical computing and software development in C++.  The Neuromuscular Mechanics Laboratory, led by Dr. James Wakeling, provides a dynamic research environment for investigating the mechanical behaviour of muscle contractions. In particular: how and why different muscle fibres are activated for different tasks, how muscles change shape during contraction, how muscles work together for smoothly coordinated movements, and how the biomechanics of the limb or body are affected by muscle contractions. The studies involve both experimental and computational work. The lab personnel is comprised of undergraduate, masters, doctoral students, and post-doctoral fellows with a diverse range of inter-disciplinary backgrounds in mathematics, physics, physiology, kinesiology, and biomedical engineering.The work will involve (1) development and optimization of existing finite-element code in C++, (2) design and implementation of graphical user interface for this system, (3) evaluating system through test simulations, (4) working alongside researchers at SFU, (5) generation of reports and presentations of model results.Requirements:Proficient in C++ and experience with object-oriented programmingGood communication skills to work independently and as part of a teamWould be nice to have:Interest in modeling human movementInterest in computer simulations, mathematics and mechanics
This project aims to address an aspect of a world-wide effort to generate rice plants with higher photosynthetic yield. It is estimated that an additional 70% of cereal production is needed by 2050 to feed a growing world population. Rice plants use a basic photosynthesis mechanism which occassionally incorporate O2 instead of CO2 (photorespiration) reducing photosynthetic especially at high temperatures. Some plant species, like sugarcane and maize,  concentrate CO2 and photosynthesis in bundle-sheath cells around leaf veins, thereby avoiding photorespiration also at high temperatures. These species have higher number of leaf veins to increase  amount of photosynthesis. We are  working towards identifying genes that regulate the frequency of leaf veins and bundle sheath cell differentiation in rice.Students will generate CRISPR constructs, and use Agrobacterium-based transformation of rice to generate loss-of-function mutants in targeted genes. In addition, Sequence and Ligase Independendent Cloning (SLIC) will be used to generate cDNA overexpression and promoter marker gene fusion constructs. Together, these three approaches (loss of function mutants, gain of function mutants and promoter marker gene fusions) will allow identification of gene functions and their role in leaf vein development. These techniques, when performed according to the procedures established in the lab, are not as difficult as they sound, and will provide a learning experience that can be applied in multiple disciplines of biological research. The research in my laboratory focuses on identifying genes and their roles in specific processes of plant development and physiology. Current research areas are regulation of leaf vein development in Arabidopsis and rice, functional genomics of biotic stress resistance in western redcedar trees and drought tolerance in poplar trees. We use mutants and transgenic plants to evaluate gene function. We also use genomic technologies to evaluate global gene expression profiles in differenct tissues and treatments to identify genes and gene groups of interest. 1. Making DNA constructs in plasmids.2. Plant and grow transgenic Arabidopsis lines expressing rice genes of interest and record segregation of inserted DNA3. Confirm expression of inserted rice gene by RT-qPCR4. Record changes by microscopy, photography and quantification of traits of interest, for example number of veins/leaf. 5. Report results in lab meetings and if possible as publishable figures for manuscript(s). We also have a limited set of rice mutants that require similar analysis, but the focus is on testing rice gene function in transgeinc Arabidopsis plants as the short generation time, easy growth and small size (can be grown in petri-dishes) of Arabidopsis facilitate rapid and reproducible evaluation of phenotypes during the short duration of globalink projects. There is a possibility that successful student(s) can, if desired, return for graduate studies. It is imperative that the students have taken classes in molecular genetics and plant biology. Hands-on experience of techniques such as Polymerase Chain Reaction (PCR) and microscopy is advantageous, but can also be gained at site. It is also important that the students are willing and able to (1) cooperate with senior graduate students that provide training and (2) take responsibility for carrying out and recording experiments so that they contribute to goals of the project. 
Plants, including trees, respond to stress factors such as fungal pathogens, herbivores and drought by activating genes and their corresponding proteins to mount defenses. Therefore, identification of the genes whose expression differs in trees that are sensitive and trees that are resistant to the stressors provide an entry point to gene-based selection in breeding. Differences in gene expression can be identified by the use of large-scale sequencing of purified mRNA molecules. This can be done by converting the RNA into DNA, and sequencing the molecules using next-generation DNA sequencing. Subsequent comparison of the DNA sequences reveal what genes are expressed and how their levels of expression differ in trees that differ in levels of resistance to the stressor.  The research in my laboratory focuses on identifying genes and their roles in specific processes of plant development and physiology. Current research areas are regulation of leaf vein development in Arabidopsis and rice, functional genomics of fungal stress resistance in western redcedar and Yellow cypress trees and drought tolerance in poplar trees. Project 1. Purification of RNA from tissues and construction of RNA seq libraries. Analysis of differential gene expression using DNASTAR in windows, or academic freeware in Linux environment. Functional annotation based on sequence similarity and predicted protein motifsPhylogenetic analysis as a tool to identify subcategories of protein families, in particular cytochrome P450 proteins, as a tool to reduce the number of candidate genes. Project 2. Amplification of protein-encoding genes from complementary DNA, derived from mRNACloning in E. coli expression vectorExpression and purification of recombinant proteinFunctional assay of enzyme activity. Real-time quantitative PCR to confirm and refine understanding of differential gene expression profilesThe student can come from a molecular biology or computing science background. Depending on the student's qualifications, there are options of pursuing molecular genetic research such as assessing gene function by generating constructs for overexpression of proteins from identified gene sequences to pure bioinformatic analysis of differential gene expression and annotation of putative gene functions based on sequence similarity and protein moitfs. 
This specific research project focuses on (1) designing new vapochromic materials based on gold(I) and platinum(II) cyanide coordination polymers and (2) assessing the vapoluminescent response of our patented Zn/Au-based ammonia sensor material with respect to preparation and deposition method to different concentrations of ammonia gas.Specifically, materials with a range of transition and main-group metals and gold/platinum cyanide salts will be synthesized, characterized by a range of standard analytical, spectroscopic and physical techniques and if possible, their structures determined.  Once a viable material has been successfully prepared, its ability to sense selected target gases via either colour or luminescence change will be examined.   Specific targets include hydrogen sulfide and other alkyl sulfides/thiols, chlorine, amines and ammonia.Simultaneously, the student will work with a senior graduate student to assess the response of our already-published Zn[Au(CN)2]2 and related materials to differing concentrations of ammonia vapour; we have already determined that this material is extremely sensitive to ammonia, but the student will test the material in a series of scenarios to have a better understanding of its detailed response function. The response as a function of preparation method (e.g. as a powder, thin film, single crystal) will also be examined, in order to determine the best methodology to incorporate the material into a commercial sensor device.Our group research focuses on the general synthesis and characterization of coordination polymers for a range of applications.  Coordination polymers are metal-containing solid-state materials that self-assemble from appropriately chosen building blocks and can be designed to show useful magnetic, optical, electronic properties or porosity (for example).  The Leznoff lab concentrates on using metal-cyanides as building blocks for coordination polymers, particularly the unusual linear d10-metal M(CN)2- (M=Au,Ag) units, to take advantage of metallophilic interactions as supramolecular glue, and actively are designing useful functional materials that act as sensors, optical components, emissive substances etc.The proposed research will provide a platform for student training in inorganic and analytical chemistry and materials science.  The intern will receive training in inorganic/materials chemistry synthetic methodology and crystal growth, characterization techniques including elemental analysis, FT-IR, UV-vis fluorescence spectroscopy, X-ray diffraction (single crystal and powder) structure solution as appropriate.  With these skills, the student will personally synthesize a range of materials, some new (such as targeting new metal-gold/platinum cyanide coordination polymers) and some already prepared in our laboratory (such as the Zn[Au(CN)2]2 ammonia sensor material).  The student will personally be trained both to synthesize the compounds and, when the material is new, to characterize it using modern spectroscopic and structural techniques.The student will also help to determine the sensitivity function of the ammonia sensor material by exposing it to a series of different concentrations of ammonia gas per unit time and observing the response.  This response will be examined as a function of substrate and preparation method, and the student will personally conduct these experiments, in partnership with a senior graduate student.The student should ideally have completed at least 3rd year inorganic chemistry lectures and laboratory; some laboratory research experience as well would be preferred.  Some engineering background is also beneficial.  Any experience with inorganic/materials chemistry synthetic methodology and crystal growth, characterization techniques including elemental analysis, FT-IR and Raman spectroscopies, UV-vis fluorescence spectroscopy, X-ray diffraction (single crystal and powder) structure solution is useful but the student intern will be trained in these areas over the course of the summer as appropriate and thus is not a prerequisite for the internship.
There is a longstanding debate about how children develop expertise in face processing - is a specialized mechanism involved or are faces processed much like other objects of interest? To answer this question we will look at how perceptual expertise for face and object processing develops over time as children fine-tune their experience with objects and faces between the ages of 7 and 13 years. We will examine in what way, children’s experience with a specific object of interest (e.g., trains) contributes to the development of perceptual expertise for those objects in children with and without autism. There is mounting evidence that expertise with objects can interfere with face processing. However, we do not know whether this reflects an expertise-specific bottleneck or is due to objects of expertise capturing attention and taxing resources. •Determine if, and in what way, experience contributes to the development of object expertise. •Determine if, and in what way, perceptual expertise for objects of special interest from an early age, competes or interferes with the development of face processing ability. •Determine if processing style changes (from feature-based to holistic-relational or vice versa) with increased experience with objects across ages as well as over time.•Provide evidence that will distinguish between the expertise and the domain-specificity hypotheses for face processing. •Determine the role of selective attention and eye-movement patterns for objects of special interest and faces.I am a developmental and clinical psychologist who specializes in developmental disorders. Work in my lab focuses on two separate streams of research: 1) understanding the development of selective attention (i.e., search, orienting, filtering, priming) in humans and how it is implicated in face and object perception and 2) understanding atypical development (e.g., autism spectrum disorder-ASD) where there are documented attentional/perceptual processing atypicalities that interfere with certain social aspects of perception (e.g., face and emotion recognition) yet facilitate other visual-spatial aspects (Embedded Figures, Block Design). The student will do a thorough literature search, test participants on a computer tasks of attention, score measures, analyze data using SPSS and write up the results of the study. The student will be trained to administer IQ tests and other psychological measures. The student will have the opportunity to be trained to work with clinical populations such as children or adults with autism. They may also receive training in eye tracking methods. The student will be part of a lab team including post-doc, doctoral and master's level students. There is the potential for the student to co-author a conference presentation and/or journal paper.  The student should have good verbal communication skills and be enthusiastic about research. The student should have psychology methods and statistics background training. Experience with running participants is an asset (e.g., using computer tasks of attention) and experience with children is preferable. Eye tracking and E prime or Matlab experience is also an asset. There is the potential to get further training on Eye tracking methods. 
In our lab we have been studying the “Hipk” protein and its regulation of organ growth. Hipk proteins are found in many species including humans. Our work started in fruit flies, which provide a powerful and rapid way to genetically manipulate development and cellular growth. We generated a novel cancer model in flies that is due to having too much Hipk protein. This causes fly organs and limbs to overgrow massively. In addition, cells bud off from these organs and move to new locations within the body, dramatically mimicking what occurs during metastasis in humans. We are currently trying to understand how Hipk hijacks the normal cellular control mechanisms to cause cells to become rogue and initiate tumors and metastasis.Drosophila has been used extensively to reveal molecular functions of human cancer-related genes. Vertebrates possess four Hipk paralogs, while Drosophila has only one, dHipk, which we have studied extensively. We use genetic approaches that allow us to manipulate the dose of Hipk so that we can look at the effect on cells of having either too much or too little Hipk.One important way to learn about how a protein acts within a cell is to identify other proteins that control its activity. In a previous genetic study in our lab, we were able to identify a number of putative regulators of Hipk activity.  We want to determine whether they act directly on Hipk and phosphorylate it to regulate its function.  Further we would like to determine if these factors affect Hipk protein subcellular localization or stability.  Our combined approach of genetic analysis and cell culture and biochemistry allows us to ask questions from multiple perspectives.We use molecular, genetic and biochemical approaches to understand organismal growth and patterning.  Specifically, we are interested in how cells control their growth and how pattern formation of certain tissues is regulated.  To do this, we use Drosophila melanogaster, the fruit fly, as a genetic model organism.The development of multicellular organisms requires carefully regulated cell-cell communication mediated by numerous signal transduction pathways.  Our lab studies the roles of protein kinases and their regulation of cell growth and patterning. Homeodomain-interacting protein kinases (Hipks) have diverse roles in normal development and disease, involving signal transduction pathways implicated in cancer and metastasis. The goal of this internship is to provide a motivated student the opportunity to contribute to our studies. We aim to understand how Hipk is regulated, and how its misregulation can lead to tissue overgrowths and cell transformations. The student will work under the supervision of my PhD students and research technicians. He or she will use genetic and biochemical experimental approaches to characterize factors that can control Hipk function.  Genetic experiments will be used to determine if the candidates act upstream of Hipk and in which cell type. The student will carry out crosses using different mutant and transgenic fly strains. This will be accompanied by tissue dissection and antibody staining followed by microscopy. Furthermore, biochemical studies will be used to determine if the regulation of Hipk by putative candidates is through protein-protein interactions. We will determine if the regulation involves changes in Hipk protein stability or subcellular localization. The student will also learn about signal transduction, protein kinases and model organism research.The student should have a background in genetic analysis, as well as in cell biology, molecular biology and biochemistry. Ideally some laboratory experience is desired. Most of all, the student should be intellectually curious and have a desire to learn new techniques. A strong work ethic and attention to detail are also desired. 
This project will create novel potentials in which to study the dynamics of ultra-cold atoms. Complicated optical patterns will be created by manipulating laser light with spatial light modulators. The electromagnetic field of the laser can alter the energy and polarization in atoms. These perturbations affect interactions between atoms, through electromagnetic forces and quantum mechanical exchange symmetries. By tuning the frequency, intensity, polarization, and, most importantly, spatial distribution of laser light, a host of interesting new dynamical behaviors can be observed in ultra-cold gases, including spin waves, magnetic instabilities, and long-range ordering.Both computational and experimental techniques will be used for this project. The first stage of the project is to simulate the dynamics driven by the induced interatomic forces. Following computations, the next phase of the project is to install the lasers and optical elements required for these experiments and to begin testing the simulations.The McGuirk group is an atomic physics laboratory working with the coldest matter in the universe. We use laser cooling and evaporative cooling techniques to bring gases to near absolute zero temperature, where quantum mechanical effects become important. At such low temperatures, gases cease behaving like classical gases and act as quantum objects, called Bose-Einstein condensates. Our recent work has focused on dynamical properties of out-of-equilibrium gases, particularly spontaneous magnetization, spin waves, non-classical diffusion, and magnetic instabilities in these quantum systems.The student will work independently as well as hand-in-hand with other lab members to achieve this goal and will become familiar with techniques involving lasers and optics, ultrahigh vacuum systems, electronic control systems, microwave and rf spectroscopy, and image processing and analysis.Students must be pursuing a degree in Physics or a closely related discipline. This project requires knowledge of Maxwell's equations and experience with electromagnetic calculations. Experience working with experimental optical systems, Matlab, or other general experimental physics experience is advantageous, but is not required.
My projects are for someone with an introduction to control theory who wants to learn more, in a broader and deeper way than in many engineering treatments.  The project will be original research – publishable if it works out well enough – that touches on the interplay between physics and control.In my lab, we have explored several projects that combine feedback / control theory with more fundamental physics.  Although most of my group is from physics, I am particularly eager to host students with an engineering or computer-science background, and the MITACS program is a great way to make such interdisciplinary projects work.Some of our previous work has explored subtleties in the measurement of transfer functions for thermal systems, the interpretation of the Bode Waterbed Theorem, the role of causality in feedback systems.  I have more such projects!  These include new approaches to “robust control” – how to deal with uncertainties in the system dynamics and make control laws work for a range of possible systems.  Others touch on “reservoir computing,” a form of neural network that can “learn” a system’s dynamics and then control it.  The dream here is to find a “universal controller.”  You would simply give it the desired goal, let it learn the dynamics, and off it goes!  Depending on the student interest, one or more of these areas will be topics for projects.  Or, in a continuing project, we study the role of causality in control applications by asking how much the performance of a controller can be improved by knowledge of future perturbations (given by a feedforward network).  We then relate these to traditional physical laws dependent on causality (Kramers-Kronig relation, Fluctuation-dissipation relation) and ask how these laws change.  The goal is to “engineer” information flow to improve the control of systems.  I work at the interface between statistical physics, control theory, and machine learning.  I want to understand better the role information theory plays in feedback and control.  I do this using stochastic thermodynamics, a field that mixes information theory, thermodynamics, and nonequilibrium statistical physics.  In my lab, we recently used a “feedback trap” to measure the minimum amount of work required to erase one bit of memory.  It is very small, but NOT zero.  I am also interested in many other connections between control theory and physics – e.g., the physical limits to control, the role of causality, and more.I run a very “hands-on” lab and am in the lab most days and spend a lot of my time talking to the students.  In this project, I will be doing the direct supervision and look forward to lots of interactions with the intern.Your duties and tasks will be as follows:1)  To learn any missing background in control theory, statistical physics, information theory, graph theory, and other topics that underlie the project.2)  To learn the basic programming skills (LabVIEW and analysis software such as Matlab and perhaps Mathematica) necessary for the project.3)  To do occasional presentations of your project and your progress in our weekly group meetings.  Typically, students make two or possibly three presentations over the course of an internship.  These let other students know what you are working on but also help in your own understanding of the project and help to build your presentation skills.4)  The physical apparatus may need modification.  If so, we will offer the necessary background to use the required machine tools safely.  (We offer machine-shop courses taught by experienced machinists if that is necessary.) Some parts may be manufactured using 3d printing, too.5)  Your daily routine will mix simulation studies with work on real hardware.  You will learn how to simulate control systems for thermal-diffusion apparatus and will then gain actual hardware experience, too.  The heart of the project will be to simulate the manipulation of causality described above and to build an apparatus that shows this effect.A perfect background would include courses in control theory, linear systems theory, statistical physics, and a bit of machine learning.  You should also have good programming skills in some language (Matlab, LabVIEW, Mathematica, C, Python, or something similar).  Some basic lab skills (elementary circuits, data acquisition using DAQs) would also be desirable.No one will have a background in all this!  So I will be looking for people who have some of the background and – most important – are enthusiastic and can learn quickly.  You should want to know WHY and not be content to just “use formulas.”
Are you interested in biomedical, micromachining, or optics/lasers and looking for a Mitacs project that will give you practical experience in research? Then consider a project with which combines a micromachined device with an optical system and a CMOS camera to build a system that can see through tissue (eg. skin). Light can penetrate quite deeply into tissue but much of it becomes heavily scattered. To illustrate this effect place a flash light behind your hands in the dark and see the resulting red glow which penetrates, but the very poor definition of the bones within the hand. The key to successful optical imaging is the separation of the slightly scattered light, which carries information about the structure of the tissue through which it passes, from the scattered component that is billions of times greater. We have built some micromachined optical devices that are already seeing though the equivalent of 10 mm of tissue.  Where would this be used?  Since light does not damage tissue like X-rays do it can be used to replace X-ray screening in such areas as mammograms, brain scans etc. Our target is to test the micromachined/optical systems we have built on simulated tissue and see if we can reach the needed sensitivity for such applications (do not worry – we do not use real tissue). Previous summer students have helped measure the test structures in scattering media and analysis of the results.  These students were part of published conference papers. This summer project will extend this to observation of more complex investigation of imaging through scattering materials at different wavelengths and object structures, plus help build improved experimental setups.  Want to learn more about seeing through tissue – go to http://www2.ensc.sfu.ca/~glennc/mitacs17_lasers.htmlWe have been exploring ways of optically imaging through tissue using a new method called angular domain imaging.  This uses micromachined devices to remove the scattered light from tissue and see the internal structures overcoming the complex problems of previous systems.  The principal research has been working in imaging through tissue, laser applications in biomedical areas, and micromached devices for 20 years.Depending on the student’s background this project would range from:(1) You will be running experiments making measurements on test structures simulating tissue and analyzing the resulting images.  We are experimenting with ways of increasing the depth into simulated tissue the imaging system can penetrate.(2) You will be building and testing simulated tissue phantoms (structures that mimic the optical behavior of tissue) which allow us to measure device performance without needing to deal with the safety issues of living test subjects.  We have developed a new way which allows us to create scattering test structures which are much better than existing ones.  This gives us better ability to refine our optical imaging system.(3) You will work experimentally to combining lasers and optical systems with the micromachined devices to create even greater sensitivity systems.(4) You will work with computer analysis/simulation of light passing through scattering media like tissue to create images (we already have a simple simulation program running).  This will model the experimental devices to better understand the results.(5) If you have the background you will be building new micromachined devices and doing some measurements on them (for advanced students with a background in microfabrication).(6) You will gain an understanding of the complex way light and lasers behave in tissue.Previous summer students have also been part of published conference papers on this topic.Students need to be in third year or above.  Some combination of the following skills are needed, but not all are required.  The skill set will determine the type of project.  (1) Good computer skills for PC based systems: Spreadsheets, Matlab and/or C programming. Knowledge of Adobe Photoshop is an advantage but not required.(2) Taken an introductory Optics courses. Advanced optics or lasers courses useful but not required.(3) Background in biomedical areas is useful but not required. (4) Taken a microfabrication course if the student wanting to help build devices (not required)(5) Experience with digital cameras useful 
Are you interested in digital photography or imaging sensors? We are exploring ways of improving the digital imaging sensors used in cameras. Our group is focused on improving digital camera performance and lifetime. Digital imagers unfortunately, like any other microelectronic devices, develop defects over time. Unlike other microchips, most in-field defects in digital imagers begin appearing soon after fabrication, are permanent, and their number increases continuously over the lifetime of the sensor. These faulty pixels degrade the quality of the image generated by the sensor. Although the impact of defects can be overcome by factory recalibration, this is often expensive and even infeasible for imagers used in many applications (eg remote locations). We have been investigating imager in-field defect development for several years now and have identified the characteristics and rate of faulty pixel development.  Most importantly our work shows as pixel sizes shrink by a factor of 2 defect rates increase by a factor of 8, so that rates are projected to become very high as pixel sizes approach 1 um.  We are working on 3 areas: the identification of defects as cameras age, measuring how defect rates increase as pixel size shrinks and investigating the likely source of defects (most likely cosmic rays). As pixel sizes shrink and the imaging sensors area become larger both in pixel count and size, the possibility of pixel defects increases over the lifetime of the sensor.  Students will be gathering data among a range of pixel sizes and with analysis measuring the defect rate changes with pixel sizes. Previous students have also been part of published conference papers on these results and part of it has resulted in a patent application.  Want to learn more about defects in cameras – go to http://www2.ensc.sfu.ca/~glennc/mitacs17_camera.htmlIn this area our lab focuses on the imaging sensors used in digital cameras. We work in designing new sensors, and understanding the development of defects in digital cameras as they age.  Our exploration has identified the source of defects in such cameras as cosmic rays, and created empirical formulas to predict how the cameras age over time.  One of our targets is to improve the lifetime of camera for use in both regular and extreme environments.(1) Experimental testing of digital cameras to identify and evaluate defects.  This can include hardware development for the testing the cameras in the lab, and software development to run the tests (controlling the cameras).  You will gain experience in fully understanding the operation of digital cameras (how the sensor transforms the raw image into a final picture).  (2) Developing software programs to analyze the image data to locate the defects, and extract their parameters. This will involve expanding our software which detects digital defects both from laboratory tests and from regular digital images. Statistical analysis of the data will allow us to identify the causal source of the defects, relates defects growth to camera parameters such as pixel size, and suggest ways to improve imaging sensor lifetimes. Hence you gain an idea of how experimental design and statistical data analysis is applied for real research.(3) Measuring the impact of Cosmic Rays on digital imagers.  These create both temporary defects, called Single Event Upsets (SEUs), and permanent defects called Hot Pixels. Different experiments and analysis software is being evolved for these two types of defects.  Our SEUs studies also are important in regular Integrated Circuits.(4) Potentially working to develop programs that will use digital images posted on the internet to detect the presence of defects in those cameras.  We want to gather information from images on the web that help us identify defects in those images.  Potentially creating a citizen science web site so the public can be part of this.Previous summer students have also been part of published conference papers on these results (including one that is part of a patent application), Student should be in third year or above.  Some combinations of the following skills are needed, but not all are required.(1) A background in digital photography and a general liking of experimental work, but you need not be a serious amateur photographer. This work involves testing cameras ranging from high end DSLRs to cell phones.  (2) Good computer skills for PC based systems: spreadsheets & Matlab and/or C programming.(3) Taken an introductory Optics courses from physics.(4) Experience with adobe photoshop is useful though not required.(5) Electronics or Physics background.(6) Taken a statistics course .
One approach to solving UQ problems involves expanding the unknown solution using a multivariate polynomial basis.  One then seeks to recover the coefficients of this expansion efficiently from the sampled data.  In recent years, there has been a growing interest in using convex optimization techniques to do this.  Such techniques are known to be generically useful for problems in data science where the data is high-dimensional, but the underlying structure is low-dimensional.  Smooth, high-dimensional functions tend to be described accurately by low-degree polynomials, making this problem an ideal fit for such techniques.These techniques however are in their nascence.  The purpose of this project is to improve these techniques by enhancing their accuracy, efficiency and robustness.  The specific objectives of this project are as follows:1. Nonconvex optimization.  While convex optimization techniques have been preferred up until now due to their easier numerical implementation, nonconvex techniques may lead to better accuracy.  This project will explore such techniques, aiming to increase accuracy without substantially increasing computational costs.2. Optimal sampling.  Unlike some problems in data science, in many applications of UQ the sampling is sequential.  This opens the door for learning the optimal sampling nodes from the existing data so as to increase accuracy at little additional cost.  No approaches currently exist to do this in a numerically robust and efficient way.  Using tools from the related field of sparse learning, this project will develop new techniques for this task.3. Learning optimal variables.  It is known that many high-dimensional functions are ridge functions – that is, they depend on a small, but unknown number of non-canonical variables.  The final part of the project will explore the use of nonconvex dictionary learning techniques to identify such variables.  Doing so will both enhance accuracy of the approximation, and reduce the computational complexity.Uncertainty is ubiquitous in sciences and engineering.  Uncertainty quantification is the process of deriving quantitative characterizations of uncertainties in both computational models and real-world applications.  One of the most common problems in UQ focuses on determining the parameter dependence of solutions of parametrized systems of PDEs.  Although this can be recast as the problem of approximating a high-dimensional function from sampled data, a major challenge lies with the fact that the amount of data is often small, since gathering data is time-consuming.  Efficient uncertainty quantification requires techniques from not only approximation theory, but also numerical analysis, statistics, and sparse recovery.The student's role is most easily described by the following rough schedule for the 12-week internship:Weeks 1-3:Learning background mathematics related to uncertainty quantification, polynowmial approximation and compressed sensing.Implementation in Matlab of a standard polynomial approximation algorithm using convex optimization.Literature review of nonconvex optimization, sparse learning and dictionary learning techniques.Weeks 4-6:Commence investigation into nonconvex optimization algorithms.Identify possible nonconvex solvers and implement them efficiently in Matlab.Develop a sparse learning technique for optimal sampling.Weeks 7-9:Larger-scale numerical investigation into the new approaches.Mathematical analysis of the new approaches.Commence investigations of dictionary learning for identifying active variables.Begin writing a report on the project.Weeks 10-12:Further mathematical analysis of the models introduced.Complete investigations of nonconvex optimization and sparse learning.Complete investigations of dictionary learning.Finishing writing the report on the project.This project will involve a combination of mathematics and programming.  The student should have experience with Matlab.  On the mathematical side, linear algebra, numerical analysis and basic probability are essential, and it is desirable for the student to have had some exposure to Fourier series/transforms and Hilbert space theory.Students with strong backgrounds in mathematics and computer science will be considered.
This research project is a new project between engineers, biologists, immunologists, and industry. The main goal of the project is to develop instrumentation that traps individual biological cells in water droplets in order to perform single cell analysis and subsequent manipulation and additional tests of droplets containing cells of interest. For more details please see our lab website (http://mil.ensc.sfu.ca/) and click on the link for MITACS2018. Dr. Gray’s research combines microfluidics, nanomaterials, and biomedicine. Her group develops and applies novel nanomaterials and microfabrication techniques to create advanced microfluidic and electronic devices, such as: magnetic nanocomposite polymer valves and cilia-based micromixers; a microfluidic “tool-kit” of interconnection and microassembly standards; reconfigurable microfluidic fabric that can alter its structure in real time; microsystems for studying biological cells and analyzing DNA; biosensors and chemical sensors for disease detection and water quality analysis, such as glucose sensors, DNA sensors, tissue impedance sensors, and biomarker sensors; and flexible polymer platforms for wearable biomedical monitors (e.g., ECG) and wearable microfluidic systems.   The student will build a microfluidic droplet generating device based on similar devices in the literature. The student will purchase all required equipment, make modifications as needed, and test the device in the generation of droplets that each contain (optically) a single cell. The student will analyze the device for successful cell trapping in droplets, and make modifications as needed. The student will interface with industrial partners and cell biologists in order to develop a successful instrument. The successful candidate will be an enthusiastic and capable student that is interested in building things. The successful candidate should have taken course work or have equivalent experience that involves some (preferably all) of the following topics: fluid dynamics; assembly of fluid testing equipment; microfabrication; working with biological cells.
In many fields of importance to worldwide health and well-being, such as environmental monitoring, medical diagnostics, food safety, forensics, and basic biological research, the ability to perform biomolecular detection is of paramount importance. There is a growing need for fast, accurate, and inexpensive instruments for sample manipulation with high-throughput for detection of agents from many samples, and/or multiple agents in a single sample. Currently, such large-scale analysis is performed using slow, conventional lab techniques or large table-top systems. In response to these challenges, we are developing a reconfigurable microfluidic device for on-site analysis of multiplexed samples for use in detection of biomedical and environmental pathogens. This new approach to the high-throughput portability problem is accomplished by merging electronically controlled functional materials for microfluidics with state-of-the-art field programmable technology. Central to this analysis unit is its sensor library, which is comprised of a variety of sensors primarily developed on a printed circuit board (PCB) format for inexpensive fabrication and disposability. This research project requires a student to advance development of the next generation of biomolecular sensors that can interface with the reconfigurable microfluidic array being developed by other project group members. This research will expand the number of biomolecules that our current sensors can detect, improve their sensitivity, and develop protocols for use of the sensors in the reconfigurable microfluidic unit. For more details please see our lab website (http://mil.ensc.sfu.ca/) and click on the link for MITACS2018. Dr. Gray’s research combines microfluidics, nanomaterials, and biomedicine. Her group develops and applies novel nanomaterials and microfabrication techniques to create advanced microfluidic and electronic devices, such as: magnetic nanocomposite polymer valves and cilia-based micromixers; a microfluidic “tool-kit” of interconnection and microassembly standards; reconfigurable microfluidic fabric that can alter its structure in real time; microsystems for studying biological cells and analyzing DNA; biosensors and chemical sensors for disease detection and water quality analysis, such as glucose sensors, DNA sensors, tissue impedance sensors, and biomarker sensors; and flexible polymer platforms for wearable biomedical monitors (e.g., ECG) and wearable microfluidic systems. This project involves continued development of microfluidic sensor arrays for DNA and biomolecular analysis of particular interest to our industrial water quality analysis partner. The student will investigate the design, fabrication, and testing of microstructures towards development of our next generation of sensors based on printed circuit board (PCB) technology. The successful candidate is expected to design and fabricate arrays of sensors based on our current PCB technologies, as well as develop methods of translating our already successful sensor technologies to one or two new devices with improved sensitivity and that expand our sensor library to detect different biomolecules. The student will also interface existing and new devices to our current microfluidic arrays, and work closely with other students developing the next generation of microfluidic arrays to make sure new sensor designs remain compatible. The student will get exposure to industry by interfacing with personnel employed by our current commercial partners in water quality, PCB, and microfluidics manufacturing industries. The student will also interface to students designing the field programmable gate array control and read-out circuitry for the device in order to ensure that sensor designs can be interfaced to the overall instrument.The successful candidate will be an enthusiastic and capable student that can help design, fabricate, and test microstructures towards development of our next generation of sensors based on printed-circuit board technologies (PCB). The successful candidate should have taken course work or have equivalent experience that involves some (preferably all) of the following topics: molecular biology; bio/chemical engneering; DNA sensing using either optical or (preferably) electronic techniques; biosensors; printed circuit board development; microfabrication. Preference will be given to student with at least some exposure to PCB development and DNA analysis techniques.
In many fields of importance to worldwide health and well-being, such as environmental monitoring, medical diagnostics, food safety, forensics, and basic biological research, the ability to perform biomolecular detection is of paramount importance. There is a growing need for fast, accurate, and inexpensive instruments for sample manipulation with high-throughput for detection of agents from many samples, and/or multiple agents in a single sample. Currently, such large-scale analysis is performed using slow, conventional lab techniques or large table-top systems. In response to these challenges, we are developing a reconfigurable microfluidic device for on-site analysis of multiplexed samples for use in detection of biomedical and environmental pathogens. This new approach to the high-throughput portability problem is accomplished by merging electronically controlled functional materials for microfluidics with state-of-the-art field programmable technology. In order for the analysis unit to function, field programmable gate array (FPGA) control is required for the actuators in the array of microfluidic components that control fluid flow in the unit. In addition, FPGA read-out from arrays of multiple sensors is also required, e.g., read-out from DNA sensors, in order to determine how the machine routes samples for the next set of tests. This research project requires a student to advance development of our second generation of FPGA control for the actuator array and sensor array being developed by other project group members.   For more details please see our lab website (http://mil.ensc.sfu.ca/) and click on the link for MITACS2018. Dr. Gray’s research combines microfluidics, nanomaterials, and biomedicine. Her group develops and applies novel nanomaterials and microfabrication techniques to create advanced microfluidic and electronic devices, such as: magnetic nanocomposite polymer valves and cilia-based micromixers; a microfluidic “tool-kit” of interconnection and microassembly standards; reconfigurable microfluidic fabric that can alter its structure in real time; microsystems for studying biological cells and analyzing DNA; biosensors and chemical sensors for disease detection and water quality analysis, such as glucose sensors, DNA sensors, tissue impedance sensors, and biomarker sensors; and flexible polymer platforms for wearable biomedical monitors (e.g., ECG) and wearable microfluidic systems.   The successful candidate will continue development of the FPGA control of our current microfluidic actuator array. This will involve some FPGA coding, as well as optimization of current equipment and electronics that is driven by the FPGA in order to control arrays of individual actuators in the instrument. The student will optimize and adapt these designs to new microfluidic actuator arrays being developed by other students, and interface with these other students to ensure that their designs remain compatible with potential FPGA and electronic modifications that can be made by the cnadidate.  The student will also develop methods of driving and reading out from the sensor arrays, whose output will in turn determine the FPGA control of the microfluidic arrays. The student will ensure that the driving and read-out instrumentation remains within power and heat budgets. In addition to the supervisor, the student will interface extensively with the computer engineering professor and computer engineering students on the project.The successful candidate will be an enthusiastic and capable student that is interested in building things. The successful candidate should have taken course work or have equivalent experience that involves some (preferably all) of the following topics: microelectronics design, e.g., transistor and operational amplifier circuits; field programmable gate arrays; basic materials including polymers; electromagnetics; collecting data from sensors. Preference will be given to candidates with course work or experience in microfabrication; hobby model making using plastics; 3D printing and/or use of a laser cutting machine; sensor signal read-out and analysis. 
The project is part of a large project involving several SFU professors and local companies seeking to develop flexible portable acoustics instrumentation. We are seeking to use arrays of MEMS microphones and/or flexible nanomaterial-based speakers for active noise cancellation and immersive acoustics experiences. For more details please see our lab website (http://mil.ensc.sfu.ca/) and click on the link for MITACS2018. Dr. Gray’s research combines microfluidics, nanomaterials, and biomedicine. Her group develops and applies novel nanomaterials and microfabrication techniques to create advanced microfluidic and electronic devices, such as: magnetic nanocomposite polymer valves and cilia-based micromixers; a microfluidic “tool-kit” of interconnection and microassembly standards; reconfigurable microfluidic fabric that can alter its structure in real time; microsystems for studying biological cells and analyzing DNA; biosensors and chemical sensors for disease detection and water quality analysis, such as glucose sensors, DNA sensors, tissue impedance sensors, and biomarker sensors; and flexible polymer platforms for wearable biomedical monitors (e.g., ECG) and wearable microfluidic systems.   We are looking for enthusiastic and capable students that can help design, fabricate, and test flexible devices and microstructures towards development of flexible portable acoustics instrumentation. Depending on progress made on the project before Summer 2018, and the student's interests and expertise, the student's role may involve “reverse”-engineering" of flexible speakers; simulation/modelling of individual components (speakers/microphpones); development of individual components; electronics development for drive/read-out of components; interfacing with other students on the project developing the "system" level simulations and component placement; testing of devices; and/or developing flexible electronics packaging for devices.Preference will be given to candidates with strong electronics and simulation (e.g., COMSOL, ANSYS) backgrounds; experience with flexible electronics, screen-printing, or hobby modelling; and experience or interest in acoustics/sound devices (speakers, microphones, sound engineering in general).
The identification and tracking of antimicrobial resistance (AMR) is of wide interest in environmental, agricultural and biomedical microbiology research and is a priority research area in many countries. Public health microbial surveillance is now being transformed by genomics and metagenomics (sequencing all the DNA in a sample), as infectious disease outbreaks are being investigated now with such technologies more rapidly. Through genomic sequencing of outbreaks, AMR profiles may be computationally deduced rapidly and then investigated more thoroughly. However, while there are tools that exist to predict AMR from whole bacterial genomes, there is currently no computational tool yet developed to predict AMR at a clinically useful level from metagenomic datasets (i.e. sequencing all DNA in a sample to characterize a microbial community). The student would be working with others on our team-based “AMR-time” project associated with a Genome Canada bioinformatics grant, to aid development of a metagenomics-compatible AMR predictor. More specifically, the research will involve characterizing a defined set they will be given of poorly predicted AMR genes, and identifying features associated with the AMR phenotype vs wildtype phenotype (i.e. mutations in the AMR genes or other changes in the genes associated with AMR). These AMR-associated features will be identified and collected by either by comparative genomics (sequence alignment) where data is available, or by literature review. The student can also further characterize the association of the particular AMR class being investigated with genomic islands – clusters of genes of probable horizontal origin. This work will aid identification of the risk of horizontal gene transfer / spread of the AMR class being examined. Through this proposed research, the student will have opportunities to interact with a national network of researchers associated in this project, from BC, Manitoba, Ontario and Nova Scotia, plus the CDC-Atlanta, providing a rich networking opportunity. Microbial genomics and bioinformatics - including characterizing the evolution of pathogens and antimicrobial resistance.The student will work alongside a team of researchers, including a postdoc with microbiology/computing science background, another postdoc with relevant literature curation expertise, a graduate student who helped design the latest version of the Comprehensive Antibiotic Resistance Database, and a graduate student studying bacterial genomic islands. This will provide a supportive working environment for the student, who will primarily do a bioinformatics project. Specifically the student will aid literature curation (collecting knowledge about a given AMR gene class) and sequence alignment analysis for select AMR-associated genes, as well as investigations of the association of these gene with horizontally transferred sequences (genomic islands). The specific AMR class to be investigated will be confirmed closer to the time, dependent on which AMR classes we find are most poorly predicted based on a preliminary analysis being currently performed. The student should ideally have a strong background in microbiology, with some bioinformatics training/experience. Bioinformatics students or computer science students with some microbiology background may also be suitable. There is the potential for this research, and associated NSERC-funded research involving prediction of drug targets from metagenomic data, to become a graduate studies project.
Influenza virus remains a serious threat to public health. Superior vaccines would be desirable that confer immunity against a broader diversity of flu strains, especially given the pandemic-causing potential of flu. Influenza vaccines stimulate our immune system to produce antibodies that help to protect against viral infection. For reasons that are not fully clear, broadly reactive antibodies (brAbs) can be elicited in some individuals by seasonal vaccination, as evidenced by the occasional recovery of such antibodies from select individuals. Developing a vaccine formulation that purposely is able to elicit such brAbs would constitute a significant advance. Understanding how the development of such brAbs is best triggered and promoted would likely help to inform new vaccine design strategies. The brAbs that we focus on in this project target a fairly invariant area on the flu protein hemagglutinin (HA), which is functionally important and displayed abundantly on the surface of the virus. Studies show that brAbs to this region originate from just a few antibody genes, suggesting that brAbs deriving from the same gene share a particular bias in how they initial recognize HA and that they may evolve along similar genetic pathways to turn into brAbs. This project will determine if early versions of potential brAbs indeed share common features in their development towards broad recognition of flu HAs and investigate if HAs from certain flu strains are preferentially bound by early versions of such antibodies. To probe these questions thoroughly, we will use novel genetically engineered animals with capacity to produce human-like antibodies, thus providing a surrogate readout system for antibody responses in humans. We expect the results of our work to further the development of better flu vaccines with capacity to evoke antibodies that offer broader protection than those produced by current seasonal vaccines.Our current research mainly concerns HIV-1 and influenza. The overall objective of our work is to develop novel strategies and approaches for the formulation of effective vaccines that can elicit virus-neutralizing antibodies (nAbs). Towards this end we study how HIV and flu thwart antibody recognition and are also interested in how antibody responses are shaped upon experimental immunization compared to infection. This collective insight informs the engineering or formulation of immunogens to elicit nAb responses targeting conserved virus epitopes. Because they bind conserved epitopes, such nAbs are expected to exhibit broad anti-viral activity.The Pantophlet Lab is seeking bright and highly self-motivated students with a keen interest in vaccine immunology. Interested students must have an excellent academic record (cumulative GPA>3.67 (=excellent performance) or equivalent level internationally) and completed (B+ or higher, or equivalent) at least 2 semesters (8-9 months) of upper-division laboratory coursework in biochemistry, microbiology, immunology, virology, or molecular biology. The ideal candidate should have significant prior hands-on work experience in a research lab beyond academic laboratory courses and a strong interest in pursuing a research career in biomedical sciences. 
In recent years there have been an increasing number of reports on broadly cross-reactive neutralizing antibodies (nAbs) with specificity for oligomannose-type glycans on the HIV envelope spike (Env). Immunization strategies that could yield such nAbs would therefore be desirable. One of the challenges faced by efforts to elicit oligomannose-specific nAbs is the host origin of the glycans, with immune tolerance mechanisms possibly limiting the frequency or development of B cells capable of producing Abs with specificity for mammalian oligomannose. This project will explore utilizing bacterially derived oligosaccharide analogs of oligomannose to overcome these challenges. We not long ago discovered a bacterial oligosaccharide that closely resembles the D1 arm of mammalian oligomannose and subsequently made synthetic analogs of it with a D3 arm-like extension. One of these analogs, in the form of a neoglycoconjugate, is bound avidly by members of the so-called PGT128 Ab family and their predicted germline predecessor. More crucially, preliminary data show that immunization of transgenic animals expressing an unarranged human Ab repertoire with this conjugate results in glycan-specific Abs with HIV tier 2 cross-neutralizing activity. We now wish to expand on these encouraging first results. Specifically, we seek to elaborate on our conjugate design and utilize transgenic animals to identify an optimal adjuvant+conjugate combination to maximize nAb responses. We also seek to dissect Ab responses at the serum and repertoire levels to compare similarities between the elicited and existing nAbs, which may inform boosting strategies. Finally, we propose to test our strategy in macaques to assess the extent to which it may work in outbred systems.In sum, this project will investigate whether glycan mimicry can serve to readily trigger the development of cross-reactive nAbs to the highly vulnerable oligomannose patch on HIV Env. If so, this work could inform strategies for targeting other glyco-epitopes on HIV-1.Our current research mainly concerns HIV-1 and influenza. The overall objective of our work is to develop novel strategies and approaches for the formulation of effective vaccines that can elicit virus-neutralizing antibodies (nAbs). Towards this end we study how HIV and flu thwart antibody recognition and are also interested in how antibody responses are shaped upon experimental immunization compared to infection. This collective insight informs the engineering or formulation of immunogens to elicit nAb responses targeting conserved virus epitopes. Because they bind conserved epitopes, such nAbs are expected to exhibit broad anti-viral activity.The Pantophlet Lab is seeking bright and highly self-motivated students with a keen interest in glycobiology and vaccine immunology. Interested students must have an outstanding academic record and successfully completed at least 2 semesters (8-9 months) of upper-division laboratory coursework in biochemistry, microbiology, immunology, or a closely related field with an excellent grade. Candidates are preferred who have significant prior hands-on work experience in a research lab beyond academic laboratory courses and a strong interest in pursuing a research career in biomedical sciences. 
A well-known approach to edge detection involves using the acquired k-space values to construct a suitable kernel function.  When convolved with the k-space data, this acts as an approximate Dirac, thus suppressing smooth regions of the image and leaving only edges.  While this technique is well-known, it is usually only applicable to classical imaging modalities, such as single-coil, Cartesian Magnetic Resonance Imaging (MRI).  Developing efficient, robust and accurate edge detection strategies for more modern imaging modalities remains a singular challenge.  The objectives of this project are to extend these techniques to modern parallel MRI systems, and to the case of undersampled, non-Cartesian data.  Other modalities, including medical CT and Neutron Tomography will also be considered, depending on time.i) Parallel MRI is now the standard for modern MR imaging.  Mathematically, a parallel MR acquisition process with C coils can be formulated as the simultaneous acquisition of C sets of k-space data of C 'coil images'.  The first objective of this project is to extend the kernel function construction from the classical single-coil MR case to the parallel case.  This will leverage tools from Fourier analysis and approximation theory.ii) Recent progress in sparse recovery techniques have led to a push towards acquiring MR images from highly undersampled data.  This has the potential to save time in the acquisition process; one of the key factors for practitioners.  However, classical edge detection techniques require fully-sampled k-space data.  While there has been some progress on combining efficient edge detectors with sparse recovery tools, this area remains in its nascence.  The second objective of this project will be to extend the kernel-based approaches developed in part (i) to the undersampled setting, using tools from convex and nonconvex optimization and statistics.Edge detection is one of the most fundamental tasks in imaging.  In applications such as medical imaging, it is beneficial to detect images directly from the acquired k-space data, without having to reconstruct the whole image first.  Doing so can lead to better algorithms for image segmentation, thus conferring practical benefits to clinicians.  Efficient edge detection from k-space data requires tools from Fourier analysis, optimization, probability and statistics.  While there has been much work in this area in the last 20 years, significant challenges remain (as described next).  Tackling these challenges is the objective of this research.  The student's role is most easily described by the following rough schedule for the 12-week internship:Weeks 1-3:Learning background mathematics related to edge detection, including basic Fourier series and Fourier analysis.Implementation in Matlab of a standard edge detection algorithm.Literature review of medical imaging, including parallel MRI.Weeks 4-6:Commence investigation into edge detection for parallel MRI.Develop a kernel method for multiple-coil, Cartesian data data.Weeks 7-9:Mathematical analysis of the new approach.Commence investigations into the undersampled, non-Cartesian setting.Implementation of a convex optimization approach for sparse, non-Cartesian, parallel imaging.Begin writing a report on the project.Weeks 10-12:Complete investigations of the sparse, non-Cartesian setting.Finishing writing the report on the project.This project will involve a combination of mathematics and programming.  The student should have experience with Matlab.  On the mathematical side, linear algebra, numerical analysis and Fourier transforms and series are essential.  Some exposure to probability and Hilbert space theory is useful.Students with strong backgrounds in mathematics and computer science will be considered.
The aim of this project is the development of a deep learning and machine-learning-based algorithms for segmentation of features in brain MR and retina OCT images. The features can include white matter hyperintensity regions in brain MR images or retina photoreceptors and blood vessels in retina OCT images. Comparison to segmentation performance with manually annotated ground truth datasets as well as with existing segmentation algorithms.Our Functional Anatomical Imaging and Shape Analysis Lab works in the area of medical image analysis and computational anatomy with a foucs on developing novel algorithms for segmentation, registration and shape modeling. Our research also involves the design of novel machine learning and pattern recognition methods for the design of imaging biomarkers for the early detection of diseases such as Alzheimer's from 3D brain MR/PET images and retina OCT images.The student is expected to design deep/machine learning algorithms for segmentation of medical images.We are looking for bright and motivated students with a solid  background in  deep/machine learning, Python and Matlab as well as familiarity with C/C++and BASH shell scripting. 
This student project involves genetic and genomic selections to identify suppressors of growth defects associated with mutant yeast cells lacking membrane tethers that attach the endoplasmic reticulum (ER) to the inside face of the plasma membrane (PM). The ER membrane is the site of synthesis for most membrane components within cells, and the PM is the target destination for most of that molecular cargo. Tether proteins create ER-PM membrane contact sites that provide conduits for signalling and exchange along where the two membranes are attached. By identifying new suppressor genes, the student will determine what cellular pathways depend on ER-PM contact, including those involved in phosphoinositide regulation and in metabolite exchange. Suppressors will be obtained from mutant cells transformed with a high-copy genomic plasmid library and, after plasmids are isolated and submitted for DNA sequencing, corresponding suppressor genes will be identified. In a parallel approach, whole genome sequencing will be used to identify suppressor mutations that arise spontaneously and rescue the growth defects of the membrane contact mutant. These experiments are designed to define the cellular circuitry that regulates the expansion of the cell surface, which ultimately controls overall cell growth.By exploiting the technical advantages of budding yeast as a living test tube, we manipulate genomic sequences to identify genes and proteins that regulate transport to-and-from the cell membrane. Our overall goal is to discover regulatory mechanisms that coordinate all the different transport pathways that converge on the cell membrane, which ultimately control cell surface expansion. As such, we are answering fundamental questions in both yeast and human cells about the molecular machines that regulate membrane dynamics. As determinants of cell growth, these transport pathways are directly pertinent to our understanding of errant cell proliferation in diseases like cancer. The student will perform an independent lab project involving basic molecular biology and microbiology. The project involves genetic selections to ulitmately isolate from yeast plasmids and genomic DNA to be submitted for sequencing. Using basic computational tools, suppressor genes will be identified, and the mechanism of suppression will be further explored through epi-fluorescence confocal microscopy to visualize changes in ER and PM association. Student candidates will have completed coursework in basic cell biology and molecular genetics, including lab courses in chemistry and molecular biology.
Due to the abundance and low cost of cameras, the amount of video generated by users, companies and governments is increasing rapidly. As of January 2017, YouTube alone receives an average of 300 hours of new video every minute! Efficient, automated analytics are needed to derive actionable intelligence from this vast amount of data. This project aims to speed up visual analytics by developing a set of analytics tools that do not require access to raw pixels. Analytics will run in compressed video, without full decoding. In order to perform computer vision tasks such as object or face detection on compressed video streams, machine learning will be utilized on compressed-domain features and codec syntax. Signal, image, and video processing and coding, computer vision, machine learning, deep learningThe student will initially work with a team of graduate researchers to get familiar with state-of-the-art video compression systems such as High Efficiency Video Coding (HEVC) as well as the computational framework for machine learning and Deep Neural Networks. Subsequently, the student is expected to develop a machine learning framework for detecting a certain type of object (for example, a human face) in the compressed domain, without full video decoding.This project is intended for an undergraduate EE/CS student with a strong background in mathematics, signal and systems, C/C++ and/or Python programming. Experience with Linux would be an asset. The successful applicant will work with a team of graduate students and will be exposed to state-of-the-art video compression systems such as High Efficiency Video Coding (HEVC) as well as the latest advances in machine learning and Deep Neural Networks.
The scope of the project is to explore the carbon cycle response to artificial removal of carbon dioxide (CO2) from the atmosphere. Carbon dioxide removal (CDR) is increasingly discussed as a complementary approach to CO2 emission reductions, particularly in the context of scenarios seeking to limit global warming to below 2 degrees Celsius. Several CDR technologies have been proposed, such as bio-energy production with carbon capture and storage (BECCS) and direct capture of CO2 from ambient air.This project aims to answer the following research questions:- How do the carbon sinks on land and in the ocean respond to CDR?- What is the geographic distribution of the carbon cycle response to CDR?- How does the carbon cycle response to CDR differ across models?To address these questions multi-century climate model simulations conducted under the umbrella of the CDR Model Intercomparison Project (CDR-MIP) will be analyzed. The results will give insight into the response of the Earth System to artificial removal of CO2 from the atmosphere, and allow one to quantify the uncertainty regarding the effectiveness of CDR in lowering the atmospheric CO2 concentration.I am a climate scientist interested primarily in the response of the Earth System to human-induced forcing. In particular, I am interested in nonlinear phenomena such as feedback mechanisms and tipping points; the reversibility of human-induced climate change; carbon budgets compatible with climate targets such as the 1.5°C and 2°C targets; and the climate system response to carbon dioxide removal from the atmosphere. My research is largely model- based. I use a spectrum of models of different complexity, ranging from conceptual models to complex Earth system models and integrated assessment models.The student will analyze, visualize and interpret a range of global and regional variables included in the climate model output. She will complete a project report including i) a review of the relevant scientific literature, ii) a description of the methodology, iii) a description and discussion of the results, and iv) conclusions. This report will serve as a basis for a peer-reviewed scientific publication.Background in climate or atmospheric scienceStrong quantitative and analytical skillsExperience in scripting, preferably in MatlabStrong English oral and written communication skillsExperience with OSX and Unix/Linux operating systems
This project involves the development of new ruthenium and copper complexes with anticancer activity. The design of these complexes involves the inclusion of medincal ligands to target cancer cells and generate highly toxic reactive oxygen species (ROS). To achieve these goals this project will initially involve the synthesis of new drug candidates using a range of different ruthenium and copper starting materials and novel ligands. The resulting complexes will be characterized by X-ray crystallography and other analytical methods and their redox activity studied electrochemically. The ability of the complexes to generate reactive oxygen species will then be probed using fluorescence.  Ultimately, we will test the anticancer activity of the new compounds against cancer cell lines, and relate the observed activity to their chemical properties.We are developing new anticancer compounds based on metals such as ruthenium and copper. The design of these compounds targets interactions with biomolecules such as proteins and DNA, as well as selective activation in tumors. In our lab we are synthesizing an array of novel compounds and are testing them to see how well they kill cancer cells and their potential to stop the spread of cancer. To understand the anticancer mechanisms of these compounds we employ a range of approaches including advanced spectroscopic methods and bilogical assays.The student will be involved in each phase of the project. They will learn how to synthesize the complexes and how to purify and characterize the compounds the produce.  They will also be trained in a variety of spectroscopic methods to study the solution behaviour of their compounds and how they interact with biomolecules, particularly serum proteins. The student will also learn techniques to study interactions with DNA including gel electrophoresis and CD spectroscopy.Students with at least some undergraduate laboratory experience are preferred. This would include some training in inorganic and/or organic synthesis. Some familiarity with basic analytical techniques would also be helpful, such as UV-Vis and NMR. Familiarity with laboratory safety is important.
The idea of the project is to build an open-source platform that will use genomics information to track infectious disease outbreaks, to support clinicians and public health officials. More specifically, this platform will accept raw sequencing data and process it by extracting information such as SNPs (single-nucleotide polymorphisms), CNVs (copy number variants), and MLST (multi-locus sequence types), and then integrate them into a prediction of which samples belong to the same cluster. Various parts of the platform will already be in place by the beginning of the summer, and the main challenge will be to integrate them together in a robust way for distribution as an open-source software as well as a Web-based platform. This platform will, for the first time, enable clinicians and public health officials to identify outbreaks of infectious diseases such as tuberculosis, salmonellosis, and giardiasis in real time.Computational genomics is the study of organisms based on their genetic code, the alphabet of life. Although most of them have little effect, some changes in the genetic code can relate to changes in function, properties, and ultimately, survival chances of the organism. This discipline helps identify changes responsible for drug resistance in infectious diseases, mutations related to response to drugs in cancer and other diseases, and many other features. It requires an extensive use of computer algorithms and programs to analyze and model genomics data.The student will participate in the implementation and correctness/robustness testing of the platform, its deployment (on the Web and as a stand-alone executable), as well as the design of the user interface. The bulk of the work will involve programming, debugging and testing, but there will be opportunities to discuss the underlying genomics and public health issues with other team members as well as collaborators at the British Columbia Centre for Disease Control (BCCDC).The ideal student should have a very extensive background in programming (in languages such as Python and R, although other languages may be considered) and an understanding of the tools used for Web development (HTML, JavaScript, etc). In addition, they should have some knowledge of discrete mathematics (such as graph theory and combinatorics) and algorithms.
Ensuring the security of software is an increasingly critical task. Vulnerabilities in software open the door to not only economic but also physical damage. This project is part of larger work that seeks to discover vulnerabilities in software so that that can be fixed before they are exploited.One of the most common ways to discover vulnerabilities is through automated testing. In particular, fuzz testing is an approach that generates many different inputs for a program in a partially directed and partially random fashion. It has proven to be effective and is a common approach for finding vulnerabilities. In spite of this, fuzz testing often has difficulties reaching past the surface level of a program. Complex inputs are challenging to generate successfully, and fuzz testing can spend a lot of time instead generating simple inputs. This project aims to boost the power of these testing techniques by combining random testing with automatically constructed models of the inputs that program will accept. By using richer information about the input structure, such as formal grammars, fuzz testing can more carefully explore the input space and has the opportunity to find more vulnerabilities faster.I work in the intersection of compilers, program analysis, and software engineering. Developing software is a challenging and error prone task. While people struggle to track the minutia and details of the software they write, computers excel at such tasks. I use compiler technologies to automate processes like debugging, testing, and hardening software against security vulnerabilities. Through automated reasoning, we can develop tools that make these processes more efficient and more reliable, improving both software and the software development process.The student will gain first hand experience in designing and developing tools for automated vulnerability discovery.Given existing, automatically derived models of the input structure for programs, the student will help to design search heuristics that better explore the behaviors of programs and more quickly find potential vulnerabilities. The student will implement these heuristics on top of a model driven testing infrastructure. The student will evaluate the speed and effectiveness of the search strategies in comparison with other existing approaches for vulnerability discovery. The techniques will be applied to both real world software and to "capture-the-flag" exercises in order to assess strengths and weaknesses.The ideal outcomes of the project include not only the development of open source tools for finding vulnerabilities but also a paper suitable for publication in an academic setting.Familiarity with C++ and Linux is required. Some experience with compiler and compiler frameworks (e.g. LLVM and clang) is preferred.
The COAST cohort is a population-based retrospective study that aims to examine the health outcomes and health service utilization of people living with HIV, including those accessing and not accessing antiretroviral therapy, with a 10% random sample of the total population of British Columbia, Canada as a comparator. COAST has two major aims: 1) to evaluate health outcomes related to antiretroviral and health care services use among HIV-positive adults; and, 2) to assess how these health outcomes differ from those observed in a random sample of the total population of British Columbia. Intern students working with COAST will assist Dr. Hogg and the COAST research group in the execution of research and research related activities, for example: attending bi-weekly meetings, preparing data for analysis purposes, conducting literature reviews, providing support with ethics applications, assisting with updated data linkage requests and using the COAST administrative database to validate administrative health data codes. Students working with Dr. Hogg will be involved in various research tasks related to the examination of the health status of people living with HIV/AIDS. Research may include, but is not limited to, assessments of current treatment management practices and how long-term use of antiretroviral therapy may affect the aging process and aging-related comorbidities, especially among vulnerable or hard-to-reach populations. The student will work directly with the Comparative Outcomes and Service Utilization Trends (COAST) cohort study team under the supervision of Dr. Hogg and other Investigators and Clinicians. Students will gain experience in epidemiological and health systems research.- Collect and document background information for COAST related projects- Develop, update and maintain study databases and source documents- Maintain confidentiality related to identification and release of study data - Conducts literature reviews and assist research proposal development 
Family members are increasingly living geographically apart because of various life situations, e.g., work, retirement, divorce, military. Despite geographic separation, many family members still want to have an awareness of each other’s activities, location, and well-being simply to feel ‘close’ and ‘connected’.  This includes a strong desire to share their unique sense of place with remote family members.  For example, they want to share what their surroundings are like, where they frequent on a daily basis, and what locations mean to them (e.g., their favorite coffee shop, where they work, etc). In addition to this, family members also desire to participate in activities together to have shared experiences.The student will perform research in the area of telepresence to support shared family activities over distance. This involves studying and researching the usage of systems such as Google Glass, Looxcie, and GoPro to support video streaming between family members while they perform  activities together. The student will brainstorm a number of activities that family members can do over distance together through the use of video streaming technology (e.g., shared hiking, shared running, shared bicycling, etc).  The student will then narrow in on one type of activity and design the user experience around this activity.  This will involve prototyping a design using existing video streaming technologies.  Following this, the student will conduct a qualitative research study to understand how family members feel while participating in the activity together and how video technologies can be designed to better support the activity.  Students can focus their project around user experience research OR the design/development of a technology.  Thus, this internship supports students who are interaction designers (with limited to no programming experience) OR students who are strong programmers.Research is in the areas of human-computer interaction and domestic computing.  Students should have a background in one of two areas:1) User experience research: conducting studies of human behaviors and needs for technology; be able to design computer user interfaces via sketching, prototyping, etc.2) Software design and development: write computer programs for mobile devices; be able to use knowledge of people's needs to inform technology designThe student will:- Conduct literature reviews of past research.- Plan and conduct research studies, e.g., interviews, field observations.- Creating visual designs of a user experience and interface.- Use state-of-the-art mobile video streaming technologies.- Write research papers to document study findings.User interface design; user interface programming; planning, conducting and running user studies

We have many research ongoing research projects. All have to do with generative Art and computational creativity.Check video explaining the research here:http://philippepasquier.com/As a faculty in arts and technology, I am conducting both a scientific and artistic research agenda. The team at the Metacreation Lab focuses on building deeper theories for endowing machines with autonomous behaviours, with a focus on creative and artistic applications. The team gathers scientists, theorists, musicians, composer, and artists to advance the state of the art in generative systems that accomplish creative tasks.Coomputational creativity.Check video explaining the research we do in the Metacreation Lab here:http://philippepasquier.com/This is an opportunity for students in the arts and or in technology / computer science, especially AI, to be engaged in a multi-disciplinary research project. We are seeking to identify multiple students in arts and or technology to work collaboratively and with GERP to collect, analyze, model and test a new approach for specific subgenres of dance music. The goal is to contribute to the ongoing platform R&D and or artistic research related to  computational creativity under the direction of Philippe Pasquier  and the GERP team. Development of Code and creation or artwork under the direction of Philippe Pasquier.Computer Science + AI + Machine Learning and OR animation OR video and multmedia programming OR music composition and MAX for Live, OR Web design and Wed programming
We conduct laboratory and field analysis of the use of visual information systems (e.g. information & scientific visualization systems) using experimental protocols and video of use of the technology in analytic tasks. This supports our design and implementation of visual information systems for personalized medicine that are tested in analytic tasks. Our data sets include genomic, microbiomic, metabolomic, epigenomic and health actvities as well as traditional medical tests. These are analyzed by health care consumers and health care professionals.  This is done with industry partner Molecular You Inc. and the SFU Digital Health Hub. The personalized health approach integrates leading-edge analytic technologies with scientific and clinical insights to help individuals optimize their health and performance based on their molecular profiles. This empowers individuals with the information to help realize their potential, navigate risk, prevent disease, and optimize treatment and monitoring progress. Participants’ molecular profiles are collected as a time-series consisting of genetic information (one time), blood proteins, metabolites found in blood/urine, and  microbes. These data are integrated with health/activity, diet and clinical measures and cross-referenced against scientific and clinical literature to determine the present state of health and vulnerability to disease. Results are provided to the participant and their physician in an interactive dashboard with a high-level overview and detailed health and disease reports highlighting actionable opportunities for performance optimization, health improvement and disease prevention.Visual Analytics, “the science of analytical reasoning facilitated by interactive visual interfaces”. VA takes a scientific approach to understanding individual and collaborative processes by which decisions are made, communicated, and operationalized in technology-enabled organizations. VA begins with field studies of cognition “in the wild”. It progresses through the application of  cognitive science perspectives on human decision-making, perception of graphical displays, and interpersonal communication with computational methods, in visualization environments. This leads to new visual information systems that are evaluated in the laboratory and the field, resulting in new technologies, training methods, and organizational practices to optimize performance of the organization. Students can play a number of roles in the project.Data analysis, Interaction design, programming, computer graphics and human computer interaction. 
 The project builds upon earlier work in Precision Information Environments conducted on two NSERC Strategic Partnership Safety and Security grants with MDA, EmerGeo and Defence Canada's PSTP. The approach comes from visual analytics (VA). VA bridges computational and cognitive science approaches to examine how people reason about complex situations and to develop interactive computer graphics to support expert data analysts. Our work will integrate theories of human cognitive architecture, individual differences (the personal equation of interaction), and coordination of joint activities, taking a cognitive engineering approach to the design of focused VA prototypes based on laboratory experiments and field studies of analysis. Scientific goals are 1) empirically-derived models of "smart seeing and projecting" that are built to support cognitive engineering of visual information systems to support human information processing, coordinating internal and external representations, 2) “personal equation of interaction” to understand individual differences, and 3) “close-coupling" user visuomotor expertise evaluation with dynamic (e.g. real-time sensor data or active computational agent) systems.Engineering goals are to extend information visualization to include visualization of cognitive processes (i.e. issue-based information systems, captured as logical structures (e.g. concept maps of predicate logic) and visualization of alternative logics associated with decision making ( e.g. modal logics for uncertainty, deontics for governance, doxastic for beliefs).Visual Analytics, “the science of analytical reasoning facilitated by interactive visual interfaces”. VA takes a scientific approach to understanding individual and collaborative processes by which decisions are made, communicated, and operationalized in technology-enabled organizations. VA begins with field studies of cognition “in the wild”. It progresses through the application of  cognitive science perspectives on human decision-making, perception of graphical displays, and interpersonal communication with computational methods, in visualization environments. This leads to new visual information systems that are evaluated in the laboratory and the field, resulting in new technologies, training methods, and organizational practices to optimize performance of the organization. Two different roles are possible-- Social and cognitive scientists conduct analysis of how cognitive processes take place using the current software implementation and new design candidates. Other students will build new visual information systems and conduct visual analyses using R/Python. Methods include user studies and"pair analysis" field experiments with doctors and patients, laboratory studies of interaction with visualization systems, and design of new visualization  systems. Knowledge of one or more of these methods and an understanding of cognitive psychology, and/or distributed cognition theory is useful for the analysis of the use of visualization and design of new interaction methods. Prototyping interaction and graphical data visualization is useful. Because data are complex bioinformatics, knowledge of cell and molecular bio, clinical medicine etc. are useful. Students may have one or more of these skill sets, we do not expect them all!  
The intern will be involved in designing, evaluating, and implementing interactive digital media systems related to design, especially systems that enable designers to work with multiple options in solving design problems. Our goals are to understand how designers work with multiple options; design, protoype and evaluate new systems and interface that support design options; and to develop principles and practices for such system designs. Computational Design seeks to understand design and to use computers to do so. Our vision is to create compelling computing aids that complement the capabilities of designers in general and flexible ways.We do both basic and applied research. There is much yet to be understood about design and computer models that might support it. However, such models fail a test of falsifiability if they remain unimplemented. In addition, questions of the appropriate human-computer interfaces cannot be addressed in the abstract—progress here relies on well-founded implementations. The will work within a research team to assess user interfaces for design and will participate in design critiques and prototype implementations.  Depending on the intern's skills, a variety of roles could be undertaken. We work with both relatively small (2 HD screens) and large (8 4K screens) displays, so the intern will gain experience in designing interfaces for a range of display types.A variety of skills would be appropriate. An suitable intern could be skilled in programming (we work in a variety of languages, especially Javascript); in user interface design; or have an architecture/design background with extensive use of digital media, especially parametric modeling systems.  it is not necessary to have all of these skills. We are looking for a person who brings passion for the project and is eager to apply what they know to it.
The Neurospine Biomechanics Lab is looking for an outstanding engineering student to apply their technical skills to assist in preventing, diagnosing and treating spine and spinal cord injuries. Traditionally, spinal cord injury research is conducted on live animal models. The models scale from mice through primates with each model’s results then projected to the human injury process. From a mechanical perspective very little is known about the effect of scale in the mechanics of the injury process. Effectively scaling injury models from small to large animals and translating the results to human scale is critical for accurate interpretation of the research findings. We have recently developed surrogate and finite element models of rat, primate and human cervical spinal cords in the lab. The objective of this project is to run a series of experiments and simulations to characterize the effect of scale on the mechanics of the injury process. Following the initial series of experiments the surrogate system will be redesigned and optimized for use in studying various parameters of the spinal cord injury process. These experimental results will be used in combination with finite element models to better predict the mechanics of human spinal cord injury. Training Opportunities: This position will allow the candidate exposure to a broad range of advanced tools and technologies not accessible to most undergraduate students. Advanced software: The student will be expected to convert medical images (MRI and CT) into 3D geometry using the medical software package Mimics and construct finite element models using Abaqus.Rapid prototyping: The 3D solid will be used to rapid prototype a physical model of the spine. Complex materials: The candidate will mold a surrogate model of the spinal cord and nerve roots. Testing: The impact experiments will be conducted using new state of the art mechanical test systems.My research focuses on understanding human spine and spinal cord injuries to improve the prevention, diagnosis and treatment of these injuries. Through our research we apply traditional mechanical engineering theories and approaches to study the mechanisms of injury and identify opportunities to prevent or treat these injuries. My team is particularly focused on translating our fundamental research to application through partnering with industry collaborators. The student will be responsible for MRI analysis, FE model development and optimization and implementation of new mathematical models for complex spinal cord tissues. The student will integrate into multiple elements of the project and may have opportunities to trial and validate both our computational and physical models. Students should have a background in mechanical, mechatronics or bioengineering with an interest in applying their knowledge to human injury problems. The candidate should have a strong grasp of statics, dynamics and materials. Experience with 3D CAD software expected, experience with finite element analysis is a bonus. The candidate student should be comfortable working with biological tissues though training will be provided for all skills related to specimen preparation. 
The Internet of Things in Practice – Communications and Electronics project is part of a technical platform (focusing on communications and electronics) for multiple Research through Design (RTD) investigations. An example of one of our RTD investigations is the Morse Things project. The Morse Things project investigates the nature of relations between people and computational things in the making of everyday life. Specifically, Morse Things explores the notion of the Internet of Things, in addition to connectivity, sensing and data, the project aims to understand the materiality, temporality and human relationships that constitute and potentially undermine the current concept of the Internet of Things. The project is comprised of a batch set of multiple networked ceramic objects in the form of cups and bowls that communicate between themselves in Morse code as the objects progress over time toward an "awareness" of their potential networked existence. The aim of the projects will be to make material and visible the non-human to non-human communication among devices. Our goal is to understand the long-term and lived with experiences these create and unexpected opportunities that are constructed through our daily lives with such artifacts. This project will focus on the hardware and communication aspects of the platform.Wakkary’s research investigates the changing nature of interaction design and human-computer interaction in response to everyday design and social practices of everyday life. In the spirit of design research, Wakkary’s research aims to be reflective and generative, creating new interaction design prototypes and uncovering new, emergent practices of design that help to shape both design and its relations to technologies. The work designs and investigate new ways of conceptualizing, designing, and testing interaction design artifacts of possible futures. The student will be the technical lead on a team of interaction designers, ethnographers, and Human-Computer Interaction researchers. The main role will be the design and implementation of electronics, programming or network services in the design-build-deploy stages of the projects.Ideal skills of the students include electronic prototyping including arduino, microcontrollers, sensors, actuators, and electronics in general and programming and networking skills including C, PhP, SQL. The ideal candidate will have educational background in computer science or electrical engineering.
The Internet of Things in Practice – Machine Learning project is part of a technical platform (focusing on software engineering and machine learning) for multiple Research through Design (RTD) investigations. An example of one of our RTD investigations is the Morse Things project. The Morse Things project investigates the nature of relations between people and computational things in the making of everyday life. Specifically, Morse Things explores the notion of the Internet of Things, in addition to connectivity, sensing and data, the project aims to understand the materiality, temporality and human relationships that constitute and potentially undermine the current concept of the Internet of Things. The project is comprised of a batch set of multiple networked ceramic objects in the form of cups and bowls that communicate between themselves in Morse code as the objects progress over time toward an "awareness" of their potential networked existence. The aim of the projects will be to make material and visible the non-human to non-human communication among devices. Our goal is to understand the long-term and lived with experiences these create and unexpected opportunities that are constructed through our daily lives with such artifacts. This project will focus on the software engineering and machine learning aspects of the platform.Wakkary’s research investigates the changing nature of interaction design and human-computer interaction in response to everyday design and social practices of everyday life. In the spirit of design research, Wakkary’s research aims to be reflective and generative, creating new interaction design prototypes and uncovering new, emergent practices of design that help to shape both design and its relations to technologies. The work designs and investigate new ways of conceptualizing, designing, and testing interaction design artifacts of possible futures. The student will be the technical lead on a team of interaction designers, ethnographers, and Human-Computer Interaction researchers. The main role will be the design and implementation of electronics, programming or network services in the design-build-deploy stages of the projects.Ideal skills of the students include data modeling and evaluation, application of machine learning algorithms and libraries, and general software engineering and system design capabilities. The ideal candidate will have educational background in computer science or electrical engineering.
Augmented Reality (AR) hardware has matured, through products such as as the Microsoft HoloLens, Occipital's Bridge, Apple's ARKit, Meta's glasses, and others. The potential applications for AR span many areas of human work and play. Yet, interaction with AR content is still a frequent usability concern, as common user interface mechanisms, such as pinching in the air, are not efficient and are associated with usability problems, such as lack of precision and arm fatigue.This research project investigates better user interfaces for interaction with AR content. Building on decades of research on more efficient user interfaces for 3D interaction in desktop and Virtual Reality systems by myself and others, the goal is to create AR user interfaces that are as efficient as 2D user interfaces. The scope of the research covers new input devices, new interaction methods that capitalize on actions that humans can do easily and efficiently, to novel combinations of devices and interaction methods. Optionally, the research will also study the application of the new interaction devices/methods to Virtual Reality scenarios. Successful technologies may be commercialized in startups. The results are expected to significantly accelerate adoption of interactive AR systems by the public.Dr.  Stuerzlinger is a leading researcher in 3D (three-dimensional) user interfaces, virtual & augmented reality, and human-computer interaction. He also has deep expertise in computer graphics and high-performance systems. Dr. Stuerzlinger's lab has created several patented technologies and is actively exploring many new software and hardware solutions to improve user interfaces. Graduates occupy a wide range of positions, including faculty members, CTO, several CEO's, startup founders, software and user interface leads, and other leading positions.The work within this project will happen under the direct supervision of Dr. Stuerzlinger. A part of the work will be performed in collaboration with other students or postdoctoral researchers in the lab. Students working on this project will implement a prototype of one or more novel 3D interaction method(s) for augmented reality systems. Students will also perform a small-scale user study to evaluate the usability and performance of the prototype, again supported by Dr. Stuerzlinger and his team. Finally, students will be involved in the dissemination of the results through co-authorship in scientific publications. Projects will involve latest-generation Augmented Reality systems.Required:- Very good coding skills- 3D Computer Graphics course or equivalent completed successfully - Very good English language skills (speaking, reading and writing)Desired:- Human-Computer Interaction course or equivalent- Virtual Reality course or equivalent- C++/C# or Objective-C- Previous scientific publications- Good presentation skills
This project investigates how people deal with occasional failures in otherwise reliable systems. A common example is the frustration with smartphone autocorrect, which can change the input of the user into almost arbitrary ways. For examples, see web pages dedicated to the most humorous auto-corrects, such as www.damnyouautocorrect.com. While turning off autocorrect is a simple solution, this also removes the benefits of automatically corrected text. On the other hand, making autocorrect "perfect" is also not feasible, if only due to the ambiguities in human languages.The research focuses on new technologies that make it easier for users to deal with occasional system failures and/or reduce the severity of the consequences of a system mis-prediction. Application areas of this project include auto-correct and predictive text input via keyboards and speech recognizers, snapping features in 2D and 3D drawing systems, as well as gesture recognition.Dr.  Stuerzlinger is a leading researcher in 3D (three-dimensional) user interfaces, virtual & augmented reality, and human-computer interaction. He also has deep expertise in computer graphics and high-performance systems. Dr. Stuerzlinger's lab has created several patented technologies and is actively exploring many new software and hardware solutions to improve user interfaces. Graduates occupy a wide range of positions, including faculty members, CTO, several CEO's, startup founders, software and user interface leads, and other leading positions.The work within this project will happen under the direct supervision of Dr. Stuerzlinger. A part of the work will be performed in collaboration with other students or postdoctoral researchers in the lab. Students working on this project will implement a prototype of one or more novel  interaction method(s) to deal with error-prone technologies. Students will also perform a small-scale user study to evaluate the usability and performance of the prototype, again supported by Dr. Stuerzlinger and his team. Finally, students will be involved in the dissemination of the results through co-authorship in scientific publications. Projects will involve latest-generation input and output technologies.Required:- Very good coding skills- Very good English language skills (speaking, reading and writing)Desired:- Human-Computer Interaction, Cognitive Science or equivalent course- iPhone or Android development- Research experience- Good presentation skills
Our overall aim is to to create and investigate prototypes of an interactive virtual reality (VR) experience, that integrates an embodied flying interface with narrative visual/audio inspired by awe-inspiring experiences such as the Overview Effect. Through extensive literature review, we are currently identifying the various factors contributing to transformative experiences that VR can help facilitate through experiential narrative and interaction design. Upon identification of these factors, our goal is to include them within a guided immersive VR experience that we are creating unique for the purpose of eliciting the Overview Effect, and to test them in case studies. To collect data that will explore how the Overview Effect phenomenon and positive emotions like awe can be elicited through immersive VR, ,we will design a set of introspective, physiological and behavioural evaluation research tools. Evocative, visually rich game experiences like 2012’s ‘Journey’, and the awe-inspiring perspective of the Earth from space inspire the design and aesthetics of the experience we are building, and we build interactive cues into this VR experience to induce the Overview Effect. See http://ispace.iat.sfu.ca/project/earthgazing/ for more infos and videos about this project. Embarking on a multiyear project, iSpace Lab at SFU is investigating the awe-inducing experience leading to an awareness shift and cognitive shift in worldview (transformative experience) experienced by many space travelers who see Earth from space, otherwise known as the “Overview Effect” (OE) (White, 2014), we are exploring how this phenomenon can be elicited, experienced, researched and understood on earth through immersive virtual reality (VR). Our objective is to prototype VR experiences that incorporates elements of the OE such as awe and wonder, and then demonstrate and test this system in public setting. You will be working in close collaboration with a team of graduate students, who will assist in mentoring and project management. Students are not required to have all of the above-mentioned skills. We will match students with complementary skills with graduate students in our lab that will direct and contribute considerable time to the project.If you are interested in the following, we are looking for you:1.     Do you wish to explore the role of interactive narratives, aesthetics and design in VR for transformative experiences, including affect, emotion, engagement, awe, and wonder?2.     Are you wanting to learn more about the role of interaction in VR, such as user interfaces, factors of cognitive shift, and research paradigms in VR experiences?3.     Do you want to build high-quality visuals or audio?4.     Are you wishing to build your expertise in deploying a VR experience through Unity3D, using VR headsets?5.     Are you interested in non-traditional user interfaces (embodied flying interfaces like the Birdly, gesture/leaning navigation) in VR?6.     Are you interested in learning more about mixed-methods research methods?Useful skillsets: Ability to design UX in virtual environments, and/or; design and creation of 3D assets and interfacesExperience with Unity3DAbility to assist in creation of research tools, with proficient understanding of artificial intelligence and deep learning models.Ability to assist in research experiments with participants, which may include data collection and transcription of interviews  REQUIRED: Ability to work in a team and communicate; be on schedule with tasks and be well-organized; be proactive in work and anticipating obstacles; English fluency; experience in programming, ideally in VR/Gaming/Computer graphics.  ASSET: Interest in using Virtual Reality and psychology/cognitive science for research
It is anticipated that renewable source will account for 69-74% of global power capacity addition by 2030, with wind accounting for 30%. Current state-of-the-art wind turbines can be classified into horizontal axis wind turbine (HAWT) and vertical axis wind turbine (VAWT). HAWT are better suited for large scale energy generation. However new local micro and off-the-grid generation would use VAWT. VAWT can also be installed on top of buildings with minimal retorfit. The project will focus on design optimization of blades for VAWT. As the VAWT rotates, the orientation of the blade changes relative to the air flow. This makes design optimzation of VAWT extremly interesting. In particular, VAWTs have poor starting characteristics. Students would be contributing on cutting edge research on blade design optimziation for VAWT and develop a control algorithm for improving VAWT starting charecterstics. The project will involve CFD simulations (in collaboration with graduate students working on this project) and wind-tunnel experiments on 3D printed previously optimized blades for the VAWT. Dr. Vijayaraghavan works on integrated physical and control system design optimization for reneable and alternate energy systems. He is currently focussed on optimizing vertical axis wind turbines and fault diagnostics in fuel-cellsStudents would conduct CFD simulations (in collaboration with graduate students working on this project) and wind-tunnel experiments on 3D printed blades for the VAWT. The students require a strong engineering background. Background in CFD and experiemntal fluid dynamics would be an added asset.
Deep learning for emotional recognition and classification is in the early stages of research. There are a number of emotions that are very profound, resulting in lasting positive benefits to an individual, such as increased life satisfaction, wellness, and social interconnectivity. Among these are feelings of awe and wonder. In reality, awe-inspiring events in our natural world are quite rare but when they occur, it is with a very immediate and intense manner for the individual that can be manifested as a sensation of ‘chills’ or with the elicitation of goose bumps on the skin. These are psychophysiological signs of this positive experience that are specific to emotions around awe and wonder, with other psychophysiological changes in heart rate and skin response also help differentiate between emotional states such as awe, fear, and excitement.  While researchers now understand many of the psychophysiological mechanics that correlate with powerful affective states like awe and fear, there is currently few ways to measure the magnitude of this correlation, and therefore classify the target states accurately. Although data collection and analysis methods exist for positive emotional states, considerable training and research tools are needed to interpret physiological and qualitative data. To solve this problem, we propose a deep learning data fusion system to collect and classify multimodal signals into target outputs of affect for relevant data acquisition in a variety of settings. This includes development of a corpus of data to train and test the system; refinement of the parameters in the system for accurate event detection of affect and emotional states; and design of a wearable interface for data collection with real-time analysis. At the iSpace Lab at SFU, we are studying methods of data collection and analysis for emotionally transformative experiences using Virtual Reality (VR) technology. To understand what aspects of a VR system are responsible for eliciting profound, positive experiences for participants, we utilize a combination of qualitative and quantitative methods. A known issue with system evaluation, is that it can be difficult to isolate cause and effect in regard to subtle changes in emotional state; we intend to address this through the use of deep learning systems for event detection.  Student(s) will continue refining the existing deep learning model of affect and emotional detection created by the iSpace team. This is done through iteration and adjustments of the model, based on data collected from actual participants in the iSpace Lab’s studies of awe, and positive emotion with VR technology. The iSpace graduate student team will run experiments, with the Mitacs students receiving experience in assisting in the preparation, and data collection from participants in the experiments. This will involve running a Virtual Reality (VR) program, and ensuring the wearable deep learning research tool is operating correctly during experiments. Mitacs students will not be required to analyze data, but rather to use the data for training and testing the model, and then make refinements to the wearable interface or model parameters. Students are encouraged to utilize their knowledge of electronics such as Arduino, Raspberry Pi and sensors to fabricate an improved version of the wearable data collection device worn on a user’s arm like a bracelet. This wearable research tool wirelessly feeds the psychophysiological data real-time to the deep learning/convolutional neural network model. Features are extracted from the model that rank the likelihood of an affective/emotional state having been experienced based on the physiological datasets. This research tool, consisting of the wearable and computer model, will be used in studies, and also potentially open-sourced for other researchers and designers to use in system evaluation. Mitacs students will be invited to contribute to publications on the project, and be involved in public demonstrations and poster presentations.Students are not required to have all of the following skills. We will match students with complementary skills with graduate students in our lab that will direct and contribute considerable time to the project. Experience with deep learning models, with experience in models of affect/pattern recognition/event detection/classification a major asset;Understanding of artificial intelligence concepts, primarily convolutional neural networks and deep learning is an asset; Design experience with wearables, including electronic components is advised; Understanding or experience with physiological data, such as heart rate, respiration, skin response/conductance, and EEG is an asset but not required. 
The overall aim of this project is to explore how to design for virtual environment: interaction and visuals can elicit a feeling of connectedness to a virtual environment. To do so, we are working on identifying factors that contribute to this feeling, and within this project, all of the identified factors will be tested and researched further through iterative designs of virtual environments (VEs). The prototyping process will include working with biofeedback (such as breathing), machine learning, and exploration of narratives and set designs of a few famous movies that will be translated in VE. The prototypes will be evaluated with the participants, with the emphasis on user experience research and evaluation throughout the whole process. As a part of UX research, methods and instruments for UX research will be tested, iterated, and implemented in the final prototypes, with the particular efforts that will be made to understand and evaluate affective dimension of the created experiences. In our current practice at the iSpace lab, we exhibit some of the research projects as artworks which will be the case with this project as well. For that reason, great attention will be on aesthetics and visual qualities of the prototypes. We will research some of the famous movies’ set designs and not only recreate them in the VEs but add interactional components. As the last step, we will evaluate the UX of the artwork in the setting outside the lab (such as in the gallery setting).Have you ever experienced a deep, profound connection to nature or any other physical environment that you were immersed in? Have you ever thought how this happens, and why some environments make you feel that way while others don’t? At the iSpace lab, we are researching the transformative experience design, and how the phenomenon of connectedness can enhance meaningful, transformative experiences in VR. In particular, we are researching the role of interaction design and the aesthetic qualities of visuals and audio in making you feel connected to the various virtual environments built for profound personal change.In this project, the student(s)  will be working closely with graduate students who will provide guidance in all aspects and stages of the project. The project will be developed in three phases (research, prototyping, and evaluation).  Mitacs students will be working on some, or all of this depending on their skills and interests:Research phase:Finding available assets for Unity3DResearching the machine learning approaches compatible with the project specsResearching UX strategiesWatching chosen movie scenes and analyzing aesthetic qualities and spatial dimension of itPrototyping phase:creating, and testing assets in Unity3DImplementing machine  learning techniques in Unity3DWorking with biofeedback (e.g., breathing) in Unity3DEvaluation phase:implementing UX strategies for design and evaluationAssisting graduate students in participant evaluations of the prototypeMitacs students are encouraged to expand their knowledge and skills in UX research and design, machine learning, biofeedback sensor hacks, and design of immersive virtual environments. During the period of 12-weeks, the students will have an opportunity to not only gain the experience of conducting research by assisting graduate students in the lab setting but to experience of what it looks like when the project gets the exposure outside of the lab (galleries, public installations, etc.). By participating in this project, you will be part of iSpace team, and engaged in the lab meetings, research groups, and lab socials.We are looking for someone who is well organized, motivated, and excited about creating VR experiences. In addition, we are looking for students who have some or all of these:Working knowledge of  C#, or C++Experience of working  in Unity3D or interest in learning Unity3DKnowledge of machine learning concepts and implementationInterest in art and cinematography Overall, if you have programing skills, curious mind, and a preference for aesthetic, visually pleasing experiences you are a great fit for the project and our team. 



Designing the “Things” of the Internet of Things is a Research through Design (RTD) investigation in which we are designing and implementing radically new, novel, and robust exemplars of connected devices for the home. We now live in a world where digital technologies have made it easy for people to create vast archives of digital data that capture their life experiences. For example, social media services now receive 21,000 photo uploads per second and Online music services (e.g., Spotify) stream over 1 trillion songs per year. These shifts create new opportunities to design radically new kinds of connected devices that enable people to engage with their growing digital archives and support rich everyday experiences like reflection and social connection. An example of one of our RtD investigations is the Photobox project. The Photobox is a networked device embodied in the form of an oak chest that occasionally prints physical photos selected from it’s owner’s online Flickr photo collection inside of the chest. See more here: http://willodom.com/portfolio/portfolio/field-study-of-photobox/This MITACS project aims to explore the materiality, temporality, connectivity, interactivity, and human relationships that constitute a new vision of the Internet of Things. Our goal is to create fully functional exemplars of IoT devices that ‘fit’ in the home among the people, places, and other things that inhabit it on technical, functional, and aesthetic levels. The project is comprised of designing and implementing a set of different connected devices for the home that each offer new and novel ways of engaging with digital content (e.g., music, video, photos, etc.). We will also explore how networked connectivity between these devices can open up a rich new interaction space (e.g., how music surfaced from one’s past can connect with other related forms of digital media like video and photos). Research is in the areas of interaction design, human-computer interaction, and ubiquitous computing. I co-direct an interaction design research studio that brings together researchers and students with skills that span: computer science, interaction design, human-computer interaction, industrial design, and social science/ethnography. For this project, students should have skills in electrical engineering and/or computer science.  The main role will be the design and implementation of electronics, programming or network services in the design-build-deploy stages of the projects. It will be a collaborative process with other skilled members in our interaction design research studio. This project will focuses on the hardware and communications aspects of these devices. Ideal skills of the students include electronic prototyping including arduino, microcontrollers, sensors, actuators, and electronics in general and programming and networking skills including C, PhP, SQL. The ideal candidate will have educational background in computer science or electrical engineering. The student will be the technical lead on a team of interaction designers, ethnographers, and Human-Computer Interaction researchers. 
Designing the “Things” of the Internet of Things is a Research through Design (RTD) investigation in which we are designing and implementing radically new, novel, and robust exemplars of connected devices for the home. We now live in a world where digital technologies have made it easy for people to create vast archives of digital data that capture their life experiences. For example, social media services now receive 21,000 photo uploads per second and Online music services (e.g., Spotify) stream over 1 trillion songs per year. These shifts create new opportunities to design radically new kinds of connected devices that enable people to engage with their growing digital archives and support rich everyday experiences like reflection and social connection. An example of one of our RtD investigations is the Photobox project. The Photobox is a networked device embodied in the form of an oak chest that occasionally prints physical photos selected from it’s owner’s online Flickr photo collection inside of the chest. See more here: http://willodom.com/portfolio/portfolio/field-study-of-photobox/This MITACS project aims to explore the materiality, temporality, connectivity, interactivity, and human relationships that constitute a new vision of the Internet of Things. Our goal is to create fully functional exemplars of IoT devices that ‘fit’ in the home among the people, places, and other things that inhabit it on technical, functional, and aesthetic levels. The project is comprised of designing and implementing a set of different connected devices for the home that each offer new and novel ways of engaging with digital content (e.g., music, video, photos, etc.). We will also explore how networked connectivity between these devices can open up a rich new interaction space (e.g., how music surfaced from one’s past can connect with other related forms of digital media like video and photos). Research is in the areas of interaction design, human-computer interaction, and ubiquitous computing. I co-direct an interaction design research studio that brings together researchers and students with skills that span: computer science, interaction design, human-computer interaction, industrial design, and social science/ethnography. For this project, students should have skills in computer science, informatics, or information science, specifically machine learning and information retrieval.  The main role will be the design and implementation of software in the design-build-deploy stages of the projects. It will be a collaborative process with other skilled members in our interaction design research studio. This project will focus on the software engineering, machine learning, and information retrieval aspects of these connected devices.Ideal skills of the students include application of machine learning algorithms and libraries, information retrieval, web databases, and general software engineering and system design capabilities. The ideal candidate will have educational background in computer or information science. The student will be the technical lead on a team of interaction designers, ethnographers, and Human-Computer Interaction researchers. The main role will be the design and implementation of software for classifying and retrieving elements in different types of digital archives (e.g., music, photos, video, etc.). 
Designing Digital Fabrication for Everyday Life is a Research through Design investigation in which we are creating new interactive applications that will enable everyday users to better use digital fabrication (i.e., subtractive and additive) to create customized pieces of furniture and other domestic objects. Over half of the world’s population lives in urban areas and many cities, such as Vancouver, Hong Kong, Delhi, Berlin, New York, are facing major challenges in terms of affordable housing.  People are increasingly living in smaller and smaller dwellings. However, everyday items, like furniture, are not designed for very small living spaces. For example, imagine a corner and windowsill that awkwardly come together making a hard area to use in a small studio apartment. Yet, the making of home life through customizing, curating, and organizing domestic things play important roles in supporting people’s practices of self-exploration and expression. Digital fabrication tools offer new possibilities to enable people to creatively design their own furniture and objects that are ultra-customized to fit their space-constrained living situations in ways that functional, robust, aesthetic, and personal. Yet, the software applications driving digital fabrication tools today are often designed to require high degrees of technical expertise. This MITACS project explores how digital fabrication can be designed to better support everyday users in creatively fabricating furniture and objects to fit their living situations. Our goal is to create digital applications that generate design patterns, shapes, and, ultimately, easy to assemble forms based on constraints and preferences input by end-users. We will apply these applications in form study experiments and in participatory design sessions with actual end-users. This project will envision novel ways that digital fabrication can be designed to support people’s everyday creative actions and desires in their homes of varying sizes over time and around the world. Research is in the areas of digital fabrication, computer-aided design and manufacturing, industrial design, computer science, interaction design.  I co-direct a interaction design research studio that brings together researchers and students with skills that span: computer science, interaction design, human-computer interaction, industrial design, and social science/ethnography.  For this project, students should have skills in digital fabrication and manufacturing. The main role will be the design, implementation, testing of software in design-build-testing stages of the projects. It will be a collaborative process with other skilled members in our interaction design research studio. We will collaboratively conduct form studies of furniture and objects that are designed and fabricated. The student will also gain exposure to working with end-users and in exploring how the software can be tested and applied with end-users in the real-world setting of their everyday lives. This project will focuses on creating new CAD/CAM applications for everyday users to create customized and ready-to-be-assembled furniture and objects. Ideal skills of the students include additive/subtractive digital fabrication experience, Gcode programming, and more general design and programming experience. The ideal candidate will have educational background in industrial design and technology, fabrication, manufacturing, and/or computer science. The student will be the technical lead on a team of interaction designers, ethnographers, and Human-Computer Interaction researchers. 
Design is one of the most complex human activity that shapes our environment. Data come to design through two main channels: external to design and produced as part of the design. The advent of computational tools, connectivity, integration of technology with everyday life compounded by the conventional sources creates a large amount of data that if and when viewed as actionable information for informing design, we may have a better chance to create more sustainable and livable world. Also, designers continuously produce data as part of their design moves or generated through collaboration. This type of data is quite abstract --i.e. not necessarily reflects the situation of the reality, but a prediction of what the reality if a design decision is made. In this project, we are seeking tools and methods that can tackle a large amount of data from these channels that can support creative decision-making in a design process.One major bottleneck in making design decisions when presented with large and diverse datasets is to identify which data is relevant, which data may provide more useful information and possible which data can help generating plausible alternative solutions that can be further explored. Obviously, designers will face a choice overload (and hence cognitive overload) problem if the data is not presented effectively and the designers are not given proper tools to explore data to 'make sense' of it. Therefore, addressing the use of large and diverse datasets in design is a complex and highly important opportunity for supporting creativity. This requires a multi-disciplinary approach that covers design, cognition, computation and data sciences. The challenge we, as researchers, face today to develop a symbiosis between these disciplinary practices to come up with useful solutions. We aims to achieve developing system protypes while developing a methadological approach for building such systems. In the field of computational design, my research program investigates design as a cognitive and collaborative problem-solving process and aims to improve design by augmenting the capabilities of designers with effective and engaging computational tools for creating built-environments, interactive objects, and systems. Today, computational design tools go beyond computer-aided design (CAD) in determining the process and the quality of the design. Therefore, my research goal is to extend design tools with new knowledge, ideas, models, representations, and novel computational systems to further enhance the design and the designers’ creative capabilities. Understanding design and developing tools for design are highly coupled.The students will use (and possibly further analyze) experimental data we gathered during our previous studies on design, design exploration to develop an understanding of the concept of choice overload in design, and how it may effect the designers' (creative) decision making. The primary role is to develop interactive system ideas that can look at various data sources to be used in the design and how they can assist designers in 'making sense' of it. The students will develop skills in system design, visual analytics, data, and design.The research assistant candidates for this study are expected to have strong critical thinking and analytical skills; should be able to understand the role of computer programming in problem-solving, and developing computational solutions for hard problems. Preferably a strong background in one of the object-oriented programming (e.g. Java or C#), visualization (e.g. JavaScript libraries such as D3).
While many games and immersive VR experiences can be intrinsically rewarding and sometimes even induce states of flow, typical experiments tend to be rather boring and not intrinsically rewarding, such that participants need extrinsic incentives like money or course credit for participating. The overall goal of this project is to design and iteratively improve a gamified experimental paradigm that synergistically combines the advantages of lab-based experimental research with benefits from gamification, user experience design, and immersive VR. Multimodal, naturalistic and immersive VR plays a key role here in that it provides the unique opportunity to study human perception, cognition, behaviour, and neurophysiology in reproducible, clearly defined and controllable experimental conditions that allow for fairly natural interaction and immediate feedback from the environment. We are currently developing such gamified research / researchified gaming paradigms that allow us to simultaneously assess multiple relevant measures including different aspects of usability, user experience, perceived cognitive load, self-motion perception, and motion sickness, but also task-relevant behaviours such as spatial orientation, navigation, task-relevant response times and errors, as well as neurophysiological and physiological measures such as EEG, breathing, and heart rate and affective responses. At the iSpace Lab at SFU, we are studying and developing improved methods and paradigms that bring together the strength of immersive Virtual Reality (VR), gaming, user experience and interaction design, psychology, and experimentation. In this project, the Mitacs student(s)  will be working closely with dedicated graduate students who can provide  guidance in all aspects and stages of the project. The project will be developed in three phases (ideation & research, prototyping and development, and Iterative testing and improvement). In close collaboration with dedicated graduate students, Mitacs students will be working on some, or all of these depending on their skills and interests:- Researching and evaluating suitable gamification and UX strategies- Designing or adapting interfaces for 2D (ground-based) or 3D (flying) locomotion. If you are interested this could involve embodied flying interfaces inspired by the birdly http://www.somniacs.co/ - Adapting the above to immersive VR and experimentation- Implementing them in Unity3D, including programming (in C#) and 3D visual and sound asset creation/selection- Iterative testing and improvement- Assisting graduate students in participant evaluations of the prototype, and adapting the system accordingly Mitacs students are encouraged to expand their knowledge and skills in gamification/game design, research paradigms, user experience design, programming, asset creation, and design of immersive virtual environments. In addition, by closely working alongside graduate students they have (if they so choose) the opportunity to gain hands-on experience of conducting research. Mitacs students will be invited to contribute to publications on the project if they so wish, and be involved in public demonstrations and poster presentations.By participating in this project, you will also be part of the iSpace team (which is in itself already highly interdisciplinary), and engage in lab meetings, research groups, and lab socials.We are looking for people who are well organized, motivated, and excited about bringing together gamification with immersive VR, UxD, and research. REQUIRED SKILLS- Strong background in using the game engine Unity3D- Programming (especially C# or C++)- Game design or gamification- Ability to design UX in virtual environments, and/or; design and creation of 3D assets - Ability to work in a team and communicate; be on schedule with tasks and be well-organized; be proactive in work and anticipating obstacles; English fluency; ASSET: Interest in using Virtual Reality and psychology/cognitive science for research
This research is aimed to observe decision-making in selection processes when a large set of (design) choices is computationally generated and presented to a decision maker. While computing systems intends to aid human problem solving and decision making, they may also cause side effects. For example, rather aiding in human creativity, computer-generated designs can be more cumbersome to manage, creating cognitive overload or choice overload. We contend that this overload, in turn, can create selection problems and complications in the decision-making process. Cognitive overload is defined as the result of excessive demands made on the cognitive processes, especially that of memory. In this project, we will build on our previous research on the role of the epistemic actions that designers perform to alleviate the cognitive overload occurred when generating and exploring a large number of design alternatives considering a large set of (design) choices. An epistemic action is an observable action with the primary goal is to improve cognition by reducing the memory, the number of steps, or the probability of error in mental computation. The project will involve three parts: 1. studying the existing data compiled from an experimental study that my research group completed, 2. Developing and applying a detailed data analysis method that will look at the data using correspondence analysis, indexing, clustering, and performing basic statistical operations, and 3. Suggesting interface solutions (sketches and prototypes) that can support the observed epistemic actions to address the cognitive overload problem in generative design.In the field of computational design, my research program investigates design as a cognitive and collaborative problem-solving process and aims to improve design by augmenting the capabilities of designers with effective and engaging computational tools for creating built-environments, interactive objects, and systems. Today, computational design tools go beyond computer-aided design (CAD) in determining the process and the quality of the design. Therefore, my research goal is to extend design tools with new knowledge, ideas, models, representations, and novel computational systems to further enhance the design and the designers’ creative capabilities. Understanding design and developing tools for design are highly coupled.The students will further analyze the experimental data we gathered during our previous studies on the role of epistemic actions in addressing the cognitive (choice) overloads in generative design; design exploration to develop an understanding of the concept of choice overload in design, and how it may effect the designers' (creative) decision making. The primary role is data analysis and supporting the development of system ideas in the research team. The students will develop skills in qualitative and quantitative data analysis, mixed-methods, system design and design.The research assistant candidates for this study are expected to have strong critical thinking and analytical skills; should be able to understand the role of data analysis in research.
In collaboration with a local engineering company responsible forconstruction of landfills I have developed an algorithm for the solution offlow in a network of pipes collecting landfill gas. This solution relies onclassic assumptions from theoretical fluid dynamics and thermodynamics,such as continuum equations without turbulence description and ideal gasbehaviour. I am working to establish a collaboration with the operators ofa large public landfill, who will share measurements of pressure,temperature and gas composition from their system. This project's objectiveis to utilise the data to determine the accuracy of the theoretical modeland work on possible adjustments to improve it.To date the solution algorithm was tested on input of physical parameterswithin the range of a small landfill. It is likely that new geometry of thelarge landfill will present difficulties and that the measurements will notalways be reliable. An integral part of the project will be to(a) read in large amounts of data(b) set up a mechanism to filter undesired measurements(c) make the existing algorithm more flexible in its numerical parametersin order to accommodate the new input ranges.The expected outcomes are(a) a more robust algorithm(b) estimates of error between the current theoretical model and realisticmeasurements(c) estimates of sensitivity of the solution to various physicalparameters(d) recommendations on the best way to adjust the theoretical parameters tominimise inaccuracy.This is a good training opportunity for students, who envision a career in engineering research and development.A landfill is a man-made underground cavity filled with household andindustrial waste. Micro-organisms thriving in an anaerobic environmentcause a fast degradation and produce gas that must be extracted.Construction of landfills is beneficial environmetally: it improves theappearance of the earth's surface by burying the waste, avoids the sanitaryproblems inherent to enormous garbage dumps, and produces useful gas.Design and monitoring of a landfill is a multi-disciplinary operation.Surprisingly little is known about the physics and mathematics of its innerworkings. I study the aspects of fluid dynamics within the landfill cavityand the gas collection system.The student will-learn Octave/Matlab coding language-read and run existent code-analyse data files-understand why certain combinations of data result in errors and fix these-examine how parameter range extension affects the solution-compare numerical solution and measured data-write code to test adjustments of the algorithm to handle new problematicinput-learn concise visualisation of findings when large amounts of data areinvolved-write reports of findings-if willing, be trained in presentation of results to small expertaudience.Strong skills in(a) fluid dynamics: static and stagnation pressure, mass and volumetricflow rates, gas properties, head loss, friction, non-dimensional quantitiessuch as Reynolds number.(b) concepts of numerical solution for systems of non-linear equations:iteration, convergence.(c) computing languages: reading and writing files, sharing of variablesbetween functions, `for' loops, 'if' statements, handling exceptions.(d) reading code(e) debugging.Background: engineering, physics, mathematics or combination of thesedisciplines. The code is written in Octave/Matlab. Prior knowledge of thelanguage is not required if the student is confident in his/her ability tolearn a new language fast enough.
Imbedding a perforated pipe within the landfill cavity is one mechanism ofgas extraction. Vacuum is imposed at the pipe outlet, the other end beingblocked. Gas produced in the cavity moves through the heterogeneous porousmedium of the waste matrix, enters the pipe through the perforations andflows towards the outlet. Although the principles and geometry appearrelatively simple, the heterogeneity of the permeability properties makethis a very complicated problem.In collaboration with a local engineering company responsible forconstruction of landfills I have constructed theoretical flow solutions forsimplified sub-cases. It is desired to obtain numerical solutions with morecomplicated parameters, intractable analytically. Because the geometry andequations are amenable to a closed form description, it is intended to usethe FlexPDE solver. FlexPDE is a finite element computational software witha scripting language of its own. This language is descriptive in nature,i.e. uses agreed upon conventions to describe the problem (as opposed tocomputing languages like C or Octave/Matlab that require coding of theactual calculations to be performed). FlexPDE is a powerful solution toolfor partial differential equations, but requires only minimal understandingof finite elements methods.The expected outcomes are(a) FlexPDE scripts to solve cases, for which analytical solutions areavailable(b) FlexPDE scripts to solve cases with more complicated permeabilityproperties(c) FlexPDE scripts to solve cases with localised gas sources(d) comparison of solutions for different parameters.This is a good training opportunity for students, who envision acareer in engineering research and development.A landfill is a man-made underground cavity filled with household andindustrial waste. Micro-organisms thriving in an anaerobic environmentcause a fast degradation and produce gas that must be extracted.Construction of landfills is beneficial environmetally: it improves theappearance of the earth's surface by burying the waste, avoids the sanitaryproblems inherent to enormous garbage dumps, and produces useful gas.Design and monitoring of a landfill is a multi-disciplinary operation.Surprisingly little is known about the physics and mathematics of its innerworkings. I study the aspects of fluid dynamics within the landfill cavityand the gas collection system.The student will(a) learn FlexPDE(b) write scripts in FlexPDE language and run the code(c) test various permeability distributions, gas productionrates and other parameters(d) learn basics of data import and analysis in Octave/Matlab(e) import and analyse solutions by FlexPDE in Octave/Matlab(f) learn concise visualisation of findings when large amounts of data areinvolved(g) write reports of findings(h) if willing, be trained in presentation of results to small expertaudience.Good skills in(a) fluid dynamics: static and stagnation pressure, mass and volumetricflow rates, gas properties, head loss, friction, non-dimensional quantitiessuch as Reynolds number.(b) concepts in posing partial differential equations and boundaryconditions on domain boundaries, domain geometry(c) general programming logic(d) debugging.Background: engineering, physics, mathematics or combination of thesedisciplines. The code is to be written in FlexPDE scripting language andresults analysed in Octave/Matlab. Prior knowledge of the software is not required if the student is confident in his/her ability to learn a new language fast enough.
Fish living in rivers, where dams have been built, experience waterrecessions when the dam discharge is limited or stopped. Proper modellingof the flow is essential for estimates of the areas most affected by thedam operation and subsequent impact on fish population. I am interested inconstructing and solving water flow equations with the topography of a realriver and realistic dam discharge scenarios. This is a part of a largermodelling effort addressing the dynamics of the river, fish spawninggrounds, survival of eggs and young, and adult population numbers.The geographic area of interest is the vicinity of the confluence of tworivers, Columbia and Kootenay, in Southern British Columbia. Both have damslocated slightly upstream of the confluence, functioning independently.Golder Associates Ltd. are an international consulting company with local  offices and profound knowledge on Columbia and Kootenay Rivers' spawninggrounds. This project will use their data and understanding of the ecosystemin order to devise a viable algorithm that will determine the expected recession given the discharge scenario. The expected outcomes are(a) workable numerical scheme solving flow for the specific topography ofthe two riverbeds near the confluence(b) optimisation of computation time and memory(c) testing of parameter ranges and calibration against available fielddata(d) iterative second tier scheme that determines how the impact of flowreduction in one river can be minimised by adjustments in the second dam.This is a good training opportunity for students, who envision a careerin inter-disciplinary scientific research or consultance.I am working in the area of applied analysis with emphasis on partialdifferential equations in engineering and environmental applications. Manyprojects are inter-disciplinary, involving various theoretical concepts ofmathematics, fluid mechanics, thermodynamics and control theory, but alsonumerical solutions to problems intractable analytically as well asoptimisation problems. I partner with local industry, engineers andconsultants to share field data and provide insight into problemsencountered in different disciplines. The research is oriented at improvedengineering design, educated decision making and deep understanding of thephysics of the systems at hand, especially ones that combine natural andman-made components.The student will(a) examine provided bathymetry data(b) build the computational mesh(c) examine the possibilities of finite element versus finite differencesscheme(d) implement an appropirate numerical scheme(e) run basic validation tests(f) run tests with realistic input and compare to existing data(g) test sensitivity to input ranges(h) explore dam discharge scenarios, severity of recession and possiblecoordination between dams for remediation of damage to spawning grounds(i) learn concise visualisation of findings when large amounts of data areinvolved(j) write reports of findings(k) if willing, be trained in presentation of results to small expertaudience.Strong skills in(a) fluid dynamics: equations of viscous flow(b) concepts in finite differences and finite elements methods, irregularmeshes, custom domains, free boundaries(c) free coding and debugging in C.Background: engineering, physics, mathematics or combination of thesedisciplines. The code is to be written in C. Understanding of dynamicmemory allocation and parallel computing is an advantage.
Fish living in rivers, where dams have been built, experience waterrecessions when the dam discharge is limited or stopped. The first areas tobe affected are shallow depths with weak current. Fish spawning groundsare situated at exactly such spots. As a result if fish cannot reach thespawning grounds due to recession, eggs are not deposited in the mostfavourable location for survival. If the recession happens afterdeposition, eggs are exposed and often die. If the eggs have hatched beforethe recession occurs, disorientated young are stranded in interstitialpools and also die. Proper modelling of the deposition and hatch processwill be helpful in adjusting the dam operations to minimise the impact onthe fish reproduction and stop population decline. This is a part of alarger modelling effort. Understanding the dynamics of the river and itsinhabitants will allow to operate the dams with minimal harm to the river'secosystem.The geographic area of interest is the vicinity of the confluence of tworivers, Columbia and Kootenay, in Southern British Columbia. Both have damslocated slightly upstream of the confluence, functioning independently.Golder Associates Ltd. are an international consulting company with localoffices and profound knowledge on Columbia and Kootenay Rivers' spawninggrounds. This project is in cooperation with their personnel.The expected outcomes are(a) workable numerical scheme predicting the hatching time based on thewater temperature and flow, including periods of recession and exposure toair(b) optimisation of computation time and memory(c) testing of parameter ranges and calibration against available fielddata(d) connection to the solution of river flow given a dam operation scenario(see the additional comments section).This is a good training opportunity for students, who envision a career in inter-disciplinary scientific research.I am working in the area of applied analysis with emphasis on partialdifferential equations in engineering and environmental applications. Manyprojects are inter-disciplinary, involving many theoretical concepts ofmathematics, fluid mechanics, thermodynamics and control theory, but alsonumerical solutions to problems intractable analytically as well asoptimisation problems. I partner with local industry, engineers andconsultants to share field data and provide insight into problemsencountered in different disciplines. The research is oriented at improvedengineering design, educated decision making and deep understanding of thephysics of the systems at hand, especially ones that combine natural andman-made components.The student will(a) read literature on the biology of egg deposition and hatching(b) pose the appropriate system of partial differential equations for eggdrift, deposition, heat exchange with the immediate environment, includingexposure to air, and evolution towards hatching based on sufficientaccumulation of heat.(c) examine the possibilities of finite element versus finite differencesscheme(d) implement an appropriate numerical scheme(e) run basic validation tests(f) run tests with realistic input and compare to existing data(g) test sensitivity to input ranges(h) adjust the algorithm to accept input from a realistic flow solution(created by another person concurrently with this project)(i) learn concise visualisation of findings when large amounts of data areinvolved(j) write reports of findings(k) if willing, be trained in presentation of results to small expertaudience.Strong skills in(a) partial differential equations, specifically fluid motion and heattransfer(b) concepts in finite differences and finite elements methods, irregularmeshes, custom domains(c) free coding and debugging in C.Background: engineering, physics, mathematics or combination of thesedisciplines. The code is to be written in C. Understanding of dynamicmemory allocation and parallel computing is an advantage.
The original chemical model was posed for integer kinetic exponents. From amathematical point of view the problem is valid for continuously varyingexponents. Historically works exploring this system did not testnon-integer kinetic exponents, because their focus was elsewhere andusually validation results needed to compare to former solutions, which hadalways been only for integers. The idea here is to test as wide as possible a range of continuous kinetic exponents.In the past numerical solutions for integer exponents showed signs of poorperformance when greater numbers were chosen. An integral part of theproject is to explore modifications to existent code to accommodate wider  ranges of input. There also are cases when a solution is impossible not dueto a computational limitation, but owing to a signigicant change in thesystem structure when a parameter crosses a certain threshold. This type ofbehaviour is known as a bifurcation. A second part of the project is tounderstand where and why these bifurcations happen, and map the parameterspace accordingly.This project is suitable for an inquisitive, critical and completenessseeking mind. The work combines analytical abstract thinking and numericalimplementation.The expected outcomes are(a) maximal extent of exponents, for which the existent code can solve accurately(b) identification of the exact mode of failure and adjustment of theexistent code to accommodate computations for wider ranges of parameters(c) mapping of bifurcations(d) possibly analytical prediction of bifurcation locations and numericalverification.This is a good training opportunity for students, who envision a career in inter-disciplinary, computationally intensive research.I am working in the area of applied analysis with emphasis on partialdifferential equations. The Gierer-Meinhardt model is a reaction--diffusionsystem that is known to form patterns of localised high concentrations ofreactants, named spikes or pulses. Since my introduction to the classicversion of this system, I have studied numerous extensions andgeneralisations thereof with the aim to answer the question how fundamentalthis pattern is. It proved to be intriguingly robust. This project is apart of an ongoing effort to create a complete picture of the fullcapabilities of this pattern forming model.The student will(a) get acquainted with the classic Gierer-Meinhardt model and themathematical mechanism of forming spikes(b) get acquainted with the full range of currently availablegeneralisations of the classic Gierer-Meinhardt model(c) get acquainted with the existent solution code(d) run the existent solution code to explore the acceptable limitations ofinput parameters(e) analyse results for proper accuracy(f) work on adjustment of code to achieve proper accuracy where necessary(g) identify bifurcation points and map the parameter space for theirlocations(h) work on analytical predictions for the above(i) learn concise visualisation of findings when large amounts of data areinvolved(j) write reports of findings(k) if willing, be trained in presentation of results to small expertaudience.Good understanding in(a) concepts of dynamical systems(b) concepts in numerical solution of ordinary differential equations andsystems of non-linear algebraic equations.Basic understanding of asymptotic theory is an advantage.Good skills in(c) reading code(d) coding and debugging.Background: engineering, physics, mathematics or combination of thesedisciplines. The existent code is written in Octave/Matlab. Prior knowledgeof the language is not required if the student is confident in his/herability to learn a new language fast enough.
The original chemical model was posed as a system of two partialdifferential equations. These represent regular Fickian diffusion. Someyears ago I generalised the system to allow for several abnormal types ofdiffusion. One of these is known as Levy flights. Invented by Paul Levy,instead of the Laplacian operator in the diffusion equation, Levy flightsrequire a singular integral for their description and represent extremelyfast dispersion.The normal spike has a closed form solution. The Levy flights spike has asolution for one particular set of parameters. For all other choices it  must be found numerically. I have devised a numerical scheme capable ofobtaining the solution, but its accuracy is quite limited. Theselimitations might stem from several sources. As long as these numericalchallenges remain unresolved, it is impossible to explore the patternsfurther without risking artificial phenomena. I am looking for a studentwith interests in numerical simulation of dynamical systems to look intothe possible reasons for inaccuracy, improve the code and obtain workablespike solution.This project is suitable for a tenacious researcher in the making,who enjoys numerical simulations.The expected outcomes are(a) estimates of inaccuracy of the existent numerical algorithm(b) insight into the possible sources of this inaccuracy and identificationof the most significant source(c) identification of possible remedies for each source of inaccuracy(d) code with improved accuracy(e) some study of the pattern behaviour, where good accuracy was achieved.This is a good training opportunity for students, who envision themselvescreating numerical simulations in inter-disciplinary environment.I am working in the area of applied analysis with emphasis on partialdifferential equations. The Gierer-Meinhardt model is a reaction--diffusionsystem that is known to form patterns of localised high concentrations ofreactants, named spikes or pulses. Since my introduction to the classicversion of this system, I have studied numerous extensions andgeneralisations thereof with the aim to answer the question how fundamentalthis pattern is. It proved to be intriguingly robust. This project is apart of an ongoing effort to create a complete picture of the fullcapabilities of this pattern forming model.The student will(a) get acquainted with the classic Gierer-Meinhardt model and themathematical mechanism of forming spikes(b) get acquainted with the Levy flights generalisation of the classicGierer-Meinhardt model(c) get acquainted with the existent solution code(d) run the existent solution code and learn to assess the accuracy of theobtained solution(e) work on adjustment of code to achieve proper accuracy(f) learn concise visualisation of findings when large amounts of data areinvolved(g) write reports of findings(h) if willing, be trained in presentation of results to small expertaudience.Good understanding in(a) concepts of dynamical systems (b) concepts in numerical solution of differential equations andsystems of non-linear algebraic equations.Basic understanding of asymptotic theory is an advantage.Strong skills in(c) reading, writing and debugging code in C.Background: engineering, physics, mathematics or combination of thesedisciplines. The existent code is written in C. Some analysis is done inOctave/Matlab. Prior knowledge of Octave/Matlab is not required.
The question underlying this research is whether a specialist legal structure such as the Court of Protection in the UK or the Australian guardianship tribunal model can provide a more appropriate and adequate response to the legal needs of persons experiencing dementia than the current approach in Canada (ie the implementation of substitute/supported decision making statutes and related dispute resolution by generalist courts). That question will be answered through a comparative examination of the Court of Protection/Australia’s guardianship tribunals using the methodology of institutional ethnography and including the following elements:• The rules that govern how the court/tribunal works (ie. procedural rules, which are set out in public documents);• The economic/funding context in which the institution operates (information collected through publicly available documents and interviews);• The legislation and other laws implemented by the institution (ie. the jurisdiction of that institution);• The actors within that institution: who are they? what professional cultures and professional rules (ie. rules of professional organizations) pertain to these actors? how are these actors selected? how do institutional actors understand their roles within the institution, and the institution itself? (open-ended interviews and questionnaires will be directed to these questions).Outcome: publication in a peer reviewed law journal and development/delivery of a conference presentation. The medico-legal construct of mental capacity and legal responses to the needs of the 'vulnerable but capable", with a current focus on the needs of persons experiencing dementia in old age and the legal/public response to those needs.  My work integrates traditional legal methods of doctrinal legal research with qualitative research methods developed in non-legal disciplines and a "law and society" approach. The student will be assisting the researcher in carrying out qualitative research using the research method of institutional ethnography.  The student's research tasks will require him/her to research Canadian, Australian and British legal materials and to compile information relating to the court and tribunal structures considered in the project.  The student will be asked to write a series of short memos (with materials attached as appendixes) summarising research findings. The student will assist the researcher in analysing the data (the document research carried out by the student and semi-structured questionnaire/interview data compiled by the researcher and student) using the method of institutional ethnography (the researcher will provide instruction as needed to the student in this method). The researcher will work closely with the student to discuss research findings and development of the project, providing mentorship with regards to the organisation and development of a  major academic research project.        The idea student researcher will have a background in the study of law and also experience/skills in carrying out qualitative research methods.
The purpose of this research is to provide a means to educate students and members of the community about air quality. This research proposal stems from the TRU/SD73 K-16 Innovation Network and Kamloops Air Quality Roundtable, which I participate in. From my experience within these organizations, I have seen strong interest from key stakeholders in providing our community with knowledge mobilization about air quality. Recently, Dr. Michael Mehta presented the Purple Air Network at the Roundtable and at a public forum at TRU. My proposal builds on his research, promoting citizen science in measuring air quality. Currently, 15 Wi-Fi devices are distributed across Kamloops collecting real time PM 2.5 readings of particulate matter (PM 2.5 microns is one of the most important measures of air quality) (https://map.purpleair.org/sensorlist). I propose placing a device at The Big Little Science Centre with a live-feed to a website, to be created and actively monitored by an undergraduate research assistant (URA). In addition, the URA will design an interactive display for visitors to the Centre. This will add an educational component to the existing Purple Air Network and further knowledge mobilization about air quality in Kamloops. Thus, the community will be actively engaged in collecting and analyzing data in a comparative longitudinal study across our region. We will create and share data graphically and via the Internet. This data can be shared widely and uploaded to existing websites such as the one managed by the Kamloops Air Quality Roundtable (http://www.fraserbasin.bc.ca/Kamloops_Air_Quality_Roundtable.html). Moreover, the results of this study will be added to the TRUSpace Library repository for open access. Finally, the results can be compared with other regions. Of course, this does not replace existing rigorous air quality measures by industry and government, but it adds a significant educational dimension to educate the public about air quality.Edward R. Howe, PhDEdward Howe is an Assistant Professor in the Faculty of Education and Social Work at Thompson Rivers University. Dr. Howe’s main research interests are teacher education and comparative and international education, with a focus on East Asia. His research blends narrative inquiry and reflexive ethnography through “comparative ethnographic narrative” as a means to better understand teacher acculturation and other educational phenomena. Recent publications include internationalization of higher education, transcultural teacher education, and narrative pedagogies. Dr. Howe’s teaching focuses on social justice issues, global citizenship education, transformational learning, and educational leadership. This project is a great opportunity to involve a TRU undergraduate student in action research that will benefit our community. It serves as a pilot for further action research projects within our new BEd Secondary (STEM) Program. The URA can lead others to collect, analyze and share data online. The research will proceed in 3 phases spread over 3 months with the potential to continue beyond this initial time period as follows:• Stage 1: place devices and set up equipment (week 1)• Stage 2: collect and analyze data (weeks 2-10)• Stage 3: share results with the public online (weeks 10-12)• Next Stage: repeat this process in all 4 seasons This project will run from May 1 ~ July 30, 2018 but can continue indefinitely with ongoing support from TRU and the community. The Big Little Science Centre provides a public venue to educate thousands of students and members of the community about the importance of clean air. Our goal is to help students and the general public to understand the kinds of things that can affect air quality (for example, wood burning stoves have a huge impact). Also, this initiative fits nicely with the new BC Curriculum of integrated approaches to learning. Thus, from this research, lessons can be created by TRU teacher candidates and implemented at various grade levels K-16.The ideal candidate will be an undergraduate or graduate student with a science background and a strong interest in curriculum, teaching, and learning. In addition, the student should have a keen interest in action research, environmental education and global citizenship education. Finally, an IT background for working with the air monitors, PCs, hardware/software in addition to web-design experience for knowledge mobilization are highly desired. 
Stress witin the vasculature may be caused by high shear stress (mechanical stress) in arteries and arterioles, by metabolic stress (deoxygenation, metabolic signalling-vascular endothelial growth factor), and/or through paracrine processes involving platelet activation, amongst other factors. Platelets may play an important role in exercise induced small vessel adaptations since they influence cells in the circulation responsible for vascular repair (circulating progenitor cells), and they indirectly influence blood vessel wall cells (endothelial cells) by releasing mediators called microvesicles. Few studies have examined the potential links between these factors in humans in response to a single bout of exercise and multiple bouts (i.e. training). Specifically, at the arteriolar (small vessels that regulate blood pressure) level, dysfunction is more pronounced in sedentary individuals leading to reduced capillary densities around and within muscle tissue.  This reduced capillarity may also be related to deficiencies in reparative processes. One cell population with the potential to repair vascular tissues with exercise training are the CD34+ haematopoietic stem cells,  which may differentiate into cells that line blood vessels. These cells incorporate into newly formed vascular beds and aid in revascularisation of damaged limbs. These cells also tend to develop into endothelial cells when exposed to platelets and their microvesicles. Recent work by our group has shown that platelet microvesicles increase after intense exercise, but whether their appearance coincides with increased concentrations of CD34+ cells remains unknown. the main aim of the proposed project will be to explore links between exercise-induced platelet activation, platelet microvesicle appearance, and vascular reparative processes in young and older sedentary adults. We will highlight whether microvascular adaptations with exercise training depend on this mechanism remaining intact using cell culture techniques to determine signalling pathways and interactions between platelet microvesicles, circulating progenitor and endothelial cells.My research group is interested in determining the role of microvesicles, released from various types of cells during and after bouts of exercise, in altering how the lining of blood vessels function. To do this populations of healthy and older adults undergo intense bouts of exercise and we isolate microvesicles released from platelets and other blood cells. We characterize these microvesicles based upon their composition and then examine how they control the function of blood vessels (endothelial cells) and alter the creation of new capillaries.As undergraduates, the student will learn fundamental skills in appropriate participant interaction whilst gaining a detailed understanding of research design, and experimental implementation. Their role will mainly involve to acquiring general laboratory skills (lab upkeep, notebook record keeping), and technical skills in cell culture, sample preparation and physiological exercise testing. All aspects of the project will be completed alongside co-mentorship with Dr Rakobowchuk.Goals: Lead author and presentation at an undergraduate or national conference (funding dependent), authorship on prepared manuscripts. Successful application into MSc programs or professional schools.Ideal students will be familiar with exercise physiology, cell biology and molecular biology although experience in every one of these areas is not required. Since most of the work will involve cell culture and microscopy, experience within a reesach environment and in courses where these techniques have been taught will be advantageous.
In the last decade, new insights and algorithms have been obtained for theclassical deterministic VRP as well as for natural stochastic and dynamic variations of it. These new developments are based on theoretical analysis, combined probabilistic and combinatorial modeling, and lead to new and effective algorithms and a deeper understanding of uncertainty issues in vehicle routing problems.  The VRP is an NP-hard problem with many extensions such as the Vehicle Routing Problem with Time Windows (VRPTW) and the Multiple Depot Vehicle Routing Problem (MDVRP). These extensions easily lend themselves to Unmanned Aerial Vehicles (UAV) task assignment problems.The goal of this project is to use and  develop metaheuristics algorithm  for a provider of software planning tools for distribution logistics companies. The algorithm computes a daily plan for a heterogeneous fleet of vehicles, that can depart from different depots and must visit a set of customers for delivery operations. Besides multiple capacities and time windows associated with depots and customers, the problem considers incompatibility constraints between goods, depots, vehicles and customers, maximum route length and durations, upper limits on the number of consecutive driving hours and compulsory drivers’ rest periods, the possibility to skip some customers and to use express courier services instead of the given fleet to fulfill some orders, the option of splitting up the orders, and the possibility of “open” routes that do not terminate at depots. Moreover, the cost of each vehicle route is computed through a system of fares, depending onthe locations visited by the vehicle, the distance traveled, the vehicle loadand the number of stops along the route.The vehicle routing problem (VRP), first introduced by Dantzig and Ramser [1], is a well-known combinatorial optimization problem in the field of service operations management and logistics (Transportation).The Vehicle Routing Problem (VRP) (problem formulation) is a generic name given to a whole class of problems in which a set of routes for a set of vehicles based at one or several depots must be determined for a number of geographically dispersed cities or customers. The objective of the VRP is to deliver a set of customers with known demands on minimum-cost vehicle routes originating and terminating at a depot. Student is expected to know some skills of programming like MatLab and Metaheurtics  algorithms (is able to learn it quickly if s/he does not know). Student will write many computer programs by using matlab software or Javaa and he will apply Ant Colony Optimization algorithm, Hybrid Genetic Particle Swarm Optimization Algorithm, and Hybrid Simulated Annealing to routing in wireless sensor networks. He will compare these algorithms with other algorithms.  Also, student  will help in writing a report and graph as a research assistant.Writing computer programs in Matlab, Knowing metaheuristics algorithms and optimization will be assests.
Optimization algorithms such as Genetic Algorithm, Particle Swarm Optimization, Ant Colony Optimization  etc. may be used to build classification models. The obtained classification model can be further used for diagnostic purpose. But, none of the available optimization algorithms are precise and leaves us with scope of improvement in classification sensitivity and specificity. UC Irvine Machine Learning Repository provides open access to 301 datasets. Wisconsin Diagnostic Breast Cancer (WDBC) dataset is chosen for our cancer classification study. Breast Cancer Wisconsin dataset consists of features computed from a digitized image of a Fine Needle Aspirate (FNA) of a breast mass. Fine needle aspiration is a type of biopsy procedure which involves insertion of thin needle into abnormal appearing tissue area or body fluid. In WDBC dataset each record represents follow-up data for consecutive patients seen. Each data entry consists of cell nuclei characteristics like radius, texture, perimeter, area, smoothness, compactness, concavity, concave points, symmetry and fractal dimension. Metaheuristic algorithms are popular for solving complex optimization problems. Bio-inspired algorithms are very efficient as it imitates the best features in nature. In this project, we plan to study cancer prediction through the cell nucleus of breast mass and use WDBC dataset, which illustrates the instances of malignant and benign breast cancer and the cell nucleus features associated with it. We would like to   propose a metaheuristic algorithm. The algorithm has been modified to be suitable to carry out classification rule mining. Through the proposed algorithm application on WDBC dataset, we will drive classification rule which can be used in decision making process during breast cancer diagnosis. The rule derived emphasizes that the malignant breast cells can be distinguished from benign cells, based on irregularity in shape of the cell nucleus. This can help in early diagnosis and decision-making process of cancer diagnosis.My recent research interests are best described as computational optimization and their applications,modeling and numerical analysis, metaheuristic/ evolutionary computing/artificial intelligence algorithms and their applications in engineering. In particular, I am interested in applying these algorithms to global optimization arising from output feedback controller design (continuous anddiscrete), mechanical engineering, wireless sensor network, data mining and datasets, and various optimization problems (myrecent proposal for discovery NSERC.Student is expected to know some skills of programming like MatLab or R software  and Metaheurtics  algorithms (is able to learn it quickly if s/he does not know). Student will write many computer programs by using matlab or R  software or Javaa and he will apply various Ant Colony Optimization algorithm, Hybrid Genetic Particle Swarm Optimization Algorithm, and Hybrid Simulated Annealing to datasets from UCI. He will compare these algorithms with each other algorithms.  Also, student  will help in writing a report and graph as a research assistant. After  I am going to propose a new metaherusitic algorithm and show this proposed algorithm is outperforms other algorithms in the literature. Our target is  to get this work published in referred journal and present it in a conference.  Students knows R or Matlab software. Knowing Metaheuristic algorithms and data mining will be assest
Due to advances in low-power wireless communications, low-power analog and digital electronics, the development of low-cost and low-power sensor nodes that are small in size has received increasing attention. Sensor nodes have the ability to sense the environment nearby, perform simple computations and communicate in a small region. Although their capacities are limited, combining these small  sensors in large numbers provides a new technological platform, called Wireless Sensor Networks (WSNs). WSNs provide reliable operations in various application areas including environmental monitoring, health monitoring, vehicle tracking system, military surveillance and earthquake  observationWireless Sensor Networks consisting of nodes with limited power are deployedto gather useful information from the field. In WSNs it is critical to collect the informationin an energy efficient manner. In this project,  we will present a new protocol for WSN routing operations. The protocol isachieved by using metaheuritics algorithms   (such as Ant Colony Optimization algorithm, Hybrid Genetic Particle Swarm Optimization Algorithm, and Hybrid Simulated Annealing Algorithms ) based optimization technique in network routing  to optimize routing paths, providing an effective multi-path data transmission method to achieve reliable communications in the case of node faults. We will aim to maintain network life time at a maximum, while data transmission is achieved efficiently, so an adaptive approach is developed according to this goal. The proposed approaches  are compared to a well known  other algorithms such as ant based algorithm named EEABR using an event-based simulator. Our goal is to offer significant reductions of energy consumption which is used as a performance metric for different sized WSNs. Also, we  will implement our approach on a small sized hardware component requiring minimum connections suitable for tiny node designs and we will develop an  methods for handling the routing tasks by using the proposed approaches  router chip. We will test Professor  M. A.  Tawhid Mohamed A. Tawhid got  his PhD in Applied Mathematics from the University of Maryland Baltimore County, Maryland, USA. From 2000 to 2002, he was a Postdoctoral Fellow at the Faculty of Management, McGill University, Montreal, Quebec, Canada. Currently, he is a full professor at Thompson Rivers University.His research interests include nonlinear/stochastic/heuristic optimization, operations research, modelling and simulation, data analysis, and wireless sensor  network. He has published in journals such as Computational Optimization and Applications, J. Optimization and Engineering, Journal of Optimization Theory and Applications, European Journal of Operational Research, Journal of Industrial and Management Optimization, Student is expected to know some skills of programming like MatLab and Metaheurtics  algorithms (is able to learn it quickly if s/he does not know). Student will write many computer programs by using matlab software or Javaa and he will apply Ant Colony Optimization algorithm, Hybrid Genetic Particle Swarm Optimization Algorithm, and Hybrid Simulated Annealing to routing in wireless sensor networks. He will compare these algorithms with other algorithms.  Also, student  will help in writing a report and graph as a research assistant.Writing computer programming (Matlab software or others); Metaheurtics  algorithms Writing report
The predominant philosophy of language held by many people assumes that words have fixed and stable meanings, often referred to as "exact or primary meaning," or "original, basic meaning."  Such a view is based on an assumption that words "have" or "possess" "proper meanings" and "precise definitions". This has important consequences for our understanding of communication processes in general, and for how "communication" is approached (or assumed) in virtually all academic disciplines. The centuries-old debate in translation theory with regard to "literal translation" assumes the notion of "literal meaning."  This notion is largely taken for granted in so-called Western thought; is it equally pervasive in other cultures?This research project aims to discover how wide-spread and deeply engrained is this assumption of "exact/original/basic" meaning among:1. peoples for whom English is their dominant language (e.g., in Canada, U.S., England, Australia); and2. other people groups (e.g., in Africa, Latin America, Asia).The research intern will engage in a historical survey of philosophers and linguists who have addressed "literal meaning" from an English or European framework, and then branch out to begin such a survey of perspectives on this topic from widely divergent cultural frameworks.Many scholars have demonstrated serious problems with the notion of "literal meaning" (e.g., Rometveit, R. 1988. On literacy and the myth of literal meaning. In R. Saljo (ed.), The written world (pp. 13-40). Berlin: Springer-Verlag.).  In considering the validity of such a notion, it will be helpful to also have some idea of how pervasive it is - that is, whether "literal meaning" is a category of Western thought, or whether in fact this category is universally assumed.Philosophy of language, particularly the nature of the relationship between linguistic expressions (words, phrases, intonation, so-called non-verbal language, etc.) and meaning.The student will engage in supervised research into the nature of meaning (as communicated via language) as it is understood by various people groups from at least three continents. This will include library research, Internet research, and interviews of linguists who have explored philosophy of language matters among people groups to be considered in the research project.Languages: the student must be fluent in English (at least ILR level 4 in Reading and Writing, and level 3+ in Speaking; see http://www.govtilr.org/Skills/ILRscale4.htm), and ideally will be a native speaker of a language other than English. The student should have some familiarity with the field of descriptive linguistics (including post-secondary courses in phonology, morphosyntax, and sociolinguistics), and will need strong research skills. Survey and interview skills, and some study of philosophy will be helpful but not strictly necessary.
One type of physiological stressor we can use to challenge the heart is Lower Body Negative Pressure (LBNP). Cardiovascular physiologists can use an LBNP chamber to unload the heart (pull blood away from the heart toward the lower limbs) and assess how the heart responds to this drop in blood pressure. Originally LBNP was used in space physiology research to understand why astronauts fainted upon returning to earth after extended time in space. LBNP is also used to simulate hemorrhage and is used to inform medical responses to trauma care in field conditions. Typically a human subject is placed lying supine on a table and their lower body is placed into this chamber and sealed at the level of the hips. The device contains a vacuum system that can be applied in a progressive fashion to vary the intensity of the suction to the body. LBNP chambers are available to purchase from a commercial vendor, however a custom built LBNP device will allow us to adapt the unit to our needs at a much lower cost. Thus I am looking for a student who has the skills required to build an LBNP device for our laboratory. My research program is centered on understanding how exercise can change the structure and function of the cardiovascular system in healthy humans as well as clinical populations. At the core of all of this, we look at how this differs between men and women. The Integrative Cardiovascular Physiology Laboratory uses exercise and other physiological stressors to challenge the heart and circulatory system to measure cardiovascular performance in chronic disease or in athletes who engage in chronic strenuous exercise. We specifically look at how the heart and arteries interact with each other using novel Imaging techniques. The student will be researching other devices that exist (some of which I will arrange an in-person tour to see and feel the materials used in other designs) and modify/create the best application for our lab. The student will have lots of opportunity to work on the concept, test out different components, and build a working prototype. When needed, myself or another department member may accompany the student to the building supply store to purchase necessary materials. Other materials may be purchased on line by the laboratory and delivered to the campus. Along the different stages of this project, the student will be expected to update the lab on his/her progress by giving a short informal presentation on where they are at with the project, problems, materials needed, next steps, etc. As far as the daily work environment, in addition to myself and other students in the lab, there are building and maintenance staff on campus that will be available to assist when needed. However, the student can expect to be working independently on their project. It is also expected that the student be able to work productively at times of minimal supervision.   This project requires an engineering student or any student who has experience building machines /devices. Construction materials may include wood, metal, or Plexiglas, and necessary hardware. Must be skilled with tools such as saws and drills. In addition to good technical skills, ideally this student will have good problem-solving skills. While different versions of this device are available to view online and in-person, I am looking for someone who will be able to work through the best options for our lab. 
Many reactions in organic chemistry require a catalyst in order to proceed and often these catalysts are transition metal complexes. An example of this is allylic substitution, which is an extremely important reaction within organic chemistry, one that provides a means for carbon-carbon bond formation. In such reactions, a substituent on an allylic carbon is replaced by another substituent. In particular, when done with enantioselectivity, these reactions can be useful in the synthesis of pharmaceuticals.Recently Carreira [1], as well as Hartwig [2], have shown that iridium complexes employing phosphoramidite ligands to be useful enantioselective catalysts for such reactions.Therefore in this project, our aim is to use hydrophosphoranes to prepare iridium complexes featuring a phosphoramidite ligand. These complexes can then be tested for catalytic ability in allylic substitution reactions. The particular ligand system that we will be employing is of interest in that:a) we have shown previously that the use of these hydrophosphoranes provides a simple and efficient route to phosphoramidite complexes;b) such phosphoramidite complexes will be chiral and therefore, in the long term, have potential as enantioselective catalysts.[1] Carreira et al, J. Am. Chem. Soc. (2014) 136, 3006−3009.[2] Hartwig et al, J. Am. Chem. Soc. (2002) 24, 15164−15165.Our research interests involve organometallic synthesis, that is preparing compounds of transition metals that also contain organic ligands. The primary goal is to prepare compounds that will prove useful as catalysts.Principally, we employ compounds called hydrophosphoranes (HPR4) as ligands in two ways. By deprotonation, we have prepared metallophosphoranes (M-PR4) [1] and we have also prepared phosphoramidite complexes using the hydrophosphoranes as a neutral bidentate ligand [2]. Some of these complexes function as catalysts in processes such as hydrosilylation [2].[1] Montgomery et al, Inorg. Chim. Acta (2014) 413, 121.[2] Montgomery et al, Inorg. Chim. Acta (2017) 465, 78.The student will attempt to prepare phosphoramidite complexes of Ir(I) using the hydrophosphorane HP(OC6H4NMe)2.This will be done primarily in an inert atmospheres glovebox, as well as using standard Schlenk and vacuum line techniques. Characterization of the compounds will be done through multinuclear (31P and 1H) NMR on site. If such complexes are successfully prepared, the student may also perform allylic substitution reactions, using the Ir(I) complexes as potential catalysts. These catalytic reactions will be monitored by GC/MS and confirmation of the products formed will be achieved by 1H NMR.All of these techniques mentioned here are not expected of the student initially but rather s/he will receive training in all these areas.The student should have completed at least, a first year general chemistry course and a second year course in organic chemistry, in both cases including a lab. Such courses should supply the student with sufficient skills to take on the project. Upper level courses in inorganic chemistry and/or organometallic chemistry would be advantageous but not required.For the additional skills and techniques described below (NMR, glove box etc.), the student will receive training as s/he enters into the project.
The year 1871 marked the first census of the Canadian federation, and became a regular practice that has compiled extensive and invaluable demographic and statistical data about Canada and its people. In 1901, thirty years after the first census, questions about religious affiliation were added, which has made it possible to track general religious trends for over a century. However, the value of measuring religious demographics only by asking individuals about their religious affiliation is an inadequate method for understanding religious participation.  This research project involves the collection of membership and attendance data for the various branches, sects, and denominations within all of the major religious groups in Canada. The project expands and updates substantially the work that has been done to-date in gathering data corresponding to three census years (1981, 1991, 2001) pertaining specifically to more than 160 Christian denominations. The main objective of this project is to provide a comprehensive picture of religious demographics and longitudinal trends in religious participation in Canada since 1981, as well as offer a much more detailed view of internal transitions within major religious groups during this same time period. The data will be compared to census data, and other studies done by sociologists in Canada. This research will help scholars in multiple disciplines as well as government and media personnel understand better the changing relationship between religion and Canadian society including questions around the impact of secularization in Canadian culture, and the experience of religious believers of all faiths who sometimes face suspicion, marginalization, and occasional conflict about religious freedom. The general field of my research is Canadian religious history with more specific interests in aspects of Mennonite studies, ethnicity and religion, the history of North American evangelical Protestantism, and the history of theological education in Canada.The project provides a student with an opportunity to play an active role in the search for, and acquisition and compilation of, data regarding the membership and participation in all of the religious traditions in Canada. This will involve researching relevant literature, and creating a network of contacts by identifying and connecting with leaders of religious groups via internet, phone or email to obtain information. As data is collected, the student will collate and organize it by using a series of linked Excel spreadsheets. The organized data will serve as the basis for identifying and analyzing trends in religious participation over a forty year period. The student will assist in preparing reports based on the trends identified in the data.* Applicable educational background in the humanities (for example, history, religious studies, sociology, anthropology, etc)* Computer skills, with experience in the use of Microsoft Word and Excel spreadsheets* Familiarity with one or more world religions is a plus* Well organized, detail oriented, and excellent analytical skills* Good relational and verbal communication skills* Responsible, motivated, able to work independently, persistent, not afraid to take initiative 
Retinoblastoma is a childhood tumour of the eye caused by inactivation of the retinoblastoma tumour suppressor.  This tumour suppressor is named after the cancer it caused when it was no longer functional.  It subsequently has been found that inactivation of this tumour suppressor is a common feature found in many forms of cancer.  Integrin-linked kinase (ILK), a protein well-known for its role in cancer biology, is increased in these childhood tumours and our preliminary evidence indicates that ILK is a potential therapeutic target for this form of cancer.  When retinoblastoma cells are exposed to an inhibitor that targets ILK, they are no longer mitotically viable.  Instead they undergo a form of cellular aging known as senescence.  This form of cellular aging may indeed underlie tumour regression that has been shown to occur in some retinoblastoma tumours.  Our goals are to study the impact of inhibiting ILK on cell division and cellular senescence and to determine the mechanism of this drug target. Integrin linked kinase (ILK), a known cancer therapeutic target, regulates cell cycle progression and malignant transformation.  Our lab studies ILK's role in mitotic function of cancer cells including the childhood cancer retinoblastoma.  ILK expression is upregulated in these  tumours, that both express and do not express the tumour suppressor Rb.  We have found that the oncosuppressive outcomes for anti-ILK therapies depends on whether or not the cancer cell expresses the tumour suppressor Rb.  By uncovering the relationship between ILK and the tumour suppressor Rb we will determine whether anti-ILK therapies are appropriate for Rb+ve and Rb-ve cancers.  This student will perform preclinical trials to investigate the effects of anti-ILK therapies on mitotic function in vitro.  They will perform immunocytochemical and immunofluorescent techniques to stain cells in order to analyze mitotic cells microscopically.  Progression of mitosis will be examined by real-time microscopy and by fluorescence activated cell sorting.  Effects of the anti-mitotic ILK chemotherapeutic on survival, senescence and proliferation will be performed using standard assays (i.e., caspase actvity, BrDu labelling, beta-galactosidase activity and flow cytometry).  Rb-dependent and -independent signalling pathways will be examined by Western blot analysis and kinase activity assays.  Changes in Rb's interaction with its effectors following phosphorylation will be examined using a SILAC (stable isotope labeling with amino acids in cell culture)-based proteomics approach.This student requires a strong background in cell biology and cancer cell biology.  Ideally this student will have laboratory training that includes microscopy (i.e., light, fluorescent and confocal) as well as standard techniques in cell biology (i.e., SDS-PAGE gel electrophoresis, Western blotting and mamalian cell culturing).  A student who has had Good Laboratory Practices training and Biosafety Level 2 training is preferred. 
Since 9/11, especially, much of the world has plunged into enormous levels of insecurity. This level of uncertainty shows little sign of abating any time soon. Some people and organizations seek to alleviate the uncertainty directly, and others seek to leverage it for their own political, business, or personal gain. This project seeks to discover and elucidate  the variety of ways human beings have created certainty and psychological security for themselves and their kin in the environments in which they lived in ancient times, with a view to understanding the social and inter-cultural stresses of our own times.Philosophical and social/cultural themes in ancient literature of the western tradition, especially biblical literature.Students will survey representative ancient literature, especially in the western tradition (Roman, Greek and Hebrew), and identify and describe in detail, systematic human approaches to creating existential certainty about the world they lived in. Facility in one or more of Latin, Greek or Hebrew is advantageous but not essential. Students will hone their thinking, research, and presentation skills.There will be opportunity for the student to present findings to other students and to faculty.Excellent skills in literary research.  Excellent organizational and writing skills. Capacity to think philosophically.
"The seamless integration of large data sets into sophisticated computational models provides one of the central challenges for the mathematical sciences in the 21st century" (Stuart & Reich, SIAM News, Oct. 2015).  This project will address this challenge by studying the important problem of modelling sea surface temperatures.  Intense diurnal warming of the surface of the ocean commonly occurs in low wind and clear sky conditions, when the wind-driven turbulence is insufficient to erode the near-surface restratification caused by absorption of solar radiation during the day.  Current ocean general circulation models do not adequately resolve such processes, but instead model a 'bulk' sea surface temperature (SST), representing some temperature within the top 10 metres.  However, observations of the SST come predominately from satellite retrievals that measure a 'skin' SST, many of these observations occurring during the daytime cannot be used by the ocean models because of the diurnal warming effect.  This study will use a one-dimensional mixed layer ocean model (Pimentel et al., 2008) to model the diurnal thermocline.  The aim is to develop an operator that can quantify the diurnal warming signal from the satellite observations so that they can be utilized by ocean general circulation models.  Advancing capability to effectively assimilate satellite observations of sea surface temperature with proper account of diurnal cycle together with thermo-dynamical coupling with near-surface ocean state is highly relevant to increasing accuracy of ocean analysis and prediction.My research involves developing and applying mathematical and computational models to address pressing environmental challenges.  My research group, located in Greater Vancouver, is currently implementing data assimilation methods for ocean modelling as well as glacier and ice-sheet modelling applications.  Data assimilation seeks to optimally combine observational data with a numerical model to determine the best estimate of the state of a system.  The student will gain a deeper understanding of research in computational geophysical fluid dynamics.  They will be taught some of the physics of near-surface ocean processes and the mathematical models used to describe the evolution of sea surface temperature.  They will develop valuable research skills in computational modelling and learn about data assimilation methods.  Under supervision the student will design and implement model simulations involving data assimilation algorithms and analyze the results.  They will get a chance to present their results and participate in group meetings.  The student will begin research on a project that could be continued as a graduate thesis project in the Applied and Computational Mathematics Program at Simon Fraser University.I am looking for a student with a strong background in university mathematics and an interest in environmental applications.  Some prior experience with coding e.g. in MATLAB or Python is expected and coursework in computational modelling and/or numerical analysis is desirable.
"The seamless integration of large data sets into sophisticated computational models provides one of the central challenges for the mathematical sciences in the 21st century" (Stuart & Reich, SIAM News, Oct. 2015).  This project will address this challenge by studying the important problem of modelling glacier dynamics.  Understanding the non-linear relationship between surface meltwater and glacier speedup is essential in projecting glacier and ice-sheet contributions to sea-level rise.  Critically the ice dynamic response to meltwater is dependent on subglacial drainage morphology and evolution.  The key variable of interest at the ice-bed interface is the effective pressure as this controls the glaciers ability to slide.  The distribution of effective pressure (the difference between ice overburden and subglacial water pressure) at the glacier bed is directly related to the configuration of the subglacial drainage system.  Unfortunately, direct measurements of the subglacial system are difficult and we rely almost exclusively on models, the physics of these models is a source of uncertainty (because they are not constrained by direct observations).  This project will explore the possibility of data assimilation to constrain these models and better predict the seasonal dynamics of glaciers.  A data assimilation scheme will be incorporated into a hydrologically coupled higher-order ice-flow model (Pimentel & Flowers, 2011).  We will perform simulations that explore the use of surface ice velocity measurements to reduce uncertainty in the following quantities: 1. basal ice velocities, 2. basal water pressure, 3. effective pressure, 4. friction-law parameters, and 5. subglacial drainage parameters.My research involves developing and applying mathematical and computational models to address pressing environmental challenges.  My research group, located in Greater Vancouver, is developing data assimilation methods for ice-sheet and ocean modelling applications.  Data assimilation seeks to optimally combine observational data with a numerical model to determine the best estimate of the state of a system.  Improving our understanding of glacier and ice-sheet dynamics is essential for monitoring and predicting environmental changes such as sea-level rise estimates, assessing risk associated with glacier-related hazards, as well as improving knowledge of changes to glacier runoff and its effects on fresh water supply.The student will gain a deeper understanding of research in computational geophysical fluid dynamics.  They will be taught some of the physics of glacier flow dynamics and the mathematical models used to describe the evolution of glaciers.  They will develop valuable research skills in computational modelling and learn about data assimilation methods.  Under supervision the student will design and implement model simulations involving data assimilation algorithms and analyze the results.  They will get a chance to present their results and participate in group meetings.  The student will begin research on a project that could be continued as a graduate thesis project in the Applied and Computational Mathematics Program at Simon Fraser University.I am looking for a student with a strong background in university mathematics and an interest in environmental applications.  Some prior experience with coding e.g. in MATLAB or Python is expected and coursework in computational modelling and/or numerical analysis is desirable.
The project seeks to identify and elucidate the occurrence of empirical thinking and the use of empirical evidence in biblical literature.Philosophical and social/cultural themes in ancient literature in the western tradition, especially biblical literature.What is it that gives science such a predominant place in advanced modern societies? Is it empirical thinking, or is it something else? What place did ancient cultures give, if any, to empirical evidence and empirical thinking?  Student researchers will survey the biblical literature in both testaments to identify meaningful examples of empirical thinking and the use of empirical evidence. Once identified, students will elucidate in detail the mind set implied and make relevant comparisons with other ancient literatures. Attention will need to be paid to literary genres and various historical/cultural/political settings.  English language translations will be used for this, though some background in Latin, Greek or Hebrew will be welcome. Students will have opportunity to present findings to students and to faculty.Great skills in literary and historical research. Competency with digital literary research tools is essential. Excellent writing skills. Capacity to think philosophically. Competence in ancient Latin, Greek or Hebrew will be an asset but not essential. 
For the first time in history, in 2012, the number of people on planet earth living in cities surpassed the number not living in cities. This is a vast, continuing, and probably accelerating phenomenon. The purpose of this project is to elucidate the developing (and ambivalent?) view of the city, and the process of urbanization in biblical literature, from "the garden" to "the heavenly city." Other ancient literature will also be investigated to gain additional perspective.Philosophical and social/cultural themes in ancient literature of the western tradition, especially biblical literature.The research student will need to survey all direct or indirect references to the city in biblical literature and, taking into account various genres and various social/historical and political backgrounds, describe in detail the development of thinking about the city. The student will develop skills in historical research and will have opportunity to present findings in oral and written form to students and to faculty.Great literary research skills are necessary.  Good facility with digital research tools is essential. Excellent analytical, organizational and writing skills are required. Some background in ancient Greek and Hebrew or other ancient languages will be an asset but not essential.
Vancouver, British Columbia, one of Canada's most diverse and exciting cities, is the venue for at least 5  Christian churches growing at spectacularly rapid rates over the last 10 years. This is in the face of a very highly celebrated degree of diversity, plurality and especially "secularity."  This is an unusual and unexpected phenomenon, and it begs for critical attention,  careful analysis, and profound understanding.Philosophical and social/cultural themes in biblical literature with a secondary interest in certain social science research.Research students will need to analyze all available documentation and digital presentations of these churches, and observe public functions, behaviors and communications of these churches, with a view to describing what the underlying attraction is to people involved. Some interviewing will be needed. Students will write up detailed observations, create a framework for understanding, and formulate a series of hypotheses for possible follow up with further research. Students will have an opportunity to present findings to students and to faculty.Students will need a background in social science research and theoretical understandings of sociology and anthropology. 
In order for a living cell to perform all of its functions, materials must be transported into, out of,  and within the cell. One of the goals of our research program is to understand how changes in cytoskeleton dynamics modulate intracellular transport. Our past research identified UNC-53 and the Navigators (NAVs), a family of proteins found in both worms and humans that regulate the migration of cells, the outgrowth of neurons and cellular processes during development, and the ongoing transport of molecules within the cell during its lifetime. The subsequent characterization of novel molecular interactions and live imaging studies of cell migrations during development have suggested that NAVs exert their activity at the point of cytoskeleton assembly. The objective of this project is to characterize in greater detail the function of UNC-53/NAVs in intracellular transport by examining this process at high resolution within the excretory cell of C. elegans. Using fluorescent reporters tagged to molecular markers of specific types of vesicles or sub-cellular compartments (for example, early endosomes) we can monitor the transport  of these molecules in real time.   A confocal microscope and imaging software will be used to determine the number, size and distribution of transport vesicles in normal and mutant animals. One of the unique features of our system is that we can observe intracellular transport in the context of an entire living multicellular animal, a tiny worm that is less than 1 mm in length.The bones, cartilage, muscles and tendons of the human body provide flexibility and movement to the individual. At the cellular level, the cytoskeleton performs an equivalent function, by orchestrating a variety of cellular shape changes and movements, including cell division, cell migration, cell outgrowth, and intracellular transport. But what regulates cytoskeleton dynamics and how do these changes alter cell shape and behavior in an animal? Our research is aimed at answering these questions.  We use techniques in genetics and cell biology to study these processes in a simple model worm called C. elegans.The intern will spend most of their time working in the cell biology laboratory on the Langley campus of Trinity Western University, which is located approximately 40 minutes away from downtown Vancouver.  They will learn techniques in genetics to construct mutant strains of C. elegans for analysis.  Fluorescence and confocal microscopy, video and time lapse photography using a CCD camera will be used to document intracellular transport processes in living cells.  Excretory cell transport processes will be observed using a series of fluorescent reporters that highlight various compartments within this cell (vesicles, early endosomes, late endosomes etc). Image analysis software will be used to determine the size of vesicles and their velocity during transport.   In addition, the student will construct kymographs to track the dynamic process of vesicle movement in the excretory cell in C. elegans.  The intern will also gain experience in statistical analysis.   The student will be mentored by Biology faculty and other researchers on a daily basis and at weekly lab meetings.  There will also be the opportunity to attend professional development workshops and research seminars at various Vancouver area universities including Trinity Western University, Simon Fraser University, and University of British Columbia. At the conclusion of the internship, the student will present their research results to faculty and students in the Biology department.The ideal intern will have at least two years of undergraduate education in biology or a life science.  Specifically, the student should have taken some courses in cell biology, molecular biology and genetics.  Additional background in microscopy, developmental biology, neurobiology, and biochemistry is helpful but not required.  Some experience in basic lab techniques and safety is required.  
In partnership with the Children’s Heart Centre at BC Children’s Hospital (BCCH), we have a large set of echocardiographic images that need to be analyzed as part of a retrospective study looking at heart growth in children whom have had a heart transplant. The children who are patients at BCCH are followed annually. Part of their follow-up involves having echocardiographic images taken so that heart function and structure can be evaluated. Our research demonstrates that heart function in these children is below normal, despite having a healthy heart. Our hypothesis is that the transplanted heart is smaller for a given child’s age than a non-transplanted heart. In order for us to test this hypothesis, we wish to review the echocardiographic images from the time of transplant in all of our patients (approximately 45). In some patients, we may only have five years of data, while in others we have 15 years. The data will be analyzed at in the Integrative Cardiovascular Physiology Laboratory at TWU (which is part of the Greater Vancouver area). Some training will occur at BCCH. The images will be analyzed using specialized software and the data compiled in a spreadsheet for interpretation and analysis. My research program is centered on understanding how exercise can change the structure and function of the cardiovascular system in healthy humans as well as clinical populations. At the core of all of this, we look at how this differs between men and women. The Integrative Cardiovascular Physiology Laboratory uses exercise and other physiological stressors to challenge the heart and circulatory system to measure cardiovascular performance in chronic disease or in athletes who engage in chronic strenuous exercise. We specifically look at how the heart and arteries interact with each other using novel Imaging techniques.This project will be conducted at TWU campus. Initially the student will be taken to BCCH to learn about the acquisition of the images and to collect the data for analysis. Ethical approval and recruitment will take place prior to the student arriving in Vancouver. The position will involve learning about echocardiography, learning how to analyze the digital images and then performing the analysis. Once the student is comfortable with the analysis, they may be working independently on numerous days while they complete this part of the project, thus they should be comfortable working independently. There will be other students and researchers available for help and support. Once the data is analyzed, the student will learn how to present and interpret the findings, including statistical analysis and the creation of figures and charts. The student will have an opportunity to present these findings within TWU, and will also have time to contribute to writing of the manuscript. Thus, this project involves data analysis, interpretation and working towards publication of a manuscript. The student will not be expected to work on this project at the end of the placement but will be informed of the manuscript progress.  Students from Medicine, Physiology or Life/Health/Biological Sciences are ideal candidates for this clinical research experience that involves current imaging modalities. As this project has various components, the student does not have to have expertise in all areas, but have a genuine interest in cardiology and research. Ideally the student has a background in physiology and/or human anatomy and has a good understanding of the heart. Advanced knowledge of cardiac function is not required. The student should be a detail-oriented person who cares about performing the analysis accurately and can learn from their mistakes.  
With co-workers in Honduras, we are looking at natural soapy compounds (surfactants) from fruits of a tree found throughout Central America, Sapindus saponaria. (A related species, S. mukorossi grows in central and south Asia.) In Honduras, the tree is often called Jaboncillo, which means "little soap" and common English names are "soapberry" or "soapnut." In Central America, an older traditional use of the fruits was for washing clothes. It turns out that the fruits are high in two main groups of natural surfactants: saponins and acyclic sesquiterpene oligoglycosides (ASOGs). There are four main parts to the project. One is to characterize the surfactants. This involves various aspects of analytical chemistry – identification and quantification of the compounds. Extraction procedures must be used along with various instruments including HPLC/DAD and MALDI-TOF mass spectroscopy. A second part concerns practical formulation. The (fruit) pericarps contain sugars, polyphenols, and other compounds that may (or may not) be undesirable when extracts are put to various uses. Thus, a range of berry materials, from unaltered fruit to various levels of purified components could be valuable for conducting tests and for use in different applications. A third part is a survey to determine surfactant profiles and variation among wild trees in Honduras. A fourth part involves biological effects and uses of the surfactants. For example, the literature indicates that some saponins may be anti-fungal and/or possess other biological properties. It is likely that the student will be involved in more than one part of the project but that will depend somewhat upon their interest and background. The investigation of biological properties could involve spending time in a lab at Simon Fraser University (SFU) as well as TWU. Beyond the science, a goal is to find marketable products that help improve the income of Honduran farmers.  My area of research is plant and soil chemistry. I study natural plant chemicals in various contexts. One is to investigate how natural chemicals produced by plants may play ecological roles in interactions with other organisms (chemical ecology). A second context is investigating how to apply a plant’s natural chemistry in agriculture to reduce pesticide use and increase sustainable practices. There may be other uses for plant natural products as well, such as in medicine. In some cases, many uses may be possible. Developing them may help economic development in locations where the plants grow. The student will perform plant product extraction procedures. High pressure liquid chromatography (HPLC) is used to help separate, identify, and quantify the compounds in the extracts. Students will be trained in several HPLC procedures and as they are trained will be expected to operate and run their own extracted samples on the HPLC.  As noted in the research project description above, a particular emphasis may be developed depending upon the student. Those inclined toward chemistry may be expected to participate in method development, working with other separation techniques beyond HPLC, fraction collection, use of mass spectroscopy (ESI and MALDI-TOF), and possibly use of NMR. Others may participate in analysis, both of chemistry and/or in using statistics for analysis of data, for the tree survey part of the project. Those more interested in the biological parts of the project would be involved in collecting and growing organisms, and conducting bioassays. We are especially interested in tests with fungal organisms but also an invertebrate. Even with the biological part, chemical analysis of extracts using HPLC will still be required of the student. It is important to connect biological effects with the chemistry. Fungal testing could involve going to a lab at SFU (see above). Like TWU, SFU located in the greater Vancouver metropolitan area. City bus or carpool transportation would be necessary. In such case the student would split time between SFU and TWU. Students who have completed at least two years of university studies are preferred. A basic understanding of university level introductory chemistry and some organic chemistry is necessary. Skills in making solutions, the ability to calculate concentrations, and some mechanical aptitude to work with equipment are needed. Knowledge of analytical chemistry is beneficial. Introductory knowledge of plants, microbiology (especially fungi), and general biology is also desirable. 
In partnership with Drs. Kathryn Armstrong and Tom Blydt-Hansen at BC Children’s Hospital (BCCH), we are investigating the cardiovascular health and exercise capacity in children whom have undergone a solid organ transplant (SOT) and are being followed at BCCH. The few studies to date have reported that these children have lower activity levels and exercise capacity than their healthy peers and thus may be particularly vulnerable to developing cardiovascular disease. More research is needed to learn about the activity habits, muscular strength, and exercise capacity of SOT recipients. As a first step we need to gain a better understanding of what these patients are physically capable of doing, what they are currently doing (activity and diet habits), and if improvements need to be made to their activity habits in comparison to their peers. The objectives of this study are to document current levels of fitness, physical activity, subjective views on exercise, quality of life, and activity preferences. Ethical approval and recruitment will take place prior to the student arriving in Vancouver. The student will be actively involved in the data collection including questionnaires and the physical testing of the patients (aerobic and strength). They will be supervised daily by a Clinical Exercise Physiologist and all assessments will be conducted at BCCH.My research program is centered on understanding how exercise can change the structure and function of the cardiovascular system in healthy humans as well as clinical populations. At the core of all of this, we look at how this differs between men and women. The Integrative Cardiovascular Physiology Laboratory uses exercise and other physiological stressors to challenge the heart and circulatory system to measure cardiovascular performance in chronic disease or in athletes who engage in chronic strenuous exercise. We specifically look at how the heart and arteries interact with each other using novel Imaging techniques.This project will be conducted at BCCH in Vancouver, and the study protocol will be provided. Initially the student will shadow and be trained by the research team and/or Exercise Physiologist as needed. The student will be expected to advance in a reasonable time frame working independently, as the clinical staff may not be available at all times during the patient visit. The student will make up step-by-step protocol guides to be used by themselves and others involved in the study. Study materials such as clipboards, pencils, questionnaires, and protocol guides will be organized and prepared daily by the student researcher. Following each assessment, the student will enter the data into the study database. As patient data becomes available, the student will summarize the findings, and present the study progress to the research team at bi-monthly meetings. With support and direction by the research team, the student will prepare a presentation to be given to the Solid Organ Transplant Research Group at one of their meetings in the summer that coincides with nearing the end of the study placement. Thus this position develops hands-on assessment, data analysis and presentation skills. Students with knowledge in Kinesiology, Rehabilitation Medicine, Health Studies, or Exercise Physiology are ideal candidates for this clinical research experience that involves hands-on experience with patients. The student should have an interest in human physiology, exercise physiology, rehabilitation science and/or health. Ideally the student has some background in exercise testing, but they will be trained and supervised in this area. The student needs to enjoying working with people and children, is reliable and passionate about working in Clinical Rehabilitation. The student should be a detail-oriented person who cares about performing the analysis accurately and can learn from their mistakes. 
In the past decade, two of the most surprising biological discoveries were a) the relatively small number of human genes and b) most of the human genome is transcribed and are associated with regulatory Ribonucleic acid (RNA). Examining the functions of these regulatory RNAs will be challenging and with implication on many biomedical applications. Understanding the secondary and tertiary structures of RNA is critical for determine their diverse biological functions. The RNA design problem is an emerging research topic focus on designing RNA sequence that will fold into a specific secondary structure. This problem is the inverse of the secondary structure prediction problem. RNA design is of central importance when engineering novel molecules and has the potential to impact many fields of biology.Solving the RNA design problem requires searching large combinatorial space of all possible sequences for the one that folds into the predefined structure. Currently, it is not known whether a provable efficient algorithm exists for the RNA design problem. This research project aims at using Computational Intelligence paradigms to tackle the RNA design problem. Specifically using simulated annealing, we propose to design a generic and powerful algorithm that will outperforms existing RNA secondary structure design algorithms. The objectives for this research project are: 1) to apply CI methods to the problem of RNA design; 2) to contribute improved data presentations, operators, and algorithms for computational biology; 3) to contribute software tools for RNA folding, visualization, and comparison of structural information. This project includes a solid and significant computational component, theoretical modeling of the algorithm, and an experimental aspect. We anticipate that this project will make significant impact and help in advancing the field of evolutionary and structural biology.• Bioinformatics • Intelligent systems modeling and optimization• Software engineering for mobile platforms• Evolutionary computation • Image analysis and scientific visualization • Analysis, design, development and evaluation of training and education materials and programs in eLearning environments • To further evaluate and enhance the SIMARD (A simulated annealing based RNA design algorithm) by incorporating new computational intelligence paradigms. • To develop RNA structural comparison tools.• To develop molecule vsualization tool - Experience implementing algorithms in C, C++ or Java- Basic knowledge in software engineering - Interest in real-world applications of advanced algorithms- Experience with computer graphics and scientific visualization will be a plus
Dance is one of the art forms that has been the slowest to adopt technology. One of the reasons is that choreographers and dancers often are reluctant to let the technology get between their creative process and the live kinaesthetic experience. In addition, traditional desktop computers with keyboards and mouse as interface are cumbersome to include in the rehearsal. Therefore, with the recent advances in multi-touch interfaces and the more portable platforms such as the iPad, there exists an opportunity to apply new hardware to this creative process. An iPad device provides a unique set of challenges and opportunities for the user to interface with the machine. Every iPad device comes equipped with an accelerometer and multi-touch sensors, so that this platform allows the user to interface with the computer in a more intuitive fashion.The main part of this project will focuses on explore the use of computational intelligence algorithms to human movement analysis and generaiton. The student will be working along with more experienced software engineering in creating software that support artists. Artists can be conductor creating gesture for musical direction or choreographers in the creation and animation of new dances.Check out my website: http://www.herberttsang.org• Computational Intelligence, evolutionary computation • Bioinformatics • Software engineering for mobile platforms• Signal processing and scientific visualization1. To conduct a thorough review of the existing literature on the subject of using multi-touch interface to notate dance.2. Identify and implement a sub-set of the functionalities for the iPad platform.3. To help with evaluation the software with a selected group of users.- Experience implementing algorithms in C/C++ - Basic knowledge in computer graphics- Software engineering skills - Experience with iOS development will be a plus - Interest in real-world applications of advanced algorithms
MovingStories Research: Science and Art Collaborationwww.movingstories.caThe MovingStories research partnership explores the design of digital tools for movement, meaning and interaction. Human movement is ubiquitous but is also complex – it is simultaneously expressive, communicative, functional and intelligent. MovingStories is an interdisciplinary research project that brings together scientists and artists in computing science, dance, music, theatre, machine learning, cognitive science, psychology, health, game design and virtual reality. Movingstories researchers work together to understand movement knowledge, and to integrate research methods from a diverse range of disciplines – highlighting somatic movement expertise, and including arts, design, social science, computer science and engineering.The movingstories research is interdisciplinary. Students will work together in a cohort to develop software, to create new digital tools for performance, health and computing science. Students in computing science, machine learning, dance, movement analysis, music (electroacoustic and electronic) and theater are welcome to apply to this research cohort.  This research partnership is led by Simon Fraser University and the School of Interactive Arts and Technology, and includes international partners including the Laban/Bartinieff Institute of Movement Studies based in New York, The University of Illinois’s eDream Center housed at the National Center for Super Computing Applications (NCSA), the University of Illinois Dance Department, the Emily Carr University of Art and Design, the University of British Columbia Department of Theatre. MovingStories is also working with Industry partners that explore movement interaction and design: H+Technologies that explores whole body movement interaction using vision-based gesture recognition for contemporary sensing such as mobile platforms and kinect and leap-motion, Credo Interaction that has created a software tool for choreography and human movement animation that is focused on graphics software development, and NZ Technologies that explores movement ergonomics using new depth cameras that enable mapping between vision-based sensors and point cloud technology to support This project proposes to investigate, design, and prototype an application on tablet and smartphone for the study of artistic movement. The artistic movements that we want to study include dance and conductor’s gesture.  With the recent advances in multi-touch interfaces and the more portable platforms such as the iPad, there exists an opportunity to apply new hardware to this creative process. Computational intelligence and genetic algorithm will be some of the techniques we plan to employ.1. To conduct a thorough review of the existing literature on the subject of using multi-touch interface to notate dance and/or conducting gesture.2. Identify and implement a sub-set of the functionalities for the iPad platform.3. To help with evaluation the software with a selected group of users.- Experience in developing software in C, C++ or Java- Basic knowledge in software engineering - Interest in real-world applications of advanced algorithms- Experience with computer graphics and scientific visualization is a plus
New and better methods to make materials are constantly being developed due to the rapidly growing requirements of industry and society at large. This is especially true when it comes to making exact kinds of micro and nanostructured carbon-based materials. The reason being that many of these types of materials (existing as well as predicted) have properties (e.g. high strength, good electrical conductivity, etc.) which are highly desirable for various real-life applications. However, until more recently, the methods used to make them have: 1) Used toxic reactants, 2) Produced harmful wastes and 3) Have   been energy inefficient. A core part of this research will be to look for approaches that will result in new types of micro and nanosized materials that will act as removable patterns into which carbon can be shaped. These approaches will of necessity be cleaner, safer as well as more energy efficient. In addition, chemicals formerly thought of as ‘waste’ will be considered either as possible starting reactants to make the patterns, or to make the micro and nanosized carbon-based materials themselves. These templates will be synthesized by wet chemical techniques. Thereafter they will serve as sacrificial templates in a tube furnace where an appropriate hydrocarbon source will be used to produce carbonaceous materials. Once these materials have been synthesized they will be characterized and tested in various ways including as: 1) Fillers to make new types of composite materials, 2) As energy storage materials.My research area lies in investigating various synthetic strategies for shaped carbon nanomaterials. In recent years I have branched out into two new areas:  1) The synthesis and application of colloidal, shaped, inorganic crystalline solids as templates for hollow or filled carbon materials, 2) The use of solid waste materials as either catalysts for carbon material synthesis or as sources of carbon to make these nano and micro-sized carbon materials. In both I have begun focusing on finding applications for these nanomaterials in areas such as composite materials and energy production/storage. In this project the student will be working in the chemistry laboratory under supervision to systematically synthesize a range of shaped carbon nanomaterials. Thereafter, with the aid of their supervisor or appropriate postgraduate they will be using a variety of pieces of equipment to characterize these nanomaterials. The student will participate in the characterization of these materials, with the express intention of finding applications for them. Occasionally the student will be required to search for and collect research articles in this related area to help support their findings which they will write-up as a report at the end of the project. Finally, the student will be expect to make at least one oral presentation to a research team on their research findings.     A student conducting this project will have to have a strong chemistry/materials science background. In particular a firm understanding of Nanomaterials Science will be good. A student will have to be proficient in wet chemical syntheses, as well as being able to quickly learn how to use a tube furnace for high temperature syntheses. Knowledge of characterization techniques such as: power X-ray diffraction, transmission electron microscopy, thermogravimetric analysis and laser Raman spectroscopy will be of great importance.   
Current practices in chemistry and biochemistry are often time-consuming and expensive. Microfluidics has been recognized as a suitable technology platform for the detection, analysis and manipulation of biochemical samples for genomics, proteomics, and clinical diagnostics. Historically, microfluidic devices employed the use of closed channels through which continuous flows of liquid are pushed by mechanical means. These systems, called continuous flow microfluidics, are generally very complex to manufacture and require the fabrication of micro-pumps and micro-valves which are not available off-the-shelf. Because of this and their limited capability to be applied across multiple applications, these systems have not reached their desired potential.  In the late 1990’s, the new generation of microfluidic devices called lab-on-a-chip (LOC) was introduced. LOC devices, working based on the manipulations of individual microdroplets, eliminate the need for channels, pumps, and valves. LOC consists of droplets sandwiched between two electrode plates which are layered by insulating material. When an electric field is applied between top and bottom plates (across the microdroplet) the surface energy of the drop changes, causing the motion of the droplet. Numerous experimental and numerical studies have been conducted to control the behavior of the droplet (e.g., evaporation) as it moves on the chip. Despite the progresses made in these studies focusing on pure samples, the behavior of the droplet containing particles such as biomolecules has not been well understood. In essence, the motion of the biomolecules toward the surface of the chip, referred to as biomolecular adsorption, has been recognized as the main challenge in adapting LOC technology to biomedical applications. The migration of the biomolecules to the chip and their adsorption will lead to sample loss, cross contamination, increased micro droplet sticking and undesirable changes in the chip surface. Therefore, a thorough understanding and control of the adsorption process is a crucial task Lab-on-a-Chip, Digital Microfluidics, Dynamic Modeling, Microfabrication, Experimental Study, electrowetting, dielectrophoresis, adsorption, biological samplesstudent will participate in all aspects of the research including device micro-fabrication, sample preparation, performing experiments, and data analysis. The specific responsibilities of the student over the course of the research include: (1) Study the behavior of the biomolecules using the numerical model (3 weeks). (2) Conduct experiments with BSA, and verify the numerical model (2 weeks). (3) Conducting a series of experiments with different bio-molecules with different sizes and charges (3 weeks). (4) Identifying factors to control/prevent undesired absorption (2 week). (5) Write the report describing the findings, and prepare the results for publication in a peer-reviewed journal (2 weeks).I will supervise the student on a daily basis. We have four graduate students and three undergraduate students in our microfluidic research group working on the design of flexible and cost effective chips for different operations. The student will be fully trained and oriented to our Micro-Nano Fabrication Facility. We also have weekly group meetings during which the students present their progress and receive feedback from the group. This arrangement increases the interactions between the students. The student will attend these meetings and present his/her work. The student will also be exposed to other ongoing research activities at our laboratory including fuel cells and microsensors for water quality monitoring.The Advanced thermo-Fluidic Laboratory (ATFL) is interested in hosting a senior Mechanical or Electrical Engineering student with strong background in circuits, electrical and magnetic field as well as software and hardware development. Knowledge and hands on experience with MATLAB as well as familiarity with techniques of image processing is required. Working experience in the areas of biochemistry and lithography are appreciated for this position. The student must have experience with working in a research environment and be interested in teamwork. Technical writing skill is critical and the applicant must be enthusiastic about disseminating his/her research results.
In the past century, there has been dramatic climate change due to the greenhouse effect, widely believed to be related to increased levels of carbon dioxide in the atmosphere. More evidently, emissions from industry and motor vehicles are the main cause of urban air pollution that claims thousands of lives in Canada annually. As the multitude of threats to our environments and lives on this planet continues to increase, the urgency for exploring clean energy sources emerges. Hydrogen fuel cells have drawn much attention in the last decade as a high-efficiency and low-emission source of energy. The fuel cell consists of a membrane electrode assembly (MEA) sandwiched between two flow channels. The MEA contains a polymer electrolyte membrane embedded between two porous gas diffusion electrodes (GDE). The GDE is composed of a platinum catalyst and a gas diffusion layer (GDL) constructed from porous substrates. Fuel cell technology has come a long way in the last few years. However, the performance of fuel cells still must be improved significantly before they can emerge as a viable power source. One of the major problems of current fuel cells is water management. In essence, the membrane needs to be well hydrated; whereas the excess water causes flooding inside the cell, blocking the pores of the GDL. If the GDL does not remove the water effectively the cell will stop running. The ability of the GDL in transferring water from the cell is quantified based on a parameter called “wettability” describing interaction of water with the porous structures of this layer. Despite the importance of this parameter, its accurate measurement is very difficult (if not impossible) due to the complex structure of the GDL constructing from randomly-distributed pores.The proposed project plans to utilize a liquid penetration technique to find the wettability the porous Fuel cell, porous media, flow field, modeling, experimental measurements, interfacial tension, membraneless laminar flow microfluidic fuel cells The student assigned to this project will work closely with the PhD student who is developing accurate models simulating the flow inside the porous structure of the fuel cell. The accuracy of the models highly depends on the properties of the porous structure, especially wettability. The student is responsible to characterize 10-industry-standard porous samples and test the fuel cell performance to identify the relationship between the properties and the power output of the cell. Over the course of the research the student will be involved in the following tasks:(1) Conducting the wettability experiments with a variety of the GDLs (2 weeks).(2) Measuring the pore size distribution and permeability of the selected GDLs (2 week)(3)  Analyzing the data obtained from the above two tasks (1 week).(4)  Conducting fuel cell performance tests with the same GDLs (3 weeks).(5) Identifying a relationship between wettability and fuel cell performance (2 weeks).(6)  Writing a report and preparing the results for a paper (2 weeks).I will supervise the student on a daily basis. We have six graduate students and four undergraduate students in our fuel cell research group working on the design of more efficient fuel cells. Thus, we always organize weekly group meetings during which the students present their progress and receive feedback from the group. This arrangement increases the interactions between the students. The student will attend these meetings and present his/her work. The student will also be exposed to other ongoing research activities at our laboratory including MEMS fabrication and modeling of microdroplet in digital microfluidics systems.The Advanced thermo-Fluidic Laboratory (ATFL) is interested in hosting a senior Mechanical or Chemical Engineering student with strong background in thermodynamics, energy systems as well as software and hardware development. Knowledge and hands on experience with MATLAB as well as familiarity with techniques of image processing is required. Working experience in the areas of fluid dynamics, electronics, and electrochemistry are appreciated for this position. The student must have experience with working in a research environment and be interested in teamwork. Technical writing skill is critical and the applicant must be enthusiastic about disseminating his/her research results.
Unsafe water supply causes 88% of the worldwide diarrhoeal diseases which constitute 4.1% of the total daily global disease burden and results in the death of 1.8 million people every year. The pathogens responsible for these diseases range from bacteria to parasites. Although a significant amount of efforts has been dedicated towards resolving this issue, there are still major drawbacks which impede a rapid yet accurate action against any probable epidemic. Therefore, there is an urgent need for developing a rapid, reliable and accurate detection method applicable to a wide range of pathogens. Using numerical modeling, we have developed a preliminary design for an inexpensive capturing tool which is expected to detect the microorganisms in a nearly real-time manner. This tool will consist of slotted plates each of which is coated (activated) with capture molecules (i.e., antibodies specific to the pathogen of interest). As water passes over each plate, the pathogens moving over the activated surface will be seized by the capture molecules. After sampling is complete the capture plates will be placed in a solution of extremely bright and easy to detect micro-retroreflectors (µRRs) activated with capture molecules specific to the target pathogens. The µRRs bind to the pathogens trapped on the surface of the plates and form pathogen-µRR pairs. In the optical detection step, pathogen-µRR pairs on each plate are laser scanned. A back-reflected optical image is recorded, and pathogen-µRR pairs are observed as intense points of light. Despite the promising results that have been obtained through modeling of the proposed design, the capture unit has not been experimentally tested. The proposed research aims at fabricating the proposed device and testing it for one type of pathogen, e.g., Cryptosporidium which had the largest outbreak in Kelowna in 1996. Also, tests will be conducted for real water samples with Multi-pathogen detection, Water quality monitoring, Cryptosporidium, Giardia, Salmonella, Capture cell unit,Viability/infectivity test unit, Micro-retroreflectors, Electrophoretic-hydrodynamic model, Ultrasensitive rapiddetectionstudent will participate in all aspects of the research including device micro-fabrication, sample preparation, performing experiments, and data analysis. Over the course of the research, the student will be involved in 1) fabricating the slotted-plate capturing device and loading the plates with the commercially available antibody specific to Cryptosporidium; 2) conducting experiments to compare the experimental capture efficiency to that obtained from the numerical model; and 3) studying the effect of turbidity and chlorine on the antibody binding efficiency.  The Advanced thermo-Fluidic Laboratory (ATFL) is interested in hosting a senior Mechanical or Electrical Engineering student with strong background in circuits, electrical and magnetic field as well as software and hardware development. Knowledge and hands on experience with MATLAB as well as familiarity with techniques of image processing is required. Working experience in the areas of biochemistry and lithography are appreciated for this position. The student must have experience with working in a research environment and be interested in teamwork. Technical writing skill is critical and the applicant must be enthusiastic about disseminating his/her research results.
Wine is one of the most complex alcoholic beverages, and its aroma provides much of that complexity. There is a very high demand for tools for studying wine aroma, wine classification, quality control and analysis of wine properties in the wine industry. Wineries rely on human palate-based tasting methods, i.e. one or a panel of wine experts taste and judge the wine based on their palates. These traditional methods provide qualitative tools for characterizing different types of wine. To develop quantitative methods for wine characterization, numerous methods have been developed including gas chromatography, mass spectrometry, and electronic nose and tongue. Gas chromatography and mass spectrometry have long been used for the analysis of food and beverage samples. However, these methods are expensive and time consuming, and require bulky devices and skilled personnel. The electronic noses and tongues operating based on sensor arrays coupled with pattern recognition systems have also been developed as alternatives to the conventional beverage analysis methods. However, the independent drifts of array components results in cumbersome recalibration and frequent replacements of expensive parts. Microfluidics is a relatively new branch of science dealing with flows in micro-structures. It offers a feasible route for miniaturization of chemical and biological processes, and is capable of rapid analysis of a small amount of samples with remarkable high resolution and sensitivity. Dr. Hoorfar has shown that monitoring the molecular diffusion in a microchannel can yield ample signals for gas analysis. Using unique features of microfluidics and the diffusion-based gas recognition technique, a microfluidic device capable of classification of different wines will be developed for this project. Dr. Hoorfar's laboratory has made an international reputation in the area of sensors and miniaturized devices. Her recent e-nose invention developed for the detection of THC from the breath has vastly been broadcasted in the past year. The proposed research is along the same concept of e-nose devices that I have developed in the past three years during which she has received several federal grants and collaborated with several industry partners. Considering Kelowna’s growing wine market, this proposed project has a potential to make a breakthrough in this area. The intern hired through this project will work closely with the graduate students who are developing a lab-on-chip (microfluidic) e-nose device for accurate characterization of wines. The student will participate in all aspects of the research including device micro-fabrication, sensor implementation, performing experiments, and data analysis. The responsibilities of the intern will include running the pre-developed simulation to identify optimum geometrical parameters, mask development for micro-fabrication, device etching, off-line measurements of every wine characteristic (dryness, sweetness, Oxygen level, etc) using the sensors available through the industry partner, preparation, and reports and conference proceeding preparation. The student will also attend and present in our weekly meetings. The intern will be first oriented to the general laboratory rules and safety practices by me and graduate students. Since this project involves microfabrication, the student will also be oriented to the WD funded Micro/Nano Fabrication facility by a technician. Then, the intern will receive an extensive training regarding the specific research tasks, objectives, milestones, expectations and the timeline. The student will also present in our weekly group meetings which will include researchers from other laboratories working on different aspects of Lab-on-chip devices. These meetings will enhance the student’s communication skills, expose him/her to other areas of research, and provide an opportunity to receive constructive comments from other faulty members and students.The undergraduate student should have a working knowledge of electronics and sensors. Knowledge of Matlab and/or Microsoft Excel would be advantageous for this position.  General problem-solving skills are equally important. 
Gas sampling methods, which typically use a handheld or vehicle mounted gas analyzer to detect the leakage, have an advantage over other techniques: they are very sensitive to very small concentrations of gases. Gas chromatography and mass spectrometry are among the vehicle mounted gas analysis devices, which have been long used for gas analysis. However, these methods are expensive and time consuming, and require bulky devices and skilled personnel. Therefore, the cost of monitoring along pipelines using these methods is very high. As for the handheld gas analyzer systems, the electronic noses (e-noses) functioning based on gas sensor arrays coupled with pattern recognition systems have been developed as alternatives to the conventional gas analysis methods. However, the adaptation of e-nose technology is also very challenging, as the independent drifts of array components results in cumbersome recalibration and frequent replacements of expensive parts. Dr. Hoorfar's Laboratory specializes in the development of integrated microfluidic sensors for numerous chemical and biological applications. The objective of this project is to develop a low-cost, portable and easy to use gas analyzer for detection of natural gas leakage along pipelines. The device can quickly recognize the leakage and pinpoint its location. In case of having a small leakage along the pipeline, the proposed device will detect small amount of ethane in the binary mixtures of ethane and methane leaked into the surrounded air and sends an alarm signal to the nearest safety site. To achieve this objective, the gas sensors are integrated with our microfluidic platform. Using the concept of microfluidics, Dr. Hoorfar has recently found that monitoring the molecular diffusion in a miniaturized channel can yield ample signals for gas analysis. The purpose of this project is to extend the applicability of such a device to the detection of leakage along the natural gas pipelines.Dr. Hoorfar's laboratory has made an international reputation in the area of sensors and miniaturized devices. Her recent e-nose invention developed for the detection of THC from the breath has vastly been broadcasted in the past year. The proposed research is along the same concept of e-nose devices that I have developed in the past three years during which she has received several federal grants and collaborated with several industry partners. This project in particular is part of the strategic “Pipeline Integrity” initiative started at UBC in 2015. This initiative has drawn several million dollars to UBC so far. The student assigned to this project will work closely with the graduate students who are developing a gas sensor for accurate methane detection along the oil/gas pipelines. The student will participate in all aspects of the research including device micro-fabrication, sensor implementation, performing experiments, and data analysis. The responsibilities of the student will include running the pre-developed simulation to identify optimum geometrical parameters, mask development for micro-fabrication, device etching, off-line measurements of gas leakage using the sensors available through the industry partner, and reports and conference proceeding preparation. The student will be first oriented to the general laboratory rules and safety practices by Dr. Hoorfar and graduate students. Since this project involves microfabrication, the student will also be oriented to the WD funded Micro/Nano Fabrication facility by a technician. Then, the student will receive an extensive training regarding the specific research tasks, objectives, milestones, expectations and the timeline. The student will also present in the  weekly group meetings which will include researchers from other laboratories working on different aspects of Lab-on-chip devices. These meetings will enhance the student’s communication skills, expose him/her to other areas of research, and provide an opportunity to receive constructive comments from other faulty members and students.The  student should have a working knowledge of programming languages (e.g., C++).  Knowledge of Matlab and/or Microsoft Excel would be advantageous for this position.  General problem-solving skills are equally important.
Moreau envelopes of functions are important in convex and nonconvex analysis, and optimization. The student will study properties of Moreau envelopes, compute Moreau envelopes of variety of functions (convex and nonconvex), and visualize many envelope functions. We will also explore applications in optimization problems.Variational and convex analysis, optimization, and numerical analysisThe student will compute envelopes of different functions, analyze convergences, and do visualizations.Convex and functional analysis, real analysis, linear algebra, and some programming skills in Matlab.
This project aims to analyze industrial inspection data by using a deep learning method. It is a challenge to conduct the non-destructive inspection of non-surface discontinuities in thick, multi-layer metallic aircraft structures. The potential solution needs to be found through a combination of more capable probes and data interpretation schemes. The pulsed eddy current technique was used to investigate the detection of second layer notches in thick aircraft structures while varying the notch size, the fastener hole geometry, and the fastener type (titanium and ferrous steel). In this project, we plan to develop a solution with deep neural networks to address the data analytic issues associated with the pulsed eddy current inspection.  The inspection data have already been collected. The data analysis algorithms will be developed and validated with the inspection data of aircraft structures. My research areas include data/information fusion, computer/machine vision, pattern recognition, artificial intelligence and machine learning, sensor/sensor network, instrumentation and measurement, predictive maintenance, non-destructive inspection, and industrial Internet of Things. The student will implement the data processing algorithms with TensorFlow or Caffe2 for industrial inspection data, i.e. the eddy current inspection of aircraft components.  He/she needs to read the literature about the application and learn the tools/programming for the deep neural networks. The student will work in a team with graduate students in the lab and will have a chance to interact with our collaborators from the national laboratory or industry. The followings are the responsibilities of the students:-- Conduct a literature review of relevant methodologies for inspection data analysis;-- Understand the basic principle of inspection, e.g. eddy current testing or other non-destructive inspection methods;-- Get the knowledge of deep learning through self-study;-- Master the programming tools and development procedure for deep neural networks;-- Set up the experiment for data analysis;-- Perform the training and testing with deep neural networks;-- Summary the experimental report and write a technical report.The student is highly encouraged to publish the results on refereed journal or/and conference. The student should have a background in Electrical and Computer Engineering, Computer Science, Information Science, or Electrical Engineering. Must be proficiency with at least two programming languages from the list, including C/C++, Java, Python, R, and Matlab. Be able to work on both Windows and Linux (Ubuntu). Need basic knowledge of signal and image processing. Any experience with the tools for deep learning will be a plus.  
For a few decades, the diversity of robotics technology and its applications has continuously expanded at an increasing rate mainly with respect to the environments where their actions take place. Robots’ task space is no longer limited to a designated, well-defined and structured environment. Modern applications require that a robot move and operate safely in an unknown environment shared by static and moving objects. Recently, major breakthroughs including active SLAM algorithms (which simultaneously solve SLAM and path planning), robust object detection and tracking techniques, and finally feedback motion planning methods in conjunction with differential constraints and sampling based planning have shown potential research directions in this field. However, there is still vast research opportunities for improvement and further research to relax the underlying assumptions (typically made to approximate quasi-static processes), and alleviate the shortcomings of these implementations often limited by the high computational cost, low dimensional analyses, sensing uncertainty and a need for additional behavioral information about the surrounding objects. The core research on autonomy of multiple robots in dynamic environment planned in the ACIS laboratory relies on the development of a versatile and effective testing platform for object identification and tracking, localization and mapping and motion planning and execution of a distributed network of unmanned ground and aerial vehicles (UGVs and UAVs). The testing platform will be capable of coordinating the autonomous navigation of UAVs with the ground vehicles to maintain a certain formation while avoiding the obstacles in the environment. In addition, this platform will be used as a test bed for multi-robot distributed task allocation in real world applications such as autonomous firefighting systems. The expansion of the testing platform to formation control, aerial autonomous navigation, and collaborative unmanned systems is important for the success of our ongoing academic and industrial projects.To promote real-world robotics applications and address the challenging problems of autonomous systems, the Advanced Control and Intelligent Systems (ACIS) Laboratory led by Dr. Najjaran focuses on four cutting-edge theoretical and technological research themes: i) modeling of dynamic world for safe navigation through simultaneous localization and mapping (SLAM), ii) developing more robust object identification and tracking algorithms,  iii) motion planning and control of multi-robot systems in cluttered environments, and iv) distributed multiagent network of cooperative multi-robot systems. Examples include autonomous vehicles, driver assistance systems, unmanned aerial, ground and underwater vehicles, assistinve robots, and multiagent systems.The student will participate in implementing innovative ideas such as biomimicry concepts into civilian UAV applications, developing new hardware and software systems for UAVs, and ensuring stability and robustness through program debugging and field testing. The student will take part in installation of new sensors (LiDAR, IR and digital cameras, inertial navigation systems) in autonomous vehicles. The student is expected to execute both laboratory and field tests, acquire navigational data, and compare them with the ground-truth pose data. The student will be involved in dissemination of research results and co-author a journal paper of the findings in the end of his term. We have enjoyed hosting and training many international students from India, Brazil, and China in the past four years through the Mitacs Globalink program. Those students are now pursuing higher degrees in the most prestigeous institution in the world. We have established an environment in which the students’ swiftly find their place in the lab and team up with other graduate students and peer undergraduate trainees. We have also tried to encourage our students to participate in extra curriculum group activities to experience the exceptional natural beauties of the Okanagan Valley in British Columbia. We are confident that we can continue to provide the same productive and positive environment for the Globalink students next summer.The ACIS laboratory is interested in hosting a senior Mechanical, Electrical, Computer, or Mechatronics Engineering student with strong background in system design and software and hardware development. Knowledge and hands on experience on C++ programming, embedded systems, MATLAB and familiarity with techniques of image processing is required. Working experience in the areas of robotics, mechanical design, instrumentation, electronics, microcontroller, hardware prototyping are important for this position. The student must have experience with working in a research environment and be interested in teamwork. Technical writing skill is critical and the applicant must be enthusiastic about disseminating research results.
The availability of the LOC-based POCT device as a versatile liquid handling and sample preparation platform at the ACIS laboratory has created great opportunities for the development of low-cost and highly selective biosensors for vast applications.  Our current research in this field focuses on the customization of our digital microfluidic LOC-based POCT device for rapid, cost-effective and reliable diagnosis of infectious diseases. For this purpose, we integrate a detection component i.e., typically an antibody- or nanoparticle-based colorimetric assay, into the device. The same liquid handling platform, but optimized for larger liquid volumes and in conjunction with the specific biosensing element, is used to build a handheld device for detection of harmful pathogens in food, beverages and drinking water. The main objective of this project is to develop a portable, low-cost and modular digital microfluidic (DMF) system and its successful integration with a smartphone used as both the high-level controller and user interface. One of the main challenges in developing portable and cost effective DMF-based LOC systems is regarding the portability and integration of the control modules, electrical connections and imaging systems. In this project, we aim to develop a generic three-dimensional (3D) printed interface for integrating the modular LOC devices with smartphones. The proposed modular design will provide a flexible technology platform and a software design tool for microfluidic community to develop modular DMF chips according to their assays and control their devices using off-the-shelf smartphones. Ultimately, the outcome of this development project will encourage scientists from different fields of research to adopt an ultraportable and smartphone-integrated device in a wide range of chemistry and biochemistry applications. The proposed design is low cost, portable, and can be used in the field, especially in the regions where resources are limited.The Advanced Control and Intelligent Systems (ACIS) laboratory led by Dr. Najjaran has built the capacity for cutting-edge research and development of point of care testing (POCT) devices through optimizing digital microfluidic lab on chip (LOC) systems and their integration into a handheld device. Over the past decade, the ACIS lab has contributed to accurate modeling of digital microfluidic operations (transport, splitting, particle separation), novel low-cost LOC fabrication techniques and material, and precise feedback control of fluidic operations. Combined with auxiliary hardware and software components, the digital microfluidic LOC has recently been integrated into a smartphone controlled handheld POCT device.The role of the student in the proposed project will involve both hardware and software development activities explained in the following.HW1) DMF chips will be designed and fabricated in standard sizes, fluidic inlet and outlet positions, and electrical busbar. The standard architecture will allow for convenient replacement of the chip for different fluidic operations and applications. HW2) Holder assembly fabricated using 3D printing is a modular system to accommodate convenient attachment/detachment of a variety of DMF chips to/from an electrical busbar and fluidic ports. HW3) Electronics, wireless communication include portable power supply (battery-driven), voltage amplifier, DC to AC convertor, microcontroller, microcontroller-to-phone connections, switches and DMF chip-to-board connections.  The smartphone in turn will command a microcontroller that controls the voltage signals required for droplet actuation in the DMF chip. The controller and electrical circuits are designed to run the device on a 5V battery.SW) The software features a software tool that can automatically generate an LOC architecture design and corresponding software library according to a set of microfluidic procedures of the assay in hand. We enjoyed hosting and training many international students from India, Brazil, and China in the past three years through the Mitacs Globalink program. We have established an environment in which the students’ swiftly find their place in the lab and team up with other graduate students and peer undergraduate trainees. We have also tried to encourage our students to participate in extra curriculum group activities to experience the exceptional natural beauties of the Okanagan Valley in British Columbia. We are confident that we can continue to provide the same productive and positive environment for the Globalink students in summer 2016. The ACIS laboratory is interested in hosting a senior Mechanical, Electrical, Computer, or Mechatronics Engineering student with strong background in system design as well as software and hardware development. Knowledge and hands on experience on C++ programming, embedded systems, and MATLAB. Working experience in the areas of mechanical design, instrumentation, electronics, microcontroller, hardware prototyping are important for this position. The student must have experience with working in a research environment and be interested in teamwork. Technical writing skill is critical and the applicant must be enthusiastic about disseminating his results.
The purpose of this study is to apply indicator dilution theory to agitated saline contrast echocardiography to assess the influence of both pulmonary transit time and gas density on the conservation of contrast mass.  We hypothesize that the contrast lost between detection sites would be reduced with decreasing transit times.  In addition, we hypothesized that the amount of contrast lost between detection sites would be minimized when microbubbles are composed of sulhpur hexafluoride (SF6), a high-density gas with poor solubility in blood, and therefore stabilizes microbubbles.  Using a perfusion pump, defibrinated sheep blood will be perfused through a network of distensible tubes resembling the capillary network of the pulmonary vasculature.  Hand-agitated saline contrast composed of air or SF6 will be injected into the inflow tract and the contrast will be visualized by ultrasound as it passes through two detection sites at the inflow and outflow tract of the circulatory nework.  The transit time will be adjusted by clamping parallel arms of the circulatory network (0, 1, 2, or 3 arms) and by changing the flow of the system (1.5 and 2.0 l/min).  Ultrasound vidoes will be analyzed by measuring the acoustic intensity of two regions of interest surrounding the lumen of the inflow and outflow tracts.  The intensity-time curves will be fit by a model of the indicator-dilution curve and the mass of the two contrasts compared to deteremine how much contrast was lost between detection sites.  For the first time we will characterize the effect of transit time and gas density on the loss of contrast between detection sites.  We anticipate that this information will not only illustrate a novel quantifiable assessment of anatomical shunt fraction but will also demonstrate a fundamental flaw of current practice.Intrapulmonary arteriovenous anastomoses (IPAVA) are large vessels which bypass sites of pulmonary gas exchange and hinder the efficiency of gas exchange.  Blood flow through IPAVA (QIPAVA) is commonly measured using agitated saline contrast echocardiography.  Our laboratory has developed procedures to better characterize the physical principles of the contrast agent with the goal of providing a non-invasive method for quantifying the anatomical shunt fraction using a simple ultrasound contrast agent. The purpose of this study is to apply indicator dilution theory to agitated saline contrast echocardiography to assess the influence of both pulmonary transit time and gas density on contrast mass. The successful applicant will assist with the experimental set-up and data acquisition and analysis.  They will be trained in blood gas control and analysis.  They will contribute to data analysis of echocardiographic images.  Finally, they will assist with statistical testing and manuscript drafting.  Outside of this specific project, the student will actively participate in our research laboratory meetings, journal club, and will interact with other faculty members in our research area.   Toward the end of the summer experience, the student will be asked to present your research findings to our research group and draft up an abstract for submission to an international meeting.  Each of these milestones are expected to enhance the students competitive edge for continuing studies at the graduate level.Students involved in this project should have a good background in integrative cardiopulmonary physiology or a background in biomedical engineering.  The applicant should have good laboratory and quantitative analysis skills and be proficient with word-processing and spreadsheet software.  The applicant must be willing to work closely with others yet have the ability to work independently toward the completion of their project.  Good organizational and listening skills are important for the efficient completion of the project.
The Douglas-Rachford algorithm is a popular method for solving convex feasibility and optimization problems. When the underlying problem, however, has no solution, the algorithm is not well understood. For instance, does the method always converge to a generalized solution? How fast does it converge? What happens when the constraints or sets are not convex? This project offers the opportunity to learn more about this method within the framework of Convex Analysis. We will consider theoretical open problems and also perform numerical experiments. Convex Analysis and Optimization, Monotone Operator Theory, Projection Methods, and Applications.The student will learn basic convergence results on this method and then is prepared to start working on open problems and implementing numerical experiments. Background reading: Selected chapters of the book by Heinz Bauschke and Patrick Combettes "Convex Analysis and Mnotone Operator Theory in Hilbert Spaces" and recent preprints by the author on arxiv.org: http://arxiv.org/find/all/1/au:+Bauschke/0/1/0/all/0/1The ideal student has a strong background in Analysis, Optimization and Linear Algebra. Experience in programming in Matlab, Julia, Octave, Maple, Mathematica is a definite asset. 
Corporations are increasingly interested in adopting Industry 4.0 in their production and services because of its ability to boost their competitive strength in global markets. The provision of individualized mass customization in Industry 4.0, on the one hand, satisfies personalized needs, quality and cost constraints and, on the other hand, enables the businesses to respond to the environmental, energy and other global challenges. In a manufacturing process, this combination requires a smart factory with remarkably flexible operation of not only machines but also self-conscious products to swiftly respond to change in every step of the process. The smart factory is composed of smart machines and product components, communication networks, cloud services, and control terminals. These comprise the hardware for computation, communication and control (3Cs) of smart production, but the autonomy of production in the smart factory still requires the ability to analyze a great volume of data and determine the best possible actions in real time. Artificial intelligence (AI) is the brain of the smart factory and serves two main purposes. First, it filters, analyzes and ultimately learns from the big data mostly generated through machine to machine (M2M) communication in the smart factory. Big data analytics can, for example, be used for digital twins or predictive manufacturing to provide early warning and prevent catastrophic failures. Second, AI provides reasoning and autonomous decision making tools that have the ability to analyze and adapt to new situations. This is not a trivial task since decisions have to be made based on uncertain information and imperfect data. This project will focus on some of the machine learning and approximate reasoning techniques that can work for the AI component of a smart factory.Industry 4.0 provide an integrated platform for integration of artificial intelligence (AI), industrial internet of thing (IIOT) and automation. It is widely accepted the manufacturing under Industry 4.0 will revolutionize broad industries. This internship is targeted to train students in the artificial intelligence field related to the activities involved in Industry 4.0.The student will be involved in programming robots, developing computer methods and programs for demonstration of an Industry 4.0 pilot plan. One application if the use of machine vision in conjunction with deep learning techniques for identifying an object and ultimately calculating the best graspable area on the object to be grasp by a robotic arm. The candidate is expected to work with other graduate and undergraduate students involved in this research to develop an optimized simulation and simple prototype of a cyber physical (CP) factory. The students is expected to help the team with generating the code and experimental data for publication of conference and journal papers by the end of the internship term. Programming, machine vision, machine learning, artificial intelligence, mechatronics, hardware and software systems, network and communication, internet of things.
Large-scale integration of renewable energy into the existing alternative-current (AC) grid represents challenges due to the often remote locations and high fluctuations of renewables. The high-voltage direct current (HVDC) technology enables the long-distance and efficient transmission of renewable energy. The HVDC technology has found increasing applications over the past years. Many HVDC projects are operating in the world. It is envisioned that point-to-point HVDC links will be interconnected into DC grids which will be the backbone of new power transmission infrastructures, i.e. AC-DC supergrids. The successful operations of AC-DC supergrids require very fast and accurate predictions of the system dynamics under steady-state and faulty conditions. Power flow and transient stability analyses are the two types of critical studies that must be performed to ensure the secure and reliable operation of AC-DC supergrids. Methods commonly used for power flow and transient stability analyses are to perform non-linear time-domain simulations to determine the responses of the system before and after specified disturbances. The emerging AC-DC supergrids will push the modeling and simulation algorithms of power flow and transient stability analyses to a new height to meet the new challenges.In this project, the numerically efficient and accurate AC/DC converter models will be developed for power flow and transient stability analyses. Full-order and reduced-order converter models will be investigated. The proposed converter models will include operation-dependent converter losses which will improve the accuracy of the conventional converter loss models. The proposed converter models will be validated using realistic AC grid cases for various fault conditions in AC-DC supergrids by detailed electromagnetic transient simulations. This research project will establish benchmark cases of AC-DC supergrids for transient stability analysis. The benchmark cases can be widely used by researchers and engineers for the controls, operations and protections of AC-DC supergrids.Power system modeling and transient simulation, electrical machine and drive systems, high power electronics converters for HVDC and FACTS applications, interregional AC and DC grid modeling, control and protection for the integration of renewable energy sources and smart grid applicationsThe student will work on the development and verification of novel power system equipment models for power flow and transient stability analyses with large-scale integration of renewable energy sources. Such analyses play vital roles to ensure secure and reliable operations of power grids especially when large scale renewable energy sources are integrated in the grids. The job tasks include implementing mathematical models using computer programming languages, such as Matlab and C, for emerging power system devices in the power flow and transient stability programs. Other job responsibilities include preparation of power system case studies and data sets for the verification of the developed component models by other researchers in the lab.  The student will be trained initially for the fundamentals of power system transient analysis and popular commercial power system simulation software packages, widely used by utility and hydro companies. Therefore, the potential candidate will have opportunities to collaborate closely with senior researchers and engineers from the lab and industrial partners. In the first phase, the student will develop and verify new component models for power flow program. In the second phase, the student will apply the results from the first phase to the development of transient stability program. Dr. Liwei Wang will supervise the student’s research activities and review weekly progress over the course of the project.The Flexible Power Transmission for Renewable Energy Laboratory is hiring an internship student in electrical engineering with the background and experience in power systems, power electronics, numerical simulation and computer programming. The student should have demonstrated good understanding on electrical circuits, electromechanical devices, and electrical power systems by taking the corresponding electrical engineering courses. The preferred candidate will have hands-on experience on computer programming using C and MATLAB. The understanding of numerical modeling and simulation methodology and numerical solutions of ordinary differential equations are plus but not required.



High-quality construction materials is rare in many parts of the world, and most often engineers are forced to seek alternatives to reach the stipulated requirements. In recent years, increasing population and rapid development of construction industry necessitate acquiring sufficient knowledge and information about methods to use of waste materials and by-products for construction aims. There are a large volume of the by-products (like Fly ash, Bottom ash, and Gypsum) available from pulp and paper mills in the Canada. It is therefore important to fully understand and extensively research the application of these waste by-products to use as construction materials.My recent research has focused on designing and testing novel mixtures of soil with applications for the construction industry and storage of highly toxic spent fuels. The process has involved developing environmentally safe soil stabilizers that significantly enhance the strength of problematic soft soils improving their ability to support buildings, roads and bridges regardless of weather conditions. The research concentrates on designing stabilizers that can be manufactured with a very low CO2 footprint. I work on nanoparticles of soils as well as  characterization of barrier materials to enhance their role in toxic waste management. The student will receive special training from the lab leader and her PhD students. The student will be trained to operate different types of equipment including a pulverizer, centrifuge, ultrasonicator, scanning electron microscope, energy dispersive X-ray spectroscopy and confocal microscope. The student will be responsible for designing, developing, testing, tuning, and improving the physical and chemical properties of pulp mill solid residues. Dr. Siddiqua will supervise the student’s activities and review monthly progress reports and presentations over the course of the project.Students need to have excellent communication skills and have the ability to work independently and within a team. The student should also have general problem solving skills as well as a motivation for learning new technologies. The student is required to attend weekly research group meetings (2-3 hr) and to protect confidential research outcomes of the project.
The proliferation of cloud computing and big data has fundamentally transformed the business world. But it also poses a potential risk to user privacy. For example, a mutual-fund company querying a stock-market database in the cloud might reveal its interest in certain stocks. Is it possible for the company to search for certain stocks without revealing its interest at all? Private information retrieval (PIR) is a promising solution to the above question. It allows cloud users to retrieve database records from public clouds while still keeping their privacy. In this project, we will survey existing PIR schemes in the literature, based on which we will develop new PIR schemes tailored for popular cloud storages, such as Microsoft Azure.What do Apple’s iPhones, Microsoft’s cloud storage and MagiQ’s Q-box have in common? They all use error-correction codes to enable reliable, efficient and secure communication between devices. Professor Chen Feng’s research is focused primarily on the area of error-correction codes, applied to wireless networks, cloud computing and quantum security. For example, his work on lattice codes has the potential to double the iPhone’s transmission speed, and his work on quasi-cyclic LDPC codes helps to pave the way for providing unconditional security in daily life. The student will conduct a literature survey and work with the professor to develop new PIR schemes.A strong background in linear algebra and probability is required. 

L’objectif du projet est de développer une application en réalité virtuelle pour visualiser et manipuler facilement des opérateurs standard de l’analyse convexe. Tous les algorithmes de calcul sont déjà implémentés et le projet se concentrera sur la composante visualisation. L’application sera développée dans la plateforme Unity et déployée sur des plates formes de réalité virtuelle populaires comme le HTC Vive. Elle fournira une meilleure intuition et une manipulation aisée des graphes de fonctions et d’opérateurs tout en suivant les meilleures pratiques en réalité virtuelle pour éviter les effets de nausées sur l’utilisateur. Le choix d’une plateforme de réalité virtuelle permet de visualiser et de manipuler des objets en 3 dimensions tout en permettant l’exploration de méthodes pour visualiser des graphes en 4 dimensions, ce qui est très difficile à réaliser sur des écrans standards d’ordinateur.Convex analysis provides powerful tools to solve optimization problems in a wide range of fields: business (minimizing costs, maximizing profit), economics, etc. While operators routinely involved in convex analysis have been used theoretically for decades, very limited tools are available today to build insight through visualization and manual calculation is still the only method to build examples. Computational Convex Analysis is my specialty and I have lately focused on exploiting recent results in machine learning and developing visualization tools on virtual reality platforms.L'analyse convexe fournit des outils puissants pour résoudre des problèmes d'optimisation dans un large éventail de domaines (minimisation des coûts, maximisation du profit), etc. Bien que les opérateurs de l'analyse convexe ont été bien étudiés théoriquement, très peu d'outils de visualisation sont disponible aujourd'hui. Le calcul symbolique d'opérateurs convexes est encore aujourd'hui très limité et le calcul manuel est toujours la seule méthode pour construire des exemples. Ma spécialité est l'analyse convexe computationnelle et mes efforts ces derniers temps concernent l'exploitation des derniers résultats en apprentissage automatique et l'implémentation d'outils de visualisation sur des plates formes de réalité virtuelle.The student will first become familiar with the existing numerical library, implementation the Unity platform, and deployment on a VR device like the HTC Vive. Then (s)he will implement simple object visualization and manipulation using existing APIs. Progressively more complicated objects and manipulation interfaces will be implemented starting from standard 3D objects to progressively explore how best to visualize 4D objects in 3D space e.g. using animations or color schemes. The internship will provide exposure and training in software engineering, scientific visualization, development on the Unity platform, and building a VR application. The student is not expected to create new mathematical algorithms but to focus solely on the visualization and interface component. The background required is experience in programming in a high level programming language (C/C++, Java, python, MATLAB), and interest in visualization. Any background in computer graphics, gaming, VR, Unity, HCI is welcome but not required.Dans un premier temps, le stagiaire se familiarisera avec la bibliothèque de calcul scientifique et les structures de données, le développement sur la plateforme Unity, et l’implémentation sur un périphérique de réalité virtuelle comme le HTC Vive. Ensuite il/elle passera à la visualisation et la manipulation d’objets de plus en plus compliques en commençant par des objets standard en 3 dimensions pour explorer progressivement la meilleure méthode pour visualiser des objets en 4 dimensions dans un espace a 3 dimensions. Le stage donnera une formation en ingénierie du logiciel, visualisation scientifique, développement sur la plateforme Unity et construction d’applications en réalité virtuelle. Le stagiaire ne créera pas de nouveaux algorithmes mathématiques, il/elle se concentrera sur l’aspect visualisation et l’interface homme-machine. De bonnes compétences dans un langage de programmation de haut niveau comme C/C++, Java, Python, MATLAB sont le minimum requis. Toute compétences en graphique, développement de jeux vidéo, réalité virtuelle et interface homme-machine accélèreront le projet et sont les bienvenues mais ne sont pas requises.The project is an opportunity to explore VR and programming in Unity for scientific visualization. An interest in VR and good programming skills are all that is required. Very basic mathematical knowledge (1st year university) is needed since the algorithms are all implemented. Any experience in Unity would be an asset, although a good programming background would allow one to learn the tools quickly. Curiosity about VR potential is expected but no VR experience is required. Some knowledge of software engineering and Human-Computer Interaction will be helpful but can be taught at the beginning of the project. 
This project aims to develop a way to perform variable selection within the unsupervised learning paradigm and in the context of mixed (categorical and continuous) data. I have recently published an intuitive method for completing this task with only continuous data, and so this would be considered an extension of that work. The two problems I foresee are defining within-group variation on categorical data and defining between-variable correlations for mixed data. While measures exist for both these issues, we will need to ensure that the measures are comparable to the continuous case through some form of standardization in order to proceed with variable selection in a similar manner to my previous work.My research is in statistical machine learning --- primarily in the unsupervised (clustering) domain. That is, I develop methods for finding hidden groups in data using sound statistical methodology (finite mixture models). This field includes areas such as mathematical optimization, algorithm/software development, feature/variable selection, and parameter estimation.The student will join the Statistical Machine Learning Laboratory at the University of British Columbia's Okanagan Campus in Kelowna, BC. The student will be expected to read several previously published research articles and become familiar with potential options for defining both within-group variation for categorical variables and between-variable correlation for continuous and categorical data. Once suitable measures are found and standardized, the student will begin writing functions in R to incorporate the measures into a variable selection method. Next, the student will develop simulation studies to illustrate the utility of the method, as well as apply it to several real data sets. Finally, the student will be expected to write up a report detailing the methods and results from the project, with the intended goal to submit this work for publication.Any interested student should have a strong background in mathematics and statistics - hopefully including modern methods for regression, classification, and clustering. The ideal student will have some programming experience and be familiar with the R computing environment. I value independence, creativity in problem-solving, scientific writing skills, and a strong work-ethic for the students that I supervise.
This research project will aim to modify the standard approach to parameter estimation for mixtures of multivariate skew-t distributions. Briefly, finite mixture models tend to be fit using the expectation-maximization (EM) algorithm, which is an iterative, monotonic 'hill climbing' optimization procedure. Unfortunately, the EM algorithm is quite susceptible to convergence to local maxima --- providing a poor model fit. Paradoxically, parameter estimation on observed data is also susceptible to overfit --- wherein the global maxima provides a solution with too much certainty. Thus, in essence we are hoping to avoid both 'poor' local maxima as well as the global maxima. In this project, we will tackle this issue for a flexible class of mixture models that permit skewness in groups. My research is in statistical machine learning --- primarily in the unsupervised (clustering) domain. That is, I develop methods for finding hidden groups in data using sound statistical methodology (finite mixture models). This field includes areas such as mathematical optimization, algorithm/software development, feature/variable selection, and parameter estimation.The student will join the Statistical Machine Learning Laboratory at the University of British Columbia's Okanagan Campus in Kelowna, BC. The student will be expected to read several previously published research articles and in doing so become familiar with the multivariate skew-t distribution and some recently submitted work on addressing overfitting for mixture models. The student will then proceed to review already developed software for skew-t mixture models, and begin incorporating adjustments that provide more realistic model-fitting results. Next, the student will develop simulation studies to illustrate the utility of the method, as well as apply it to several real data sets. Finally, the student will be expected to write up a report detailing the methods and results from the project, with the intended goal to submit this work for publication.Any interested student should have a strong background in mathematics and statistics - hopefully including modern methods for regression, classification, and clustering. The ideal student will have some programming experience and be familiar with the R computing environment. I value independence, creativity in problem-solving, scientific writing skills, and a strong work-ethic for the students that I supervise.
This project aims to extend some previously published work on the use of evolutionary algorithms for parameter estimation in model-based clustering. Specifically, when using mixture models to perform unsupervised learning, we often develop so-called 'families' that consist of various decompositions and constraints on the covariance structure. A famous example of this is the MCLUST family of mixture models (available in R) as well as the tEIGEN and MMtFA families (of which I authored) --- there are several other examples as well. To give some sense of scale, the tEIGEN family is made up of 28 mixture models, each of which are fit independently of one another, most often using the expectation-maximization (EM) algorithm. It is expected that we can improve model fitting results and efficiency by adopting an evolutionary algorithm approach wherein all members of a family are candidate children --- allowing nearly simultaneous model-fitting of all family members. Some issues to address will include: lack of monotonicity, initialization of non-closed-form updates for some family members, and the setting of several tuning parameters.My research is in statistical machine learning --- primarily in the unsupervised (clustering) domain. That is, I develop methods for finding hidden groups in data using sound statistical methodology (finite mixture models). This field includes areas such as mathematical optimization, algorithm/software development, feature/variable selection, and parameter estimation.The student will join the Statistical Machine Learning Laboratory at the University of British Columbia's Okanagan Campus in Kelowna, BC. The student will be expected to read several previously published research articles and develop a foundational knowledge of mixture models and evolutionary algorithms. The student will further develop the evolutionary algorithm from existing code --- primarily incorporating the family of mixture models during the algorithm's reproduction stages. Next, the student will develop simulation studies to investigate tuning the algorithm and eventually illustrate the utility of the method by also applying it to several real data sets. Finally, the student will be expected to write up a report detailing the methods and results from the project, with the intended goal to submit this work for publication.Any interested student should have a strong background in mathematics and statistics - hopefully including modern methods for regression, classification, and clustering. The ideal student will have programming experience and be familiar with the R computing environment. I value independence, creativity in problem-solving, scientific writing skills, and a strong work-ethic for the students that I supervise.
The scientific approach is to investigate and evaluate data management techniques that are specifically designed for low-resource, low-power embedded devices that optimize their behavior for hardware limitations and unique features of flash memory. Our previous work has developed LittleD, the smallest, SQL relational database for embedded devices, that runs on as little as 4 KB of memory, IonDB, a key-value store for embedded devices, and novel optimized file systems and overwriting techniques for NOR flash. These technologies and contributions will be fully integrated and expanded to produce the smallest, most energy-efficient database for embedded devices with between 1 and 100 KB of memory and less than 256 KB for code space. There are no systems currently available in this space with the smallest database, SQLite, being too large for these devices. Our goal is for IonDB to be the ubiquitous, open source system for embedded devices like SQLite is for cell phones.The significance of the research is that it addresses a pressing industrial need for databases to work on embedded devices where there is no current system available. The system will make it more efficient to develop and deploy embedded devices. The objective is to research techniques to dramatically reduce the cost and time to develop data collection software for embedded devices and implement and deploy these techniques as open source software for the worldwide community to use. A secondary objective is to deploy and evaluate the data collection systems in industrial and environmental monitoring applications and collaborate with researchers in these domains where the data analysis is critical.The applicant will work in a team of developers building and testing the next generation of the embedded database, IonDB. Development is primarily in C. The applicant will be taught how to follow a software development process and collaborate with fellow developers. These skills are especially important in industry. The first few weeks will provide an introduction to the development process and IonDB. As the applicant becomes more confident, they will be integrated into the development team and perform tasks such as adding new features, producing unit and functional tests, and interacting with researchers and the community of users. They will also contribute to the open source project on GitHub, allowing their contributions to be seen and recognized by future employers.The Internet of Things and embedded devices are increasing demand for jobs, and this position will provide practical research and development experience in the field. As appropriate, the applicant will work with other researchers in related areas including data analysis, sensor networks, database integration and data fusion, and Big Data systems.The applicant must be a strong programmer. Prior experience in C/C++ and embedded development, including Arduinos is very valuable but not required. The student must be able to work in a group of software developers and follow an established software development process and toolchain (e.g. Jenkins). Knowledge of the implementation of database systems is also valuable.
The research will involve the use and/or modification of commercial simulation software that is applied to condensed matter systems (e.g. Quantum Espresso), molecular systems (Gaussian-09), and biomolecules (AMBER).The DiLabio group engages in the development and application of simulation techniques in order to tackle problems of importance in condensed matter physics, physical organic chemistry and in biochemistry. We have on-going projects in molecular electronics, physical organic aspects of radical-mediated reactions, quantum effects in enzymes, and design of novel ligands for application in imaging in neurons and glial cells. The group has access to state-of-the-art computational facilities. New colleagues will contribute to projects that will be well-defined and will be targeted toward publication in a peer-reviewed scientific journal.The student will be the leader of their project. Although consistent guidance will be provided, the student is expected to take responsibility for the success of their project and pride in their work.Students must be hard-working, think critically, be able to work in a team environment, and be well-organized. Self-sufficiency is required even though consistent guidance is provided. Interns are expected to take ownership of their project and have a strong desire to see their work to completion. This means that students will work to ensure that their work is suitable for publication. Students will be instructed in the use of project management (PM) techniques in order to ensure that their work remains on schedule and within scope. The PM tools will benefit students in their future work.
Intimate partner violence (IPV) is disturbingly common, and estimates suggest at least 33% of women will experience it in their lifetime. IPV can result in a variety of far-reaching physical, social, and emotional challenges that may have their root in traumatic brain injury (TBI) resulting from the inherent physical abuse. The implications are great, not only for direct victims of IPV, but for their children, other family members, and society at large, so much so the World Health Organization has declared IPV a major public health issue. We propose to examine the rate at which TBI occurs in IPV and to characterize the behavioural, physiological, and emotional consequences in women who use services provided by the Kelowna Women's Shelter. Our goal is to better understand the relationship between IPV and TBI, and ultimately inform policy and practice around screening, support and treatment for victims of IPV.My research focuses on gaining a better understanding of how the human brain is able to plan and execute body movements. We study this broad question in both healthy participants as well as in patients with damage to the brain due to a variety of injuries – most recently, our focus has been on concussion. In particular, we are currently focusing on the cereberovascular, sensorimotor, and neurocognitive deficits following concussion. The student will be fully embedded in the day-to-day operations of the labs. This will include data collection and analysis, oral presentations, and research dissemination.The intern should ideally have a background in physiology and/or psychology. This will allow them to quickly learn the tools used to assess cerebrovascular, neurocognitive, and/or sensorimotor function post-concussion.
It has been estimated that between 10-25% of contact sport athletes suffer a concussion during a competitive season. Thus, the development of helmets that have improved energy-absorbing and rotational acceleration mitigation properties has the potential to both reduce the incidence of concussion and decrease the magnitude and severity of the injury when it does occur. The objective of this project is to determine the protective capabilities of a newly developed helmet liner material using both biomechanical and behavioural/physiological measures. Developing protective equipment that reduces the impact of concussion will give the interns involved in this project first-hand experience at applying knowledge generated in basic mechanistic studies to a real world issue. Economically, it has the potential to substantially reduce the health care impact of this injury and contribute to the financial success of our industry partners. My research focuses on gaining a better understanding of how the human brain is able to plan and execute body movements. We study this broad question in both healthy participants as well as in patients with damage to the brain due to a variety of injuries – most recently, our focus has been on concussion. In particular, we are currently focusing on the cereberovascular, sensorimotor, and neurocognitive deficits following concussion. The student will be fully embedded in the day-to-day operations of the labs. This will include data collection and analysis, oral presentations, and research dissemination.The intern should ideally have a background in physiology and/or psychology. This will allow them to quickly learn the tools used to assess cerebrovascular, neurocognitive, and/or sensorimotor function post-concussion.
This study focuses on the structural application of superelastic shape memory alloy as reinforcement in critical regions of structures, and thus attempts to provide a sustainable solution for the construction practices in seismic regions while preserving the infrastructure against potential seismic damages. There are no strict guidelines for the design of structures using such materials. This research will perform extensive testing of structural components (columns, beam-column joints, isolation devices), then develop guidelines for such elements using SMA  longitudinal reinforcement.Dr. Shahria Alam is an Associate Professor in Civil Engineering at UBC. He has been extensively involved in research related to smart, innovative and sustainable construction materials and their structural applications, seismic rehabilitation of deteriorated structures, and performance based design of reinforced concrete, prestressed concrete, and masonry structures. He has done several pioneering works in developing smart structures by utilizing novel materials like shape memory alloys. Dr. Alam is currently serving as the Chair of the Engineering Mechanics and Materials Division of Canadian Society for Civil Engineering (CSCE) and Chair of the Concrete Structures Sub-Committee.the student will fabricate specimen and test them under seismic load using MTS dynamic actuator. The student will analyze data, work on excel, present data in different graph formats, write report/article.must have excellent communication skills,good writing skills,must be able to analyze data, can work on excel, present data in different graph formatshave some experience working in the lab
The project is to develop a new generation of DNA-based biosensors specifically targeting exosomes.  Exosomes are a newly discovered class of extracellular nano-scaled membrane vesicles, which are critical for cell communication and disease propagation including metastatic cancer and Alzheimer’s disease.  Since DNA is a highly programmable bio-molecule, using DNA to target exosomes will provide the first step towards development of multifunctional smart biosensors.  These developments will allow us to directly observe and control exosomes in vivo and provide unprecedented insights to exosome biophysics and biochemistry.There are two specific goals: First, to develop methods that target specific DNA sequences to exosomes via several chemical bio-conjugation methods.  The targeting specificity and efficiency of DNA will be characterized using single-molecule fluorescence microscopy. The binding thermodynamics and kinetics will also be determined. Second, DNA-based biosensors will be designed to report the biophysical properties and receptor compositions of exosomes.  Design involves DNA sequence optimization using thermodynamic and structure prediction software. The designed DNA sequence will then be synthesized and tested first on in vitro model systems, then on in vivo systems if time permits.Student will gain an in-depth experience on the latest biosensor development methodology and learn new skills in molecular biology, bio-conjugation chemistry, single-molecule techniques, as well as molecular modelling.Our lab specializes in developing molecular biosensors to study fundamental biological processes behind diseases.  We also develop state-of-the-art single-molecule techniques to characterize our biosensors.  Our techniques include single-molecule fluorescence microscopy, single-molecule force spectroscopy using optical tweezers, and super-resolution microscopy.  We are particularly interested in how mechanical forces at the molecular and cellular scales control the mechanobiology in immune response, cancer metastasis, as well as neurodegenerative diseases. For more information please visit research group website: https://people.ok.ubc.ca/isaacliThe student will work directly with the supervisor in the design, synthesis, and testing of the biosensor.  The student is expected to contribute significantly to the creative design of the biosensor and solve/debug experimental problems during synthesis and testing independently.  The student is required to complete the necessary safety trainings at the University of British Columbia Okanagan in order to conduct the research project. Student will participate in weekly group meetings as well as individual meetings.  During the meetings, the student will present his/her research progress and participate in discussions with the rest of the group members.  The student is required to keep detailed records of all research activities and produce a final report summarizing research activities at the end of the summer.Backgrounds in Science or Engineering are required. Student must have good lab skills in molecular biology handling small volume of liquids.  Creative and independent thinking skills are necessary for this position. Experience in programming (particularly in Matlab), optical microscopy, and bio-conjugation chemistry are preferred. All relevant background and experience related to this position including but not limited to: biophysics, single-molecule techniques, biosensor development, DNA nanotechnology, and molecular biology, will be seen as bonus.  
Super-resolution microscopy has grown significantly over the past decades with number of techniques commercially available.  This has enabled and stimulated tremendous research recently at the frontiers of cell biology.  Although the technique is becoming common, the cost of commercial systems are prohibitingly high (>$150,000).  This limits the technique to only large universities research labs with sufficient infrastructural funding. The goal of the project here is to develop a frugal solution to the problem, a super-resolution microscope that will cost no more than $5000.  This will enable significantly broader adoption of the technique in research labs and R&D industries around the world. Furthermore, such development will have the potential for commercialization.A prototype microscope will be developed in this research project using 3D printing, consumer electronics, and custom-written computer control and analysis programs.  The goal of the project is to have a functional microscope capable of resolving single fluorophores with ~1s temporal resolution.  Student will research the latest super-resolution techniques to develop system designs.  The student will then perform calculations and simulations to verify key design parameters and prove design feasibility.  The student will then build prototypes in the lab followed by several rounds of design cycles and optimizations.  Students involved in this project will gain valuable experiencing in scientific instrumentation, engineering, and prototyping.Our lab specializes in developing imaging techniques to study fundamental biological processes behind diseases.  Our core techniques include single-molecule fluorescence microscopy, single-molecule force spectroscopy using optical tweezers, and super-resolution microscopy.  We are particularly interested in how mechanical forces at the molecular and cellular scales control the mechanobiology in immune response, cancer metastasis, as well as neurodegenerative diseases. For more information please visit research group website: https://people.ok.ubc.ca/isaacliThe student will work directly with the supervisor in the design and implementation of the microscope.  The student is expected to contribute significantly to the design and feasibility study of the prototype and solve/debug experimental problems independently.  The student is required to complete the necessary safety trainings at the University of British Columbia Okanagan in order to conduct the research project. Student will participate in weekly group meetings as well as individual meetings.  During the meetings, the student will present his/her research progress and participate in discussions with the rest of the group members.  The student is required to keep detailed records of all research activities and produce a final report summarizing research activities at the end of the summer.Background in engineering or physics is preferred. Students in outside discipline but with proven instrumentation and building skills are also encouraged to apply. Students should have knowledge in optics and programming (Matlab and Labview preferred).  Students must also demonstrate strong creativity and independent problem solving skills.  Relevant background and experience related to this position including but not limited to: optical microscopy, 3D printing, single-molecule techniques will be seen as bonus.  
Cardiotoxicity is responsible for one-third of cases in which new medicines are withdrawn from further development, from non-clinical testing stages to post FDA approval. Many drugs demonstrate cardiotoxicity due to chronic exposure. Cardiotoxicity causes damage to the heart muscle and, as a result, the heart may not be able to pump blood throughout the body. This may be due to chemotherapy drugs, or other medications which may be taken to control human diseases. Therefore, the goal is to develop a rapid and accurate detection system for cardiotoxicity, which is needed as early as possible in the drug development process. To achieve this goal, we integrate 3D bioprinting with microfabricated chips to facilitate the design and fabrication of better biomimetic microphysiological systems on a chip, which is known as tissue-on-a-chip or organ-on-a-chip. In this project, we will adopt microfabricated polymeric micropillar arrays, which can be fabricated according to replica molding techniques. The micropillar array will be functionalized with adhesion protein (i.e. fibronectin) before the bioprinted tissue seeding. The device will be assembled with the microfluidic chamber and tubing. The bioprinting system will be equipped with CCD camera, 3-axis stage, liquid dispensing system, and environmental control chamber. BioCAD software will control the path of the bioprinting head and printing nozzle to extrude a cell-laden hydrogel bioink on the micropillar array. The extrusion printed bioink will be polymerized by visible light. The hydrogel prepolymer solution mixed with rat neonatal cardiomyocytes will be printed on a micropillar array. After culturing three days, the extruded tissues will spontaneously contract on the micropillar to deform it. Correspondingly, we can measure contraction forces from the deformation of micropillars. The contraction forces will be changed to respond drug treatment and subsequently characterized. The cardiac-tissue-on-a-chip will reduce drug discovery time and cost and ultimately replace animal tests.My current and future research interests are related to the development of advanced manufacturing systems and processes using 3D bioprinting and microfabrication technologies in order to produce various artificial tissues and tissues-on-a-chip devices. This research involves multidisciplinary collaboration between engineering, biology and medicine. The ultimate goal of my research is the design and construction of a manufacturing system for human body parts for use by doctors in disease control and therapeutic treatments and organ-on-a-chip devices for use by scientists in a cost effective and high-throughput drug development and testing. The central role for the student involves development of bioinks and designing and building micropillar array devices. Development of bioink solutions includes: synthesis hydrogels, characterize mechanical and chemical properties of hydrogel suitable for scaffolds of cardiac tissue regeneration, and isolate and culture cardiac cells. Working closely with graduate students, the student will also participate in building the micropillar array and designing and validating experimental plans. Additional tasks include a literature review of previous research works that have been done. The student is also expected to summarize experimental results and actively participate in drafting a formal research paper and PowerPoint presentation. Students will be fully oriented for the first several days by graduate students to use the lab equipment including the microscope. They will also receive proper laboratory safety training and receive required safety certificates for their research. In addition to laboratory equipment and safety, the students will be trained in how to develop organizational and time management skills through the involvement of scheduling weekly experimental plans and research objectives. Also, they will enhance their written and verbal communication skills by writing progress reports and giving a presentation of their progress before laboratory members in the lab. There are many opportunities that students get involved in laboratory activities to develop workplace skills in the research and development area. Especially, the time management skill and technical communication skills will be developed by participating the experimental planning and discussion, writing progress report, preparing presentation materials, and giving presentations. When they encounter problems, they will develop problem solving skills to troubleshoot problems in design and building the systems.Students of senior year of their biomedical engineering, mechanical engineering, materials engineering and science, or chemical engineering program will be considered. They should be comfortable and interested in working in an interdisciplinary biomedical research area, but the main laboratory is located in a mechanical engineering department. Written and verbal communication skills and problem solving skills will be essential and scientific computer skills such as Matlab, Solidworks, and Comsol will be assets. Also, students having experiences such as bionanomaterial synthesis, materials characterization, cell culturing, microfabrication, and soft lithography will be great benefits working in the laboratory but not necessary.
3D bioprinting is a spin-off from 3D printing but requires more environmental controls and different types of materials than conventional plastic for 3D printing. Hydrogel materials are widely used as the bioink solution because of their biocompatibility, biodegradability, physical properties resembling biological tissue, and ease of handling. In addition to hydrogel materials, cells are an important part of the bioink solution. In the 3D bioprinting system, bioink solution consists of photopolymerizable hydrogels and stem cells. Most current bioink solutions are polymerized by ultraviolet (UV) light which is harmful to cells. Instead of UV light, we will develop a hydrogel polymerized by a visible light source that is generated by a beam projector system. In addition, the reliable cell sources will be obtained from liposuction fat, which contains several cell types, including adipose-derived stem cells (ASCs). ASCs have a multi-lineage differentiation potential and can differentiate into bone, cartilage, and heart tissues. The majority of current bioprinting systems are the extrusion type that prints the bioink line by line, taking longer to build a 3D structure. In this research project, we will use the stereolithography type of bioprinting machine which is based on a digital micromirror array projector (DLP) system. The printing time for this system is much faster than the extrusion type. The system consists of a Beam Projector, BioCAD system, Syringe Pump, Temperature and Humidity Control Chamber. One of the greatest applications of the 3D bioprinting system with hydrogel-ASCs bioink solution is ear reconstruction surgery, since printed ASCs in an ear shaped scaffold can be differentiated into cartilage of which the outer ear consists. The bioprinted ear will give many benefits to patients who require ear reconstruction surgery  due to  congenital malformations of the external ear, which is an uncommon birth defect with long-term sequelae for children and their families. My current and future research interests are related to the development of advanced manufacturing systems and processes using 3D bioprinting and microfabrication technologies in order to produce various artificial tissues and tissues-on-a-chip devices. This research involves multidisciplinary collaboration between engineering, biology and medicine. The ultimate goal of my research is the design and construction of a manufacturing system for human body parts for use by doctors in disease control and therapeutic treatments and organ-on-a-chip devices for use by scientists in a cost effective and high-throughput drug development and testing. The central role for the student involves development of bioink solutions and designing and building experimental systems. Development of bioink solutions includes: synthesis hydrogels, characterize mechanical and chemical properties of hydrogels suitable for scaffolds of cartilage tissue regeneration, and isolate and culture stem cells. Working closely with graduate students, the student will also participate in building the bioprinting system and designing and validating experimental plans. Additional tasks include a literature review of previous research works that have been done. The student is also expected to summarize experimental results and actively participate in drafting a formal research paper and PowerPoint presentation. Students will be fully oriented for the first several days by graduate students to use the lab equipment including the microscope. They will also receive proper laboratory safety training and receive required safety certificates for their research. In addition to laboratory equipment and safety, the students will be trained in how to develop organizational and time management skills through the involvement of scheduling weekly experimental plans and research objectives. Also, they will enhance their written and verbal communication skills by writing progress reports and giving a presentation of their progress before laboratory members in the lab. There are many opportunities that students get involved in laboratory activities to develop workplace skills in the research and development area. Especially, the time management skill and technical communication skills will be developed by participating the experimental planning and discussion, writing progress report, preparing presentation materials, and giving presentations. When they encounter problems, they will develop problem solving skills to troubleshoot problems in design and building the systems.Students of senior year of their biomedical engineering, mechanical engineering, materials engineering and science, or chemical engineering program will be considered. They should be comfortable and interested in working in an interdisciplinary biomedical research area, but the main laboratory is located in a mechanical engineering department. Written and verbal communication skills and problem solving skills will be essential and scientific computer skills such as Matlab, Solidworks, and Comsol will be assets. Also, students having experiences such as bionanomaterial synthesis, materials characterization, cell culturing, microfabrication, and soft lithography will be great benefits working in the laboratory but not necessary.
Enabled by micro-/nanotechnology, the microfabricated system can miniaturize the scale of the cell-laden tissues in a uniform and high-throughput way. Microfabrication technology is well suited to biomedical applications since cells are in microscale. In particular, many microfluidic devices have been developed to manipulate, sort, and characterize cells in recent decades. Among them, microfluidic-based flow-focusing devices fabricated by simple soft-lithography replica-molding techniques are widely used to generate microscale droplets for drug and cell delivery. In this research project, we will develop a flow-focusing device to generate cell-laden hydrogel droplets to fabricate injectable microtissues. In the flow-focusing device, two immiscible liquid phases, which are known as continuous phase and disperse phase, are typically used. Mineral oil as the continuous phase flowing from the microchannels in vertical directions meets at the cross junction, while the hydrogel prepolymer solution mixed with cells as disperse phase flows into the cross junction in horizontal direction. Using this microfluidic method enables us to generate uniform and controllable sizes of microspheres. Generated cell-encapsulated hydrogel microspheres are transferred to another microfluidic chamber to polymerize the hydrogel microspheres and filter out the mineral oil. Also, this chamber is used for culturing and differentiating the cells encapsulated in the hydrogel microspheres. Adipose-derived stem cells are encapsulated in gelatin-based photopolymerizable hydrogel and differentiated to microscale cartilage tissues for injection. Osteoarthritis is the most common form of arthritis, affecting 1 out of every 10 people in Canada. The typical method for repairing this injury is surgery. However articular cartilage lesions represent a major challenge in the orthopedic surgery. Stem cell injection is a promising approach to repopulating articular cartilage areas in cases of degenerative joint disease such as osteoarthritis. However, instead of injecting stem cell directly into articular cartilage, microscale cartilage tissues will increase cell viability and the efficiency of cartilage regeneration. My current and future research interests are related to the development of advanced manufacturing systems and processes using 3D bioprinting and microfabrication technologies in order to produce various artificial tissues and tissues-on-a-chip devices. This research involves multidisciplinary collaboration between engineering, biology and medicine. The ultimate goal of my research is the design and construction of a manufacturing system for human body parts for use by doctors in diseases control and therapeutic treatments and organ-on-a-chip devices for use by scientists in cost effective and high-throughput drug development and testing. The central role for the student involves development of designing and building experimental systems. Development of bionanomaterial includes synthesis hydrogels with nanoparticles and characterizing its mechanical and chemical properties suitable for scaffolds of cartilage tissue regeneration. The student will also responsible for building an experimental system integrating with micro devices to control various cellular microenvironments. The student will be responsible for the validation of experimental design, interpretation of the results, summarizing results, and preparing graphs. Additional tasks include a literature review of previous research work that has been done. The student is also expected to summarize experimental results and actively participate in drafting a formal research paper and PowerPoint presentation. Also, students will work closely with a graduate student. Students will be fully oriented for the first several days by graduate students to use the lab equipment including the microscope. They will also receive proper laboratory safety training and receive required safety certificates for their research. In addition to laboratory equipment and safety, the students will be trained in how to develop organizational and time management skills through the involvement of scheduling weekly experimental plans and research objectives. Also, they will enhance their written and verbal communication skills by writing progress reports and giving a presentation of their progress before laboratory members in the lab. Students of senior year of their biomedical engineering, mechanical engineering, materials engineering and science, or chemical engineering program will be considered. They should be comfortable and interested in working in an interdisciplinary biomedical research area, but the main laboratory is located in a mechanical engineering department. Written and verbal communication skills and problem solving skills will be essential and scientific computer skills such as Matlab, Solidworks, and Comsol will be assets. Also, students having experiences such as bionanomaterial synthesis, materials characterization, cell culturing, microfabrication, and soft lithography will be great benefits working in the laboratory but not necessary.
The project is to develop the next generation Acoustic Force Microscopy (AFS).  AFS was recently invented and have shown great promise in high-throughput single-molecule force spectroscopy.  It is capable of simultaneously performing hundreds of single-molecule experiments at once, improving the experiment efficiency over 100 fold. The next generation of AFS will add single-molecule fluorescence capability to existing AFS. This will enable the study of subtle molecular conformational changes when the molecules are subjected to force – a key technical advancement.The student will work with current team members to develop the control systems of the next-gen AFS.  Working with the supervisor and graduate students in the lab, the student will learn and model how microparticles respond to acoustic waves in aqueous solutions.  Such modelling is crucial for the force calibration of AFS, which involves tracking particle motion with high-speed camera and performing live analysis. The student will then develop an AFS system that can be integrated to single-molecule fluorescence spectroscopy on an inverted microscope. This involves developing custom fluidic device and optimize acoustic transducer positions.  Participants in this project will gain valuable interdisciplinary experience in scientific instrumentation, modelling, and device prototyping.Our lab specializes in developing single-molecule techniques to study fundamental biological processes behind diseases.  Our core techniques include single-molecule fluorescence microscopy, single-molecule force spectroscopy using optical tweezers, and super-resolution microscopy.  We are particularly interested in how mechanical forces at the molecular and cellular scales control the mechanobiology in immune response, cancer metastasis, as well as neurodegenerative diseases. For more information please visit research group website: https://people.ok.ubc.ca/isaacliThe student will work directly with the supervisor in the design and implementation of the next-gen AFS.  The student is expected to contribute significantly to the initial design and characterization of the AFS and solve software/hardware problems independently.  The student is required to complete the necessary safety trainings at the University of British Columbia Okanagan in order to conduct the research project. Student will participate in weekly group meetings as well as individual meetings.  During the meetings, the student will present his/her research progress and participate in discussions with the rest of the group members.  The student is required to keep detailed records of all research activities and produce a final report summarizing research activities at the end of the summer.Background in engineering or physics is preferred. Students in outside discipline but with proven instrumentation and building skills are also encouraged to apply. Students should have knowledge in optics and programming (Matlab and Labview preferred).  Students must also demonstrate strong creativity and independent problem solving skills.  Relevant background and experience related to this position including but not limited to: optical microscopy, 3D printing, single-molecule techniques will be seen as bonus.  
Gaussian process models are widely used in many scientific endeavours to study the complex spatial behaviours among a set of variables.  In many situations a Gaussian process regression is used to emulate the output of a mathematical model.  By modelling the spatial correlation among the outputs one can build a very flexible non-parametric regression model.  The major drawback in using a Gaussian process model is numerically fitting the parameters of the model.  If a frequentist approach is adopted the likelihood function must be numerically optimized.  The complex form of the likelihood does not allow for one to quantify the uncertainty in the correlation parameters.  This leads to prediction intervals that do provide proper coverage.  Using a Bayesian model and placing a prior on the parameters allows one to fully quantify all sources of uncertainty.  In the Bayesian paradigm the model is fit by running a Markov Chain Monte Carlo algorithm (MCMC).  It is well known that the choice of prior and the choice of how to parameterize the model can have a major affect on the convergence of the MCMC. This project will be focused on studying both theoretically and numerically the most suitable choices for the parameterization and the choice of prior.  My research is mainly focused on applied computational statistics with a particular interest in Gaussian process regression as it applies to problems in industry, science and health. The main focus of the research is developing tools and providing advice to practitioners on the most appropriate way to implement these models in practice.The student will be required to investigate the role of various parameterizations and choices of prior in building a predictive emulator for various black-box models.  This will require the student to first understand the Gaussian process and roles of Bayesian inference in fitting the Guassain process model.  The student will be expected to run existing R code for a basic Gaussian process model and study the various goodness of fit metric for the model.  Once the model has been run the student will then be expected to re-code the model using several well known parameterizations from the literature. Once these parameterizations are implemented the student will then focus on the studying various choices for the priors on the correlation parameter. The student will design a run a full simulation study to provide numerical evidence as to the best choice of parameterization and prior to fit a Gaussian process regression.  The ideal candidate will have a blend of theoretical and computational skills.  In particular the candidate should be knowledge of the multivariate normal distribution, maximum likelihood and concepts of Bayesian inference.  The computational work will be carried out in R and it expected that the candidate will have a solid background in using R. 
Nonparametric regression is useful for obtaining smooth estimatesof curves and surfaces from data sampled at discrete locations.  Animportant application is in the estimation of elevation and itscurvature from remote sensing data such as freely available SRTM data.Local regression is usually biased.  For example, when applied to SRTMelevation, the peaks are too low, and the valleys are too shallow.Estimates of curvature, which are related to the second derivative orHessian, are even more poorly estimated, as a consequence.This project will extend bias reduction methods for nonparametricregression that are based on modifying the raw elevation measurementsappropriately.  Results from Choi, Hall and Rousson (1999) showed thatbias for local constant and local linear regression could be reducedusing a two step procedure.  First, local constant smoothing is applied,and residuals, the differences between the measured values and smoothedvalues, are calculated.  The residuals are then added to the rawmeasurements to yield perturbed or "sharpened" data, to which localconstant or local linear regression is re-applied.Taylor series expansions of the expected value of the gradient andHessian estimates in local linear and local quadratic regression, wewill determine the analogous perturbations required to achieve similarreductions in bias in gradient and Hessian estimation.  These mathematicalresults provide indications as to how to perturb the measurements andhow well the procedure might be expected to do in very large samples.Monte Carlo simulation is required to test the procedure on data havingmore realistic sample sizes.Cross-validation is often useful for selecting a bandwidth innonparametric regression, but it is not applicable when estimatingderivatives.  A new bandwidth selection method based on maximizing thedifference between the estimates based on perturbed and unperturbed datawill be investigated by simulation.My work is in nonparametric and computational statistics with applications to other areas of science, such as psychology, ecology and fire science. - reading relevant literature- writing out local linear and quadratic estimators in matrix form and expanding expectation in Taylor series- some R coding - running simulation studies- one student will work on the problem of estimating the first deriva- mathematical statistics - linear regression analysis- calculus up to 2nd year level, including knowledge of Taylor series- linear algebra, including matrix and vector analysis- knowledge of confidence intervals and hypothesis tests- familiarity wit
There is a famous theorem in graph theory called Hall's Marriage Theorem, that gives a condition that determines when it is possible to pair off all the objects in one set with objects in another set, if only some of the potential pairs are allowed. This is usually described as finding a complete matching of non-adjacent edges in a bipartite graph. An example of this kind of pairing would be attempting to match student applicants with research projects --- each student is interested in only some of the projects, and each project has been selected by only some of the students. A complete matching would find exactly one project for every student applicant, if such a matching exists. The purpose of this project is to extend this theorem as simply as possible to tripartite graphs, which have three separate sets of points and edges between points in different sets. Now we want to prove that a similar simple condition would guarantee the existence of a complete packing of triples of connected points, or "triangles", in the graph. In particular, the conjecture to be proved is that, in most cases, a simple Hall-type condition guarantees the existence of a collection of triangles with no common edges, such that every edge on one side of the tripartite graph is in exactly one of those triangles. There are some known counterexamples, but they seem to be uncommon. Partial progress has already been made in proving that the conjecture is true when the tripartite graph does not contain a certain kind of "cycle of triangles". Now we will attempt to prove it for as many cases as possible that do contain these cycles of triangles.I work in discrete mathematics, and in particular combinatorics (also known as combinatorial analysis). My area of specialty is the theory of the combinatorial design of experiments, but I am also doing related work in graph theory. A graph is an abstract network of points (called nodes or vertices) with connections between them (called arcs or edges).The student will be a research collaborator with the supervising professor. The student will be expected to become familiar with classic results on matchings and to study the proof of the partial results on the conjecture that have already been obtained.  Further progress on proving the conjecture might involve reading and doing background research in the existing literature, and helping to develop and test new proof techniques with the supervising professor.The student should have a strong background in mathematics and have experience in writing proofs. The student must have taken at least one previous course in graph theory and preferably another course in discrete mathematics or combinatorics. Familiarity with matchings in graphs would be an asset. Depending on how the research project goes, some knowledge of topology and group theory might possibly also be useful.
Cell adhesion regulation plays a key role in animal development: Adhesion proteins of the integrin family are the core components of an adhesion complex that is important for attaching cells to the extracellular matrix (ECM). Integrins are involved in many biological processes including cell migration, organogenesis, and the maintenance of tissue integrity under conditions of mechanical stress. My work looks at how the regulation of the assembly, strength, and turnover of integrin adhesions contributes to animal development with special emphasis on morphogenesis of the stem cell niche in the fly testes. The main research goal of the MITACS research projects will be to analyze the turnover of integrin adhesions in living embryos. We have recently shown that inetgrin-mediated adhesions at muscle attachments are rapidly turned over. Moreover we have gone on to show that this turnover is essential for the maintenance of cell-cell adhesion and for morphogenesis. We have also shown that the turnover of integrin-mediated adhesion is regulated by force. It is currently not known how integrin-mediated adhesions are turned over and we still know little about how integrin turnover is regulated. We study turnover using live imaging and Fluorescence Recovery After Photobleaching (FRAP) in the muscles of live fly embryos. The project involves studying candidate regulators of integrin turnover using FRAP in various candidate mutant backgrounds. The student will use fly genetics to introduce fluorescently tagged components of the integrin adhesion complex into the background of the candidate mutations and then carry out FRAP experiments. The student will then use various analytical techniques to study integrin turnover in this background. The student will apply a mathematical model we have developed in our lab to gain further mechanistic insight into the FRAP data. The student will then perform additional FRAP and immunohistological analysis of fly muscles using candidates The Tanentzapf Lab is located in an interactive, multi-lab setting inthe new Life Sciences Institute at the University of British Columbia inbeautiful Vancouver, Canada. Our lab studies how the cells in our bodies connect to the Extracellular Matrix (ECM), which is the material that makes up connective tissue. We use the powerful genetic and molecular tools available for the fruit fly, Drosophila melanogaster, to study how cells attach to the ECM. Cell-ECM adhesion has diverse and important roles during the development and life of an organism and determines its morphology and physiology. The fundamental importance of cell-ECM adhesion The student would set up and design genetic crosses. The student will perform live imaging on flies of the right genotypes, using FRAP analysis as well as making high resolution movies of in vivo developmental processes. The student will analyze the resulting movies using image analysis software. Student will carry out immunohistochemistry of fly embryos then image and analyze the stained embryos. The student will be actively involved in developing methodologies of image gathering and analysis. Student will gain critical thinking and experimental design skills by working closely with other lab personal. We are seeking an eager, hard-working student interested in the fields of developmental and cell biology, and advanced imagingtechnology. The project involves the use of hands on fly genetics, and quite a lot of imaging work using a scanning laser confocal microscope and image analysis software. Familiarity with these techniques would be a strong advantage. Previous experience in a research lab and knowledge of developmental biology/genetics would be be an asset as well. The student must be comfortable with the application and use of math and physics to biological problems.
Baker's yeast Saccharomyces cerevisiae provides a well established model system to study the molecular mechanisms of autophagy, a pathway which is evolutionarily conserved from yeast to humans. Notably, the powerful genetics and biochemical tools and the fact that yeast is easy and fast to grow enable researchers to readily isolate from this organism to study their functions. Although there had been extensive studies on the subset of Atg proteins involved in packaged cargo into an membrane-encapsulated structure called the autophagosome, little is known about how different objects in the cells are being selected for degradation. The proposed research project focuses on Atg11, a protein that selects the Ape1 complex and the mitochondria to be delivered to the vacuole or the lysosome-like compartment in yeast. Recent proteomics studies suggested the activity of Atg11 is regulated by post translational modification known as acetylation. Our working hypothesis is that Atg11 acetylation alters its conformation and ability to interact with other binding partners in the cargo selection and packaging stages of autophagy.      Atg11 is one of the largest sized proteins in the Atg suite of proteins and there is no structural information available for Atg11 at present. The large size and presumably flexible nature of Atg11 pose significant challenges to it purification and has thus far precluded the use of conventional X-ray crystallographic and nuclear magnetic resonance approaches to study its structure. The proposed project will focus on using single-particle electron microscopy to obtain structural information on Atg11. In parallel, the Mitacs intern will perform in vitro acetylation assay to confirm that Atg11 can be acetylated by a lysine acetyltransferase complex known as NuA4. The majority of neurodegenerative diseases is strongly linked to the buildup of damaging protein masses in neuronal cells. One emerging therapeutic strategy is to activate the neuronal cell’s internal machineries to remove these toxic protein masses. Autophagy is an evolutionarily conserved pathway used by all cells in our bodies to target large objects such as protein aggregates and organelles to a specialized compartment called the lysosome, where these objects will be degraded and their constituents recycled for other processes. Research in the Yip laboratory is aimed at obtaining a comprehensive understanding of the molecular mechanisms of the autophagy pathway,  The Mitacs student will clone the Atg11 gene into an expression vector, and introduce this plasmid into yeast. He or she will then express the recombinant Atg11 protein and purify it using affinity chromatography methods. Finally, the student will examine the structural features of the purified Atg11 using single-particle electron microscopy (EM), a powerful technique that allow researchers to visualize objects with size in the nanometer range. The Mitacs student will participate directly in this research project under the supervision of the principal investigator. He or she will be involved in designing the experiments and carrying them out independently and/or under supervision. Our laboratory is fully equipped to carry out all the proposed experiments and upon receiving proper training, the student will have access to all instruments. He or she will also have access to the shared resources within the Department of Biochemistry and Molecular Biology, and the Life Science Institute, which include, but not limited to, a transmission electron microscope, ultracentrifuges, and a film developer. Through this project, the student will acquire hands-on skills in key biochemical and molecular biology techniques, including protein purification, molecular cloning, and yeast genetics, as well as single-particle electron microscopy (EM), a cutting-edge imaging technique for visualizing the molecular structures of large dynamic macromolecular assemblies. The student will also gain the opportunity to develop their critical thinking and problem solving skills. In addition to laboratory-based research, the student will have a valuable opportunity to develop his or her communication skills through presenting at regular laboratory meetings.      The candidate must be enrolled in a Bachelor’s of Science program in biochemistry, and other related life sciences or biological sciences disciplines with solid academic standings. Strong communication and organization skills, eagerness to learn new experimental techniques, and attention to detail are also required. The ideal candidate would have strong interests in pursuing a career in research and have plans to pursue graduate studies in the future. 
Over the past five years, DMD students have been receiving a 50-min session on the topic of elder abuse and neglect that covers basic information following a brief 10-item anonymous survey questionnaire to gauge their existing knowledge on the same topic (e.g., before the session). However, such methodology (e.g., the survey and the educational talk) has not been formally evaluated yet so its impact remains unknown. This 12-weeks project has the following Research Question(s):1) What is the level of understanding undergraduate dental students have in terms of elder abuse and neglect before and after a session on the same topic? 2) To what extent can the existing session be modified to better prepare dental students to recognize, and provide appropriate action for, elder abuse?It has also the following aim(s): to explore the existing level of understanding undergraduate dental students hold about elder abuse and neglect; to explore as to whether or not such understanding changed after an educational session on the topic; to better inform educational activities that address such an important issue, from recognizing its occurrence to providing appropriate action.Instead of surveys, individual interviews or group discussions could happen to explore the same topic, and could involve a selected number of students, not the entire class. If such approach is chosen, the ethical application would have to be changed accordingly, and an interview guide developed.Elder abuse and neglect are intentional acts, or failure to act, by a caregiver or another person in a relationship involving an expectation of trust that causes or creates a risk of harm to an older adult. Lack of proper oral care is often understood as a form of neglect, with systemic health implications including aspiration pneumonia, which can be fatal. But dental professionals can also identify signs of abuse and neglect beyond lack of proper oral hygiene. The teaching of this topic to the undergraduate dental students is paramount, although there is no ideal educational methodology to address it.The student will be required to help out with literature review: definition of elder abuse and neglect, how to recognize such abuse and neglect (including legal and ethical implications) at a dental appointment, how to address this topic in undergraduate dental education (current educational methodologies being used and their strengths and limitations). The student will also help out with organizing survey date previously collected anonymously on elder abuse for the past 5 years: plot initial data on excel. S/he will be involved in data analysis and in helping out with a potential report/manuscript preparation for publication and a poster presentation.Undergraduate dental students with interest in the area of elder abuse and neglect are encouraged to apply. They do not need to know anything about the topic, although they will be required to read and discuss in English about the topic with the supervisor/mentor. English skills have to be adequate for speaking, reading and writing.  
The Collaborative Advanced Robotics and Intelligent Systems Laboratory is an undertaking by researchers at the University of British Columbia interested in Human-Robot interaction and intelligent robotics.  Our research theme is the study and implementation of safe, comfortable, and useful interactions between people and robots.  The Collaborative, Human-focused, Assistive Robotics for Manufacturing (CHARM) project focuses on the emerging smart machine paradigm-shift for manufacturing systems, by advancing the use of intelligent robotic assistants (RAs) that can collaborate, directly and physically, with human co-workers in assembly tasks as part of the production team. We aim to advance methods for interacting with robotic assistants through developments in the perception, communication, control, and safe interaction technologies and techniques centered around supporting a worker performing a manufacturing task.  Over the coming year we will integrate and user-test a number of new capabilities for our RA collaborating with a human worker various assembly scenarios.  The key aspects of this work include intuitive turn-taking, handover of objects, and nonverbal communication between humans and robots.  Human and workspace tracking is be provided through a multicamera RGB3D system, accelerometers, load cells and other tracking systems.  Contextual situation awareness information is provided by a database which maintains a world model of the worker, the environment, and the robot.  A planning module works with the database to determine the next steps for the robot in response to the workers actions, and the task at hand, and an adaptive learning module adjust the timing for execution of the robot's plans.Currently, CARIS researchers are developing the RA interaction methods for these studies.  For turn-taking, we have recently identified the implicit cues related to a worker’s gaze/arm/head movement (attention) related to task switching. We correlated these cues with the natural timing of turn-taking and are implementing an automatic turn-taking/giving controller. 1. Human-Robot Interaction. This research involves the development of robotic design and controlstrategies aimed at making human – robot interaction (HRI) safer and more intuitive. This research isnecessary to enable robots to work productively and safely in human environments ranging from factoryautomation lines to healthcare facilities, office and laboratory worksites and individual homes. Thiswork ranges from controllable stiffness design suitable for comfortable human interaction tosafety-based control strategies, to the development of intuitive interfaces for naturalinteraction utilizing input from kinematic, kinetic, vision based and physiological based data sources and a new, highly cited, measurement tool The MITACS and graduate students will be working with several robot platforms in the CARIS lab, including two Barrett WAM 7 dof Robots with three fingered hands and 6-axis force sensors, and the Willow Garage PR2 Robot.  Currently, this PR2 is the only such platform in Canada and one of a small number in the world.  The student will be trained in programing in the ROS (Robot Operating System) environment created by Willow Garage, and learn techniques in robot task planning, controller design, and design for subject testing in human-robot interaction.  They will be involved in evaluating and integrating the vision and force sensing modules for human tracking, developing interfaces between the sensing and control systems and the situation awareness database, and implementing and testing the interaction controllers on the robot hardware. They will help to develop and debug the experimental setup and user trials for the “Supportive Robot Project”.  They will be involved in recruiting and preparing subjects, collecting and analyzing data, and preparing the documentation. Software knowledge:  Matlab, C/C++, Java, PythonComfortable working in the Unix or Linux environmentMechatronics, Electrical, or Computer Engineering trainingInstrumentation and hardware/software integration skillsStrong communication skills Outgoing and positive personalitySelf motivated and self startingStrong interest in the human aspects of robotics studies.  
With qualitative data (various tools and questionnaires including self reported data and clinical information) from more than 19,000 Canadians, we will attempt to answer these three unique research questions: 1. To what extent do psychological traits (e.g. personality characteristics) influence the perception of oral health-related quality of life across individuals of different socioeconomic status?Hypothesis: Those who are from a lower socioeconomic status, who are (more) depressed and who hold a personality trait towards social closeness or alienation would rate their oral health as poor and have avoided eating certain foods even if they have not experienced any oral diseases or problems. They would have answered that way because they are more likely to be depressed, anxious, and holding negative emotions no matter the status of their oral health. 2. How is tooth loss in adulthood influenced by oral health-related beliefs, socioeconomic position, and self-care behaviour?Hypothesis: Favourable oral health beliefs can be explained by a higher socioeconomic position which, in turn, would explain favourable self-care behaviours and ultimately, be a protective chain for tooth loss. We will be testing the assumptions while addressing the above research question.3. Among participants with dry mouth, to what extent is the experience of dry mouth attenuated or exacerbated by a myriad of oral and general health factors, and socioeconomic status in men and women? Hypothesis: Those who are older and female, current smokers, with a moderate to high alcohol consumption, have low income and low education, sporadic social networking, use one or more medications, have one or more chronic conditions, and have dentures will more likely report dry mouth, poor oral health, inadequate chewing and swallowing, would also have lost weight, have uncomfortable dentures, and bad breath than those who do not hold the same characteristics.Full information about my research interests can be found here: http://www.dentistry.ubc.ca/faculty-profiles/a-e/mario-brondani/ The Canadian Longitudinal Study on Aging (CLSA) will follow more than 50,000 men and women who were between the ages of 45 and 85 until 2033 or their death. The CLSA investigates aging within the context of life pathways and includes multidimensional constructs that are influenced by biological and psychosocial factors. The CLSA baseline data is now available and offers significant information on a variety of indictors, such as socio-demographic, oral health status and economic characteristics, as well as lifestyle and social networking engagement of more than 19,000 Canadians.As per the above so the tasks can be accomplished: input the CLSA data into SPPS and help out with the statistical input and output (e.g., helping out in running the data analysis), as well as data interpretation (e.g, meaning of the findings - output). The student will work closely with the supervisor and research team. Space for student's own ideas is fostered to encourage discussion and growth so the student can take the most of it. Student will also be encouraged to get into discussions on how to use the data to inform policy makers when integrating oral and general health promotion activities, for example, as well as knowledge translation. More requirements can be discussed with the supervisor at: brondani@dentistry.ubc.ca     Dental/dental hygiene student preferable with good communications skills and both written and knowledge comprehension. Background on some stats analysis using SPPS is advised, as well as knowledge on statistical inferences and interpretation. Please see more requirements below, as per 'Activities', and contact me for further information if needed.  
The neuroimaging focus of the proposed work will apply advanced multivariate methodology to comprehensive, internationally shared data sets in order to generate new insights into these intermediate networks as they relate to hallucinations, thereby contributing to a biological understanding of hallucinations and delusions in schizophrenia. Attempts to understand networks must be based on connectivity at some level, and this has led to international efforts to share data in order to define the set of connections in the human brain. This has been coined the Human Connectome Project, where “connectome” refers to the connection matrix of the brain. When the object of study is functional neuroimaging data, this endeavour is referred to study of the functional connectome.Specific blood-oxygen-level-dependent (BOLD) networks respond to most cognitive tasks, and are coined the task-positive (TPN) and task-negative (TNN) networks (Fox et al., 2005). Although the TPN and TNN are expected to be common to all tasks, other networks are symptom-group or task-specific. We have developed multivariate methodology that facilitates retrieval, in large datasets, of functional networks common to all tasks, as well as those specific to particular task types. The current project involved a data sharing initiative whereby functional magnetic resonance imaging (fMRI) data from multiple sites will be simultaneously analyzed to identify functional brain networks underlying hallucinations and delusions.My lab focuses on two main areas of research: cognitive neuropsychiatry and functional neuroimaging. The objectives of my functional neuroimaging research are to gain a functional and anatomical understanding of the cognitive systems involved in psychosis and schizophrenia, and to develop new multivariate methods for analyzing fMRI data, with applications to integrating information from fMRI, EEG and MEG. We provide fMRI-CPCA software, which is a multivariate analysis method for imaging networks of brain activity.The duties of the student will be: learning how to read functional brain images, upload them to our in-house software for data analysis, run the in house software, create reports on the results, re-run the software using different analysis methods.Computer programming skills/knowledge of multivariate statistics are not really required for this internship. What is required is a desire to learn about these methods, how to apply them to the study of hallucinations in schizophrenia, using functional neuroimaging. The intern will gain extremely valuable skills that would provide an excellent starting point for a career in cognitive neuroscience research. Most importantly, the intern must be easy to get along with, able to work well with a team. Working well with a team means being able to find the right balance between working independently and asking for guidance.
The proposed research project is modelling and feedback control system design for an experimental small-scale wind turbine. Control objectives are both the maximization of the energy capture and the minimization of the structural loading against wind disturbances. These objectives are achieved by controlling the generator torque and the blade pitch angle. Using both physics laws and modeling software FAST developed by the National Renewable Energy Lab in US, mathematical models are derived to represent the system dynamics. Several controllers are designed based on classical control theory, linear state-space control theory, and advanced robust and nonlinear control theory. The performance of the designed controllers will be analyzed by thorough simulations using Matlab/Simulink and FAST, as well as experiments using a wind turbine experimental setup in front of a wind tunnel. Research results will lead to future development of a floating offshore wind turbine experimental setup.My specialized research area is control engineering in general. It consists of control theory and control applications. Control theory includes modeling and identification of dynamical systems, as well as robust control and related optimization, while control applications are hard disk drives, automotive engines, machine tool drives, optical image stabilizers and wind turbines.The student's role will involve mathematical modeling of a wind turbine system, feedback controller design with both classical and modern control theory, and feedback system analysis with Matlab/Simulink and FAST. He will work closely with the supervising professor and his graduate students. The student is required to report the project progress to the supervisor in weekly meetings, and to write a final report.The student who conducts this project is required to have taken at least one course in automatic control with high grade, to have strong skills in Matlab/Simulink, to have background in mechatronics (sensors, actuators, microcontrollers), and to be familiar with wind energy and utility-scale horizontal-axis wind turbine operations. A good written and oral communication skill in English is necessary. She/He must be hard-working, punctual and responsible.
The objective of the research project is to implement an engine control unit (ECU) that we acquired recently to an automotive engine test bench for the fuel injection control purpose. The engine system to be used is a Hyundai Gamma engine (direct-injection gasoline engine), or other types of engines. The ECU is a MotoHawk microcontroller which determines the amount of fuel to be injected based on sensor measurements. To measure the air-to-fuel ratio in real time, two wide-band oxygen sensors will be installed before and after the three-way catalytic converter in the exhaust pipe. Both a simple PID controller and an advanced robust controller will be tested, and the closed-loop system performances will be compared over various operating conditions (engine speed and air flow). These controllers will be realized in Matlab/Simulink, and transferred to the ECU microcontroller.My specialized research area is control engineering in general. It consists of control theory and control applications. Control theory includes modeling and identification of dynamical systems, as well as robust control and related optimization, while control applications are hard disk drives, automotive engines, machine tool drives, and wind turbines.The roles of the student in the research project are to electrically connect the sensors, the actuators and the microcontroller in the automotive engine, to design and simulate feedback controllers for fuel injection based on an oxygen sensor, and to implement the controllers using the MotoHawk ECU system. The student is required to report the project progress to the supervisor in weekly meetings, and to write a final report.The student who conducts this project is required to have had experiences in automotive engines, for example from student group activities (Formula, supermileage etc), have taken at least one course in automatic control with high grade, to have strong skills in Matlab/Simulink, to have background in mechatronics (sensors, actuators, microcontrollers), and to be familiar with automotive engines. A good written and oral communication skill in English is necessary. She/He must be hard-working and responsible.
The project will focus on the experimental verification of robust control algorithms for earthquake simulator. The students will be working in world-class standard structural laboratories to develop sensing and control technologies for dynamic behaviors of earthquake simulator. While working in the laboratory, students will gain valuable hands-on experience to develop and apply the control algorithms adopted from robotic engineering to civil engineering applications.Experimental verification of advanced control algorithms for earthquake simulator; Implementation of nonlinear control algorithms; Data collection, conditioning and filtering.Student will be working with a team of researchers in the laboratory to develop and verify the control algorithms. The students will be required to use computer to collect, record and process experimental data. Students are encouraged to develop their own testing control algorithms and applying them to experimental testing instruments in structural laboratory.Students need to have strong background in control engineering and signal filtering. Basic knowledge of programming including Matlab, C++, LabVIEW in system control is highly recommended. 
The project will focus on seismic behavior and design of next-generation structural components and systems for seismic application. The developed structural components and systems will be used to mitigate seismic risks of structures and protect lives from severe earthquakes. The students will be working in the state-of-the-art research facility and build up general research skills by designing, modelling and validating the next-generation structural components and systems. Students will gain knowledge in structural design and assessment, and develop skills in finite element modelling and analysis.Seismic design and assessment of steel, concrete and composite structures; Development of innovative structural components and systems; Seismic hazard mitigationStudents will be assisting world-class engineers and researches to develop innovative structural components and systems to mitigate seismic risk of structures. The students will be required to perform structural analysis and assess the seismic performance of different structures. Students are encouraged to develop their own innovative structural components and systems for seismic application.Students need to have strong background in structural engineering and minimum experience using finite element software. Basic knowledge of programing languages (such as Matlab, Python, C++) is preferred.
The project will focus on development and implementation of innovative active control algorithms for structural and earthquake engineering. The students will be working at the state-of-the-art research facility. The students will have the opportunity to learn and implement the theory of active control algorithms to building science. The Students will obtain the practice experience to apply automatic control and robotic engineering to structural and earthquake engineering. In addition, the students will develop well established communication and professional skills in working with researches and students from different countries.Development and implementation of advanced active control algorithm for structural engineering to mitigate seismic hazards.Students will meet and work with the first-rate researches from around the world. Students will be required to develop and implement the active control algorithms for structural and earthquake engineering. Students are encouraged to develop their own active control algorithms and implement them in seismic applications for building science.Students need to have background in automatic and robotic control. Programing experience in Matlab, Python, C++, Simulink and LabVIEW is an assent.
The objective of this project is to investigate the kinetics and mechanisms by which various toxic elements are released from mine waste materials. This will be studied through carrying out laboratory leaching test using temperature controlled reactors.1. Water and mine waste management: the leaching of various potentially harmful substances from mine waste rocks2. Use of seawater in copper leaching3. Leaching of refractory gold oresThe student will work in the laboratory to assist graduate students to carry out tests. The student is required to have experiences and skills of carrying out laboratory tests. The student needs to have a good understanding of chemistry
The objective of this project is to investigate the feasibility of using bacteria to oxidize pyrite to liberate gold for the subsequent gold leaching. This will be studied through carrying out laboratory leaching tests using temperature controlled reactors.1. Water and mine waste management: the leaching of various potentially harmful substances from mine waste rocks2. Use of seawater in copper leaching3. Leaching of refractory gold oresThe student will work in the laboratory to assist graduate students to carry out tests. The student is required to have experiences and skills of carrying out laboratory tests. The student needs to have a good understanding of chemistry
Available counselling services in India, Canada, and abroad are predominantly based on Western approaches to psychology with little to no incorporation of Eastern philosophies, Indian cultural customs, and local religious traditions (Arulmani, 2007). To neglect traditional healing practices and cultural understandings that emerge out of ancient and contemporary Indian society is to overlook influential and time-tested healing resources. Yet, most Canadian and American counsellors have little awareness of Indian and other Eastern approaches to healing and of how to adapt counselling in light of Indian cultural and religious traditions (Sue & Sue, 2008). Thus the potential for more effective counselling for individuals of Indian descent is not being realized with approaches based purely on Western counselling theories and models. This research study is an attempt to provide counsellors with needed background information in order to optimize the success of counselling with individuals of Indian descent by understanding how to infuse Indian cultural practices and religious traditions into conventional counselling practices. It replicates my recent, previous study in which 45 counsellors in India were interviewed about how they adapt counselling to the Indian culture and a grounded theory model developed. This current study will interview 30 counsellors in Canada who specialize in working with individuals of Indian descent to see if a similar model will be developed.Interns will assist with interview scheduling, interviewing, transcribing interviews, data management In SPSS, and basic data analyses. Cross-Cultural mental health, cross-cultural counselling, cross-cultural psychotherapy, and indigenous/traditional healingSchedule research interviewsAssist with interview completionTranscribe interviewsInput data into SPSS statistical softwareRun basic descriptive statistic analysesLearn about qualitative research and assist with design of qualitative analyses (likely Grounded Theory or equivalent research method)He/she will join a research team working on this project and will also be mentored by master's and doctoral students from my research lab working on this and other related projects.
Recent advances for counselling psychology in Canada have led to increased efforts to identify what characterizes the specialty in the Canadian context especially compared to related graduate specializations like clinical and school psychology. Because counselling psychology only recently received a nationally endorsed definition by the Canadian Psychological Association in 2009, individual doctoral programs have developed relatively independently of each other outside of minimum accreditation requirements, based on their divergent understandings of the field. This study will provide a quantitative comparison of counselling psychology doctoral programs in Canada to identify areas of overlap and differentiation in the post-common definition era. It updates a previous program curricular analysis across Canada. The result will assist potential graduate students with understanding the present characteristics of counselling psychology training and education in Canada as well as unique strengths for each individual program. 'Counselling PsychologyGraduate Training and Education in Professional PsychologyExtraction of information from online archival program websitesCompletion of a coding scale based on this informationData entryBasic data analysesBasic statistical analysesAssisting with write up of results in tables, figures, and narrativesAssist with completion of a poster summarizing the resultsInterest in psychology or education or willingness to learn about applied psychology training and educationAbility to read and write in EnglishAbility to typeBasic statistical knowledgeExperience in using SPSS or other statistical software is an asset (but fluency in Microsoft Excel would be enough to assist in learning SPSS)
We aim to create flexible, stretchable 'skins' that can be applied to any surface - a robot, a car, a person, a wall or a bed for example. This skin senses touch, stretch and bend, and is very low in cost, allowing surfaces to become interactive. It will enable health monitoring, robot-human interactions, and could make any surface interactive. We are seeking your help to design, build and test these skins. The devices are composed of gels -  very low cost and soft materials that are mostly salt water - and rubbery materials. Both these materials are highly stretchable and tough. The gels contain ions and so are used as electrodes. The rubbery materials act as insulators. In one form the sensing is achieved by creating an array of electrodes. The charge on the electrodes is affected by the approach of a finger or the stretching of the skin. In a second approach, the salt ions within the gel are displaced when pressure is applied, generating a voltage.Our team are looking for students who can make the devices, perform mechanical and electromechanical testing, work out packaging, design and implement the readout electronics, analyze and plot the sensor response, and investigate robotic, biomedical and other applications.This work is described at http://advances.sciencemag.org/content/3/3/e1602200.full , including videos that can be found under the data the Figures & Data tab.We are working towards wearable devices, and in particular artificial skin. Our lab also works on Artificial Muscle (electroactive polymers also konwn as EAPs); Mechanical Sensors including low cost, flexible, stretchable sensors; Energy Storage including nanostructured supercapacitors, and lithium ion cell modeling; Solar Energy Harvesting including creating integrated battery/solar cells for low cost energy storage, and solar cells that use dyes or photosynthetic proteins.The student will be responsible for assembling and testing devices. This will include some or all of the following:- Elastomer mixing and setting.- Gel component mixing, and cross-lining using UV light or heat.- 3D printing or machining of molds.- Circuit design, PC board layout, microcontroller interface, assembly and testing.- Packaging by lamination or spray coating.- Force/Displacement (Stress- strain) measurements.- Measurement of capacitance or voltage change in response to proximity, touch, bend and stretch.- Application to biomedical or robotic devices for health monitoring or human/machine interaction.- Data processing to help distinguish bend, touch, pressure and stretch, as well as establish sensitivity.The student may also be involved in write up of articles and patents, presentation of results and video production.The project involves some basic chemistry, fabrication, circuit design, electrical and mechanical testing, and perhaps the generation of a graphical user interface. Students will ideally have some knowledge of one or more of these areas, and an eagerness to learn.
Salmonella is one of the most common enteric pathogens that widely dispersed in the environment and can be transferred to humans via many food products, such as meat, poultry, fresh produce, and dairy products. Salmonella cause over 80.3 million cases of infections and 155,000 deaths each year worldwide. In some cases, Salmonella may invade into vascular structures, bones, or other localized sites, and may eventually lead to life-threatening bacteremia. Traditional methods for the detection of Salmonella include various cultural, biochemical, and immunological and molecular techniques, but they are labor intensive and time consuming. Therefore, it is essential to develop a simple method to facilitate rapid detection of Salmonella in agri-food commodity.With the advances in point-of-care technologies, various paper-based devices have been developed to detect foodborne pathogens, such as paper-based ELISA, lateral flow test strips and three-dimensional paper-based microfluidic devices. However, multiple operation steps (e.g., reagent addition, washing, incubation, etc.) are still required in the assay, which limit their applications in resource-limited settings. In this study, we aim to simplify the multiple step reactions required in immunoassay to detect Salmonella bacteria by using a “pop-up” paper-based microfluidic device. Integrating the pop up structure into the paper-based device enables highly flexible design of the assay. This structure makes it possible to change the flow path of reagent and control the timing of various steps of the assay using a single sheet of folded paper.My Food Safety Engineering Lab at UBC works on developing innovative and rapid sensing, instrumentation systems and detection methods for ensuring food safety and preventing food bioterrorism. Students in my lab employ their diverse backgrounds in engineering, analytical chemistry, molecular microbiology, biophysics and advanced mathematics to develop novel biophotonic, nano-biosensing and nano-optical imaging techniques and apply these to a variety of systems related to food chemical and microbiological (pathogenic bacteria and highly-contagious virus) safety. One major research direction is the detection of pathogens in food products using paper-based microfluidic devices.The students will be responsible for developing paper-based microfluidic device for the detection of Salmonella. The student will fabricate the device and optimize the assay. The optimized sensors will be tested with Salmonella in various food products.Interested candidates are welcome to apply. Experience in analytical chemistry, immunoassay and biosensor is a plus.
Over the past decades, the global incidence of foodborne infections has markedly increased. Escherichia coli O157:H7 is one of the most harmful foodborne pathogens that can cause serious foodborne illnesses and even deaths. Therefore, accurate and sensitive methods to detect E. coli O157:H7 in food products are extremely necessary to prevent its outbreaks. Conventional culture-based methods, polymerase chain reaction (PCR) and enzyme-linked immunosorbent assay (ELISA) have been used for the detection of E. coli O157:H7. However, they are time consuming, labor intensive and require expensive equipment. Therefore, there is a need to develop a rapid and sensitive biosensor for food safety monitoring.In this project, we aim to develop a paper-based origami device coupled with a vertical flow biosensor to achieve rapid colorimetric detection of E. coli O157:H7 nucleic acid. Paper-based origami device enables the programming of multiple steps required in nucleic acid testing. This can be achieved by integrating wax printing and paper folding technologies to distribute fluids both vertically and laterally. The origami device will be coupled with vertical flow paper-based biosensor to achieve rapid and sensitive food safety analysis. My Food Safety Engineering Lab at UBC works on developing innovative and rapid sensing, instrumentation systems and detection methods for ensuring food safety and preventing food bioterrorism. Students in my lab employ their diverse backgrounds in engineering, analytical chemistry, molecular microbiology, biophysics and advanced mathematics to develop novel biophotonic, nano-biosensing and nano-optical imaging techniques and apply these to a variety of systems related to food chemical and microbiological (pathogenic bacteria and highly-contagious virus) safety. One major research direction is the detection of pathogens in foods using paper-based microfluidic devices.The student is expected to develop paper-based origami device for the detection of E. coli O157:H7. The student will fabricate the device, followed by assay characterization and optimization. The optimized sensors will then be tested with bacteria samples in various food products.Interested candidates are welcome to apply. Experience in analytical chemistry, molecular biology and biosensor is a plus. 
This research project applies directly to improving solar power generation efficiency employing the lab’s power conversion platform. Technical advances in solar power conversion are made daily, so keeping the platform at the leading edge of technology is a rewarding learning experience. Through the application of research, design, fabrication, and testing, the student will be a significant part of the lifecycle of a complete iteration of the solar power platform and associated electronics.Target: Assist with the researching, designing, fabricating, and testing of the next-generation solar power platform.Training: The student will be paired with a graduate student and receive full training on the principles of operation, the fabrication process, and the testing of the most recent power platform at UBC. The student will finish this project with significant hands-on experience with electronics that are at the forefront of today’s solar energy systems.Methodology: This solar power platform project involves literature review, simulations in MATLAB/Simulink and MultiSim, real-time solar simulation, algorithm testing, PCB layout, PCB population (soldering), and electrical testing. The student will be expected to contribute to some, or all, aspects of the design cycle.Power Electronics and Renewable Energy Power Conversion are some of the fastest growing research areas in Electrical Engineering. They span a wide array of topics, including circuit design, magnetics, control systems, and power systems. Applications of this topic include:- Interfacing renewable power sources to the grid- High-Voltage DC Power Transmission- High-Efficiency DC-DC, DC-AC, and AC-DC power conversionDr. Ordonez’ Power Lab at The University of British Columbia has designed and prototyped a variety of high-efficiency electronic power converters to demonstrate novel and high-efficiency converter topologies and non-linear control techniques for all of these applications.During the project, the student will be part of a research team with which he/she will be expected to have interaction. Even though the work of the student will be carefully supervised, he/she is expected to work with a certain level of autonomy while carrying out each of the assigned tasks.The tasks can be divided into three categories. These categories and some of its most important tasks are described as follows.Theory-based tasks: Literature review of research papers for solar power conversion systems, general electrical control strategies, electric machinery control, power converters and transmission systems; study of power electronics and microcontrollers; and analysis and solution of specific theoretical problems related to the aforementioned areas.Modeling and simulation tasks: Basic modeling of power converters in MATLAB/Simulink and MultiSim may be necessary to debug designed test setups. Real-time solar simulation will be required to prove the impact of the research.Hardware tasks: Design and implementation of basic electronic testing circuits; digital microcontroller programming; basic electric machinery operation; analysis and understanding of power converter topologies; soldering and PCB population; operation of basic electronic lab hardware such as oscilloscopes and power supplies.Background- Senior undergraduate student in Electrical Engineering - Background in electronics analysis and design- Knowledge of digital systems- Knowledge/interest in microcontrollers- Knowledge/interest in solar energy systemsSkills- Teamwork- Ability to clearly formulate a solution- Lab safety and hardware testing skills- Basic understanding of circuit simulation software- Good communication skills
This research project applies directly to improving wind power generation efficiency employing the lab’s power conversion platform. Technical advances in wind power conversion are made daily, so keeping the platform at the leading edge of technology is a rewarding learning experience. Through the application of research, design, fabrication, and testing, the student will be a significant part of the lifecycle of a complete iteration of the wind power platform and associated electronics.Target: Assist with the researching, designing, fabricating, and testing of the next-generation wind power platform.Training: The student will be paired with a graduate student and receive full training on the principles of operation, the fabrication process, and the testing of the most recent power platform at UBC. The student will finish this project with significant hands-on experience with electronics that are at the forefront of today’s wind energy systems.Methodology: This wind power platform project involves literature review, simulations in MATLAB/Simulink and MultiSim, real-time wind simulation, algorithm testing, PCB layout, PCB population (soldering), and electrical testing. The student will be expected to contribute to some, or all, aspects of the design cycle.Power Electronics and Renewable Energy Power Conversion are some of the fastest growing research areas in Electrical Engineering. They span a wide array of topics, including circuit design, magnetics, control systems, and power systems. Applications of this topic include:- Interfacing renewable power sources to the grid- High-Voltage DC Power Transmission- High-Efficiency DC-DC, DC-AC, and AC-DC power conversionDr. Ordonez’ Power Lab at The University of British Columbia has designed and prototyped a variety of high-efficiency electronic power converters to demonstrate novel and high-efficiency converter topologies and non-linear control techniques for all of these applications.During the project, the student will be part of a research team with which he/she will be expected to have interaction. Even though the work of the student will be carefully supervised, he/she is expected to work with a certain level of autonomy while carrying out each of the assigned tasks.The tasks can be divided into three categories. These categories and some of its most important tasks are described as follows.Theory-based tasks: Literature review of research papers for wind power conversion systems, general electrical control strategies, electric machinery control, power converters and transmission systems; study of power electronics and microcontrollers; and analysis and solution of specific theoretical problems related to the aforementioned areas.Modeling and simulation tasks: Basic modeling of power converters in MATLAB/Simulink and MultiSim may be necessary to debug designed test setups. Real-time wind simulation will be required to prove the impact of the research.Hardware tasks: Design and implementation of basic electronic testing circuits; digital microcontroller programming; basic electric machinery operation; analysis and understanding of power converter topologies; soldering and PCB population; operation of basic electronic lab hardware such as oscilloscopes and power supplies.Background- Senior undergraduate student in Electrical Engineering - Background in electronics analysis and design- Knowledge of digital systems- Knowledge/interest in microcontrollers- Knowledge/interest in wind energy systemsSkills- Teamwork- Ability to clearly formulate a solution- Lab safety and hardware testing skills- Basic understanding of circuit simulation software- Good communication skills
Tumor cells secret growth factors, cytokines and chemokines to drive the immune response in the tumor microenvironment towards pro-inflammatory, promoting tumor invasion and suppressing anti-tumor immunity. Immuno-modulation of the tumor microenvironment is an attractive strategy for antitumor therapy, but systemic delivery of immunomodulating agents often results in severe side effects. The Li lab plans to develop a nanoparticle system to target an immunomodulating agent to the tumor to re-educate the immune cells in the tumor microenvironment. It is hypothesized that this strategy will reduce the side effects, while exert enhanced anti-tumor immunity.Research in my lab focuses on developing innovative drug delivery technologies to target drugs to the diseased site, thereby enhancing the efficacy and reducing the toxicity.Work 40 hours a week. Perform experiments, report and discuss results, help maintain the lab, collaborate with other members in the lab, and write a final report.1. Background in tumor biology and immunology (e.g. courses or summer project)2. Cell culture3. Cell based assays. e.g. MTT/XTT assay and ELISA4. English proficiency5. Microsoft Office (Powerpoint, Excel, Word)
Gene therapy, including genome editing, gene silencing, mRNA alternative splicing, and therapeutic protein expression, provides an alternative treatment for diseases that cannot be cured by conventional therapies. Those challenging diseases include cancer, genetic disorders, and viral infection. The limiting step for gene therapy is efficient delivery of nucleic acids into the target cells. The delivery system needs to overcome various barriers and release the nucleic acids in the target site. The major delivery barriers include rapid enzymatic degradation, renal elimination, efficient uptake by the target cells and release in the desirable subcellular compartment for optimal effect. The Li lab focuses on developing innovative nanoparticle delivery systems that provide stable and efficient encapsulation of nucleic acids and target them to specific cells. Ultimately, these nanoparticles will be used to treat genetic disorders in both in vitro and in vivo models.     Research in Dr. Shyh-Dar Li's lab focuses on developing innovative drug delivery technologies to target drugs to the diseased site, thereby enhancing the efficacy and reducing the toxicity.Work 40 hours a week. Perform experiments, report and discuss results, help maintain the lab, collaborate with other members in the lab, and write a final report.1. Background in drug delivery, pharmaceutics or chemical engineering (e.g. courses or summer project)2. Cell culture3. Molecular biology assays, such as qPCR, Western blot4. English proficiency5. Microsoft Office (Powerpoint, Excel, Word)
MAIN OBJECTIVE. Our research is focused on expanding the boundaries of coherent control of molecular dynamics with shaped ultra-short laser pulses. Specifically, we develop new methods of exciting extreme rotational states – the so called “molecular super rotors”, and investigate the effects of ultra-fast rotation on chemical and physical properties of molecules, as well as molecular interactions with other molecules, solid surfaces and external fields. BACKGROUND. Control of molecular rotation has been long recognized and successfully used as a powerful tool for steering chemical reactions, imaging individual molecular orbitals, generating extreme ultraviolet radiation, deflecting molecular beams and separating molecular isotopes. Recent theoretical studies have indicated enormous potential of extending the reach of rotational control to ultra-high rotational states. Ultrafast molecular spinning has been predicted to change the character of molecular collisions with solid surfaces, alter molecular trajectories in external fields and suppress collisional decoherence. New ways of molecular cooling and selective chemical bond breaking by inducing super rotation have been suggested. Yet, owing to the challenges of bringing a large number of molecules to fast synchronous rotation, very little experimental work has been done on molecular super rotors. METHODOLOGY. Our research team is developing two new approaches to ultrafast rotational control of molecules. (1) We have recently built an “optical centrifuge” in which molecular rotation is achieved by forcing the molecules to follow the rotating polarization of a laser field. Using the centrifuge technique, we have succeeded in producing, observing and controlling molecular super rotors. (2) We are also developing a method of exciting extreme rotational states with high-power ultra-short pulse trains. Each laser pulse in the train exerts a small torque on a molecule, making it rotate toward the field polarization. The cumulative effect of multiple pulses enables one to induce fast molecular rotation without breaking the molecule apart Quantum coherent control;Light-matter interaction;Control of molecular dynamics;Femtosecond pulse shaping;The successful candidate will assist a senior Research Associate in carrying out a series of laser experiments aimed at the research topics outlined in the Project Description. Daily activities will include optical alignment of various laser components, troubleshooting laboratory electronics, collecting and processing data.We are looking for a senior student with experience in the field of laser optics. Familiarity with ultrafast laser technology is a plus.
Forest harvesting around streams can have large, direct impacts.  Some of the alterations to important processes, such as the amount of light reaching a stream, can recover quickly.  However, other changes may take decades to recover, such as physical structure, including the amount of large wood in stream channels.  Other changes to the forest composition (affecting organic matter inputs and chemistry) may also be slow to change.  Most ecological studies consider only the short-term responses, usually at most a few years.  In this study we have 15 stream catchments that had different magnitudes of forest harvesting almost 20 years ago, and we are considering how the intensity of harvesting affects recovery of biological communities and organic matter dynamics.Our research addresses questions about what processes control and structure freshwater foodwebs and those of the riparian areas nearby.  The connections between the terrestrial and freshwater systems are important for developing a process-based understanding of what regulates and limits these ecosystems.  This understanding further leads to our ability to predict and test ideas about the impacts of land-uses, such as forest harvesting, agriculture, and urbanisation on freshwater ecosystems.  Much of our work takes an experimental approach to changing inputs of resources, physical structures, chemistry and species composition in freshwaters.  The student intern will assist with the field sampling and laboratory processing of samples of invertebrates and organic matter.  A large component will involve learning laboratory methods and identification skills for freshwater invertebrates. Undergraduate courses in ecology, and preferably freshwater ecology, will be important.  Some chemistry, statistics and knowledge of experimental procedures would be helpful.  The student will be involved with sampling and sorting of samples of invertebrates.
Freshwater ecosystems are affected by many kinds of stressors from land use, including increased rates of sediment inputs, nutrients, contaminants, heating of water, changes in hydrology and flow permanence, etc.  How do these different stressors interact to affect ecosystems?  This work addresses the combined and cumulative effects of stressors on species, population interactions, and ecosystem functions. We have used 2-way and 3-way experiments, and even with gradients of factors, to look at the interactions between these factors, as it is rare to have one factor impacting a system at one time (for an example see: Greig HS, et al. 2012. Warming, eutrophication, and predator loss amplify subsidies between aquatic and terrestrial ecosystems. Global Change Biology 18: 504–514).  We use experimental streams and ponds to perform these manipulations, coupled with laboratory work to measure differences in the biological community (invertebrates, fish, algae, etc.) and ecosystem functions (ecosystem respiration, primary production, decomposition).  These experimental streams are located in outdoor field settings, and open to the natural environment providing a degree of realism that cannot be duplicated indoors.  These mesocosm experiments provide full experimental control and the ability to alter many aspects of these ecosystems.   We are interested in understanding how freshwater ecosystems work, their controlling processes, and how land use affects those processes.  We have used a mostly experimental approach to manipulating the structure and inputs to freshwaters, particularly streams and ponds, in our attempt to understand how we affect the natural functioning of the freshwater ecosystems that so many species, including us, depend.  We have studied both basic and applied science questions to link these through the way that human use of the land affects change conditions. The student will work as a member of a research team, including a professor, several graduate students and other other undergraduate students.  The student will be given responsibility for regular sampling and sample processing from the experiment.  As described above, the student will assist with sampling, processing of samples (in the laboratory), measuring algae and other things, identifying and counting invertebrates, etc.The student should have background in ecology and biology, and it would be beneficial to have some training in freshwater ecosystems and invertebrate biology.  The student must be able to work in outdoor settings where these experimental facilities are located.  Students must also be capable of, or willing to learn, laboratory procedures including extensive microscope work, analytical work and taking other measurements.  The student must be capable of working within a team with other advanced students.
Many major cities in Canada and the U.S. provide affordable housing options for eligible low-income families, seniors, and persons with disabilities. For example, the provincial government of British Columbia provides subsidized housing to more than 60,000 residences ; the Department of Housing and Urban Development (HUD) in the U.S. has funded public housing in all major cities, which accommodated a total of approximately 1.2 million  households across the country. To apply for public housing, eligible householders have to specify their preferred housing type, including the number of bedrooms, floors, community type, and locations, and wait for their turn. At the same time, the householders currently residing in public housing may occasionally request to move to other public housing units, or resort to private housing options, due to changes in their income and family composition. To accommodate the needs of both applicants on the waitlist and the existing tenants, the limited public housing units have to be sophisticated allocated. We consider a practical scenario in which householders only report their desired housing types, and the objective of assignment problem is measured by the number of householders whose wishes are met. We formulate this problem as a maximum-cost flow problem with set-constraints. We propose an efficient algorithm that could solve the problem based on the machinery developed in the literature. Our algorithm can be adapted to cover the case when householders are ranked (by their waiting time or emergency needs, for example), or when householders have general cardinal values associated with each type of housing. My research interest lies broadly in developing mathematical models to solve real-life problems in the field of operations research and management science, including hospital operations, health care delivery systems, resource allocation, etc. The methodology I use includes continuous and discrete optimization, dynamic programming, statistics, and queueing theory. I also research on econometric analysis of data that is collected in the practice.  develop mathematics models and solution  techniques;data analysis, including coding and computation;writing technical reports or paperstrong quantitative skills, a strong background in operations research, statistics, applied probability would be preferred.Excellent communication skills, particularly English writingmastery of some software, such as Matlab, R, Stata, SAS, would be a strong pluc
The wireless industry is experiencing explosive growth with applications like cellular telephony, wireless LAN, and personal area networks becoming commodities of everyday life. One major factor contributing to this growth is the emerging presence of CMOS technology in commercial analog and radio frequency integrated circuits (RFIC). Recently, with the drive towards system-on-chip (SOC) integration, there has been a tremendous interest in implementing RF circuits such as low noise amplifiers (LNA), mixers, power amplifiers (PA) and voltage-controlled oscillators (VCO) in digital CMOS technology. High performance with low area and power consumption are some of the key design concerns. In this project, the student will first learn about different radio-frequency transceivers, and then either design one of the key RF component for a 5G mobile/sensor network application, or carry out measurements in the lab, or both. Radio-Frequency Circuit Design or Measurement for wireless transceivers and sensors networksThe student will read research papers, and then design a new circuit for Radio-Frequency transceivers. He/she will learn the software, and do extensive circuit simulations to characterize and analyze the design. There may also be a need to conduct experiments/measurements in the lab.Prior to the beginning of the internship, the student must have taken a course on analog circuit design, digital circuit design, signals and systems, and should be comfortable in using MATLAB. Although not necessary, it will expedite the project if the student already knows how to use either Cadence Spectre or/and Verilog/VHDL. 
Biodiversity of invertebrate animals in small streams and their riparian areas is very high.  The reasons for this high biodiversity are not known, but we are testing for the patterns and experimentally manipulating habitats to see if the abiotic factors that are associated with high biodiversity in these areas can be extended.  In particular we are studying the contributions of high-elevation streams and ponds that are disproportionately impacted by climate change.  We know relatively little about such alpine areas and the freshwater biodiversity therein, because these areas are not directly used for human activities, including fishing and water withdrawals.  This project will combine field surveys, transplant experiments and mesocosm experiments to address the diversity in these sites and their range of tolerance for changes in their environments related to climate change.We are interested in the ecological processes that limit populations, contribute to the assembly of communities, and how land use impacts those processes.  We use experimental manipulations of small streams and their riparian areas as our study system, and we have manipulated inputs, species composition, abiotic factors, physical structure, etc., to test hypotheses about these processes and how they contribute to biodiversity and ecosystem function. In particular, small streams tend to be overlooked because of the absence of fishes, but they support a large component of biological diversity of freshwater systems.The student will assist with field and laboratory work.  Field sampling requires trips to alpine areas around coastal and interior of British Columbia in the company of graduate students and post-doctoral fellows.  Experimental mesocosm work will be field-based and make use of high-elevation areas and tanks manipulated to modify temperatures and flows. The laboratory work includes sorting and identification of invertebrates from various field experiments and surveys.A student with a keen interest in ecology, and especially an interest in biodiversity and ecosystem function.  Background in population and community ecology, along with training in experimental design are essential.  Strong quantitative skills and an appreciation of the roles of experiments in ecology are valuable.
If you have written a program then you have probably added logging statements to your code. These statements output log messages that help developers understand how the program is executing, like which method is invoked and what are the data values assigned to the various variables in the program. Unfortunately, log statements must be added manually. Moreover, they are static -- they do not move around, they do not change, and the developer must manually comment them out, remove them, change them to log more information, etc.This project is about improving logging. Can we create automated tools that automatically instrument programs with logging statements when the program is in trouble? For example, if the program hits an exception multiple times, can it start to log more and more information? In this project you will explore these questions by developing algorithms to determine when and where to add logging statements (and where to remove them). You will also construct a prototype that implements these algorithms and can help developers log better.My research spans software engineering and systems. On the software engineering side I am interested in developing (and borrowing!) software analysis techniques and using these to build tools to help developers build better systems. I'm especially interested in analysis of distributed systems and analysis of program logs/traces. I also frequently use formal methods techniques as part of my research.On the systems side I create new kinds of distributed systems. Here my most recent research focus has been on more practical and scalable designs of software-defined middleboxes for data center environments.The student will start by preparing a research proposal at the start of the project with my help. This proposal will require background reading, some background hacking, and extensive writing. I will help you through this process.Once you have finalized the proposal, you will execute on the project idea that you have scoped out in the proposal. As part of this process we will meet weekly. You will write code and documentation and write progress reports to explain what you have accomplished.The student must be an active participant in the lab. We often have summer seminars and an active weekly reading group. The student is expected to take part in these various lab activities.In short, if you are a good communicator and have hacked on large or complex systems, then you'll fit right in. Mathematical background a plus.More specifically, a solid candidate student would have the following skills:- excellent communication skills, both written and oral- experience with at least two popular programming languages, such as Java and C- basic knowledge of algorithms and algorithmic thinking- some experience building a non-trivial system (e.g., over 1000 lines of code)The following skills are nice-to-have, but are not required:- familiarity with formal methods (e.g., discrete mathematics, combinatorics, automata theory)
Asserts are an important software engineering tool for developers of complex systems. For example, the Linux kernel relies on thousands of assert statements to check pre-conditions, assert loop invariants, check for memory leaks, and so on. Unfortunately, maintaining asserts in complex code (e.g., in large C codebases) is a difficult task. The code changes, and asserts must be updated. New code is written, and asserts must be propagated into this new code. Furthermore, asserts typically express non-trivial properties and are poorly documented.The goal of this project is to define, design, and implement a new language for specifying and maintaining assertions in C/C++ code. This project include domain-specific language design (DSL design), as well as programming languages design and implementation work. Furthermore, it will involve significant hacking on complex systems code, such as the Linux kernel tree. The end-goal is to provide developers with tools to help them make fewer mistakes in writing and maintaining assertions.My research spans software engineering and systems. On the software engineering side I am interested in developing (and borrowing!) software analysis techniques and using these to build tools to help developers build better systems. I'm especially interested in analysis of distributed systems and analysis of program logs/traces. I also frequently use formal methods techniques as part of my research.On the systems side I create new kinds of distributed systems. Here my most recent research focus has been on more practical and scalable designs of software-defined middleboxes for data center environments.The student will start by preparing a research proposal at the start of the project with my help. This proposal will require background reading, some background hacking, and extensive writing. I will help you through this process.Once you have finalized the proposal, you will execute on the project idea that you have scoped out in the proposal. As part of this process we will meet weekly. You will write code and documentation and write progress reports to explain what you have accomplished.The student must be an active participant in the lab. We often have summer seminars and an active weekly reading group. The student is expected to take part in these various lab activities.In short, if you are a good communicator and have hacked on large or complex systems, then you'll fit right in.A solid candidate student would have the following skills:- excellent communication skills, both written and oral- experience with C, C++, and at least one more popular programming languages, such as Java or Python- basic knowledge of algorithms and algorithmic thinking- some experience building a non-trivial system (e.g., over 1000 lines of code)It helps if you have taken courses on operating systems/compilers/programming languages.



GitHub is an online community for open source projects. This website hosts millions of software projects that developers collaborate on. It includes numerous tools, including Wikis, issue trackers, and so on.The purpose of this project is to continue the development of a platform for "analysis bots" -- automated software agents that will execute on GitHub project code and potentially alert the project of issues with the project. For example, a bot could help improve the quality of comments in GitHub projects by running a spell checker over all comments in code and reporting mispellings as issues or github pull requests to the project.The platform will require a careful balance of utility (want useful bots), intrusiveness (do not want to alert projects that do not care about these alerts), and programmability (want to support a variety of bot types). I have ideas for a couple of bot types, but you will also get to design and implement new bot varieties of your own on top of your platform.My research spans software engineering and systems. On the software engineering side I am interested in developing (and borrowing!) software analysis techniques and using these to build tools to help developers build better systems. I'm especially interested in analysis of distributed systems and analysis of program logs/traces. I also frequently use formal methods techniques as part of my research.On the systems side I create new kinds of distributed systems. Here my most recent research focus has been on more practical and scalable designs of software-defined middleboxes for data center environments.The student will start by preparing a research proposal at the start of the project with my help. This proposal will require background reading, some background hacking, and extensive writing. I will help you through this process.Once you have finalized the proposal, you will execute on the project idea that you have scoped out in the proposal. As part of this process we will meet weekly. You will write code and documentation and write progress reports to explain what you have accomplished.The student must be an active participant in the lab. We often have summer seminars and an active weekly reading group. The student is expected to take part in these various lab activities.In short, if you are a good communicator and have hacked on large or complex systems, then you'll fit right in. More specficially, this project will require extensive programming experience.A solid candidate student would have the following skills:- experience with GitHub- excellent communication skills, both written and oral- experience with at least two popular programming languages, such as Java and C- basic knowledge of algorithms and algorithmic thinking- some experience building a non-trivial system (e.g., over 1000 lines of code)
Recent techniques developed in my lab are able to model software based on their runtime activity. That is, we can collect traces and use these to recover (reverse engineer) the model of the running software. We can this process model inference.One exciting application of this approach is towards verifying useful properties of software. Typically, the verification process requires an abstract model that represents the software. And these models are often unavailable. Can models inferred with model inference techniques be used instead of manually-specified software models? This project is an exploration into this question.My research spans software engineering and systems. On the software engineering side I am interested in developing (and borrowing!) software analysis techniques and using these to build tools to help developers build better systems. I'm especially interested in analysis of distributed systems and analysis of program logs/traces. I also frequently use formal methods techniques as part of my research.On the systems side I create new kinds of distributed systems. Here my most recent research focus has been on more practical and scalable designs of software-defined middleboxes for data center environments.The student will start by preparing a research proposal at the start of the project with my help. This proposal will require background reading, some background hacking, and extensive writing. I will help you through this process.Once you have finalized the proposal, you will execute on the project idea that you have scoped out in the proposal. As part of this process we will meet weekly. You will write code and documentation and write progress reports to explain what you have accomplished.The student must be an active participant in the lab. We often have summer seminars and an active weekly reading group. The student is expected to take part in these various lab activities.In short, if you are a good communicator and have hacked on large or complex systems, then you'll fit right in. Mathematical background a plus.More specifically, a solid candidate student would have the following skills:- strong communication skills, both written and oral- experience with at least two popular programming languages, such as Java and C- basic knowledge of algorithms and algorithmic thinking- some experience building a non-trivial system (e.g., over 1000 lines of code)The following skills are nice-to-have, but are not required:- familiarity with formal methods (e.g., discrete mathematics, combinatorics, automata theory)
Positive human-animal interactions are considered an important aspect of providing good welfare to livestock animals and to reduce stressful situations. However, stress responses during handling might vary depending on the individual’s inclination to interact with human handlers. There is currently no standard test to measure this inclination in farm animals; common test paradigms such as the novel human or the human approach test are likely confounded by other factors such as fear responses, and the subject’s anticipation of food or negative events. Research on dog cognition has skyrocketed over the last decades, and many test paradigms focused in particular on dogs’ ability to interact with humans. When confronted with a problem-solving task that dogs cannot solve by themselves, they frequently gaze towards humans positioned nearby the problem. This has often been interpreted as seeking information from humans in order to receive an otherwise inaccessible food item. But horses and goats also express this human-directed behavior during problem-solving tasks. Dogs are also highly skillful in guiding their own behavior by referring to information from humans. They use human pointing and gazing gestures to infer the position of hidden food and learn socially from humans. Other domestic species have been tested, e.g. pigs, goats, and horses, but have been found to be less skillful in some of these tasks compared to dogs. However, many questions remain e.g. whether the inclination to seek information from humans and the inclination to use information from humans are correlated. It is also less clear how personality traits of individuals affect their performance in these tasks. Finally, cattle are a neglected species in terms of animal cognitive research. Having a measure for inter-individual variation in livestock in their inclination to interact with human handlers would open new opportunities to adapt livestock management to their individual needs.My work focuses on the use of behavioural and other non-invasive measures to objectively assess various aspects of animal well-being. I often work with dairy cows and calves, and welfare issues important for these animals. I am especially interested in how behavioural measures can provide us with information about an animal’s physical and emotional state, and how these measures can be applied to find better ways of caring for animals.In the proposed project, the candidate will have to independently conduct and analyze animal behavior experiments with dairy calves at the University of British Columbia (UBC) Dairy Education and Research Centre. Calves at the UBC Dairy Centre are routinely exposed to novel tests to investigate inter-individual differences, are habituated to human presence, and experience interactions with many caretakers on a daily basis. Thus, the focus of the work will be on conceiving, planning and executing experiments to test the relationship between the inter-individual differences the inclination of calves to seek and use social information from humans.The candidate will be located at the University of British Columbia, Vancouver, Canada. The experiments will be carried out at the Dairy Research station associated with the Animal Welfare Program. Dr. Christian Nawroth (FBN Dummerstorf, Germany) will co-supervise the project.The ideal student will have training and interests in animal cognition, animal behaviour and animal welfare, and will have experience working with cattle or other livestock. The student should be skilled at critically reading the scientific literature, at scientific writing, at independent data collection, and at data handling and descriptive data analysis. 
The research partners (the School of Kinesiology, UBC Recreation and viaSport Bc) share a common goal of creating a more inclusive, welcoming sport sytem on our campus and across the province. We formed a partnership to engage in research activities to create new insights into (1) how individuals with disabilities are currently included/excluded from sport on campus and in British Columbia and (2) how the sport sector can be made more inclusive.There is considerable evidence that sport and physical activity can have a postiive impact on the psycho-social wellbeing for epople with disabilities. Yet people with disabilities are half as likely to be negaged in sport compared to able-bodied peers. Overwhelmingly the existing research has focused on identifying the barriers to participation. While this research has been importatnt in understanding the conditions necessary to make sport participation possible for people with disabilities, there is a growing recognition among scholars that removing barriers is not the same as creating an inclusive and welcoming sport sector.Although our research is ongoing (we are in year 1 of a 3 year funded research program), we have opportunities for student interns to join our team and be involved in differrent projects. Some of the projects planned for Summer of 2018 include designing and implementing online surveys asking people about disabilities about their sport experiences, carrying out evaluations of existing campus sport programs and facilities with regards to accessibilty and inclusion initiatives, and hosting open houses with community partners to explore the needs of community members with disabilities with regards to inclusive sport programming.Interns will be assigned to specific tasks and work closely with the research team which includes academics and industry partners. My research focuses on the inclusion and/or exclusion of people with disabilities in sport, physical activity and exercise environments. In my research, I have used traditional qualitative methods (interviewing, life histories) and emerging digital qualitative methods (online forums, social media analysis) to explore such topics as: the use of social media for advocacy by Paralympic athletes, para-athletes' reasons for leaving sport, the barriers and facilitators to pursuing coaching certification encountered by people with disabilities. I am committed to research that promotes affirmative ways of thinking about disability, that engages directly with disability communities and that challenges disablism.The student will contribute to the following tasks: developing recruitment materials and distributing to potential interview participants, creating and implementing an online survey, communicating with community partners regarding hosting open houses, transcribing interview data, coding interview data, participating in site visits to gyms and sport facilities (carrying out assessments), reviewing relevant literature, participating in research team meetings and discussions of project findings, preparing research reports (internal reports for the research team and also reports for external audiences). The supervisor will provide instruction and oversight with the intent of developing the students' research competencies and professional skills in the areas of: research procedures, qualitative research methods (data collection, management and analysis) and community engagement. If appropriate and if time allows, the student will also have opportunities to participate in knowledge mobilization activities (preparing conference posters and/or presentations, giving a talk within the School, etc.)We would welcome applications from students with backgrounds in kinesiology, sport sciences, sport management, coaching, education (particularly physical education), sociology, cultural studies and/or disability studies. Experience with qualitative research methods and/or online survey methods is highly desirable. Students should have strong communication skills (in person and online) and strong writing abilities. This project will make use of many digital and online platforms including but not limited to email, blogging and social media. A background in using these tools is desirable.Students with disabilities are strongly encouraged to apply.
As populations age around the globe, increasing attention is being given to the everyday lives of older adults. In particular, there is a growing wealth of knowledge concerning heterosexual older adults’ perceptions and experiences of ageing in a globalised world where youthfulness is increasingly privileged and being old is often associated with social exclusion and discrimination.  To date, however, the socio-cultural research has largely ignored lesbian, gay, bisexual, transgender, and queer (LGBTQ) older adults. Little is known about how sexual orientation contributes to societal exclusion or how LGBTQ older adults navigate age and gender norms. This study considers LGBTQ ageing from a variety of angles, including an exploration of ageism (discrimination against individuals on the basis of chronological age), heterosexism (discrimination on the basis of sexual orientation), body image (perceptions of and attitudes towards one’s body), and perceptions and experiences of health, illness, and social interactions. This particular part of the ongoing project will entail qualitative interviews with LGBTQ older adults aged 50+. Students will work as part of a research team and will receive training in qualitative methods, including interviewing, transcribing, and data analysis. Students will be involved in recruiting participants, piloting interview schedules, helping to conduct interviews, and transcribing and coding qualitative research data.I am a sociologist with a background in social work. I specialise in qualitative research focused on ageing, gender, health, and body image. My work uses methods such as in-depth interviewing, Photovoice, and discourse and textual analysis to explore how older adults perceive and experience their bodies in everyday life. My research has investigated older women’s use of beauty work including non-surgical cosmetic procedures, the impact of multiple chronic conditions on older adults’ everyday lives, the influence of idealised femininity and masculinity on older men’s and women’s body images, and the use of assistive and mobility technologies in later life. Students will be required to participate in all stages of the qualitative research project as part of the larger research team. In particular, students will assist with the following tasks associated with the various stages of the project: a) completion of literature reviews; b) piloting of the interview schedule; c) recruitment of interview participants through poster campaigns and presentations to relevant, local seniors’ organisations; d) assisting with the conducting of semi-structured, in-depth interviews; e) transcription of qualitative interview data from digital files to word documents; and f) coding of qualitative data in NVivo software. Additionally and time permitting (depending on how long it takes to complete the initial stages of the research project), it is hoped that students will help with the preparation of conference abstracts and the co-authoring of conference papers and presentations. Prior to the completion of each stage of the research process, students will receive extensive training so that they are equipped for success. Ultimately, the goal is to provide the student with meaningful learning opportunities regarding the conducting of a qualitative research project while also moving the research project forward.The ideal applicant will have a background in sociology, social work, psychology, or socio-cultural studies at an upper undergraduate or graduate level of training. The ideal applicant will have knowledge of sociological or psychological theories pertaining to gender and body image, as well as the sociology or psychology of ageing. It would be helpful if the student had taken at least one course in research methods as well as one course focused on qualitative research. The applicant must have strong written and oral communication skills. Previous volunteer or work experience with older adults would be a huge asset.
Media representations reflect and reproduce cultural age and gender norms. North American media have largely under represented older adults. That said, the limited representations have characterised older adults in two opposing ways. On the one hand, older adults have been depicted as unattractive, frail, dependent, and senile, thereby mirroring taken-for-granted ageist stereotypes. On the other hand, older adults are often represented as wealthy individuals who are in good health and happily engaged in leisure and consumption. Portrayals have also been gendered as older men have tended to be more positively portrayed than older women. In this study, we will be examining how Canadian newspaper and magazine stories depict older women’s engagement in health promotion and use of beauty work practices and products. In particular, we will examine the meanings attached to gender, appearance work, and the management of the ageing body within the texts and accompanying images of the magazine and newspaper stories. Students will work as part of a research team and will receive training in qualitative methods, including textual and discourse analysis. Students will be involved in data retrieval, data analysis, and the preparation of manuscripts. I am a sociologist with a background in social work. I specialise in qualitative research focused on ageing, gender, health, and body image. My work uses methods such as in-depth interviewing, Photovoice, and discourse and textual analysis to explore how older adults perceive and experience their bodies in everyday life. My research has investigated older women’s use of beauty work including non-surgical cosmetic procedures, the impact of multiple chronic conditions on older adults’ everyday lives, the influence of idealised femininity and masculinity on older men’s and women’s body images, and the use of assistive and mobility technologies in later life. Students will be required to participate in all stages of the qualitative research project as part of the larger research team. In particular, students will assist with the following tasks associated with the various stages of the project: a) completion of literature reviews; b) retrieval of newspaper and magazine stories from university databases; c) construction of a thematic code book; and d) discourse and textual analysis of the data in NVivo software. Additionally and time permitting (depending on how long it takes to complete the initial stages of the research project), it is hoped that students will help with the preparation of conference abstracts and the co-authoring of conference papers and presentations. Prior to the completion of each stage of the research process, students will receive extensive training so that they are equipped for success. Ultimately, the goal is to provide the student with meaningful learning opportunities regarding the conducting of a qualitative research project while also moving the research project forward.The ideal applicant will have a background in sociology, social work, psychology, or socio-cultural studies at an upper undergraduate or graduate level of training. The ideal applicant will have knowledge of sociological or psychological theories pertaining to gender and body image, as well as the sociology or psychology of ageing. It would be helpful if the student had taken at least one course in research methods as well as one course focused on qualitative research. The applicant must have strong written and oral communication skills. Previous volunteer or work experience with older adults would be a huge asset.
We have acquired MRI data of the brain and spinal cord of people with neurological diseases such as MS, motor neuron disease, epilepsy, and more, as well as healthy controls. The MRI protocol includes myelin water imaging, a technique pioneered by our group, as well as other conventional and non-conventional MRI techniques. The ultimate goal is to understand the relationship between acquired data and the underlying physiological processes, and to determine which techniques may be the most useful in terms of diagnosis, prognosis, and treatment assessment. The student will be responsible for aiding in data processing and analysis. The primary goal will be to explore methods of comparing MRI techniques to determine the physical basis of differences in results, and how to combine findings to achieve the optimal amount of information regarding disease progression. This will include comparing myelin water imaging results to other imaging techniques as well as clinical measures. He or she will gain an understanding of MRI and the pathological basis of magnetic resonance signal. Practical skills that will be acquired include data analysis using Linux (including shell scripting) and Matlab. There will be opportunities to co-author peer-reviewed publications. This project would be ideal for a student of Physics, Engineering, Neuroscience or Computer Science who has an interest in biomedical research.Magnetic resonance imaging (MRI) is a powerful non-invasive tool for investigating disorders of the brain in-vivo. Unfortunately, conventional MRI measures of neurological disease activity are only weakly correlated with patient clinical disability. They are also non-specific, providing little discrimination between underlying pathological processes. Thus these measures are poor surrogate markers of disease progression.Several quantitative MRI techniques introduced in recent years may provide increased sensitivity and specificity to differentiating between disease processes and detecting changes over time. We have developed and applied these techniques to demonstrate differences in patients with neurological diseases such as multiple sclerosis (MS) and healthy controls. The student will be responsible for learning to use image analysis tools, and conducting data analysis. Statistical approaches will be explored for the optimal data analysis. (S)he wil report results in the form of a conference abstract, and there will be opportunities to participate in the preparation of scientific manuscripts. There will be opportunities to acquire MRI data. This project would be ideal for a student of Physics, Engineering, Neuroscience or Computer Science who has an interest in biomedical research.Experience with Unix, shell scripting, Matlab, Python or other programming languagues is desirable but not required.Experience with medical physics is desirable but not required.Experience with image analysis is desirable but not required.The student should be self-motivated and able to work independently, identifying and pursuing research goals without extensive supervision. (S)he should also be able to commmunicate results effectively, ask questions, and pursue research with enthusiasm.
Stormwater from urban areas is often contaminated with metals, organic pollutants and nutrients. Adsorption filters is one of the most promising techniques for removal of dissolved, colloidal and particulate pollutants in stormwater. However, there is currently limited knowledge on the potential of using these filters for removing stormwater contaminants. The aim of this research is to investigate the efficiency of different adsorption filter media to remove pollutants from stormwater. We use filter materials that are cheap, easily accessible and available in large quantities, show good water permeability and may be reused or recycled. The focus is on organic pollutants, as they are often detected in stormwater and many organic pollutants are persistent and show adverse effects on aquatic organisms. All filter media are first investigated using synthetic stormwater in the lab, in order to obtain a controlled environment so that the results from different tests can be easily compared. The next step is to investigate whether the filter materials are effective in removing pollutants in natural stormwater, where many external factors can affect the materials’ capacity and durability. The experiments are expected to provide valuable information on the effectiveness of a range of potential filter media for removal of organic and inorganic pollutants in stormwater, and an estimate of filter life and maintenance requirements.Research Interests:Fate and transport of emerging contaminants: Pharmaceuticals, Polybrominated Diphenyl Ethers (PBDEs), Perfluorinated Compounds (PFCs)Environmental risk assessmentEnvironmental sustainabilityVolatile organic compounds (VOCs) transport in soil and remediationExploration of the use of various waste materials for environmental applicationUtilization of wastes to fuelDevelopment of remediation technologies for clean-up of contaminated soilDevelopment of treatment technologies for acid rock drainageTransportation and highways pollution: air, soil and runoffChemical compatibility studies of clay linersMine tailings reduction, containment system, treatment and controlWaste (municipal, mineral, industrial and hazardous) management and land reclamationWork Plan for Student:1. Comprehensive literature review on contamination of stormwater, adsorption processes and stormwater remediation technologies.2. Preparation of equipment for field and/or laboratory work.3. Sample scheduling and collection in field and/or lab.4. Characterization of adsorptive materials.5. Adsorptivity study of proposed adsorptive materials for organic contaminants. This will include extraction of water samples and instrumental analysis using GC-MS. Expected Student Skills:1. Water laboratory work experience.2. Knowledge on organic pollutants behaviour and fate in water.3. Environmental chemistry skills.4. Able to use software, without supervision, for data processing, graphics, word processing.
Reverse genetic analysis of E3 ubiquitin ligase-encoding genes using an autoimmune mutant as a sensitized screening background      Ubiquitination is a common protein modification for regulating the fate of protein targets, notably in terms of stability. The enzymatic reaction involves enzymes E1 (Ubiquitin (Ub)-activating enzyme), E2 (Ub-conjugating enzyme) and E3 (Ub ligase), where E3s are the major specificity determinants. Plants have extended families of E3s. For example, there are about 600 RING/U-box-type E3s and 700 F-box proteins in Arabidopsis. The functions of most of these E3s are unknown and very few have been identified as regulators of plant immune responses, most likely due to high levels of genetic redundancy. Our previous study of CPR1, which is an F-box protein, prompted us to investigate additional E3s that are potentially involved in the regulation of immune receptor mediated immunity.                 We first mined the publicly available microarray data and selected 70 E3s whose transcripts are induced by pathogen infection. Among these candidates, we have generated transgenic plants overexpressing 40 E3s in snc1,  an autoimmune mutant background to determine whether they can enhance or suppress its autoimmunity. We have thus far identified four E3s suppressing snc1 and two E3s enhancing snc1 when overexpressed. The research intern student will carry out more detailed analyses to determine how the identified E3s regulate plant immunity.                The student will get training in methodologies in plant molecular biology, reverse genetics, biochemistry and plant pathology. Genetic pathways will be analyzed, and protein-protein interactions will be assayed. He/She will be required to read original research papers and join group discussion meetings. The student will also meet regularly with the principal investigator for periodic evaluations. With the human population exceeding seven billion and growing, new solutions are urgently needed to ensure food security for the global community in a sustainable manner. The very active research field of plant‐microbe interaction can help to contribute to this challenge. Our lab specializes in plant immunity research. Although plants have to effectively deal with pathogen infections in nature, we have very limited understanding on how they do it.  A better understanding of how plants' immune system works will lead to improved and environmentally friendly crop protection strategies to fend off pathogen  threats and support sustainable agriculture. The student will become a team member of a research group and work closely with the principal investigator and her graduate students. The student will work in a plant molecular immunology lab to learn skills to solve biological problems. Methods in reverse genetics, molecular cloning, biochemistry and plant pathology will be taught to the student. The student will be required to read original research papers and participate in group discussion meetings. He/she will also meet regularly with the principal investigator for periodic progress reflection and evaluation. The intern student is expected to have finished courses in basic genetics, molecular genetics, molecular biology, biochemistry, cell biology and plant biology (or equivalents). Most students in the biology program after third year of college education would meet the minimum requirement to be competent for the position. Student with self-learning capability, high motivation and curiosity in scientific explorations, and responsibility will be preferably considered. Lab experience is not mandatory, but favored. 
This research project is focussed on recent research on engineering aspects of emerging contaminants and persistent organic pollutants. The  project will involve several components:• A comprehensive literature review will be carried out on potential sorbent materials for removal of various emerging contaminants from groundwater, streams and sediments.• Physical and chemical properties of collected sorbent materials, groundwater, landfill leachate, wastewater including pH, electrical conductivity (EC), total organic carbon (TOC), cation exchange capacity (CEC)/ anion exchange capacity (AEC), point of zero net charge (PZNC), exchangeable cations, metals and dissolved organic matter (DOM), will be characterized.• Contaminants of interests will be extracted from contaminated groundwater and sediments, and collected sorbent materials.• Batch sorption test will be carried out to assist in the selection of the applicable sorbent materials.• The sorption processes of  Contaminants of interests by various sorbent materials after sorption will be analysed based on the relationship between sorption coefficients and physical/chemical properties of sorbents.Pollution control, Water-soil/sediment treatment, Environmental assessment and management, Contaminant fate and transport, Emerging contaminants, Sustainable remediation technology, Landfill and leachate management, Industrial wastewater treatment, Water pipe corrosion control, Sludge management, Waste-to-resources processes.Duties• Collection and pretreatment of samples.• Chemical-physical analysis (e.g., pH, EC, Exchangeable cations and TOC etc.).• Extraction of organic pollutants from soil, sediments, waste water and groundwater  • Equilibrium sorption test with various materials.• Note experiment daily record.Supervision• The professor and postdoctoral researcher will initially provide daily training to acquaint the student with the lab and their specific duties.• The student will have regularly individual meeting with the professor and postdoctoral researcher to discuss methodology, interpret data, and future experiments.• The student is capable of performing the tasks alone. Other lab members will remain available at all times for troubleshooting and safety.• Supervisor will encourage student to solve the scientific problems and will welcome suggestion of creative ideas.Complexity• The experiments are routinely performed in Environmental laboratory and the preformed experiment procedures and measured results are recoded in MS Word and Excel files, respectively.• The experiments do not require any particular expert knowledge and skill, but care and attention is needed for safe experiment and consistent results.Qualifications:• The student must be currently enrolled in undergraduate studies.• Background in environment science, chemistry, environmental engineering, chemical and/or biological engineering is required to effectively communicate scientific information.• The student must be careful, honest and responsible for the reliability and validity of laboratory experiments.• Communication skills are required to collaborate with research members, be able to work independently as well as in a team• Be able to process data and plot results
IoT systems nowadays exhibit many important challenges, such as the proliferation of numerous incompatible protocols and devices which make the design, implementation and integration of  IoT systems extremely complex and costly. Therefore, there is a compelling need to come up with a universal development paradigm, so that the various components of the system can be programmed using a unified set of APIs, and so that they can speak to each other, regardless of their hardware or operating systems, while shielding complex distributed systems concerns from developers. In addition, many IoT systems nowadays exhibit important security challenges which can lead to disastrous consequences if left unaddressed.In this work, we propose SmartJS, a rich Javascript Node.js-based runtime environment and ubiquitous communication system that abstracts the complexity and variety of specific platforms, operating systems and lower-level protocols used in today’s IoT systems. An IoT application developed with SmartJS is separated into multiple logical components (Node.js modules). Then, by means of a XML-based declarative syntax, developers can define the nodes comprised in the IoT system (both things and infrastructure/cloud nodes), as well as the logical placement of the various logical components on the nodes. Taking the source code and the declarative files, the SmartJs runtime bootstraps and manages the execution of the IoT system as a whole, thereby shielding developers from low-level distributed systems considerations. Finally, SmartJs also provides several security measures such live system-wide invariant monitoring and analysis.Computer systems, Distributed systems, Reliability, Security, Programming Languages.Building key components of the SmartJS system, testing it and prototyping it in productionStrong systems building skillsStrong programming experienceKnowledge of JavaScript is a plus
The research project will involve extending our work in the area of bioconjugation by investigating a combined system of antimicrobial peptide and polymers to form hydrogels. In recent years, we have demonstrated that derivatives of aurein 2.2 containing cysteine mutations at the C-terminus can be covalently attached to hyperbranched polyglycerol (HPG) to yield bioconjugates (HPGylation) with some antimicrobial activity and excellent blood compatibility (Kumar P, Shenoi R a., Lai BFL, Nguyen M, Kizhakkedathu JN, Straus SK. Conjugation of Aurein 2.2 to HPG Yields an Antimicrobial with Better Properties. Biomacromolecules. 2015;16(3):913-923). Importantly, our studies demonstrated that HPGylation decreases toxicity towards blood cells and prevents complement activation. In comparison to polyethylene glycol, HPGylation results in conjugates with significantly better activities. However, compared to the free aurein 2.2, activities are lower, so there is room for further development. Hence, we have since optimized the peptide and the HPG size to yield more active bioconjugates.Continuing on from this work, we will develop hydrogels with the aim to obtaining optimized wound healing systems which could be used in antibacterial applications.With the increasing prevalence of bacterial resistance, it has become very important to develop alternatives to currently used antibiotics. Our lab has investigated a number of excellent antibiotic candidates: the aurein family of cationic antimicrobial peptides, daptomycin and other lipopeptides. More recently, we have worked on merging peptide antimicrobials with polymers to enhance the beneficial properties of these antibiotics and to design better medical devices, such that infections are minimized. Our research will continue to focus on making peptide/polymer bioconjugates with improved properties.The student will carry out this research under the direct supervision of Dr. Straus. The student will learn to run important experiments and to come up with ideas on how to design alternatives to antibiotics. The student will also learn to present their results during weekly group meetings and to think critically about this area of research.The project will involve making peptides, hyper branched polyglycerols, and conjugating them together. The student will learn how to carry out a peptide synthesis using a synthesizer, how to purify and characterize the products (e.g. using HPLC and mass spectrometry), and how to determine the activity of the peptide/HPG hydrogels (e.g. using MIC assays). 
Granzyme K (GzmK) is a pro-inflammatory protease that is markedly elevated in patients suffering from CAV. Our preliminary studies have demonstrated that GzmK induces endothelial dysfunction which is one of the earliest steps in CAV pathogenesis. We hypothesize that GzmK contributes to CAV through the promotion of inflammation and that its inhibition will result in reduced CAV. The intern will assist a clinician-scientist in determining how GzmK inhibition affects the onset and progression of CAV. Heart failure affects over 23 million people world-wide and is estimated to affect 1 in 5 people by 2040. Cardiac transplantation is the gold-standard therapy for end-stage heart failure. However, the long-term viability of grafts is limited primarily by a chronic inflammatory rejection process known as cardiac allograft vasculopathy (CAV). CAV is characterized by a diffuse, fibroproliferative thickening of allograft arteries mediated by immune activation. This results in reduced blood flow to the transplanted heart leading to graft ischemia and possibly failure.The student will assist a cardiac surgery resident/PhD student with studies pertaining to determining the role of GzmK in CAV. The student would assist in all experimental studies (Cell culture, immunohistochemistry, vascular assessments, microscopy, enzymatic studies), data collection, data analyses, presenting at laboratory meetings.A background in immunology, molecular biology, biochemistry, histology, medicine, cardiovascular and/or physiology and previous hands-on experience with techniques such as tissue culture, protein biochemistry, protease biology, immunoprecipitation and immunohistochemistry is an asset but not necessary. Experience working with mice would also be an asset, but not necessary. The laboratory is a dynamic, fast-paced environment, social and is highly interactive. An outgoing student with excellent social and communication skills and a good sense of humour are essential.
Arabidopsis transcription factor SARD1 (SAR DEFICIENT1) functions as a master regulator of plant defense against pathogens and it controls the expression of many key regulators of plant immunity. We have identified a large number of target genes of SARD1 by chromatin immunoprecipitation-sequencing analysis. It is hypothesized that many of these SARD1 target genes play important roles in plant immunity. Reverse genetics analysis will be carried out on the SARD1 target genes to test their functions in plant defense against pathogens. Proteins encoded by genes required for plant immunity will be studied further by biochemical analysis.Sensing and defending against microbial infections is essential to the survival of multicellular organisms. In plants, recognition of pathogen effectors or PAMPs (pathogen-associated molecular patterns) by plant immune receptors leads to local activation of downstream signaling cascades and resistance to pathogens. Local defense responses also activate a secondary resistance response in the distal parts of plants termed systemic acquired resistance (SAR) . Signal transduction events downstream of plant immune receptors are largely unknown. How SAR is established and regulated is also unclear. Our research focuses on signal transduction pathways downstream of plant immune receptors and SAR.The student will identify Arabidopsis mutants by PCR, test mutant plants for altered resistance responses to pathogens and analyze functions of  proteins encoded by genes required for plant defenseBasic knowledge in genetics and molecular biology.
The goal of the project is to find plant metabolites/components that can effectively induce plant defense against powdery mildew diseases. First, we will test whether treatment of known plant defense signaling molecules such as pipecolic acid can induce resistance against powdery mildew in Arabidopsis plants. Second, we will test whether treatment with a collection of elicitors derived from conserved molecular features of microbes such as bacterial flagellin and the fungal cell wall component chitin, which are known to trigger resistance against bacterial pathogens, can induce resistance against powdery mildew in plants. Finally, we will screen a large collection of plant natural products to test whether they can induce plant defense responses and resistance against powdery mildew. The knowledge obtained from the project will contribute to the development of new strategies to manage plant fungal diseases. It also provides superb training opportunities for students. Powdery mildew is an important fungal disease that causes both yield and quality losses to various crops.  Currently, control methods for the fungal pathogen rely heavily on chemical pesticides, which are environmentally unfriendly and often lead to the evolution of pesticide-resistant pathogens. One of our research areas focuses on alternative environmentally friendly approaches to fight plant pathogens including powdery mildew. The student will treat Arabidopsis plants with difference plant metabolites or elicitors and test the plants for altered defense gene expression and resistance against powdery mildew.Basic knowledge in genetics and microbiology.
Schizophrenia is a serious mental illness characterized by psychosis, negative symptoms and cognitive impairment. It occurs, on average, in 1% of the population worldwide. At the present time the etiology and pathophysiology of this disorder isn’t well understood.  Over recent years multiple lines of evidence from genetic, epidemiological and biochemical studies have converged to suggest that immune-dysregulation and/or inflammation plays a role in schizophrenia. However, at the present time it is unknown whether inflammation occurs in the brains of individuals with schizophrenia. Our primary focus is on answering this question.  Matrix metalloproteinases (MMP) are a family of proteolytic enzymes that are implicated in inflammation. In particular, it has been reported that regulation of MMP is altered during inflammation, leading to upregulation of expression of inflammatory molecules such as cytokines and chemokines. In this project we will examine the role of MMPs in schizophrenia by quantifying protein and mRNA expression of MMPs in post-mortem brain tissue from individuals with schizophrenia and matched controls. The overarching aim of our research group is to identify neuropathology associated with psychiatric disorders such as schizophrenia and depression. We do this primarily by examining human post-mortem brain tissue. Our studies are currently focussed on investigating the role of brain inflammation in these disorders by comparing markers of inflammation between subjects with and without a psychiatric diagnosis. In addition we study the effects of psychotropic medications on immune response. Main techniques utilised in the lab include western blotting, proteomics, PCR, ELISA, immunohistochemistry and histology.The student will collaborate with other members of the lab to quantify MMPs by western blotting and/or PCR. Training will be provided, including UBC laboratory safety courses. He/she will also be expected to perform literature searches and will be involved with the statistical analysis and interpretation of data for publication. The student will have the opportunity to learn research methodology, attend lab meetings, journal clubs and seminars related to the area of study, and present their data.Background in neuroscience, medicine, health or life sciences, with interest in psychiatric illness. Previous laboratory experience, in particular familiarity with western blotting, PCR or immunohistochemistry is an advantage. Good organizational skills, and ability to follow protocols and keep accurate notes are essential.
Additive manufacturing (AM) is a novel technique to manufacture components in arbitrary shapes that is revolutionizing the field of manufacturing. In AM, multiple microscopic layers of materials are deposited to generate the desired shape of the component. However, with deposited each layer, many imperfections appears that can critically compromise the structural stability and safety of components.  Therefore, to further understand and improve AM, more advanced models and simulations techniques need to be developed. In particular, due to the heterogeneous characteristic of AM components, most of the models to predict crack propagation and fatigue need to be revisited to be applied in AM. Therefore, in this project, we seek to develop a model to simulate cracks propagation and fatigue limit in AM components. The project involves the modelling and simulation of heterogeneous additive manufactured materials. The students will be required perform different simulations, analyse and compare the results with experimental data carried out by other researchers and it is expected that the resulting model will be published in a peer review journal article.Multiscale modeling of materialsLightweight materialsEnergy transport at the nanoscaleMechanical EngineeringLarge scale computer simulationsDislocationsDefects in materialsDynamic loadsQuantum MechanicsCoarse-Graining Density Functional TheoryThe successful student will work under the supervision of Mauricio Ponga to develop the model, set up the simulations and analyse the results. It is expected that the student will learn to model materials under spallation, perform FE simulations, write reports and occasionally give presentations in the group. Additionally, the student will be required to work in collaboration to others graduate students in the group. The ideal student should have strong knowledge of physics, mathematics and engineering applications. It is desirable that the student has experience in FEM programs (Abaqus or Ansys) and FE method, Matlab and modelling in materials science and engineering structures. Knowledge in C, C++ and other programming techniques is a plus.  Skills in molecular dynamics is a plus, but not required. Writing and speaking in English is essential.
This project aims at identifying applications that exhibit malicious behavior only under a set of complicated and specific conditions, e.g., at a certain time or at a certain location. Such malicious behaviors, typically referred to as logic and time bombs, are difficult to detect in practice: testing-based approaches often fail to efficiently identify inputs that trigger these behaviors. In our research, we develop a novel application analysis framework for identifying logic and time bombs in an efficient manner. Relying on a combination of static and dynamic program analysis, information retrieval, and machine learning techniques, we build a just-in-time validation mechanism for mobile applications that runs on the user device and tracks application execution. New executions are delegated to an offline oracle, which certifies the new functionality in an efficient manner. Only the certified application functionalities are permitted to run on the device, ensuring the security of the device and the privacy of the user. Modern application stores, such as Google Play and Apple App Store, screen submitted mobile applications to identify and prevent malware from entering the store. Independent companies also provide application screening techniques – either as external services or as services that run on a mobile device. Application screening techniques rely on both automated analysis and manual inspection by a security expert. This research looks at reducing the manual effort and improving automated analysis techniques for identifying malicious applications efficiently and effectively. The student will use existing application analysis frameworks, such as soot or asm, for instrumenting mobile applications so that they log information about the behaviors they execute. The student will also devise data structures for storing and retrieving this information in an efficient manner. S/he will inspect the recorded information for a number of already known malicious samples containing logic and time bombs, in order to validate that such an approach can indeed be effective for identifying these anomalies.At the end of the project, the student will be familiar with mobile technologies and will be able to analyze and discuss major flaws in mobile applications. The student will also learn to build high-quality mobile applications himself/herself.The student is expected to:- have solid programming experience and good command of C, Java, or a similar language;- be able to learn new programming languages and frameworks;- have a good understanding of mobile application environments (at least as an informed mobile user);- be detail-oriented and thorough. Additional desirable skills (optional):- experience with program analysis and mobile analysis frameworks (such as soot);- experience with machine learning techniques. 
Many applications request energy-expensive location updates long before the actual usage of the location information. Such early binding ensures that when the user navigates to the location-sensitive application screen, the relevant information is presented without any delay. Yet, in doing so, the application "wastes" energy when the user performs other, location-unrelated activities. This project explores the trade-off between energy-efficiency and user experience. Relying on a combination of static and dynamic program analysis, machine learning and crowd-sourcing, we intend to analyze the user behavior over a period of time, collect application usage patterns, and use these patterns for inferring resource binding points that optimize for both usability and performance. We will use the collected information to develop approaches for automatically identifying and repairing “wasteful” applications and will propose extensions to mobile application platforms that prevent such behaviors in the first place.Battery lifetime is one of the major usability concerns of mobile devices. Existing research shows that suboptimal resource usage, e.g., cases when an energy-heavy resource is bound too early or released too late, is commonplace in Android applications. “Wasteful” applications can cumulatively consume up to several hours of battery life a day, without doing anything productive for the user. To address this problem, we investigate approaches for regulating energy consumption in mobile applications. The student will use existing application analysis frameworks for instrumenting mobile applications so that they log information about the user behaviour. The student will also devise data structures for storing and retrieving this information in an efficient manner. As a prototype, s/he will experiment with running the instrumented versions of several popular mobile applications that exhibit early resource bindings, will collect and analyze usage patterns, and will extract recommendations for better binding locations, w.r.t. usability and energy-efficiency. After building a successful prototype, the student will help devise application repair mechanisms. At the end of the project, the student will be familiar with mobile technologies and will be able to analyze and discuss major energy-related flaws in mobile applications. The student will also learn to build high-quality mobile applications himself/herself.The student is expected to:- have solid programming experience and good command of C, Java, or a similar language;- be able to learn new programming languages and frameworks;- have a good understanding of mobile application environments (at least as an informed mobile user);- be detail-oriented and thorough. Additional desirable skills (optional):- experience with program analysis and mobile analysis frameworks (such as soot);- experience with machine learning techniques. 
This project focuses on improving the stability and robustness of microservice-based architectures in the presence of individual service faults. It develops a layered architectural model for representing microservices and their communication patterns. The model captures, among others, the criticality level of services, dependencies between the services, and possible customization points. We use using static analysis and dynamic monitoring to extract information for populating the model from existing cloud. Using the model, we provide a set of methods and tools for reasoning about service composition and integration, for supporting graceful degradation of system functionality when individual microservices fail, and for analyzing and refactoring microservice-based architecture in order to arrive to a more robust version. The project also looks at techniques for reasoning about evolutionary service upgrades, to identify potential failures as early as possible. Microservice-based architecture is an approach to application development in which a large application is built as a suite of modular services. Each module supports a specific business goal and uses a simple, well-defined interface to communicate with other sets of services. Microservice-based architectures are now commonly adopted by companies such as Google, Microsoft, IBM, Netflix, and others. Yet, if not carefully designed, faults in individual microservices might impede the stability of the entire system. Our research looks at topics related to optimizing microservice-based architectures. The student will work with existing cloud infrastructures (such as Azure, AWS, or BlueMix) and will build techniques for monitoring the volume and the frequency of communication between microservices. The student will devise automated analysis techniques for extracting this information from containers (e.g., Docker), container managers (e.g., Kubernetes), and distributed tracing tools (e.g., Zipkin). The student will also devise data structures for storing this information in an efficient manner. At the end of the project, the student will be familiar with cloud technologies and will be able to analyze and discuss major architectural decisions in microservice/cloud-based applications. The student will also learn to build high-quality microservice-based applications himself/herself.The student is expected to:- have solid programming experience and good command of Java, JavaScript, Python, or a similar language;- be able to learn new programming languages and frameworks;- have a good understanding of cloud environments (at least as an informed user);- be detail-oriented and thorough. Additional desirable skills (optional):- experience with cloud infrastructures, such as AWS, Azure, or BlueMix;- experience running containers, such as Docker and container managers, such as Kubernetes. 
There are many projects available, with most of them focused on the development of machine learning methods, such as deep learning networks, for two main applications: 1) automatic segmentation and volumetric measurement of key brain structures, and 2) automatic identification of image features that can predict clinical outcomes in neurological disorders such as multiple sclerosis. The student will work with real patient MRI scans acquired in large clinical studies. The main tasks of the student will be algorithm design (in consultation with the supervisor), software implementation, validation on large data sets, and presentation of results to an interdisciplinary group of researchers, including computer scientists, neurologists, and radiologists.Our main research area is computer algorithms for the analysis of medical images. For example, we have done extensive work in the study of magnetic resonance images (MRIs) of patients with neurodegenerative diseases, such as Alzheimer's and multiple sclerosis. Our lab has worked on image segmentation, registration, and volumetric measurements of important brain structures. Over the last several years, we have had a strong focus on using machine learning (particularly deep learning) for automated feature extraction and analysis of medical images.The student will work closely with his/her supervisor to design the algorithms to be used, then implement the algorithms independently with support from technical staff and student colleagues. The student will be expect to review the current related literature on the algorithms used, and keep up to date on the latest developments, with an eye toward publishing his/her own work if the opportunity arises. The student will perform scientific validation of his/her software by applying it to a large database of images of real patients.The student must be in computer science, electrical engineering, biomedical engineering, or a related field. The student must have strong C++ programming skills, preferably with experience in an image analysis context. Ability to perform programming in a Linux environment is required. Basic knowledge of image segmentation and registration is required. A strong scientific interest in machine learning and medicine is required. Experience with medical imaging, especially MRI and CT, is desirable. Experience with batch processing using shell scripts is desirable.
Over the past three decades our research has been aimed at the development of sustainable, bio-based solutions to climate change and energy-security problems associated with fossil fuels.  A key aspect of achieving this goal is the development of “biorefineries” that utilize biomass to produce multiple products analogous to contemporary oil refineries. Biochemical conversion has established itself as a dominant process for producing fuels and chemicals from biomass, involving a pretreatment step to fractionate biomass and increase biomass accessibility to enzymes that hydrolyze biomass carbohydrates to sugars that can be fermented to fuels such as ethanol or aviation fuels. Pulp and paper mills are ideal candidates to become biorefineries as they have unparalleled supply chains, biomass handling and processing capabilities. Therefore, we are active in the transitioning or “re-purposing” of pulp and paper mills towards the production of fibres, fuels, chemicals and materials.  In particular, mechanical pulps have lost their traditional newsprint market as it has been estimated that close to 1 million tonnes of Canadian mechanical pulp production capacity has been shut down in the past 5 years. Therefore, re-purposing of mechanical pulping infrastructure that could end up as “stranded assets” may prove to be an opportunity for biochemical conversion. However, mechanically treating biomass has been shown to produce a highly recalcitrant substrate toward subsequent enzymatic processing.  Therefore, the student will work with the FPB/Bioenergy Group,under the guidance of a Research Associate the student will be given their own project to combine chemical and mechanical processing with enzymatic treatments to decrease biomass recalcitrance to obtain wood-derived sugars and value added side products from mechanical pulping processes. In addition, the student will analyze samples by UV-visual spectroscopy, Fourer transform infra-red spectroscopy, nuclear magnetic resonance spectroscopy, high-Performance liquid chromatography (HPLC) and gas chromatography (GC) and generate periodic lab reports.The Forest Products Biotechnology/Bioenergy Group lead by Prof. Jack Saddler is a world leader in technology and policy research aimed at developing solutions for replacing carbon-intensive petroleum products. We strive to improve an integrated biorefinery processes that convert biomass to biofuels. The student will be initially trained to become familiar with some of the common procedures used in our laboratories for bioconversion of lignocellulose, and then be guided to apply these procedures on his/her own experiments in order to achieve the objective of the proposed work. Throughout the the internship, the student will also have opportunity to perform data compilation and data analysis.A highly motivated undergraduate student with a background in either chemistry, biochemistry, biology, chemical engineering or a related discipline is required. The individual will be expected to have some experience in standard chemical/biochemical laboratory techniques and be able to draft/write up lab reports. With the focus on chemical treatments of biomass with subsequent enzyme treatment, knowledge in biochemistry, chemistry and chemical engineering would be an asset. Similarly, a working knowledge of biological conversion of lignocellulosic biomass to fuels and chemicals using pretreatment, hydrolysis and fermentation would also be valuable.
We believe the most effective way to cure diabetes will be to re-establish automatic insulin production within the body.  Recently, scientists at the University of Alberta made breakthrough improvements to the protocol for transplanting clusters of insulin-producing cells, called ‘islets’. The procedure is quick and works remarkably well, such that many transplant recipients are able to reduce or even eliminate insulin injections. Unfortunately, the only current source of islets for transplant is recently deceased donors and only a tiny fraction of those in need can receive the procedure. Over the past several years, there have been remarkable breakthroughs in unraveling the process by which islet cells develop. As a result, it is now possible to replicate many steps of this process in the laboratory with cultured stem cells, culminating in insulin producing cells. We have been successful in cultivating islet cells in the lab that are functionally able to reverse diabetes when transplanted into mice. Based upon these encouraging results, we now wish to conduct further tests to obtain further pre-clinical data on both the safety and effectiveness of this therapeutic approach. It is our hope that these studies will identify a practical and clinically relevant procedure to effectively treat diabetes with cells derived from stem cells, thereby forming the basis for trials in patients.The Kieffer laboratory (kiefferlab.com), a member of the Diabetes Research Group (www. diabetes.ubc.ca), is well equipped with state-of-the-art instrumentation in the large modern Life Sciences Centre on the beautiful University of British Columbia (UBC) main campus.  The lab has ~20 members, including undergraduate students, graduate students, postdoctoral fellows and technicians, and provides an exciting and collegial place to train. The Kieffer lab is focused on developing various novel strategies to treat diabetes, a debilitating disease affecting close to 400 million people that results from insufficient production of the glucose lowering hormone insulin from pancreatic beta-cells.  The successful applicant will assist a postdoctoral fellow with all aspects of this project and will learn a wide array of investigative techniques, including rodent handing, microscopy, immunohistochemistry, and microsurgery, as well as skills in experimental design and statistical analysis. The student is expected to participate in a weekly journal club to discuss current diabetes publications, and in weekly lab meetings, where progress of all lab members is reviewed. The student will also give a formal presentation to the lab at the end of their internship.The candidate must be highly motivated, hard-working, an effective communicator, able to work as a member of a team and ideally interested in pursuing a career in research.  Technical instruction will be provided as needed by existing lab members but the successful candidate will be expected to apply the techniques learned to an independent research project mutually decided upon.  
We believe the most effective way to cure diabetes will be to re-establish automatic insulin production within the body, and stem cell based therapies represent one of the most promising approaches today. Understanding the process underlying the maturation of progenitor cells into fully functional beta-cell is fundamental for the in vitro differentiation of stem-cells into glucose-responsive insulin producing cells. However, the factors contributing to the functional maturation of beta-cells in vivo need to be determined, and we propose to use zebrafish to pursue this objective. Zebrafish provide an excellent model to elucidate the molecular mechanisms underlying the development and maturation of beta-cells. From a genetic and physiological perspective, zebrafish are surprisingly similar to humans. They are also readily amenable to genetic engineering to generate novel lines of fish allowing for sophisticated probing of the function of genes, proteins, and cells. This model has two unique advantages: 1) complete pancreas development by two weeks after fertilization and 2) the transparency of the developing fish. These two aspects allow us to follow the entire process of beta-cell differentiation and maturation in real time and in an in vivo setting.The Kieffer laboratory (kiefferlab.com), a member of the Diabetes Research Group (www. diabetes.ubc.ca), is well equipped with state-of-the-art instrumentation in the large modern Life Sciences Centre on the beautiful University of British Columbia (UBC) main campus.  The lab has ~20 members, including undergraduate students, graduate students, postdoctoral fellows and technicians, and provides an exciting and collegial place to train. The Kieffer lab is focused on developing various novel strategies to treat diabetes, a debilitating disease affecting close to 400 million people that results from insufficient production of the glucose lowering hormone insulin from pancreatic beta-cells.  The student will work with a graduate student and will earn proficiency in molecular biology and developmental studies. Specifically, the student will gain experience working in vivo with zebrafish as well as molecular cloning, DNA/RNA injection of zebrafish embryos, and different techniques which enable monitoring of gene expression at the mRNA and protein level (e.g. in situ hybridization and immunohistochemistry). Time permitting, the student will also have the opportunity to use different platforms for live embryo imaging, such as epifluorescent and confocal microscopes, and automatized high-content imagers. The student is expected to participate in a weekly journal club to discuss current diabetes publications, and in weekly lab meetings, where progress of all lab members is reviewed. The student will also give a formal presentation to the lab at the end of their internship.The candidate must be highly motivated, hard-working, an effective communicator, able to work as a member of a team and ideally interested in pursuing a career in research.  Technical instruction will be provided as needed by existing lab members but the successful candidate will be expected to apply the techniques learned to an independent research project mutually decided upon.  
This project examines accidents involving nuclear weapons, or cases where countries came close to using nuclear weapons, in France and in NATO countries other than the United States and the United Kingdom. The latter includes Canada as well as many other European countries. The literature on nuclear weapons accidents is heavily focused on the United States, with the United Kingdom coming a distant second. Much less is known about accidents or near use in other countries. Examining these would shed light on the various factors that contribute to the risk of accidents involving these hugely destructive and yet carefully protected weapons. It is expected that some of these contributing factors will depend on country-specific operational, organizational, and, possibly, cultural characteristics. My research interests have had a strong focus on topics related to nuclear weapons and energy. Over the years, I have researched and written extensively on various associated subjects, including the effects of nuclear explosions, accidents involving nuclear weapons, ballistic missile detection, and fissile material accounting. A specific area of research is the increased risk of accidental nuclear war in the modern world, studying both the historical experience of accidents involving nuclear weapons, or cases where countries came close to using nuclear weapons, and the structural features of command and control systems.  The role of the student in this project is to examine various public sources (i.e., no secret or restricted information sources) to compile a database of such accidents and, time permitting, to analyze these accidents to uncover potential contributing factors. Public sources include newspaper/magazine articles, annual reports of Ministries of Defence, and, where appropriate, Atomic Energy Commissions. Select LiteratureBurt, Peter. 2017. “Playing With Fire: Nuclear Weapons Incidents and Accidents in the United Kingdom.” London: Nuclear Information Service. http://nuclearinfo.org/article/nis-reports/playing-fire-nuclear-weapons-incidents-and-accidents-united-kingdomEdwards, Rob. 2016. “Nukes of Hazard: The Nuclear Bomb Convoys on Our Roads.” London: International Campaign to Abolish Nuclear Weapons. http://www.nuclearinfo.org/article/safety-transport/new-report-highlights-warhead-convoy-accident-record Lewis, Patricia, Heather Williams, Benoît Pelopidas, and Sasan Aghlani. 2014. “Too Close for Comfort: Cases of Near Nuclear Use and Options for Policy.” London: Chatham House. https://www.chathamhouse.org//node/13981.Pelopidas, Benoît. 2017. “The Unbearable Lightness of Luck. Three Sources of Overconfidence in the Controllability of Nuclear Crises”, European Journal of International Security 2:2, July 2017, pp. 240-262.Sagan, Scott. 1993. The Limits of Safety: Organizations, Accidents and Nuclear Weapons. Princeton: Princeton University Press.Schlosser, Eric. 2016. “The H-Bombs in Turkey”, The New Yorker, July 17, 2016. http://www.newyorker.com/news/news-desk/the-h-bombs-in-turkey Schlosser, Eric. 2014. Command and Control: Nuclear Weapons, the Damascus Accident, and the Illusion of Safety. New York: Penguin Books. The main skills required for the project is the ability to search through online and other public sources (listed below), identifying relevant information, and critically engaging with that information. The student should also be broadly familiar with nuclear weapons issues. A background in security studies is desirable. Although the project will be carried out in English, the student should be conversant in French so as to be able to read official documents.
In May 2016, a Royal Commission set up by the government of South Australia recommended that the state should pursue the opportunity to establish nuclear waste storage and disposal facilities for storing radioactive materials from other countries. This recommendation was subsequently subject to a democratic consultation involving a citizens’ jury. Although the citizens jury overwhelmingly voted against going ahead, the Premier Jay Weatherill announced that he would seek a referendum. The very formation of the Royal Commission and the South Australia government’s interest in setting up a repository are surprising given the long history of failed efforts to construct multinational nuclear waste storage sites, especially in Australia, which has no nuclear power plants. This project examines the process through which the government of South Australia set up the Royal Commission, the kind of evidence that the Commission relied on to arrive at their recommendation, the economic arguments for and against the project, and the citizens’ jury deliberations, with the aim of shedding light on the international political economy of nuclear power and nuclear waste.My research interests have had a strong focus on topics related to nuclear weapons and energy. Over the years, I have researched and written extensively on various associated subjects, including the economics of nuclear power and reprocessing of spent fuel, management of spent fuel and radioactive waste, nuclear energy in developing countries, advanced reactor technologies, and nuclear risk and regulation.The role of the student in this project is to examine various public sources, especially the documents of the Commission and videos of the sessions (all of which are publicly available), and isolate the main claims made by the proponents and opponents of the repository. Materials Related to the Case StudyFinal report of the Royal Commissionhttps://yoursay.sa.gov.au/system/NFCRC_Final_Report_Web.pdfDocument archive:http://nuclearrc.sa.gov.au/information-library/http://nuclearrc.sa.gov.au/public-sessions/Videos:https://www.youtube.com/channel/UCnb_gRbPrpf642n-xiwE2dw/videosTranscripts:http://nuclearrc.sa.gov.au/app/uploads/2016/04/160406-Day-3-R-Ewing-Transcript.pdfSelect Related LiteratureByrne, John, Leigh Glover, and Cecilia Martinez. 2002. Environmental Justice: Discourses in International Political Economy. Energy and Environmental Policy Series ; v. 8. New Brunswick, N.J.: Transaction Pub.Durant, Darrin. 2009. “Radwaste in Canada: A Political Economy of Uncertainty.” Journal of Risk Research 12 (7): 897–919.Feiveson, Harold, M.V. Ramana, and Frank von Hippel. 2011. “Multinational Repositories.” In Managing Spent Fuel from Nuclear Power Reactors: Experience and Lessons from Around the World, edited by Harold Feiveson, Zia Mian, M. V. Ramana, and Frank Von Hippel, 114–21. Princeton: International Panel on Fissile Materials. http://www.fissilematerials.org/blog/2011/09/managing_spent_fuel_from_.html.The main skills required for the project is the ability to search through online and other public sources (listed below), identifying relevant parts of these texts and statements, and critically engaging with that material. The student should be broadly familiar with various aspects related to nuclear energy. The academic backgrounds mentioned above are preferred but students from other backgrounds who are interested in the topic are also welcome to apply. 
DNA topoisomerase II (TOP2) is a FDA proven drug target in a wide range of cancers. Although there are several drugs currently used as chemotherapy reagents in clinic, they can also cause hematologic and gastrointestinal toxicity and induce secondary malignancy. In this project, we aim to design a new type of TOP2 inhibitors that have higher potency but lower toxicity. This will involve in applying computer-aid drug design to predict possible TOP2 inhibitors and test their effects in multiple types of cancer cells.         Our lab investigates how aberrant RNA splicing processes drive prostate cancer progression toward castration-resistant stage. We study how cancer cells generate androgen receptor (AR) splice variants to sustain the AR signaling in the presence of anti-AR therapies. We also study how the neuronal specific RNA splicing factor SRRM4 transforms prostate adenocarcinoma to AR “quiescent” neuroendocrine prostate tumor. Through screening small molecules that can block the activities of AR variants and SRRM4, we are seeking therapies for treatment-resistant prostate cancers.        The student will mainly perform tissue culture and cell toxicity assays as well as other commonly used molecular techniques such as western blotting, real-time PCR, flow cytometry, fluorescence microscopy et al.   Applicants should have biochemistry or biomedical biology background. 
In order to escape from the anti-androgen therapy, prostate cancer cells can undergo neuroendocrine differentiation and become no longer dependent on the androgen signaling to survive and proliferate. This project aims to understand how these neuroendocrine prostate tumors (NEPC) are developed. We have recently identified a RNA splicing factor called SRRM4 that mediates alternative RNA splicing of multiple genes to promote NEPC progression. Deciphering these signaling pathways targeted by SRRM4 may lead to new insights on therapies to NEPC patients.  Dong lab investigates how aberrant RNA splicing processes drive prostate cancer progression toward castration-resistant stage. We study how cancer cells generate androgen receptor (AR) splice variants to sustain the AR signaling in the presence of anti-AR therapies. We also study how the neuronal specific RNA splicing factor SRRM4 transforms prostate adenocarcinoma to AR “quiescent” neuroendocrine prostate tumor. Through screening small molecules that can block the activities of AR variants and SRRM4, we are seeking therapies for treatment-resistant prostate cancers.        Students will apply commonly used biochemistry and molecular biology techniques. However, we are more enthusiastic to train the students to practice critical thinking, a key to become a young scientist. biochemistry, molecular biology, tumor biology and bioinformatics
Whole blood indicates a patient’s pathological state, and is available, easily; therefore, it is the sample choice for many diagnostic tests.  Whether laboratory devices or point-of-care, operators or lab machines often separate plasma from red and white blood cells, before performing the actual test, as plasma remains the preferred choice in 90% of blood diagnostic tests because of its rich proteic and mineral composition.  The conventional procedure for separating plasma usually includes centrifuging whole blood, followed by separating plasma from red and white blood cells, manually.  This remains a non-standardized multi-step process, which potentially introduces variability in diagnosis.  To address this variability that potentially influences a physician’s decision, we propose a microfluidic chip add-on that integrates this important fragmentation step, and can be packaged into a hand-held device that will be used in combination with both laboratory machines, and point of care devices.  The main objective of this project is to separate and extract plasma from platelets, red and white blood cells, effectively and efficiently for sample sizes of 100 µL or less, in a short period, for lab and point-of-care diagnostic devices.  Research Interests: I’m using theory and computations to understand problems in which nonlinearities and multiple length scales give rise to complex behaviour. The problems bring together ideas and theory from a variety of disciplines in science and engineering. •Non-Newtonian Fluid Mechanics •Numerical Simulation •Computational Fluid Dynamics •Rheology of Complex Fluids •Computational Material Science Current Research Work •Simulation of Visco-Elastic Lubrication •Multi-scale Process Modeling of Liquid Crystalline Materials •Biofluid Mechanics •Simulation of industrial processing flowsMethods1. Participate in rheometry experiments, analysis, and determining conclusions.  2. Participate in biological integrity experiments – relevant to blood cells and plasma, analysis, and determining conclusions.   3. Participate in microfluidic experiments, analysis, and determining conclusions.  Learning Outcomes1. Biosafety and chemical safety.  2. Experimental setups.  3. Usage of various laboratory equipment related to rheometry, biological integrity, and microfluidic experimentation.  4. Data analysis, and5. Interpreting data and deriving conclusions from data sets.  Completion of 3rd year Fluid Mechanics course.  Interest in learning about biofluids.  Interest in laboratory work.  Proficient in Excel and Matlab.  Ability to communicate in English, both verbally and in written format.  
Age, hypertension, arterial sclerosis, defective aortic valve, and genetic disorders (such as Marfan syndrome) are the primary risk contributors for developing aortic aneurysm and dissection, which are among one of the most serious life-threatening cardiovascular disease that require immediate medical attentions and long term monitoring. Surgical treatments are currently available for replacing diseased artery; however, given the pathological history of given patient, 30% of patient population would not be suitable for standard open surgical procedure. To further understand disease progressions and preventions, and improve current conventional and interventional surgical options, the biomechanical properties of arterial wall and its hemodynamic interaction with blood flow will have to be firstly investigated. Given the complexity of anatomy and physiology, computational methods are used as primary research tools for modeling diseased artery. Specifically, the modeling of arterial wall consists of the modeling of collagen fiber orientation, global material anisotropy, and fluid-structure interaction between arterial wall and blood flow. In order to investigate the interaction between anisotropic artery, fluid shear stress and the overall hemodynamics of the blood flow, finite element analysis (FEA) and finite volume analysis (FVA) are currently be used for modeling the complex multiphysics problems. The anticipated candidates will gain significant immersion in biomechanical and biomedical research by using computational methods for cardiovascular disease modeling that involves multiphysics interactions. Research tasks for current study involves idealized and patient-specific aorta reconstructions, pre- and post- processing simulation conditions and results, as well as modeling normal and diseased artery based on geometry constructed and physiological conditionsResearch Interests: I’m using theory and computations to understand problems in which nonlinearities and multiple length scales give rise to complex behaviour. The problems bring together ideas and theory from a variety of disciplines in science and engineering. •Non-Newtonian Fluid Mechanics •Numerical Simulation •Computational Fluid Dynamics •Rheology of Complex Fluids •Computational Material Science Current Research Work •Simulation of Visco-Elastic Lubrication •Multi-scale Process Modeling of Liquid Crystalline Materials •Biofluid Mechanics •Simulation of industrial processing flowsThe student will work with a graduate student on the development of an idealized and patient-specific aorta reconstructions, pre- and post- processing simulation conditions and results, as well as modeling normal and diseased artery based on geometry constructed and physiological conditions.This modeling process will provide wide range of hands-on experience with computational techniques by using computer-aid design software (SolidWorks and Unigraphics NX), multi-purpose numerical programming (Matlab), and Multiphysics modeling (COMSOL and ANSYS). General knowledge in above mentioned software as well as basic cardiovascular anatomy and physiology is an asset.
The development of more efficient lubricants is of paramount technological and economic relevance as it is estimated that half of our energy consumption is dissipated as friction. In addition, wear can be greatly exacerbated when a poor lubricant, or no lubricant is used at all. Wear in dynamic mechanical devices is a costly and its minimization is important from an economical perspective. There are a couple of lubricants we are experimenting with which are novel. The first is Graphene Oxide, which is a liquid crystal with a low frictional coefficient, making it suitable as a lubricant. Friction is reduced by a factor of two when this liquid crystals is used in comparison to some conventional lubricants. The second lubricant is a ferrofluid. Ferrofluids are known as magnetic liquids that are colloidal suspensions of nano-sized (i.e. diameter on the order of 10 nm), single domain magnetic particles in either aqueous or non-aqueous liquids. The magnetic liquid responds to external fields and can be used as a “liquid bearing”, which decreases the coefficient of friction between surfaces. Lastly, we are also in the process of developing graphene thin film dry lubricants. We are going to experiment with different solvents for graphite exfoliation such Propylene Carbonate, N-Methyl-2-pyrrolidone (NMP), Ethylene glycol. The thin graphene/graphite films will be subjected to tribological tests to determine their coefficients of friction. We will also analyze their ability to withstand wear and protect the Nickel alloy. Lastly, we are also interested in the quality of the thin film, which we will analyze though techniques such as Raman spectroscopy, and scanning electron microscopy (SEM), and potentially transmission electron microscopy.Research Interests: I’m using theory and computations to understand problems in which nonlinearities and multiple length scales give rise to complex behaviour. The problems bring together ideas and theory from a variety of disciplines in science and engineering. •Non-Newtonian Fluid Mechanics •Numerical Simulation •Computational Fluid Dynamics •Rheology of Complex Fluids •Computational Material Science Current Research Work •Simulation of Visco-Elastic Lubrication •Multi-scale Process Modeling of Liquid Crystalline Materials •Biofluid Mechanics •Simulation of industrial processing flows- Run rheological testing on ferrofluid with no external magnetic field at room temperature and at 50 degrees Celsius (i.e. the working temperature of the gland seal).- Design and manufacture an add-on to a rheometer to allow measurements of rheological 
Greases are used in a great variety of situations to reduce the wear and friction between surfaces. They are highly structured suspensions consisting of a thickener dispersed in lubricating liquid and additives .The main objective of this project is to study different grease formulations on a molecular level, using rheological testing and molecular imaging techniques. The changes found in rheology and microstructure for different grease formulations will be related to the physical properties. The expected outcome of this project is to predict the grease physical properties and to develop railroad grease that has exceptional product performance. A fundamental understanding of those grease products will be invaluable to product development and allow for the best product to be sold to customers. Our grease samples will be provided by a Company. These special greases are thickened using fumed silica which is incorporated by high shear mixing. The base oil of these greases are highly refined oils. The rheological measurements will be performed using a rotational rheometer (Kinexus, Malvern Instruments Ltd, UK) with a serrated plate-plate geometry. At present there is no ideal method available to characterize the physical structure of the greases. The most common method to visualize the thickener structure is SEM (Scanning Electron Microscopy) where the base oil has to be washed from the thickener matrix.  The structure visualization and characterization can also be done by using Transmission Electron Microscopy (TEM) and Atomic Force Microscopy (AFM). To our knowledge there is no academic research related to the characterization on a molecular level of fumed silica greases.Research Interests: I’m using theory and computations to understand problems in which nonlinearities and multiple length scales give rise to complex behaviour. The problems bring together ideas and theory from a variety of disciplines in science and engineering. •Non-Newtonian Fluid Mechanics •Numerical Simulation •Computational Fluid Dynamics •Rheology of Complex Fluids •Computational Material Science Current Research Work •Simulation of Visco-Elastic Lubrication •Multi-scale Process Modeling of Liquid Crystalline Materials •Biofluid Mechanics •Simulation of industrial processing flowsThe student will learn how to do a comprehensive literature review for the topics that have not been previously worked on.The student will acquire many new experimental techniques such as experimenting with rotational rheometer and microscopy techniques.The student will be trained on laboratory and large scale grease manufacture. Also the student will be trained on qualitative grease performance measurements.All these tasks combined will make the student very marketable in the future job market in industry, or academiaStrong interest in engineering research. Background in fluid mecanics and/or materials. Basic experimental skills.
Cardiovascular diseases are the number one causes of death in Canada and the world. While the spectrum of cardiac disease encompasses a broad range of disorders, the most common are valvular diseases that affect the Mitral and the Aortic valves which are responsible for 34% and 44% morbidity. There are several choices for the replacement of diseased heart valves such as the tilting disc, bileaflet and bioprosthesis valves. Transcatheter aortic valve implantation (TAVI) currently under investigational use is fast becoming the norm for replacement of diseased aortic valves [1]. The effective orifice area (EOA) is the most commonly used parameter to assess the severity of heart valve stenosis as well as the performance of prosthetic heart valves [2]. However, the formula used for EOA calculation is inherently flawed as the derivation of EOA is based on frictionless Bernoulli equation and the unsteadiness of the flow is neglected [3]. While several researchers have constantly addressed this limitation, Gorlin equation is still used as the gold standard for evaluating heart valves. The main objectives of this project are to test the validity of EOA calculations and propose a new robust formula, for EOA calculations, accounting for the viscous stresses and unsteadiness of the flow that is applicable for TAVI valves.Therefore we are proposing the following work plan:a) Test the validity of EOA calculations based on Gorlin equation, for different flow conditions. Therefore, a numerical model of the hydrodynamics past TAVI valves in several out of round conditions will be implemented using the computer package COMSOL Multiphysics, which performs the CFD simulations based on the finite element method (FEM). The effect of energy dissipation due to frictional energy loss, turbulence and pulsatile flow for different flow conditions, will be assessed.b) Experimental validation of the CFD simulationResearch InterestsI’m using theory and computations to understand problems in which nonlinearities and multiple length scales give rise to complex behaviour. The problems bring together ideas and theory from a variety of disciplines in science and engineering. •Non-Newtonian Fluid Mechanics •Numerical Simulation •Computational Fluid Dynamics •Rheology of Complex Fluids •Computational Material Science Current Research Work •Simulation of Visco-Elastic Lubrication •Multi-scale Process Modeling of Liquid Crystalline Materials •Biofluid Mechanics •Simulation of industrial processing flowsThe student will work with a graduate student on the development of a hydrodynamic model for flow around  the trans catheter aortic valves. For  numerical simulations a commercial software (COMSOL) will be used.The student will be responsible for analysis of experimental data from Digital Particle Image Velocimetry. Strong interest in biomedical research. Background in fluid mecanics. Basic or advanced computational skills.
Bio-inspired materials have shown great potential for technological applications in healthcare, robotics etc. In particular, soft materials have recently attracted great attention thanks to their large deformability, which makes them more biocompatible. An emerging field in soft materials is the study of hydrogels, which are made of a soft polymer network embedded into a liquid solvent. These materials are bi-phasic and therefore exhibit a complex mechanical behavior which is, thus far, difficult to be modeled mathematically. Mathematical and computational models need to be developed in this framework to allow these materials to be better manufactured and designed at all length scales. The project involves modeling of soft solids with nonlinear poro-viscoelasticity. For the elastic part, models such as Neo-Hookean will be involved in combination with mass transport models to account for the fluid-flow-induced viscosity. The students will be required to develop constitutive models, perform some FE simulations and analyze and compare the results with experimental data carried out by other researchers. The results are expected to be published in a peer review journal article.My area of specialization is Solid Mechanics. My approach is theoretical and is dedicated to the development of Mathematical and Computational Models to describe the mechanical behavior of materials.The successful student will work under the supervision of Professor Mattia Bacca to develop the model, set up the simulations and analyze the results. It is expected that the student will learn to model soft elastic materials under large deformations, perform FE simulations, write reports and occasionally give presentations in the group. Additionally, the student will be required to work in collaboration with others graduate students in the group.The ideal student should have strong knowledge and passion about Physics, Mathematics and, possibly, Continuum Mechanics (Solids and Fluids). It is desirable that the student has experience in FEM, Matlab coding, modeling in materials science and engineering structures. Writing and speaking in English is essential. 
Contact Mechanics problems such as physical and mathematical description of the stick-slip mechanism remain still unsolved. This phenomenon is responsible for the generation of sound when two object slide on each other and generate friction. Think about the string of a violin vibrating thanks to the player drawing a bow across it. Friction is considered to decay when dynamic sliding occurs and this cyclic mechanism of attachment and detachment of the two contacting surfaces depicts the stick-slip mechanism. Surface topography of the two contacting units plays an important role here, together with the deformability of the materials in contact. Viscous effects are also expected to participate and alter the time response in the attachment-detachment mechanism. Within the broad framework of Surface Engineering and Tribology, refined viscoelastic models for contact mechanics still need to be developed and this project aim at that. The students will be required to develop constitutive models, perform some FE simulations and analyze and compare the results with experimental data carried out by other researchers. The results are expected to be published in a peer review journal article.My area of specialization is Solid Mechanics. My approach is theoretical and is dedicated to the development of Mathematical and Computational Models to describe the mechanical behavior of materials.The successful student will work under the supervision of Professor Mattia Bacca to develop the model, set up the simulations and analyze the results. It is expected that the student will learn to model viscoelastic models in contact mechanics, perform FE simulations, write reports and occasionally give presentations in the group. Additionally, the student will be required to work in collaboration with others graduate students in the group.The ideal student should have strong knowledge and passion about Physics, Mathematics and, possibly, Continuum Mechanics (Solids and Fluids). It is desirable that the student has experience in FEM, Matlab coding, modeling in materials science and engineering structures. Writing and speaking in English is essential. 
Our current model for X-chromosome inactivation hypothesizes that the XIST RNA binds to chromatin remodellers and then spreads in cis along the chromosome from which it is expressed by interaction of this RNA:protein complex with 'waystations' that are critical to the spread of silencing.  In addition we hypothesize 'escape elements' that allow expression of genes from the heterochromatic chromosome, and 'boundary elements' that block both the spread of euchromatin and heterochromatin.  In order to dissect the elements involved in epigenetic silencing we utilize transgenes integrated into cultured cells to test the impact on expression.  We have generated cell lines with ‘docking sites’ so that a single copy of different DNA constructs can be integrated into the same site to allow comparisons between different constructs.  Impact is monitored by analysis of expression and recruitment of chromatin marks including DNA methylation.  Once an effect is observed, further refinement of the location of critical elements can be achieved by using CRISPR to generate deletions of regions from these constructs.  Ultimately constructs incorporating critical elements as well as reporter genes will be tested for their ability to control expression of the reporter genes, and also impact expression patterns of flanking genes.The Brown lab studies X-chromosome inactivation - the epigenetic silencing of one X chromosome in mammalian XX females, that achieves dosage compensation with XY males.  The process is controlled by a long non-coding RNA, XIST, that functions as an RNA adaptor to bring chromatin remodelling proteins to the inactive X.  While 80% of genes on the inactive X are silenced, there are genes that 'escape' the silencing process.  Our projects examine: (1) the function of the XIST RNA, as well as other long non-coding RNAs; (2) the genes that escape inactivation, in order to identify the elements regulating inactivation.The student will be creating new constructs using standard cloning procedures.  The student will assemble these constructs from regions amplified by PCR from the human genome or from clones obtained from repositories.  Once the constructs are integrated into the docking sites of mammalian cells, the student will evaluate their ability to recruit features of epigenetic silencing, including:  (1) silencing of flanking genes.  This is done by both quantitative RT-PCR as well as pyrosequencing for genes containing known single nucleotide polymorphisms that distinguish the alleles on the different chromosomes.  (2) Recruitment of chromatin changes.  DNA methylation is monitored by pyrosequencing.  As DNA methylation is generally a late event in silencing, in some cases monitoring of chromatin modifications or proteins with the chromosome will be done by immunofluorescence or immunoprecipitation. The student will perform these analyses and undertake statistical comparisons between constructs to determine which features are altered by changes to the constructs in order to design the next generation of constructs.  The identification of regions controlling silencing will contribute to our knowledge of how XIST and additional long non-coding RNAs function to silence most, but not all, flanking genes.  The student should have a strong understanding of Genetic principles, and laboratory experience in Molecular Biology.  Courses in Biochemistry and Statistics will also be beneficial.  They should be comfortable in a laboratory environment where precision is required in pipetting and preparing reagents.  Analysis of data involves utilization of quantitative PCR and pyrosequencing machines, and then utilization of exel spreadsheets for computation.  In addition, assessment of data from large publically available datasets would benefit from familiarity with bioinformatic analysis using R  or related programs.  
Bio-inspired materials have shown great potential for technological applications in healthcare, robotics etc. In particular, soft materials have recently attracted great attention thanks to their large deformability, which makes them more biocompatible. An emerging field in soft materials is the study of hydrogels, which are made of a soft polymer network embedded into a liquid solvent. These materials are bi-phasic and therefore exhibit a complex mechanical behavior which is, thus far, difficult to be modeled mathematically. Mathematical and computational models need to be developed in this framework to allow these materials to be better manufactured and designed at all length scales. The project involves modeling of soft solids with nonlinear poro-viscoelasticity. For the elastic part, models such as Neo-Hookean will be involved in combination with mass transport models to account for the fluid-flow-induced viscosity. The students will be required to develop constitutive models, perform some FE simulations and analyze and compare the results with experimental data carried out by other researchers. The results are expected to be published in a peer review journal article.My area of specialization is Solid Mechanics. My approach is theoretical and is dedicated to the development of Mathematical and Computational Models to describe the mechanical behavior of materials.The successful student will work under the supervision of Professor Mattia Bacca to develop the model, set up the simulations and analyze the results. It is expected that the student will learn to model soft elastic materials under large deformations, perform FE simulations, write reports and occasionally give presentations in the group. Additionally, the student will be required to work in collaboration with others graduate students in the group.The ideal student should have strong knowledge and passion about Physics, Mathematics and, possibly, Continuum Mechanics (Solids and Fluids). It is desirable that the student has experience in FEM, Matlab coding, modeling in materials science and engineering structures. Writing and speaking in English is essential. 
The project will focus on the analysis of multi echo susceptibility weighted images (SWI) acquired in neonates born both preterm and at term age. Brain damage in neonates is a major cause of disability and new imaging techniques are urgently needed for the predictin of outcomes and for the measurement of damage and repair. The student will: 1) Compute maps of T2* sitgnal decay from the multi echo SWI data and analyze them for diffuse damage to the brain's white matter. Diffuse damage is not detected by radiologists on regular MRI scans and can only be assessed by quantitative MRI techniques. We hope that with this work we will be able to identify babies at risk for brain damage and also be able to evaluate whether new treatment approaches are beneficial. 2) Compute maps of magnetic resonance frequency and magnetic susceptibilty and use those to evaluate the maturation of cortical gray matter. We will compare the cortical gray matter of babies born pre-term and those born at term. Both groups will undergo MRI at term equivalent age (i.e. 40 weeks gestation). Since SWI has very high spatial resolution, it is expected that it is better at assessing the relatively thin (2 mm) cortex than other MRI techniques. With objective MRI markers we will be able to see treatment effects within weeks rather than months or years. Our new imaging markers may lead to a dramatic acceleration of the search for effective interventions.This project will benefit from approaches that we developed for multiple sclerosis research (Hernandez-Torres et al. PLOS ONE 2015; Wiggermann et al. Neurology 2013) and our current work on quantitative susceptibility mapping (Kames, Wiggermann, Rauscher, ISMRM 2016) and we anticipate that the student interacts with both our neonatal as well as with our multiple sclerosis research team. Our focus is on magnetic resonance imaging techniques called susceptibility weighted imaging with multiple echoes, diffusion tensor imaging, myelin water imaging. We found that phase and maps of magnetic susceptibility computed from phase are very sensitive to changes brain tissue due to damage or repair. We use phase to probe the brains of people with multiople sclerosis or babies that are born preterm in order to predict their clinical outcome and to measure potential treatment effects. We do so by converting phase images into maps of magnetic resonance frequency and magnetic susceptibility. The student will perform analysis of MRI data. This work will involve the writing of software in Matlab and the development or implementation of new algorithms for data analysis (such as new methods for quantitative susceptibility mapping). The data from different scans will be registered into a common space so that direct comparison of different imaging modalities can be performed. Students who are interested in programming will have the chance to implement new algorithms. Students who are more interested in data analysis will have the opportunity to quantify the processes that happen in the brain after injury due to preterm birth or due to multiple sclerosis. The student will interact with the lab's principal investigator and his team, which consistst of physicists ranging from undergraduate student to post doc plus one post doc with a background in neuroscience and mathematics. The student(s) will learn about magnetic resonance imaging, about the physiological basis of magnetic resonance signal generation and about the relationship between pathological processes and the magnetic resonance signal. Among the practical skills acquired during the project will be data analysis with Matlab and statistical data analysis with R and/or Matlab and (co)-authoring conference abstracts and/or publications in a scientific journal. Towards the end of the internship the student will present her/his results at our weekly group meeting which is attended mainly by physicists but also by radiologists and neurologists. The student is encouraged to attend other scientific seminars that may be of interest to him/her. The student is also expected to write a report of the work and participate in the writing of a manuscript for publication. The ideal student has a background in physics or engineering physics (2nd year or higher) and some experience with developing software for the analysis and computation of scienctific data, ideally imaging data in two and three dimensions. Students of Electrical Engineering or Computer Science who have an interest in biomedical research, as well as neuroscience students with a strong interest in imaging and software development are welcome to apply. Basic knowledge of magnetic resonance imaging (MRI) and Matlab or Phython are a plus. The student should also be interested in biomedical applications and interdisciplinary research related to brain imaging. 
We will explore the expressiveness of geometric graph representations.  We will attempt to create representations that are able to represent certain classes of graphs in clear and meaningful ways.  The scope of the project depends to some degree on the interests of the student.  We might consider mathematical properties of a geometric representation to determine which graphs can be expressed.  We might consider a particular class of graphs arising from an application area (e.g. movie recommendation) and attempt to construct representations that expose patterns in the information.  We might create and analyze algorithms for representing graphs in a certain way.  The common thread through all of the research is the connection between graph theoretic and geometric properties.Geometric graph representation is concerned with the visualization of networks - such as social networks, web-page connections, airline flights, road networks, etc.  The object is to represent the nodes (e.g., people in a social network) as geometric objects (e.g. rectangles in the plane) so that the edges (e.g. connections between people) have a geometric meaning (e.g. their rectangles can be connected by a horizontal or vertical segment that avoids all other rectangles).  Many geometric representations are possible; some are more expressive than others.1) Diiscuss research in meetings with me that will occur at least twice per week.2) Review research papers on relevant topics.3) Write weekly (one or two paragraph) summaries of progress.4) Write a final report or paper on the research.5) Possibly implement algorithms to create graph representations.6) Possibly give a short research presentation.  The student should have taken a course on analysis of algorithms and, ideally, courses on geometry and graph theory.
The project involves using a combination of spectroscopic and computational methods to probe weak interactions in chemistry. We have recently focused on halogen bonding and its influence in a number of chemical processes, including its role in biological drug targeting, its impact in defining the efficiency of dye-sensitized solar cells (DSSCs). We are expanding this work to include other weak interactions in order to explore the range of possible chemical interactions that can be used to modulate chemical reactivity.My research focuses on understanding the basis for chemical reactivity and chemical properties. We use a combination of spectroscopy and computational chemistry to probe the bonding in molecules that are of importance in a wide range of applications.The specifics of the student project will depend on the specific interests of the student. If a student is particularly interested in computational chemistry, they will focus their attention of aspects of the project that focus on theoretical chemistry. On the other hand, a student who has more interest in the application of spectroscopy will learn to use and interpret magnetic circular dichroism (MCD), X-ray absorption spectroscopy (XAS), electron paramagnetic resonance (EPR), and other laboratory methods to probe the interactions of interest.Students should have a basic knowledge of inorganic chemistry and a strong interest in chemical bonding. The student will learn a series of chemical techniques that are not typically used in more traditional chemical laboratories. Students are expected to be self-motivated and willing to learn new things.
Given the importance of metal-alkene adducts in organometallic chemistry, we seek to explore the nature of this bonding using a combination of spectroscopic and computational methods. Although the proposed project will focus more heavilly on computational studies, it is very likely that the successful student will have the opportunity to participate in spectroscopic characterization of these complexes as well. These species will be compared to our existing knowledge of metal pi complexes, as well as more exotic species such as metallo-oxetanes and azametallocycobutanes, also often invoked as intermediates in catalysis. We are currently extending these ideas to solid-supported catalysts as a precursor to industrial oxidation catalytic applications.My research centres on probing the relationship between electronic structure and reactivity in catalytic systems. Emphasis is placed on the combination of spectroscopic and computational methods to generate appropriate electronic and geometric structure descriptions of catalytically relevant species. The student will be the primary researcher on the computational aspects of this project. They will be required to search the literature, download solid-state molecular structures from the Cambridge Structural Database, generate computational models for the complexes of interest, analyse the computational results, and generate tables and figures to represent their results.Basic computing skills. Some programming experience would be a great asset although definitely not required.
Sensor based sorting has been applied to mining since the 1960’s when radiometric sorting of uranium was introduced in Canada.  In the 1980s, the Argyle Mine in Australia developed X-ray sorting to recover diamonds and more recently sorting has been applied to the Kambalda Nickel operation in W. Australia and Amplats Platinum UG2 mine in Rustenburg. Benefits of ore sorting derive from rejection of waste material prior to downstream processing resulting in reduced material handling costs, lower energy consumption (particularly from reduced need for comminution), reduced environmental liability and more consistent and higher grades of ore reporting to the concentrator; sorting also enables the application of lower cost bulk mining methods resulting in lowering of the cut-off grade and a consequent increase in resource size.  The benefits directly impact measures of sustainability such as resource utilization and reduced energy footprint, and synergistically reduce operating costs.  The application of sorting creates an opportunity for marginal projects to become economic and for existing operations to be more profitable.  The mining industry is therefore strongly motivated to apply sorting whenever possible (Manouchehri, 2003 , Wotruba, 2006, Bamber et al, 2008, Klein et al., 2011).Limitations - Despite the potential benefits, sorting is not widely applied and has found only niche application.  Barriers to broader application relate to: 1) The limited ability of sensors to discriminate between barren rock and valuable rock; and 2) The low throughput capacity of available industrial machines.This research project explores developing a pre-concentration methodology that: (i) offers a combination of ground-penetrating and other sensor technologies that measure and report the grade of ore in real time; (ii) integrates with material handling equipment such as shovels, scoops, belt conveyors, feeders and chutes; and (iii) facilitates decision support aimed at maximizing resource conversion and metal recovery.  My areas of research are in mineral processing with focus on sensor based sorting and comminution.   In the area of sensor based sorting, my work has focussed on development of integrated mining and processing systems, sensor technologies for rock ad bulk sorting.  In the area of comminution, my research has focussed on high pressure grinding rolls and high speed stirred mills.The student will be working with an integrated multi-disciplinary research team, investigating different sensors and approaches for different ore samples and environments. There is also an opportunity to work with local industry partner.We expect the student to be from mining engineering, geological engineering, geosciences or earth sciences. Or could be from computer science, electrical and computer engineering, as well as statistics and mathematics, with background in mining or geosciences. Interest or background in sensors is beneficial. 
The recognition of wood as a green and sustainable building material has led to increased use of wood as structural members in bigger and taller buildings.  In some of these buildings the structural use of steel, wood and concrete is combined to arrive at workable structural solutions.  Nevertheless there are still outstanding technical challenges preventing optimal structural efficiency and cost effectiveness to be achieved.  For example the connectivity between the various structural elements needs special attention to ensure the hybrid system can work together taking advantages of the strengths and minimizing the impacts of the inherent weaknesses of the different materials.  This is particularly important when the building is located in areas prone to seismic hazards where past experience have shown that the actions from earthquakes will seek out the most vulnerable component of the building and possibly damage the component.   In these conditions the building and the structural components will be subjected to reverse cyclic loading.   Here the important structural parameters to be considered include the structural capacity, stiffness/rigidity, the ability of the member to sustain load under large deformations, and the energy dissipation characteristics.  Experiments are needed to characterize the behavior of timber hybrid components.  Computer analysis can then be performed to quantify the performance of timber hybrid systems and buildings using the information developed from experiments.  The combined empirical and computer analysis approach can then be used in simulation studies to consider the randomness of both the earthquakes and the structural behaviour of the material.My research is focused on the study of advanced engineered wood composites, solid sawn timber, and engineered building system by (1) creating new theoretical models and experimental techniques to investigate the fundamental behavior of wood-based structural materials and building systems, (2) applying that knowledge for development of new advanced engineered wood based products and production systems and (3) implementing this knowledge in building codes and standards nationally and internationally.  This area of research requires a comprehensive understanding of structural mechanics, structural engineering, material science and state of the art engineered wood products manufacturing technology.  The student will work in a team composed of engineers and graduate students to study structural behaviour of the timber hybrid building systems.  The student will prepare test specimens, work on test set up and conduct testing of structural components to evaluate the performance of specialized connections.  Under the direction of the project leader, the student will analysis the data to establish key parameters and the associated statistical data.    The student will prepare a test report and powerpoint presentation summarizing the experiment results.The student are required to have skills/background in mechanics of material, structural analysis, engineering material.    Strengths in computer analysis, mathematics, data analysis are desirable.  Teamwork and communication skills are also required.  
Compared to steel and reinforced concrete, moment connection represents a challenge in the design of timber structures.  With the availability of cost effective and aesthetic moment connection solutions, the competitiveness of timber as a structural material can be increased especially for larger buildings.  The limitation of timber moment connection can be attributed to the inherent weakness in some of the strength properties of wood.  The proposed project will develop novel heavy timber moment connection systems and verify a reliability based design approach for such connections.  These connections will provide the resistance to satisfy the demand of seismic and wind loads.The overall objective of this project is to develop and verify the procedures for reliability evaluation of heavy timber connections. This work will provide information to support changes in design code. The behavior of several types of commonly used moment connections will be investigated under simulated seismic load. The performance of the connections will be evaluated by reliability analysis. Based on that, a high strength moment connection will be developed and tested. The following activities will be conducted:1) Test several types of commonly used moment connection in heavy timber construction2) Develop a framework for reliability analysis and quantify the performance of the connections3) Develop a high strength and ductility heavy timber moment connection and quantify its performance via full scale testing 4) The results will add to the current reliability based design database to support the Canadian design code5) The information will be made available to Code committee and engineering community via research reports and journal publications.My research is focused on the study of advanced engineered wood composites, solid sawn timber, and engineered building system by (1) creating new theoretical models and experimental techniques to investigate the fundamental behavior of wood-based structural materials and building systems, (2) applying that knowledge for development of new advanced engineered wood based products and production systems and (3) implementing this knowledge in building codes and standards nationally and internationally.  This area of research requires a comprehensive understanding of structural mechanics, structural engineering, material science and state of the art engineered wood products manufacturing technology.  The student will be part of a research team composed of research engineers and graduate students.  The student will be involved in the set up and conduction of  experiments and perform data analysis.  The experiments may involve testing of basic mechanical properties of wood products and/or full scale tetsing of components.  Depending on the timing, the student may be involve in computer analysis to define the performance and reliability of the connection systems. The student requires good background and skills in: structural engineeirng, mechanics, data handling, data analysis and spreadsheet processing.  The student will work in a team environment and therefore ability to communicate in English is needed.Interests and strengths in conducting experiments and/or computer analysis are assets. 
This research project will focus on the development of novel catalytic complexes and their investigation in the synthesis of amines and heterocycles of relevance to the pharmaceutical industry.  By elaborating the amidate, pyridonate and/or ureate supporting ligands investigated in the Schafer group we can enhance reactivity and selectivity to design improved catalyst systems that are better suited for applications in advanced synthesis.  We are most interested in developing chiral ligands for substitution onto group 4 and group 5 metals for enantioselective hydroamination and hydroaminoalkylation respectively.  This project entails the synthesis of new N,O-chelating ligands and  their complexation to early transition metals (Ti, Zr and Ta specifically).  Synthetic protocols will afford opportunities to learn Schlenk line and glovebox preparatory techniques.  All proligands and metal complexes will be rigorously characterized by NMR spectroscopy, mass spectrometry, elemental analysis and X-ray crystallography where appropriate.  These novel coordination and organometallic complexes will then be investigated in catalytic reactions.  Such reactions will be completed on small scale and monitored by gas chromatography/mass spectrometry and/or NMR spectroscopy.  In the case of asymmetric catalysis, ee's will be determined using chiral UHPLC or capillary electrophoresis (CE).  Products will be isolated using organic synthetic techniques for yield determination and full characterization. Data will be assembled that is consistent with publication standards in leading peer-reviewed journals.  Adequate progress in this project will result in the co-authorship of a paper for submission to an international journal.Using titanium, zirconium and tantalum we prepare novel N,O-chelated metal complexes suitable for the catalytic synthesis of amines.  Amines are important organic small molecules for the pharmaceutical and agrochemical industry.  Such compounds can be prepared using a catalytic C-N bond formation reaction by adding an N-H bond across a C-C multiple bond (hydroamination).  Alternatively, amines can be prepared using a catalytic C-C bond formation adjacent to the nitrogen of amines by direct C-H bond functionalization (hydroaminoalkylation).  Using catalytic hydroamination and hydroaminoalkylation reactions we can prepare N-containing heterocycles and industrially revelant amines, including the enantioselective synthesis of chiral amines, with 100% Students will work under the direct supervision of a postdoctoral or senior graduate student researcher.  The student will design and perform experiments with the guidance of their supervising student and bi-weekly progress reports will be assembled for discussion with the PI.  Students will learn to operate appropriate departmental infrastructure independently and will be responsible for acquiring and organizing data for their use and for the use of the group more broadly.  There may be opportunities for the student to gain experience in computational chemistry and/or X-ray crystallography during their stay in the group.  There may also be the opportunity to attend a research conference during the summer.  Safety is a top priority in the lab and students will be expected to complete departmental safety training upon arrival.  Only applicants with a strong interest in a collaborative research environment and the ability to work in a team are suitable for working on this project.Students will be pursuing a bachelor's degree in chemistry and will have an interest in continuing on in research at the post-graduate level.  Students should have a keen interest in synthetic chemistry (organic and/or inorganic).  Previous research laboratory experience is an asset, but not required.  Students will be required to maintain a laboratory notebook, complete experiments in a safe and controlled manner, participate in group-meetings, assemble bi-weekly reports that  summarize research progress, present their work to the group upon project completion and support the maintenance of a tidy, organized and collaborative laboratory work environment.    
This research project will focus on the development of novel catalytic complexes and their investigation in the synthesis of amines and heterocycles of relevance to the pharmaceutical industry.  By elaborating the amidate, pyridonate and/or ureate supporting ligands investigated in the Schafer group we can enhance reactivity and selectivity to design improved catalyst systems that are better suited for applications in advanced synthesis.  We are most interested in developing chiral ligands for substitution onto group 4 and group 5 metals for enantioselective hydroamination and hydroaminoalkylation respectively.  This project entails the synthesis of new N,O-chelating ligands and  their complexation to early transition metals (Ti, Zr and Ta specifically).  Synthetic protocols will afford opportunities to learn Schlenk line and glovebox preparatory techniques.  All proligands and metal complexes will be rigorously characterized by NMR spectroscopy, mass spectrometry, elemental analysis and X-ray crystallography where appropriate.  These novel coordination and organometallic complexes will then be investigated in catalytic reactions.  Such reactions will be completed on small scale and monitored by gas chromatography/mass spectrometry and/or NMR spectroscopy.  In the case of asymmetric catalysis, ee's will be determined using chiral UHPLC or capillary electrophoresis (CE).  Products will be isolated using organic synthetic techniques for yield determination and full characterization. Data will be assembled that is consistent with publication standards in leading peer-reviewed journals.  Adequate progress in this project will result in the co-authorship of a paper for submission to an international journal.Using titanium, zirconium and tantalum we prepare novel N,O-chelated metal complexes suitable for the catalytic synthesis of amines.  Amines are important organic small molecules for the pharmaceutical and agrochemical industry.  Such compounds can be prepared using a catalytic C-N bond formation reaction by adding an N-H bond across a C-C multiple bond.  Alternatively, amines can be prepared using a catalytic C-C bond formation adjacent to the nitrogen of amines by direct C-H bond functionalization.  Using catalytic hydroamination and hydroaminoalkylation reactions we can prepare industrially revelant amines, including the enantioselective synthesis of chiral amines, with 100% atom-economy and improved efficiency. Students will work under the direct supervision of a postdoctoral or senior graduate student researcher.  The student will design and perform experiments with the guidance of their supervising student and bi-weekly progress reports will be assembled for discussion with the PI.  Students will learn to operate appropriate departmental infrastructure independently and will be responsible for acquiring and organizing data for their use and for the use of the group more broadly.  There may be opportunities for the student to gain experience in computational chemistry and/or X-ray crystallography during their stay in the group.  There may also be the opportunity to attend a research conference during the summer.  Safety is a top priority in the lab and students will be expected to complete departmental safety training upon arrival.  Only applicants with a strong interest in a collaborative research environment and the ability to work in a team are suitable for working on this project.Students will be pursuing a bachelor's degree in chemistry and will have an interest in continuing on in research at the post-graduate level.  Students should have a keen interest in synthetic chemistry (organic and/or inorganic).  Previous research laboratory experience is an asset, but not required.  Students will be required to maintain a laboratory notebook, complete experiments in a safe and controlled manner, participate in group-meetings, assemble bi-weekly reports that  summarize research progress, present their work to the group upon project completion and support the maintenance of a tidy, organized and collaborative laboratory work environment.    
The project has two parts:1) Students will work on developing catalysts by first synthesizing the appropriate ligands and metal-based catalysts.2) Students will use these catalysts to synthesize biodegradable polymers and characterize these polymers.We work on developing catalysts for the ring opening polymerization of cyclic esters to form biodegradable polymers.The student's role is synthesis of new catalysts and polymers and their characterization.Students should have good organic and inorganic synthetic chemistry skills.  Familiarity with polymer is desirable but not necessary.
Deposition of Aβ to form neuritic plaques and neuronal apoptosis play key roles in the pathogenesis of AD. Less than 1% of AD cases are familial and caused by mutations in APP, presenilin-1 or -2 gene, and Trisomy-21, while the majority are sporadic without known cause. We discovered that alteration of APP processing by aberrant regulation of BACE1 and presenilin-1 facilitates plaque formation and cognitive impairments; dysregulation of RCAN1 contributes to neuronal apoptosis; and the molecular pathways linking stroke, diabetes and Down syndrome (DS) to AD. However, the underlying mechanism leading to AD remains elusive. This project aims to define the molecular mechanism underlying APP processing to generate Abeta and the molecular pathways contributing to neurodegeneration and cognitive deficits in Alzheimer's Pathogenesis. We use cutting-edge molecular and cellular techniques in combination with behavioral and electrophysiological means to study the issues. Animal studies including transgenic Alzheimer model mice and gene knockout mice are used in the project.Alzheimer's disease is the most common neurodegenerative disorder leading to dementia. It accounts for two-thirds of all cases of dementia and its prevalence increases with age. Alzheimer's disease affects about 10% of the population over the age of 65. My lab's overarching goal is to define the molecular mechanisms underlying the development of Alzheimer’s disease and to develop therapeutic strategies to prevent and treat Alzheimer’s disease. Our work resulted in papers published in Nat Cell Biol, Nat Med, PNAS, JCI, JEM and Neuron.  The student will work closely with a postdoctoral fellow and/or PhD student in the lab on the project under the supervision of the faculty member. The student is expected to learn and perform gene cloning, transcriptional activation assay, protein analysis, mammalian cell culture and primary neuronal cell culture, animal behavioral tests, experiment design and analysis.This project requires student with education background in Biological Sciences, Medical Sciences, Molecular Biology, Neuroscience, Genetics, Biochemistry, Pharmacology, or Psychology. The students with molecular or behavioral technique or medical training are preferred. Students with some lab experience would better fit to work on the project.
The development of bioprobes and biosensors is an incredibly active and important area of research. These technologies are able to sensitively and specifically detect small quantities of  biological analytes such as proteins, genes, and even cell types. In many cases, the biological analyte is detected by measuring a change in the intensity or colour of a fluorescent probe or sensor. Common applications include diagnostic screening of biological samples for pathogens and molecular markers associated with diseases such as cancers. This project will explore the development of fluorescent probes and sensors using nanoparticle materials called “semiconductor quantum dots (QDs)” and/or “semiconducting polymer dots” (Pdots). Students will participate in research that spans the preparation of these nanoparticles and their transfer to biological media, the production of bioconjugates by functionalizing the nanoparticles with a biomolecular probe (e.g., antibody, DNA strand, peptide), and characterization and application of these bioconjugates to detect disease markers of interest. Examples of applications include the development of diagnostic assays that use 3D-printed microfluidic chips and consumer electronics such as smartphones for the detection of target biomarkers, as well as the development of cellular probes that detect target biomarkers through a process called Forster resonance energy transfer (FRET). Where possible, the exact parameters of the project will be matched to student interest and background, as well as the our laboratory’s most recent developments and needs in each of these areas.The Algar Research Group specializes in the development of fluorescent materials and nanoparticles for applications in bioanalysis. These materials include semiconductor nanocrystals, called “quantum dots,” semiconducting polymer dots (Pdots), and lanthanide materials. In particular, we focus on how these nanomaterials can be functionalized for chemical sensing and biosensing. Three areas that we are currently exploring are (i) low-cost diagnostics suitable for point-of-care applications; (ii) multiplexed biosensors for imaging, tracking, and measuring cellular processes; and (iii) development and characterization of optimized materials for these applications. We aim to develop both materials and device technologies that can be used with the materials.The Globalink student will work with a graduate student or postdoctoral fellow to help design, characterize and test new assay and biosensor configurations that use fluorescent nanoparticles for detection. During the internship, the student will have the opportunity to learn how to prepare fluorescent nanoparticles and their bioconjugates, characterize these materials, and use the materials to develop assays, sensors, and/or imaging probes. Many of these experiments will involve use of state-of-the-art fluorescence spectrometers and microscopes. The multidisciplinary training environment may also provide opportunities for skill development in organic and inorganic synthesis, biomolecular ligation and labeling chemistry, separation science, electron microscopy, cell culture, and instrument development. The student will be trained and closely supervised at first , but will gradually transition to more independent work as they learn and progress. By the end of the intership, the student should find that they are comfortable in a multidiscplinary environment, where they can integrate skills and knowledge from different disciplines of chemistry, other sciences, and the literature to solve a specific research problem.The ideal student will have an undergraduate background that includes undergraduate courses and laboratories in analytical chemistry, organic chemistry, and some introductory biochemistry or biology. A basic understanding of fluorescence spectroscopy and imaging, and the associated instrumentation will be useful. A basic knowledge of amino acids, nucleic acids, proteins, and enzymes will also be helpful.  Coursework or some other background in nanotechnology is not required but would be an asset. Perhaps the most important qualifications are that the student is motivated, enthusiastic, hard working, attentive to detail, and good with their hands in the lab.
The Haas Lab is a multidisciplinary laboratory in the Centre for Brain Health at the University of British Columbia in Vancouver, Canada. Our primary research goals are to understand how experience influences brain development and to understand the origins of the neurodevelopmental disorders Autism and Schizophrenia. We achieve this by developing cutting-edge technologies to target gene delivery to individual brain neurons, and to capture and analyze images of brain neuron growth and neural network activity in awake animals to determine how altered experience affects brain structural and functional development. A RISE student will contribute to one of several exciting projects being developed in the Haas Lab including the development of: automated two-photon microscopes; single-cell electroporation instrumentation to deliver macromolecules to brain neurons; or statistical tool development for complex data-sets to help understand neuronal integration, network information processing and learning. We have a very supportive and interactive lab research group with extensive mentoring experience to train methods. We hope to find a student with multidisciplinary interests to participate in creative intellectual discussions and design of innovative technology development and research strategies. No requirements are needed for this work, but experience in computer, systems or electrical engineering methods are useful.The Haas Lab studies how brain neurons grow and form connections to create functional neural networks, and how these processes go awry forming dysfunctional circuits underlying brain disorders, like Autism, schizoprenia and epilepsy. We use powerful techniques for targeted control of gene expression, advanced imaging of neuronal growth, synapse formation and activity in the intact and awake developing brain, and computational approaches to comprehensive quantitative analyses. We design and construct two-photon microscopes and analytic software.It is expected that the intern will learn practical methods of project planning and system architecture. The intern will also learn to use advanced tools for mechanical, electrical, and/or optical instrumentation design with the latest commercial CAD platforms, and modelling software (e.g., ANSYS, or COMSOL). In addition to acquiring guidance in fundamental technical skills, the student will also gain experience in learning techniques developed by the Haas lab, including single-cell electroporation to transfect and label neurons within intact living brains, and how to image growth of these neurons using two-photon microscopy.Programming (object-oriented prefered, but not requred). Systems development desired but not required.



The Haas Lab is in a highly interactive multi-lab Brain Research Centre at the University of British Columbia in beautiful Vancouver, Canada. Our research focuses on how environmental sensory stimuli helps direct brain development. We use direct imaging of brain neuron growth and neural network activity in awake animals to determine how altered visual experience affects brain structural and functional development. A MITACS student would contribute to this project by learning and applying a range of technologies our lab has developed, including single-cell electroporation to fluorescently label individual brain neurons, brain loading of calcium-sensitive dyes, in vivo two-photon imagining, and post-imaging analysis. We are seeking a student interested in the field of brain plasticity and eager to take on new challenges. We have a very supportive lab research group with extensive mentoring experience to train methods. We hope to find a student interested in participating in creative intellectual discussions and design of innovative research strategies. The Haas Lab studies how brain neurons grow and form connections to create functional neural networks, and how these processes go awry forming dysfunctional circuits underlying brain disorders, like Autism, schizoprenia and epilepsy. We use powerful techniques for targeted control of gene expression and advanced imaging to measure neuronal growth, synapse formation and activity in the intact and awake developing brainIn the initial stages of the internship, the intern will be trained in advanced Haas Lab techniques, including single-cell electroporation to transfect and label neurons within intact living brains, and how to image growth of these neurons using in vivo two-photon microscopy. The intern will also learn how to load brains with calcium-sensitive dyes and to image activity within developing brain circuits. Analysis techniques will be taught. Once technical skills have been acquired the intern will conduct their own research examining how developing brain neural circuits learn to improve encoding of sensory information through experience. The intern will work directly with a graduate student or postdoctoral fellow in the lab. No requirements are needed for this work, but experience in computer programming, math or statistics are useful.
Man walks up to the cashier with his newborn baby. The cashier adores the baby and then turns to him and asks: “Are you the grand father?” He is 42, and in fact, the father. Interactions such as these are common in Vancouver with its multiethnic population. It seems that there is a mutual confusion when it comes to judging age between Caucasians and East Asians. Caucasians often assume East Asian individuals they meet to be much younger than they actually are. Similarly, individuals who were raised in an East Asian community often overestimate age in Caucasians. The other-race effect (ORE) refers to the difficulty in discriminating different identities in faces of a non-native ethnicity. This "They all look alike to me" phenomenon represents a true perceptual inability to differentiate and remember distinct identities in faces of the "other" race. Faces signal several pieces of critical information about a person in addition to identity, such as age, gender, and emotional state. Are these other dimensions of face perception also impaired with other-race faces? In this study, we examine age perception in other-race faces.Our study will assess estimation of age in visual face images that vary between 20 and 90 years of age. Two groups of observers, Caucasian and East Asian, will estimate age in two sets of facial stimuli, Caucasian and East Asian. The results of the experiment will clarify the nature of the bias in age judgements. The results of this study will produce objective scientific evidence for difficulties in perceiving age across races and will inform biological and computational models of face processing the human brain. This study will add to our understanding of the neuroscience of high-level visual processing and help move forward rehabilitation efforts for brain disorders that impact recognition of faces and objects.I study visual recognition of complex patterns and high-level visual stimuli such as faces, letters and objects. The purpose of my research is to understand how meaningful perceptions emerge from brain processes in response to complex visual images. Specifically, I focus on cortical localization of function and deciphering the computations that take place within these brain regions during the recognition process. In my lab we use a wide variety of methodologies from behavioral and psychophysical experimentation, to computational modeling, and neuroimaging (fMRI, ERP). Potential applications of this line of research are relevant to both normal and patient populations.The student will be involved in all aspects of the research project, including stimulus generation, subject recruitment, data collection, data analysis, and statistical analysis. For these they will need to learn to utilize 1) an experimental software such as Superlab, 2) programming in Matlab to analyze the data, and 3) a statistical software package such as NCSS or R to carry out statistical analysis of the results. The student will also be involved in writing up a report with the aim to publish in a peer-reviewed journal. This will involve learning to do literature searches using resources such as PubMed. This project will take place in the Neuroscience of Vision and Action (NOVA) Lab at the Blusson Spinal Cord Centre located on the Vancouver General Hospital (VGH) grounds. The NOVA lab is a state-of-the-art research facility featuring 10+ student workstations that are currently housing three graduate students (UBC Neuroscience) and one postdoctoral fellow; and three large testing rooms equipped with experimental hardware and computing resources. We are part of the Visual Cognitive Neuroscience Group at UBC comprised of four laboratories studying various aspects of human vision and cognition.  The student will have opportunity to interact with all members (20+) of the Visual Cognitive Neuroscience Group, which includes graduate students, postdoctoral fellows, undergraduate research assistants as well as the four principal investigators. The student will attend the monthly research seminar (VisCog) held by the group. The student will give an oral presentation summarizing their results at the VisCog seminar at the end of their internship.This project is suitable for a student who is interested in visual perception, visual neuroscience, psychophysics. A student who has a quantitative background and interested in psychology would be a good match. Basic programming skills, basic statistical knowledge, familairity with Matlab, Adobe Photoshop, specialized experimental softwares such as Superlab, experience with behavioural testing of human participants are a definite plus. Since the project involved recruiting East Asian observers living in Vancouver, ability to speak and read/write in a dialect of Chinese (e.g. Mandarin or Cantonese) would be a definite plus. 
In this project we will study properties of cold molecules by spectroscopy.  Molecules at this temperature can be achieved by trapping molecules in cryogenic liquids and solids, or by recently developed molecular decelerator and trap. By using various spectroscopic techniques such as FTIR and laser spectroscopy, we will study stability and reactivity of molecules at low temperatures.Molecules at low temperatures are expected to behave quite differently from those at high temperatures because pronounced quantum effects emerge from thermal averages. Even at 10 K, a significant enhancement of reaction cross section has been observed for some systems due to tunneling and resonance effects, but the origin of the enhancement has not been completely understood yet. In this project, we will investigate collisions and reactions of molecules and atoms below 1 K in order to observe pronounced quantum effects.The student will work with one of our graduate students on the spectroscopic study of molecules at low temperatrures.  The student will work on the preparation of samples, taking spectroscopic data, and analysis of the spectra together with the graduate students.Physics or chemistry students with experience on physical chemistry experiments or spectroscopy are encouraged to apply.
Background: Due to its direct and tunable energy band gap and high carrier mobility, two-dimensional (2D) black phosphorus (BP) is promising for applications in thermal-imaging, thermos-electrics, fiber optics communication, flexible electronics and photovoltaics and so on. For 2D materials on flexible substrates, strain engineering is an important method to engineer many material properties such as the band structure and carrier transport. Strain is also common for flexible electronics and photonics in service. Project:Raman spectroscopy is a fast and non-destructive method with high spatial resolution for strain characterization. However, little experimental data are available on the BP Raman spectra and strain relation. On the theoretical study side, only one study is available on the lattice vibrational modes and Raman spectra of strained single layer BP, and no literature calculations are available on the Raman spectra of strained multilayer BP. The relation between the Raman spectra and the strain status for single and multi-layer BP is therefore in great need. In-situ Raman measurements with controlled strain and known crystal orientation are planned for BP on different flexible substrate, based on which Raman spectra and uniaxial strain relation can be established and applied to determine strain in BP. Raman spectroscopy, black phosphorus, strain and phonon dispersion relationOne stuent will conduct literature review, study the stress and bandgap relation, implement stress-related models and parameters in commerical simulation tool such as LASTIP and APSYS, and simulate Ge photodiode performance. The other student will survey exising Si compatible optical components such as tappers, ring oscilators, gratings, waveguides, couplers, learn commercial photonic circuit simulation tools, design and implement all the components in photonic circuits and evaluate the circuit performance compared to competing technologiesfundamentals of opitcal device physics and fabrication are requiredknowledge on semiconductor energy band diagram is requiredfundementals of cleanroom fabrication techniques are desiredknowledge in photodiodes and lasers is a plusdevice simulation experience using commercial tools is a plus
Background: Silicon photonics is a technology that uses optical signals to transmit data on integrated circuits (on-chip), from chip to chip and board to board, which is at the research frontier of next generations of semiconductor devices. This is to solve the speed bottleneck of the current metal interconnets of ICs and to reduce the cost of the short-reach optical links. Part 1: Compard to conventional compound semiconductor lasers bonded to Si, germanium based lasers have the advantages of lower cost and ease to design, fabricate and integrate with Si based electronics. However, for Ge lasers to be used in on-chip or chip-to-chip fully Si compatible optical interconnects, Ge photodectors that work in 1.5 to 3 micron wavelength are needed. This can be done by adding high tensile strain in  current Ge photodetectors. The fabricatoin flow and device peformance of such Ge photodidoes is still lacking, and need to be addressed. Part II: After the Ge photodidoes are designed and simulated. All the necessary optical components needed for Si and Ge based optical interconnects are ready. We then need to put all components togehter  in a photonic circuit. Evaluate the chip level opitcal electronic integration schemes and the performance of the photonic circuit in comparision with other competing technologies. Ge lasers, SiGe processing, stress technology, material characterizations, process and device modeling and simulationsOne stuent will conduct literature review, study the stress and bandgap relation, implement stress-related models and parameters in commerical simulation tool such as LASTIP and APSYS, and simulate Ge photodiode performance. The other student will survey exising Si compatible optical components such as tappers, ring oscilators, gratings, waveguides, couplers, learn commercial photonic circuit simulation tools, design and implement all the components in photonic circuits and evaluate the circuit performance compared to competing technologiesfundamentals of opitcal device physics and fabrication are requiredknowledge on semiconductor energy band diagram is requiredfundementals of cleanroom fabrication techniques are desiredknowledge in photodiodes and lasers is a plusdevice simulation experience using commercial tools is a plus
Rethinking how we breed dairy cows: The major objective of this project is to identify physiological and environmental factors, improve the knowledge of estrus behaviours in dairy cow and implement heat detection based programs in high producing dairy cows. There is increasing public concern about the use of hormones and manipulation of cows to achieve adequate herd reproductive performance. Better understanding of the natural behaviours of estrus in heifers and lactating cows, the ovarian, uterine, and hormonal characteristics associated with different groups of animals and the implications for estrus expression and detection, the design of facilities and management are pivotal to implement more efficient reproductive programs that optimize estrus detection. To do this we will examine 1) field data to examine links between management factors and reproductive success, 2) fundamentals of estrous expression to determine the development of estrous behaviours in heifers and in lactating cows, 3) physiological and environmental factors that limit estrus expression, and 4) develop efficient reproductive programs based on estrus detection. My work surrounds early embryonic and fetal development in dairy cows and the effects of animal health, nutrition and management on various aspects of reproduction. In our laboratory we approach direct problems that affect fertility in dairy cows by blending basic and applied studies that have the ultimate objective of improving reproduction and lives of dairy cows. Students will be responsible for general assistance conducting the projects. They will receive training in data collection, blood sampling, ultrasonography of the reproductive tract and laboratory techniques.Veterinary or Animal Science students that have already experience with production animals. Previous research experience with livestock is desired. Basic course work on biochemistry, physiology, dairy and beef cattle production. 
I aim to understand the roles of chronic stress and inflammation (i.e. negative energy balance,sub-clinical endometritis, mastitis and lameness) on pregnancy maintenance and related gene and proteinexpression in the endometrium and conceptus. Some work has addressed mechanisms associated with thegeneration of a successful pregnancy in ruminants, but little is known about the cellular and molecular changesassociated with failure of early and late embryonic development. My work surrounds early embryonic and fetal development in dairy cows and the effects of animal health, nutrition and management on various aspects of reproduction. In our laboratory we approach direct problems that affect fertility in dairy cows by blending basic and applied studies that have the ultimate objective of improving reproduction and lives of dairy cows. Students will be responsible for general assistance conducting the projects. They will receive training in data collection, blood sampling, ultrasonography of the reproductive tract and laboratory techniques.Veterinary or Animal Science students that have already experience with production animals. Previous research experience with livestock is desired. Basic course work on biochemistry, physiology, dairy and beef cattle production. 
The MITACS research directed by James Little in the Laboratory for Computational Intelligence in UBC Computer Science targets the broad area of understanding human activities from visual data, mainly by applying the methods to interpreting sports video, as well as in the context of human-robot interaction.We study hockey and basketball. Sports understanding offers an opportunity to address multiple levels that are semantically simple, rich in activity types, but are constrained to a closed set of objects, with a limited cast of actors. Unlike robotics, in broadcast video there is a moving camera but it is not controllable. We will extend our methods for tracking, player identification and image rectification to add richer semantics, based on position, roles, activities, and the structure of plays and strategies. There is much scope too for improving analysis of video through new features that capture the spatio-temporal structure of video, providing strong cues for motion and actions. Recent work on tracking the basketball, for example, can leverage information about player position, pose, and motion (upward motion for shooting, up/down for basketball dribbling) for understanding ball position and movement.  Visit our web site http://www.cs.ubc.ca/~shervmt/.Computer vision for understanding human activities, for sports video understanding, mobile robotics, and assistive technologies.The software for the project is implemented in several languages, including C++ and increasingly Python.  An intern working on this project will have the opportunity to work with graduate students extending a broad software base in challenging applications of sports video understanding, and will meet with our industrial collaborators.   We have weekly reading groups on motion understanding: http://www.cs.ubc.ca/labs/lci/mobuds/.Computer vision is a very broad, active area, much of it driven by methods in machine learning and optimization as well as signal processing and many areas of mathematics.  We also create large interactive software systems for processing video.  The student should have excellent software skills as well as mathematical maturity.
Metallic sandwich panels are made from thin metal sheets and have discrete core that stretches in one or two direction. Core can have various shapes, for example, honeycomb, corrugation, C-profile, Z-profile, web, etc. In this specific project, vertical profiles (webs) and corrugations are considered. Panels are manufactured by laser welding which results in reduced manufacturing imperfections. Several theories exist on the behaviour of these panels under in-plane (compressive) loads. However, more research needs to be carried out before these panels can safely be used in a variety of cases. The theories need to be experimentally verified. This means that the panels need to be tested in a laboratory. Set-up for experimental testing needs to be designed. Sandwich panels are sensitive to boundary conditions and thus side restraints need to be carefully designed to closely match the ones usually assumed in theoretical studies. Another set of boundary conditions needs to resemble real life applications as close as possible. Luckily, similar tests were performed on different panels and plates, thus there is a good starting point for planning the experiments. The project might involve determining the size of panels to be tested, required total force, instrumentation that might be used to measure strains, displacements and residual stresses. Another aspect that needs to be determined will be whether panels can be tested on their own or as a part of a box girder, in which case four-point bending will be the loading scenario.I am working on modeling the structural response of sandwich panels. Sandwich panels are lightweight structures since the material is positioned far from the neutral axis. Lower structural weight means higher fuel efficiency when the panels are applied as a part of cars or ships. I am working on a specific type of sandwich panels made from metals. This makes them suitable for application where the remaining structure is made from the same material, like in ships, offshore platforms, steel bridges and buildings, wagons etc. The structure has high stiffness-to-weight and strength-to-weight ratios compared to other forms of structural sections. You will start by reading the literature on experimental techniques used for testing of structural panels. You will determine the influence of the size of specimens on the total force to reach the ultimate strength. Based on limitations of available force cylinders, you will propose the size of specimens. For that you will learn basics of computational theories. You will also design the edge supports to ensure required boundary conditions. These tasks can be tailored based on your skills and interest. This is very important project since experimental verification is the most reliable way of ensuring correctness of developed computational models. You are likely to work with one-two graduate students and myself. I look forward to having you join my group.The project requires understanding of mechanics of materials and basic experimental techniques for material and structural testing. Project will involve plate buckling and ultimate strength, which is different than column buckling. Basics of welding imperfections in metals (geometrical and stress-based) and finite element analysis will be seen advantageous. Good verbal and writing language skills will be beneficial.
Strategic Design is one emerging strategy that tackles complex problems and systemic challenges like health care, poverty, education, and climate change through a collaborative and innovative process. It involves multi-disciplinary teams who blend creative and critical thinking techniques with data analysis to co-create, test, and develop solutions to systemic problems. In contrast to existing problem-solving methods employed in a business context, Strategic Design uses a designer’s tool-kit, supports group idea generation, demands an iterative approach to identify opportunities, and delivers innovation as tested solutions. Strategic Design is not new, yet its efficacy in regards to developing and growing new sectors and new companies has not been closely examined or tested. Its role as an enabler of both business and policy innovation is also a new area in academic research.Strategic design is also a methodology that can potentially facilitate the path to innovation for many organizations -- both business and government. By adopting a strategic design approach, organizations benefit from a form of thinking that is unique to designers. Research Interests: (i) How strategic design -- its tools and techniques influence innovation; (ii) Institutional change and transformation through leadership;  (iii) policy design and implementaton; (iv) Curriculum and learning environment design and implementation; (v) Creativity and systems thinking approaches; and, (vi) Multidisciplinary innovation studies.Strategic Design is a collaborative process for tackling complex problems. It is an emergent business discipline that features multi–disciplinary project teams blending creative and critical thinking techniques and data analysis to co-create, test and launch resilient solutions to systemic societal challenges.  The Policy Studio at the Liu Institute is using Strategic Design to innovate policy.The intern will support research projects using the strategic design method and techniques with organizations seeking to innovate their  products, services and models. The intern will work with the lead Professor and her research team and be introduced to mixed-method and experimental research in strategic design.  The intern will contribute to the development of research scenarios, prepare material for workshop sessions, assist in the analysis of the data collected, and support knowledge mobilization activities. No specific discipline is required. We are seeking a highly motivated intern  with critical thinking and analysis skills, and an interest in design, policy and  business innovation.  Likely candidates could come from business, policy studies, international relations, applied entrepreneurship or design.Former research experience will be valued and/or basic understanding of mixed-methods research, as well as the ability to work independently and with team members.
Students working on this project will use a perform experiments to characterize soft particles, both from model systems as well as particles from commercial systems. In particular, a Cantilevered-Capillary Force Apparatus will be employed to directly interrogate individual particles. Depending on the interests of the student, there will be opportunities to work on mathematical models of the data and/or explore applications in food systems.Soft particles play an important role in foods and biological systems. For example, many essential nutrients have a low bioavailability that can be enhanced by encapsulation into particles. As another example, artificial red blood cells are being developed for use in emergency blood transfusions. In each case, the specific mechanical properties of the particles directly influence the effectiveness of the application and can have a profound impact on the bulk behavior of the system.Students working on this project will perform experiments independently, analyze and generate plots of the data, and give PowerPoint presentations explaining the significance of the results.Some laboratory experience is required. Students should be comfortable working with delicate experimental apparatuses.
The current project will apply findings from speech sciences to Avatar-mediated communication. Today millions of people communicate regularly through online avatars in gaming contexts (Ivory 2012) where the advantage of an avatar is clear: immersion in the world of the game. Clinically, avatars are being explored as a means to improve social cognition for people on the autism spectrum, and the anonymity they afford is being leveraged for STD and mental health counselling. However, while avatars are routinely used in gaming, they are not seen as a general communication technology, and likely won't be unless they can grow to provide an authentic communicative experience. Humans learn to communicate face-to-face; it is reasonable to expect that communication in the virtual realm will follow the same rules as in the real world. We therefore examine whether realism is a crucial component of virtual communication.The project will examine the importance of realism in avatar-mediated communication by comparing communication with realistic avatars to communication with unrealistic avatars, and modifying the degrees and parameters of realism systematically. This will allow us to see whether using an avatar that is less realistic along a particular dimension affects the perceptions and emotions of people communicating through avatars. The initial stage of this project will use 3D animations rather than live-action avatars. Having quality 3D animated faces is thus fundamental to this project.Research in the Interdisciplinary Speech Research Laboratory (ISRL) has focused on uncovering the fundamental mechanisms of speech. We have published on multimodal perception and theories of movement control, developed applications for ultrasound imaging in language teaching and clinical intervention and co-developed ArtiSynth, the state-of-the-art biomechanical modelling platform for head/neck/face simulation, applied in areas from surgical planning to telecommunications and computer animation.The successful internship candidate will be embedded in the Interdisciplinary Speech Research Laboratory (ISRL) alongside speech and language experts from a variety of disciplines. They will animate 3D faces for use in virtual reality, and  they will take part in designing experiments with other team members. The faces will range from highly realistic to highly abstract, and will be animated to realistically portray the motion of speech, in terms of facial expression, lip, tongue, jaw and “breath movement”. The intern will receive one-on-one instruction and guidance on the biomechanics of speech from top researchers in the field of articulatory phonetics. The accuracy and realism of these movements is very important: the animations will require several rounds of creation and editing before the final product is complete. In order to facilitate animation, the student will have access to realistic medical models of the organs of speech (larynx, tongue, face) as well as medical imaging of speech sounds (ultrasound, MRI).The primary skill this project requires is realistic animation of three-dimensional faces. The candidate may explore a variety of different software solutions.Additional background that may be useful (but is not required): -Human anatomy/medical illustration-Face animation-Speech technology-Openness to insights from other disciplinesIt is likely that the successful candidate would be enrolled in an art or fine art degree. However, we do not rule out students with exceptional animation skills enrolled in other degree programs.
Students working on this project will participate in developing a new scientific instrument that is capable making quantitative measurements of interfacial rheology. We will be testing this new instrument on a range of systems ranging from simple soap solutions to complex food systems like beer foam. Depending on the interests of the student, there will be opportunities to work on mathematical models of the data, contribute to writing software programs for the instrument, and/or exploring applications in food systems.The viscosity of fluids like water or honey determines how easily the fluid will flow, and the study of this is called rheology. More complicated fluids contain two or more phases that do not mix, such as foams (whipping cream or beer foam) and emulsions (skin lotion or yogurt). In both cases there are small bubbles or droplets where the surface (or interface) is coated with molecules. These molecules alter the interfaces to produce many interesting effects, such as making whipped cream into a light and fluffy foam. The study of these effects is known as interfacial rheology.Students working on this project will perform experiments independently, analyze and generate plots of the data, and give PowerPoint presentations explaining the significance of the results.Some laboratory experience is required. Students should be comfortable working with delicate experimental apparatuses.
Social engineering is one of the key attack vectors faced by large socio-technical systems (e.g., email, online social networks, and complex ecosystems of online services like those offered by Google or Yahoo). Attacks based on social engineering rely on exploiting unsafe decisions by individual users, (e.g., providing credentials to a phishing website, accepting a friendship request from a socialbot, or downloading a malicious software).  Such, largely automated, attacks are increasing in frequency, scale, and sophistication. As a case in point, one of such attacks, phishing, causes sizeable financial losses: $1.6 billion only in 2013.  A recent study  indicates the magnitude of the problem: roughly half of the participants actively clicked on a phishing link and half of these actually leaked information to phishing websites, becoming victims of the attack.The orthodox paradigm to defend against automated social-engineering attacks in large scale socio-technical systems is reactive and victim-agnostic. Defences generally focus on identifying attacks and attackers (e.g., phishing emails, social-bot infiltrations, malware offered for download). To change the status quo, this project  explores ways to identify, even if imperfectly, the vulnerable user population, that is, the users that are likely to fall victims of such attacks. Once identified, the vulnerable population can be influenced by the defender through education, specialized user experience, extra protection layers and watchdogs. Information about the vulnerable population can also be used to fine-tune and reprioritize defence mechanisms or to treat the vulnerable population as honeypots to gain deeper insight about attacks. Key interest areas: social networks; security;  parallel and distributed computing; storage systems; graph analyticsPlease see my own or my group's website for details:    http://netsyslab.ece.ubc.ca   http://ece.ubc.ca/~matei/Implementing big-data analytics queries and reasoning about them. C/Java programming.  Shell programming.  Familiarity with big-data analytics frameworks is a big plus.
As the high performance computing (HPC) systems continue to grow in size and complexity, application resilience remains a serious challenge. The expected decrease of both feature size and the operating voltage of current processors, will likely lead to a significant increase in hardware fault rates.  You will help us design methods to protect applications against hardware faults.  To this end we characterize application resiliency and we explore  fault tolerance mechanisms aiming for the lowest possible overhead in terms of performance and power. Our approach starts from understanding the error resilience characteristics of these parallel HPC applications. We find that the silent data corruption rate, an important success metric, is correlated with algorithm-level properties.  Staring from this observation we aim to better understand elaborate these correlations by investigating a larger and more diverse set of applications, and to understand the variance in SDC rates for applications that are apparently similar. Additionally we aim to compare error resilience of CPU and GPU programs to understand the impact of underline architecture and programming model to the error resilience.Key interest areas: parallel and distributed computing; social networks; security;  storage systems; graph analyticsPlease see my own or my group's website for details:    http://netsyslab.ece.ubc.ca   http://ece.ubc.ca/~matei/The student will contribute to the development of our experimentation infrastructure.   This involves designing, implementing, validating, and experimenting with fault injection methodologies to run on state of the art traditional architectures (multicore processors) or on massively parallel processors.  The Globalink student should have an interest interests in system-level C programming (operating systems), software engineering, compiler design and modern computing architectures (e.g., GPUs).The student should have a strong background in software development and be competent in system-level C programming. Previous experience with LLVM compiler infrastructre is preferable but not required. 
Graphs are the core data structure for problems in a wide set of domains form mining social networks, to genomics, to business and information analytics. In these domains, key to our ability to transform raw data into insights and actionable knowledge is the ability to process large graphs efficiently and at reasonable cost. Multiple characteristics make large-scale graph processing difficult: a large memory footprint, a memory access pattern with poor locality, data-dependent parallelism, and a low compute to memory access ratio. Additionally, most real-world graphs have a low diameter and a highly heterogeneous node degree distribution (i.e., they are ‘power-law’) thus partitioning these graphs to optimize locality and load-balancing is difficult. Two reasons make us believe that commodity hybrid architectures (i.e., GPU-accelerated nodes) are an attractive building block to assemble a platform for high-performance, low-cost graph processing. First, Graphical Processing Units (GPUs) bring massive hardware-supported multithreading able to mask memory access latency – the major barrier to performance for this class of problems. Second, a hybrid architecture that hosts both processing units optimized for fast sequential processing and units optimized for bulk processing matches well the heterogeneous structure of the graphs that need to be processed in practice.This project investigates the feasibility and the comparative advantages of supporting graph processing on heterogeneous architectures. We developed TOTEM, a graph processing engine based on the Bulk Synchronous Parallel (BSP) model that offers a convenient environment to simplify the implementation of graph algorithms on heterogeneous platforms (for more information, see http://netsyslab.ece.ubc.ca/wiki/index.php/Totem).Parallel and distributed computing.  Please see my own or my group's website for details: http://netsyslab.ece.ubc.cahttp://ece.ubc.ca/~matei/The student will contribute to the development of our experimentation infrastructure.   This involves designing, implementing, validating, and experimenting with fault injection methodologies to run on state of the art traditional architectures (multicore processors) or on massively parallel processors (GPUs).  Enthusiasm and autonomy. Strong programming experience with C/C++. Strong background in data structures and algorithms. Background in graph algorithms and prior experience with CUDA or OpenCL is not required, but is a strong advantage.
MosaStore is an experimental data storage system. MosaStore is designed to harness unused storage space from network-connected machines and build a high-performance, yet low cost datastore that can be easily configured to enable optimal performance in different environments and for different data access patterns. MosaStore aggregates distributed storage resources: storage space (based on spinning disks, SSDs, or memory) as well as the I/O throughput and the reliability of the participating machines.  For more details please see: mosastore.netWe have two strategic goals with MosaStore: On the one side, MosaStore is meant to support fully fledged applications that are deployed in contexts where aggregating resources into a specialized storage system is advantageous. For example MosaStore can be used to support many-task applications, to provide a specialized, high-performance scratch space , to support check-pointing , or as a glide-in data store.  MosaStore’s has been deployed at an unprecedented scale to support a biology application harnessing over 100,000 cores on Argonne National Laboratory’s BlueGene/P supercomputer, on eof the top ten largest supercomputer in the world.   On the other side, we use MosaStore as a platform to explore and evaluate innovations in the storage-system architecture, design, and implementation.  For example, we have extended MosaStore to explore the feasibility of cross-layer communication through custom file metadata , explore solutions to automate storage-system configuration , to explore support for data deduplication , to explore the feasibility of a versatile storage system , or to explore techniques to evaluate and minimize the energy footprint of the storage system . These are only a few of the advanced research projects that exploit and, in turn, contribute to the MosaStore code base.For more information please see: http://mosastore.net Parallel and distributed computing.  Please see my own or my group's website for details: http://netsyslab.ece.ubc.cahttp://ece.ubc.ca/~matei/The student will be working in a team with other graduate students developing key MosaStore modules, testing the developed code, and evaluating the system on large-scale deployments.We are looking for an enthusiastic student with strong C programming background.  Prior experience with Linux-based development environment and tools is a plus.  
Graphs are the core data structure for problems in a wide set of domains form mining social networks, to genomics, to business and information analytics. In these domains, key to our ability to transform raw data into insights and actionable knowledge is the ability to process large graphs efficiently and at reasonable cost. Multiple characteristics make large-scale graph processing difficult: a large memory footprint, a memory access pattern with poor locality, data-dependent parallelism, and a low compute to memory access ratio. Additionally, most real-world graphs have a low diameter and a highly heterogeneous node degree distribution (i.e., they are ‘power-law’) thus partitioning these graphs to optimize locality and load-balancing is difficult. Two reasons make us believe that commodity hybrid architectures (i.e., GPU-accelerated nodes) are an attractive building block to assemble a platform for high-performance, low-cost graph processing. First, Graphical Processing Units (GPUs) bring massive hardware-supported multithreading able to mask memory access latency – the major barrier to performance for this class of problems. Second, a hybrid architecture that hosts both processing units optimized for fast sequential processing and units optimized for bulk processing matches well the heterogeneous structure of the graphs that need to be processed in practice.This project investigates the feasibility and the comparative advantages of supporting graph processing on heterogeneous architectures. We developed TOTEM, a graph processing engine based on the Bulk Synchronous Parallel (BSP) model that offers a convenient environment to simplify the implementation of graph algorithms on heterogeneous platforms (for more information, see http://netsyslab.ece.ubc.ca/wiki/index.php/Totem).Parallel and distributed computing.  Please see my own or my group's website for details: http://netsyslab.ece.ubc.cahttp://ece.ubc.ca/~matei/More details: Professor Ripeanu is interested in issues related to designing large-scale parallel/distributed systems with a special focus on the computing infrastructure to support scientific discovery. Multiple factors make the design of such systems challenging and indicate that efforts in this direction have potential for high societal impact. These factors include: the fact that the performance and the usability of today’s computational tools often are the main factors limiting scientists’ ability to acquire new knowledge; a paradigm shift towards collaborative, compute-centric science that must The student will contribute to the development of our experimentation infrastructure.   This involves designing, implementing, validating, and experimenting with fault injection methodologies to run on state of the art traditional architectures (multicore processors) or on massively parallel processors (GPUs).  Enthusiasm and autonomy. Strong programming experience with C/C++. Strong background in data structures and algorithms. Background in graph algorithms and prior experience with CUDA or OpenCL is not required, but is a strong advantage.
Today, as education moves toward online platforms and newspapers are replaced by blogs, we are experiencing a change not unlike the one faced by our counterparts in medieval East Asia when print took hold amid a strong and enduring culture of manuscripts. Lacking a central authority, today we produce, edit, and distribute online texts that in their fluidity recall the hand-copied productions of our predecessors. At the same time, the printed book, particularly the printed codex, presaged some fundamental revolutions brought about by the internet-based “hypermedia”: an expandable network of sharing and distributing information stored in and transmitted through a specific medium.This project examines ways in which the transition from manuscript to print and the development of a range of technologies and reading techniques in premodern Asia may inform our understanding of the current global transition from print to digital media.East Asian religions, particularly Chinese and Japanese Buddhism from the fifth to eleventh century, focusing on different aspects of the interaction between Buddhism and sociopolitical life in medieval East Asia. Literature reviews, participating in field visits in East Asia, taking intensive seminars on reading east asian religious texts, data collectionEnglish,knowledge of Classical Chinese textsknowledge of Buddhism and East Asian Religions
Additive manufacturing (AM) is a novel technique to manufacture components in arbitrary shapes that is revolutionizing the field of manufacturing. In AM, multiple microscopic layers of materials are deposited to generate the desired shape of the component. However, with deposited each layer, many imperfections appears that can critically compromise the structural stability and safety of components.  Therefore, to further understand and improve AM, more advanced models and simulations techniques need to be developed. In particular, due to the heterogeneous characteristic of AM components, most of the models to predict crack propagation and fatigue need to be revisited to be applied in AM. Therefore, in this project, we seek to develop a model to simulate cracks propagation and fatigue limit in AM components. The project involves the modeling and simulation of heterogeneous additive manufactured materials. The students will be required perform different simulations, analyze and compare the results with experimental data carried out by other researchers. If successful, the resulting model will be published in a peer review journal article.Multiscale modeling of materialsLightweight materialsEnergy transport at the nanoscaleMechanical EngineeringLarge scale computer simulationsDislocationsDefects in materialsDynamic loadsQuantum MechanicsCoarse-Graining Density Functional TheoryThe successful student will work under the supervision of Mauricio Ponga to develop the model, set up the simulations and analyze the results. It is expected that the student will learn to model materials under spallation, perform FE simulations, write reports and occasionally give presentations in the group. Additionally, the student will be required to work in collaboration to others graduate students in the group. The ideal student should have strong knowledge of physics, mathematics and engineering applications. It is essential that the student has experience in FEM programs (Abaqus or Ansys) and FE method, Matlab and modeling in materials science and engineering structures. Knowledge in C, C++ and other programming techniques is a plus. Writing and speaking in English is essential.
This project involves the modeling and simulation of energy transport phenomena at the nanoscale. At the nanoscale, energy is transported mainly by phonon and electrons interaction and mass transport. The former is responsible of heat transport, while the second is responsible by transport of ions in solids that could lead to electrical current. The project consists in two applications: a) heat transport and b) mass transport. One student will be performing heat transport simulations at the nanoscale with a custom in house code. The second student will be in charge of perform numerical simulations of Li+ transport in Si-Li batteries, and Pb-H+ storage in membranes. The students will be required perform different simulations, analyze and compare the results with experimental data carried out by other researchers. If successful, the resulting model will be published in a peer review journal article.Multiscale modeling of materialsLightweight materialsEnergy transport at the nanoscaleMechanical EngineeringLarge scale computer simulationsDislocationsDefects in materialsDynamic loadsQuantum MechanicsCoarse-Graining Density Functional TheoryThe successful student will work under the supervision of Mauricio Ponga to develop the model, set up the simulations and analyze the results. It is expected that the student will learn to model materials under spallation, perform FE simulations, write reports and occasionally give presentations in the group. Additionally, the student will be required to work in collaboration to others graduate students in the group. The ideal student should have strong knowledge of physics, mathematics and engineering applications. It is desirable that the student has experience in FEM programs (Abaqus or Ansys) and FE method, Matlab and modeling in materials science and engineering structures. Knowledge in C, C++ and other programming techniques is a plus.  Skills in molecular dynamics is a plus, but not required. Writing and speaking in English is essential.
This project involves the modeling of dynamic behavior of lightweight Hexagonal Close Packed (HCP) materials like Magnesium (Mg) and Titanium (Ti) for impact applications. Under impact applications, materials usually fail by spallation. This is a process where nano-sized voids growth and coalesce very fast, leading to the nucleation and propagation of cracks in the material. The successful student will be required to develop and implement a model for material failure of HCP materials under spallation using atomic-based data for Mg and Ti already obtained in the past by the group. However, if needed, the student will also carry out atomic-scale simulations with Molecular Dynamics with the help of other group members. The student will be required to introduce such model in a Finite Element Code or in a Peri-dynamics formulation with the help of the PI. Finally, the student will perform different simulations of impact loads (at high velocity and energy) of single and poly-crystals, analyze and compare the results with experimental data carried out by other researchers. If successful, the resulting model will be published in a peer review journal article.Multiscale modeling of materialsLightweight materialsEnergy transport at the nanoscaleMechanical EngineeringLarge scale computer simulationsDislocationsDefects in materialsDynamic loadsQuantum MechanicsCoarse-Graining Density Functional TheoryThe successful student will work under the supervision of Mauricio Ponga to develop the model, set up the simulations and analyze the results. It is expected that the student will learn to model materials under spallation, perform FE simulations, write reports and occasionally give presentations in the group. Additionally, the student will be required to work in collaboration to others graduate students in the group. The ideal student should have strong knowledge of physics, mathematics and engineering applications. It is desirable that the student has experience in FEM programs (Abaqus or Ansys) and FE method, Matlab and modeling in materials science and engineering structures. Knowledge in C, C++ and other programming techniques is a plus.  Skills in molecular dynamics is a plus, but not required. Writing and speaking in English is essential.
Our laboratory is investigating dynamic cellular and molecular interactions between spores of the fungus, Aspergillus fumigatus, and human bronchial epithelial cells. We will investigate dual organism responses over a time course of 0, 2, 4, 6, 12 and 18 hours. Green fluorescent protein-expressing A. fumigatus spores will allow us to use flow cytometry and fluorescence-activated cell sorting in order to tease out subtle transcriptomic differences between cells directly interacting with spores compared to neighbouring cells not directly interacting. We will employ a variety of techniques, including RNA sequencing and nanoString digital counting, to explore gene expression changes that occur simultaneously in the airway cells and the fungal spores during interaction. Relevant research papers include Gomez et al (BMC Genomics 2010, 11:358) and Oosthuizen et al (PLoS One 2011, 6(5):e20527).We are also evaluating single cell RNA sequencing as a technique to investigate the dual organism interaction more precisely, whereby we measure RNA from both the human host cell and the fungal spore that has been internalized inside the cell.My research program has a focus on the development and use of innovative approaches to further our scientific understanding, at the molecular and cellular levels, of how organisms from two disparate kingdoms (eg, Animalia and Fungi) interact with one another. My interest in the field of dual organism interaction, in which scientific emphasis is placed equally on understanding dynamic molecular processes occurring in both organisms (even from different kingdoms), stems from my varied research background in plant molecular biology and mammalian genetics. We investigate dynamic changes in gene expression that occur when a fungal spore interacts with a human cell.The student will work as part of a team to assist with various aspects involved in the project.Cell culture; microscopy; flow cytometry; RNA extraction; sequencing; data analysis.
PLEASE NOTE: RNA-SEQ PROFILES OF 96 ASTHMA SAMPLES WILL BE AVAILABLEData analysis & biomarker selectionRNA-seq data quality control tools such as RNA-SeQC and FastQC will be used to provide measures of data quality, including yield, sequence read quality, alignment and duplication rates; also GC bias, 3'/5' bias and count of detectable transcripts. These tools will allow us to make informed decisions about sample inclusion in downstream analysis. TopHat and Cufflinks, free, open-source software tools for gene discovery and comprehensive expression analysis of high-throughput RNA-seq data, will be used for read mapping to transcripts, splice junction discovery, and transcript expression level quantification. The latest genome build UCSC hg19 (GRCh37) will be used as a reference genome, which was released in Feb 2009.  De novo assembly of transcriptomes will allow discovery of novel transcripts, using assembly tools such as Trinity and ABySS. Differential gene and transcript expression analysis will be performed using Cuffdiff as part of the TopHat and Cufflinks pipeline, as well as an additional independent differential gene expression analysis tool, edgeR (http://www.bioconductor.org/packages/release/bioc/html/edgeR.html), which uses empirical Bayes estimation and exact tests based on the negative binomial distribution. For exon-level differential expression, tools such as DEXSeq will be used. ERCC will be used as spike-in control to assess platform dynamic range and lower limit of detection. After applying appropriate normalization and filtering to the expression data, the signal for each ERCC transcript will be plotted against its known molar concentration or amount, and linear regression used to determine the best-fit line. The dynamic range can be measured as the difference between the highest and lowest concentration of ERCC transcript detected in each sample. Detection sensitivity will be measured by the lowest molar amount of ERCC transcript detected in each sample, with threshold values for determining detection (http://tools.invitrogen.com/content/sfs/manuals/cms_086340.pdf).Individuals with allergic asthma respond differently, but reproducibly, to allergen exposure.  The nature of this response has a profound influence on subsequent clinical course.  Some individuals develop an isolated early response while others also go on to develop a late response (dual responders).  Dual responders are at higher risk of developing chronic inflammatory disease.  We are studying molecular differences in these groups of individuals, using RNA sequencing-based platforms, as well as proteomics and metabolomics.The student's role will be to assist in the specific activities described in the Research Project above.  He/she will work with a PhD candidate in the Tebbutt laboratory, and will also work with Dr. Raymond Ng (a colleague of Dr. Tebbutt at the PROOF Biomarker Centre of Excellence).The student will require advanced bioinformatics skills, including those described in the Research Project above.  Additional background in genetics would be of use, since the student could also investigate sequence variation in the RNA data.
The research project will be flexible, based on the student's interests and prior expertise. It will involve learning biomarker discovery methods, such as classification algorithms and cross-validation (elastic net, random forest, LDA, etc.), and applying them to specific clinical problems such as diagnosing lung and/or heart disease sub-types. Considerable OMICs and clinical datasets already exist for many disease conditions and the research project will be based on one or more of these conditions. Asthma, COPD, pulmonary fibrosis, chronic and acute heart failure, and heart transplant rejection, are diseases we are currently working on, and additional datasets will be available from open-access public repositories. The student will be encouraged to learn more about specific disease areas of interest and how biomarker solutions could be brought to bear to improve clinical decision-making.Furthermore, OMICs data-integration methods are in development at PROOF Centre (eg, Singh, A., et al., DIABLO - an integrative, multi-omics, multivariate method for multi-group classification. bioRxiv, 2016: p. 067611), and the research project will involve learning and using these innovative approaches to derive multi-OMIC biomarker panels as well as to increase our biological understanding of the pathobiology of the diseases under study.The PROOF Centre (www.proofcentre.ca) is a not-for-profit organization hosted by St. Paul's Hospital and the University of British Columbia. PROOF Centre has biomarker programs to develop simple blood tests to better predict, diagnose, manage and treat disease, by harnessing the power of clinical, molecular and computational science. We have biomarker programs across a multitude of disease indications, including lung and heart conditions. PROOF Centre has expertise in computation, “OMIC” science and biomarker workflow to discover, develop and implement blood-based molecular biomarkers in a clinical setting.Literature reviews, computational data analysis/biostatistics, working as part of a larger team, including computational biologists, statisticians, biomarker assay development technicians, clinicians.Biology, Biomedicine, Statistics, Bioinformatics, R-programming, and/or specific interest/expertise in one or more of the diseases listed above.
Delta, British Columbia is one of the province’s most productive agricultural regions but faces critical challenges from a changing climate. Precipitation patterns are expected to continue to shift and wintertime precipitation to increase, impeding agriculture producers’ ability to manage their fields by reducing the number of “workable” days. This change in precipitation pattern may also increase flooding and risk of catastrophic crop loss.  Increased salinization of highly productive soils in Delta is also a concern.  This project will address these issues through the following objectives: 1. Demonstrate and evaluate new on-farm strategies for addressing drainage and salinity problems; 2. Improve producer understanding of existing drainage and salinity management options; 3 Evaluate soil carbon sequestration and greenhouse gas emission outcomes of various management options and 4. Increase producer access drainage,  salinity and climate change mitigation management information and tools and promote promising strategies. Through a collaboration among the University of British Columbia, the Delta Farmers Institute, the Delta Farmland and Wildlife Trust, the project will engage numerous producers in Delta to improve their agricultural operations’ resistance and resilience to the expected impacts of climate change.The Sustainable Agricultural Landscapes (SAL) Lab is dedicated to providing science that contributes to understanding the ecology of and management for an agricultural system that meets current needs without comprising the needs of future generations. While sustainable agriculture should ensure that numerous needs are met, including those that are social and economic in nature, the SAL Lab focuses specifically on those related to the environment.The student will receive initial orientation to the project and the methodology they are expected to follow by the laboratory Principal Investigator. After initial orientation, a project researcher will work closely with the student to give day-to-day feedback on work completed but the student will be working in a field and lab team under the direct supervision of a field/lab team leader. The student can expect to work with the project researcher, to problem-solve as issues arise. The student will be expected to travel to the field to take soil samples and bring them back to the lab for analysis.  Tasks will also include data entry and statistical analysis. The student will also have the opportunity to participate in weekly laboratory meetings, allowing the student to learn about a wide range of projects. The experience and gained technical skills will greatly aid individuals seeking to do laboratory work in the future. The project researcher will be happy to provide letters of support or recommendation for the student after successful and satisfactory completion of this position.Successful applicants will possess strong organizational skills and attention to detail. A willingness and ability to problem solve and think critically is essential, as is demonstrated previous experience with field and laboratory work. Applicants' resumes should include a summary of field and laboratory course work completed and any applicable employment or volunteer experience.  The applicant must be willing to work outside in adverse weather.
The project involves the synthesis and study of photochromic compounds which show photoactivity in the solid state resulting in changes in the bulk properties of the crystal.  We desire materials which change color while reversibly bending or changing shape under irradiation.  The project will involve synthesis of new compounds with these properties, crystallization and study of light induced changes in solution and in the solid state.The discovery of new materials with electronic or photonic applications is the primary thrust of our research program.  We are currently investigating new classes of luminescent materials for applications in organic light emitting devices, photochromic materials and conjugated oligomers and polymers for application in solar energy harvesting devices.The student will carry out synthetic procedures, characterize new compounds, and measure photoactivity.  The student will work with a graduate student mentor, and will report regularly to their supervisor.  A final report will be required, along with oral presentations at team meetings.Experience with synthetic chemistry is desired, along with basic proficiency in analytical techniques such as NMR, IR, mass spec and X-ray crystallography.  An interest in applied materials chemistry is an asset.
This project focuses on devising techniques for reasoning about complex compositional software properties, such as specification mismatch during integration and upgrade inconsistencies. These techniques aim at identifying failures related to the reuse of behaviors outside of their original contexts and “butterfly effect” problems related to unexpected changes in related behaviors. We are mostly interested in semantic integration conflicts, i.e., those that do not result in syntactic compilation errors. Such interactions are particularly hard to detect; yet, they are the main source of problems in practice. We use a combination of empirical research to learn a set of semantic conflict patterns from existing Git repositories and automated program analysis for predicting semantic conflicts in new software integrations. We also rely on machine learning technique to help classify conflicts with better precision.Software is often built by integrating components created by different teams or even different organizations. Such “borrowed” code can comprise up to 90% of a typical software system. Integrating borrowed components in a predictable manner is a challenging task: developers often have a limited understanding of what each individual piece of software does, let alone how the composition behaves. Our research looks at topics related to the efficient and reliable development of large and complex compositional software.The student will use existing application analysis and formal verification frameworks for analyzing software components and extracting their properties. The student will also devise data structures for storing and retrieving this information in an efficient manner. S/he will identify a set of case-studies by analyzing public Git repositories, e.g., on GitHub, and will use them to validate the developed approach. At the end of the project, the student will be familiar with program analysis and formal verification methods and will be able to analyze and discuss properties of a good compositional software. The student will also learn to build high-quality applications himself/herself.The student is expected to:- have solid programming experience and good command of Java, JavaScript, Python, or a similar language;- be able to learn new programming languages and frameworks;- have a good understanding of Git environment (at least as an informed user);- be detail-oriented and thorough. Additional desirable skills (optional):- experience with program analysis and formal verification;- experience with qualitative research; - experience with machine learning techniques. 
The student researcher will characterize the composition of forest biomass and examine the deconstruction of these residues. Under the supervision of the laboratory technician, the student researcher will perform biological and chemical experiments such as biomass hydrolysis to produce sugars from biomass, solvent extraction to recover high-value extractives from biomass, or catalytic partial oxidation of model compounds.  The student researcher may also help prepare and characterize catalysts.  The student researcher will prepare a written report describing the results of their literature review and experiments.  These results will likely be used for journal publication and if so, the student will be listed among the authors.  My research is focused on creating novel technologies to produce chemicals and fuels from renewable forestry biomass in order to support economic development and reduce greenhouse gas emissions.  The preliminary separation of biomass into its components is challenging but essential to the success of any conversion process.  Production of sugars from biomass enables catalytic or biological conversion to chemicals and fuels.  In addition, many types of biomass produce extractives that can be used in cosmetics or as pharmaceuticals.  My lab seeks to understand the fundamental mechanisms controlling deconstruction of biomass to sugars and extractives in order to enable large-scale production.The Mitacs student will plan experiments with supervisor's help, conduct biomass reactions, run analytical procedures such as gas and liquid chromatography, and maintain a detailed lab book.  Experimental work may require collaborating with graduate students in Trajano lab as well as other UBC labs.  The student will be responsible for processing raw data and interpreting results within the context of previous studies using software such as Microsoft Excel or Matlab. Student will develop a model to describe experimental data.  Each week the student will attend group meeting and present a progress report or a discussion of a recent journal article.  Student will complete safety training and follow all safety protocols.  Additional tasks, such as repairing equipment, may be necessary. Students in chemical engineering are preferred but related degrees are welcome; familiarity with mass balances, mass transfer, and kinetics is essential.  Experience safely operating reactors, and analytical systems such as liquid chromatography would be advantageous.  Previous experience with Microsoft Excel and MatLab is desired.  The student should be self-motivated and capable of working independently but also able to work collaboratively.  The student must be able to identify, prioritize, and complete tasks to reach the desired outcome in a safe, efficient, and innovative way.  The student should be curious, and have strong reasoning skills.  Strong communication skills, especially written, are critical. 
The project will focus on the analysis of multi echo susceptibility weighted images (SWI) acquired in neonates born both preterm and at term age. Brain damage in neonates is a major cause of disability and new imaging techniques are urgently needed for the predictin of outcomes and for the measurement of damage and repair. The student will: 1) Compute maps of T2* sitgnal decay from the multi echo SWI data and analyze them for diffuse damage to the brain's white matter. Diffuse damage is not detected by radiologists on regular MRI scans and can only be assessed by quantitative MRI techniques. We hope that with this work we will be able to identify babies at risk for brain damage and also be able to evaluate whether new treatment approaches are beneficial. 2) Compute maps of magnetic resonance frequency and magnetic susceptibilty and use those to evaluate the maturation of cortical gray matter. We will compare the cortical gray matter of babies born pre-term and those born at term. Both groups will undergo MRI at term equivalent age (i.e. 40 weeks gestation). Since SWI has very high spatial resolution, it is expected that it is better at assessing the relatively thin (2 mm) cortex than other MRI techniques. With objective MRI markers we will be able to see treatment effects within weeks rather than months or years. Our new imaging markers may lead to a dramatic acceleration of the search for effective interventions.This project will benefit from approaches that we developed for multiple sclerosis research (Hernandez-Torres et al. PLOS ONE 2015; Wiggermann et al. Neurology 2013) and our current work on quantitative susceptibility mapping (Kames, Wiggermann, Rauscher, ISMRM 2016) and we anticipate that the student interacts with both our neonatal as well as with our multiple sclerosis research team. Our focus is on magnetic resonance imaging techniques called susceptibility weighted imaging with multiple echoes, diffusion tensor imaging, myelin water imaging. We found that phase and maps of magnetic susceptibility computed from phase are very sensitive to changes brain tissue due to damage or repair. We use phase to probe the brains of people with multiople sclerosis or babies that are born preterm in order to predict their clinical outcome and to measure potential treatment effects. We do so by converting phase images into maps of magnetic resonance frequency and magnetic susceptibility. Applicants from Germany please note the following: Even though the latest start date shows June 31st 2018, you can start at our lab until July 31st or even later, if you wish. The student will perform analysis of MRI data. This work will involve the writing of software in Matlab and the development or implementation of new algorithms for data analysis (such as new methods for quantitative susceptibility mapping). The data from different scans will be registered into a common space so that direct comparison of different imaging modalities can be performed. Students who are interested in programming will have the chance to implement new algorithms. Students who are more interested in data analysis will have the opportunity to quantify the processes that happen in the brain after injury due to preterm birth or due to multiple sclerosis. The student will interact with the lab's principal investigator and his team, which consistst of physicists ranging from undergraduate student to post doc plus one post doc with a background in neuroscience and mathematics. The student(s) will learn about magnetic resonance imaging, about the physiological basis of magnetic resonance signal generation and about the relationship between pathological processes and the magnetic resonance signal. Among the practical skills acquired during the project will be data analysis with Matlab and statistical data analysis with R and/or Matlab and (co)-authoring conference abstracts and/or publications in a scientific journal. Towards the end of the internship the student will present her/his results at our weekly group meeting which is attended mainly by physicists but also by radiologists and neurologists. The student is encouraged to attend other scientific seminars that may be of interest to him/her. The student is also expected to write a report of the work and participate in the writing of a manuscript for publication. The ideal student has a background in physics or engineering physics (2nd year or higher) and some experience with developing software for the analysis and computation of scienctific data, ideally imaging data in two and three dimensions. Students of Electrical Engineering or Computer Science who have an interest in biomedical research, as well as neuroscience students with a strong interest in imaging and software development are welcome to apply. Basic knowledge of magnetic resonance imaging (MRI) and Matlab or Phython are a plus. The student should also be interested in biomedical applications and interdisciplinary research related to brain imaging. 
The project will focus on the analysis of multi echo susceptibility weighted images (SWI) acquired in patients with brain injury or multiple sclerosis, as well as numerical simulations of MR signal formation. The student will: 1) Compute maps of T2* sitgnal decay from the multi echo SWI data and analyze them for diffuse damage to the brain's white matter. Diffuse damage is not detected by radiologists on regular MRI scans and can only be assessed by quantitative MRI techniques. We hope that with this work we will be able to identify tissue at risk for brain damage and also be able to evaluate whether new treatment approaches are beneficial. 2) Compute maps of magnetic resonance frequency and magnetic susceptibilty and use those to evaluate the maturation of cortical gray matter in newborns. We will compare the cortical gray matter of babies born pre-term and those born at term. Both groups will undergo MRI at term equivalent age (i.e. 40 weeks gestation). Since SWI has very high spatial resolution, it is expected that it is better at assessing the relatively thin (2 mm) cortex than other MRI techniques. With objective MRI markers we will be able to see treatment effects within weeks rather than months or years. Our new imaging markers may lead to a dramatic acceleration of the search for effective interventions.This project will benefit from approaches that we developed for multiple sclerosis research (Hernandez-Torres et al. PLOS ONE 2015; Wiggermann et al. Neurology 2013) and our current work on quantitative susceptibility mapping (Kames, Wiggermann, Rauscher, ISMRM 2016) and we anticipate that the student interacts with both our neonatal as well as with our multiple sclerosis research team. See also our paper by Hernandez-Torres and Kassner (2015 DAAD RISE summer student) et al. in JCBFM 2016. Our focus is on magnetic resonance imaging techniques called susceptibility weighted imaging  (SWI) with multiple echoes, diffusion tensor imaging, myelin water imaging. The work will be on the analysis of neuroimaging data. We a particular interest in the formation of the MRI signal from anisotropic tissues, as well as how the formation of tissue injury modifies the signal. The goal of our work is to develop imaging markers for tissue damage and repair. Applicants from Germany please note the following: Even though the latest start date shows June 31st 2018, you can start at our lab until July 31st or even later, if you wish. The student will perform analysis of MRI data. This work will involve the writing of software in Matlab and the development or implementation of new algorithms for data analysis (such as new methods for quantitative susceptibility mapping). The data from different scans will be registered into a common space so that direct comparison of different imaging modalities can be performed. Students who are interested in programming will have the chance to implement new algorithms. Students who are more interested in data analysis will have the opportunity to quantify the processes that happen in the brain after injury due to preterm birth or due to multiple sclerosis. The student will interact with the lab's principal investigator and his team, which consistst of physicists ranging from undergraduate student to post doc plus one post doc with a background in neuroscience and mathematics. The student(s) will learn about magnetic resonance imaging, about the physiological basis of magnetic resonance signal generation and about the relationship between pathological processes and the magnetic resonance signal. Among the practical skills acquired during the project will be data analysis with Matlab and statistical data analysis with R and/or Matlab and (co)-authoring conference abstracts and/or publications in a scientific journal. Towards the end of the internship the student will present her/his results at our weekly group meeting which is attended mainly by physicists but also by radiologists and neurologists. The student is encouraged to attend other scientific seminars that may be of interest to him/her. The student is also expected to write a report of the work and participate in the writing of a manuscript for publication. The ideal student has a background in physics or engineering physics (2nd year or higher) and some experience with developing software for the analysis and computation of scienctific data, ideally imaging data in two and three dimensions. Students of Electrical Engineering or Computer Science who have an interest in biomedical research, as well as neuroscience students with a strong interest in imaging and software development are welcome to apply. Basic knowledge of magnetic resonance imaging (MRI) and Matlab or Phython are a plus. The student should also be interested in biomedical applications and interdisciplinary research related to brain imaging. 
The student researcher will characterize the composition of forest biomass and examine the deconstruction of these residues. Under the supervision of the laboratory technician, the student researcher will perform chemical experiments such as the hydrolysis of forest residues in batch reactors.  This treatment will release sugars and prepare the biomass for enzymatic hydrolysis.  The student researcher will use enzymes to remove more sugars from the biomass.  The residual solids after enzymatic hydrolysis are primarily lignin.  The student researcher will determine the effect of operating conditions such as temperature and enzyme dosage on yield and quality of products.  The student researcher will also characterize the residual lignin.  The student researcher will prepare a written report describing the results of their literature review and experiments.  These results will likely be used for journal publication and if so, the student will be listed among the authors.My research is focused on creating novel technologies to produce chemicals and energy from renewable forestry biomass in order to support economic development and reduce greenhouse gas emissions.  The preliminary separation of biomass into component parts is challenging but essential to the success of any conversion process.  Production of sugars from biomass enables catalytic or biological conversion to chemicals such as furfural and energy.  My research also looks at ways to valorize biomaterials such as extractives and lignin.  The Mitacs student will plan experiments with supervisor's help, conduct biomass reactions, run analytical procedures such as gas and liquid chromatography, and maintain a detailed lab book.  Experimental work may require collaborating with graduate students in Trajano lab as well as other UBC and Tsinghua University labs.  The student will be responsible for processing raw data and interpreting results within the context of previous studies using software such as Excel or MatLab.  Student will develop a model to describe experimental data.  Each week the student will attend group meeting and present a progress report or a discussion of a recent journal article.  Student will complete safety training and follow all safety protocols.  Additional tasks (such as repairing equipment) may be necessary.Students in chemical engineering are preferred but related degrees are welcome; familiarity with mass balances, mass transfer, and kinetics is essential.  Experience safely operating reactors, and analytical systems such as liquid chromatography would be advantageous.  Previous experience with Microsoft Excel and MatLab is desired.  The student should be self-motivated and capable of working independently but also able to work collaboratively.  The student must be able to identify, prioritize, and complete tasks to reach the desired outcome in a safe, efficient, and innovative way.  The student should be curious, and have strong reasoning skills.  Strong communication skills, especially written, are critical. 
Protein-based hydrogels have been developed for various biomedical applications where they provide artificial extracellular microenvironments that mimic the physical and biochemical characteristics of natural extracellular matrices (ECMs). In natural ECMs, a large number of proteins are tandem modular proteins consisting of many individually folded functional domains that confer structural and biological functionalities. Such tandem modular proteins are promising building blocks for constructing ECM-mimetic biomaterials. Recently, we have used such tandem modular proteins to engineer muscle-mimetic biomaterials that exhibit mechanical properties that mimic those of muscles. As an ongoing research effort, we are continuing developing such protein-based biomaterials with tailored mechanical properties for various biomedical applications. In this project, we plan to incorporate fragments of fibronectin into tandem modular proteins to construct ECM-mimetic protein hydrogels. Fibronectin is an ECM tandem modular protein and plays important roles in mechanotransduction via regulating important cell-matrix interaction. The tenth FnIII domain of human fibronectin (fn10) contains a RGD sequence and is important for cell-integrin interactions. We plan to use the fn10 domain and resilin sequence to engineer fn10-resilin based tandem modular proteins as building blocks to construct protein-based, ECM-mimetic hydrogels. Tandem modular proteins of different fn10/resilin ratio will be engineered. Using a well-developed photochemical crosslinking strategy, we will then crosslink these tandem modular proteins into hydrogels. The mechanical properties of the resultant hydrogels will be measured via tensile testing as well as rheology measurements. We will systematically investigate how the mechanical properties will be affected by the concentration of proteins, catalyst as well as free radical initiator. These studies will enable the construction of fn10-based hydrogels with desirable mechanical properties for further in vitro cell experiments to examine their potential applications in tissue engineering. biomaterials, protein engineering, biophysical chemistry, single molecule studies1) In the first four weeks, the student will be teaming up with a senior member of the research group (either a senior graduate student or a postdoctoral  research fellow) to get hands-on training in required experimental techniques. The student(s) will also be introduced to the background and rationale of the research project. 2) After the student has mastered all the experimental techniques, he/she will be working on a small project semi-independently within the scope of the whole project which the senior graduate student or postdoc is working on. The student will be primarily responsible for the experimental design and execution of the design. In particular, the student will be responsible for designing protein building blocks (with the help from the senior graduate student or postdoc), and the expression and purification of the engineered protein. 3) The student will be then using various crosslinking methods to crosslink the proteins to construct protein hydrogels. The student will also be responsible for characterizing the mechanical properties of the constructed hydrogels by carrying out tensile tests and/or rheology measurements. Students majoring in Chemistry or Biochemistry or Material Engineering are preferred, prior experience with protein engineering is a plus but not mandatory 
Standing balance in humans is controlled by several inputs, including vision, vestibular sense, and ankle proprioception. Research studies in this field actively engage and manipulate these input mechanisms to examine their effects on the balance output, mainly actuation of the calf muscles. While significant progress has been made, it is often difficult to isolate a single input and test its results on the output. Our "Robot for Interactive Sensor Engagement and Rehabilitation" (RISER) has been developed in the CARIS Laboratory to control each sense independently to further our understanding of human balance control. We have also started to examine impaired balance in persons post-stroke and are are designing strategies to help safely rehabilitate people who have lost the ability to balance safely.RISER uses a unique approach to examining the human balance system: subjects engage in a standing balance motion simulator that controls the subject's body and ankle motion using a six-axis Stewart platform and one-axis foot platform based on ankle torque feedback from force plates. The subjects are secured to the platforms, so they cannot move independently of them. The forces that the subject applies to the force plate are fed back to the controller, creating a simulation of standing balance in which the subject has no risk of falling. Immersive 3D stereo display goggles provide visual balance cues, and galvanic vestibular stimulation (GVS) can be employed to produce vestibular input. So far, RISER controls balance only in the anterior-posterior direction.In the current phase of work, we are implementing a new component onto RISER. This is a motorized backrest to control medio-lateral postural changes at the level of the pelvis. We will integrate this additional feature to include correction of medio-lateral asymmetry into the training of symmetry of foot forces in stance and investigate left-right asymmetries. In the CARIS lab, we pursue  experimental research to advance the science of robots that interact with humans. Our research areas are human-robot interaction, robot vision, standing balance and therapy robotics. This research is highly interdisciplinary, often intertwined with the fields of cognitive and social sciences, neurophysiology, physical therapy and others. See http://caris.mech.ubc.caIn this project, we are augmenting our balance robot RISER with additional mechatonic capabilities to provide test subjects with novel stimuli to better understand the human balance system, esp. to understand left-right asymmetries.The applicant will be involved in assisting in the simulation of, the control of, and the detailed design of the motorized backrest to control medio-lateral postural changes at the level of the pelvis. Work will also include integration with the LabVIEW-based control program.  The applicant will generally have a background in mechatronics and/or biomechanical engineering.  A solid base of dynamics, kinematics, robotics and controls principles is desirable.  Knowledge of machine elements and mechanism design is highly desirable.  The applicant will be working primarily with simulation/design tools such as MATLAB/Simulink and SolidWorks. A working knowledge of LabVIEW is essential.  Real-time programming experience of mechatronic systems is desirable.
This rehabilitation engineering research project, called COMBO, is a collaboration between BCIT and UBC. It addresses the inadequacy of existing powered exoskeletons designed for people with a mobility impairment. Powered walking exoskeletons enable highly desired standing and walking functions (e.g., for people with spinal cord injury), as well as providing therapeutic benefits associated with rehabilitation gait training. Some of these therapeutic benefits include improvements to spasticity, bone density and body composition, and autonomic functions. Currently available  exoskeletons have significant imitations, such as slow speed, limited range, potential skin issues, and difficult transfers. These issues may be addressable with a new mobility concept under development that entails docking a detachable exoskeleton to a wheeled frame. This new integrated concept creates a device, that in its most common state, is analogous to a wheelchair with dynamic positioning capabilities (e.g., by using the exoskeleton frame and actuators as a moveable wheelchair seat). At the same time, the device also offers the option to stand and detach from the wheels to become a powered walking exoskeleton. Thus, the benefits of both wheelchairs and exoskeletons may be realized.We pursue experimental research to advance the science of robots that interact with humans: human-robot interaction, robot vision, standing balance, control theory and therapy robotics. This research is highly interdisciplinary, often intertwined with the fields of cognitive and social sciences, neurophysiology, physical therapy and others.  See http://caris.mech.ubc.caIn this project, we design and validate the control of an exoskeleton robot to protect its wearer, typically a person with lower-limb paralysis, from harm in the event of a fall. The work will involve the simulation and analysis of candidate designs for the first-generation of COMBO, based on work done to-date on the project by the investigators and graduate students. The applicant will be involved in modifying and/or creating detailed designs of components and subassemblies, which may involve several visits to BCIT in Vancouver. The applicant will also be assisting in the pilot testing of candidate designs in the ICORD motion capture lab.The applicant will generally have a background in mechatronics and/or biomechanical engineering.  A solid understanding of dynamics, kinematics and robotics principles is essential, and an understanding of controls is desirable.  Knowledge of machine elements and mechanism design is highly desirable.  The applicant will be working primarily with simulation/design tools such as Matlab/SImulink, OpenSim, ROS-Gazebo and SolidWorks. Familiarity with some of these, as well as more general languages such as C++,  is essential.  
The FEATHERS Project is creating and testing a motivating environment for younger persons with cerebral palsy to perform upper extremity exercises to regain function.  http://caris.mech.ubc.ca/feathers/FEATHERS uses manual controllers, like the Sony PS MOVE controller and the Microsoft Kinect motion capture system, to sense bimanual hand and arm movements to drive a computer cursor to control a video game embedded in social media.  We are using specially designed devices based on the PS MOVE manual controllers to test with our participants.  Our team has designed a 3D-printed enclosure that is better adapted to persons with upper extremity impairment than the original.  The Robotics for Rehabilitation Exercise and Assessment in Collaborative Healthcare  (RREACH) Laboratory is an undertaking by researchers at the University of British Columbia interested in robotic rehabilitation and medical technology.  Ongoing research focuses on developing rehabilitation technology for hemiparetic users at home, using augmented feedback and commercially available motion tracking technology.Our lab is located in ICICS at the University of British Columbia, in Vancouver, BC Canada.RREACH is an extension of the CARIS Lab.  In the CARIS lab, we pursue world-class experimental research to advance the science of interactive robots.  Please see http://rreach.mech.ubc.ca and http://caris.mech.ubc.caWe are looking to a talented student to perform design changes to our software and hardware, based on the results from previous user testing. The candidate, working under the tight supervision of the principal investigator and a graduate student, will contribute to this work by designing, programming and testing a new gaming controller for persons who have become hemiparetic as a result of cerebral palsy. This work will combine ergonomics, a sensitivity about disability, electromechanical design and motion programming. In addition, the student will assist graduate students in testing our system with hemiparetic participants.The applicant will generally have a background in biomedical engineering.  Required Expertise:- Interested in the design of human-computer interfaces- Experienced with Solidworks- Knowledgeable about 3-D printing- Able to assemble electronic devices- Proficient at soldering- Has excellent documentations skills- Able to work effectively in a multidisciplinary team-based settingAssets:- Ability to code in C++ or C#- Interested in assisting with human subjects testing with persons with physical disabilities- Has excellent verbal communication skills- Knowledgeable in LabVIEW use
Metallic sandwich panels are made thin metal sheets and have discrete core that stretches in one or two direction. Core can have various shapes, for example, corrugation, C-profile, Z-profile, web, etc. In this specific project, vertical profiles (webs) and corrugations are considered. Panels are manufactured by laser welding which results in reduced manufacturing imperfections. Buckling of these panels is understood to good extent, but ultimate strength under compressive loads is not. Finite element analysis needs to be carried out to give basic understanding on the way these panels fail under compressive stress. Commercial finite element software will be used. Analysis might include welding imperfections such as geometrical imperfections and residual stresses. Pure in-plane loading will be the primary focus, but bi-axial and shear loading might be considered as well. I am working on modeling the structural response of sandwich panels. Sandwich panels are lightweight structures since the material is positioned far from the neutral axis. Lower structural weight means higher fuel efficiency when the panels are applied as a part of cars or ships. I am working on a specific type of sandwich panels made from metals. This makes them suitable for application where the remaining structure is made from the same material, like in ships, offshore platforms, steel bridges and buildings, wagons etc. The structure has high stiffness-to-weight and strength-to-weight ratios compared to other forms of structural sections. You will start by reading the literature on buckling and ultimate strength of plates, sandwich and stiffened panels. You will then create models of sandwich panels in the finite element software. You will conduct simulations, analyse the results and write a report with your conclusions. The main aim is to explain how does material nonlinearity spread in the panels as the panels reach ultimate strength. Influence of panel’s dimensions, laser weld properties and the stress-strain curve will be considered. You are likely to work with one-two graduate students and myself. I look forward to having you join my group.The project requires understanding of mechanics of materials, nonlinear material behavior and the basics of the finite element method. Familiarity with plate buckling (differences to column buckling) will be appreciated. Preference will be given to the candidates that are familiar with commercial finite element software like Abaqus or Ansys. You need to understand the theory, but you can learn the software here.
Engineering optimization is challenging since we need to satisfy many requirements and we are not in liberty to choose any kind of design specification. In this situation, evolutionary algorithms have proved to handle the difficulty and give extremely good results. There are many evolutionary algorithms proposed in the last decade. Many are well established, while the other claim to be more efficient. Their performance needs to be compared while optimizing real-life structural problem. Structural design of a ship can be such application case here. Matlab code is available that models the requirements for safe operation of ships. Other cases can be coded if desired. I am working on developing algorithms for engineering optimization. A specific type of algorithms, called evolutionary algorithms, mimic natural processes in nature. For example, genetic algorithm mimics evolution of species and is very robust search tool applied in variety of fields, not only engineering. There are several competing, novel algorithms, for example ant colony algorithm, particle swarm optimization algorithm, genetic programming etc. They are surprisingly simple but effective in dealing with the most difficult problems. You will start by reading the literature on prominent optimization algorithms and the way they are used for engineering purposes. You will use existing Matlab libraries, where these algorithms have been coded, and apply them on structural design problems. The aim is to compare their performance in terms of speed and quality of results. You are likely to work with two graduate students and myself. I look forward to having you join my group.The project requires understanding of structural mechanics, analytic optimization (basics of calculus and function analysis) and programming. Previous experience with programming in Matlab will be considered an asset. Furthermore, experience with using some of the evolutionary algorithms will be very beneficial, but even if not, you are encouraged to apply and you will learn here. Good communication skills are required. 
Development of commercially viable reactors utilizing ITMs is limited by a lack of understanding of the many simultaneous, interacting physical and chemical processes. Specifically, the goals of the research are to gain an improved understanding of the physics of high temperature ITM reactors and to apply this knowledge to designing improved clean energy systems. Mathematical and computer modelling of reactor designs is used in conjunction with experimental results to investigate different phenomena, and to test and compare potential reactor designs.Given the current state of growing energy consumption, dwindling energy resources, and ever increasing atmospheric emissions, the need for novel technologies to produce, convert, store, and use energy are needed more than ever. High temperature ionic transport membranes (ITMs) are being applied in numerous novel reactor designs towards improving existing processes, such as methane reforming, as well as emerging processes such as direct water splitting and carbon dioxide reforming. Some end applications that ITMs have been demonstrated for include enhanced methane conversion, high temperature water splitting to produce hydrogen, and oxy-fuel combustion for carbon separation, storage, and reuse.This position will be a support role in an ongoing project as described above. The primary role will be aiding in the development of modelling tools and/or design and building of experimental facilities, depending on the progress of the project and the strengths and interests of the student. Secondary roles may also include planning and conducting experiments, and completing project management activities.The student may also have the opportunity to help prepare documents and presentations to capture and publish the project findings to the broader research and industry community.The ideal applicant will have a strong interest and demonstrated competence in at least two combustion related fields (i.e. thermodynamics, chemistry, fluid dynamics and heat transfer). Experience, or the desire to gain experience, in experimental methods and computer design and simulation tools are a must. A passion for problem solving and understanding and improving physical systems is essential!
Childhood peanut allergy (PA) prevalence in Canada is at about 1.7%. Peanut hypersensitivity is the most common cause of fatal anaphylactic reactions to food in North America and the United Kingdom. Both genetic and environmental factors, such as the time of first exposure, have been postulated to have an important role in the development of PA. DNA methylation, one type of epigenetic mark under heavy study in recent years, enables us to investigate how changes in the environmental factors interact with inherited genetic information to mediate disease progression. Our group is currently involved in a parent-of-origin effect study of peanut allergy in Canadian children from Montreal, Quebec, with methylation states captured using the latest targeted bisulfite methylation sequencing technologies. The successful candidate will assist in designing, applying and troubleshooting sequence alignments, SNP calling and quality control (QC) of methylation sequencing data. Prior experience working with sequencing/methylation data as well as knowledge and understanding of genetics are preferred. Experience with programming in shell scripts is essential and proficiency in perl and python is strongly preferred.Dr. Daley is an associate professor in the Department of Medicine at the University of British Columbia and holds a Canada Research Chair in genetic epidemiology of complex diseases. The lab is equipped with state-of the art statistical computing platforms and software packages (e.g., Bismark, MethylKit, PLINK, R etc). The Daley lab has access to a cluster computing server in order to carry out high performance computing tasks in large genetic and genomic datasets. Our main research focus is on the genetic epidemiology/statistical genetics of common complex diseases such as asthma and allergic disease.Primary Roles / Responsibilities: The student’s main role will be to assist in conducting sequencing data alignment, variant calling and quality control. Other roles might include literature reviews, data curation etc. You will be expected to keep detailed documentation of the work performed and write summary reportsStrongly PreferredStatistical knowledge including linear and logistic regression etc.Basic understanding of genetics conceptsFamiliarity with Linux operating system and shell scriptsTime management skillsAbility to work both independently and in a team environmentExcellent verbal and written communication skillsPreferred but not necessary:Experience using perl, python or R programming languagePrevious experience in population genetics and/or analysis of high-throughput genetic dataExperience with High Performance Computing clusters (HPC) or cloud computingFamiliarity with Big Data
This research project aims to realize a new type of particle sensor using a cold atom as the sensor element.  A particle passing through the collision cross section of a stationary sensor atom will result in a momentum being imparted to the sensor atom which can easily be detected.  The momentum exchange to the sensor particle is thus the observable and hearld's the passage of that particle through the sensor volume.  The rate of collisions divided by the atom's cross sectional area is thus the particle flux.  Since atoms are unchanging objects and the interactions between the sensor atoms and the particles to be detected are goverened by immutable laws of nature (as far as we know), a single atom or an ensemble of isolated atoms consitutes an ideal sensor - ageless, unchanging, and essentially limitless.  These properties make a cold-atom-based particle sensor an ideal candidate for an absolute flux or pressure standard.  The aim of this research project is to benchmark the peformance of a cold atom based particle sensor and compare it to state-of-the-art ionization based particle sensors.The QDG group at UBC is working on creating novel quantum sensors based on cold atoms and on studying aspects of few and many-body quantum mechanics using ultra-cold atoms.  The experimental apparatuses are at the cutting edge of engineering and constitute an exquisite assembly of high speed digital and analog electronics for computer control, ultra-high vacuum chambers and pumps, diode and solid state lasers locked to atomic frequency references and a frequency comb, and an array of free-space and fiber based optics to deliver the light to the atoms.The role of the student will depend on the skill set of the student, but may include one or more of the following:1) Opto-mechanical design for optics sub-systems2) Electronics design and assembly of sub-systems for analog control3) Experiment computer control programming in python4) Optics layout and assembly for imaging and detection systems5) Numerical simulations of physical models for the sensor action including quantum scattering calculationsThe research described above will take place in a team of scientists and technicians, and the student could contribute on various levels depending on his or her skills and background.Engineering skills are highly advantageous - especially electrical, computer, and/or mechanical engineering.A background in physics including quantum mechanics, atomic physics, and optics is also highly desired.Experience programming and computational modeling is also extremely beneficial.
This research project aims to study some aspects of many-body quantum mechanics using laser-cooled atoms - specifically many-body pairing phenomena.  Our group has produced a degenerate gas of fermionic atoms (Lithium 6) and has observed evidence of many-body pairing (similar to BCS pairing in superconductors) in the strongly interacting regime using radio-frequency spectroscopy.  We aim to investigate modifications of this fundamental many-body pairing phenomenon when impurities are added.  In our case, we will add Rb atoms as impurities and we will control the interactions independently of the Li-Li interactions using 2-photon optical Feshbach resonances.  The aim is to study modifications of pairing phenomena and physical phenomena analogous to the so-called Kondo effect known in the context of the electronic properties of solids with magnetic impurities.Preliminary work may include the measurement of the Feshbach resonance spectrum of Li+Rb mixtures.The QDG group at UBC is working on creating novel quantum sensors based on cold atoms and on studying aspects of few and many-body quantum mechanics using ultra-cold atoms.  The experimental apparatuses we build and use are at the cutting edge of engineering and constitute an exquisite assembly of high speed digital and analog electronics for computer control, ultra-high vacuum chambers and pumps, diode and solid state lasers locked to atomic frequency references and a frequency comb, and an array of free-space and fiber based optics to deliver the light to the atoms.The role of the student will depend on the skill set of the student, but may include one or more of the following:1) Opto-mechanical design for optics sub-systems2) Electronics design and assembly of sub-systems for analog control3) Experiment computer control programming in python4) Optics layout and assembly for imaging and detection systems5) Numerical simulations of physical models for the inter-atomic interactionsThe research described above will take place in a team of scientists and technicians, and the student could contribute on various levels depending on his or her skills and background.Engineering skills are highly advantageous - especially electrical, computer, and/or mechanical engineering.A background in physics including quantum mechanics, atomic physics, and optics is also highly desired.Experience programming and computational modeling is also extremely beneficial.
Our research has three international developmental foci. We examine moral development of children and youths' judgements, and justifications of lying and truth telling (Cameron, et al, 2012; Chen et al, 2012; Dmytro, et al, 2014; Fu, et al., 2016; Lau, et al, 2013). We gather interview data from youth in China, Canada, Japan, and USA to make cross-cultural comparisons, and with support from SSHRCC are now investigating truth and trust in bicultural youth. Our second associated research employs quasi-ecological methods for studying thriving across the globe. We have collected data in Thailand, Canada, Italy, UK, Peru, Turkey, and US with toddlers and their families by filming a "Day in their Lives" (Gillen & Cameron, 2010; 2015). We have also worked with resilient mobile adolescents in China, Thailand, South Africa, India, and Canada (Cameron 2011; Cameron et. al., 2014), filming one "Day in their Lives". As well, we film "Days in the Lives" of children in transition to school in Italy, Finland, Canada, and Brazil (Cameron, et al., 2014; Dmytro, Kubiliene & Cameron, 2014). This latter 'cultural' rather than ‘cross-cultural’ research seeks not to make generalizations from quantitative findings, but to understand the nature and texture of wellbeing with in-depth qualitative analyses of individual cases, and to create vivid pictures of thriving and resilience in varying contexts and cultures. Our third research direction involves non-Aboriginal children's thought, language and socio-emotional development in multi-age, buddy reciprocal learning in the context of an Aboriginal intervention programme.  My students are involved in our many publications (see Cameron CV) in our a vibrant lab at UBC, a majority whom are international students. We are currently (summer 2017) hosting a successful Mitacs Globalink Internship student from China. Our findings have theoretical and practical implications for education, counselling, and child, family, and youth care service.As a developmental psychologist I conduct collaborative, cultural and cross-cultural studies of children and youth in numerous locations around the globe. First are our cross-cultural studies of school-aged children and youth in their moral development. We study young people's moral judgements and justifications of lying and truth-telling under many circumstances where values collide. We have funding from SSHRCC for this research. Interwoven with this research are associated studies of children's thought, language and socio-emotional development. Further we have published our studies of thriving across the lifespan (e.g., "International perspectives on early childhood research: A Day in the Life", 2010; 2015).A Mitacs Intern would be required first to undergo training in human behavioural ethical standards in our research community at UBC and in formal institutions like schools in the Vancouver School District. Children are especially sensitive participants; so behavioural ethical standards are rigorously maintained in our laboratory. At the beginning of the tenure, the research student would be expected to read and evaluate basic research literature in the specific fields that we are focusing upon. Then, discussions as to which specific aspects of our many ongoing studies might be appropriate for data collection would be in order. Training would be undertaken. Under supervision, data would be collected either in schools or in homes or youth groups when the school year is completed. Data entry and analysis would be conducted, again, under supervision. Use of qualitative software such as NVivo or the SPSS programme for quantitative data entry and analysis would be trained as well. It would be expected that research reports (conference presentations and papers) will be written, most likely in collaboration with other lab members.  Last year, our Mitacs Intern represented our lab with a paper at an international developmental psychology conference  (Association for Moral Education [AME]) in Brazil in November, based upon our work together last summer. This year, our Mitacs Intern from China reported our research at SRCD in Austin Texas. Some flexibility is possible in choice of available projects, depending on the skills and background of the student and the needs of the lab at the time. What is not negotiable is that the experience would involve everything from library searches, ethics training, research proposal descriptions, training in data collection, data transcription, collaborative coding and reduction, to project write-ups. In other words, full research project engagement from start to finish.An eligible candidate would have an academic background in developmental studies of children and youth. Experience working with young people is an advantage, and pleasure working with children is a necessity. The position requires study and training in ethical procedures for working with children, teachers, parents, and schools. Ease accessing relevant research literature in our area of study is important. Training in conducting interviews and focused discussions is provided. Routine data collection skills is taught and data entry, interview transcription and coding is expected. Written research reports is also guided. Willingness to learn new skills is as important as proficiency. 
AIspace has been developed by undergraduate summer students for over a decade (see http://aispace.org), and we get thousands of visits to our web site and downlaods every month.  We are currently developing a second version of AIspace that is open-source and is based on Python code, designed to be as close to pseudo-code as possible, and with ways to visualize the algorithms, so that students can visualize the code running on predefined examples and the their own examples, and so that students can modify the code and see the effects. The visulizations are based on the state-of-the-art visualization including jupyter and d3.Professor Poole works on artificial intelligence particulaly  on combining logic and probability, assumption-based reasoning, diagnosis, relational probabilistic models, algorithms for probabilistic inference, representations and algorithms for automated decision making, probabilistic reasoning with ontologies and semantic science. He is a co-author of two AI textbooks (in 1998, 2010 and hopefully 2017). He is the chair of the Association for Uncertainty in Artificial Intelligence, is a Fellow of he Association for the Advancement Artificial Intelligence (AAAI),  the winner of the Canadian AI Association (CAIAC) 2013 Lifetime Achievement Award, and Director of the Laboratory for Computational Intelligence at UBC.  http://www.cs.ubc.ca/~poole/The student will work with other summer students and multiple professor developing and debugging code and examples. You will be:- Working on a popular and well established educational tool.- Developing dynamic algorithm visualizations by integrating Python and JavaScript in a web environment.- Taking a leadership role in development of the project. - Having fun and learning lots in a friendly and supportive environment in one of the nicest cities in the world.The student needs programming skills and preferably proficiency with Python3 and modern web tools, including JavaScript (ECMA 6), HTML and CSS. Previous experience with d3 is an asset.You should have an introductory course in artificial intelligence (but this is not essential).
This project will continue the development of the AIspace tools used in over 90 countries for exploratory learning and in-class teaching of the fundamentals of AI.  One of the major difficulties in teaching artificial intelligence (AI) concepts is that they often involve complex algorithms. AIspace is a set of online interactive learning tools for understanding AI concepts.  It is available at http://www.aispace.org.  AIspace is designed to allow students to explore how algorithms work at both the microscopic level (individual steps) and at the macroscopic level (what phenomena are manifested by the algorithm), not by tracing code, but by allowing them to explore how some answer was computed. It is designed so that instructors can author their own examples and can decide on what concepts the students can explore.The student will work on a tool that allows one to build relational probabilistic models, and then use the existing aispace Bayesian network inference algorithms.  These models allow for the expression of rich domains, for example where we can observe relations among individuals (things) and answer probabilistic queries about those individuals.I am interested in decision making under uncertainty. In particular combining decision theory - based on probability and utility - with relational models - based in individuals and relations and ontologies, for applications in medical decision making, sustainability and other applications.This project involves debugging and improving the current learning tools, as well as designing, implementing and evaluating a new AIspace applet (which has been partially developed). This project also requires the development of the embedded inline applets for instructor authoring of examples, the development of practice exercises and the development of tools to construct examples for each applet. We require knowledge of basic AI algorithms and programming skill in Java. Experience with designing and evaluating user interfaces is useful.
In this summer research project, we shall investigate the influence of electrical potential on the modification of gold nanorod surfaces. Typically these surfaces are manipulated using a balance of ligand exchange kinetics and time.  The implementation of a potential controlled method has the ability to target on ly the surfaces structures on specific parts of the nanorod enabling a tailored approach towards the ligand placement on the nanoprod. Thiolated DNA will be placed onto the nanorod surface allowing for further analysis using AFM, and electron micrscopies in addition to spectroscopic measurements. The outcomes from such research will be a better understanding of the ability of potential to control the placement of ligands on the nanoparticle surface.Characterization of modified electrode surfaces used in biosensor applications is important for understanding the nature of the signal transduction process as well as to optimally produce bioanalytical interfaces. In our research, we use a combination of electrochemical, surface analysis and in-situ spectroscopic techniques to interrogate modified electrode surfaces such as DNA or peptide modified gold electrodes through the thiol-gold self-assembly approach. In addition to characterizing these surface, preparing them with a level of control of the amount of DNA on the surface is important. This project investigates the influence of an applied potential on the assembly of DNA SAMs.The student will be directly involved in the research on the preparation and electrochemical manipulation of gold nanorods, their modification with thiolated DNA, and their spectroscopic characterization.  A number of methods will be applied, from electrochemical methods to spectroscopic characterization and if needed, characterization using AFM and electron microscopy techniques. A general understanding of electrochemistry and some understanding of surface chemistry is an asset. A good work ethic is critical as is an inquisitive mind. Experience in working with electrochemical systems is an asset but not essential. Some instrumental methods used are unique to our laboratory and will be taught during the work term. Knowledge and a working experience of simple computer programming is an asset.
In this summer research project, we shall investigate the influence of electrical potential on the creation of these modified electrode surfaces. Typically these surfaces are created over a long time period of immersion with little control afforded to the experimentalist other than time, temperature, and solvent. The implementation of the a potential controlled method has the ability to strongly influence the assembled layer providing another possible approach to controlling the surface coverage, the molecular interactions and the orientation of the adsorbed molecules. The modified surfaces will be characterized using electrochemical methods as well as in-situ spectroelectrochemical methods, specifically fluorescence microscopy - a technique unique to our laboratory. The outcomes from such research will be a better understanding of the role of surface charge (or potential) on the assembly of these poly-electrolyte molecules, and if successful, a new way of preparing well formed DNA modified surfaces for use in biosensor applications.Characterization of modified electrode surfaces used in biosensor applications is important for understanding the nature of the signal transduction process as well as to optimally produce bioanalytical interfaces. In our research, we use a combination of electrochemical, surface analysis and in-situ spectroscopic techniques to interrogate modified electrode surfaces such as DNA or peptide modified gold electrodes through the thiol-gold self-assembly approach. In addition to characterizing these surface, preparing them with a level of control of the amount of DNA on the surface is important. This project investigates the influence of an applied potential on the assembly of DNA SAMs.The student will be directly involved in the research on the preparation of the gold surfaces, their modification with thiolated DNA, and their electrochemical characterization. The student will participate in the spectroelectrochemical analysis of these samples. The methods will be applied to a variety of lengths of DNA( from 10 to 50 base pairs) and using double or single stranded DNA. A number of methods will be learned, from electrochemical methods to spectroscopic characterization.A general understanding of electrochemistry and some understanding of surface chemistry is an asset. A good work ethic is critical as is an inquisitive mind. Experience in working with DNA is an asset but not essential. The instrumental methods are unique to our laboratory and will be taught during the work term. Knowledge and a working experience of simple computer programming is an asset.
Water and energy access is crucial for social and economic development in rural communities, and necessary to meet all of the United Nation's Sustainable Development Goals. Mining companies often operate in developing countries that lack basic infrastructure including roads, water, sanitation and electricity, presenting an opportunity to trigger infrastructure development in remote regions. This project will explore opportunities to meet the infrastructure needs of new mining projects in a cost effective way such that local communities and the economy also benefit.  This work will apply graph theory and GIS modelling to investigate alternative water-energy infrastructure planning options for a series of mine sites operating in a remote mining region, possibly in Mongolia or Peru. Network optimization models have been widely applied in the water and wastewater sector to optimize the design of wastewater treatment plants and sewer networks subject to cost and design parameters. However, such models have had limited application in the mining context, offering an exciting research opportunity.My interdisciplinary background spans engineering, business and policy, and I'm driven by a passion for transitioning the private sector towards more sustainable water management practices. My current research focuses on the mining and extractives sector at two geographical scales of analysis: (1) within the mine lease, and (2) within mining regions. At the mine site level, my team develops novel engineering models to improve quantification of water risk, and applies social network analysis to identify institutional challenges. At the regional level, we study the evolving role of the mining sector in water stewardship and governance.The student (/s) will be responsible for:- Undertaking a literature review to summarize previous network optimization models applied in the water and wastewater sector- Identifying design parameters and assumptions for subsequent modelling work- Modelling water-energy infrastructure planning options using ArcGIS software within a seleted case study region- Undertaking cost optimization using R software- Drafting a document and/or publication to summarize outcomes from the workThere is also some flexibility to tailor the project workplan to meet the interests of the student.The ideal student will have an interest in applied research working on a real-world challenge facing a remote mining region. They should be comfortable in performing a literature review, undertaking computer modelling and learning new skills, and should be capable of working independently and in a team.Experience with ArcGIS, R and/or network analysis programs (e.g. UCINET) is desirable, but not essential.
Government decisions about water allocation ultimately involve trade-offs between competing uses. At a national scale, the percentage of water used by the mining sector is typically small (~4% in Canada, 3% in Australia, 1.5% in Peru). However, at a local level mining can be a significant water user, and may preclude access from competing industries such as agriculture. In some cases, companies may also be criticized for impeding the human right to access water.  Increasingly, mining companies are moving into regions with high conflict over water, demanding challenging decisions about water allocation and regional land planning. Environmental issues are typically the main issue in company-community disputes, suggesting that local communities are often unsatisfied with government approval processes. This project will explore how water management decisions could be made in a way that best contributes to sustainable development of local communities. The work will explore the application of Multi-criteria decision analysis (MCDA) in mining regions to systematically elicit diverse stakeholder preferences about alternative water allocation options. Despite its clear advantages in high conflict scenarios (such as those increasingly encountered in new mining development projects) the technique has had limited application in the mining context, offering an exciting research opportunity.My interdisciplinary background spans engineering, business and policy, and I'm driven by a passion for transitioning the private sector towards more sustainable water management practices. My current research focuses on the mining and extractives sector at two geographical scales of analysis: (1) within the mine lease, and (2) within mining regions. At the mine site level, my team develops novel engineering models to improve quantification of water risk, and applies social network analysis to identify institutional challenges. At the regional level, we study the evolving role of the mining sector in water stewardship and governance.The student (/s) will be responsible for:- Undertaking a literature review about the application of MCDA in the mining sector- Identifying gaps in current application of MCDA and opportunities for future work- Undertaking a hypothetical case study that applies MCDA to address water/mining issues- Drafting a document and/or publication to summarize outcomes from the workThere is also some flexibility to tailor the project workplan to meet the interests of the student.The ideal student will have an interest in applied research working on a real-world challenge relating to the mining sector. They should be comfortable in performing a literature review, undertaking computer modelling and learning new skills, and should be capable of working independently and in an interdisciplinary team with students from diverse backgrounds.Experience with MCDA and R is desirable, but not essential.
The project aims to utilize commercial finite element method package (Abaqus or Ansys) to simulate welding process and determine the welding imperfections. The aim is to determine the suitability of the software in predicting welding process and the trade-off between accuracy and simulation speed. Sensitivity of the predicted imperfections and residual stresses to thermodynamic parameters, mesh properties and material/geometric properties of the welded plates needs to be determined. I am working on welding process characterization and simulation for laser welding and gas metal arc welding techniques. There is a continuing interest in academia and industry to accurately predict welding imperfections using the finite element method. This is very important for design since imperfections can significantly affect strength of the structure, especially fatigue and ultimate strength, which needs to be known beforehand. The method can give accurate results in certain cases but is very time consuming to run.The first phase will be getting to know the literature on welding simulations for predicting welding imperfections. You will then create welding simulation models (laser or gas metal arc welding) in commercial finite element method software and compare the results with experiments already performed. You will investigate the sensitivity of the results to simulation & material parameters. You are likely to work with one graduate student and myself. I look forward to having you join my group.The project requires understanding of physical/welding metallurgy, mechanics of materials and the finite element method. Previous experience with Abaqus or Ansys will be considered an asset, as well as some programming package like Matlab. Good communication skills will be beneficial. 



Collaborative research involving academia (Mineralogical Research Group at UBC) and industry (MineSense Technologies) is addressing fundamental questions related to multi-sensor rock sorting of mined materials. This particular research theme focuses on imaging spectroscopy of geological materials encountered at mineral deposits. Imaging spectroscopy (also known as hyperspectral remote sensing) collects reflectance data in the visible to infrared range of light (VNIR-SWIR-TIR) as images, and allows quick analysis of specific mineralogical properties that are visually undetectable (e.g., phyllosilicate mineralogy). In the context of rock sorting, imaging spectroscopy holds promise to help sort material based on “non-grade” parameters of ore, such as clay content and grindability.  The intern will be involved in collection of data, interpretation of results, and communication of outcomes within their project. The project belongs to a larger cluster of multidisciplinary researchers (professors, postdocs, graduate students and company staff) and the successful intern will be expected to interact with experts and students from other academic disciplines (e.g., AI, pattern recognition, electromagnetics, geometallurgy, mining engineering, etc…). Questions to be answered include: (1) what are the spectral characteristics and variability of the rocks and minerals studied? (2) how do these properties relate to their geochemistry, mineralogy and ore petrogenesis? (3) what potential impact do the observed properties have on comminution and beneficiation of the ore? (4) what relationships are observed between the spectral response and other sensors used by MineSense?My specialized research areas include mineralogy, crystallography, geochemistry, and economic geology. I have a particular interest in critical elements and the rocks they occur in, for example rare earth elements in carbonatites and alkalic intrusions and lithium, niobium, and tantalum in pegmatites. I also study the geology of gem deposits.The intern will be involved in collection of data, interpretation of results, and communication of outcomes within their 12-week project. The project belongs to a larger cluster of multidisciplinary researchers (professors, postdocs, graduate students and company staff) and the successful intern will be expected to interact with experts and students from other academic disciplines (e.g., artificial intelligence, pattern recognition, electromagnetics, geometallurgy, mining engineering, etc.).A basic understanding of mineralogy and spectroscopy is required, and exposure to economic geology, mining engineering and/or geochemistry would be beneficial. A keen interest in “big picture thinking” is considered a valuable asset and there could be opportunity for direct collaboration with others in the research cluster depending on the intern’s interests and skill sets. 
To date, no licensed specific treatments exist for mosquito-borne diseases caused by dengue virus (DENV) and Zika virus (ZIKV) infection. To address the urgent need for a therapeutic armamentarium for flavivirus infection, Dr. Jean has developed new antiviral screening technologies to discover new classes of lead molecules with broad-spectrum anti-flavivirus activity. The rationale for discovering these new classes of antivirals is that both DENV and ZIKV are transmitted by the same vector mosquitoes. After dengue virus, ZIKV is now the second-most widely distributed mosquito-borne virus in the Americas. With the rapid spreading of ZIKV in at least 26 countries and the potential biological links between ZIKV infection and life-threatening disorders, the World Health Organization (WHO) has recently declared the ZIKV outbreak a public health emergency of international concern. Thus, the discovery of new antivirals with broad-spectrum activities against co-circulating DENV and ZIKV would be an invaluable part of a new therapeutic armamentarium for DENV infection and other emerging flaviviral-associated diseases.This project focuses on the application of Dr. Jean’s screening technology platforms (1-3) to discover novel anti-flavivirus agents from natural compound/extract libraries obtained from Dr. Raymond Andersen at UBC. Dr. Jean’s team’s experience and track record in developing cell-based assays for flavivirus infection provide strong evidence that overall objectives of this project are achievable within the 12 weeks of the Globalink Research Internship. Given the large size of the  natural product libraries that will be screened for antiviral activity, Dr. Jean is also optimistic that multiple hits will be identified and validated in our cell culture-based systems of infection within the timeline of this project. References: 1. Dr. Jean:  UBC Technology Licensing Opportunity: Reference #14-024.2.     Olmstead, A. D., et al., and Jean, F. (2012) PLoS Pathogens3.     Hyrina, A. et al., and Jean, F. (2017) PLoS OneDr. Jean is  a tenured associate professor in the Dept. of Microbiology & Immunology at UBC. He has been leading major research initiatives funded by CIHR and NCE on emerging and re-emerging viruses of great concern in Canada and around the world.  He has established himself since 2001 as an internationally recognized expert on developing new broad-spectrum antiviral agents and molecular diagnostic technologies. Dr. Jean’s antiviral research program is now expanding to mosquito-borne viruses including dengue virus and Zika virus.The Globalink Research Intern will be testing a library of pure known natural products obtained from Dr. Raymond Andersen at UBC for cell toxicities and antiviral activities against flaviviruses in cell-based systems of viral infection (1). She/he will perform the toxicity studies using standard colorimetric MTT assays. The natural compounds with the lowest cytotoxicity will be further evaluated for anti-flavivirus activity. The antiviral activities of the selected natural products will be demonstrated using PCR, fluoresence microscopy, Western blotting, plaque assays, and mass-spectrometry-based assays.The laboratory protocols to perform the toxicity and diagnostic assays are already implemented in Dr. Jean’s lab. She/he will receive initial training by the senior laboratory technician to successfully perform all the assays used in this project. In this process, she/he will have the opportunity to learn new laboratory skills and operate state-of-the-art instrumentation (e.g., qPCR equipment, imaging system, and MS) that will enhance her/his prospects for future employment in biomedical research and biotechnology. She/he will maintain a laboratory notebook with all relevant protocols and data.  She/he will analyze and present findings to the Jean lab group meetings where she/he will present her/his results and participate in discussions of experimental results/hypotheses presented by other lab members. In addition, she/he will write weekly laboratory reports that will be reviewed by Dr. Jean to provide the most effective mentoring to the trainee during the internship. At the end of the internship, she/he will prepare a final report of research conducted in the Jean lab. The position is under the direct supervision of Dr. Jean. The initial laboratory orientation and training will be provided by the senior laboratory technician in Dr. Jean’s laboratory. References1. Olmstead, A. D., et al., and Jean, F. (2012) PLoS Pathogens. 2. Hyrina, A. et al., and Jean, F. (2017) PLoS OneThe candidate for this Globalink Research Internship position in the Jean lab should have demonstrated practical laboratory skills in biochemistry and molecular biology. In addition, demonstrated laboratory experience with basic cell culture protocols is preferred. She/he should have a proven ability to learn new techniques and the operation of complex scientific equipment. Computer experience is required (internet searches, Microsoft Office, and data analysis software).  She/he should also have demonstrated the ability to organize and complete research assignments autonomously. This position requires effective oral and written communication, interpersonal, analytical, and organization skills.  
This new project builds on Dr. Jean’s expertise in human microRNAs as biomarkers and therapeutics of viral infection (1-2). MicroRNAs (miRNAs) are small non-coding RNA molecules that regulate gene expression at the post-transcriptional level. They regulate key biological processes and can contribute to the pathogenesis of various human diseases, including human viral diseases (1-2). Importantly, human miRNAs are emerging as novel biomarkers in various human viral diseases and promising targets for novel antiviral therapeutic strategies.In this research project, Dr. Jean is leading an interdisciplinary group of UBC scientists to identify circulating microRNA signatures as non-invasive diagnostic biomarkers of viral infection. Dr. Jean’s team is well positioned to succeed in this project with complementary scientific and clinical expertise, and access to high quality biological and clinical samples and infrastructure. Importantly, the preliminary data obtained by Dr. Jean confirmed the scientific and technical feasibility for successful biomarker identification.References: 1) Loveday E.K. et al. Jean F. (2012) Journal of Virology 86: 6109-6122 (Cover illustration).  Featured in Microbe Magazine (July 2012) published by the American Society for Microbiology.2) Loveday E.K. et al. Jean F. (2015) Journal of General Virology 96 (pt 1): 30-9Dr. Jean is  a tenured associate professor in the Dept. of Microbiology & Immunology at UBC. He has been leading major research initiatives funded by CIHR and NCE on emerging and re-emerging viruses of great concern in Canada and around the world.  He has established himself since 2001 as an internationally recognized expert on developing new broad-spectrum antiviral agents and molecular diagnostic technologies. Dr. Jean’s research program is now expanding to study human miRNAs as novel biomarkers and therapeutic targets for human viral diseases. Using primer assays, Dr. Jean’s team previously performed studies on global analysis of circulating microRNAs from virally infected human cells. This preliminary study yielded a short list of human miRNAs candidates as potential biomarkers. The Globalink Research Intern will perform quantitative reverse transcriptase-polymerase chain reaction (qRT-PCR) assays to determine the expression levels of the potential microRNAs biomarkers of human viral infection in biological and clinical samples.  The laboratory protocols to perform these assays are already implemented in Dr. Jean’s lab and she/he will receive initial training by the senior laboratory technician to perform the qRT-PCR assays. In addition, she/he will investigate the biological functions in human cells of the candidate microRNA biomarkers. These experiments will include target validations in cultured cells using microRNA mimics and anti-microRNAs using protocols already published by Dr. Jean. In this process, she/he will have the opportunity to learn new laboratory skills and operate state-of-the-art instrumentation (e.g., qPCR equipment, cell sorter, and confocal system) that will enhance her/his prospects for future employment in biomedical research and biotechnology. She/he will maintain a laboratory notebook with all relevant protocols and data.  She/he will analyze and present findings to the Jean lab group meetings where she/he will present her/his results and participate in discussions of experimental results/hypotheses presented by other lab members. In addition, she/he will write weekly laboratory reports that will be reviewed by Dr. Jean to provide the most effective mentoring to the trainee during the internship. At the end of the internship, she/he will prepare a final report of research conducted in the Jean lab. The position is under the direct supervision of Dr. Jean. The initial laboratory orientation and training will be provided by the senior laboratory technician in Dr. Jean’s laboratory. The candidate for this Globalink Research Internship position in the Jean lab should have demonstrated practical laboratory skills in molecular biology and cellular biology. In addition, demonstrated laboratory experience with PCR assays and basic cell culture protocols is preferred. She/he should have a proven ability to learn new techniques and the operation of state-of-the art scientific equipment. Computer experience is required (internet searches, Microsoft Office, and data analysis software).  She/he should also have demonstrated the ability to organize and complete research assignments autonomously. This position requires effective oral and written communication, interpersonal, analytical, and organization skills.  
We are working to advance the state of the art in artificial intelligence applied to science, working closely with domain experts in the field. Overall, the project's aim is to meaningfully incorporate scientific data and knowledge into a computer system such that the computer can automatically aid in making discoveries and provide new insights into the target domain. In our case, the target domain is rocks - yup, rocks - the kind that contain gold and uranium. We are working with expert geologists, mineralogists, geoscientists, mining engineers, and computer scientists to build intelligent computer programs that adapt and grow with increasing information.Some of our broader goals include: predicting when a rock is valuable, finding statistical patterns, visualizing data, real-time automated decision making, and incorporation of expert domain knowledge.Professor Poole works on artificial intelligence particularly on combining logic and probability, assumption-based reasoning, diagnosis, relational probabilistic models, algorithms for probabilistic inference, representations and algorithms for automated decision making, probabilistic reasoning with ontologies, and semantic science. He is co-author of two AI textbooks (in 1998, 2010, and hopefully 2017). He is the chair of the Association for Uncertainty in Artificial Intelligence, is a fellow of the Association for the Advancement of Artificial Intelligence (AAAI), the winner of the Canadian AI Association (CAIAC) 2013 Lifetime Achievement Award, and Director of the Laboratory for Computational Intelligence at UBC. http://www.cs.ubc.ca/~poole/The student's role will be to design and implement the front-end controls and visualizations for an AI application. Visualization includes insights and performance feedback of the AI system. Controls will allow users of the developed system - which include geologists and business managers - to provide domain knowledge and query the underlying AI model. The student's work will directly assist these non-tech-savvy users. The student will be expected to research front-end technologies and choose one that best suits the task. This project is unique in that we have an innovative application of AI that provides inference of geological and mineralogical properties of rock samples. The student will gain experience in applying artificial intelligence to a practical problem while working on this project.The student will have flexibility in designing the system and if given a problem will experiment to discover possible solutions. Work will be performed at our beautiful campus with a view of the ocean with flexible work hours.
We are working to advance the state of the art in artificial intelligence applied to science, working closely with domain experts in the field. Overall, the project's aim is to meaningfully incorporate scientific data and knowledge into a computer system such that the computer can automatically aid in making discoveries and provide new insights into the target domain. In our case, the target domain is rocks - yup, rocks - the kind that contain gold and uranium. We are working with expert geologists, mineralogists, geoscientists, mining engineers, and computer scientists to build intelligent computer programs that adapt and grow with increasing information.Some of our broader goals include: predicting when a rock is valuable, finding statistical patterns, visualizing data, and real-time automated decision making.Professor Poole works on artificial intelligence particularly on combining logic and probability, assumption-based reasoning, diagnosis, relational probabilistic models, algorithms for probabilistic inference, representations and algorithms for automated decision making, probabilistic reasoning with ontologies, and semantic science. He is co-author of two AI textbooks (in 1998, 2010, and hopefully 2017). He is the chair of the Association for Uncertainty in Artificial Intelligence, is a fellow of the Association for the Advancement of Artificial Intelligence (AAAI), the winner of the Canadian AI Association (CAIAC) 2013 Lifetime Achievement Award, and Director of the Laboratory for Computational Intelligence at UBC. http://www.cs.ubc.ca/~poole/The student's role will be to develop new functionality and improve client interfaces for performing predictive analytics, data conversion, and pattern recognition. The student will be expected to build and design a prototype application. Users of the developed system include geologists and business managers. The student's work will directly assist these non-tech-savvy users.If the student does not already have exposure to machine learning or artificial intelligence algorithms, he/she will gain experience while working with us. The student is expected to have a desire to learn what artificial intelligence is and how it is applied to practical problems. This project is unique in that we have lots of interesting data. We have data from x-ray, laser, and electro-magnetic sensors (the student is not expected to be familiar with these sensors). The student will have flexibility in designing the system and if given a problem will experiment to discover possible solutions. Work will be performed at our beautiful campus with a view of the ocean with flexible work hours.- Software programming skills required (Python preferred; Java/Julia/C/C++ also acceptable)- Basic knowledge of web-technologies (HTML5, JavaScript, CSS)- Previous exposure to data science, machine learning, or artificial intelligence algorithms desirab
This project focuses on the immense potential of multiple reaction monitoring mass spectrometry (MRM-MS) in clinical proteomics with the vision of developing a universal diagnostic test for emerging and re-emerging human viruses. Dr. Jean’s lab is developing novel MRM-MS assays for early diagnosis of mosquito-borne viruses such as dengue virus (DENV), West Nile virus (WNV), and Zika virus (ZIKV). The novel MS-based technology is based on a breakthrough discovery by Dr. Jean submitted to UBC’s University-Industry Liaison Office and describes the application of MRM-MS to the detection and absolute quantitation in clinical samples of “signature peptides” (virotypic peptides) associated with viral proteomes (1).In this project, Dr. Jean’s team is adapting their MRM-MS technology to detect simultaneously all 4 DENV serotypes and the newly emerging flavivirus, ZIKV. ZIKV is now the second-most widely distributed mosquito-borne virus in the Americas, after dengue virus. With the rapid spreading of ZIKV in at least 26 countries and the potential biological links between ZIKV infection and life-threatening disorders, the World Health Organization (WHO) has recently declared the ZIKV outbreak a public health emergency of international concern. Although ZIKV was first reported 70 years ago, to date there is no licensed diagnostic test, specific treatment, or vaccine. This project catalyzes interdisciplinary cutting-edge research in MS-based diagnostic technologies for mosquito-borne viral infections and provides a unique interdisciplinary training program in Canada to the Globalink Research Intern in the field of molecular diagnostic tests for emerging human viruses. Dr. Jean’s research program is funded by the Canadian Networks of Centres of Excellence (NCE): IC-IMPACTS (the India-Canada Centre for Innovative Multidisciplinary Partnerships to Accelerate Community Transformation and Sustainability).References: 1. Dr. Jean: “Next-generation quantitative diagnostics for neglected, emerging, and pandemic RNA viruses through multiplexed selected reaction-monitoring (SRM) mass spectrometry”.  UBC Technology Licensing Opportunity: UILO Reference #14-024.Dr. Jean is a tenured associate professor in the Dept. of Microbiology & Immunology at UBC. He has been leading major research initiatives funded by CIHR and NCE on emerging and re-emerging viruses of great concern in Canada and around the world. He has established himself since 2001 as an internationally recognized expert on developing new broad-spectrum antiviral agents and molecular diagnostic technologies. Dr. Jean’s research program is now expanding to mass-spectrometry-based clinical proteomics and its application to molecular diagnostics of human viral diseases.The Globalink Research Intern will prepare the biological samples for mass spectrometry (MS) analysis.  Importantly, she/he will assist the laboratory technician to perform the analysis of the samples on a nano liquid chromatography/mass spectroscopy (LC-MS) system. She/he will learn how to analyze MS data. In addition, she/he will perform Western blotting, PCR,  and elisa assays on the biological samples to validate the results obtained using MS assays.The laboratory protocols to perform the proteomics and diagnostic assays are already implemented in Dr. Jean’s lab. She/he will receive initial training by the senior laboratory technician to successfully perform all the assays used in this project. In this process, she/he will have the opportunity to learn new laboratory skills and operate state-of-the-art instrumentation (e.g., LC-MS,  and imaging systems) that will enhance her/his prospects for future employment in biomedical research and biotechnology. She/he will maintain a laboratory notebook with all relevant protocols and data.  She/he will analyze and present findings to the Jean lab group meetings where she/he will present her/his results and participate in discussions of experimental results/hypotheses presented by other lab members. In addition, she/he will write weekly laboratory reports that will be reviewed by Dr. Jean to provide the most effective mentoring to the trainee during the internship. At the end of the internship, she/he will prepare a final report of research conducted in the Jean lab. The position is under the direct supervision of Dr. Jean. The initial laboratory orientation and training will be provided by the senior laboratory technician in Dr. Jean’s laboratory. The candidate for this Globalink Research Internship position in the Jean lab should have demonstrated practical laboratory skills in biochemistry and molecular biology. In addition, demonstrated laboratory experience in Western blotting techniques, proteomics, and PCR-based detection methods is preferred. She/he should have a proven ability to learn new techniques and the operation of complex scientific equipment. Computer experience is required (internet searches, Microsoft Office, and data analysis software).  She/he should also have demonstrated the ability to organize and complete research assignments autonomously. This position requires effective oral and written communication, interpersonal, analytical, and organization skills.  
Family caregivers (who include relatives and friends) provide 75% of the assistance needed for individuals with disabilities to remain in their communities. Given our rapidly ageing population and issues associated with caregiver burnout, finding ways to reduce caregiver burden in critical. As part of a federally-funded Networks of Centres of Excellence (NCE) program (Aging Gracefully across Environments using Technology to Support Wellness, Engagement, and Long Life (AGE-WELL)) we have developed over 60 caregiver personas that identify their needs and the needs of those to whom they provide care. This fall we will be launching a survey to prioritize the development of novel technological solutions to help address these needs. This MITACS project will follow up on the results of these survey findings. (In Vancouver) Based on a user-centred design framework we are going to involve potential end-users in an iterative series of focus groups to guide development of the two highest prioritized technologies. In the first round of focus groups we will explore issues related to acceptability (e.g., ease of use, perceived usefulness, efficiency, reliability, simplicity, safety, cost) and product design (e.g., aesthetics, user interface, training requirements).  During this focus group, participants will be given the opportunity to create models of these devices using a variety of media (e.g., pen and paper, modelling clay, Lego). In the second round of focus groups, participants will be asked to provide comments on mock-ups and prototypes that have been developed created based on feedback from the first round of focus groups. Suggested changes will be integrated into revised mock-ups and prototypes that will be presented in the third and final round of focus groups. Use of this approach will help ensure that the products developed are relevant to end users, which will facilitate their uptake and lead to improved outcomes. Family caregivers are a critical to the health and support of older people. It is commonly presumed that providing assistive technology will decrease the burden of their care provision, but we still lack solid research evidence. The aim of our research team from Québec and Vancouver is to gain a better insight into the opportunities to support caregivers, and develop novel technological solutions that can help them to provide more effective and efficient care, and reduce the burdens/consequences of care and enhance caregiver quality of life.The project will be approved by ethics prior the student starting so they can focus on data collection and analysis. The student will need to adhere to ethical requirement for conducting research with human subjects. The student will need to maintain participant confidentiality and practice proper data storage and management techniques. The student will need to facilitate focus groups (training, mentorship and supervision provided) and assist in transcribing focus group transcripts. The student will need to analyze focus group transcripts using qualitative analysis software that he or she will be trained to use. The student will need to develop mock-ups and potentially create prototypes with the assistance of other team members. The student will need to perform ongoing analysis of the data and has the potential to be lead author on a paper stemming from this data collection if he or she choses to take on this leadership role. Otherwise, the student will be a co-author on this paper. Similarly, the student may present the findings as first author at a conference if he or she takes a lead role in writing the abstract and preparing the presentation, otherwise he or she will be listed as a co-author. Having an understanding of user centred design and existing assistive technologies would be beneficial. The student should be familiar with ethical requirements for conducting human research. A willingness to learn how to collect and analyze qualitative data is essential for this project. The student will need to have good communication skills to facilitate focus groups and excellent creativity to integrate participant suggestions in the development of potential mock-ups. Writing skills will facilitate communication of the findings for submission in a peer reviewed publication.
WalkAlong is a community where young Canadians can explore their mental health amongst peers. We believe wellness comes from empowerment and we like to see WalkAlong as a companion; someone to walk along with you during your journey to better mental health. This portal is a mental health resource that also provides information and links to existing mental health care resources for friends & family. The portal’s content was developed under the supervision of Professor Michael Krausz and the Walk Along Committee (WAC), a group of UBC students who continue to contribute new content to the site. WalkAlong has an established social media presence on Facebook, Tumblr, YouTube, Twitter, and Instagram that is used to reduce stigma surrounding mental illness, promote self care, and increase interest in the WalkAlong Platform. This project will combine content creation for WalkAlong and other upcoming eMental Health projects with research on eMental Health and WalkAlong's impact. With the results of this evaluation, a new evidence-based website strategy and social media strategy will be created and implemented. These plans will include new approaches to branding, new content for WalkAlong, and suggestions for academic papers on strategies for e-mental health development and marketing. The student will also contribute to new projects currently in development including eHealth interventions focused on PTSD/trauma in refugee populations, as well as goal setting and medication management systems. WalkAlong is a mental health website targeted to youth, created by a group of researchers and practitioners led by Dr. Michael Krausz and the Addiction and Concurrent Disorders (ACD) Group, located at UBC. WalkAlong is designed to allow youth to assess, monitor, improve and find support for their mental well-being. WalkAlong is one component of the ACD Group's focus on e-Mental Health: Internet-based interventions and support for mental health conditions. This involves producing web-based solutions and evaluating their efficacy, not only in terms of how well they address health issues but also in terms of reaching users.The student's primary responsibility will be developing content for new projects, WalkAlong, and the social media accounts affiliated with it. Combined with evaluation of the various projects and the eHealth field, the student will make recommendations about how to expand successful parts of the platform and how to rebrand or improve less popular content. The student will help write proposals and make models for new projects, work with the WalkAlong team to develop a new strategy for the walkalong.ca website, and improve upon the existing social media strategy. The student can expect to contribute to at least one academic article based on this evaluation. The student will also contribute new content or help develop new evaluation tools for users to complete, which would be used for later research and publications.This project is at the intersection of web development, communications, and health sciences. A qualified candidate will have background/skills in at least one of those three domains, and an interest in learning from the others:Web development:  Studying computer science, media studies, or comparable field. Basic statistics required, coursework in health sciences or business an asset. Communications: Studying business, marketing, communications, film, education, or comparable field. Basic statistics required, coding skills and course work in health sciences an asset. Health sciences: Studying health sciences, psychology, or comparable field. Basic statistics required, coding skills and coursework in business an asset.
In this position, participants will have the opportunity to work with leading researchers in the field of addiction, learn about the innovative global approaches for harm reduction and gain hands-on experience with sound research methods in addiction area and apply them. Students can also see this position as an exceptional opportunity to network with global leaders in the field of addiction and harm reduction. The student will have a chance to participate in addiction research at several stages: 1) contributing to proposals and protocols for new addiction research projects, 2) supporting the active opium tincture trial described below, and 3) producing publications and reports using data from the team's completed addiction studies. Opium tincture trial: We aim to conduct a randomized double-blind controlled clinical trial to compare efficacy of OT with methadone syrup among individuals diagnosed with opioid dependence. This trial aims to recruit 240 participants seeking treatment for opioid dependence and randomize them into two groups with 1:1 allocation ratio and follow them for 12 weeks. The test group receives tincture of opium and the control group receives methadone. Study has a comprehensive battery of assessments, which explores and compares the effects of both medications on retention in treatment, abstinence from drugs, withdrawal symptoms, craving, physical health, mental health, quality of life, cognitive function, employment, social function, etc. The study is an international collaboration between University of British Columbia and Tehran University of Medical Sciences. The Addiction and Concurrent Disorders (ACD) Group is composed of interdisciplinary research and researchers from around the globe, led by Dr. Michael Krausz. He is the chair of World Psychiatry Association for Addiction and UBC-providence leadership chair for Addiction Psychiatry. He has been an investigator in many major ground-breaking clinical trials for medication-assisted treatment of opioid use disorder such as the German heroin trial and SALOME. Currently, the research group is running a trial using opium tincture as substitution treatment, while developing new projects related to addiction including plans for new web-based resources for early intervention in substance abuse. Four different types of opportunities are available to the student based on their level of skills and interests: 1) Developing proposals: Creating a research hypothesis, building a research methodology to answer the question and undertaking the required steps to reach the answer.2) Data management, retrieval, and administration: Including targeted data cleaning and managing their own hypothesis-based subsets of data.3) Statistical analysis of the data: Particularly, analysis could be related to treatment effects on secondary outcome measures such as craving, withdrawal symptoms, physical health, mental health, quality of life, severity of substance use problems and cognitive function. Another important area to cover is to ascertain predictors of treatment success or failure among patients receiving substitution treatment for opioid dependence in a longitudinal study. 4) Production: Preparing manuscripts, posters and other scientific output for peer-reviewed journals and conferences.A successful applicant should have interest, knowledge, and/or skills related to mental health and substance use. Further interest or experience related to harm reduction approaches and research methodology are assets. Students in programs related to health sciences, neuroscience, psychology, pharmacology, biostatistics, public health and medicine are preferred. Courses in research design and statistics are an asset. Strong skills in spoken and written English are important.The position is somewhat flexible and can be adapted to emphasize data management, statistical analysis, literature review or scientific writing based on the successful applicant's expertise and interests.
 Over the last few decades scholars have become increasingly aware of the long-term and widespread intersections between violence and Chinese Buddhist institutions and ideologies. To date, however, scholarly attention has been, by and large, focused on fairly narrow topics in the long history of violence in the samgha. This project will attempt a systematic study on the different roles played by medieval Chinese Buddhist monks in warfare and other activities with the potential for violence——e.g., service as military chaplains and counsellors, warriors, practitioners and promoters of the martial arts, and spies. By bringing to light an important (and severely understudied) arena in which the samgha interacted with the secular world, this project aims at elevating the current scholarly understanding of the issue of Chinese Buddhism and violence to new levels. It will hopefully stimulate further study of religious violence in other parts of East Asia as well as more nuanced and innovative studies of religious violence in general. East Asian religions, particularly Chinese and Japanese Buddhism from the fifth to eleventh century, focusing on different aspects of the interaction between Buddhism and sociopolitical life in medieval East Asia.The student will be tasked with conducting literature reviews, participating if field visits in East Asia, taking intensive seminars on reading East Asian regisious texts and helping with collection of digital materials.The student needs strong written and oral English language skills. He or she should also have knowledge of Classical Chinese texts and Buddhism and east Asian religions
Endoreduplication, genome replication without cell division, has emerged as a potential mechanism by which plants tolerate biotic stress, as damage-induced endoreduplication can increase vegetative growth compared to damaged non-endoreduplicating plants. Moreover, a mechanistic understanding of plant tolerance of herbivory could transform modern agricultural practices and drastically improve plant breeding by reducing the overreliance on pesticides and plant resistance traits. Tolerance of herbivory (versus, for example, chemical resistance traits such as plant toxins) can slow pest resistance evolution through disrupting strong directional selection on insects to counteradapt. We are characterizing insect-induced endoreduplication as an herbivory tolerance trait in tomato, identifying the genetic basis of this trait, and determining its ability to improve plant performance. We will utilize a high-throughput method to measure nuclear DNA contents in leaf samples with flow cytometry across a series of recombinant inbred and introgressed tomato lines to determine the genetic and biochemical basis for this trait. These data will be used to build a quantitative trait locus (QTL) map. Using this high-throughput method, we propose to better characterize endoreduplication as an herbivory tolerance response and determine whether induced endoreduplication is specific to herbivore type or is a generalized response to plant stress and damage using field and greenhouse experiments. We will also determine the impact of endoreduplication on pest performance and population growth using common agricultural insect pests of tomato to establish the feasibility of this trait to slow pest resistance evolution.Research in the lab addresses how complex species interactions shape the ecology and evolution of plant defense against herbivores, including chemical and cellular cues for defense induction that vary depending on insect identity. We are especially interested in how historical and contemporary species interactions drive the evolution of specificity in plant defenses across multiple trophic levels. Approaches are primarily experimental, and include genotype by environment interactions in natural, invaded, and agricultural systems. We use various techniques (field and greenhouse studies, modeling, experimental evolution, insect and pathogen bioassays, plant chemistry, molecular and genetic analyses).  The student will be trained to determine nuclear DNA contents using leaf tissue samples and flow cytometry. The student will be required to grow and care for the plants that will be harvested for the nuclear DNA content analysis in a greenhouse and laboratory setting. The student will assist in additional optimization of our method for leaves of Solanum which will allow us to rapidly screen recombinant inbred and domesticated tomato lines with introgressed segments of the genomes of wild relatives of tomato. The student's nuclear DNA content data from structured populations will be used to build a quantitative trait locus (QTL) map. Additional roles will include field and greenhouse tests with plants and insect herbivores (caterpillars) to determine if induced endoreduplication is an herbivory tolerance response specific to herbivore type or is a generalized response to plant stress and damage.1) Basic training in biology and chemistry. 2) Laboratory experience required. 3) Preferred experience in any of the following: Molecular or cell biology, biochemistry, botany, entomology, agriculture, field ecology4) Strong communication and organization skills. 
Mining and resources projects are important to many economies around the world. In Canada for example, the mining sector contributes around $57 Billion to GDP and accounts for 18.2% of Canada’s exports.  However, this development can come at a social and environmental cost. The communities surrounding mining projects who encounter the greatest impacts may not necessarily perceive that the benefits of resource extraction outweigh the costs, and water-related impacts are often at the heart of these tensions. Improved education is essential for improving constructive dialogue among communities, companies and governments about resource development and water-related impacts. Research collaborators across South Africa, Mongolia, Peru, Australia and Canada have sought to develop educational curriculum on these topics, however these programs tend to be focused on specific regions.The objective of this research project is to collate this knowledge and to share experiences with regards to:• What are the key knowledge gaps relating to water and mining that are faced across regions globally?• What is the role of education in bridging key knowledge gaps identified, and which audiences are most in need of improved education (e.g. communities, government, industry)?• Which innovative approaches could be used to communicate complex topics among diverse audiences with varying levels of education, and particularly for marginalized groups (e.g. youth, gender)?• How can program effectiveness best be measured, and how should programs be designed to ensure long-lasting impact?• What does it mean to be a ‘neutral’ party in training delivery, and how can the realms of academe and practice partner more effectively in future towards unbiased education?My interdisciplinary background spans engineering, business and policy, and I'm driven by a passion for transitioning the private sector towards more sustainable water management practices. My current research focuses on the mining and extractives sector at two geographical scales of analysis: (1) within the mine lease, and (2) within mining regions. At the mine site level, my team develops novel engineering models to improve quantification of water risk, and applies social network analysis to identify institutional challenges. At the regional level, we study the evolving role of the mining sector in water stewardship and governance.The student role would include:-  Undertaking interviews (via Skype/phone/in person) with key partners across countries-  Analyzing the similarities and differences in educational challenges relating to water/mining that are faced across regions, and summarizing shared experiences-  Writing up a report and/or academic paper which documents the outcomes of the research-  (Possible) support of a research roundtable focused on this topic, including acting as a rapporteur at the eventThe ideal student will have an interest or background in education and/or engineering.He/she should be comfortable in conducting interviews, note-taking and report writing, and should be capable of working independently and in an interdisciplinary team with people from diverse backgrounds.Ideally he/she will also have an interest in improving education within developing countries. Some knowledge of water issues and the mining sector is desirable, but not essential.
This project aims at realizing a modern integrated facility for high-quality object replication.  The prospective facility involves a precision LDI 3D laser scanning system and a Stratasys uPrint SE Plus 3D printer, both available in our research laboratory.  The goal of this project is to develop and implement a unique geometric data processing module linking the 3D laser scanner and the 3D printer.  With the high accuracy and precision of both our scanning and printing devices, a physical object can be reliably scanned and then quickly replicated.  The “replicator”, which is often depicted in science-fiction novels and movies, can then be realized.The geometric data processing module consists of two sub-modules: (1) scanned point cloud clean-up; and (2) direct printing contour generation.  Measurement outliers are inevitable by-products of 3D laser scanning.  When scanning an object with complex geometry and varying surface reflectiveness, the collected scanned point cloud always contains outliers, which are false measurement points not belonging to the scanned object surface.  Manual removal of these outliers is lengthy and tedious.  Our research group has developed a robust algorithm to automatically detect and remove these erroneous data points.  After the scanned point cloud is rid of the outliers, the data points close to a desired sectional plane are to be projected onto the plane to generate the sectional contour required for 3D printing.  The projected data points using the existing simplistic 2D or perpendicular projection scheme are scattered along a strip of small but notable width.  To minimize the strip width of the projected data points for maximal printing accuracy, a 3D or adaptive surface projection scheme has been developed by our research group.  High-quality object replication will be realized when both the automatic outlier removal algorithm and the 3D printing contour generation algorithm are fully implemented and working together.Our research group focuses on developing effective geometric computing algorithms and novel geometric model representation formats as applied to computer-aided design, manufacturing, and inspection (CAD/CAM/CAI).  In recent years, the main research activities consistently involve highly flexible and efficient geometric modeling, machining simulation and verification, and 3D laser scanning and scanned point cloud data processing.  To date, many advanced algorithms have been developed by our research group.  These geometric processing algorithms are fundamental to the emerging technologies on digital manufacturing, which has been viewed as the engine to drive the next industrial revolution.Two highly motivated Mitacs Globalink Research Interns are welcome to join our research group to contribute to the realization of the prospective object replicating system that integrates the high-end 3D laser scanner and 3D printer available in our laboratory.  The two algorithms fundamental to the geometric data processing module that directly links the 3D laser scanner to the 3D printer, have already been developed and well documented.  These two algorithms have also been coded into research-oriented computer programs to demonstrate their effectiveness.  The computer programs, however, aim at scientific calculations rather than practical applications.  The role of the Mitacs Interns is, thus, to improve and transform the research-oriented computer programs into the application-oriented data processing module that streamlines the practical object replication process.  More specifically, one Mitacs Intern will be responsible to implement the automatic outlier removal sub-module for scanned point clouds and the other Mitacs Intern to implement the automatic sectional contour generation sub-module to process the outlier-removed point cloud into 3D printing contours.To complete the two data processing sub-modules, it is expected that both Mitacs Interns will engage in the following tasks: (1) read and understand the associated algorithms developed by our research group (one week); (2) go through the existing research-oriented computer programs (two weeks); (3) learn the C++ cross-platform development framework “Qt”, which is adopted in our research group for developing demo-ready application software (three weeks); (4) implement the two software sub-modules (five weeks); (5) testing, debugging and demonstration of the developed software sub-modules (last week).  Weekly team meetings will be held to discuss any technical issues and review the project progress during the 12-week internship period.  A brief report or user guide on the developed application-oriented software sub-modules will need to be prepared as part of the documentation for the project work.It is expected that the Mitacs Globalink Research Intern should have basic knowledge on and a keen interest in 3D laser scanning and 3D printing.  Successful completion of a fundamental undergraduate course on object oriented programming is required.  Prior experience in engineering software development using C++ is definitely an asset but not required.  The Mitacs Intern will need to interact often with the other members in our research group to complete the project work.  So, strong interpersonal skills in a professional working environment are highly desirable.
There is a documented gap in clinical and practice-based intervention research on illicit substance use. British Columbia, which has struggled for decades to reduce its high burden of severe drug-related problems, has developed a history of innovative approaches to substance use disorders. The world’s first methadone substitution program, for example, was established in Vancouver. This makes British Columbia a key site for the study of substance use research nationally and internationally.BCMHA  is a province-wide resource for people who are affected by problematic substance use, mental health issues and health care concerns. The goal of this 100-bed, smoke-free facility is to support people to regain their health, benefit from treatment, and eventually return to community life, with continued support for recovery. The Centre integrates mental health, substance use and primary care to provide a holistic approach and focuses on a person’s individual strengths. The goal of this summer project is to support 3 studies at BCMHA, each in a different research stage. First is a study incorporating cognitive assessments, specifically CANTAB software, for a follow-up study on cognition in patients with concurrent disorders. Second is a intervention study using a computer-based experimental treatment with patients, testing if it improves stimulant use disorder outcomes in a population with concurrent disorders that are difficult to treat. The intervention is an adaptation of recently developed “retraining of automatic approach” intervention, which has been shown to reduce relapses in alcohol dependent persons and seems currently being successfully tested in smokers. Third is an ongoing retrospective chart review that created a database of de-identified BCMHA records for research on patient demographics and treatment outcomes.The BRAIN Lab at UBC focuses on the neurobiological mechanisms underlying addiction and concurrent mental disorders. The aim is to improve our understanding and ultimately facilitate better interventions and better outcomes for individuals suffering from different disorders with dysregulated decision making. The Burnaby Centre for Mental Health and Addiction (BCMHA) is an innovative integrated treatment program for patients with concurrent substance use disorder and mental health disorder. BCMHA was conceived of as an elevated standard of care to be evaluated and replicated, and the BRAIN Lab has several studies based at BCMHA  working to achieve those goals.The goal of this summer project is to support 3 studies at BCMHA, which will give the student the chance to work on research at multiple stages. First, the student will help with analysis and ongoing chart review for a research database using BCMHA records to study patient demographics and treatment outcomes. Second, the student will run a computer-based experimental treatment with patients, the goal of which is to retrain approach behavior in stimulant users and improve treatment outcomes. Third, the student may also assist with studies related to patient's sleep patterns when staying in long-term inpatient treatment. The student will spend 60% of each week at BCMHA  conducting interviews, running cognitive testing or computer-based treatment sessions, and doing chart review. The other 40%, the student will work in the Department of Psychiatry at UBC and will be doing data entry, data cleaning, anaylsis, and contributing to manuscripts based on existing data on mental health and addiction. Note: The research team has listed another Globalink opportunity titled " Impulsive Decision Making in Individuals with Addiction and Bipolar Disorder" that has similar goals in a more neuroscience-based setting. Some overlap between these two opportunities is possible, and candidates should indicate whether or not they are interested in both projects.A successful applicant should have an interest in cognition, mental health, addiction, and serving vulnerable populations. Students in programs related to health sciences, neuroscience, psychology, and medicine are preferred. Courses in research design and statistics are an asset. Strong skills in spoken and written English are important, as communicating clearly with BCMHA patients is one of the major challenges of the position. The position is somewhat flexible and can be adapted to emphasize data collection, patient interaction, analysis, or writing based on the successful applicant's expertise and interests. 
The goal of this summer project is to support 2 parallel neuroimaging and Transcranial Magnetic Stimulation (TMS) studies. These studies share the same methodology, but differ in sample: the first is studying addiction (specifically stimulant users and gamblers), and the second is studying individuals with bipolar disorder. The UBC BRAIN Lab, part of the Department of Psychiatry, is conducting these pilot studies comparing cognitive control in individuals with addiction and bipolar disorder, with healthy controls. We are studying decision making, working to understand the mechanisms underlying addiction-associated alterations in inhibition. Each participant completes 1) questionnaires, 2) decision-making computer tasks, 3) a functional MRI while doing computer tasks, and 4) several sessions of EEG and Transcranial Magnetic Stimulation (TMS) where we hope to modify impulsive decision making. Note: The research team has listed another Globalink opportunity titled "Mental Health, Substance Use, and Cognition in Patients with Concurrent Disorders" that has similar goals in a more clinical setting. Some overlap between these two opportunities is possible, and candidates should indicate whether or not they are interested in both projects. The BRAIN Lab at UBC focuses on the neurobiological mechanisms underlying addiction and concurrent mental disorders. The aim is to improve our understanding and ultimately facilitate better interventions and better outcomes for individuals suffering from different disorders with dysregulated decision making. The Burnaby Centre for Mental Health and Addiction (BCMHA) is an innovative integrated treatment program for patients with concurrent substance use disorder and mental health disorder. BCMHA was conceived of as an elevated standard of care to be evaluated and replicated, and the BRAIN Lab has several studies based at BCMHA  working to achieve those goals.The Project Assistant will help with recruiting participants, running participant sessions, data entry and other miscellaneous items. The student's primary duty will be facilitating participant sessions, including characterization sessions at the UBC BRAIN Lab and fMRI sessions at the UBC MRI Research Centre. While the student may assist with the TMS treatment, this is not the primary focus of the position and is dependent on how many hours the student has filled. Additional administrative support, including help with grant proposals, may be asked of the student as needed.Training will be provided on ethics, MRI safety, and the study protocol. The student will also be trained to use the UBC survey system to design tools and enter data. He or she will then be provided supervision from the research coordinator and the work learn supervisor. The position is tailored toward students who are seeking to gain practical experience in psychiatric research. The role in itself will enable the selected student to apply classroom knowledge into a real research environment, where he or she will learn valuable practical skills related to executing a complex protocol while working with human subjects. As this position requires a high level of autonomy and integrity, the selected student will also be able to develop workplace skills and competencies.Students in programs related to health sciences, neuroscience, psychology, and medicine are preferred. Courses in research design and statistics are an asset. Interest or experience in imaging (particularly fMRI) or in cognitive control is an asset. Interest or experience related to mental health and addictions is an asset. The successful candidate will be working with a small research team and vulnerable participants, so a student with good interpersonal skills and strong English is ideal. The position is somewhat flexible and can be adapted to emphasize data collection, patient interaction, analysis, or writing based on the successful applicant's expertise and interests. 
The student will work on advancing automating algorithm design by contributing to one or both of two projects: (1) developing more “robust” models for algorithm selection and automated design more generally and (2) building a new algorithm configuration system based on recent theoretical work motivating fundamental changes to existing ideas.The first project is inspired by recent observations that machine learning models for algorithm selection can be brittle. The models often perform very well on standard benchmarks but the relationships captured by these models often look “artificial”, appearing to learn the benchmark generation process rather than underlying structure determining algorithm performance. By investigating ideas from machine learning and game theory, the student will work on developing more “robust” and generalizable models. This may involve optimizing against adversarial changes to the data, altering the data generation process, and/or looking for causal relationships in the data.The second project will build on a recent theoretical model for algorithm configuration that can be much more efficient in comparison to current best practice. The student will be involved in thinking about practical considerations for this theoretical work and run large-scale experiments to empirically investigate these ideas on real data. This will give the student an opportunity to improve upon on a large well-known software development project that is in active use for research and commercial applications.Designing efficient algorithms for solving hard-computational problems is crucial for practical applications such as scheduling, planning, and spectrum auctions. Machine learning is becoming an important tool in algorithm design, automating design decisions that previously required extensive manual work by domain experts. Two important areas of automatic algorithm design are (1) algorithm selection (selecting between algorithms by exploiting complementary strengths on different instances) and (2) algorithm configuration (optimizing parameters of algorithms over particular problem instances). The student will be involved in group research meetings and develop their research skills including effectively communicating ideas at different levels of abstraction, collaborating with other researchers, critical reading of academic literature, and knowing how to ask the right questions. The student will enhance their understanding of machine learning and game theory and gain software development experience including designing experiments to test software with large-scale computing resources.The student should have basic understanding of machine learning concepts and should be competent in java and python. Knowledge of computing clusters, statistics, and game theory will be an asset.
We are seeking a student to help with research on Kudu, a mobile platform for agricultural trade in Uganda. Kudu addresses inefficiencies in agricultural markets: in particular, farmers, with little information about the national market for their crops, selling in local markets at suboptimal prices. These inefficiencies result in lower prices for farmers (80% or more of the population in many African countries) and intra-seasonal and cross-locational price fluctuations that distort the market and reduce incentives for investing in productivity-enhancing inputs. Kudu solves these challenges by creating an electronic market for agriculture in which farmers and traders use SMS and USSD, the messaging technologies available on non-internet-enabled phones, to enter bids into our centralized nationwide database. A matching algorithm identifies profitable trades (factoring in feautures including prices, quantities, and physical distances), which are then proposed to the corresponding participants. Kudu also gathers price data and broadcasts it back to farmers and traders using SMS, drawing from a large set of national, regional, and local markets and providing a uniquely tailored information set to each user. This is a unique and challenging setting because communication is very costly (most farmers do not have access to personal computers or smartphones) making standard solutions impractical. Building an electronic market for agricultural trade in the developing world, and deploying such a system in Uganda.Our work is entirely end to end: we have gone from designing the matching algorithm, to a deployed implementation, to collecting and analyzing trade data in order to refine the matching algorithm. Your work may touch on all of these areas. Day to day work on this project would likely involve a substantial amount of programming in Python (Kudu is a Django web application). Knowledge of matching algorithms, mixed-integer programming, and game theory are all assets.The student should have strong coding skills (especially in Python), and furthermore be good at rapid prototyping, distributed computation, and working both independently and as part of a team. Background in microeconomics or development economics would be valuable but not necessary.
Internet of Things (IoT) technology is expected to transform our lives by extending the Internet into the physical realm and using it as a global platform for letting machines and smart objects communicate, sense and actuate, compute and coordinate. It has the potential to improve productivity, efficiency and/or security in various fields, including industrial, environmental, automotive, home, and health applications. The IoT technology relies on the widespread deployment of wirelessly connected devices, e.g., wireless sensor networks, and autonomous, wearable, or portable devices. Minimizing the energy/power consumption of such devices is highly desired. While energy harvesting techniques can relieve devices from the constraints imposed by battery operations, energy is a scarce resource for these devices and should be handled with care. Also, although harvesting energy from the ambient environment could potentially yield to autonomous solutions, such approaches may require a long/variable latency to harvest the required energy and may not be suited to many IoT applications. Hence, the need for solutions with optimal energy usage is becoming increasingly important. Radio-frequency (RF) transceivers are the critical building block of IoT systems and consume a major fraction of the overall power. Nevertheless, they are still overdesigned to meet the specifications at all conditions including the worst-case conditions. Given that most of the time the system is not operating in its worst-case conditions, such overdesign compromises the system's power consumption.  In particular, we have made sure that we have at least one expert for each research task on both teams from Canada and France. During the course of this research, we will first design and develop standalone reconfigurable RF blocks. Communication circuits and systems design, low-power integrated circuits, reconfigurable receiversThe student(s) will be working with a team of graduate students and researchers and will be involved in different aspects of the research including survey of the state-of-the-art designs, as well as system- and circuit-level design and simulation of building blocks of the system.Knowledge of communication systems fundamentals and familiarity with circuit-level design particularly using CMOS technology are beneficial to this research. Since the student(s) will be working with other researchers, they are expected to have good communication and team-working skills. They will further develop and improve such design, communication and teamwork skills during the course of this research. 
Air pollutants are very different in their chemical composition, reaction properties, emission sources, life time, ability to move long or short distances and their eventual impacts on human health and the environment. One of the main categories of air pollutants are Volatile Organic Compounds (VOCs) that pose great risks to both human health and environmental protection. The main purpose of this research project is to develop strategies for eco-friendly synthesis of zeolites and MOFs with a stable and accessible pore system suitable for adsorption and/or catalytic degradation of VOCs. In order to fulfill the main objective, developing a facile air sampling procedure using selective adsorbents and a measurement protocol  using suitable instrumental techniques such as gas chromatography (GC) technique is very crucial too.I have been working on environmental remediation techniques ( for air, water and soil purification) using adsorption and catalytic processes for almost 3 decades. In my research team, we synthesize, characterize/modify and use  porous nano materials including zeolites and metal organic framework materials (MOFs) for different environmental remediation processes.Students involved with this project will be trained on developing Standard Operation Procedure (SOPs) for air sampling and  analysis of collected samples using GC. They will be expected to execute air sampling to collect VOC contaminated air samples in order to measure them using instrumental techniques such as GC/MS. Depending to their background, they may have an opportunity to synthesize and characterize some porous materials for VOC capturing as well.Adequate knowledge in: chemistry,  adsorption/desorption processes, environmental pollution  and remediation (specifically on air pollution), instrumental analysis (e.g. GCMS, GCFID, ...), would be very helpful.background  in material science particularly in synthesis of inorganic and organo-metal compounds would be an asset
Persistent organic pollutants (POPs) are organic compounds that are resistant to environmental degradation through chemical, biological, and photolytic processes. POPs can last in the environment for long periods of time and travel long distances (e.g. dioxins and furans). Because of their persistence, POPs bioaccumulate with potential significant impacts on human health and the environment. The effects of POPs on human and environmental health were discussed, with the intention to eliminate or severely restrict their production, by the international community at the Stockholm Convention on Persistent Organic Pollutants in 2001. Many POPs are currently or previously used as pesticides, solvents, pharmaceuticals, and industrial chemicals. One example is atrazine (C8H14ClN5)   is a herbicide of the triazine class. Atrazine is used to prevent pre- and post- emergence of broad leaf weeds in crops such as maize and sugarcane and on turf, such as golf courses and residential lawns.According to Health Canada, “in areas where atrazine is used extensively, it (or its dealkylated metabolites) is one of the most frequently detected pesticides in surface and well waters. Atrazine contamination has been reported in British Columbia, Nova Scotia, Prince Edward Island, Quebec, Ontario and Saskatchewan. The main purpose of this research project is to develop a method to measure targeted herbicides and pesticides in local water samples as well as to design new adsorbents/catalysts based on porous inorganic materials for efficient purifying of water samples contaminated with persistent organic molecules such as herbicides and pesticides. In order to fulfill the main objectives, the following activities will be conducted during the course of this project1- Accurate identification and quantification of different classes of POP molecules including herbicide and pesticides using HPLC-MS2-  The next step will be to develop an affordable and eco-friendly method for the removal of these pollutants in contaminated watersAs an analytical chemist, I have been working in water and wastewater purification and treatment processes for many years. I have extensive experience on using porous materials such as natural and synthetic zeolites for removal of different pollutants including heavy metals, anions, and VOCs, etc. from contaminated water and waste water.Students involved with this project will be trained on developing Standard Operation Procedure (SOPs) for sampling and  analysis of collected water samples using HPLC-MS. Depending to their background, they may have an opportunity to synthesize and characterize some porous materials for POPs removal applications. Adequate knowledge in: analytical and organic chemistry,  biological science, adsorption/desorption processes, environmental pollution  and remediation (specifically on water pollution), instrumental analysis (e.g. ICP, HPLC, ...), would be very helpful.Background  in material science particularly in synthesis of inorganic and organo-metal compounds would be an asset
The last decades were marked by a significant widening in the range of structural application of timber. There is, however, a growing need for the maintenance and upgrading of existing buildings for economic, environmental, historical and social concerns. Worldwide, a large proportion of the existing building stock is more than 50 years old; many of these buildings need to be adapted for more sophisticated present and future requirements. The need for structural reinforcement of timber buildings may become necessary from motivations such as change of use, changes in regulatory specifications, interventions to increase seismic resistance, deterioration due to poor maintenance, or exceptional damaging incidents. One method to reinforce timber is adding elements to increase strength and stiffness; the options range from mechanical fasteners like glued-in rods and self-tapping screws, adhesive systems, steel straps and plates, ever more widely fibre-reinforced polymers, and most recently nanotechnology.In the project, timber elements with mechanical reinforcements will be investigated considering a wide range of parameters. A statistically significant number of specimens will be tested, herein 10 for each parameter combination. The load-deformation behaviour in a selected subset of tests will be monitored, with special focus close and beyond failure.The University of Northern British Columbia (UNBC) in Prince George, Canada, seeks qualified candidates to advance the applications of Reinforcement methods in Timber Engineering. The research aims to offer robust and practical design guidance considering gravity and seismic loads. Heightened public awareness regarding carbon footprints has dramatically increased the demand for sustainable construction and has initiated resurgence in the use of wood in tall residential and non-residential buildings. Together with the development of new engineered wood products and advanced connectors, wood-based hybrid structures that combine wood with different materials represent tremendous potential. The student will be involved in the sampling, fabricating, testing and analyzing of timber test specimens. This will involve selecting test samples from a larger batch of material, using hand and machine tools to cut wood specimens, using advanced materials test equipment to carry out experiments, and applying spreadsheet tools and statistical programs to analyse the results. While previous knowledge and experience in some of these areas is expected, the student will be given all necessary guidance to acquire the necessary skills to successfully contribute to the research project.The intern should have a background in either civil engineering, materials science, or a related field. The candidates further need to meet following criteria:• Interest in timber engineering;• Willingness to work in a laboratory environment;• Demonstrated proficiency in written and spoken English.
There is an acute need for research to develop value-added applications for wood and wood products such as Cross-Laminated-Timber (CLT). One prominent target area are mid- and high-rise structures. In seismic regions, such as Western Canada, connectors must provide ductility to otherwise rigid building systems composed of CLT panels. There are a number of options available, one of the most promising are Self-Tapping-Screws (STS). The objective of the project is to develop design guidance for CLT assemblies connected by STS for large structures, considering seismic loads. Experimental, numerical and analytical work on the material, component and system levels will be combined to achieve this objective. The project can contribute to increasing the market share of wood products in the North American construction sector, and thus, the project contributes to reducing the carbon footprint of structures.The University of Northern British Columbia (UNBC) in Prince George, Canada, seeks qualified candidates to advance the applications of Self-Tapping-Screws (STS) in Timber Engineering. The research aims to offer robust and practical design guidance for STS in Cross-Laminated-Timber, considering gravity and seismic loads.Heightened public awareness regarding carbon footprints has dramatically increased the demand for sustainable construction and has initiated resurgence in the use of wood in tall residential and non-residential buildings. Together with the development of new engineered wood products and advanced connectors, wood-based hybrid structures that combine wood with different materials represent tremendous potential. The student will be involved in the sampling, fabricating, testing and analyzing of timber assemblies. This will involve selecting test samples from a larger batch of material, using hand and machine tools to cut wood specimens, fabricating the timber assemblies, using advanced materials test equipment to carry out experiments, and applying spreadsheet tools and statistical programs to analyse the results. While previous knowledge and experience in some of these areas is expected, the student will be given all necessary guidance to acquire the necessary skills to successfully contribute to the research project.The applicants should study for a degree in either civil engineering, wood science, or mechanical engineering. The candidates further need to meet following criteria:• Strong interest in timber engineering;• Willingness to work in a laboratory environment;• Demonstrated proficiency in written and spoken English.
Contact joints between posts and beams can be found in many timber structures, ranging from traditional timber frame homes to engineered large-span structures. The traditional contact joint uses a simple plane geometry, where the force runs parallel to the grain in the post and is introduced perpendicular to the grain in the beam. The problematic in this type of joint is the significant difference in stiffness and strength of timber in relation to the grain angle. The compressive strength perpendicular to the grain is difficult to describe due to its semi-plastic behaviour that depends on deformation, specimen geometry, and loading. Currently, no common definition for the compressive strength is agreed upon and a series of empirical models exist. Different possibilities exist to improve the performance of contact joints, e.g. using an intermediary hardwood piece with higher density or using self-tapping screws. Both methods, however, introduce additional material and working steps in the process. In the project, an alternative approach is investigated, namely non-plane geometries that allows the transfer of forces at an angle to the grain. Since ductile behaviour dominates the performance of contact joints, an orthotropic non-linear multi-surface plasticity model, implemented into the commercial software Ansys is applied to model the joint behaviour.Wood structures are on the rise! Heightened public awareness regarding carbon footprints has dramatically increased the demand for sustainable construction and has initiated resurgence in the use of wood in tall residential and non-residential buildings. Together with the development of new engineered wood products and advanced connectors, wood-based hybrid structures that combine wood with different materials represent tremendous potential. Reliable design guidance is needed for a successful market implementation of wood-based hybrid systems. The student will be involved in benchmarking the numerical model to experimental tests that were previously conducted on timber joints. Different joint configurations resulted in different load-deformation behaviour. A sensitivity study using optimization software will be carried out to identify the relevant material and geometry parameters. These results will be expanded with statistics to identify correlations between input and output parameters, and different optimization algorithms will be applied to optimize the parameter set. The goal is design contact joints with superior behaviour. The intern should have a background in either civil engineering, mechanical engineering, materials science, or a related field. Knowledge and experience in using finite element software is required. The intern further needs to be interested in the area of timber engineering and be proficient in English.
Two major voting systems, namely regional voting (i.e., ElectoralCollege (EC)) and national/global voting (i.e., popular vote), areused for political elections as well as in certain areas of scientificresearch, such as pattern classification and vision processing. Wehave developed a general theory for the stability analysis of ECsystem and popular vote system. Our EC theory demonstrates thatregional voting is usually more stable than national voting.Convolutional Neural Networks (CNN) has gained great successes incomputer vision in recently. CNN involves also the idea of regionalmatching. We are to seek the theoretical connections between CNN andElectoral College framework.Artificial Intelligence, Political Voting, Computer VisionTwo possible student roles are available:Theory role: We will investigate the possibilities to apply thestability analysis technique used in EC theory in the analysis of CNN.To take this role, the student should have a strong math background.Practical role: We will develop a heavy overlapped Electoral Collegemodel for the applications such as human face recognition. To takethis role, the student should be familiar with GPU based programming.Familiar with Theano code of Python programming is a plus.Excellent Math Skills, Computer Programming Skills, GPU based programming
Two major voting systems, namely regional voting (i.e., ElectoralCollege (EC)) and national/global voting (i.e., popular vote), areused for political elections as well as in certain areas of scientificresearch, such as pattern classification and vision processing. Wehave developed a general theory for the stability analysis of ECsystem and popular vote system. Our EC theory demonstrates thatregional voting is usually more stable than national voting.Convolutional Neural Networks (CNN) has gained great successes incomputer vision in recently. CNN involves also the idea of regionalmatching. We are to seek the theoretical connections between CNN andElectoral College framework.Artificial Intelligence, Political Voting, Computer VisionTwo possible student roles are available:Theory role: We will investigate the possibilities to apply thestability analysis technique used in EC theory in the analysis of CNN.To take this role, the student should have a strong math background.Practical role: We will develop a heavy overlapped Electoral Collegemodel for the applications such as human face recognition. To takethis role, the student should be familiar with GPU based programming.Familiar with Theano code of Python programming is a plus.Excellent Math Skills, Computer Programming Skills, GPU based programming
Prosopagnosia, aka face blindness, is an impairment in the recognition of human faces.  People with prosopagnosia have difficulties in recognizing the faces of others whom they should be very familiar with, such as close family members. A few online face testing websites have been developed  for helping the diagnosis of prosopagnosia. An obstacle for using these testing websites is that a patient has to be familiar with, at least, a large part of celebrities in the database. We are to develop a system that overcome such an obstacle.Artificial Intelligence, Political Voting, Computer VisionDevelop mathematical self-adaptive models; Develop an online system based on the models.Excellent Math Skills,  Excellent Web-based Programming Skills
In Canada, one in five older adults live in rural areas. Older adults living in rural areas are often vulnerable, facing multiple challenges to access health care including poor access to care, lack of community services, lower incomes, higher costs of living, and challenges with transportation. Use of eHealth Technology by older adults is increasing but has been embraced differently than younger persons. In rural, remote, and northern communities in Canada, the importance of eHealth technology including mobile health apps and telehealth has steadily grown in recent years. This research project aims to better understand how older adults perceive and use/do not use eHealth technology. This project works closely with knowledge users from the Information Technology department at the Northern Health Authority.  A partnered team approach is integrated throughout this framework involving our knowledge users in each step of the process. The MITACs student will work collaboratively with community partners. This will ensure more timely and effective ways to disseminate the information to policy and decision makers in northern British Columbia.As a member of this multidisciplinary team, the MITACs research intern will take an active role to conduct a research summarizing findings to better understand how use of eHealth technology is mitigating the ‘digital divide’ for older adults residing in rural, remote, and northern communities in Canada. With the emergence of literature focusing on the integration and increased use of eHealth technology from the perspective of rural, remote, and northern communities, it is very timely to identify the impacts eHealth technology has had on older adults in these areas.The work completed during this MITACs internship may be a foundation for future opportunities at the Masters level. We have successfully recruited previous MITACs interns to return to UNBC and undertake MSc degree engaging in research with my research team.Dr. Freeman is an Assistant Professor in the School of Nursing at the University of Northern British Columbia, current Vice President of the International Association on Geriatrics and Gerontology Coalition of Student Organizations, co-President of the British Columbia Psychogeriatrics Association and an interRAI Canada researcher. Employing a population health perspective, Dr. Freeman’s research focuses on improving the health and well-being of vulnerable populations with specialization in the areas of aging, technology, hospice palliative care, informal caregiving, and centenarians. Dr. Freeman’s is skilled at mentoring quantitative and qualitative research methods, primary and secondary data collection, and conducting knowledge synthesis. The student and supervisor will conduct a knowledge synthesis to importance of eHealth technology for older adults residing in rural, remote, and northern communities. The MITACs intern will collaborate with the Health Sciences librarian to develop a literature search strategy and retrieve all relevant literature.  Next, with support and guidance from Dr. Freeman, the MITACs intern will lead the data extraction and synthesis. Dr. Freeman will mentor the MITACs intern to then employ a thematic and numerical approach to analyze the data. In addition, there will be opportunity for the student to analyze secondary data provided by the local health authority to create health profiles and characterize persons according to their geographical status (rural vs. urban dwelling in the north). The student will be encouraged to identify whether there are any health disparities between rural and urban dwelling older adults in the north. The student may have opportunity to visit local research sites and participate directly in knowledge exchange activities with community stakeholders. The student will be able to collaborate with members of the Dr. Freeman’s team and network with Health Authority decision-makers. It is expected that the student prepare written and oral reports on their research findings to be disseminated to research partners and community stakeholders. In addition, the student will be expected to contribute to drafting of a manuscript to disseminate research findings to a larger audience. Required-Background in health sciences, population health, public health, medicine or nursing-High personal motivation, self-management, and detail-orientation-Take responsibility meeting deadlines and making progress without direct supervision-Enjoy interacting with people-Interested in aging, gerontology, and technology-Enthusiasm and willingness to learn new software and research methodsWillingness to:-Perform literature search and synthesize information in a timely manner-Prepare tables, graphs, fact sheets and written reports -Prepare manuscripts suitable for publication-Proficient using Microsoft Office (Word, Excel, PowerPoint)*Am keen to support a student who is interested to pursue a Master’s degree in the future
In Canada, one in five older adults live in rural communities. These older adults are often vulnerable, facing multiple challenges to access health care services including poor access to community services/supports, lower incomes, higher costs of living, and challenges with transportation/mobility. Informal caregivers play an important role to support older adults to remain in their communities and age in place.  In 2012, over 8 million Canadians provided care to a family member or friend who had a long-term health condition, disability, or age-related problem.  In rural and northern communities in Canada, the importance of caregiver engagement to support navigation of service access and utilization for older adults is paramount. This knowledge synthesis project aims to better understand the role caregivers play to support older adults to access care services and navigate the Canadian healthcare system. As a member of Dr. Freeman’s multidisciplinary team, the MITACs intern will conduct a scoping review synthesizing recent research findings on the role caregivers play to support older adults to navigate the healthcare system. Furthermore this project aims to identify and describe the health literacy of rural caregivers specific to northern communities in Canada.  With the emergence of literature focusing on role of caregivers as health care system navigators as well as expanding of information on health literacy, it is very timely for this project to identify the barriers and facilitators caregivers experience when assisting older adults to navigate the health care system specific to a rural and northern context.Our partnered team approach involves community knowledge users from the Northern Health Authority throughout the process. We will work collaboratively with community partners in an iterative process. Feedback received will inform the most timely and effective ways to disseminate the information to policy and decision makers in northern British Columbia. Dr. Freeman is an Assistant Professor in the School of Nursing at the University of Northern British Columbia, current Vice President of the International Association on Geriatrics and Gerontology Coalition of Student Organizations, co-President of the British Columbia Psychogeriatrics Association and an interRAI Canada researcher. Employing a population health perspective, Dr. Freeman’s research focuses on improving the health and well-being of vulnerable populations with specialization in the areas of aging, technology, hospice palliative care, informal caregiving, and centenarians. Dr. Freeman’s is skilled at mentoring quantitative and qualitative research methods, primary and secondary data collection, and conducting knowledge synthesis. The student and supervisor will conduct a knowledge synthesis research project to examine the role informal caregivers play to support older adults to navigate the health care system so that they may remain in the rural and northern communities, and access care and services to enable them to age in place. The MITACs intern will collaborate with the Health Sciences librarian to develop a literature search strategy and retrieve all relevant literature.  Next, with support and guidance from Dr. Freeman, the MITACs intern will lead the data extraction and synthesis. Dr. Freeman will mentor the MITACs intern to then employ a thematic and numerical approach to analyze the data. In addition, there will be opportunity for the student to analyze secondary data provided by the local health authority to create health profiles and characterize older adults who access health care services according to their geographical status (rural vs. urban dwelling in the north). The student will be encouraged to identify whether there are any health disparities between rural and urban dwelling older adults in the north and to prepare a report for presentation to our community partners. This project will also examine how the role of patient navigation affects the health and wellbeing of informal caregivers.  The student may have opportunity to visit local research sites and participate directly in knowledge exchange activities with community stakeholders. The student will be able to collaborate with members of the Dr. Freeman’s team and network with Health Authority executives and decision-makers. It is expected that the student prepare written and oral reports on their research findings to be disseminated to research partners and community stakeholders.  In addition, the student will be expected to write a manuscript to disseminate their research findings to a larger audience. Required-Background in health sciences, population health, public health, medicine or nursing-High personal motivation, self-management, and detail-orientation-Take responsibility meeting deadlines and making progress without direct supervision-Enjoy interacting with people-Interested in aging, gerontology, and technology-Enthusiasm and willingness to learn new software and research methods-Proficient using Microsoft Office (Word, Excel, PowerPoint)Willingness to:-Perform literature search and synthesize information in a timely manner-Prepare tables, graphs, fact sheets and written reports -Prepare manuscripts suitable for publication*Am keen to support a student who is interested to pursue a Master’s degree in the future
Boreal and sub-boreal forests in western Canada often contain mixedwood stands comprised of deciduous species growing in mixture with conifers.  While regional forest practices have historically promoted the growth of conifers the ecological and economic benefits of mixedwood forest are increasingly being recognized.  Compared to pure conifer stands the dynamics of mixedwood stands are more complex due to differences in species phenology and the impact this has on the timing and intensity of competition for resources.    The aim of this project is to evaluate how competition for light and moisture changes within and between growing seasons, and examine the influence this has on the growth of deciduous and conifer species and the longer term dynamics of mixedwood stand.  We use three complimentary approaches to evaluate how conifers (spruce) and deciduous (aspen) trees respond to inter and intra-annual variation in limiting resources.  First, we directly measuring the growth environment experienced by trees in mixedwood stands throughout the growing season, while simultaneously measuring trees daily growth response.  This data allows us to focus on how trees respond to within year variation.  Second, we take wood cores and use dendrochronology methods to examine how the growth of spruce and aspen have historically responded to changes in their growth environment, and in particular how trees respond to past forest management interventions that have modified the competitive environment.  Long term dendrochronology data allows us to evaluate tree responses to between year variation and decadal trends.  Third, the empirical data that we collect is used to parameterize process based forest models that are then used to evaluate the dynamics of mixedwood stands over longer time periods and under changing environmental conditions.  By gaining a better understanding of how individual species in mixedwood stands respond to shifting environmental conditions we aim to improve forest management practices.     Forest ecosystems are influence by factors operating across a range of spatial and temporal scales.  Regional climatic drivers such as temperature and precipitation, in combination with landscape disturbances such as fire and insect, influence the long term trajectory of forests while local site conditions influence how trees compete for limiting resources such as light and water.  My research aims to: 1) better understanding how these cross-scale factors interact to influence forest dynamics, 2) improve our ability to project how future environmental changes will influence the dynamics, resilience, and value of our forests, and 3) to improve forest management practices.The student working on this project will gain experience in three important areas: colleting forestry field data, processing tree cores samples within the laboratory, and analysing forestry data using statistical and process based models.Field work will be done in mixedwood forest stands in the Prince George forest district.  One of the main tasks of the student will be to assist with collecting environmental data relating to light and moisture levels throughout different forest stand types, and at different locations within these stand.  Data collection will primarily be done using electronic light and moisture probes, but will require the student to collect data under challenging field conditions.  Concurrent with the collection of environmental data the student will also assist with collecting tree growth data relating to tree diameter, height, and canopy structure.The student will also assist with taking increment cores from which dendrochronological data will be collected.  Increment cores from the research stands will be returned to the laboratory where the student will assist with mounting and preparing them for measurement.  The student will then assist with collecting tree growth data from the cores which will involve fine grain microscope work, data entry, and the processing and initial exploration of the data.  As such, the student will be participating in all aspects of the dendrochronology work from initial sample collection to data analysis.Statistical analysis of environmental data and tree growth, from both forest measurements and dendrochronology sources, will be done to evaluate the primary constraints limiting the growth of spruce and aspen throughout their lives.  The student will assist with data management and will be guided through the basics of model development and model selection.  This work will be done in the R computing environment and will require the student to contribute to the development of analysis scripts.Students should be comfortable working in the forest, and interested in understanding the fundamental processes that shape forest ecosystems.  Previous forestry experience is ideal, but a general background in forest or population ecology is fine.  Students should be familiar with microscope work, and past exposure to dendrochronology methods is beneficial but not required.  In addition to collecting data in a field and laboratory setting, students will also be involved with data processing and analysis and therefore need to be willing to learn basic computer coding and analysis.  Past experience with scripting languages such as R is beneficial but not required. 
We seek motivated interns and graduate students who will work with my research group. A background in earth science (e.g. geology or physical geography) is ideal, but some of our research involves physically based modeling (so we would also entertain students with applied mathematic or physics degrees). We are currently working on the following research topics: a) glaciers as erosive agents; b) paleoclimate reconstruction using annually-laminated lake sediments; c) terrestrial cosmogenic nuclide dating of glacier moraines; d) mass change of glaciers using remote sensing technologies, global positioning systems, and field observations; and e) simulation of mountain climate using regional climate models. Some of our fieldwork involves hiking to glaciers, so outdoor experience is an asset. When a suitable placement is found, I work with interns to identify a research project from these five research topics which would best complement the intern’s academic development.My research program centers around earth surface systems in three thematic areas: i) Holocene glacier fluctuations; ii) environmental controls of proglacial lake sedimentation; and iii) recent and future changes to the cryosphere. All of these research themes are linked to climate. My short- and long-term objectives are to improve our understanding of how past and present climate affects geophysical systems such as glaciers, lakes, and drainage basins. Much of my recent work involves geodetic techniques and numerical modeling.You will work with me, my graduate students and postdoctoral fellows in a dynamic research group. I am especially keen on working with students who see a career in earth sciences (academia, government or private science). Ideally, you should have background in earth science. I am especially keen on working with students who have background in mathematics, physics and/or computer science. Much of the work my research group does involves analysis of remotely-sensed data (airborne and satellite-based). You should have some experience in computer programming (my group uses Python and Fortran). Ideal candidates would also be physically fit as much of our work involves visiting remote glaciers (helicopter and hiking) where we do research. 
We have created a glacier inventory ~2005 from satellite imagery for western Canada, and have updated some sub-regions in recent years to show the impact of warming over the last decade. This is not complete, and in the last year, the launch of the European Space Agency (ESA) Sentinel-2 satellite creates additional opportunities to cover our area and more frequently than before. The first summer image  data for the northern hemisphere were acquired in 2016, and will be compared with similar data from the Landsat satellites, which have a ~40 year archive. Collectively, we will use these data and GIS/DIP software to map the latest glacier extents compared to the previous inventory and create 2D/ 3D visualisations of the landscape. If funded, this project would dovetail with other projects involving the glaciers of western Canada.I teach and research in the combined geomatics technologies - Geographic Information Systems (GIS), remote sensing and cartography. I apply these to the mapping and updating of glacier extents and elevations, for their implications in global warming. These procedures take advantage of the ever increasing number of earth observation satellites launched in the new millenium, as well as airborne imaging. In combination with hstoric mapping and Little Ice Age (LIA-1850) extents which are often clearly visible on satellite images, we can assess ice extent change and consider its potential impact locally and downstream.- Initial training, if needed with GIS / DIP software, along with familiarisation with western Canada from maps and online viewers- Review current literature on glacier mapping from satellite imagery- Search and download suitable satellite images from tThe student should be familiar and experienced with GIS and/or digital image processing (DIP) software. Further experience with geomatics tools, e.g. GPS and LiDAR might be useful, along with knowledge of glaciers and glacial environments. Outdoors activities may include hiking to glaciers, and general interest in the outdoors enables interns to take advantage of the local area facilities and natural environment. Prince George is the largest city in northern British Columbia, but it is still a relatively small size and the region is mostly  forested, or mountainous.
We seek motivated interns and graduate students who will work with my research group. A background in earth science (e.g. geology or physical geography) is ideal, but some of our research involves physically based modeling (so we would also entertain students with applied mathematic or physics degrees). We are currently working on the following research topics: a) glaciers as erosive agents; b) paleoclimate reconstruction using annually-laminated lake sediments; c) terrestrial cosmogenic nuclide dating of glacier moraines; d) mass change of glaciers using remote sensing technologies, global positioning systems, and field observations; and e) simulation of mountain climate using regional climate models. Some of our fieldwork involves hiking to glaciers, so outdoor experience is an asset. When a suitable placement is found, I work with interns to identify a research project from these five research topics which would best complement the intern’s academic development.My research program centers around earth surface systems in three thematic areas: i) Holocene glacier fluctuations; ii) environmental controls of proglacial lake sedimentation; and iii) recent and future changes to the cryosphere. All of these research themes are linked to climate. My short- and long-term objectives are to improve our understanding of how past and present climate affects geophysical systems such as glaciers, lakes, and drainage basins. Much of my recent work involves geodetic techniques and numerical modeling.You will work with me, my graduate students and postdoctoral fellows in a dynamic research group. I am especially keen on working with students who see a career in earth sciences (academia, government or private science). Ideally, you should have background in earth science. I am especially keen on working with students who have background in mathematics, physics and/or computer science. Much of the work my research group does involves analysis of remotely-sensed data (airborne and satellite-based). You should have some experience in computer programming (my group uses Python and Fortran). Ideal candidates would also be physically fit as much of our work involves visiting remote glaciers (helicopter and hiking) where we do research. 
In this fast changing world, the modern businesses are increasingly adopting to automation. As the older generation of the workforce is going into retirement, it is becoming increasingly difficult to recruit and retain new talents. Also, as businesses become larger, their processes are becoming increasingly hard to comprehend and understand as a whole. A well designed software system model can help industry processes to be better understood, instead of having to rely on vague sets of best practices which try to encompass most situations. This project will be aimed at designing web-based interactive computer game that is scalable, competitive, engaging, and educational business process system that captures the essence of a business process. The system will involve a pre-defined set of management roles involved in the business process. The player will assume the role of a manager and is responsible for the success or failure of the business under various scenarios that can be emulated in the system. There are several research challenges involved in this project.The first challenge is abstracting and modeling a business process with an acceptable level of accuracy. Equally challenging is building a comprehensive serious game based simulation framework. Design andimplementation of such as a comprehensive software is a complex process as it incorporates research frommultiple areas of computer science. Some of the key research issues are coordination and synchronization ofmultiple components of the software system, scalability and fault-tolerance, effective visualization, testing andvalidation, etc. These issues are intertwined. For example, to get an accurate representation of a businessprocess, a large number of components needs to be modeled and implemented within the system. However,as more components and details are added, the time and effort required to accurately model and simulatethe business process will also increase.My research areas include software design, modeling and simulation, game design, distributed computing, algorithm design and performance analysisWill involve in literature review, modeling and software implementation, software design and testing, technical report writing, and presentation.Requires good programming skill and eager to learn. Knowledge of modeling and simulation and game design is desirable. Willingness to work with other students is needed. I want the MITACS experience to be benefitted both ways. In the past, I had students from India. This year I have student from Mexico. For 2018, I would be happy to have students from Europe (France and Germany). This is not a constrain as I will be giving priority to best students from any of the allowed countries, but a slight inclination to bring international experience to my lab.
Referring to IPCC, 2014: Climate  Change  2014:  Synthesis  Report about the future climate changes, risks and impacts, it is observed that the  continued  emission  of  greenhouse  gases  will  cause  further  warming  and  long-lasting changes  in  all  components  of  the  climate  system,  increasing  the  likelihood  of  severe, pervasive and irreversible impacts for people and ecosystems. Limiting climate change would require  substantial  and  sustained  reductions  in  greenhouse  gas  emissions  which,  together  with adaptation, can limit climate change risks. Further, as key drivers of future climate, it is noted that cumulative emissions of CO₂ largely determine global mean surface warming by the late 21st century and beyond. Projections of greenhouse gas emissions vary over a wide range, depending on both socio-economic development and climate policy. World emissions of CO₂ from energy consumption increased by 0.1% in 2015 (BP Statistical Review of World Energy, June 2016, bp.com/statisticalreview). Globally, petroleum supplies 32.5% of global energy use and was responsible for 35.3% of global carbon dioxide emissions in 2011(Center for Climate and Energy Solutions  (https://www.c2es.org/energy/source/oil). Proposed study will focus at in-depth statistical investigations: Modeling and predicting global temperature increase and the global CO₂ emissions increase;  parametric, non-parametric, empirical models; resampling and simulations; validation of the fitted models.Computational Statistics and Applied Statistics: Prediction; Fuzzy regression models; Copula functions and Applications; Information measures and image processing; Stochastic models in financeAccessing, editing, preparing  data; using computer programming and software for the analysis; carrying out statistical/algebraic calculations, writing analytical report.Intermediate knowledge of calculus, math,   statistics, computer programming
Fuzzy data is a combination of fuzzy variable and random variable and can characterize both fuzziness and randomness. The mean chance of a fuzzy random event is an important concept in fuzzy random optimization, just like the probability of a stochastic event in stochastic optimization and the credibility of a fuzzy event in fuzzy optimization. A classical standard linear regression model expresses the linear relationship between a study variable and explanatory variables. However, the classical  statistical regression may be problematic in cases  if the data set is too small, or there is difficulty in verifying that the error is normally distributed, or if there is vagueness in the relationship between the dependent and independent variables, or if there is ambiguity associated with the event, or if the linearity assumption is inappropriate.  These are the situations fuzzy regression is meant to address. Fuzzy regression models include a fuzzy output, fuzzy coefficients and a non-fuzzy input vector. The basic idea is to minimize the fuzziness of the model by minimizing the total support of the fuzzy coefficients subject to including all the given data. The primary aim is to use the optimization properties of fuzzy variables in regression analysis [Conceptualize  the  general components of  fuzzy regression; Issues related to fuzzy regressions (fuzzy regression models and possibilistic regression (PR) models); Fit fuzzy least-squares regression; Applications to energy and health sciences data].Computational Statistics and Applied Statistics: Prediction; Fuzzy theory; Copula functions; Information measures and image processing; Stochastic models in financeLiterature review; Algebraic/Numerical calculations; Preparing programming codes for analysis; Report writingB.Sc. (Math, Stats, or Computer Sc) or B.Sc. Engineering or B.Tech. or B. Sc. Computer Applications
Two major voting systems, namely regional voting (i.e., ElectoralCollege (EC)) and national/global voting (i.e., popular vote), areused for political elections as well as in certain areas of scientificresearch, such as pattern classification and vision processing. Wehave developed a general theory for the stability analysis of ECsystem and popular vote system. Our EC theory demonstrates thatregional voting is usually more stable than national voting.Convolutional Neural Networks (CNN) has gained great successes incomputer vision in recently. CNN involves also the idea of regionalmatching. We are to seek the theoretical connections between CNN andElectoral College framework.Artificial Intelligence, Political Voting, Computer VisionTwo possible student roles are available:Theory role: We will investigate the possibilities to apply thestability analysis technique used in EC theory in the analysis of CNN.To take this role, the student should have a strong math background.Practical role: We will develop a heavy overlapped Electoral Collegemodel for the applications such as human face recognition. To takethis role, the student should be familiar with GPU based programming.Familiar with Theano code of Python programming is a plus.Excellent Math Skills, Computer Programming Skills, GPU based programming
Two major voting systems, namely regional voting (i.e., ElectoralCollege (EC)) and national/global voting (i.e., popular vote), areused for political elections as well as in certain areas of scientificresearch, such as pattern classification and vision processing. Wehave developed a general theory for the stability analysis of ECsystem and popular vote system. Our EC theory demonstrates thatregional voting is usually more stable than national voting.Convolutional Neural Networks (CNN) has gained great successes incomputer vision in recently. CNN involves also the idea of regionalmatching. We are to seek the theoretical connections between CNN andElectoral College framework.Artificial Intelligence, Political Voting, Computer VisionTwo possible student roles are available:Theory role: We will investigate the possibilities to apply thestability analysis technique used in EC theory in the analysis of CNN.To take this role, the student should have a strong math background.Practical role: We will develop a heavy overlapped Electoral Collegemodel for the applications such as human face recognition. To takethis role, the student should be familiar with GPU based programming.Familiar with Theano code of Python programming is a plus.Excellent Math Skills, Computer Programming Skills, GPU based programming
Improvements in life expectancy have led to increasing numbers of persons aged 65 years and greater.  Older adults age with a disproportionate number of chronic diseases compared to their younger counterparts. Increases in disease burden and health complexity are associated not only with disability but also with diminished quality of life and increased likelihood of depression.  The World Health Organization defines quality of life as ‘an individual’s perception of their position in life in the context of the culture and value systems in which they live, and in relation to their goals, expectations, standards and concerns’ (WHOQOL Group, 1994). As the population in Canada continues to age, efforts by frontline clinicians to improve the quality of life of older adults thereby adding quality to their later years has become a priority. To best support quality of care and quality of life of older adults, decision makers need up-to-date information.This knowledge synthesis will examine the intersection of aging and quality of life from a rural and northern perspective. The goal is to better understand how primary care nurses working in rural, remote, and northern communities in Canada support the quality of life of the older adults they provide care to. This scoping review will unpack the multifaceted concept of QOL of older adults receiving care in primary care settings and the nurse’s role in supporting that QOL.  Focus will be on identifying similarities and differences by geographic location of care. An important question to investigate will be “What are the differences in the supports nurses provide for older adults’ quality of life in rural northern communities compared to supports for those residing in urban northern communities”.Dr. MacLeod, Professor in UNBC’s Schools of Nursing and Health Sciences and Research Chair in Knowledge Mobilization, is a proven leader and mentor in knowledge translation and implementation science. She leads the Rural and Northern Practice Research Program, undertakes partnered research with the local health authority, and is active in national and regional research and knowledge translation networks. Dr. MacLeod’s research interdisciplinary team is highly skilled at mentoring in qualitative, quantitative, and mixed research methods as well as conducting primary and secondary data collection and various forms of knowledge synthesis.As a member of Dr. MacLeod’s Rural and Northern Practice Research team, the MITACs intern will be supported to conduct a scoping review synthesizing recent research findings on the how nurses practice in ways that support the quality of life of older adults who access care services in the primary care setting. The MITACS intern will work with the team, including a Health Sciences Librarian to first determine the search approach and retrieve literature, then extract data and with the support of Dr. MacLeod, synthesize the findings into themes.  Dr. MacLeod’s partnered team approach involves community knowledge users from the Northern Health Authority throughout the process. The MITACs intern will work collaboratively with community partners in an iterative process of determining literature sources, interpreting results and determining conclusions. Feedback received will inform the most timely and effective ways to disseminate the information to policy and decision makers in northern British Columbia. This knowledge synthesis aims to better understand the clinical role nurses take to promote quality of life when providing care to older adults who access care services in the primary care setting. In order to help learn about the context of the topic and review, the MITACs intern will be able to visit research and practice sites with Dr. MacLeod or other members of her research team to participate directly in discussions with nursing practice leaders.It is expected that the MITACs intern will prepare written and oral reports on their research findings to be disseminated to our research colleagues and health authority partners. In addition, the MITACS intern will be expected to write a manuscript to disseminate their research findings to a larger audience. Required• Background in nursing, health sciences, population health, or public health• High personal motivation, self-management, and detail-orientation• Take responsibility meeting deadlines and making progress without direct supervision• Ability to think outside the box to develop innovate and creative solutions• Enjoy interacting with people• Interested in aging and gerontology• Enthusiasm and willingness to learn new software and research methodsAbility to:-Perform literature search and synthesize information in a timely manner-Prepare tables, graphs, fact sheets and written reports -Prepare manuscripts suitable for publication-Proficient using Microsoft Office (Word, Excel, PowerPoint)
In Canada about 12% of nurses provide care to the 18% of Canada’s population who live in rural and remote communities. In British Columbia, 7% of the nurses in the province provide care to the 12% of BC’s population who live in rural and remote communities. Nurses in rural and remote communities often have to be multi-specialist generalists, who need to care for all of those in the community. Recruiting nurses to small communities, and retaining them in those communities is a longstanding, complex problem, leading to shortages in many communities.  It is not yet known what approaches to health human resource policies and planning contribute to optimally recruiting and retaining nurses in small rural, remote and northern communities. This project focuses on extending the analysis and translating the findings of the Nursing Practice in Rural and Remote Canada II study (http://www.unbc.ca/rural-nursing). Working with the advice of policy makers and health services planners in rural and northern British Columbia, the project will include contributing to further qualitative and quantitative analysis of the national study data. The findings will be contextualized to the northern BC context, including the creation of materials to assist nursing, health services, and human resource leaders in implementing the findings of the study. The project will address two questions: “What approaches to the recruitment and retention of nurses have the potential to work well in rural and northern settings? What is needed by nursing, health services, and human resource leaders to incorporate the study findings into their planning for recruitment and retention of nurses in rural and remote communities?Dr. MacLeod, Professor in UNBC’s Schools of Nursing and Health Sciences and Research Chair in Knowledge Mobilization, is a proven leader and mentor in rural and remote nursing, knowledge translation and implementation science. She leads the Rural and Northern Practice Research Program, undertakes partnered research with the local health authority, and is active in national and regional research and knowledge translation networks. Dr. MacLeod’s research interdisciplinary team is highly skilled at mentoring in qualitative, quantitative, and mixed research methods as well as conducting primary and secondary data collection and various forms of knowledge synthesis.As a member of Dr. MacLeod’s Rural and Northern Practice Research team, the MITACs intern will be supported to contribute to the quantitative and qualitative analysis of recent survey data from the Nursing Practice in Rural and Remote Canada II study, and to create communication documents from that analysis. The MITACS intern will work with the team, to retrieve and synthesize literature, to contribute to data analysis, and to prepare and implement communication materials. Dr, MacLeod’s partnered team approach involves community knowledge users from the Northern Health Authority throughout the process. The MITACs intern will work collaboratively with community partners in an iterative process of determining the focus of analysis, interpreting results and determining conclusions. Feedback received will inform the most timely and effective ways to disseminate the information to decision makers in northern British Columbia. This project will provide decision-makers with relevant, contextualized knowledge to assist in making decisions about health human resources planning. In order to help learn about the context of the topic and the analysis and communications needed, the MITACs intern will be able to visit research and practice sites with Dr. MacLeod or other members of her research team to participate directly in discussions with practice leaders.It is expected that the MITACs intern will prepare written and oral reports on their research findings to be disseminated to our research colleagues and health authority partners. In addition, the MITACS intern will be expected to write a manuscript to disseminate their research findings to a larger audience. Required• Background in nursing, health sciences, population health, or public health• High personal motivation, self-management, and detail-orientation• Take responsibility meeting deadlines and making progress without direct supervision• Ability to think outside the box to develop innovate and creative solutions• Enjoy interacting with people• Interested in nursing and rural and remote health services• Enthusiasm and willingness to learn new software and research methodsAbility to:Contribute to qualitative and quantitative data analysisPrepare tables, graphs, fact sheets and written reports Prepare manuscripts suitable for publicationUse Microsoft Office (Word, Excel, PowerPoint) proficiently
transferable to rural and remote settings, as it is generated in urban settings with their particular demographics and resources. Different approaches are often needed where resources are scarce and small populations are widely scattered. In order to be useful in rural and remote settings, it is necessary to access, review, and synthesize locally relevant evidence in ways that are attuned to the local context and demographics. As well, it is important to consider the capacities and limitations of rural and northern regional and local health services and systems when determining the relevance of the evidence and its potential for implementation in practice. This contextualized knowledge synthesis will examine the literature on networks of clinical services, particularly the connections between primary care and specialist services. The goal is to better understand how teams of primary healthcare providers working in rural, remote, and northern communities can best network with multidisciplinary specialist teams can work together to provide patient-centred care. This scoping review will unpack the literature on primary care – specialist networks. It will assess reviews already undertaken and recontextualize them to the regional context of northern British Columbia. The focus will be on multidisciplinary specialist services, not only medical specialist services. Included will be alternative approaches to care and communication, such as telehealth. Important features of contextualization and recontextualization of literature will be identified. An important question is, “What approaches to the interface of primary care and specialty services have the potential to work well in rural and northern settings?”Dr. MacLeod, Professor in UNBC’s Schools of Nursing and Health Sciences and Research Chair in Knowledge Mobilization, is a proven leader and mentor in knowledge translation and implementation science. She leads the Rural and Northern Practice Research Program, undertakes partnered research with the local health authority, and is active in national and regional research and knowledge translation networks. Dr. MacLeod’s research interdisciplinary team is highly skilled at mentoring in qualitative, quantitative, and mixed research methods as well as conducting primary and secondary data collection and various forms of knowledge synthesis.As a member of Dr. MacLeod’s Rural and Northern Practice Research team, the MITACs intern will be supported to conduct a scoping review synthesizing recent research findings on how teams of primary healthcare providers working in rural, remote, and northern communities can best network with multidisciplinary specialist services. The MITACS intern will work with the team, including a Health Sciences Librarian to first determine the search approach and retrieve literature, then extract data and with the support of Dr. MacLeod, synthesize the findings into themes.  Dr. MacLeod’s partnered team approach involves community knowledge users from the Northern Health Authority throughout the process. The MITACs intern will work collaboratively with community partners in an iterative process of determining literature sources, interpreting results and determining conclusions. Feedback received will inform the most timely and effective ways to disseminate the information to policy and decision makers in northern British Columbia. This knowledge synthesis aims to better understand how primary care providers, primary healthcare teams, and multidisciplinary specialist teams can work together to provide patient-centred care. In order to help learn about the context of the topic and review, the MITACs intern will be able to visit research and practice sites with Dr. MacLeod or other members of her research team to participate directly in discussions with practice leaders.It is expected that the MITACs intern will prepare written and oral reports on their research findings to be disseminated to our research colleagues and health authority partners. In addition, the MITACS intern will be expected to write a manuscript to disseminate their research findings to a larger audience. Required•Background in nursing, health sciences, population health, or public health•High personal motivation, self-management, and detail-orientation•Take responsibility meeting deadlines and making progress without direct supervision•Ability to think outside the box to develop innovate and creative solutions•Enjoy interacting with people•Interested in primary care and rural and remote health services•Enthusiasm and willingness to learn new software and research methodsAbility to:•Perform literature search and synthesize information in a timely manner•Prepare tables, graphs, fact sheets and written reports •Prepare manuscripts suitable for publication•Proficiently use Microsoft Office (Word, Excel, PowerPoint)
This project will investigate the behavior of induced pluripotent stem cells (iPSCs) inside of biomaterial-based scaffolds with an emphasis on engineering neural tissue. The recent development of iPSCs provides an exciting alternative to the use of ES cells for tissue engineering applications. IPSCs are generated from adult somatic cells, such as skin cells, by inducing specific transcription factors that restore pluripotency. The use of iPSCs allows for generation of pluripotent cell lines without the use of embryos while allowing for the generation of patient specific iPSC lines. While much work has been done to investigate how iPSCs behave in 2D settings, little research has been done to observe and manipulate these cells in a 3D settings despite that in tissues and organs, stem cells migrate and differentiate in a 3D microenvironment. This project will investigate ways of producing biomaterial scaffolds that deliver the cues necessary to promote these stem cells to differentiate into neural phenotypes for the treatment for different disorders of the central nervous system, specifically spinal cord injury and Parkinson's Disease. The Willerth research group investigates how to engineer neural tissue by combining pluripotent stem cells, controlled drug delivery and biomaterial scaffolds. This tissue engineering based research program provides a unique training environment at the University of Victoria, allowing trainees access to the resources of both the engineering and neuroscience programs. The student will work with both the stem cells and biomaterial scaffolds to characterize their properties using a variety of techniques. In terms of the cell culture, the student will use microscopy, immunohistochemistry, real time PCR, and flow cytometry to characterize the differentiation state of the cells. The biomaterial scaffolds will be characterized using scanning electron microscopy as well as through release studies. Cell culture experience is preferred. Experience working with chemicals and biohazards along with experience immunohistochemistry, real time PCR, and flow cytometry would also be desirable. 
The goal of this project will be to design and develop cement-based composites using reinforcement at the nano level. Initial focus will be to develop dispersion techniques utilizing a sonicator.  The dispersion of the reinforcement in the cement matrix will be studied using one of world’s highest magnification scanning transmission electron microscope.  Training will be provided to students who do not have this experience.• Shrinkage and self-sealing characteristics of concrete and development of ‘crack-free’ cement composites• Advanced materials for structures- Hybrid Fiber Reinforced Concrete, use of supplementing cementing materials in concrete, cement-based mortars for masonry with improved bond properties, composites reinforced with carbon nanotubes, and Fiber Reinforced Polymers• Structural health monitoring of infrastructure• Durability and corrosion studies of reinforced concrete • Sustainable construction technologies: Rammed earth, pervious concrete, insulated wall systemsThe student will be required to take the lead in developing innovative techniques to disperse carbon nanotubes in a cementitious matrix.  The student may be required to work under the supervision of other graduate students or lab technicians in a lab environment.  The student will also be required to conduct research on fiber-reinforced sustainable composites, analyze the results and potentially present to the engineering community at a suitable venue.The learning outcomes will not be limited to the following:• Designing experimental test set-up according to ASTM standards• Setting-up data acquisition system according to manufacturer’s instructions• Test and analyze research data using computational software and image analysis• Submit a formal report and make a formal presentation to an engineering audiencePrevious experience with materials especially cement/concrete and other construction materials is required.  Experience with instrumentation and setting-up data acquisition systems will be an asset. Good communication skills and the ability to work in a team environment is a must.
This project entails using a state-of-the-art nonlinear optical interferometer to determine the polarity (up vs down) of molecules adsorbed at the solid-liquid interface, including the surface structure of polymer films. Of particular interest is the molecular-level probing of adsorbed protein structure, accounting for the changes that occur when the biomolecules transition from the solution phase to interacting with the surface.  Although this is an experimental project, there is a possibile modelling component (if the student is interested).  Structural and optical modeling can enhance the interpretation of the spectroscopic data.Our lab develops a combination of linear and nonlinear optical spectroscopic probes of interfacial structure, and computer simulations. We are particularly interested in how second-order techniques such as visible-infrared sum-frequency generation (SFG) may be used to characterize the conformation and orientation of molecules at surfaces.The student will learn how to use an existing nonlinear vibrational spectroscopy setup in our lab.  Tasks include the preparation of polymer thin film coatings, and careful measurements and calibration.  Protein solutions will be prepared, and different concentration and temperature regimes for the adsorption process will be explored.  Much of the code required to process the resulting data has already been written, but minor modifications to the code for analysis are always welcome.  We have signficant expertise in such coding in the lab.  If the student is interested, there is an opportunity to explore this aspect in further detail.No prior skills or background in any area is necessary. The ideal candidate will have an interest in optics, spectroscopy, and materials science.  An interest in computers and programming would be beneficial, but not a strict requirement.
This project entails designing, setting up, and carrying out experiments to study the growth of bacterial biofilms on solid surfaces.  The probes will be all optical, possibly involving a combination of IR absorption, Raman scattering, nonlinear vibrational spectroscopy, and bright-field microscopy.  There may be a component of computer programming involved as well.Our lab develops a combination of linear and nonlinear optical spectroscopic probes of interfacial structure, and computer simulations.  We are particularly interested in how second-order techniques such as visible-infrared sum-frequency generation may be used to characterize the conformation and orientation of molecules at surfaces.The student will work as part of a research team involving other undergraduate and post-graduate students, and the principle investigator.  The design of the experiment, including what controls to implement will be a major component.  There will likely be many aspects of laboratory automation, including interfacing various hardware and software components.No prior skills or background in any area is necessary.  The ideal candidate will have an interest in optics, spectroscopy, materials science, and biophysics.  Many aspects of our work involve overlap with mechanical and electrical engineering.
This project is part of my ongoing research agenda on behavioral consumer shopping.  I have access to a large panel data that tracks about 10K consumers over a period of 12 years and reports most grocery purchases.  I am currently studying whether consumers take advantage of the potential saving opportunities that they come across while shopping.  Such opportunities could be due to temporary price decreases (promotions) or price differences across stores and across brands. Existing literature has emphasized the role of dynamics: consumers stockpile when prices are low and use up their inventory when prices are high. Other work has introduced the idea that consumers need to incur search costs in order to collect prices and it often does not pay for them to do so.  For this project, the student will focus on the frequent occurrence of promotions, temporary low price offers that are common for grocery items. Promotions give consumers the opportunity to accumulate inventory for future use. By tracking individual households over a long period of time the student will document the extent to which different households stockpile in response to promotions.  The student will construct consumer shopping histories and measure the extent to which consumer optimize with respect to price, strategically wait for promotion, or switch brands and stores.  I am Full Professor of Economics at the University of Victoria, BC, Canada.  I have been studying how firms manage pricing policies, price discrimination, and revenue management with applications to supermarket shopping, event tickets, hotel revenue management, auctions....  I have supervised MITACS students working on the pricing of advertising space on mobile apps, on the optimal design of auctions with an application to timber, and on monetization strategies for online gaming.  You can learn more about me at http://web.uvic.ca/~pcourty/ or Google Scholar https://scholar.google.com/citations?user=pHGOE0MAAAAJ&hl=enThe student will: (a) create several databases that merge consumer level shopping history with store price information, (b) prepare user-friendly descriptive analysis of consumer shopping history and propensity to plan future purchases, (c) formulate behavioral hypothesis of consumer planning on how shopping choices respond to observed price history, (d) formulate statistical models of consumer planning horizon, (e) conduct statistical analysis.  For example, a specific task would be to construct simple statistics documenting heterogeneity in consumer savings due to: (a) purchase on promotion, (b) visiting multiple stores, (c) frequency of store visit.  The student will also estimate statistical models that describe consumer shopping behavior.The student should have a strong background in computer programming and applied statistics.  The student should already know or be keen to learn how to program in Matlab and STATA and be comfortable dealing with large datasets (here consumer supermarket shopping data).  The project will involve extensive application of statistical methods.  Knowledge of economics, marketing and behavioral modeling will be useful although not required.  
This project will consist of searching arabic newspapers (especially Egyptian), both online and in print, to select editorial cartoons on the subject of the Arab Spring, translating them into english and organising them according to relevant themes, understanding the audience to which they are directed, assessing the context in which they are produced, and analysing developments over a six-year span  (2011-2018).Analysis of Modern Middle Eastern history (especially Egypt) , focussing on the last four decades of political as well as scoial and economic change. Current project examines the major transformative events of the last six years, commonly referred to as the "Arab Spring".Student will be required to search a wide array of Arab newspapers over a six-year span (2011-2018); translate, collect and organise editorial cartoons; assess their significance; and analyse changes over time.Students must have a native command of arabic, a familiarity with the arab press across the Middle East and a knoweldge of how to search newspapers online.
Catalysis is a compelling subject from a mechanistic point of view, as well as critically important in industry.  However, they're tough to study and so the ways in which a reaction might be optimized remain elusive to the synthetic chemists that use them. Chemists regard catalytic reactions as potent tools that are only reliable after multiple catalysts, ligands, and bases have been tested. We use multiple real-time tools (including electrospray ionization mass spectrometry, IR spectroscopy, UV/Vis spectroscopy, and NMR spectroscopy) to give us “at-a-glance” interpretations that vastly speed up our ability to construct reasonable models of the reaction chemistry. We are currently looking at a wide range of reactions, including olefin polymerization, olefin metathesis, palladium-catalyzed cross-coupling, hydroacylation, hydrophosphination, and more. The student will have the opportunity to choose from multiple ongoing projects in the McIndoe group or to forge ahead with a brand-new system.We study catalytic reactions using novel mass spectrometric methods coupled with spectroscopic techniques. We have a particular interest in reactions catalyzed by  organometallic complexes in the solution phase under industrially-relevant conditions.Get trained on the diverse instrumentation present in the McIndoe group laboratory.Attend weekly group meetings.Meet with advisor weekly to discuss progress.Synthesize charged catalysts and/or substrates.Run catalytic reactions, monitored in real time by multiple analytical techniques.Process and interpret data.Write experimental sections and contribute figures and analysis.The student must have chemistry laboratory experience. Specific experience in analytical, physical, organic or inorganic labs would be an asset. Supporting skills such as the ability to learn new lab and software skills, present effectively, and work as part of a team are also important.
The project will involve the annotation of virus genomes and the addition of these new genomes into a database designed for large DNA viruses. The viruses will be either poxviruses, iridoviruses or African Swine Fever Viruses. The student will need to learn the basics of the biology of these viruses and also how to use a variety of bioinformatics software. The new genomes are compared to others, looking for genes that contribute to the virulence of the viruses. We are also interested in the evolution of the viruses and especially the role of recombination and how that affects the ability to build phylogenetic trees.I am a virologist, specializing in large DNA viruses. They include poxviruses, iridoviruses and African Swine Fever Virus. All of these include important pathogens for humans, farm animals and wild animals.My research involves genome annotation and analysis with a variety of computer tools.We also develop our own bioinformatics tools.The student will learn how to use our suite of bioinformatics tools for virus analysis. These tools are designed with the biologist in mind and are mostly run through graphical interfaces.The student will be assigned a research project involving genome annotation and subsequent entry into our database system. For some viruses, the project will also involve searching for evidence of recombination.The lab consists of graduate students and co-op students from microbiology and computer science. The applicant will work with these students, who will also help with mentoring.The student will have the opportunity to get more involved with command-line driven tools if they wish.The student needs a solid background in molecular microbiology to understand the process of annotating virus genes.Experience with basic bioinformatics tools (BLAST, alignment software) is desirable.Experience in computer science is a bonus, but not required.
Streams and rivers are critical ecosystems because they supply drinking water and food, and provide habitat to a diversity of plants and animals. Freshwater systems are deteriorating rapidly and their preservation is one of the greatest challenges aquatic scientists face today. Climate change is one of the main threats to these ecosystems. Climate models forecast changes in intensity, timing, and quantity of precipitation, all of which control stream flow rates. Stream flow rates are important because they determine the structure and function of stream communities. Understanding how organisms living in streams and rivers respond to changes in precipitation and stream flow patterns is therefore critical for predicting how these communities will respond to climate change. Our goal is characterize how stream flow changes fish biology. We focus on fish characteristics that govern important biological processes like growth and reproduction. We are also interested in characterizing how changes in stream flow affect fish diet and morphology. We are interested in understanding how aquatic ecosystems (streams, lakes, rivers, and oceans) respond to human activities such as urbanization and climate change. We focus on how animal characteristics, behavior, and diet respond to these changes, and how the responses of these animals change the community of organisms with whom they interact. Most of our work occurs in tropical freshwater streams, but we also work in temperate and marine ecosystems.  1. Analyze the characteristics of collected fish from a number of sites across a stream flow gradient in Hawaii. The samples have already been collected and are archived in our laboratory. The student will identify gut contents from each fish, measure fish characteristics (life history, morphology, and diet), and then use statistical testing to assess the difference between the sites. 2. Analyze environmental characteristics of each site (algal abundance, invertebrate abundance) in order to determine how stream flow changes the resources available to the fish. The samples have already been collected and are archieved in our laboratory. The skills that the student will develop include: invertebrate analysis (similar to one employed by environmental consulting methods), microscopy, gut content analysis, life history analysis, and statistical analysis. A strong academic background in biology and interest in aquatic conservation are required. A background in ecology, evolution, conservation, or epidemiology is beneficial, but not required. Experience working in a laboratory is recommended, but training will be provided in all skills necessary for the project. The student has to be organized and meticulous, and must have the ability to work with a team. The project involves working with fish and insect specimens. The student must be comfortable handling animal material. 
Mosquito-borne illnesses (e.g., malaria, dengue, chikungunya, and zika) are a significant health problem in many nations. Recent reports on zika and dengue suggest that these diseases are spreading both west and north, and findings on zika indicate a connection with birth defects in humans. So far there are no vaccines for these diseases, and prevention is based on lowering the chance of being bitten by a carrier mosquito (Aedes spp. for zika, denge, and chikungunya). One strategy that is used to control mosquitos around the world is to introduce mosquito predators in bodies of water where mosquitos breed. By feeding on mosquito larvae or eggs, these predators limit how many adult mosquitos emerge and therefore limit the spread of disease. Guppies (Poecilia reticulata) are one of the most commonly used mosquito predators. In 2013 guppies were introduced into stagnant waters, ponds and ditches to control a dengue epidemic in Pakistan, and in 2016 they were used to limit the spread of zika in Rio de Janeiro, Brazil. However, one of the risks of this method is that guppies are a highly invasive species that harm local ecosystems and native fish. We also don’t know whether guppies are efficient in consuming mosquitos after they invade an ecosystem. Many of the rivers in large Tropical cities contain invasive guppies. The objective of this project is to determine whether invasive guppies consume mosquitos in urban centers. The student will: 1. Compare the diet of guppies from Tropical urban and non-urban rivers check for mosquito consumption. 2. Compare insect composition from urban and non-urban sites to check for mosquito abundance. We are interested in understanding how aquatic ecosystems (streams, lakes, rivers, and oceans) respond to human activities such as urbanization and climate change. We focus on how animal characteristics, behavior, and diet respond to these changes, and how the responses of these animals change the community of organisms with whom they interact. Most of our work occurs in tropical freshwater streams, but we also work in temperate and marine ecosystems.  1. Analyze the characteristics of collected guppy fish from a number of urban and non-urban sites in Brazil. The samples have already been collected and are archived in our laboratory. The student will measure fish characteristics (diet, morphology, life history), and then use statistical testing to assess the difference between urban and non-urban sites. 2. Analyze invertebrate composition from urban and non-urban sites to determine mosquito presence. The samples have already been collected and are archived in our laboratory. The student will identify insect to the finest taxonomic group, then calculate diversity metrics in each site, and use statistical tests to compare urban and non-urban sites. The skills that the student will develop include: invertebrate analysis (similar to one employed by environmental consulting methods), microscopy, gut content analysis, life history analysis, and statistical analysis. The skills that the student will develop include: invertebrate analysis, microscopy, gut content analysis, life history analysis, and statistical analysis. A strong academic background in biology and interest in aquatic conservation are required. A background in ecology, evolution, conservation, or epidemiology is beneficial, but not required. Experience working in a laboratory is recommended, but training will be provided in all skills necessary for the project. The student has to be organized and meticulous, and must have the ability to work with a team. The project involves working with fish and insect specimens. The student must be comfortable handling animal material. 



The Transgender Archives Undergraduate Research fellow is an opportunity for an outstanding undergraduate student to conduct in-depth research involving the extensive holdings in transgender history and activism at the University of Victoria.  Working under the supervision of the Chair in Transgender Studies, and in consultation with the Director, Special Collections & University Archivist, the successful applicant will acquiant themselves with the breadth of the collections and then proceed with in-depth research with the materials, including indexing and data linking.  The output from the student could be a major research or graduating paper, or honours-level project suitable for adaptation for a peer reviewed journal submission or other peer-reviewed or juried dissemination as appropriate, and preliminary to futher graduate research in the topic.  The holdings of the Transgender Archives will appeal to students in multi- and cross-disciplinary studies, as well as students of gender studies, law, history, health, art history and visual studies, cultural studies, library & archival science, education, law, and sociology. These holdings include: books; newsletters and magazines; pamphlets; newspaper clippings; fantasy fiction; organizational records; personal papers and correspondence; conference records; research records; court case records; audio and visual recordings; photographs; erotica; original art works; and ephemera and memorabilia. The larger accumulations of materials in the Transgender Archives include rare print, archival, and research materials from the Rikki Swin Institute of Chicago, the archives of American trans activist Virginia Prince, Canadian legal materials related to cases invovling transgender women, and the extensive University of Ulster TGA collection.The University of Victoria Libraries' Special Collections and Universiy Archives is home to the world's most extensive holdings of rare print and archival materials from pioneering activists, community leaders, and researchers who have contributed to the betterment of transgender, gender non-binary, and two-spirit people. These primary sources have significant potential for driving new areas of research.  The Chair in Transgender Studies at the University of Victoria was created to motivate and support academic and community-based scholars, advanced students, transgender community activists, and thought leaders to work together to enhance the lives of transgender people.The student's role is to conduct original research with the Transgender Archives holdings under the supervision of the Chair in Transgender Studies.  The student will apply research methods, or equivalent discipline-specific approaches appropriate to honours and/or upper level undergraduate student work.  The student will undertake this research in the University of Victoria Libraries, in particular with the rare and unique materials from Special Collections & University Archives, but may also use other analog and digital resources available to visiting researchers.  The student will create a research plan in consultation with the Chair in Transgender Studies.The successful student will have a demonstrated interest in transgender history, gender, cultural and/or sexuality studies, a strong record of academic excellence, and an interest in pursuing these areas of study at the graduate level. Students with a background in multi- and cross-disciplinary studies would be strong applicants.  The student will have demonstrated an interest in conducting original research and will have shown initiative in class work, as well as any academic assistant or volunteer positions on campus and other communities.   An awareness of and committment to the role of academic research in supporting social change is considered an asset. 
Parasitic worms (helminths) remain an enormous global health problem: 1.5 billion people are currently infected with soil-transmitted helminths.  These helminths have evolved the ability to mount persistent infections in people, that can last for months, or even years.Chronic helminth infections occur predominantly in regions of poor sanitation, where people are also at a heightened risk of infection with pathogenic bacterial organisms.  One of the questions our laboratory aims to address is whether an ongoing helminth infection affects susceptibility to a pathogenic bacterial infection, and if so, by what immune mechanisms?  We have developed a model of helminth-bacterial co-infection, in order for us to answer these questions.  Our hope is that by understanding the mechanisms by which helminths promote susceptibility to microbial co-infections, we can develop strategies to prevent and treat infectious disease in the world regions where helminths remain prevalent.The intestinal tract of humans and other mammals is highly colonized by thousands of species of commensal and symbiotic microbes (collectively termed the microbiota), and can also be colonized by parasitic organisms, such as parasitic worms (helminths).  The presence of particular species within the microbiota, and the presence of helminths, has been shown to influence how susceptible the mammalian host is to infections with pathogenic bacteria.  Work in our laboratory aims to reveal how the microbiota and helminths affect susceptibility to pathogenic bacterial infections.  We use techniques from the disciplines of immunology, microbiology and parasitology to address our research questions.The primary role of the student will be to assist in the processing of samples, in order to answer the question:  how does an ongoing infection with helminths affect susceptibility to a pathogenic bacterial infection?In the laboratory, we have developed a model of co-infection, to help us in answering this question.  Using samples collected from these experiments, the student will assess various immune parameters altered during parasitic worm infection, which may modify susceptibility to pathogenic bacterial infection.Techniques that will be used regularly by the student:ELISA, RNA extractions, cDNA synthesis, DNA extractions, quantitative real-time PCR.With guidance from the supervisor and from other members of the laboratory, the student will plan and perform the above assays, analyze and interpret the results, and be involved in planning additional experiments dependent on the results that are acquired. The student may also be asked to assist other members of the laboratory with their ongoing experiments, which may involve learning and using techniques such as flow cytometry, and bacterial growth and functional assays.This position is ideally suited to a biological sciences student with a background knowledge of parasites, the microbiome, infectious pathogens, and/or the mucosal immune system.Desired skills: Prior laboratory experience would be a bonus, particularly experience using techniques such as ELISA, quantitative real-time PCR and/or flow cytometry.Required skills: attention to detail and accuracy, the ability to find relevant background information from the scientific literature, an analytical mind, persistence, the ability to follow instructions, the ability to work well in a team.
Dynamic Adaptive Streaming over HTTP (DASH), known as MPEG-DASH, enables high quality media streaming over the Internet from conventional HTTP web servers. The key idea behind MPEG-DASH is to adaptively adjust bitrate based on current network condition, in particular, bandwidth and delay. Content delivery networks (CDNs) utilize cache servers to reduce the delivery distance to end viewers and relieve the heavy traffic load from the original content servers. Nowadays, CDNs have become the major media delivery platform and carry over 80% multimedia traffic over the Internet. Nearly all CDNs adopt MPEG-DASH to enhance the quality of experience (QoE) of end users. The control of MPEG-DASH, however, is under the control of CDNs, and as such the quality of service delivered to end users may not truly align with their demand. To avoid the problem, it is desirable to design an intelligent agent at the client side (i.e., end viewer) to inject more feedback to the web servers. The first step toward this goal is to analyze the behavior of MPEG-DASH in wild via monitoring and analysing the media delivery over a real CDN. The ultimate goal is to “hack” into the MPEG-DASH message exchanges and implicitly control the codec of web servers.    Internet traffic monitoring, content delivery networks (CDN), quality of experience (QoE), MPEG-DASH Collect and analyze Internet traffic with Wireshark and Pcap. Perform statistical analysis on the behavior of MPEG-DASH based media streaming over content delivery network (CDN). Be familiar with computer networks (at least have taken computer network courses with good standing). Understand core Internet protocols, such as TCP, UDP, and IP. 
The research project will be related to the application of surface-enhanced Raman scattering, a laser-based spectroscopic method, to study processes at electrified interfaces. The goal will be to investigate the effect of new types of nanostructured electrodes on the SERS quality. Those new electrodes will be prepared using advanced lithography and nanofabrication methods, such as focussed ion beam and e-beam lithography. The nanostructured electrode will be integrated in a specialized spectroelectrochemical cell and the SERS spectra of electrochemical processes will be monitored "in situ" (under applied potential). Students might be required to write computer codes for data acquisition and analysis.the research area involves optical spectroscopy, nanofabrication, computer programming and electrochemistry.The student will help graduate students with nanofabrication and will be in charge of the spectroelectrochemical measurements. Moreover, the student will be in charge of preparing solution, cleaning the spectroelectrochemical cell and organize and analyze data sets.Students with background in any of the following areas: optical/spectrocopic instrumentation, nanofabrication, analytical spectroscopy, vibrational spectroscopy, data analysis, imaging processing, and electrochemistry are welcome to apply. Considering the time frame of the project, it would be good to have experience in at least one of the above topics. Other skills will then be learned during the development of the project as needed.
It is reported time again that cities are housing an increasingly larger majority of humanity. What is not reported as often is how this is making us increasingly vulnerable. Cities, broadly speaking, have many of the same vulnerabilities. Large storms and power outages can bring most cities crashing down for instance. This is problematic in a quickly urbanizing world such as ours where hazards are increasing.Despite some of the similarities between cities, however, there are important differences, even among cities that are of a similar degree of development. It turns out that these differences can have big impacts on quality of life, economic growth and sustainability. It is less clear how the differences between cities contributes to their ability to self-heal. This is of potentially critical importance since it is increasingly evident that disruption is inevitable due to the complexity of cities and the impracticality and the impossibility of building infrastructure to perfectly withstand all hazards. Figuring out which differences among cities lead to the best outcomes has the potential save lives and create significant economic value.The objective of this project is to understand how cities differ from a disaster risk perspective. More specifically, this project concerns understanding the differences in the ability of cities to withstand shocks, to contain the spread of impact and to recover quickly. In this way it will be possible to provide a set of best practices to cities across the world. An additional outcome of the project is a test-bed for benchmarking new, innovative solutions to the challenge of achieving self-healing cities. Can we make a city self-healing? I work on the technology to help make such a city a reality. The research presently concerns (1) modeling, simulation, analyses, and case study applications; (2) figuring out how to design the component parts of cities, infrastructure and buildings so that they recover quicker and get stronger after each shock or stress; (3) creating means to support decision making on the costs and benefits of self-healing city solutions; and (3) working towards a safer environment where our relationship to it is sustainable and hence predictable within limits that permit self-healing. Cities: What hurts them? How does that hurt spread? How does recovery fail or slowdown? Your objective is to create a dataset useful for answering one or more of these questions using a combination of natural language processing and machine learning. You will start from a large number of written documents. These serve as a set of unstructured data that you will use initially to create one or more sets of training data appropriate to the relevant question of interest (i.e., vulnerability, propagation, or recovery). For this step English reading and comprehension skills are important. Then, working in Python with popular natural language processing and machine learning libraries (such as TensorFlow and spaCy) you will determine how to produce a novel structured dataset from the documents. Execution will target a high performance computing environment. The above steps will likely be completed iteratively to address deficiencies that tend to enter into early machine learning models, such as over-fitting. Time permitting, and possibly in collaboration with lab members, you may begin to perform comparative analyses using the new structured data and start to report on your method and findings.You would work in a collaborative, engaging environment close to the ocean and mountains. At the outset you will meet with me at least once a week and I will remain available to you at this frequency throughout your time here and as you request. You will also join our regular lab meetings to learn from the experiences of the other lab members and to join in our exciting discussions about self-healing cities and topics of interests. I am looking for someone who can help make self-healing cities a reality; who wants to become an expert in one of the parts necessary to achieve this goal; and who can work creatively, independently, and collaboratively. Are you a self-starting problem solver that loves to model, code and analyze data? Do you want to work somewhere in which you get to take on as much responsibility as you are able to and to work with supportive, passionate and fun colleagues? Adequate English reading/comprehension skills are important. Experience with Python, Machine Learning, or Natural Language Processing experience is a plus.
Chinook salmon are integral to the BC economy, culture, and ecology, and are valued as a cultural keystone species for numerous First Nations’ groups. The annual returns of spawning Chinook adult salmon serve as important prey for many fishes, birds, and mammals, particularly killer whales. Prolonged declines have been observed range-wide and many stocks in southern British Columbia are at critically low levels despite drastic reductions in fishing effort. While the causes of Chinook salmon declines are likely multifactorial, it is generally recognized that persistently unfavourable ocean conditions and poor marine survival played a major role in these declines. Large-scale shifts in climate indices, likely indicators of temperature change, have been implicated in the variable early marine survival exhibited by Chinook salmon populations. Declines in survival may also be driven by a mismatch in the timing of the spring bloom and ocean entry of juvenile salmon. Growth during the early stages of marine life determines mortality rates. To understand the effects of ocean conditions on Chinook salmon survival we will examine the factors affecting salmon growth and survival during their early marine life using a combination of field and laboratory approaches. By controlling water temperature and holding food availability constant, we will simulate ocean temperatures associated with large-scale climate indices as well as local thermal regimes resulting from the historical pattern of sea surface temperatures. By controlling food quantity and timing, we will simulate match/mismatch dynamics in prey abundance.  We will monitor fish daily, and assess growth patterns, energy levels and survival. Using field-collected specimens, we will examine stomach contents for diet analysis, otoliths for age and growth, and measure lipids to quantify storage reserves. Our results will provide missing information needed to evaluate when and where early marine mortality is acting, and the mechanisms responsible for the observed mortality.I am a fisheries ecologist. I conduct work that tests ecological theory and makes new insights, but which also fills gaps and needs of management agencies.  My focus is on quantifying how individuals, populations and communities respond to environmental and anthropogenic change. The themes of the research are: 1) Juvenile salmon ecology. We conduct field and lab work to establish habitat relationships, measure growth and survival, and assess interspecific interactions; 2) Soundscape ecology. Coastal surveys will examine the seasonal presence of fish sounds, and the potential effects of noise; and 3) Effects of aquaculture on wild fish and shellfish diversityDuring the experimental period, the student will be responsible for measuring and recording weekly fish size, and daily fish feeding, fish health checks and recording behavioral observations.  After the experimental period and using field-collected specimens, the student will participate in laboratory analyses including daily growth estimation, lipid content and blood physiology.  The student will also be responsible for data management and participate in post hoc data analysis and interpretation.Background in biology or ecology.Detail-oriented.Not afraid to get wet or work with live fish
This research project will be hosted in the Electronic Textual Cultures Lab (ETCL), U Victoria, with interrelated themes of humanities pedagogy, technology, and open digital resources. Within the context of the 2018 Digital Humanities Summer Institute (DHSI), coordinated by the ETCL, the intern will study how technology-oriented pedagogy in the humanities can facilitate social knowledge creation. The key research inquiry is to investigate the production of new knowledges through digital technologies, and to gauge the effectiveness of humanities pedagogies across the off-campus/on-campus divide, particularly in regard to non-academic research end-users (industry, government, non-governmental organizations, communities and community organizations). The intern will engage with DHSI instructors and students to evaluate key technologies and approaches used in digital humanities, and investigate emerging trends and potential uses in public-facing cultural knowledge contexts. This project will lead to a better understanding of the humanities community in action, the possibilities for and limits of social knowledge creation, and the affordances and challenges of various social engagement strategies. This will provide more opportunities to build capacity and expertise beyond the confines of academia, and to consider how to improve public-facing exchanges of knowledge, technologies and methods, and resources. DHSI 2018 will welcome 800+ participants for 2 weeks of learning, teaching, and sharing cutting-edge digital humanities work via week-long training courses, conference-style paper sessions, unstructured lunchtime talks, and institute lectures from prominent scholars. The project will entail: 1. Amassing a research corpus on humanities pedagogy, public humanities and engagement, social knowledge creation, and open resources. (May 1-July 31).2. Surveying and reporting back on the DHSI community, in the context of humanities pedagogy. (May 1-June 15). 3. Experiencing the facilitation of a large-scale academic event. (May 1-June 15). 4. Participating in a research and practice intensive course. (June 4-8).My research interests are located in the digital humanities, an outgrowth of the field of humanities computing, and I specialize in two distinct areas: online editions of scholarly text and community building. To this end, my larger research projects focus on the electronic book, textual-editorial intervention, online publishing, human-computer interaction, and interface in the Implementing New Knowledge Environments (INKE; inke.ca) project, and work with digital humanities communities and teams. I direct the Electronic Textual Cultures Lab (ETCL; etcl.uvic.ca) at the University of Victoria, and the annual Digital Humanities Summer Institute (DHSI; dhsi.org). The role of the student will be to take on 4 distinct but interrelated responsibilities, as noted in the description of the research project above: Part 1 will require the student to develop and employ high level research skills as they amass critical resources on humanities pedagogy and public engagement facilitated through technological means. The intern will be required to develop a comprehensive bibliographical scan that can be shared with others. Part 2 will require the student to practice analytical, organizational, and research skills as they contact and communicate with the digital humanities community before, during, and after DHSI. Before DHSI, the student will be required to 1) deduce who the participant group is; 2) reach out to this participant community to gauge interest and needs; and 3) survey the participant group following DHSI in order to gather data on the event itself. This survey will need to be translated into a communicable report to be given to the supervising professor, who is also the Director of DHSI. Part 3 will require the student to work with the organizational team to help facilitate DHSI. In doing so, the student will learn all of the many coordinated parts necessary to host an 800-participant academic training institute and event. Part 4 will require the student to participate, in June, in a week-long course that will teach the student a fundamental digital humanities skill or practice. This course will surely help to prepare the student for upcoming graduate studies, if that is a direction they are moving in. The student must be computationally savvy and comfortable with working in a team environment. Unlike many research positions in the humanities, the Electronic Textual Cultures Lab is a collaborative space that relies on the coordinated and effective participation of a team of dedicated employees, graduate research assistants, postdoctoral fellows, and researchers. An active research interest coupled with a wish to gain more experience and expand a network in the digital humanities would also be desirable.
It is reported time again that cities are housing an increasingly larger majority of humanity. What is not reported as often is how this is making us increasingly vulnerable. Cities, broadly speaking, have many of the same vulnerabilities. Large storms and power outages can bring most cities crashing down for instance. This is problematic in a quickly urbanizing world such as ours where hazards are increasing.Despite some of the similarities between cities, however, there are important differences, even among cities that are of a similar degree of development. It turns out that these differences can have big impacts on quality of life, economic growth and sustainability. It is less clear how the differences between cities contributes to their ability to self-heal. This is of potentially critical importance since it is increasingly evident that disruption is inevitable due to the complexity of cities and the impracticality and the impossibility of building infrastructure to perfectly withstand all hazards. Figuring out which differences among cities lead to the best outcomes has the potential save lives and create significant economic value.The objective of this project is to understand how cities differ from a disaster risk perspective. More specifically, this project concerns understanding the differences in the ability of cities to withstand shocks, to contain the spread of impact and to recover quickly. In this way it will be possible to provide a set of best practices to cities across the world. An additional outcome of the project is a test-bed for benchmarking new, innovative solutions to the challenge of achieving self-healing cities. Can we make a city self-healing? I work on the technology to help make such a city a reality. The research presently concerns (1) modeling, simulation, analyses, and case study applications; (2) figuring out how to design the component parts of cities, infrastructure and buildings so that they recover quicker and get stronger after each shock or stress; (3) creating means to support decision making on the costs and benefits of self-healing city solutions; and (3) working towards a safer environment where our relationship to it is sustainable and hence predictable within limits that permit self-healing. The aim of your project is to find cost-effective solutions to reduce damage to cities, to limit the spread of the impact of damage, or to increase the chances of a fast recovery. More specifically, you will work on extending an existing resilience assessment simulation tool using a machine learning approach in order to create a method to find solutions that reduce impact and speed recovery at minimal cost. You will be provided with sample models of urban systems for use in the simulation tool and will be guided on creating further models. From a sample of these models you will need to find optimal solutions using a brute force approach. These models and solutions will form the training data for use in fitting machine learning methods. The performance of the machine learning approach will also be compared against the brute force approach. Processing will be completed in a high performance computing environment. Time permitting, and possibly in collaboration with lab members, you may begin to perform comparative analyses on large models using the new method and to start reporting on your method and findings.You would work in a collaborative, engaging environment close to the ocean and mountains. At the outset you will meet with me at least once a week and I will remain available to you at this frequency throughout your time here and as you request. You will also join our regular lab meetings to learn from the experiences of the other lab members and to join in our exciting discussions about self-healing cities and topics of interests. I am looking for someone who can help make self-healing cities a reality; who wants to become an expert in one of the parts necessary to achieve this goal; and who can work creatively, independently, and collaboratively. Are you a self-starting problem solver that loves to model, code and analyze data? Do you want to work somewhere in which you get to take on as much responsibility as you are able to and to work with supportive, passionate and fun colleagues? Experience with python, machine learning, or high performance computing is a plus.
It is reported time again that cities are housing an increasingly larger majority of humanity. What is not reported as often is how this is making us increasingly vulnerable. Cities, broadly speaking, have many of the same vulnerabilities. Large storms and power outages can bring most cities crashing down for instance. This is problematic in a quickly urbanizing world such as ours where hazards are increasing.Despite some of the similarities between cities, however, there are important differences, even among cities that are of a similar degree of development. It turns out that these differences can have big impacts on quality of life, economic growth and sustainability. It is less clear how the differences between cities contributes to their ability to self-heal. This is of potentially critical importance since it is increasingly evident that disruption is inevitable due to the complexity of cities and the impracticality and the impossibility of building infrastructure to perfectly withstand all hazards. Figuring out which differences among cities lead to the best outcomes has the potential save lives and create significant economic value.The objective of this project is to understand how cities differ from a disaster risk perspective. More specifically, this project concerns understanding the differences in the ability of cities to withstand shocks, to contain the spread of impact and to recover quickly. In this way it will be possible to provide a set of best practices to cities across the world. An additional outcome of the project is a test-bed for benchmarking new, innovative solutions to the challenge of achieving self-healing cities. Can we make a city self-healing? I work on the technology to help make such a city a reality. The research presently concerns (1) modeling, simulation, analyses, and case study applications; (2) figuring out how to design the component parts of cities, infrastructure and buildings so that they recover quicker and get stronger after each shock or stress; (3) creating means to support decision making on the costs and benefits of self-healing city solutions; and (3) working towards a safer environment where our relationship to it is sustainable and hence predictable within limits that permit self-healing. Cities: What hurts them? How does that hurt spread? How does recovery fail or slowdown? The objective of this project is to create visualizations that can communicate this information effectively and clearly to (1) a broad audience for planning purposes or (2) a technical audience for real-time decision making. This project concerns developing geo-spatial and other graphical depictions of the time-varying effects of hazards, and the time-varying progress towards recovery as these quantities cascade through a multi-infrastructure city system. You will start from an initial representative data set relating to the onset and recovery of hazard. Using Python and supporting libraries (or a related tool chain) you will ingest the initial data set and create dynamic and interactive visualizations based on the data. Time permitting, and possibly in collaboration with lab members, you may begin to also work on a visualization solution using virtual reality and to start reporting on your method and findings.You would work in a collaborative, engaging environment close to the ocean and mountains. At the outset you will meet with me at least once a week and I will remain available to you at this frequency throughout your time here and as you request. You will also join our regular lab meetings to learn from the experiences of the other lab members and to join in our exciting discussions about self-healing cities and topics of interests. I am looking for someone who can help make self-healing cities a reality; who wants to become an expert in one of the parts necessary to achieve this goal; and who can work creatively, independently, and collaboratively. Are you a self-starting problem solver that loves to model, code and analyze data? Do you want to work somewhere in which you get to take on as much responsibility as you are able to and to work with supportive, passionate and fun colleagues? Experience with python or visualization of complex, geo-spatial and/or high-dimensional data sets is a significant benefit.
It is reported time again that cities are housing an increasingly larger majority of humanity. What is not reported as often is how this is making us increasingly vulnerable. Cities, broadly speaking, have many of the same vulnerabilities. Large storms and power outages can bring most cities crashing down for instance. This is problematic in a quickly urbanizing world such as ours where hazards are increasing.Despite some of the similarities between cities, however, there are important differences, even among cities that are of a similar degree of development. It turns out that these differences can have big impacts on quality of life, economic growth and sustainability. It is less clear how the differences between cities contributes to their ability to self-heal. This is of potentially critical importance since it is increasingly evident that disruption is inevitable due to the complexity of cities and the impracticality and the impossibility of building infrastructure to perfectly withstand all hazards. Figuring out which differences among cities lead to the best outcomes has the potential save lives and create significant economic value.The objective of this project is to understand how cities differ from a disaster risk perspective. More specifically, this project concerns understanding the differences in the ability of cities to withstand shocks, to contain the spread of impact and to recover quickly. In this way it will be possible to provide a set of best practices to cities across the world. An additional outcome of the project is a test-bed for benchmarking new, innovative solutions to the challenge of achieving self-healing cities. Can we make a city self-healing? I work on the technology to help make such a city a reality. The research presently concerns (1) modeling, simulation, analyses, and case study applications; (2) figuring out how to design the component parts of cities, infrastructure and buildings so that they recover quicker and get stronger after each shock or stress; (3) creating means to support decision making on the costs and benefits of self-healing city solutions; and (3) working towards a safer environment where our relationship to it is sustainable and hence predictable within limits that permit self-healing. Cities: What hurts them? How does that hurt spread? How does recovery fail or slowdown? Your objective is to create an agent based model for investigating how the decisions that agents make changes how much damage occurs to a city, how much the impact of that damage spreads and how those decisions impact recovery. You will be constructing the agent based model by integrating and updating two existing models. The first allows for modeling how changes to infrastructure or other city systems affects cascade across the city. The second allows for a particular type of agent based modeling that supports examining how decisions made by one decision maker can have a cascade impact on which decisions other decision makers make. This cascade can ultimately improve or degrade the resilience of the infrastructure or city system. In this way the two-model solution will be able to address both the infrastructural and human aspects of city healing. You will apply the two model solution to example cases as proof of concept in a high performance computing environment. Time permitting, and possibly in collaboration with lab members, you may begin to perform comparative analyses on larger cases and to start reporting on your method and findings.You would work in a collaborative, engaging environment close to the ocean and mountains. At the outset you will meet with me at least once a week and I will remain available to you at this frequency throughout your time here and as you request. You will also join our regular lab meetings to learn from the experiences of the other lab members and to join in our exciting discussions about self-healing cities and topics of interests. I am looking for someone who can help make self-healing cities a reality; who wants to become an expert in one of the parts necessary to achieve this goal; and who can work creatively, independently, and collaboratively. Are you a self-starting problem solver that loves to model, code and analyze data? Do you want to work somewhere in which you get to take on as much responsibility as you are able to and to work with supportive, passionate and fun colleagues? Experience with python, high performance computing environment, or agent based modeling experience is a significant benefit.
A range of possible projects are available, involving work with both data and simulations.  Our research group has several students and affiiate members with expertise in a wide range of aspects of galaxy evolution.  The student would be working with either real or simulated data to investigate processes in galaxy formation.  Example projects include (but are not limited to)1)  Studying black hole accretion during galaxy mergers2)  Studying gas consumption by star formation3)  Tracing the morphologies of galaxies in computer simulations4)  Studying high redshift galaxies through quasar absorption linesMy work relates to understanding the evolution of galaxies using a combination of observational data and computer simulations.  My recent work has had a particular focus on both galaxy mergers and the role of accreting black holes in galaxy evolution. The datasets I work with include those taken from space and the ground, offering a wide range of opportunities for learning how to work with observational data. Our computer simulations are run on some of the best supercomputers in the world.All of the projects are largely based on the computational treatment of observational data or simulations of galaxies.  The student would be working directly with me and my group of students and postdoctoral researchers in a lively and stimulating environment.For any of the above projects, the student would interface with our computer-based database using languages such as python and mysql (instruction provided), manipulate the data and perhaps produce some models.Some astronomy background - desirable, but not essentialPhysics background - highly desirable, although a computer scientist with an interest in astronomy would also do fine (although he/she would be unlikely to be a career astronomer, they could cope with the tasks of a summer job).Excellent English skills - essentialBasic programming skills and plot-making  (e.g. IDL, perl, python, C) - essentialHigher level computer/mathematical modeling an advantage.
New HIV diagnoses are 71 times higher among gay, bisexual and other men who have sex with men (GBM) than other men in Canada. Since 2010, the province of British Columbia has adopted Treatment as Prevention (TasP) as a policy to increase HIV testing and treatment in order to reduce HIV transmission. However, new diagnoses among GBM in the province remain stable and surveillance shows an increase among the youngest birth cohorts of GBM. HIV pre-exposure prophylaxis (PrEP), a new prevention tool, was approved for use in Canada in 2016 although uptake remains limited. However, inaccurate information, sub-optimal adherence or risk-compensation could paradoxically lead to increases in HIV transmission. Our research project examines the differential impact of PrEP and TasP on HIV and sexually transmitted infections (STI) prevention and transmission among younger (<30 years) and older (30+ years) GBM. Our mixed methods study uses a community-based research approach. We are conducting longitudinal questionnaires and biological testing for HIV and other STIs every six months with over 700 GBM. In additional, we also conduct targeted in-depth qualitative interviews. Partnered with the world-renowned British Columbia Centre for Excellence in HIV/AIDS, this study builds on an existing cohort study of GBM called the Momentum Health Study (see www.momentumstudy.ca). Our new research will provide critical information on changes in sexual behaviour and STI incidence among young GBM, the demographic most at risk of acquiring HIV in Canada. Our team includes public health and community service organization leaders, meaning that we quickly move research findings into practice. Our study informs population-specific, age-relevant public health policy, programming, and interventions to reduce the burden of HIV and STIs for GBM, especially young GBM.My research uses interdisciplinary community-based research approaches with marginalized populations to address health inequities. I have research collaborations in New Zealand and across Canada working with sexual orientation and gender identity minority populations as well as ethnoracialized and indigenous communities. My research tends to use mixed methods (both qualitative and qualitative) and are often guided by community advisory boards of individuals from the affected communities. Much of this research focuses on HIV/AIDS and sexual health, including issues of prevention, care, education, community, and stigma.Students will be involved in the analysis and write-up of either qualitative or qualitative research findings. All students will begin by conducting a literature review of a topic area of interest, which will be selected in consultation with faculty supervisor. This will involve finding, reading and synthesizing the past research in a topic into a brief rationale and background to inform an academic manuscript. For those interested in qualitative data analysis, students will be involved in interview transcription, coding and analysis, including the writing up of these findings for academic publication and submission to a peer-reviewed journal. Qualitative analysis will involve many text pages of interview dialogue and the selection of exemplary quotes for inclusion in the manuscript. For those interested in qualitative data analysis, students will be involved in interpreting statistical analyses pre-prepared by our data analyst and statistician, and writing up these findings for academic publication and submission to a peer-reviewed journal. Quantitative research will involve detailed work with numbers and tables, and the appropriate support will be provided to ensure these are interpreted and convey accurately. Students may be involved in producing knowledge translation products highlighting the key findings, which would be targeted to the GBM community, general society, or healthcare and social service providers. Support will be provided by the faculty lead (Dr. Lachowsky) and other research team members, which are from a variety of disciplines, as well as research staff (coordinator, analyst, statistician) and other trainees (graduate students and postdoctoral fellow).I welcome students from a variety of academic backgrounds and disciplines. Students will require strong English writing skills, particularly within an academic and professional context such as academic literature reviews. Students should work well independently and have good time and task management skills. Excellent computer literacy, including high proficiency with word processing software is needed. Experience and appreciation for sexual and gender diverse people and communities is strongly desired. Comfort with either or both of empirical qualitative research or quantitative statistics would be ideal. An ideal fit would be someone who is passionate about research with this community.
Research on human sexuality from an adult attachment theory perspective has grown rapidly, since Hazan and Shavers (1987) formative research; it is arguably the predominant close relationships theory in this area. Literally hundreds of empirical studies have been conducted on various aspects of sexual health from an attachment theory perspective, focussing on topics such as safe sex, sexual risk-taking, sexual consent, and sexual communication. Though some researchers have attempted to summarize this vast literature (see Dewitte, 2012; Mikulincer & Shaver, 2016, for examples), these reviews have utilized an entirely subjective approach to selecting and synthesizing various--and often times conflicting--findings. Meta-analysis is a statistical technique for quantitatively reviewing a given literature, by "averaging" effect sizes across studies, while giving more weight to studies that used larger sample and more rigorous methods. Further, meta-analysis can be used to determine characteristics ("moderators") of studies that are predictive of the size of effects that are found in those studies. It is therefore among the most rigorous and reproducible methods of determining the current state of a literature.Dr. Sakaluk's MaRSS lab intends to undertake a large-scale meta-analytic review of the attachment and sexual health literature in its entirety--a literature spanning decades and hundreds of studies. This process will involve finding, extracting, and synthesizing correlations between measures of attachment dimensions--attachment "avoidance" and "anxiety"--and various sexual health variables. Further, the meta-analytic will investigate a number of theory-driven "moderators" of the correlation between attachment dimensions and sexual health, such as evaluating whether these correlations differ in strength depending on the domain of sexual health (e.g., safe sex vs. sexual functioning), or the relational context of the research sample (e.g., individuals who are single vs. those in romantic). The resulting peer-reviewed paper should be a high-impact resource that guides future attachment and sexuality research in the field. Dr. Sakaluk is a social psychologist who studies sexuality and close relationships using innovative methodologies and advanced statistical modelling. He is particularly interested in the study of sexual and relational norms, as well as testing social psychological theories of sexual health aspects. His Methodology and Relationships/Sexual Science (MaRSS) lab specializes in using rigorous statistical approaches (e.g., latent variable analysis, meta-analysis, etc.,) while adopting open science principles that promote transparency and reproducibility. The student will initially be heavily involved in the second wave of screening articles yielded by the initial literature search based on eligibility criteria for inclusion in the meta-analysis. The student will then work closely with Dr. Sakaluk to develop a moderator coding approach for the meta-analysis. This process will include: (1) reviewing theory on attachment and sexuality to determine moderators of interest; (2) determining how moderators can be quantified at the sample level; (3) drafting and filing a pre-registration of the hypotheses, exploratory research questions, and data analysis approach for the meta-analysis; and (4) identifying and taking advantage of open-source technologies (e.g., GitHub, Google Docs, Meta-Lab, Open Science Framework, and R/R Markdown) that can maximize the transparency and reproducibility of the meta-analysis materials (i.e., data, analysis scripts, research reports, etc.,). The student will then lead the coding process, in collaboration with other members of the MaRSS lab. Throughout the internship, the student will have the opportunity to gain unique and valuable training in open science practices, analyzing and visualizing data in R, and the entire process of conducting meta-analytic literature reviews. The ideal student will have a working knowledge of attachment theory, and experience (or an interest) in psychological research on sexuality and close relationships. The student should have well-developed literature searching skills, and an attention to detail (as every aspect of the literature searching and coding process must be documented). Finally, the student should have completed courses in introductory and intermediate statistical analyses (e.g., t-tests, ANOVAs, correlation, and regression), and have an interest in learning more advanced statistical approaches (i.e., meta-analysis) in reproducible environments (e.g., using R and the Open Science Framework). Programming experience is a plus, but not required. 
Research on human sexuality from an adult attachment theory perspective has grown rapidly, since Hazan and Shavers (1987) formative research; it is arguably the predominant close relationships theory in this area. Literally hundreds of empirical studies have been conducted on various aspects of sexual health from an attachment theory perspective, focussing on topics such as safe sex, sexual risk-taking, sexual consent, and sexual communication. Though some researchers have attempted to summarize this vast literature (see Dewitte, 2012; Mikulincer & Shaver, 2016, for examples), these reviews have utilized an entirely subjective approach to selecting and synthesizing various--and often times conflicting--findings. Meta-analysis is a statistical technique for quantitatively reviewing a given literature, by "averaging" effect sizes across studies, while giving more weight to studies that used larger sample and more rigorous methods. Further, meta-analysis can be used to determine characteristics ("moderators") of studies that are predictive of the size of effects that are found in those studies. It is therefore among the most rigorous and reproducible methods of determining the current state of a literature.Dr. Sakaluk's MaRSS lab intends to undertake a large-scale meta-analytic review of the attachment and sexual health literature in its entirety--a literature spanning decades and hundreds of studies. This process will involve finding, extracting, and synthesizing correlations between measures of attachment dimensions--attachment "avoidance" and "anxiety"--and various sexual health variables. Further, the meta-analytic will investigate a number of theory-driven "moderators" of the correlation between attachment dimensions and sexual health, such as evaluating whether these correlations differ in strength depending on the domain of sexual health (e.g., safe sex vs. sexual functioning), or the relational context of the research sample (e.g., individuals who are single vs. those in romantic). The resulting peer-reviewed paper should be a high-impact resource that guides future attachment and sexuality research in the field. Dr. Sakaluk is a social psychologist who studies sexuality and close relationships using innovative methodologies and advanced statistical modelling. He is particularly interested in the study of sexual and relational norms, as well as testing social psychological theories of sexual health aspects. His Methodology and Relationships/Sexual Science (MaRSS) lab specializes in using rigorous statistical approaches (e.g., latent variable analysis, meta-analysis, etc.,) while adopting open science principles that promote transparency and reproducibility. The student will initially be heavily involved in the second wave of screening articles yielded by the initial literature search based on eligibility criteria for inclusion in the meta-analysis. The student will then work closely with Dr. Sakaluk to develop a moderator coding approach for the meta-analysis. This process will include: (1) reviewing theory on attachment and sexuality to determine moderators of interest; (2) determining how moderators can be quantified at the sample level; (3) drafting and filing a pre-registration of the hypotheses, exploratory research questions, and data analysis approach for the meta-analysis; and (4) identifying and taking advantage of open-source technologies (e.g., GitHub, Google Docs, Meta-Lab, Open Science Framework, and R/R Markdown) that can maximize the transparency and reproducibility of the meta-analysis materials (i.e., data, analysis scripts, research reports, etc.,). The student will then lead the coding process, in collaboration with other members of the MaRSS lab. Throughout the internship, the student will have the opportunity to gain unique and valuable training in open science practices, analyzing and visualizing data in R, and the entire process of conducting meta-analytic literature reviews. The ideal student will have a working knowledge of attachment theory, and experience (or an interest) in psychological research on sexuality and close relationships. The student should have well-developed literature searching skills, and an attention to detail (as every aspect of the literature searching and coding process must be documented). Finally, the student should have completed courses in introductory and intermediate statistical analyses (e.g., t-tests, ANOVAs, correlation, and regression), and have an interest in learning more advanced statistical approaches (i.e., meta-analysis) in reproducible environments (e.g., using R and the Open Science Framework). Programming experience is a plus, but not required. 
Research on human sexuality from an adult attachment theory perspective has grown rapidly, since Hazan and Shaver's (1987) formative research; it is arguably the predominant close relationships theory in this area. Literally hundreds of empirical studies have been conducted on various aspects of sexual health from an attachment theory perspective, focussing on topics such as safe sex, sexual risk-taking, sexual consent, and sexual communication. Though some researchers have attempted to summarize this vast literature (see Dewitte, 2012; Mikulincer & Shaver, 2016, for examples), these reviews have utilized an entirely subjective approach to selecting and synthesizing various--and often times conflicting--findings. Meta-analysis is a statistical technique for quantitatively reviewing a given literature, by "averaging" effect sizes across studies, while giving more weight to studies that used larger sample and more rigorous methods. Further, meta-analysis can be used to determine characteristics ("moderators") of studies that are predictive of the size of effects that are found in those studies. It is therefore among the most rigorous and reproducible methods of determining the current state of a literature.Dr. Sakaluk's MaRSS lab intends to undertake a large-scale meta-analytic review of the attachment and sexual health literature in its entirety--a literature spanning decades and hundreds of studies. This process will involve finding, extracting, and synthesizing correlations between measures of attachment dimensions--attachment "avoidance" and "anxiety"--and various sexual health variables. Further, the meta-analytic will investigate a number of theory-driven "moderators" of the correlation between attachment dimensions and sexual health, such as evaluating whether these correlations differ in strength depending on the domain of sexual health (e.g., safe sex vs. sexual functioning), or the relational context of the research sample (e.g., individuals who are single vs. those in romantic). The resulting peer-reviewed paper should be a high-impact resource that guides future attachment and sexuality research in the field. Dr. Sakaluk is a social psychologist who studies sexuality and close relationships using innovative methodologies and advanced statistical modelling. He is particularly interested in the study of sexual and relational norms, as well as testing social psychological theories of sexual health aspects. His Methodology and Relationships/Sexual Science (MaRSS) lab specializes in using rigorous statistical approaches (e.g., latent variable analysis, meta-analysis, etc.,) while adopting open science principles that promote transparency and reproducibility. The student will initially be heavily involved in the second wave of screening articles yielded by the initial literature search based on eligibility criteria for inclusion in the meta-analysis. The student will then work closely with Dr. Sakaluk to develop a moderator coding approach for the meta-analysis. This process will include: (1) reviewing theory on attachment and sexuality to determine moderators of interest; (2) determining how moderators can be quantified at the sample level; (3) drafting and filing a pre-registration of the hypotheses, exploratory research questions, and data analysis approach for the meta-analysis; and (4) identifying and taking advantage of open-source technologies (e.g., GitHub, Google Docs, Meta-Lab, Open Science Framework, and R/R Markdown) that can maximize the transparency and reproducibility of the meta-analysis materials (i.e., data, analysis scripts, research reports, etc.,). The student will then lead the coding process, in collaboration with other members of the MaRSS lab. Throughout the internship, the student will have the opportunity to gain unique and valuable training in open science practices, analyzing and visualizing data in R, and the entire process of conducting meta-analytic literature reviews. The ideal student will have a working knowledge of attachment theory, and experience (or an interest) in psychological research on sexuality and close relationships. The student should have well-developed literature searching skills, and an attention to detail (as every aspect of the literature searching and coding process must be documented). Finally, the student should have completed courses in introductory and intermediate statistical analyses (e.g., t-tests, ANOVAs, correlation, and regression), and have an interest in learning more advanced statistical approaches (i.e., meta-analysis) in reproducible environments (e.g., using R and the Open Science Framework). Programming experience is a plus, but not required. 
Think that you are in a party and hearing the discussion. Once you are listening to a person, then all the other information you are hearing is just a noise for you. What if you could control whom to hear just by moving your head or eye gestures? Dr. Peter Driessen’s research group at University of Victoria is working on building a system using microphone arrays of arbitrary geometry to zoom in on desired audio in a noisy environment. Ultimately a listener will be able to simply look at the location from where s/he wants to hear the audio, controlling the audio zoom via head and eye gestures. The microphone arrays may be a permanent part of a venue, embedded in the walls and ceiling. Or using low cost wireless devices, deployed ad-hoc at the time of use (e.g. stuck to the walls and ceiling with removable adhesive). Applications of this new audio zoom system include a super hearing aid for people in a crowded noisy environment. Such a hearing aid will have performance far exceeding any standard hearing aid with microphones near the ears. Audio zoom may be very useful for the film industry, to capture better quality audio during on-location filming, and reduce the amount of re-recording and post-production required. It may also be useful for the computer games industry where zooming on natural sounds may be desired as part of the game play. Audio zoom will be a very useful research tool for studying bird communications, providing detailed spatial information on territorial birdsong, which may help decipher the song function.This Audio-Zoom can be set up in concert halls, Parliaments where we just want to hear only to specific users. This technique can enhance the speech in such a way that speech recognition will also be easy Digital signal processing, audio signal processing, software defined radio, This project is to work on the “Cocktail Party Problem” which is a “Blind Speech Separation Problem”. There are two methods to tackle this problem- “Time domain methods” and “Frequency domain methods”. One approach is “Frequency domain Blind Speech Separation using Independent Component Analysis”. ICA introduces permutation misalignments in frequency domain. There have been many methods to solve the misalignments. But these methods fail in a more reverberant environment The first step it to developing a channel model for the Impulse Response to solve the permutation problem in a more reverberant environment. Existing models do a fair job of separation for Narrow-band separated microphones. The job is to propose a model of IR including early reflections and a reverberant tail, and test the applicability of it with microphones separated by more than one wavelength, and develop an algorithm to separate the sources (speakers). The research group has a large database of measured data using up to 8 sources and 48 microphones. This database is available for testing algorithms.Digital Signal ProcessingMATLAB
Software defined radio and radar uses digital signal processing as close to the antenna as possible, thus mnimizing the need for analog radio frequency circuits. High speed analog to digital converters operating with 14 bits up to 3 Giga samples per second enable wide bandwidth radio and radar systems to be built in software. The current project is to implement and test algorithms for software defined radio and radar.   The starting point will be GNURadio and Matlab/Simulink using USRP hardware, but the objective is to use high speed hardware such as http://www.ti.com/product/ADC32RF45 The algorithms will include http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6897912Software defined radio and radar uses digital signal processing as close to the antenna as possible, thus mnimizing the need for analog radio frequency circuits, and enables the same hardware to perform many different radio functions such as broadcast reception, cellphone base station, data telemetry, two way public safety radio.  The research is to develop new radio algorithms, implement and test.Literature reviewProject planningProgrammingTestingDocumentatationDigital Signal ProcessingMATLABwireless communications
The proteins and pathways that control gene (mis)regulation at the heart of cancer in the nucleus of a cell are increasingly well undertstood. One of the most poorly understood molecular events within these signaling pathways is the formation of complexes between histones (DNA packing proteins that encode gene regulatory signals) and their partners, the chromobox proteins (regulatory proteins that recognize certain histone partners). Broadly, the goals of this project are: 1) to learn about the molecular recognition characteristics that drive these protein complexation events, and 2) to create inhibitors that can be used to disrupt these pathways in a cellular setting. We have discovered a family of macrocyclic molecules that have high affinity and specificity for methylated lysines - gene regulation marks that trigger the binding of histones to certain chromoboxes. We have already demonstrated the ability of our macrocycles to bind, identify, and quantify almost any post-translationally methylated peptide, but we have yet to develop them into the highly specific tools that we will need in order to learn more specific lessons about these systems. As we expand the scope of this work to target certain histones and chromobox proteins proteins that are important in the development of cancer, we must also expand the scope of the syntheses used to construct novel variants that allow tuning and optimization of affinities and selectivities. Two families of synthetic molecules will be synthesized by the MITACS student. The first is a set of substituted macrocycles that improve specificity for certain histone targets over others (e.g. Organic Letters 2012, http://dx.doi.org/10.1021/ol300243b). The other is a set of drug-like and peptidic molecules that inhibit a family of histone-binding proteins that drive aggressive cancers (e.g. J. Med. Chem. 2014, http://dx.doi.org/10.10210/jm401487x)Our research group works at the interface of chemistry and biology. We are specifically interested in learning about and inhibiting the cellular mechanisms for gene regulation related to histones — DNA packing proteins. We design and synthesize novel small molecule and macrocyclic compounds that selectively bind to certain proteins that are the master regulators of gene expression. We use these compounds to learn about the fundamental physical properties of the molecules involved, the biological function of the cellular pathways, and also as the forerunners for new cancer therapies.The specific role of the MITACS student will be organic chemistry OR peptide-based chemistry, depending on their experience and skills. It will also include related analytical/bioanalytical characterization and testing using a variety of in-house methods that include NMR, fluorescence, mass spectrometry, and others.The student should have experience with organic chemistry OR biochemistry in an undergraduate chemistry lab setting. Specific techniques expected are: experiment planning, set-up, and operation, purification of organic and/or protein samples, analysis of organic compounds and/or proteins (e.g. by NMR, MS, Gel elecrophoresis, etc). This project is best suited to a 3rd- or 4th year Chemistry or Biochemistry undergraduate student. Molecular Biology students with some chemistry interests would also be welcome.
Future vehicles are anticipated to be equipped with on-board units to communicate through wireless links, and vehicle-to-vehicle communications can be of low cost thanks to the license-free spectrum usage and minimum infrastructure requirement. Data dissemination is a promising application in Vehicular Ad hoc NETworks (VANETs), where messages are carried and forwarded by vehicles cooperatively toward their destinations at given locations.  For example, hotels, restuarants, and tourist attractions can send their advertisements, promotions, and service availability to all the vehicles near the airport, train station, ferry, and major bus terminals, so passengers on board the vehicles can use the information for their immediate trip plan, etc. Different from traditional Internet applications, the message destination in these VANET message dissemination applications is not a particular node (vehicle) with a global ID or IP address, but any vehicles(s) in a particular location. How to arrange the message delivery using multiple vehicles with high reliability and low latency is an open issue. The objective of this project is to seek novel solutions to solve the above problem. My research interests span several areas in wireless communications and networking, with a focus on network protocol andarchitecture design supporting emerging multimedia traffic over wireless, mobile, ad hoc, sensor networks and smart grids.The MITACS intern student will mainly focus on processing the existing vehicle trace data and conducting trace-driven simulation to assist the resesarch efforts in design protocols and algoriths for future vehicle ad hoc networks.The intern student will work with faculty members and graduate students, learning through the  research process and helping with simulation, which will lead to publishable work with technology transfer potentials.Basic knowledge of computer networks and wireless communications. Programming skill with C/C++. 
Wireless Sensor Networks (WSNs) consist of one or more sinks and a large number of sensors distributed in a certain environment and have attracted a lot of research attention due to the wide spectrum of applications. WSNs deployed in buildings or hilly areas usually form three- dimensional (3D) wireless ad hoc networks due to the distributions of the sensors in the vertical dimension. The sensors in the networks collect environment/target information in the designated area and transfer messages by means of multi-hop relaying. Routing protocols which dictate how a packet from a source node should be forwarded along the links of the network to a given sink node are of critical importance in the WSNs. Most WSNs routing protocols have focused on two-dimensional (2D) networks, such as the geographic routing algorithms. However, the 2D WSNs routing algorithms may not be suitable for 3D ad hoc networks, so it is needed to design efficient and feasible 3D routing algorithms for 3D WSNs. The objective of this project is to design novel routing mechanisms for 3D networks. We study the typical topology in WSN scenarios, the survey of routing protocols in 3D WSNs, the design and performance evaluation of 3D routing algorithms, and the implementation of the algorithms on embedded platforms. The research involves protocol design, modeling and analysis, simulation and emulation, and system prototyping. My research interests span several areas in wireless communications and networking, with a focus on network protocol andarchitecture design supporting emerging multimedia traffic over wireless, mobile, ad hoc, sensor networks and smart grids.The MITACS intern student will mainly focus on simulation and simple prototyping. The intern student will work with faculty members and graduate students, learning through the research process and helping with simulation and simple prototyping, which will lead to publishable work with technology transfer potentials.Basic knowledge of computer networks and wireless communications. Programming skill with C/C++. 
We have developed synthetic routes to a wide range of  carbazole-bis(tetrazole) ligands and we are exploring their iron and nickel complexes as environmentally friendly oxidation catalysts. The student will carry out the synthesis of  the ligands and their iron and nickel complexes by extending related reaction chemistry. The new complexes will be characterized by NMR spectroscopy, X-ray crystallography and cyclic voltammetry. Time permitting, these complexes will be tested as redox catalysts for a range of wide organic substrates.My group is interested in the synthesis of new ligands and their metal complexes. Most of my research focuses on lanthanide chemistry and in particular the synthesis of organometallic complexes of these metals. However, our newer carbazole-bis(triazole) ligands are also well-suited to preparing first row transition metal complexes with unusual geometries. Initial exploration suggests we can make water soluble redox catalysts ideally suited for environmentally friendly organic oxidations and reductions. The student will carry out the synthesis of new organic compounds using multi-step synthesis techniques. This will involve purification at each step by column chromatography, recrystallization, or distillation. Students will learn to use vacuum line and glovebox techniques to handle air sensitive reagents and intermediates as required. The student will also learn how to prepare metal complexes of the ligands they have prepared and use these complexes to carry out model catalytic reactions.An understanding of structural determination by NMR spectroscopy is essential. Some previous experience doing organic synthesis would be very valuable. The student should have completed 2nd year chemistry prior to starting this project.
Interns will be joining my Racial Uprising Lab at the University of Victoria, which is funded by a SSHRC Insight Development Grant. The lab is working to develop an empirical understanding of how governments respond to urban, racialized uprisings. It will focus on how local, state, and federal governments in the United States have responded to uprisings between 1954 and the present. This topic is of significant interest to academics and policymakers with the emergence of the Black Lives Matter movement in 2013, which has resulted in the greatest frequency of uprisings since the 1960s.The first step in this analysis is to compile, encode, and link an original city-level dataset of uprisings in the US from 1992 until the present, which will supplement existing uprisings data that cover the period from 1954 to 1992. Using this dataset, I will be able to address three key questions:- Whether governments respond to uprisings in the form of greater public investment in local infrastructure, schools, or other social services;- Whether local police forces alter their behaviour after a racialized uprising and whether such changes are permanent or transitory;- Whether uprisings result in changed ordinances that lessen disadvantages faced by the African American community with a focus on racial discrimination.These three questions will be addressed using standard approaches for achieving causal identification around the outcomes of uprisings. In particular, we will employ event study approaches and take advantage of existing instrumental variables such as the presence of rainfall. This project should be highly influential across disciplines and will allow for quantitative researchers to begin to understand the impacts of the Black Lives Matter movement.My area of focus is modern American economic history in the post-war era with a particular focus on race and civil unrest in both its violent and non-violent forms. I have studied the causes and consequences of African American civil unrest in the 1960s and early 1970s and am looking to extend that work towards the present. All of my work employs causal methodology from labour economics and the broader applied microeconomics fields. The students engaged in this project will be primarily responsible for finalizing the collection of the uprisings data (this collecton process is currently underway), cleaning the data, and engaging in empirical analysis of the data around civil disturbances and police funding and behaviour. They could also be involved in supplementing this data through data scraping or language algorithm methods. Depending on the scope of the contribution in the data analysis and generation of new research questions, students would be welcomed as co-authors on the work. Students will work under my direction to finish collecting and cleaning the raw data for the project and weekly team meetings will be held. There are a variety of roles that could be filled depending on the student's skillset. Ideally, a student would be trained in Stata and microeconometrics so that they could play a lead role in the data analysis work. A student with other programming expertise may be able to assist in data collection through building data scraping or language algorithms. Students with less econometric or programming skills could play a lead role in data collection whle being mentored in programming and data analysis. 
Microfluidic devices are an exciting new technology for experimental chemistry and biology. They are designed to manipulate fluids on very small scales (below 500 micrometres). Microfluidic platforms have been used for many varied applications, such as nanoparticle synthesis and single cell studies because they provide big advantages over large-volume systems since we can control the fluid environment very precisely. Micro-channels in microfluidic devices can be used to make aqueous droplets in a continuous oil phase. Thousands of these droplets can be made and analysed each second, and each droplet is effectively a separate reaction vessel. In my group, we use microfluidic droplets to make Droplet Interface Bilayers (DIBs), which are very simple artificial lipid bilayers like those found in cells. Our devices allow us complete control over each component of the DIBs, such as the droplet size, and the lipid composition. Hence we can quantify how these individual components regulate and affect drug transport across cell membranes. Lipid bilayers represent one of the major barriers to drug absorption in the human body. This research project will involve making artificial cells on microfluidic devices to be used to study how drugs interact with and cross cell membranes. Your research project will involve designing, fabricating and using microfluidic devices to create and manipulate these artificial cells on-chip. You will also image the droplets on the chip using a microscope and a high-speed camera, and analyse the images and videos you acquire. This will help you make design more efficient microfluidic devices to acquire the data required for your project. You will also look at how different drugs interact with your artificial membrane and study how this interaction can be made more efficient.Human cells are fascinating, complex biological life forms: they reproduce, metabolise food to get energy and communicate with each other. The ‘skin’ of the cell, its membrane, plays a crucial role in choreographing interactions with the outside environment, for example by allowing or prohibiting the access of different drug molecules to the cell interior. I build lab-on-a-chip (microfluidic) devices to create artificial cells to be able to analyse each component of this complex system to understand how they behave. This will help to make drugs that can interact with cells more efficiently, to get inside in order to work properly.This project will be an independent research project within a group working in the same general area. You will be trained to do your research independently and taught how to design experiments to answer your research question. You will also take part in group meetings, where you will receive detailed feedback on your work to allow you to further develop your research and come up with new ideas. Where appropriate, you will work with other undergraduate and graduate students to learn new techniques or share experimental work. Additionally, you will have one-on-one meetings with Prof. Elvira to discuss your research. Overall, these are the steps that your research project will involve:1) Analyse the current scientific literature so that you understand what has been done before and how. This will also include reading reports from previous students that are relevant to your research area.2) Fabricate microfluidic devices, including polydimethylsiloxane (PDMS) fabrication and 3D printing if required. You will learn state-of-the-art microfabrication techniques and how to work in a clean (dust-free) environment.3) Chemical surface treatment of the microfluidic devices to ensure that the devices are robust.4) Design and do experiments to answer your research question as described above.5) Analyse your experimental data to understand the data gathered from your experiments.6) Communicate and discuss your experimental results in different environments (group and one-on-one meetings). This will help you design new experiments to answer your research question. This will also educate us on your research, since you will become the expert in your area.7) Write a short project report. Your research project is designed to answer questions that are important to us. We do not want to lose your knowledge when you leave the group. Your report will help us continue this research.Most undergraduate students have not studied microfluidics during their degree, therefore, all specialised training required for the research project will be provided, in addition to laboratory health and safety training. We are looking for hard-working students that are interested in learning new experimental skills and are enthusiastic about our research aims. Our work is very interdisciplinary. Ideally, applicants should be enrolled in a chemistry, biochemistry, biology or engineering program at second year level or higher. As a minimum, students must have completed a 1st year laboratory course. 
The overarching goal of this project is to develop a smart wound dressing for the management of chronic wounds. This includes the development of novel biomaterials and drug delivery systems that can be used to deliver drug components to the wound site on-demand. Research at Dr. Akbari's laboratory lies at the interface of cellular biology, biomaterials, and mechanical engineering. He is particularly interested in combining the fundamentals of fluid, mass, and thermal transport in microscales with cellular biology and biomaterials to address current grand challenges in global health. Three key research areas at Dr. Akbari's lab are:-fabrication of engineered tissue substitutes for regenerative medicine using fiber-based technologies,-development of biomimetic tissue models using microengineering techniques for disease modeling and drug discovery applications, and-development of cell-based microarray platforms for high-throughput drug screening.Highly motivated applicants with a strong experimental background and proven expertise in chemistry, biomaterials, and drug delivery. 
Primary brain tumors are among the deadliest types of cancer which have a five-year survival rate of less than 25%. Current common practices for management of brain tumors include surgical resection of the tumour followed by radiation and chemotherapy. The molecular and genetic heterogeneity of gliomas results in the varied and often suboptimal response to treatment that is usually predicated on standard pathologic diagnoses. Therefore, there is a pressing need to develop new strategies that can predict the response of each patient to specific anticancer agents. The short-term goal of the project is to design and fabricate a microfluidic device to model the human brain tumor on a chip and investigate the effect of new drugs on the cancer cells. Research at Dr. Akbari's laboratory lies at the interface of cellular biology, biomaterials, and mechanical engineering. He is particularly interested in combining the fundamentals of fluid, mass, and thermal transport in microscales with cellular biology and biomaterials to address current grand challenges in global health. Three key research areas at Dr. Akbari's lab are:-biofabrication of engineered tissue substitutes for regenerative medicine using fiber-based technologies,-development of biomimetic tissue models using microengineering techniques for disease modeling and drug discovery applications, and-development of cell-based microarray platforms for high-throughput drug screening.The student will be invovled in the development of the microlfuidic device and conducting the drug studies. 
Regulatory monitoring requirements for disinfection by-products (DBPs) warrant seasonal sampling of distribution systems and, depending on the DBP, at specific points in the distribution network. The cost and relative analytical complexity (time, effort, and instrumentation) of DBP analysis many times limit the sampling frequency to the regulatory requirements. However, the understanding for a better prediction and control of DBP formation requires extensive datasets typically acquired through comprehensive sampling campaigns that may be beyond the capacities of resource-limited municipalities/countries. It is not uncommon that these are also the localities presenting problems with the attainment of regulatory DBP levels.I am an Associate Professor the Department of Civil Engineering (University of Victoria). My research program deals with the development of treatment technologies and simplified water quality monitoring tools. This work is of particular importance to resource limited contexts such as small municipalities as well as developing countries in which I have extensive experience. In addition to this, I am currently working alongside NGOs and manufacturers on the evaluation of the microbiological efficiency of point-of-use water treatment systems and other appropriate technologies for resource-limited contexts. They will be responsible for sampling of raw water at the chosen drinking water treatment plant in addition to a suite of laboratory tests, including: jar-testing, activated carbon adsorption, standard water quality analysis, differential UV absorption, and DBP formation potential tests. S/he will be working within a dynamic research group and will be in contact with other research experienced peers of Master’s and PhD levels. Also, the student will need to liase with water treatment plant personnel. This project will be an excellent springboard for a potential postgraduate-level project.Essential:- drinking water treatment theory (i.e. coagulation, disinfection, filtration, sedimentation).- basic chemistryDesirable:- relevant water treatment lab experience (i.e. jar-testing, pH measurement, titrations, basic water quality analysis, spectrophotometry)
Shellfish aquaculture has played a key role in coastal ecosystems for thousands of years and is currently increasing globally at a rate of 7.8% yr-1, making it one of fastest growing food industries in the world. Historically, First Nations’ clam gardens were constructed by building rock walls in the low intertidal, which added structural complexity, stabilized sediments, reduced predation, and enhanced shellfish productivity. Currently, contemporary shellfish aquaculture involves similar processes and plays a key role in meeting the global need for seafood, as well as alleviating pressure on declining wild populations. Unfortunately, modern shellfish aquaculture has been associated with the introduction of non-native species, increased pollution, and habitat degradation through the addition of cages, fences, and harvesting. Traditional ecological knowledge and archaeological records indicate that First Peoples of the coastal northwest actively managed and enhanced near-shore ecosystems to maintain and even increase productivity.  These records of direct environmental manipulations and stewardship suggest complex resource management systems that successfully supported large coastal communities for generations, providing year round food security while minimizing environmental impact. Although inactive for decades, First Nations’ clam gardens have recently begun a cultural resurgence. Concurrently, academic interest is growing. First Nations’ people have partnered with Parks Canada to restore, maintain, and harvest multiple clam gardens along the BC coast. Despite its historical, economic, and cultural importance, how shellfish aquaculture affects the many other species inhabiting these ecosystems is still unknown.To address this issue our research seeks to identify how marine ecosystems respond to First Nations’ clam gardens and contemporary shellfish aquaculture. Assessments of these human modified ecosystems have never occurred simultaneously. This project will further our understanding of traditional and contemporary shellfish aquaculture, how marine ecosystems respond to coastal modifications and how to support healthy marine ecosystems while engaging in sustainable seafood harvesting.The major themes of the research in the Juanes Fisheries Ecology and Conservation Lab are: 1) Coastal salmon ecology. We sample coastal habitats to establish habitat relationships, measure growth and survival of early ocean-life salmon, and laboratory work to assess energy dynamics and interspecific interactions; 2) Soundscape ecology of coastal ecosystems. Coastal surveys will examine the seasonal presence of fish sounds, and the potential effects of noise in both coastal and deep-sea environments; and 3) Effects of aquaculture on wild fish and shellfish populations. Here we examine the effects of historical and contemporary aquaculture on community biodiversity and metagenomics. As part of an ongoing collaboration between the Juanes Lab at UVic, Ecological Interactions Research Program at VIU, and The Hakai Institute, the student will work as a research assistant on an integrated research program with two overarching goals: to determine the effects of historical and contemporary shellfish aquaculture on marine biodiversity, and to evaluate how these practices alter the physical landscape. The student will gain invaluable early career research experience as they play an active role in planning field excursions, conducting research during extended stays in remote locations, performing biodiversity surveys and numerous forms of environmental sampling. This position will include both extensive lab and fieldwork and will allow the student to further their knowledge of First Nations cultural practices, shellfish aquaculture, coastal biodiversity, and ecosystem modifications. The student will also be responsible for data management and participate in post hoc data analysis and interpretation.Background in biology or ecology.Detail-oriented.Capable of working during extended stays in remote locationsNot afraid to get wet or work with live fish or invertebrates

Le but est d'etudier l'effet d'une forte force de Coriolis inhomogene sur les equations de Navier-Stokes et Euler.I work on the analysis of Partial Differential Equations coming from physics. Most importantly fluid dynamic, wave propagation and geophysical flows.Je travaille sur l'Analyse des Equations Aux Derivees Partielles d'origine physique. Principalement en mechanique des fluides, propagation d'ondes et les champs geophysiques.Reading and reporting about a few research litterature on the subjectAdapt the techniques to the case of inhomogeneous rotationConduct numerical simulation of the resultsLire et rapporter quelques references qui vont etre fourniesAdaptation des techniques au cas inhomogene qu'on veut etudierImplementer une simulation numerique des resultatsVery good knowledge on Advanced Calculus and functional AnalysisBasic knowledge of  Differential Equations and Partial Differential Equations
Microfluidic devices are an exciting new technology for experimental chemistry and biology. They are designed to manipulate fluids on very small scales (below 500 micrometres). Microfluidic platforms have been used for many varied applications, such as nanoparticle synthesis and single cell studies because they provide big advantages over large-volume systems since we can control the fluid environment very precisely. Micro-channels in microfluidic devices can be used to make aqueous droplets in a continuous oil phase. Thousands of these droplets can be made and analysed each second, and each droplet is effectively a separate reaction vessel. In my group, we use microfluidic droplets to make Droplet Interface Bilayers (DIBs), which are very simple artificial lipid bilayers like those found in cells. Our devices allow us complete control over each component of the DIBs, such as the droplet size, and the lipid composition. Hence we can quantify how these individual components regulate and affect drug transport across cell membranes. Lipid bilayers represent one of the major barriers to drug absorption in the human body. This research project will involve using different materials to make microfluidic devices to be used to study how drugs interact with and cross cell membranes. Your research project will involve designing, fabricating and using microfluidic devices to create and manipulate these artificial cells on-chip. You will do this using the traditional fabrication methods (using polydimethylsiloxane, PDMS) and also with other modern methods such as 3D printing. You will also image the droplets on the chip using a microscope and a high-speed camera, and analyse the images and videos you acquire. This will help you make design more efficient microfluidic devices to acquire the data required for your project. Human cells are fascinating, complex biological life forms: they reproduce, metabolise food to get energy and communicate with each other. The ‘skin’ of the cell, its membrane, plays a crucial role in choreographing interactions with the outside environment, for example by allowing or prohibiting the access of different drug molecules to the cell interior. I build lab-on-a-chip (microfluidic) devices to create artificial cells to be able to analyse each component of this complex system to understand how they behave. This will help to make drugs that can interact with cells more efficiently, to get inside in order to work properly.This project will be an independent research project within a group working in the same general area. You will be trained to do your research independently and taught how to design experiments to answer your research question. You will also take part in group meetings, where you will receive detailed feedback on your work to allow you to further develop your research and come up with new ideas. Where appropriate, you will work with other undergraduate and graduate students to learn new techniques or share experimental work. Additionally, you will have one-on-one meetings with Prof. Elvira to discuss your research. Overall, these are the steps that your research project will involve:1) Analyse the current scientific literature so that you understand what has been done before and how. This will also include reading reports from previous students that are relevant to your research area.2) Fabricate microfluidic devices, including polydimethylsiloxane (PDMS) fabrication and 3D printing if required. You will learn state-of-the-art microfabrication techniques and how to work in a clean (dust-free) environment.3) Chemical surface treatment of the microfluidic devices to ensure that the devices are robust.4) Design and do experiments to answer your research question as described above.5) Analyse your experimental data to understand the data gathered from your experiments.6) Communicate and discuss your experimental results in different environments (group and one-on-one meetings). This will help you design new experiments to answer your research question. This will also educate us on your research, since you will become the expert in your area.7) Write a short project report. Your research project is designed to answer questions that are important to us. We do not want to lose your knowledge when you leave the group. Your report will help us continue this research.Most undergraduate students have not studied microfluidics during their degree, therefore, all specialised training required for the research project will be provided, in addition to laboratory health and safety training. We are looking for hard-working students that are interested in learning new experimental skills and are enthusiastic about our research aims. Our work is very interdisciplinary. Ideally, applicants should be enrolled in a chemistry, biochemistry, biology or engineering program at second year level or higher. As a minimum, students must have completed a 1st year laboratory course. 
Microfluidic devices are an exciting new technology for experimental chemistry and biology. They are designed to manipulate fluids on very small scales (below 500 micrometres). Microfluidic platforms have been used for many varied applications, such as nanoparticle synthesis and single cell studies because they provide big advantages over large-volume systems since we can control the fluid environment very precisely. Micro-channels in microfluidic devices can be used to make aqueous droplets in a continuous oil phase. Thousands of these droplets can be made and analysed each second, and each droplet is effectively a separate reaction vessel. In my group, we use microfluidic droplets to make Droplet Interface Bilayers (DIBs), which are very simple artificial lipid bilayers like those found in cells. Our devices allow us complete control over each component of the DIBs, such as the droplet size, and the lipid composition. Hence we can quantify how these individual components regulate and affect drug transport across cell membranes. Lipid bilayers represent one of the major barriers to drug absorption in the human body. This research project will involve developing different analytical methods for the detection of molecules in DIBs. Your research project will involve designing, fabricating and using microfluidic devices to create and manipulate these artificial cells on-chip. You will then look at different detection methods such as fluorescence spectroscopy or the development of molecular recognition agents.Human cells are fascinating, complex biological life forms: they reproduce, metabolise food to get energy and communicate with each other. The ‘skin’ of the cell, its membrane, plays a crucial role in choreographing interactions with the outside environment, for example by allowing or prohibiting the access of different drug molecules to the cell interior. I build lab-on-a-chip (microfluidic) devices to create artificial cells to be able to analyse each component of this complex system to understand how they behave. This will help to make drugs that can interact with cells more efficiently, to get inside in order to work properly.This project will be an independent research project within a group working in the same general area. You will be trained to do your research independently and taught how to design experiments to answer your research question. You will also take part in group meetings, where you will receive detailed feedback on your work to allow you to further develop your research and come up with new ideas. Where appropriate, you will work with other undergraduate and graduate students to learn new techniques or share experimental work. Additionally, you will have one-on-one meetings with Prof. Elvira to discuss your research. Overall, these are the steps that your research project will involve:1) Analyse the current scientific literature so that you understand what has been done before and how. This will also include reading reports from previous students that are relevant to your research area.2) Fabricate microfluidic devices, including polydimethylsiloxane (PDMS) fabrication and 3D printing if required. You will learn state-of-the-art microfabrication techniques and how to work in a clean (dust-free) environment.3) Chemical surface treatment of the microfluidic devices to ensure that the devices are robust.4) Design and do experiments to answer your research question as described above.5) Analyse your experimental data to understand the data gathered from your experiments.6) Communicate and discuss your experimental results in different environments (group and one-on-one meetings). This will help you design new experiments to answer your research question. This will also educate us on your research, since you will become the expert in your area.7) Write a short project report. Your research project is designed to answer questions that are important to us. We do not want to lose your knowledge when you leave the group. Your report will help us continue this research.Most undergraduate students have not studied microfluidics during their degree, therefore, all specialised training required for the research project will be provided, in addition to laboratory health and safety training. We are looking for hard-working students that are interested in learning new experimental skills and are enthusiastic about our research aims. Our work is very interdisciplinary. Ideally, applicants should be enrolled in a chemistry, biochemistry, biology or engineering program at second year level or higher. As a minimum, students must have completed a 1st year laboratory course. 
This project aims to build a wireless system that enables continuous ECG monitoring of patients in a seamless manner, without interrupting the daily life.  Utilization of smartphones allows vital ECG signals to be sent to remote monitoring center.  This project studies methods to obtain clear ECG signals in various environments, wireless transmission of ECG signals and signal processing techniques to identify a variety of heart medical conditions.  Hardware and software development and theoretical studies are all involved.  Students can choose to focus on a particular part of the project.  The wireless ECG monitoring system developed will be able to save lives of many patients with potential heart attack risk and provide valuable ECG recordings for medical study and analysis to doctors.Machine learning, digital signal processing, wireless communications, data analytics, iOS app programming, wireless applications to telehealth, biomedical sensorsStudents will be involved in the design of different modules of the wireless system.  One student can work on the sensor circuit design, one student can work on the smartphone app development, one student can work on the signal processing algorithms to process the ECG signal, and one student can work on the signal processing software to implement the algorithms.Skills required in the following five areas.  Candidates possessing skills in one or more areas are all welcome.1. Electronic circuit design, analog and/or digital.2. Digital signal processing, machine learning and/or software to capture abnormal heart electrical activities.3. Biomedical engineering related to ECG and heart physiology.4. Wireless communications for signal transmission.5. Smartphone software/app development.6. Web service and server application development
Poplar trees contain high concentrations of diverse and biologically active phenolic phytochemicals. For example, condensed tannins and phenolic glycosides in poplar leaves can together constitute up to 30% of dry matter. These chemicals allow poplars to thrive in diverse and often stressful environments. Condensed tannins can act as defense compounds, antimicrobials, and possible antioxidants, while the salicinoid phenolic glycosides are important resistance factors against herbivores. To date, the biosynthesis of the poplar salicinoids has not been elucidated, nor are the regulatory genes that control their accumulation known. The aim of this project is the characterization of transgenic poplar plants which have altered salicinoid and phenolic metabolism. Previous work in my laboratory had identified important biosynthetic genes, and transgenic plants where these genes are 'knocked out' have been generated. In the current project, the detailed chemical and molecular characterization of these unique transgenic poplars will be performed. Plants will be grown under controlled conditions and analysed for major phenolic chemicals. This will be achieved by diode array detection- high performance liquid chromatography (DAD-HPLC). By comparing the phytochemical profiles of transgenic plants with those of control plants, the biochemical effects of the altered genes will be established. In addition to the chemical analysis, transcript (mRNA) profiling will be carried out via RT-qPCR. These methods are routine in the Constabel laboratory. Profiling of transcripts as well as phenolic chemicals will help pinpoint the precise function of the knocked-out genes. The proposed project will help elucidate the biosynthesis of the salicinoids, phenolic plant chemicals which have strong biological activity. Identification of specific steps of salicinoid biosynthesis will generate new knowledge with immediate impact for poplar biochemistry and chemical ecology. It would help establish the biochemical basis for the significant allocation of carbon to phenolic metabolites in forest trees.My laboratory specializes in the molecular biology and chemical ecology of trees, in particular poplars (Populus). Our aim is to understand the biochemical and molecular basis of plant defense against herbivores and pathogens. A primary focus is the biosynthesis and function of  plant secondary metabolites involved in these interactions. We use molecular and genomics tools to identify genes involved in secondary metabolism, then test their roles in biochemical assays. We also create transgenic poplar trees to study their functions. These plants also allow us to measure the impact of specific genes or metabolites on plant resistance to herbivores and stress.The student will be trained to carry out all major aspects of the proposed work, supervised by a senior student or post-doctoral fellow. The student will learn and carry out basic sampling techniques, the preparation of methanol leaf extracts, and RNA extraction methods. He or she will work with senior lab personnel to learn phytochemical analysis with samples by DAD-HPLC, and will then be able to work independently to quantify specific chemical compounds. Finally, simple statististical tests on the collected data will be carried out.Plants will be planted in the greenhouse in advance in order to have material available for analysis. The student will participate in plant care, and then harvest various tissues from independent transgenic plant lines and growth stages. These are frozen in liquid nitrogen and freeze dried prior to further analysis. The extractions are carried out in the laboratory, and involve grinding tissue, extraction with methanol, and clarification. The HPLC methods are standardized for poplar so that the major chemicals of interest are identified easily. The student will learn to quantify the peaks based on peak areas and standard curves. Changes in the phenolic profile due to the transgene expression or "knock-out" vector can then be quantified. For transcript profiling, standard methods for RNA extraction from poplar leaves and RT-qPCR will be applied. Over the 12-week internship, the student will be trained and gain experience in a range of biochemical techniques. Once trained, he or she is expected to work independently, with advice from senior students and the supervisor as necessary. In addition, weekly update meetings are held with the supervisor and senior student to provide regular feedback and advice. The student will also participate in general lab activities including weekly group meetings, which will provide broader perspectives into laboratory research.Applicants should have a strong background in biology, biochemistry, chemistry, or microbiology, and have good quantitative skills. They should also have a keen interest in plants and in understanding plant adaptation and ecological interactions at a molecular level. Students with laboratory experience in chemistry, biochemistry, or molecular biology are preferred. Basic computer skills and familiarity with MS Excel and PowerPoint are considered an asset, as is experience with basic statistical tests. Strong applicants will also be self-motivated, and have good communication skills and an ability to work independently.
The history of the Canadian second wave feminist movement remains understudied.  Scholars have not explored either the religious/irreligious dimensions of the movement or competing attitudes to motherhood within it.  I have conducted research and presented a number of papers with Dr. Margaret Little of Queen’s University on differences in attitudes and conflicts over motherhood between the mainstream second wave women’s movement and activist welfare rights mothers.  We are now exploring a related topic:   The tension between mainstream feminists and activist organizations of immigrant and racialized women over issues of motherhood and family.  This project will also examine the role that religion (and the perceived secularism of mainstream feminism) may have played in deepening the divide between mainstream feminists and groups of activist immigrant and racialized mothers.  For many within the latter group, it appears that the imbrication of religious and ethnic/racialized identity, and the central role of mothers in maintaining such identity within the family made the perceived secularity of mainstream feminists and their critique of motherhood and family less appealing.  In this project we are conducting archival research in the records of low income and immigrant women's groups, as well as conducting oral history interviews with former members of these groups as well as with members of mainstream feminist groups to gain a clearer sense of their attitudes to motherhood, second wave feminism and religion.The focus of my research is Canadian women's history.  I have published in the areas of women and religion, ethnic and immigrant women's history and the history of social welfare.   I have recently completed a book on the history of irreligion in British Columbia, Canada, and am working on a new project on differing attitudes to motherhood and religion among different activist groups within Canadian second wave feminism, between 1968 and 1985. The student will conduct archival and newspaper research using the records and newspapers of second wave women's organizations, both in archives and online.  The student will be trained in oral history techniques, and will assist me in conducting oral history interviews with former members of second wave mothers' activist groups.  Once the student is fully trained she/he will conduct interviews her/himself.   They will also transcribe interviews, after having been trained to do so.The student(s) will be required to have some knowledge of the history of second wave feminism, ideally in Canada, but definitely internationally.  She/he should have aquired this knowledge through undergraduate courses in History/Sociology/Political Science or Women's Studies.He/she should ideally have some background in archival and or newspaper research.  She/he should have some experience in interviewing people for scholarly projects -- ideally but not necessarily oral history projects.  He/she would ideally have some experience in transcribing interviews.He/she should be able to conduct research online.Strong writing, research and oral communication skills required.
Scholars have postulated what role the institution known as the Potlatch played in Northwest Coast Salish and Straight Salish Indigenous economics in North America before it was eventually outlawed by the Canadian and American government in the early 20th century. Some scholars have postulated it acted as a system of credit among Indigenous peoples, while others have postulated that it acted more as a form of a social safety net. This project uses existing and collects new economic, anthropological, and historical data, as well as economic theory to shed light on which of these roles of the Potlatch were most important. Understanding the role the Potlatch played in traditional economics is important for ultimately understanding the effects of the Potlatch ban as well as the effects of the recent resurgence of the Potlatch.  My research interests are in labour economics, applied econometrics, and economic history. My work predominately focuses on contemporary and historic Indigenous policy. I study how historic policy and shocks to Indigenous economies shape modern Indigenous experiences. I am also interested in how better policy can support Indigenous economic development and well-being.  You will be matching existing economic and anthropological data as well as generating new data from anthropological texts and historical texts.You will be preforming statistical tests for differences in various moments of distributions as well as helping develop a theoretical framework of the Potlatch..You will be required to work with data using Stata and should feel comfortable learning new software. You should have a solid background in statistics and be comfortable preforming tests for differences in various moments of distributions. You should feel comfortable reading articles in economics as well as articles in other disciplines and generating data from them.
The goal of this project is to prepare and characterize new cobalt and molybdenum complexes for use as catalysts in the hydrophosphination of alkenes.Hydrophosphination is the addition of a P-H bond in a primary or secondary phosphine across an unsaturated bond. It is a useful route to new P-C bonds, but traditional, non-catalytic hydrophosphination reactions do not allow regio- or stereocontrol over the product phosphines. Costly and wasteful procedures are thus required to separate the product mixtures. By developing metal catalysts for the process, we can tune the reactions to provide selectivity for a single, desired product, by varying the metal’s coordination environment. This will ultimately allow the atom-economical, enantioselective synthesis of chiral phosphines of enormous importance to the fine chemicals industry.We have carefully studied a series of ruthenium complexes that show moderate catalytic activity for the hydrophosphination of alkenes, and are using the lessons we have learned from this system to prepare new complexes with different metals to improve the catalytic activity. This project will involve making new complexes, and fully characterizing them using a variety of physical techniques. All new complexes will be screened for catalytic activity, and we will use the results to further guide our catalyst design.My group and I specialize in organometallic chemistry and transition metal catalysis. We study mechanisms of homogeneous catalysis. We are particularly interested in developing catalytic processes for the atom-economical synthesis of organophosphorus and organosilicon molecules, through the activation of P-H and Si-H bonds. Our mechanistic studies help us design and synthesize new and improved catalysts.The student will be responsible for the synthesis of some novel organometallic metal complexes and will characterize these complexes using 1H, 13C, and 31P NMR spectroscopy, IR and UV spectroscopy, and electrospray ionization mass spectrometry, with the help of senior students in the lab. If crystalline compounds are obtained, the student will obtain molecular structures from our X-ray crystallography collaborator. For each new complex, the student will also investigate its reactions with simple alkenes to screen for hydrophosphination activity, using an NMR protocol that we have developed. In doing all of this, the student will learn to use inert-atmosphere gloveboxes and Schlenk vacuum line techniques for handling air-sensitive materials.The student should be familiar with basic synthetic laboratory techniques such as distillation, extraction, and recrystallization. They should also have some knowledge of basic NMR spectroscopy for the characterization of organic molecules and fundamental coordination chemistry of transition metals. Any previous experience in handling air-sensitive materials is helpful.
This research is inline with an ongoing research project on resilience analysis of Software-Defined Networking (SDN) architectures. SDN as an emerging networking paradigm, provides network programmability and decouples the control and data plane of the networks. SDN offers salient features such as simplified and (logically) centralized management and control, reduced complexity and accelerated innovation. However, SDN introduces new challenges that should be addressed properly in order to benefit from its unprecedented capabilities. Due to the centralized control in SDN, the control plane has a great impact on the functioning of the whole system. Particularly, the resilience of the control plane is of utmost importance. Any malfunction or failure in the control plane and its interfaces with the data forwarding plane may result in devastating effects on the correct operation of the entire network. Thus the design, analysis, implementation and evaluation of the resilient SDN architectures and controllers is a hot topic in both the academic and industrial research communities.The MITACS intern student will mainly focus on investigating and analyzing the resilience of well-known existing controller software (e.g., Floodlight, OpenDaylight, and so on) by carrying out different tests (using the available Python-based APIs) regarding the controller failure detection and recovery in Mininet as a network emulator. Various performance measures can be evaluated for different controller products. Moreover, providing a report of the resilience features of OpenFlow as the standardized protocol for the communication between the control plane and data plane as well as running some experiments to test them would be helpful. For more information about the ongoing research projects and the experience of the former MITACS interns, please refer to http://web.uvic.ca/~panComputer communications and networks, particularly protocol design, performance analysis and applied network security.In order to give the student a better understanding of the problem, wewill provide the student with resources to learn about the problem andthe current work in the literature.  The student can contribute inmodeling and formulation, however these tasks will be mainly led byfaculty members and graduate students.  The undergraduate internstudent can actively contribute to solving the problem and obtainingthe numerical results using some optimization tools.The MITACS intern student will mainly focus on simulation and simpleprototyping. For more information about the research projects, therelated projects and the experience of the former MITACS interns,please refer to http://web.uvic.ca/~pan and the references therein.The student is expected to have basic knowledge about computer networks with some network programming experiences, particularly in Python and Java. Advanced knowledge and prior experience about SDN, OpenFlow, Floodlight, OpenDaylight and so on are NOT required, but can be considered as a favorable plus.
This research is an extension of an ongoing research project on the construction of agile Wi-Fi mesh networks. Nowadays, Wi-Fi Local Area Networks (WLANs) play pivotal roles in connecting people to the Internet. Chaotic deployment of WLANs in dense areas is one of the common issues for many Wi-Fi users that degrades the quality of service and impedes the balanced distribution of bandwidth among the users. One of the popular solutions to alleviate this problem is using orthogonal channels for the neighbor WLANs. Since the number of orthogonal channels is limited, using this solution through either static or random channel assignment does not guarantee the network performance in a long term.In this project, we intend to utilize the channel status information (acquired from physical layer) for estimating the activities of Wi-Fi channels over a long period of time. All these data can be obtained by dynamic spectrum sensing and will be stored in a database. Analysis of the stored data through adaptive learning and data mining techniques empowers us to determine the best channel candidates for each WLAN at a particular time interval. Our research is concentrated on sensing, extracting features, storing and analyzing of Wi-Fi signals to promote the quality of service for the Wi-Fi stations through the dynamic channel assignment of WLANs. The research involves modeling, system design and simple system prototyping.Relevant research publications involving former Mitacs Globalink students: Soumya Basu (Mitacs Globalink 2013 intern student), Maryam Ahmadi, Minming Ni, and Jianping Pan, ``Locating primary users in cognitive radio networks by Generalized Method of Moments," IEEE GLOBECOM'14, 2014.Sayantan Chowdhury (Mitacs Globalink 2016 intern student) and Jianping Pan. "Channel Assignment in Cognitive Radio Networks: A Joint Utility and Stable Matching Approach," IEEE ICCCN'17, 2017.Computer communications and networks, particularly protocol design, performance analysis and applied network security.In order to give the student a better understanding of the problem, wewill provide the student with resources to learn about the problem andthe current work in the literature.  The student can contribute inmodeling and formulation, however these tasks will be mainly led byfaculty members and graduate students.  The undergraduate internstudent can actively contribute to solving the problem and obtainingthe numerical results using some optimization tools.The MITACS intern student will mainly focus on simulation and simpleprototyping. For more information about the research projects, therelated projects and the experience of the former MITACS interns,please refer to http://web.uvic.ca/~pan and the references therein.The MITACS intern student will mainly focus on design and development of sensing and feature extraction modules. This can be considered as a great opportunity for MITACS students to not only get familiar with new Wireless technologies such as Software-Designed Radio (SDR), but also it helps them to improve their hands-on experiences for dealing with more challenging projects in their future career. For more information about the ongoing research projects and the experience of the former MITACS interns, please refer to http://web.uvic.ca/~pan
Cloud computing changes the way we build large-scale network services. It improves the overall system efficiency and lowers the cost of service providers through exploiting the elasticity and multiplexing introduced by the virtualization technology. To maximize the benefit out of it, many components in the system can be optimized or improved, which raises many problems to be solved theoretically and practically. VM consolidation is one of the fundamental problems, which is about how to consolidate multiple Virtual Machines (VMs) into one Physical Machine (PM). Different policies of VM consolidation would result in different system performance, such as the overall or individual running time of user tasks, as well as the system running cost. The problem attracted much research attention in the past few years and machine resources such as CPU, memory and disk are commonly considered constraints in the scheme design. Meanwhile, the limited network resources can also have a large impact on the practical performance and deserve further attention in the design, because different tasks or VMs would also compete on the network resource. For example, for a traffic-intensive task involving two VMs, it would be better to place them in the same PM, which avoids the intensive traffic injected into the data center network by them otherwise. In this project, we would study how to design a better VM consolidation scheme with these network-related factors considered. The research involves measurement, modeling, analysis, simulation, and system prototyping.Computer communications and networks, particularly protocol design, performance analysis and applied network security.The intern student will work with faculty members and graduate students, learning through the research process and helping with simulation, as well as experimenting on a testbed. For more information about the research program and the related projects, please refer to http://web.uvic.ca/~pan and the references therein.Interested in cloud computing and data-center networking, and having a basic knowledge on computer networks and operating systems, with a good skill in computer programming (C/C++, Java or Python). Any experience with network simulators or testbeds is a plus. 
This is a continuation of our research projects on Vehicular Ad HocNetworks (VANET), which have involved MITACS Globalink intern studentsin Summer 2010 [1] and 2011 [2]. Our research group has greatly advanced the research project since then too. Vehicular networks, in eithervehicle-to-vehicle (V2V) or vehicle-to-infrastructure (V2I) forms,have the potential to considerably improve road safety, travel comfortand trip efficiency, and have attracted a lot of attention from bothindustry and academia in the last few years. Due to the high mobilityand short contact time, vehicular networks have also brought many newchallenges to traditional network protocols designed for the Internetor other mobile ad hoc networks, since vehicular networks have tosupport various time and location-critical applications such asemergency message dissemination and location-based services. Ourresearch focuses on the topology control, due to the high mobility andshort contact time in vehicular networks, and its impact on the mediaaccess control, routing and forwarding protocols. We study thetopology control in both V2V (e.g., vehicle platoons) and V2I (e.g.,drive-thru Internet) scenarios. We also study how to use vehiclemobility and inter-vehicle cooperation to further improve the networkperformance. The research involves protocol design, modeling andanalysis, simulation and emulation, and system prototyping.The MITACS intern student will mainly focus on simulation and simpleprototyping. For more information about the research projects, therelated projects and the experience of the former MITACS interns,please refer to http://web.uvic.ca/~pan and the references therein.Computer communications and networks, especially protocol design, performance evaluation and applied network security.The intern student will work with faculty members and graduatestudents, learning through the research process and helping withsimulation and simple prototyping, which will lead to publishable workwith technology transfer potentials.Selected publications involving former MITACS interns:[1] Yanyan Zhuang, Jianping Pan, Vidhoon Viswanathan (MITACS intern 2010), and Lin Cai,``On the uplink MAC performance of a drive-thru Internet,'' IEEETransactions on Vehicular Technology, 61(4):1925--1935, 2012.Also Vidhoon's talk at Microsoft Research India, 2012. http://research.microsoft.com/apps/video/dl.aspx?id=167978[2] Lei Zhang, Yanyan Zhuang, Jianping Pan, Lovereen Kaur (MITACS intern 2011), and HongziZhu, ``Multi-modal message dissemination in vehicular ad-hocnetworks,'' In Proceedings of IEEE International Communication Conference in China (ICCC'12), Beijing, China, August 2012. Interest and basic knowledge in computer networks, and programmingskills in C/C++ and Python, are expected. Experience with networksimulation tools such as ns-2/3 is a plus.
Solar photovoltaics and touchscreen or display devices have in common the need for transparent conductive electrodes. Transparent materials are normally poor conductors and most conductive materials have low transparency. An exception is indium tin oxide (ITO). The growing demand for ITO and limited sources of Indium have made it an expensive material and lower cost alternatives, with better flexibility for large-area applications are being pursued worldwide. This project focuses on developing techniques of using electric-field directed assembly to create chains of high-conductance metallic nanoscale wires on glass or polymer substrates, with low light blockage, retaining the high transparency of these inexpensive materials. Developing techniques to create competitive nanomaterials, nanoscale devices and measurement techniques enabling molecular sensing, solar energy conversion and display applications. Towards the goal of creating new, high performance, cost-competitive devices, the Globalink scholar will work in Dr. Bhiladvala’s team with a postdoctoral fellow and graduate student scholars on new designs for nanowire chaining. Specifically, this involves computational /experimental work towards achieving best device performance in terms of high electrical conductivity, transparency and flexibility, at low cost. Besides experimental/computational work, the student must be able to quickly read research papers in English (other languages a plus) and summarize the key ideas for discussion with the group. Attention to laboratory safety as well as to good laboratory record-keeping is a must.Engineering physics and mathematics; an interest in developing new engineering skills and ideas; quantitative thinking to evaluate the utility of new ideas. Good communication skills in writing and oral discussion.
Energy used in buildings is responsible for around 40% of carbon emissions from developed countries, largely for heating and/or cooling as well as lighting, appliances and the energy used in construction. They represent one of the areas with the greatest potential for improvement using existing as well as new technologies. However, all buildings are unique, making them an interesting engineering challenge. There are no prototypes, development cycles are very fast, and many individual criteria must be addressed for each design in collaboration with many other specialists like architects and structural engineers. Green building design spans many closely interlinked topics: heat transfer, materials, lighting, fluid dynamics (e.g. for natural ventilation), thermodynamics (e.g. in heating systems), automated control, and many more.Building simulation uses specialist software tools to undertake the thermal and air flow calculations relating to a proposed design in order to predict the energy consumption. This allows different designs to be evaluated, but the process is too slow to compare all possible designs – even if different variants are created automatically, running them all would take far too long. Optimization algorithms (e.g. genetic algorithms) search the ‘design space’ of possible configurations, trying to find high-performing options more quickly.The aim for the project is to apply the optimization methods and software developed by the Energy Systems and Sustainable Cities research group to commercially relevant case study problems in conjunction with industry partner(s). Academic developments in the area of building energy optimization will be tested and evaluated on case study projects. Commercial partners (e.g. energy modelling or building design consultants) will provide suitable case study projects, and will gain an insight into the application of new research-level techniques that are currently too time-consuming to apply commercially.Research areas span computational problem-solving across the domains of buildings (passive design, systems, controls) and renewable energy systems (microgrids, district heating, renewable generation). This includes improvements to models, using optimization approaches like genetic algorithms to explore the space of possible designs, and cutting-edge machine learning techniques. The applications bridge the building, district, city and national scales, and are inspired by the principles of systems thinking regarding holistic analysis and interconnectivity. The research also touches on the process of software development in an academic context, and on improving the exchange of knowledge with industry.The student will:- Learn to develop building energy models. This will be largely self-taught, following a set of lecture notes plus online tutorials, with assistance from other students when required.- Read papers and reports detailing the principles of building energy optimization.- Implement a building optimization methodology using the research-level software developed in the Energy Systems and Sustainable Cities group.- Work with partner companies to understand the case study projects, which are envisaged to be real projects or example projects that describe a particular building typology.- Obtain results for the optimizations that help to address the objectives of the case study projects (e.g. to minimise energy use for a given cost).- Write a short report on the results of the optimization to the company, and evaluate the performance of the optimization process so that this can be improved.- Stretch goals for advanced students include developing and testing improvements to the optimization methodology and developing software improvements to the process implementation.The student will be responsible for conducting and managing their own projects, but will receiving support and guidance commensurate with their experience and abilities. The philosophy of the research group is to foster individuals in becoming computationally-skilled independent problem-solvers, able to tackle complex technical challenges in innovative ways.An interest in and aptitude for using computational methods to solve challenging engineering problems related to energy is the only requirement. Students could be studying any branch of engineering, maths, physics, computing or architecture – the area of research is very interdisciplinary. The student should have a basic understanding of energy as it applies to buildings. Some programming experience is highly beneficial, preferably knowledge of Python or possibly Matlab, along with a willingness to learn. Experience with building energy simulation (e.g. EnergyPlus) is a significant bonus, but not required.
Energy used in buildings is responsible for around 40% of carbon emissions from developed countries, largely for heating and/or cooling as well as lighting, appliances and the energy used in construction. They represent one of the areas with the greatest potential for improvement using existing as well as new technologies. The increased integration of renewable technologies in buildings has driven a greater need for networking between buildings, either via electrical microgrids or via district heat networks. This allows them to share energy and thus balance loads more efficiently.Simulating and optimizing the behaviour of these complex networks of interacting buildings requires specialist software tools in order to predict the energy consumption of the whole neighbourhood. This often employs linear programming, a computational technique for solving systems of equations that represent the energy balances and constraints in the system. These models can solve the operational optimization (where energy should go at what timestep) in conjunction with a design optimization (what equipment and network capacities are required).The aim for the project is to apply the district energy optimization methods and software developed by the Energy Systems and Sustainable Cities research group to commercially relevant case study problems, ideally in conjunction with industry partner(s). Academic developments in the area of building energy optimization will be tested and evaluated on case study projects. Commercial partners (e.g. urban planners and engineering consultants) will provide suitable case study projects, and will gain an insight into the application of new research-level techniques that are currently too time-consuming to apply commercially.Research areas span computational problem-solving across the domains of buildings (passive design, systems, controls) and renewable energy systems (microgrids, district heating, renewable generation). This includes improvements to models, using optimization approaches like genetic algorithms to explore the space of possible designs, and cutting-edge machine learning techniques. The applications bridge the building, district, city and national scales, and are inspired by the principles of systems thinking regarding holistic analysis and interconnectivity. The research also touches on the process of software development in an academic context, and on improving the exchange of knowledge with industry.The student will:- Learn to develop district energy models. This will be largely self-taught, with assistance from other students when required.- Read papers and reports detailing the principles of district energy optimization.- Implement a district optimization methodology using the research-level software developed in the Energy Systems and Sustainable Cities group.- Work with partner companies to understand the case study projects, which are envisaged to be real projects or example projects that describe a particular district typology.- Obtain results for the optimizations that help to address the objectives of the case study projects (e.g. to minimise energy use for a given cost).- Write a short report on the results of the optimization to the company, and evaluate the performance of the optimization process so that this can be improved.- Stretch goals for advanced students include developing and testing improvements to the optimization methodology and developing software improvements to the process implementation.The student will be responsible for conducting and managing their own projects, but will receiving support and guidance commensurate with their experience and abilities. The philosophy of the research group is to foster individuals in becoming computationally-skilled independent problem-solvers, able to tackle complex technical challenges in innovative ways. An interest in and aptitude for using computational methods to solve challenging engineering problems related to energy is the only requirement. Students could be studying any branch of engineering, maths, physics, computing or architecture – the area of research is very interdisciplinary. The student should have a basic understanding of energy as it applies to buildings. Some programming experience is highly beneficial, preferably knowledge of Python or possibly Matlab, along with a willingness to learn. Knowledge of linear programming is a significant bonus, but not required.
In a wireless network where the wireless devices are randomly deployed according to a certain distribution (e.g., in a sensor network or cellular network), the locations of and the distances among devices play significant roles in determining the performance metrics of the network and designing protocols for the network. For example, in our previous work, the energy consumption in sensor networks [1], the path loss, interference, and capacity in wireless communication networks [2], the next nearest node of a mobile data collector [3] or charger [4] in wireless ad hoc networks are all dependent on the probabilistic models based on the distance distributions between two random nodes in the network. The model can significantly benefit the network protocol design and performance analysis by providing accurate statistical information. We have obtained a series of results about the distance distributions for the network with nodes independently and uniformly distributed in a specified topology, such as the distribution of the distances from an arbitrary reference point to a random point [5] and between two random points [6] (more results can be found in http://webhome.cs.uvic.ca/~pan/publication/). The MITACS intern student will mainly focus on the application of these results to the network protocol design and performance evaluation by identifying and formulating appropriate application scenarios. Computer communications and networks, particularly protocol design, performance analysis and applied network security.The intern student will work with faculty members and graduate students, learning through the research process and helping with simulation and evaluation, which will lead to publishable work with technology transfer potentials.For more information about the research projects, therelated projects and the experience of the former MITACS interns,please refer to http://web.uvic.ca/~pan and the references therein.[1] Y. Zhuang, J. Pan, and L. Cai, “Minimizing energy consumption with probabilistic distance models in wireless sensor networks”, in Proc. 29thIEEE International Conference on Computer Communications (INFOCOM’10), pp. 2453–2461, 2010. [2] Y. Zhuang, Y. Luo, L. Cai, and J. Pan, “A geometric probability model for capacity analysis and interference estimation in wireless mobile cellular systems”, in Proc. 54th Global Telecommunications Conference (GLOBECOM’11), 2011. [3] Liang He, Zhe Yang, Jianping Pan, Lin Cai, and Jingdong Xu, "Evaluating Service Disciplines for Mobile Elements in Wireless Ad Hoc Sensor Networks", in Proc. 31st IEEE International Conference on Computer Communications (INFOCOM'12), Orlando, USA, 2012. [4] Liang He, Yu Gu, Jianping Pan, and Ting Zhu, "On-Demand Charging in Wireless Sensor Networks: Theories and Applications", in Proc. 10th IEEE International Conferece on Mobile Ad-hoc and Sensor Systems (MASS'13), Hangzhou, China, October, 2013. [5] M. Ahmadi and J. Pan, “Random distances associated with arbitrary triangles: A recursive approach with an arbitrary reference point,” Available Online: http://dl.handle.net/1828/5134, 2014. [6] F. Tong, M. Ahmadi, and J. Pan,“Random Distances Associated with Arbitrary Triangles: A Systematic Approach between Two Random Points,” arXiv:1312.2498, 2013.The MITACS intern student is expected to be familiar with the basics of wireless communications and networking. Wireless communication background is needed to better understand how the signal attenuates, and how to model it through appropriate distance distribution models.
Energy used in buildings is responsible for around 40% of carbon emissions from developed countries, largely for heating and/or cooling as well as lighting, appliances and the energy used in construction. They represent one of the areas with the greatest potential for improvement using existing as well as new technologies. Building performance spans many closely interlinked topics: heat transfer, materials, lighting, fluid dynamics (e.g. for natural ventilation), thermodynamics (e.g. in heating systems), automated control, and many more. Large buildings are automatically monitored closely by their control systems, however the data produced is rarely examined. There is great potential to improve the behaviour of existing buildings in relatively simple ways that can dramatically improve their energy use.Big data analysis techniques are designed to find meaning in impenetrably large datasets, identifying correlations and patterns invisible to manual analysis methods. Machine learning techniques can play a role in this by fitting ‘learned’ models which are trained using the underlying data. These simplified models can them be used to illuminate aspects of the behaviour of the system. The combination of these new, powerful approaches has can provide simple ways to understand and improve the performance of buildings. This could be used to identify single improvements to be undertaken, or to provide real-time interventions via the building control system.The aim for the project is to apply big data analysis and/or machine learning techniques to large sets of real measurements obtained via industry partner(s) or relating to university buildings. A streamlined process will be developed for analysing historical data relating building systems behaviour in relation to exterior conditions, including weather data and building usage patterns. Techniques like principal component analysis will be used to identify critical features for use in training machine-learning or other regression models via to avoid redundancy.Research areas span computational problem-solving across the domains of buildings (passive design, systems, controls) and renewable energy systems (microgrids, district heating, renewable generation). This includes improvements to models, using optimization approaches like genetic algorithms to explore the space of possible designs, and cutting-edge machine learning techniques. The applications bridge the building, district, city and national scales, and are inspired by the principles of systems thinking regarding holistic analysis and interconnectivity. The research also touches on the process of software development in an academic context, and on improving the exchange of knowledge with industry.The student will:- Read papers and reports detailing the principles of energy data analysis and building control, big data analysis and machine learning.- Learn to implement appropriate big data analysis and/or machine learning techniques, which will be Python-based. This will be largely self-taught, with assistance from other students when required.- Implement an analysis and learning process to obtain a model that captures the salient features of a large dataset.- Apply this to datasets obtained from real buildings, and evaluate the performance of the process so that it can be improved.- Stretch goals for advanced students include developing and testing improvements to the analysis and learning processes and developing software improvements to the process implementation.The student will be responsible for conducting and managing their own projects, but will receiving support and guidance commensurate with their experience and abilities. The philosophy of the research group is to foster individuals in becoming computationally-skilled independent problem-solvers, able to tackle complex technical challenges in innovative ways.An interest in and aptitude for using computational methods to solve challenging engineering problems related to energy is the key requirement. Students could be studying any branch of engineering, maths, physics, computing or architecture – the area of research is very interdisciplinary. The student should have a basic understanding of energy as it applies to buildings. Some programming experience in Python is required. Previous experience with big data analysis or machine learning techniques is a significant bonus, but not required.
This research aims to build on some of the primary investigator's (PI) current work on the emerging artisan economy in Canada.  This study is comprised of two prongs: 1) mapping and describing the artisan economy and 2) profiling the artisan economy.The Artisan economy is comprised of two categories: utilitarian and consumable. Utilitarian trades integrate traditional knowledge and skills in the production of functional and/or decorative goods. Consumable trades integrate traditional knowledge and skills in the production of edible and/or cosmetic goods.Prong 1:  Mapping and describing the artisan economyThe Globalink Research Intern will conduct an online search and add to an existing inventory of artisan businesses across the country. Businesses will be analysed, categorized and mapped. This inventory will be developed in Excel and include variables including: such as: Business name; date of business incorporation; size of business (number of employees – where available); contact information; website (url); type of artisan (utilitarian or consumable); types of products (according to typology); community/region (geo reference for the business).This inventory will be developed by: 1) requesting any existing databases from organizations involved in supporting or promoting the artisan sector in each province; 2) doing a web based scan of existing directories and using word search strategies for each type of artisan (i.e. cheesemakers in Alberta, distilleries in Ontario). Prong 2: Profiling the artisan economy This inventory, when complete, will be analyzed to report out on the number of artisanal businesses identified, by type and province. This analysis will be conducted in excel using descriptive statistics. Figures and tables to summarize the data will be used to develop a profile of the artisan economy. The geocodes will be used to create a map illustrating the regional concentrations of artisan across the country by type.My most recent projects have been studying artisans.  More specifically: looking at how artisans (who are typically not business people) can use an interactive workshop to share authentic hands-on techniques and in-depth traditional knowledge of their craft with visitors in order to increase their business performance and visitor satisfaction.  I have also been mapping the artisan economy in Canada to gain an understanding of the importance of artisans in the sustainability of rural areas.   My other research interests include understanding how organizations can adapt to new financial realities by becoming more innovative (i.e. social enterprise, entrepreneurship initiatives, non-traditional revenue generation).  The Globalink Research Intern (GRI) will work with the primary investigator (PI), Professor John Predyk.  Building on some of the PI's existing research on the emerging artisan economy in Canada, the GRI will be involved in all aspects of the work.  The study is comprised of two prongs: 1) mapping and describing the artisan economy and 2) profiling the artisan economy.Prong 1:  Mapping and describing the artisan economyUnder the direction of the PI, the GRI will conduct an online search and add to an existing inventory of artisan businesses across Canada. Businesses will be analysed, categorized and mapped. This inventory will be developed in Excel and include variables including: such as: Business name; date of business incorporation; size of business (number of employees – where available); contact information; website (url); type of artisan (utilitarian or consumable); types of products (according to typology); community/region (geo reference for the business).This inventory will be developed by: 1) requesting any existing databases from organizations involved in supporting or promoting the artisan sector in each province; 2) doing a web based scan of existing directories and using word search strategies for each type of artisan (i.e. cheesemakers in Alberta, distilleries in Ontario). Prong 2: Profiling the artisan economy This inventory, when complete, will be analyzed to report out on the number of artisanal businesses identified, by type and province.  The GRI will work jointly on this prong with the PI. This analysis will be conducted in excel using descriptive statistics. Figures and tables to summarize the data will be used to develop a profile of the artisan economy. The geocodes will be used to create a map illustrating the regional concentrations of artisan across the country by type.Required skills include:Ability to use MS Excel for data entry and the creation of visualsStrong computer-based and internet research skillsEffective written communication skills and report writing experienceAn interest in the Artisan economy and small business developmentAbility to work independently and as part of a teamStrong organization and record keeping skillsThe student would have the opportunity to work with a Professor in the Faculty of Management at Vancouver Island University and gain exposure to the university should the student wish to apply for the department's Master of Arts in Sustainable Leisure Management Program.
This project will expand on the work done in the "Where is here?" Cultural Mapping project undertaken by Vancouver Island University with three mid sized cities including Nanaimo, Port Alberni and Courtenay in 2016-17. The project began to develop three deep cultural maps with videos of residents speaking to what connected them to their downtown areas (see www.whereishereculturalmapping.com )The MITACS interns would join students from VIU to further the work of this project by helping to analyse the video data, use data visualization tools to understand the connections people have to the cities, and to organize a symposium on cultural mapping in September 2018. New technology and analysis practices are emerging that could enable the “Where is Here?” project to uncover, display and share deeper insights on the data emerging from the project. Data visualization is an emerging knowledge mobilization tool that enables the emergence of new patterns and relationships in the data. To this end, the project team would like the interns to focus on data visualization techniques to find new relationships between civic connection and public beauty or art. In order to keep cultural mapping at the foreground in research and practice, the team will assemble a national symposium on cultural mapping at Vancouver Island University in September, 2018.  The symposium will invite presentations and creative exhibits from academics, artists and municipal planners to continue share and explore innovative practices in cultural mapping across Canada.My area of research is in place based development particularly in small cities and rural communities. This includes understand concepts such as place attachment, place promotion and place based development. I am interested in the strategies that places are using to try and attract and retain new residents, businesses and visitors to enable population growth or stability. My research has incorporated perspectives of multiple stakeholders that work in municipal and regional environments to make long term investments in places that make them more attractive for these audiences and to enhance the quality of life of those living in them.The role of the student(s) will vary depending on their skill set. There are three distinctive roles in the project:Field research, video production and mappingThe role of the student(s) will be to coordinate field work in the three small cities to gather more video evidence of place connectedness of residents or visitors. Additional layers of data will be added to the maps using the mapping platform GIS. Students will also be involved in assembling a video on the project for the "Where is here" website.Data analysis and visualizationWe also need student(s) to analyze the narrative stories from the videos to produce new insights for the team. These will be synthesized and mobilized via video and publications. Data analysis tools will be used to make the meaning of the data come alive for external audiences.Event planningStudent(s) are needed to assist planning and organizing the National Symposium on Cultural Mapping at VIU for September 2018. This will involve promotions and marketing strategies and the use of social media. It will also involve assembling the program, uploading content to the conference app and organizing logistics for the event.The student(s) will work as a team with existing VIU students and an interdisciplinary team of faculty. The work will involve some travel within the region, committee meetings, and consultation and engagement with the public. The team will assign roles and responsibilities early in the project depending on the skills and abilities of the team members. Students are expected to work independently on their portions of the project, relay regular communication to the team and project lead, and be accountable for their portions of the project.This is an interdisciplinary project that would benefit from the perspectives of students with skills in video production, data visualization, qualitative data analysis and narrative analysis, GIS or mapping, community based research and conference or event planning. Students should be eager to learn about the complexities in small cities as they plan for sustainable development. Strong professionalism, confidence speaking in public to different audiences and an ability to work in a collaborative and team environment is required. Organization, effective record keeping and written communication skills will also be valuable to function on the project. 
In Oct 5, 2016, Canada formally ratified the Paris climate change agreement, which commits countries to ensuring that the average global temperature doesn’t rise 2°C above pre-industrial levels. A day after ratifying the Paris agreement, the country signed on to the first global agreement to tackle pollution in the airline industry, backing the initiative of the International Civil Aviation Organization (ICAO) of making the industry carbon neutral beyond 2020. It is expected that this commitment will have a substantial impact not only on the country’s aviation industry but also on individuals and societies. For example, a stricter emission policy will mostly likely raise the price of air ticket, increasing the cost of air travel of passengers - an essential mode of transport for a country as vast and sparsely populated as Canada. Also, the Canadian society can be benefited by such initiative, as passengers are getting increasingly conscious of the carbon footprint of air travel and demanding a more environmentally responsible way of travel. To predict the impacts of a forthcoming aviation carbon regulation on the air travelers and the Canadian society in general, we must study the precedent of the European Union, the only region integrating aviation industry into its carbon management so far, and its major policy tool, the European Union Emission Trading Scheme (EU-ETS). We will use statistical analysis for this project. In particular, we will evaluate the impacts of EU-ETS on airlines’ traffic volumes and ticket prices, as well as on passengers’ travel behaviors using difference in differences (DID) estimation. In our context, the treatment group includes the airline decision-makers within the EU to which EU-ETS applies, while the control group includes the others to which EU-ETS does not apply.My research involves various issues and aspects in transportation economics and policy, with a focus on the interaction between various parties in a transportation system and its policy implications, especially in sustainability.The student will help me with modelling building and statistical analysis.Mathematical/Economic modelling and/or Statistical/Econometric analysis
One of the most significant challenges in precision medicine involves integration of data from multiple sources in order to provide comprehensive information about the patient. Multiple types of high-throughput genomic data have become available. The cost to obtain each “bit” of information has fallen dramatically. Although it is now possible to obtain thousands of genomic measurements per person at a reasonable cost, the cost to recruit individuals into a study, and to measure environmental exposures, remains high. Therefore, study sample sizes are often orders of magnitude smaller than the number of measurements per person, and this creates analytic challenges. Combining data from different sources is becoming a popular approach for gaining informativity over the conclusions that can be obtained from any single study or single data type, and allows the most efficient use of costly data resources. This research project will develop bioinformatics and statistical algorithms and tools designed for integrative analysis of information about genomic variations identified by high throughput technologies. The overarching goal of the algorithms and tools is to help medical researchers better understand disease mechanisms, develop more effective diagnostic and prognostic tests and identify novel drug targets. The availability of the advanced tools promises to revolutionize personalized medicine. The study will focus on: (a) defining the structure of and interrelationships amongst complex datasets, and (b) integrate personal data with existing healthcare datasets.Key Words: bioinformatics, computational biology, computer science, statistics, biostatistics, human genetics, genome science, machine learning, algorithms, health sciences, mathematics, cancer, biomarkers, diagnosis, next generation sequencing Dr. Pingzhao Hu is a tenure-track Assistant Professor in the Department of Biochemistry and Medical Genetics of the University of Manitoba and Assistant Professor (Status) in Division of Biostatistics, Dalla Lana School of Public Health, University of Toronto. Pingzhao received his PhD in computer science from York University. His educational background was mainly in applied statistics and computer science. He has more than 10-year research experience in bioinformatics and statistical genetics in one of Canada leading genome centres. His primary research interest is in developing methods for leep learning and visual analytics for big high-dimensional data.• Organize clinical, genomic and genetic data sets• Implement computational and statistical algorithms proposed by the principal investigator in the project• Test the algorithms using the collected data sets and improve the algorithms• Document the algorithm details and analysis results• Present the analysis results in conferences and seminars• Background: Senior undergraduate students in bioinformatics, computational biology, computer science, statistics, biostatistics, mathematics, human genetics, genome science or a related quantitative field• Skills, Programming using R, MATLAB, Perl or Python; writing report using English
Classification of molecular subtypes of breast cancer using multi-omics profiles is a challenging problem since the data sets are quite high-dimensional and highly correlated.  Traditional machine learning methods, such as Support Vector Machine (SVM) and Random Forest (RF), have limitations in handling high-dimensional and highly correlated data sets since there are hundreds of thousands of parameters to be learned from the data sets with small sample size. Recently, deep neural network (DNN) learning has been demonstrated advantages over these traditional methods as it does not require any hand-crafted features, but rather automatically extract features from the raw data and efficiently analyze high-dimensional and correlated data. We aim to develop integrative DNN frameworks for classifying molecular subtypes of breast cancer.Key Words: bioinformatics, computational biology, computer science, statistics, biostatistics, human genetics, genome science, machine learning, algorithms, health sciences, mathematics, cancer, biomarkers, diagnosis, next generation sequencing Dr. Pingzhao Hu is a tenure-track Assistant Professor in the Department of Biochemistry and Medical Genetics of the University of Manitoba and Assistant Professor (Status) in Division of Biostatistics, Dalla Lana School of Public Health, University of Toronto. Pingzhao received his PhD in computer science from York University. His educational background was mainly in applied statistics and computer science. He has more than 10-year research experience in bioinformatics and statistical genetics in one of Canada leading genome centres. His primary research interest is in developing methods for leep learning and visual analytics for big high-dimensional data.• Organize clinical, genomic and genetic data sets• Implement computational and statistical algorithms proposed by the principal investigator in the project• Test the algorithms using the collected data sets and improve the algorithms• Document the algorithm details and analysis results• Present the analysis results in conferences and seminars• Background: Senior undergraduate students in bioinformatics, computational biology, computer science, statistics, biostatistics, mathematics, human genetics, genome science or a related quantitative field• Skills, Programming using R, MATLAB, Perl or Python; writing report using English
‘Theoretical actinide molecular science’, quantum-chemical modeling of actinide complexes, is motivated by fundamental and practical considerations. [1] Fundamental interest arises because of the unique chemistry of these elements. For instance, it is only in this part of the periodic table that f-orbitals contribute significantly to bonding. Practical interest is chiefly motivated by the need for environmental cleanup of contaminated sites.     Actinide macrocycle inclusion complexes were originally synthesized with the prospect of selective extraction in mind, given the possibilities to fine-tune cavity size, electronic structure, donor atoms, etc. [2,3]. In addition, though, they have developed into a versatile platform for exploring new chemistry. [4,5]     The proposed research will build on this foundation. Specifically, the intern will study macrocycle inclusion complexes of Am–Cf, compared to those of U or Th. The chemistry of these minor actinides is less well understood. Questions include: ‘How does bonding differ from that of uranium?’ And, following up: ‘How can these differences be exploited for selective extraction?’     The choice of systems will be determined closer to the start date, but could, for instance, involve calixarenes [6] and crown ethers. [7] The research will focus on modeling bonding, structural, and thermodynamic parameters; it will be performed using different quantum-chemical codes (e.g. Priroda, ADF, NWChem) that incorporate different relativistic methods, solvation models and analysis tools. [1] G Schreckenbach, GA Shamov Acc. Chem. Res. 2010, 43, 19.[2] DL Clark et al Angew. Chem., Int. Ed. Engl. 1998, 37, 164.[3] JL Sessler et al Coord. Chem. Rev. 2006, 250, 816.[4] PL Arnold et al JACS 2006, 128, 9610.[5] PL Arnold et al Nature Chem. 2012, 4, 221.[6] K Kiegiel, L et al J. Chem. 2013, 762819.[7] GA Shamov et al Inorg. Chem. 2008, 47, 1465.My research involves theoretical and computational chemistry. We develop and apply state-of-the-art quantum chemical methods to study molecules, surfaces, interfaces, and solids. Most often we apply (relativistic) density functional theory. We pursue a wide range of projects, covering large parts of the periodic table, often in collaboration with experimental researchers.    Currently, we pursue the following research projects and programs:1. Theoretical actinide molecular science;2. Environmental chemistry of heavy elements;3. Solar energy: dye-sensitized solar cells, singlet fission, polymers;4. Method/ code development: solvation models, benchmarking, high-throughput computing;5. Materials chemistry: polymers for photovoltaic and device applications, 2-dimensional (2D) materials.The project will be designed to have the potential for eventual publication in the scientific literature, and to be essentially self-contained. Thus, the student will be fully responsible for all aspects of the research, although, of course, with supervision and strong support. Moreover, the intern will collaborate with other group members (undergraduate and/or graduate students). He/she is expected to take ownership of, and control over their project. The intern will, together with the research supervisor, define and refine the project and familiarize him- or herself with the respective literature. With the help of the other group members, the student will learn use of the software used by the group. He/she will set up, run, monitor and trouble-shoot all of their calculations/ simulations, and extract the relevant data. The student will keep clear and detailed notes on their research, their ‘computational experiments’ and results. Depending on the level of progress and success, the student will write the first draft of either a report or manuscript summarizing the data. The student is expected to actively participate in the weekly group meetings of my group, and to present their project at least once during the term of the internship.A chemistry or related degree, completed or in progress; at least one course in transition metal chemistry and basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole) is an asset but not necessarily required. Likewise, knowledge of actinide (f-block) chemistry is an asset but not required.



The novel research area of 2-dimensional (2D) materials is placed at the interface of physics, chemistry and materials science. The field came into existence with the discovery of graphene [1] that was awarded with the 2010 Nobel Prize in Physics. A wide range of 2D materials has been predicted theoretically, and increasing numbers of these have been realized experimentally. 2D materials have very interesting and unique properties, and hence hold promise for applications in diverse fields including e.g. electronics, water filters, or solar energy conversion.    In order to fully exploit these unique materials, it would be desirable to be able to tune their properties, such as the band gap. [2] Chemistry plays a unique role in this respect, in that chemical modifications should allow for the desired versatility in modifying properties. In this project, we will use the tools of computational quantum chemistry to probe chemical modifications of a variety of 2D materials. Specifically, interaction with heavy metals will be investigated, focusing on lanthanides and actinides. In doing so, we will build on our expertise in heavy-element chemistry. [3]    Technically, a metal-centered and a materials-centered approach can be taken. In the former case, the 2D material becomes a ligand to the metal. The principal questions are the strengths of adsorbtion, nature of bonding, and periodic trends for different materials. In the latter case, the main question concerns the influence of metal adsorption on the electronic structure (band structure) of the 2D material. [4] A variety of 2D materials (graphene, silicene, borophene etc.) and metals will be studied.  [1] https://en.wikipedia.org/wiki/Graphene[2] TP Kaloni et al . Phys. Chem. C 2014, 118, 23361[3] E.g. G Schreckenbach, GA Shamov Acc. Chem. Res. 2010, 43, 19.[4] TP Kaloni et al. Phys. Status Solidi − RRL 10 (2016), 133.My research involves theoretical and computational chemistry. We develop and apply state-of-the-art quantum chemical methods to study molecules, surfaces, interfaces, and solids. Most often we apply (relativistic) density functional theory. We pursue a wide range of projects, covering large parts of the periodic table, often in collaboration with experimental researchers.    Currently, we pursue the following research projects and programs:1. Theoretical actinide molecular science;2. Environmental chemistry of heavy elements;3. Solar energy: dye-sensitized solar cells, singlet fission, polymers;4. Method/ code development: solvation models, benchmarking, high-throughput computing;5. Materials chemistry: polymers for photovoltaic and device applications, 2-dimensional (2D) materials.The project will be designed to have the potential for eventual publication in the scientific literature, and to be essentially self-contained. Thus, the student will be fully responsible for all aspects of the research, although, of course, with supervision and strong support. Moreover, the intern will collaborate with other group members (undergraduate and/or graduate students). He/she is expected to take ownership of, and control over their project. The intern will, together with the research supervisor, define and refine the project and familiarize him- or herself with the respective literature. With the help of the other group members, the student will learn use of the software used by the group. He/she will set up, run, monitor and trouble-shoot all of their calculations/ simulations, and extract the relevant data. The student will keep clear and detailed notes on their research, their ‘computational experiments’ and results. Depending on the level of progress and success, the student will write the first draft of either a report or manuscript summarizing the data. The student is expected to actively participate in the weekly group meetings of my group, and to present their project at least once during the term of the internship.A degree in chemistry, solid-state physics, or a related subject, completed or in progress; at least one course in basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole, VASP, Quantum Espresso) is an asset but not necessarily required. Likewise, knowledge of 2D materials or general materials chemistry/ materials physics are assets but not required.
“Theoretical actinide molecular science”, quantum-chemical modeling of actinide complexes, is motivated by fundamental and practical considerations. [1] Fundamental interest arises because of the unique chemistry of these elements. For instance, it is only in this part of the periodic table that f-orbitals contribute significantly to bonding.     The actinium isotope 225Ac (half-life 10 days) has been proposed as a radiotherapeutic agent for cancer treatment. [2] However, the chemistry of actinium is not very well known [3] since all of its isotopes are highly radioactive, and the element occurs naturally only in trace amounts. (The most stable isotope, 227Ac, has a half-life of about 22 years.) Therefore, it is the goal of the project to use computational chemistry to fill in some of these knowledge gaps. Actinium is quite intriguing chemically in that it behaves essentially as a transition metal but has empty 5f orbitals that are in principle available for bonding as well.    Using the known [2] aquo complex as reference point, we will model complexes with common aqueous ligands (e.g. carbonate, hydroxide) and/ or macrocyclic chelating ligands such as crown ethers [4] and expanded porphyrins [5]. The exact scope and choice of systems will be determined closer to the start date. The research focuses on thermodynamics and nature of bonding of these complexes; it will be performed using different quantum-chemical codes that incorporate different relativistic methods.[1] G Schreckenbach, GA Shamov Acc. Chem. Res. 2010, 43, 19.[2] MG Ferrier et al. Nature Communications 2016, 7, 12312.[3] HW Kirby, LR Morss, In: The Chemistry of the Actinide and Transactinide Elements; 3rd ed.; LR Morss et al., Eds.; Springer: Dordrecht, 2006; Vol. 1; 18-51.[4] JL Sessler et al Coord. Chem. Rev. 2006, 250, 816.[5] DL Clark et al Angew. Chem., Int. Ed. Engl. 1998, 37, 164.My research involves theoretical and computational chemistry. We develop and apply state-of-the-art quantum chemical methods to study molecules, surfaces, interfaces, and solids. Most often we apply (relativistic) density functional theory. We pursue a wide range of projects, covering large parts of the periodic table, often in collaboration with experimental researchers.    Currently, we pursue the following research projects and programs:1. Theoretical actinide molecular science;2. Environmental chemistry of heavy elements;3. Solar energy: dye-sensitized solar cells, singlet fission, polymers;4. Method/ code development: solvation models, benchmarking, high-throughput computing;5. Materials chemistry: polymers for photovoltaic and device applications, 2-dimensional (2D) materials.The project will be designed to have the potential for eventual publication in the scientific literature, and to be essentially self-contained. Thus, the student will be fully responsible for all aspects of the research, although, of course, with supervision and strong support. Moreover, the intern will collaborate with other group members (undergraduate and/or graduate students). He/she is expected to take ownership of, and control over their project. The intern will, together with the research supervisor, define and refine the project and familiarize him- or herself with the respective literature. With the help of the other group members, the student will learn use of the software used by the group. He/she will set up, run, monitor and trouble-shoot all of their calculations/ simulations, and extract the relevant data. The student will keep clear and detailed notes on their research, their ‘computational experiments’ and results. Depending on the level of progress and success, the student will write the first draft of either a report or manuscript summarizing the data. The student is expected to actively participate in the weekly group meetings of my group, and to present their project at least once during the term of the internship.A chemistry or related degree, completed or in progress; at least one course in transition metal chemistry and basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole) is an asset but not necessarily required. Likewise, knowledge of actinide (f-block) chemistry is an asset but not required.
“Theoretical actinide molecular science”, quantum-chemical modeling of actinide complexes, is motivated by fundamental and practical considerations. [1] Fundamental interest arises because of the unique chemistry of these elements. For instance, it is only in this part of the periodic table that f-orbitals contribute significantly to bonding. Practical interest is chiefly motivated by the need for environmental cleanup of contaminated sites.     Certain uranium mine wastes in Northern Canada contain high concentrations of arsenic. Arsenic in aqueous solution (water) occurs as arsenate, AsO4_3-, which, depending on pH, can be protonated (e.g. biarsenate). These ions can then bind to uranium and other actinides. The goal of the project is to computationally study aqueous actinyl arsenate complexes in comparison to the analogous phosphate system.     Specifically, we will computationally determine the structures of various mixed aquo arsenato complexes of uranyl [3] in comparison to their phophato counterparts [4], focusing on thermodynamic constants (free energies of ligand exchange reactions from aquo complexes [2]), and nature and mode (e.g. monodentate vs. bidentate) of bonding. Subsequently, we will extend these studies to other early actinides, especially Np and Pu, which will give insight into periodic trends, as well as to lower oxidation states. Another possible extension would be toward antimonate analogues. The research will be performed using different quantum-chemical codes (e.g. Priroda, ADF, NWChem) that incorporate different relativistic methods, solvation models and analysis tools.[1] G Schreckenbach, GA Shamov Acc. Chem. Res. 2010, 43, 19.[2] GA Shamov, G Schreckenbach J. Phys. Chem. A 109 (2005), 10961.[3] WA Gezahegne et al. Environ. Sci. Technol. 2012, 46, 2228.[4] VE Jackson et al. J. Phys. Chem. A 2013, 117, 8939.My research involves theoretical and computational chemistry. We develop and apply state-of-the-art quantum chemical methods to study molecules, surfaces, interfaces, and solids. Most often we apply (relativistic) density functional theory. We pursue a wide range of projects, covering large parts of the periodic table, often in collaboration with experimental researchers.    Currently, we pursue the following research projects and programs:1. Theoretical actinide molecular science;2. Environmental chemistry of heavy elements;3. Solar energy: dye-sensitized solar cells, singlet fission, polymers;4. Method/ code development: solvation models, benchmarking, high-throughput computing;5. Materials chemistry: polymers for photovoltaic and device applications, 2-dimensional (2D) materials.The project will be designed to have the potential for eventual publication in the scientific literature, and to be essentially self-contained. Thus, the student will be fully responsible for all aspects of the research, although, of course, with supervision and strong support. Moreover, the intern will collaborate with other group members (undergraduate and/or graduate students). He/she is expected to take ownership of, and control over their project. The intern will, together with the research supervisor, define and refine the project and familiarize him- or herself with the respective literature. With the help of the other group members, the student will learn use of the software used by the group. He/she will set up, run, monitor and trouble-shoot all of their calculations/ simulations, and extract the relevant data. The student will keep clear and detailed notes on their research, their ‘computational experiments’ and results. Depending on the level of progress and success, the student will write the first draft of either a report or manuscript summarizing the data. The student is expected to actively participate in the weekly group meetings of my group, and to present their project at least once during the term of the internship.A chemistry or related degree, completed or in progress; at least one course in transition metal chemistry and basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole) is an asset but not necessarily required. Likewise, knowledge of actinide (f-block) chemistry is an asset but not required.
Mercury is a global contaminant arising from both natural and anthropogenic sources. In support of the recently signed Minamata Convention on Mercury [1], a legally binding international convention aimed at reducing the emission of – and human exposure to – Hg, its global biogeochemical cycle must be understood. Thus, a detailed understanding of the molecular-level interactions of Hg is crucial.    Mercury is transported in the atmosphere primarily as gaseous elemental mercury, Hg(0). Over tropical oceanic regions such as the Southern Pacific, oxidation of atmospheric mercury is possible, based on a number of oxidants that are available in the atmosphere. [2] Oxidation may lead to surface deposition, and to entry of the mercury into the aquatic food chain. In order to properly model the fate of Hg, it is necessary to know the thermodynamics and rate constants for pertinent gas-phase reactions, for instance between Hg(0) and ozone or elemental bromine.     In this project, we will computationally model some of these reactions and determine the respective rate constants and thermodynamic parameters, many of which have not yet been determined accurately. [2,3] This requires application of high-level correlated quantum chemical approaches, [4] as well as benchmarking of these methods, in order to determine accuracy and error bars. Relativistic effects need to be included for modeling the chemistry of heavy elements such as Hg.  [1] http://www.mercuryconvention.org/ [2] F Wang et al. Atmos. Chem. Phys. 2014, 14, 1323.[3] PA Ariya et al. Chem. Rev. 2015, 115, 3760.[4] CJ Cramer: Essentials of Computational Chemistry: Theories and Models; 2nd ed.; Wiley: New York, 2004.My research involves theoretical and computational chemistry. We develop and apply state-of-the-art quantum chemical methods to study molecules, surfaces, interfaces, and solids. Most often we apply (relativistic) density functional theory. We pursue a wide range of projects, covering large parts of the periodic table, often in collaboration with experimental researchers.    Currently, we pursue the following research projects and programs:1. Theoretical actinide molecular science;2. Environmental chemistry of heavy elements;3. Solar energy: dye-sensitized solar cells, singlet fission, polymers;4. Method/ code development: solvation models, benchmarking, high-throughput computing;5. Materials chemistry: polymers for photovoltaic and device applications, 2-dimensional (2D) materials.The project will be designed to have the potential for eventual publication in the scientific literature, and to be essentially self-contained. Thus, the student will be fully responsible for all aspects of the research, although, of course, with supervision and strong support. Moreover, the intern will collaborate with other group members (undergraduate and/or graduate students). He/she is expected to take ownership of, and control over their project. The intern will, together with the research supervisor, define and refine the project and familiarize him- or herself with the respective literature. With the help of the other group members, the student will learn use of the software used by the group. He/she will set up, run, monitor and trouble-shoot all of their calculations/ simulations, and extract the relevant data. The student will keep clear and detailed notes on their research, their ‘computational experiments’ and results. Depending on the level of progress and success, the student will write the first draft of either a report or manuscript summarizing the data. The student is expected to actively participate in the weekly group meetings of my group, and to present their project at least once during the term of the internship.A chemistry or related degree, completed or in progress; at least one course in transition metal chemistry and basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole) is an asset but not necessarily required. Likewise, knowledge of environmental mercury chemistry or related areas are assets but not required.
Polymeric materials underpin a large part of modern technology and life. There is a wealth of knowledge und understanding available regarding their chemistry and regarding chemical, physical and engineering processes for endowing them with a wide range of properties.     Research into two-dimensional (2D) materials is comparatively rather new, having its origins in the discovery of freestanding graphene in 2004. A whole range of other 2D materials has since been characterized, and others are still being added. One issue of several (in principle very promising) 2D materials such as silicene is the need for a solid support. In addition, physical (doping) and chemical functionalization of 2D materials holds enormous promise for varying the properties of the materials. Overall, 2D materials are expected to find applications in areas ranging from electronic devices and solar cells to water filters, for instance.    As the basis for this project, we hypothesize that polymeric materials can serve as cost-effective support for a wide range of 2D materials, and that, at the same time, interfacing polymers and 2D materials can potentially lead to novel materials properties, for instance by using the polymer as support and as chemical functionalization. Thus, the goal of the proposed research is to investigate interfaces between polymeric and 2D materials, using the tools of computational chemistry and computational solid-state (condensed-matter) physics, to understand and predict their properties, and to propose new materials combinations.    We will start with simple polymers such as polyolefin derivatives that would solely serve as support. The range of polymers will be extended to pconducting polymers; polythiophene being a prototypical example. In this case, the inverse influence of the 2D phase on the electronic structure of the polymer must be considered as well.My research involves theoretical and computational chemistry. We develop and apply state-of-the-art quantum chemical methods to study molecules, surfaces, interfaces, and solids. Most often we apply (relativistic) density functional theory. We pursue a wide range of projects, covering large parts of the periodic table, often in collaboration with experimental researchers.    Currently, we pursue the following research projects and programs:1. Theoretical actinide molecular science;2. Environmental chemistry of heavy elements;3. Solar energy: dye-sensitized solar cells, singlet fission, polymers;4. Method/ code development: solvation models, benchmarking, high-throughput computing;5. Materials chemistry: polymers for photovoltaic and device applications, 2-dimensional (2D) materials.The project will be designed to have the potential for eventual publication in the scientific literature, and to be essentially self-contained. Thus, the student will be fully responsible for all aspects of the research, although, of course, with supervision and strong support. Moreover, the intern will collaborate with other group members (undergraduate and/or graduate students). He/she is expected to take ownership of, and control over their project. The intern will, together with the research supervisor, define and refine the project and familiarize him- or herself with the respective literature. With the help of the other group members, the student will learn use of the software used by the group. He/she will set up, run, monitor and trouble-shoot all of their calculations/ simulations, and extract the relevant data. The student will keep clear and detailed notes on their research, their ‘computational experiments’ and results. Depending on the level of progress and success, the student will write the first draft of either a report or manuscript summarizing the data. The student is expected to actively participate in the weekly group meetings of my group, and to present their project at least once during the term of the internship.A degree in chemistry, solid-state physics, or a related subject, completed or in progress; at least one course in basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole, VASP, Quantum Espresso) is an asset but not necessarily required. Likewise, knowledge of polymers, 2D materials, or general materials chemistry/ materials physics are assets but not required.
Naturally occurring porphyrins and their analogues are well-known "pigments of life", which are responsible for light harvesting in plants and bacteria, oxygen transfer in living organisms, catalytic transformation of biological substrates, electron-transfer in metalloproteins, and many other functions. Artificial porphyrins, phthalocyanines, and related compounds such as BODIPYS and aza-BODIPYs were successfully used for many years as industrial dyes, pigments, and highly efficient catalysts, and more recently as fluorescence markers and bio-markers, materials for efficient light-harvesting, charge carriers for copiers and printers, materials for molecular electronics, active components in environmental and industrial sensors, as well as in photodynamic therapy and boron neutron therapy for cancer treatment. Despite tremendous progress in the chemistry of synthetic porphyrins and their analogues, their effective integration in high-tech applications is often hindered by a lack of understanding of how and to what extent these systems can be fine-tuned toward specific desired properties. Aligned with the major goals of modern materials chemistry, our long-term goals for ongoing research project are: (i) improvement in the basic knowledge of the structure, reactivity, and electronic interactions in complex redox-active functional arrays based on pi-chromophores, (ii) search for aromatic macrocycles and extended pi-systems useful for applications in molecular electronics, light-harvesting, redox switchable fluorescence modules, catalysis, and photocatalysis; (iii) design of new methodologies for preparation of functional materials with predefined properties. Our long-term goals for research program are: (i) preparation of the panchromatic organometallic donor-acceptor dyads capable of covalent and non-covalent interactions with nanocarbon materials; (ii) investigation of photophysical and electron-transfer properties of these dyads and their nanoscale assemblies with nanocarbon materials; (iii) design of efficient and cost effective organic solar cells. We are focused on preparation and characterization of a large variety of functional dyes, which can be used in high-tech applications. My laboratory is specialized in the research area of inorganic and materials chemistry. In particular, we are interested in preparation, characterization, and application of the artificial functional dyes in light-harvesting modules. These new functional materials have a strong potential for application in high-performing artificial solar cells. During internship program in my laboratory, visiting students will receive an extensive training in multi-step organic, inorganic, and organometallic synthesis, variety of spectroscopic (UV-vis, fluorescence, NMR, etc.), electrochemical and spectroelectrochemical methods, as well as theoretical modeling of the electronic structures and spectroscopic properties of complex organic, inorganic, and organometallic compounds.Visiting student will be involved in multi-step synthesis and characterization of new functional dyes useful in light-harvesting applications. Synthetic work would include extensive training in the field of organic, inorganic, and organometallic chemistry. Once prepared, students (with the help of graduate students and postdoctoral associates) will characterize new materials using variety of spectroscopic methods. In particular, they will use UV-vis, fluorescence, 1D, 2D, and variable-temperature nuclear magnetic resonance (NMR), magnetic circular dichroism (MCD), and mass (ESI or APCI) spectroscopy methods. Students will characterize redox properties of new materials using electrochemical (cyclic voltammetry and differential pulse voltammetry) and spectroelectrochemical methods. When possible, structures of the new compounds will be investigated by the single-crystal X-ray diffraction method. Visiting students will also be involved in the modeling of the electronic structure and spectroscopy of new compounds using modern density functional theory (DFT) and time-dependent DFT (TDDFT) methods. At the end of the program, visiting students will be required to present their research in the form of written report.Basic training in inorganic, organic, and organometallic synthesis. Basic understanding of the spectroscopic and electrochemical methods for characterization of the functional dyes. Basic training in electronic structure of organic, inorganic, and organometallic compounds. Ability to work with scientific information and literature. Ability to work as a team member. Basic training in writing of scientific reports and experimental section. Ability to communicate with research group members.
Naturally occurring porphyrins and their analogues are well-known "pigments of life", which are responsible for light harvesting in plants and bacteria, oxygen transfer in living organisms, catalytic transformation of biological substrates, electron-transfer in metalloproteins, and many other functions. Artificial porphyrins, phthalocyanines, and related compounds such as BODIPYS and aza-BODIPYs were successfully used for many years as industrial dyes, pigments, and highly efficient catalysts, and more recently as fluorescence markers and bio-markers, materials for efficient light-harvesting, charge carriers for copiers and printers, materials for molecular electronics, active components in environmental and industrial sensors, as well as in photodynamic therapy and boron neutron therapy for cancer treatment. Despite tremendous progress in the chemistry of synthetic porphyrins and their analogues, their effective integration in high-tech applications is often hindered by a lack of understanding of how and to what extent these systems can be fine-tuned toward specific desired properties. Ferrocenyl-containing BODIPYs and azaBODIPYs have a prominent potential for redox-activated imaging and bio-imaging applications. In the neutral state, their fluorescence is completely quenched, while upon oxidation of the organometallic substituent(s) fluorescence gets partially restored. The objective of the proposed research will be to investigate photophysical properties of several new ferrocene-containing classes of BODIPYs in solutions and (possibly) in vitro under neutral as well as oxidative stress conditions. Understanding of the photo-induced electron-transfer properties of these compounds as well as their relaxation dynamics is very important for potential application of such compounds in bio-imaging. If successful, this short-time project can potentially lead to the fabrication of nanoscale-size functional materials for in vitro and in vivo fluorescent bio-imaging in NIR region. My laboratory is specialized in the research area of materials chemistry. In particular, we are interested in preparation, characterization, and application of the artificial functional dyes in imaging and bio-imaging. We are trying to create new systems, which can provide a fluorescence response upon interaction with an external oxidants such as biologically relevant hydrogen peroxide or environmentally relevant nitrogen oxides, sulfur oxides, or ozone. During internship program in my laboratory, visiting students will receive an extensive training in multi-step organic, inorganic, and organometallic synthesis, variety of spectroscopic, electrochemical and spectroelectrochemical methods, as well as theoretical modeling of organometallic compounds.Visiting student will be involved in multi-step synthesis and characterization of new functional dyes useful in light-harvesting applications. Synthetic work would include extensive training in the field of organic, inorganic, and organometallic chemistry. Once prepared, students (with the help of graduate students and postdoctoral associates) will characterize new materials using variety of spectroscopic methods. In particular, they will use UV-vis, fluorescence, 1D, 2D, and variable-temperature nuclear magnetic resonance (NMR), magnetic circular dichroism (MCD), and mass (ESI or APCI) spectroscopy methods. Students will characterize redox properties of new materials using electrochemical (cyclic voltammetry and differential pulse voltammetry) and spectroelectrochemical methods. When possible, structures of the new compounds will be investigated by the single-crystal X-ray diffraction method. Visiting students will also be involved in the modeling of the electronic structure and spectroscopy of new compounds using modern density functional theory (DFT) and time-dependent DFT (TDDFT) methods. At the end of the program, visiting students will be required to present their research in the form of written report.Basic training in inorganic, organic, and organometallic synthesis. Basic understanding of the spectroscopic and electrochemical methods for characterization of the functional dyes. Basic training in electronic structure of organic, inorganic, and organometallic compounds. Ability to work with scientific information and literature. Ability to work as a team member. Basic training in writing of scientific reports and experimental section. Ability to communicate with research group members.
Glucose is an irreplaceable food for the brain cells to provide the energy for their high metabolism. High glucose levels in diabetes is well associated with a range of complications in other systems such as  vision and diabetic wounds, however recent reports link high blood sugar in diabetes to mediate dementia. We hypothesize that high glucose levels affect the repair capacity of neural stem cells.  In this project we investigate the use of pharmacological and gene engineering technologies to manipulate the molecular defense systems to revert changes in neural stem cell proliferation and differentiation. In our Regenerative Medicine Program, we investigate the underlying mechanisms of diseases in the brain.  Cell death in the brain cannot be repaired efficiently due to limited regenerative capacity of its stem cells and therefore neuronal cell loss results in functional deficits in that particular region of the nervous system. Oxygen free radicals are important players in cell physiology but are mostly identified with their damaging effects and their importance with stem cell proliferation is often ignored.  We investigate the appropriate approaches to manage the level of free radicals to prevent cell death and improve stem cell proliferation for repair.
Glucose is an irreplaceable food for the brain cells to provide the energy for their high metabolism. High glucose levels in diabetes is well associated with a range of complications in other systems such as  vision and diabetic wounds, however recent reports link high blood sugar in diabetes to mediate dementia. We hypothesize that high glucose levels increases the level of oxygen free radicals and therefore causes cell death. In this project we investigate the use of pharmacological and gene engineering technologies to manipulate the molecular defense systems to decrease the cell death associated with diabetes that may cause dementia.In our Regenerative Medicine Program, we investigate the underlying mechanisms of cell death in the brain.  A wide range of diseases and conditions cause cell death and since the repair capacity of neural cells is very limited, the cell loss results in functional deficits in that particular region of the nervous system.  Oxygen free radicals are a common feature of cell death in all these diseases or conditions. These radicals must be removed by antioxidant molecules to prevent cell death. Our research aims to understand how the cells die and whether application of new antioxidant molecules can prevent cell.
Multiple sclerosis (MS) is a progressive autoimmune condition of the central nervous system (CNS) that is characterized by immune-mediated demyelination (loss of myelin sheath around nerve fibers in the brain and spinal cord), and consequent functional impairments. MS inflicts millions of individuals world-wide who are mostly young adults. Canada has a high prevalence of MS with nearly 23.9 per 100,000 population. While functional impairments are reversible at early stages of MS due to spontaneous repair, with disease progression and re-occurrence of autoimmune episodes, nerve fibers degenerate permanently resulting in irreparable damage to neural tissue and long-lasting neurological deficit. Current treatment options for MS are mostly ineffective and new therapies are critically needed.Recent investigations in our lab have provided compelling evidence that dysregulation of an essential protein in MS lesions may underlie tissue damage and ineffective repair process in this condition. In this project, we will extend our initial discoveries to further deconstruct the role of this protein in MS disease and determine the ramifications of its severe decline on repair process and inflammation. Using an autoimmune experimental model of MS, which closely mimics the human condition, we will employ drug delivery approaches to investigate the potential of our treatment strategy in recovery from MS conditions. We will use a variety of cutting edge techniques in regenerative medicine including microneurosurgery, bioengineering approaches, stem cell cultures, in vivo drug delivery, imaging, neurological assessments, molecular biology and histopathology. Our approaches are clinically-relevant and our drug is safe as it has been approved by Food and Drug Administration (FDA) and it has ideal pharmacokinetics that allows its entry to the brain and spinal cord tissue. Thereby, if shown promising effects, our research has high translational potential.Our research focuses on developing cellular and pharmacological therapies for tissue regeneration and recovery of function after spinal cord injury and multiple sclerosis. We combine stem cells therapy with drug delivery approaches to optimize functional improvements after these injuries. Our major area of research includes stem cell differentiation, myelin repair, neuroinflammation, and neurological recovery. Our team employs an array of cutting edge biomedical and bioengineering approaches in neuroscience and stem cell research to develop and evaluate clinically feasible therapies with high translational implications.The student will be trained by our team and will have the opportunity to work closely with our research group to contribute to the project. While the student will be able to observe and learn all the techniques, she(he) will be primarily involved in molecular biology, imaging and assessments of tissue samples. The student should have a general background in life sciences and biology. The student will be trained and integrated into our research team and upon successful completion of the project, the student will have the opportunity to contribute towards scientific publications. Karimi’s laboratory is located in in the state-of-art Regenerative Medicine Program (RMP) in the Rady Faculty of Health Sciences at the University of Manitoba in Canada. Karimi’s research program is nationally and internationally funded and is well-equipped with advanced technologies to conduct an array of in vitro and in vivo approaches in neuroscience, regenerative medicine and stem cell research.
Spinal cord injury is a leading cause of permanent disabilities affecting nearly 2.5 million individuals worldwide who are mainly under age 30. Any treatment option that provides even some improvement in function for the patients may improve their quality of life significantly. Thus, there is currently a substantial incentive to develop safe and effective therapies for spinal cord injury.Our work has shown a potential for transplantation of neural stem cells in promoting tissue repair and functional recovery following spinal cord injury. While promising, we have shown that long-term survival, tissue integration and cell replacement activities of neural stem cells are restricted in the injured spinal cord. We have identified a negative role for the scar tissue that surrounds the injured areas in limiting neural stem cells transplantation. Our extensive examinations have uncovered pharmacological approaches that can block the inhibitory action of the scar molecules on the regenerative potential of neural stem cells. Our goal in this project is to evaluate the combination of these new drugs with neural stem cells transplantation for improving the outcome of stem cell therapy in spinal cord injury. We will perform a variety of advanced techniques in regenerative medicine including microneurosurgery, stem cell transplantation, in vivo drug delivery, imaging, neurological assessments as well as histopathology to evaluate the structural and functional benefits of our treatments for improving recovery from traumatic spinal cord injury.  Impact: Formation of the glial scar is an inevitable consequence of spinal cord injury and also a shared pathology among the majority of neurological conditions. Therefore, outcome of this research is important in translating the promise of neural stem cell therapies for nervous system repair from preclinical testing to clinical trials.Our research focuses on developing cellular and pharmacological therapies for tissue regeneration and recovery of function after spinal cord injury and multiple sclerosis. We combine stem cells therapy with drug delivery approaches to optimize functional improvements after these injuries. Our major area of research includes stem cell differentiation, myelin repair, neuroinflammation, and neurological recovery. Our team employs an array of cutting edge biomedical and bioengineering approaches in neuroscience and stem cell research to develop and evaluate clinically feasible therapies with high translational implications.The student will be trained by our team and will have the opportunity to work closely with our research group to contribute to the project. While the student will be able to observe and learn all the techniques, she(he) will be primarily involved in molecular biology, imaging and assessments of tissue samples. The student should have a general background in life sciences and biology. The student will be trained and integrated into our research team and upon successful completion of the project, the student will have the opportunity to contribute towards scientific publications. Karimi’s laboratory is located in in the state-of-art Regenerative Medicine Program (RMP) in the Rady Faculty of Health Sciences at the University of Manitoba in Canada. Karimi’s research program is nationally and internationally funded and is well-equipped with advanced technologies to conduct an array of in vitro and in vivo approaches in neuroscience, regenerative medicine and stem cell research.
Objectives of project:  To assess the potential to quantitatively monitor memory and cognitive function through data collected while playing mobile games on Smartphones or tablets.  The project includes the following:- software development of a Smartphone game, designed to be short duration, competitive,  concurrent (not turn based, but rather head to head), “Coffee Line" type of games - playable anywhere in brief periods of time. The games will be developed to resemble a familiar game or theme easily understood by the player, e.g. card based.  - Incorporate software development of data collection instruments to track player behaviors and infer their ability to learn and retain strategy in a statistically significant manner. Metadata collected will include: time of response, duration of play, player’s moves within the game allowing us to track one's “Probability of Winning” by more than chance.- Smartphone games to be prototyped on Android and iOS smartphones and tablets.- If time is available in the project, develop data analysis tools (machine learning and statistical analysis) to potentially identify memory slips through momentary lapses in strategy and play, as collected via the metadata. Using Smartphones for mental health applications is a promising area of research, and our work focuses on their potential role in understanding “Memory Slips” in an aging population. Memory slips are common occurrences and a normal aspect of aging. On their own, Memory Slips do not diagnose dementia, but may be a precursor to dementia. The goal of this work is to  explore a correlation between aging-related cognitive decline, memory slips, and failure to detect, develop and/or remember strategies in simple and familiar games. Our conjecture is that a Smartphone mobile game can be used to quantitatively measure “Memory Slips”. Participate on a small team of students and faculty in developing software for mobile games, with emphasis on mental health research applications. Game (software) development will be from inception through to testing, and iterative refinement to user trials. Depending on the student's interests, efforts can be directed to developing game front-ends or to networking and server performance.  The ideal candidate will be a "gamer" and a person interested in mobile games and/or mobile app software development. An ideal student will have or be willing to acquire skills in game engines such as Unity, middleware development skills using Java or Python or interested in using multiplayer middle tier frameworks to support back end data storage (mysql).  Familiarity with database development would be an asset. Some interest in data analytics and machine learning would be an asset.  We anticipate that candidates will be from computer science, computer engineering, or related areas.
Objectives of project:  To assess the potential to quantitatively monitor memory and cognitive function (decline) through data collected while scrolling through pictures on a person's Smartphone or tablet.  The project includes the following:- software development of a Smartphone app that will use the front facing camera to record a person's face are they scroll through pictures that are selected from their pictures interspersed with unfamiliar images.  -development of eye tracking software within the app that will be used to differentiate between seeing familiar and unfamiliar images. A person's eye undergoes considerably more movement extracting features from unfamiliar images than those one is familiar with. A person with minimal neurocognitive decline may identify a familiar image with little eye movement whereas a person with mild to medium neurocognitive decline may still recognize the image only after extracting features as if the image were unfamiliar.  The app will attempt to differentiate these cases through built in eye tracking within the app.- Smartphone apps to be prototyped on Android and iOS smartphones and tablets.This type of technology is not currently available on mobile devices for applications associated with dementia screening. Using Smartphones for mental health applications is a promising area of research, and our work focuses on their potential role in understanding “Memory Slips” in an aging population. Memory slips are common occurrences and a normal aspect of aging. On their own, Memory Slips do not diagnose dementia, but may be a precursor to dementia. The goal of this work is to  explore a correlation between aging-related cognitive decline, memory slips, and failure to identify pictures or images. Our conjecture is that a Smartphone mobile app can be used to quantitatively measure recognition cognitive functions through eye tracking.. Participate on a small team of students and faculty in developing mobile apps, with emphasis on mental health research applications. App development will be from inception through to testing, and iterative refinement to user trials. The role is essentially software development of a mobile app that will interact with the user and record and process facial images with the goal of isolating eye movement when a person is exposed to a series of images. This app has many technical challenges, and will evolve in stages. The first phase will be to try and isolate eye movement using only the front facing camera and associated API. The second phase will be to build an app that will allow a user to scroll through a folder created with familiar and unfamiliar images. The third phase will correlate eye movement with labeled images. The fourth phase will attempt to build a stand alone app that will complement or augment these types of memory monitoring apps.The ideal candidate will be a person interested in mobile mobile app software development with an interest in m-health. An ideal student will have or be willing to acquire skills in image processing such as using OpenCV within the Android SDK. As the image processing may be have substantial processing requirements, the app may potentially require a middleware tier to support back-end data storage (mysql) and off line image processing.  Familiarity with database development would be an asset.  We anticipate that candidates will be from computer science, computer engineering, or related areas.
The research project will be to develop and/or re-develop mHealth apps in the area of wound management, diabetes management, skin health (moles), and pregnancy management.  The work entails the improvement of existing mHealth apps as well as the development of new mHealth apps, including the front-end software development as well as server-side development for data storage and sharing.  Secondary projects are available to develop image analysis algorithms to automatically sort and analyze medical images using machine learning and big data approaches.My research is in the development of mobile health (mHealth) applications ("apps") on mobile devices like Smartphones and tablets.  This is a subset of the larger field of eHealth applications.  To date, our mHealth apps have focussed on helping patients and their caregivers (doctors, nurses, family members) to document, manage, and communicate about health concerns and health conditions using Smartphones and tablets.  The student will be involved in all phases of mobile app development from a set of specifications provided by the supervisor.  Depending on the project phase, this may include front-end software development including verification and testing, server-side development, algorithm development for image analysis, and integration of machine learning approaches.  
The Faculty of Engineering is committed to increasing the focus on sustainable development in the engineering curriculum. Sustainable development may be defined as economic development, social inclusion, and environmental sustainability, all enacted under good governance. Engineering design is a driver of desirable, long-term economic development and growth. Sustainable design is design that is aligned with sustainable development principles and includes attention to life-cycle low-impact materials, life-cycle energy efficiency, reuse and renewability, biomimicry, and new relationships between people and products (e.g. durability, moving from ownership to shared resources) across engineering disciplines.  Engineering has been concerned with sustainable development for decades, however, two current pressures increase the urgency for sustainable development the curriculum.  These pressures are global population growth and climate change.  Engineering design for sustainable development reaches all engineering disciplines.  This includes climate change mitigation and adaptation with engineering applications in energy resources and security, water resources management, agriculture and food security, transportation and resilient cities, infrastructure resiliency and adaptation, and smart systems. It also includes new design paradigms across all disciplines emphasizing risk assessment and data integrity, including design for a range of future values, combinations of factors not yet experienced, and coping with a lack of data. The research project will be to develop curriculum materials and models to increase the focus on sustainable development in all of the undergraduate engineering programs in the Faculty of Engineering. A secondary project to develop curriculum materials to teach project management skills to students may also be available.  These project proposals relate to my research program in engineering education and the scholarship of teaching & learning in engineering.  Past research projects have focused broadly on teaching, learning, and curriculum development in engineering education.  More specifically, past projects have evaluated new teaching & learning initiatives and new course models in engineering, researched how students learn engineering design, researched engineering culture, researched the integration of immigrant engineers into the engineering profession in CanadaThe students will create curriculum content on the topic of design for sustainable development, for future integration into engineering courses at the University of Manitoba.  The students will use the internet to review existing literature and existing initiatives at other universities to increase sustainable development in their engineering curriculum.  From there, the students will create curriculum content (curriculum modules) on design for sustainable development which can be incorporated, in small pieces, into existing engineering courses for first- and second-year engineering students.  These modules will be designed face to face learning and e-modules for self-directed/distance learning. In developing the curriculum materials, the students will choose content, innovative and varied learning activities (discussions, communication and reflection assignments, projects, etc.), and useful textbooks/resource materials. The content modules will be cross-disciplinary and include science and drivers of climate change (factors and impacts), more advanced views on sustainable design and its key concepts and metrics, the interplay of social, legal/policy, environmental, and technological considerations in engineering design for sustainable development, and the economics of sustainability. The students will also develop design projects in sustainable development that are suitable for engineering students in their first semester of engineering studies.  If time permits, curriculum content and/or design projects in sustainable development more specific to the engineering disciplines (mechanical, civil, biosystems, electrical, and computer) will also be developed.  A secondary project may also be available, for a student to develop a series of curriculum modules in the topic of engineering project management.  The self-contained modules will be developed for future integration into a series of existing engineering courses.  Modules will range in complexity so that engineering students will be introduced from introductory to advanced project management knowledge and skills as they move through the courses in their engineering program in which these curriculum modules are used.  - The ideal candidate will have an interdisciplinary interest in engineering and education and should be enrolled in an Engineering or Education program. - An interest in post-secondary and/or engineering education (the process by which we educate and tr
In Canada, of the total amount of container glass in the market place only one-half is collected by recycling programs. The common technical and economic difficulties include the presence of organic and/or inorganic contaminants, which need to be reduced to below 0.05% for glasswork, as well as the issue of mixed color.  The cost for making products with relatively low value such as glasswork and road aggregates from recycled glass can be prohibitive, providing no added incentive to improve glass recycling. One solution to this problem is to produce higher value end-products such as zeolite. Zeolites are hydrated alumino-silicates with pores in their crystal structure. They are widely used in industrial applications such as water purification, detergents, water and gas sorbents, catalysts in petrochemical synthesis, soil remediation, growth media, etc. The production of zeolites is expensive because of the use of high-purity reagents and high consumption of energy. Alternative materials and new economic processes for the synthesis of zeolites are desirable to meet large industrial demands for zeolitic materials. Glass made from silica sand (SiO2), sodium oxide, and calcium oxide, is a potential candidate for zeolite synthesis with addition of alumina. Therefore, the goal of this project is to  develop a technology that improves the zeolite synthesis efficiency by using microwave processing and recycled glass as feedstock.Dr. Yuan has 10 years research and development experience in sustainable nutrient removal and recovery processes applied to wastewater and biosolids.  Since 2014, her research area has expanded to solid waste treatment and management. Currently, she is focusing on: 1) developing technology to produce high value product form solid waste including organic waste, glass and tires; 2) landfill methane mitigation using innovative bio-cover, 3) wastewater nutrient removal and recovery, including landfill leachate treatment. 1. Working with the graduate student to conduct laboratory research, i.e. synthesizing zeolite.2. Working with the graduate student to analyze the glass and zeolite sample.3. Working with the graduate student to analyze the data/result.4. Present research result independently. The student should have environmental engineering background and have some basic skill of laboratory skill. The student should be good at communication and be able to work in a team environment. 
This Globalink 2018 research project focuses on social network computing and mining. Over the past few years, the rapid growth and the exponential use of social digital media has led to an increase in popularity of social networks and social computing. In general, social networks are structures made of social entities (e.g., individual users) that are linked by some specific types of interdependency relationship such as friendship. The emergence of Web-based communities and hosted services such as social networking sites (e.g., Facebook, Google+, LinkedIn, Weibo, Twitter) has facilitated collaboration and knowledge sharing between users. Most users of social media have many linkages in terms of friends, connections, and/or followers. Among all these linkages, some of them are more important than others. For instance, some friends of a user may be acquaintances, whereas some others may be close friends that care about him in such a way that they frequently post on his wall, view his updated profile, send him messages, invite him for events, and/or follow his tweets. In this project, students will apply the knowledge and skills they acquired in their undergraduate database courses to build a database for capturing relevant data from a social network. They will then develop a business intelligence solution that applies data mining techniques to social networks so as to help users of the social digital media to discover implicit, previously unknown, and useful knowledge from the social networks. My specialized research area in computer science relates to data management and data mining. In particular, my research team focuses on (a) Big data mining and analytics, (b) visualization and visual analytics, as well as (c) social network analysis and mining in recent years. Similar to the Mitacs Globalink Research Interns (GRIs) in summers 2013-2017, the student participates in this Globalink 2018 project will learn data mining techniques to provide a data science model or business intelligence solution for knowledge discovery from social network data. Recent research outcomes (including those by Mitacs GRIs) can be found https://sites.google.com/site/dblabuofm/publicationsResearch within the Database and Data Mining Laboratory in Department of Computer Science at University of Manitoba mainly focuses on databases and data mining, which includes efficient and effective management of, knowledge discovery from, as well as analysis of, large amounts of data (such as transactional, uncertain, social media, Web, and/or streams of data, as well as Big data). My current research programs focus on data mining as well as applications of data mining technologies to social computing and/or social network analysis. Our lab is a multi-cultural environment. Current and previous lab members include students from Asia (e.g., China, India, South Korea, Japan, Bangladesh, Malaysia), Central and South Americas (e.g., Paraguay). Current and previous collaborators include researchers from Australia and France. Following our success in the Globalink 2013-2017 projects with three Chinese students & two Indian students (who have published their research findings from their Globalink research with me in refereed international conferences/journals & who are now graduate students in US universities such as CMU & UIUC), the student participating in this MITACS Globalink 2018 project will work under the same supervision model. In other words, the student will academic supervised by me (a Full Professor at the University of Manitoba) for an approximate 12-week research internship in the summer of 2018 (with a flexible start date in May, June, or July). In addition, the student will also work closely with a senior lab member (who will serve as a mentor) and will contribute a small concrete component of the project suitable at the level for the undergraduate students. Similar to the skill requirements for the Globalink 2013-2017 GRIs (who are now graduate students in top US universities such as CMU & UIUC), students participating in this 2018 project is expected to have taken some third-year computer science courses (e.g., database courses) when they started the internship. The specific details of the 2018 project will be finalized after discussion and mutual agreement between the professor and the student. In general, the student will be asked to design or implement in C/C++ (or other programming languages) a data mining component that is suitable and manageable for an undergraduate student.
This Globalink 2018 research project focuses on visual analytics. Due to advances in technology, high volumes of valuable data are generated at a high velocity in various real-life business applications in modern organizations and society. This leads to huge amounts of data. Embedded in these data are implicit, previously unknown and potentially useful knowledge and interesting information. Consequently, it is important to apply knowledge discovery techniques to mine these data and understand the mining results (e.g., get an insight about the distribution of the data as well as that of the mined interesting patterns). As "a picture is worth a thousand words", visual representation of data and the mining results is more comprehensible to users than the traditional long textual list representation. In this project, students will apply the knowledge and skills they acquired in their undergraduate database courses to build a database for capturing relevant data and/or the mining results. They will then develop a visualizer and/or visual analytics solution that applies data mining techniques to data so as to help users to visualize and analyze the raw data, as well as to understand the mining results.My specialized research area in computer science relates to data management and data mining. In particular, my research team focuses on (a) Big data mining and analytics, (b) visualization and visual analytics, as well as (c) social network analysis and mining in recent years. Similar to the Mitacs Globalink Research Interns (GRIs) in summers 2013-2017, the student participates in this Globalink 2018 project will learn data mining and visualization techniques to provide a data analytics or visual analytics solution for visualizing interesting data (input of the mining process) and  knowledge (mining results/output). Recent research outcomes can be found in https://sites.google.com/site/dblabuofm/publicationsResearch within the Database and Data Mining Laboratory in Department of Computer Science at University of Manitoba mainly focuses on databases and data mining, which includes efficient and effective management of, knowledge discovery from, as well as analysis of, large amounts of data (such as transactional, uncertain, social media, Web, and/or streams of data, as well as Big data). My current research programs focus on data mining as well as applications of data mining technologies to social computing and/or social network analysis. Our lab is a multi-cultural environment. Current and previous lab members include students from Asia (e.g., China, India, South Korea, Japan, Bangladesh, Malaysia), Central and South Americas (e.g., Paraguay). Current and previous collaborators include researchers from Australia and France. Following our success in the Globalink 2013-2017 projects with three Chinese students & two Indian students (who have published their research findings from their Globalink research with me in refereed international conferences/journals & who are now graduate students in US universities such as CMU & UIUC), the student participating in this MITACS Globalink 2018 project will work under the same supervision model. In other words, the student will academic supervised by me (a Full Professor at the University of Manitoba) for an approximate 12-week research internship in the summer of 2018 (with a flexible start date in May, June, or July). In addition, the student will also work closely with a senior lab member (who will serve as a mentor) and will contribute a small concrete component of the project suitable at the level for the undergraduate students.Similar to the skill requirements for the Globalink 2013-2017 GRIs (who are now graduate students in top US universities such as CMU & UIUC), students participating in this 2018 project is expected to have taken some third-year computer science courses (e.g., database courses) when they started the internship. The specific details of the 2018 project will be finalized after discussion and mutual agreement between the professor and the student. In general, the student will be asked to design or implement in Java (or other programming languages) a visualization component that is suitable and manageable for an undergraduate.
This Globalink 2018 research project focuses on Big data mining and Big data analytics. Due to advances in technology, high volumes of valuable data are generated in various real-life business applications in modern organizations and society. This leads us into the new era of Big Data. In general, Big data are interesting high-velocity, high-value, and/or high-variety data with volumes beyond the ability of commonly-used software to capture, manage, and process within a tolerable elapsed time. Hence, new forms of processing data are needed to enable knowledge discovery. Having developed systematic or quantitative processes to mine and analyze Big data allows us to continuously explore, investigate, and understand the past business performance so as to gain new insight and drive business planning. Over the past few years, several algorithms have been proposed to use the MapReduce model (which mines the search space with distributed, parallel, cloud, or fog computing) for different Big data mining and analytics tasks. In this project, students will apply the knowledge and skills they acquired in their undergraduate database courses to build a database for capturing relevant information from Big data. They will then develop a data science and/or business intelligence solution that applies knowledge discovery and data mining techniques to Big data so as to analyze and discover implicit, previously unknown, and useful knowledge (e.g., frequently co-located events and/or frequent purchased bundles of merchandise items) from Big data.My specialized research area in computer science relates to data management and data mining. In particular, my research team focuses on (a) Big data mining and analytics, (b) visualization and visual analytics, as well as (c) social network analysis and mining in recent years. Similar to the Mitacs Globalink Research Interns (GRIs) in summers 2013-2017, the student participates in this Globalink 2018 project will learn knowledge discovery and data mining techniques to provide a data science or business intelligence solution for Big data mining and analytics. Recent research outcomes can be found in https://sites.google.com/site/dblabuofm/publicationsResearch within the Database and Data Mining Laboratory in Department of Computer Science at University of Manitoba mainly focuses on databases and data mining, which includes efficient and effective management of, knowledge discovery from, as well as analysis of, large amounts of data (such as transactional, uncertain, social media, Web, and/or streams of data, as well as Big data). My current research programs focus on data mining as well as applications of data mining technologies to social computing and/or social network analysis. Our lab is a multi-cultural environment. Current and previous lab members include students from Asia (e.g., China, India, South Korea, Japan, Bangladesh, Malaysia), Central and South Americas (e.g., Paraguay). Current and previous collaborators include researchers from Australia and France. Following our success in the Globalink 2013-2017 projects with three Chinese students & two Indian students (who have published their research findings from their Globalink research with me in refereed international conferences/journals & who are now graduate students in US universities such as CMU & UIUC), the student participating in this MITACS Globalink 2018 project will work under the same supervision model. In other words, the student will academic supervised by me (a Full Professor at the University of Manitoba) for an approximate 12-week research internship in the summer of 2018 (with a flexible start date in May, June, or July). In addition, the student will also work closely with a senior lab member (who will serve as a mentor) and will contribute a small concrete component of the project suitable at the level for the undergraduate students.Similar to the skill requirements for the Globalink 2013-2017 GRIs (who are now graduate students in top US universities such as CMU & UIUC), students participating in this 2018 project is expected to have taken some third-year computer science courses (e.g., database courses) when they started the internship. The specific details of the 2018 project will be finalized after discussion and mutual agreement between the professor and the student. In general, the student will be asked to design or implement in C/C++ (or other programming languages) a data mining component that is suitable and manageable for an undergraduate student. 
Burn wound infection remains the leading cause of skin graft failure and one of the leading causes of burn injury related mortality. The traditional design of antimicrobial dressings is based on the continuous elution of antimicrobial agents, even if there is no pathogen in the wound bed. This unnecessary release of antimicrobial agents leads to the development of bacterial resistance and causes undesirable cytotoxicity to healing skin cells, which impedes wound healing. Additionally, continuous elution can potentially deplete the system of its antimicrobial agents before a real infection occurs. We propose to develop an interactive "smart" wound dressing that is capable of on-demand releasing of loaded antimicrobial agents, i.e. releases biocidal cargos at the detection of an infection. Biomaterials, Antibacterial materials, Smart polymeric materials, Surface Engineering and Nanotechnology.Students will play an assistant role in the fabrication/characterization of the interactive "smart" polymeric dressing materials. They will have the opportunity to learn how to run antibacterial test, in vitro and in vivo wound healing experiments.Chemistry, polymer chemistry, polymer materials or any relevant major. 
Massive quantities of video data are being generated everyday from surveillance cameras, social media, etc. However, the usefulness of these data is limited by our ability to interpret and make decisions from them. Improved algorithms for video analysis would allow video data to impact a variety of application domains. The goal of the project is to develop novel algorithms for video analysis and novel algorithms for deep learning in video and temporal data. Recent progress in deep learning has shown tremendous success in computer vision and other domains in artificial intelligence. These results have shown that feature hierarchies that uncover patterns in the data can be discovered automatically rather than being crafted by hand. However, most of the work in deep learning focuses on simple classification problems, and has not been successfully deployed for higher-level video analysis such as crowd behaviour or interaction between individuals. The proposed research aims to bridge this gap. We aim to develop deep architectures which can predict structured outputs, such as rankings (e.g. over unusual events), text (e.g. short descriptions of events) and graph structures (e.g. representing interactions among individuals in a crowd). My research area is in computer vision and machine learning. The general goal is to develop computer algorithms to understand visual data (images, videos). Examples of computer vision include recognizng objects in images, detecting events in videos, etc. For most problems in computer vision, we develop machine learning algorithms to solve these problems from large amount of training data.The student will work with the professor and other graduate students to develop novel algorithms and experiment on real-world datasets. The student will also have the opportunity to write and be a co-author on research papers resulting from the project.Required skills: machine learning, solid background in math, proficieny in Matlab, C++, or PythonDesirable background: computer vision, image processing, deep learning, GPU programming
Visual data (images and videos) usually often come with associated textual information, e.g. tags for Flickr images, textual information on Youtube videos, etc. In this project, we will explore computer vision and machine learning technologies for visual recognition with text. The first goal of the project is to develop algorithm to establish the correpondence between text and visual data, e.g. by localizing the objects mentioned by the textual information in the images. The second goal is to enable novel applications, e.g. retrieve sentences for a given image (or vice versa), question-answering based on visual information, etc. computer vision, machine learningThe student will work closely with the supervisor and other graduate students in the lab. The student will get involved in the entire process of doing research, including formulation ideas, developing models and algorithms, implementation, experiments, and writing the result. The student should be comfortable with programming. The project will likely involve progamming in Matlab and Python. Background in machine learning, computer vision, natural language processing will be very helpful.
My laboratory is involved with characterization of multidrug resistance efflux systems in the Gram-negative bacterium Acinetobacter baumannii, an organism that has gained considerable importance in the last few years because of its ability to cause antibiotic resistant infections in immunocompromised individuals.  Resistance of this organism to almost every drug in clinical use is responsible for high mortality rates associated with the infections.  A. baumannii has been shown to utilize various mechanisms of resistance to antibiotics, including target site mutations, antibiotic molecule modification, decrease cell permeability, and active efflux of the antibiotic molecule by multidrug efflux pumps.  Multidrug efflux pumps belonging to the Resistance-Nodulation-Division (RND) family are known to play an important role in the intrinsic resistance of various Gram-negative bacterial species.  These proteins form a tripartite complex with two other proteins, the outer membrane protein and the membrane fusion protein, to form a continuous channel through the Gram-negative cell envelope facilitating the extrusion of antibiotics directly into the external medium.  As a result of the important role RND pumps play in the multidrug resistance of Gram-negative pathogens including A. baumannii, it is now widely accepted that a better understanding of functioning and regulation of these pumps is vital in order to design effective therapy options.   The purpose of this project is to understand the molecular mechanisms that control the expression of these pumps, which in turn will aid in an understanding of how this important pathogen achieves multidrug resistance. Specifically, this project focuses on the understanding the mechanisms of regulation of the RND pump AdeDE that has been described in Acinetobacter spp.  This pump has been shown to efflux a multitude of antibiotics including amikacin, ceftazidime, chloramphenicol, ciprofloxacin, erythromycin, meropenem, rifampin, and tetracycline.  The regulatory mechanisms controlling the expression of AdeDE are not well characterized.  In order to gain a My laboratory studies the molecular mechanisms of multidrug resistance in Gram-negative bacteria.  Using state-of-the-art genetic tools, we are characterizing mechanisms of function and regulation of multidrug resistance proteins in opportunistic pathogens like Acinetobacter baumannii.In order to investigate the role of the tetR-family gene product, the student will first create a gene knock-out, using novel genetic tools developed in our laboratory.  Using these techniques the student will create an unmarked deletion mutant of the tetR-family gene with the aid of homologous recombination methods and Flp-recombinase. Once the gene knock-out is achieved, the student will analyze the expression of the AdeDE pump in the deletion strain using Quantitative RT-PCR and compare it with that in the parent strain.   This will help us establish the role of the tetR-family gene in the expression of the AdeDE pump, and also whether it acts as a repressor or the activator of the operon.  If the gene product acts as an activator then the expression of adeDE is expected to decrease while if it is a repressor then its expression is expected to increase in the knock-out strain.  Once we have established the role of the TetR-family protein, time permitting, the student will purify the protein (the gene for which has already been cloned in an expression vector with a C-terminal His-tag) using a Ni-affinity column and will carry out protein-DNA binding assays using the promoter region of the adeDE operon to identify the binding site of the TetR-family protein.Knowledge of microbiology and molecular biology.  Experience with techniques involving DNA, protein, and RNA purification as well as gene cloning is desirable. 
Even in today’s modern era, a need still exists to improve the current synthetic methodologies of our time to overcome the limitations of existing techniques and technologies. Advancements are urgently needed that will provide scientists with the tools that will make organic syntheses shorter, greener and allow scientists to perform transformations that are either not currently available or are of a vast improvement over current synthetic methods. The burgeoning field of flow chemistry is poised to have a considerable impact on modern synthetic methods as it is a field that incorporates increased reactivity, automation and advanced synthesis techniques into one process which will greatly enhance synthetic capabilities. New developments in synthetic methodologies using flow chemistry will replace existing techniques and avoid the need for the work-up, purification and manipulation required by current methods, making syntheses shorter and greener. In its simplest form, flow chemistry replaces conventional fixed-volume reaction flasks with flow microreactors, or with columns that can be packed with supported reagents. The reactants are then passed through the microreactors or columns, rather than added to a fixed volume system, as in conventional batch reactors, hence the term "flow" chemistry.  This methodology replaces existing batch reaction methods with a flowing, dynamic system that either passes (flows) the starting material through an immobilized reagent packed column or combines the starting material(s) with reagent(s) on a reaction chip or microreactor.  This method allows for starting materials and reagents to be mixed in a controlled manner, while simultaneously controlling temperature, pressure, flow rates, solvent, molar equivalence, etc., for improved reaction conditions. This project  will involve the application of flow chemistry techniques in medicinal chemistry programs via the development of the next generation of flow chemistry methods for the synthesis of biologically active heterocyles.The specialized area of research can be described as the development of advanced flow chemistry methods for the synthesis of heterocycles, which will be applied towards the construction of advanced drug candidates for medicinal chemistry programs. Our research involves the use of continuous flow chemistry techniques to develop improved flow synthesis methodologies for the construction of biologically relevant heterocycles, and to showcase how this technique can be of immense value to bench-top scientists in the fields of biology, chemistry and pharmaceuticals.The intern will work on developing general flow chemistry methods for the synthesis of desired heterocycles, which will be applied towards the synthesis of building blocks for medicinal chemistry programs, gaining experience in the latest synthetic organic chemistry skills and techniques. The intern will conduct daily flow chemistry experiments, and be expected to actively participate in development of the research project. In addition to experience learning advanced flow chemistry synthesis techniques, the intern will gain experience in general synthetic organic laboratory skills, as well as, HPLC and nuclear magnetic resonance. This research project will provide the intern with the appropriate skills and knowledge to be highly competitive in their academic or industrial careers, and become an expert in the most technologically advanced synthesis techniques that exist to date.The student should have an aptitude towards, and experience in, medicinal chemistry and/or synthetic organic chemistry, and some practical organic chemistry laboratory skills. A strong level of interest in recent advances and new techniques in synthetic organic methods is preferred, with a demonstrated level of excellence in organic chemistry course work a requirement. Ideally, the student should have a background in the chemical sciences, with a strong foundation in all areas of chemistry, or biochemistry.
The student could assist with the collection and analysis of Canadian newspaper articles depicting violence and older adults. This includes identifying (with a librarian) an appropriate search strategy, documenting the search strategy, obtaining newspaper articles, organizing these within a software program, and coding the articles. The student would also benefit from reviewing a selection of research literature on violence and older adults to help guide their analysis. The supervisor would provide guidance as well throughout the process.My research team is currently examining the various ways in which interpersonal violence and aggression are interpreted in differing settings and situations involving older adults (and the language and discourses used by individuals to frame these incidents). As an offshoot of this study, we are hoping to collect and analyze qualitative data in the form of newspaper coverage of violent incidents involving older adults. The student will help develop and implement a search strategy as noted above, documenting this search strategy, obtaining newspaper articles, organizing them for the purposes of analysis, and analyzing those articles under the guidance of the supervisor. Time permitting they may also be involved in drafting an academic paper.This project is appropriate for a student interested in discourse and communication, and/or those with a substantive interest in either criminology or gerontology. Previous qualitative research training is preferred although some of this can be provided through mentorship (I can also recommend readings and discuss these with the student). Strong writing skills are preferred if the student wishes to collaborate on the development of an academic paper for publication.
The intern will work in collaboration with students in Electrical and Computer Engineering as well as students and postdocs in the collaborator's group (Chemistry). The intern will learn how to grow the wires and test the wires and contrubute data to test setups that we are presently interested in. Training will be provided for state-of-the art equipment including x-ray photoelectron spectroscopy (XPS) as well as electron microscopes.The goal of the wider research programme is to develop a device that will use the energy from absorbed sunlight to dissociate water into hydrogen gas (stored for fuel) and oxygen gas. The electrical junctions between these microwires and other elements of the proposed device require careful chracterization. We are particularly interested in understanding the relationship between the morphology of the sidewalls of these microwires and how we can chemically stabilize/functionalize the surfaces - as well as the implications of these actions for the device design.The student will prepare samples, analyse them and present their results to the wider research group. They will be closely mentored in these processes by their colleagues. If a hypothesis is suggested by the student, they will be encouraged to flesh it out and develop the experiment to answer it.The ideal candidate will have a willingness to learn new experimental techniques and be taken outside the narrow confines of their studies to date. Students with a solid grounding in any of Electrical Engineering, Mechanic Engineering, Chemistry, Physics, or Materials have all participated in this project with great rewards and success.
Background: Food banks first emerged in the 1970’s and 80’s, respectively. While relatively independent from government, policies to allow tax deductions from corporate donors have contributed to food bank expansions in tandem with growing rates of food insecurity within both countries. The expansion of food banks and its impact on the food system and health disparities have been largely unexplored. Purpose: To describe the concentration of food banks in the U.S at the county-level and test for relationships with county-level prevalence of obesity and type 2 diabetes. Methods: This study will use an ecological study design. Data will be collected from online sources linked through the FeedingAmerica.org website. Alone, the Charitable Food dataset can be used to describe and test for differences in concentration of charitable food systems across the U.S. according to census tract. The Charitable Food Dataset will be linked to the existing USDA Food Environment Atlas and Food Access Research Atlas datasets at census tract and county level. This dataset includes variables on population estimates, food access, socioeconomic characteristics (proportion of various ethnic groups, median household income, and poverty rate), participation rates in food assistance programs, prevalence of obesity and diabetes among adults and children, and prevalence of food insecurity. Statistical analysis will be completed using R and data will be visualized using ArcGIS.Significance: Population health research is generally focused on downstream, proximal impacts on health outcomes. This is particularly true for policies and research related to dietary strategies to prevent obesity and diabetes. While we know that diabetes is a disease of socioeconomic disadvantage, research and policy continue to focus on characteristics of individuals rather than characteristics of populations. This study will provide insight into how food banks may be addressing food insecurity as well as health, independent of food insecurity, at the population-level.  The overall goal of my research program is to contribute towards food and health equity for marginalized populations, particularly Indigenous populations, with a specific interest in diabetes and cardiovascular outcomes. My research program includes quantitative-, qualitative-, and mixed-methods. Specific content areas include food banks, sugar-sweetened beverage tax, and food security.The student will be involved in data entry as well as literature review. A senior graduate student and/or post-doctoral fellow will supervise the student in completing some analysis and mapping. As a team, we will also engage with community organizations to ensure the relevancy of our research.The student will have basic skills in statistical analysis. The academic background of the student could vary as the project bridges many different fields; there are a variety of researchers involved in the study that provide different view points. Experience with completing literature reviews is also required. The student will receive training in some programming and statistical analysis as well as the use of mapping programs (ex. ArcGIS).
Sentiment Analysis (SA) refers to the computational study of how subjective information are expressed in textual units. There are two main levels of SA: coarse-grained and fine-grained. Coarse-grained SA determines whether the attitude polarity at the document or sentence level. Fine-grained SA or aspect based SA (ABSA) aims  determines where in a sentence an opinion is expressed, what are the opinion polarity and intensity, and what the opinion is directed towards. For instance, the sentence, "The food was delicious but the service was awful." involves two contradicting sentiments (i.e. positive and negative) on two different aspects (i.e. food and service), respectively. The problem of ABSA involves two main tasks: aspect identification and sentiment prediction. Both these tasks can be solved as a clustering problem. In many product reviews, large amounts of unlabeled data as well as small amounts of supervisory information indicate whether particular data objects (text units) are similar or dissimilar to be grouped in the same cluster. The supervisory information can be encoded in the form of instance-level pairwise constraints (graphs) to reflect the user’s perspective on object similarity in the domain. In this project we are interested in semi-supervised clustering using bio-inspired techniques. Semi-supervised incorporates supervisory information to guide a clustering algorithm towards solution with minimally-violated constraints.The project will involve implementing the bio-inspired technique based on the natural behaviour of ants. In this algorithm we model how ants cluster their dead corpses to the clustering problem and apply it to SA problem. This algorithm has already been developed in my laboratory. The MITACS intern will implement this algorithm and compare it to other existing machine learning techniques such as Multi-Grain Latent Dirichlet Allocation (MG-LDA), a well-known supervised task decomposition method. Extensive experiments will be doneI work on two areas of research-parallel/distributed computing and bio(nature)-inspired computing. My research addresses problems in inter-disciplinary real world applications (finance, education, medicine, dynamic networks, etc.) by developing, designing innovative algorithms using evolutionary and nature/bio-inspired (or swarm) techniques and implementing them on high performance parallel/distributed  computers. Team work with graduate students involved in the project. Coding the algorithm and conducting extensive experiments. Programming skills-C, C++, Java 
Construction of infrastructures, such as roads and railways, is of great importance for economic development and extraction of natural resources in Northern Manitoba where is the home of Indigenous people. Temperature changes throughout the year causing many freezing and thawing cycles in soils and degradation of the engineering properties of soil have to be considered in design and maintenance of this new infrastructure.In engineering practice, the temperature fluctuation, freezing-thawing cycles and their effects on strength and mechanical behavior of soil foundations can lead to many mechanical phenomena such as the differential settlement, non-recoverable large deformation or even failure in road or dam embankments during the construction phase or serviceability. It is worth noting that nowadays, similar practices to those used in warmer regions are applied to the construction of embankments in Northern Manitoba where soft clay soils are more prevalent. Then, there is a growing need in geotechnical engineering to better understand the effects of time, temperature and freezing-thawing cycles on the behavior of the soft ground under embankments.The purpose of this research is to analyze the embankment performance by using a numerical method incorporating a Thermo-Elastic-Visco-Plastic (T-EVP) model for embankment and soft foundation. The analyzed data will be verified with field measurements performed on an embankment in Canada, and a parametric study will be conducted to evaluate the influence of creep index on excess pore water pressures generated and the displacement of the ground under the embankment. Dr. Maghoul's main scientific research interests are in analytical and numerical modeling of the multiphase porous media under thermal, quasi-static and dynamic loadings. A few of the vast set of applications in this regard include:     - multiphase transfer of heat, moisture (water and vapor) and air in porous media,      - soil-structure interaction,     - renewable energy (thermal piles),     - cold regions engineering,     - CO2 sequestration modeling,      - study of the combined effects of topography and sediments on the amplification of seismic movements.The student will help a Ph.D. student in implementing a numerical model and doing a parametric study.This project requires a good background in numerical modeling by FLAC 2D. Also, a good understanding of constitutive laws in porous media is an asset. 
In 2014, according to Statics Canada, about 482,000 commercial or institutional buildings in Canada consumed a total of 1.14 gigajoules of energy per square meter (GJ/m2). The energy demand of buildings in the Prairies region is about 1.41 GJ/m2, which represents the highest energy intensity in comparison to other areas in Canada. A significant component of total global energy demand relates to energy used to heat and cool buildings. For example, in 2009, 63% of all residential energy consumption was for space heating in Canada. Although gains in efficiency produced 24% decrease in energy needed for space heating a single-family dwelling between 1990 and 2009, a 36% increase in the number of households in Canada meant a 13% net increase in required total for heating. Since most efforts to improve the energy efficiency of buildings have concentrated primarily on above-grade envelopes of buildings, significant heat losses may occur due to the flow of heat from inside a building through ground-floor slabs into foundation soils. Foundation heat losses can no longer be considered unimportant. With good current building practices, houses are so energy-efficient above ground that ground-related heat losses can account for 30% to 50% of total heat loss. Detailed analyses of ground-coupled heat transfer become increasingly valuable. This multidisciplinary research project aims at studying the energy performance of basements in comparison to above-grade envelopes in institutional buildings. The results of this preliminary study will be used in identifying the design criteria that could efficiently and economically be incorporated to improve the energy performance of commercial/institutional buildings for geological and climatological conditions of Winnipeg.Dr. Maghoul's main scientific research interests are in analytical and numerical modeling of the multiphase porous media under thermal, quasi-static and dynamic loadings. A few of the vast set of applications in this regard include:     - multiphase transfer of heat, moisture (water and vapor) and air in porous media,      - soil-structure interaction,     - renewable energy (thermal piles),     - cold regions engineering,     - CO2 sequestration modeling,      - study of the combined effects of topography and sediments on the amplification of seismic movements.The student will help a M.Sc. student in implementing a numerical model and doing a parametric study.This project requires a good background in numerical modeling by COMSOL or ENERGY PLUS.
Nowadays, buried pipeline infrastructures are a pre-eminent part of the gas and oil transportation across the country and their integrity has an important impact on the strength of Canada’s economy. In Canada, there is an estimated 242 000 km of gas and oil pipelines which is considered as the second longest in the world. In the United States, the average costs from significant pipeline damage due to geotechnical incidents (landslides, earthquake) over the past 10 years are evaluated more than $400M/year (twice that of damage from other hazards). The geotechnical engineers can face specific challenges in designing pipelines including the impact of soil forces on buried pipelines after landslides or earthquake-induced ground movements. The performance and integrity of pipe under relative movements between pipe and ground have to be studied. In this project, the soil, pipe, and ground movement data collected in three landslide zones in Manitoba will be analyzed using ABAQUS. When the calibration of the model is done, a parametric study will be performed to study the effect of pore water pressure and the degree of saturation on the soil-pipeline interaction. The aim is to present some guidelines to improve the soil-pipeline practice.  Dr. Maghoul's main scientific research interests are in analytical and numerical modeling of the multiphase porous media under thermal, quasi-static and dynamic loadings. A few of the vast set of applications in this regard include:     - multiphase transfer of heat, moisture (water and vapor) and air in porous media,      - soil-structure interaction,     - renewable energy (thermal piles),     - cold regions engineering,     - CO2 sequestration modeling,      - study of the combined effects of topography and sediments on the amplification of seismic movements.The student will help a Ph.D. student in implementing a numerical model and doing a parametric study.This project requires a good background in numerical modeling by ABAQUS. 
The growing concerns of environment degradation due to air pollution and diminution of fossil fuel reserves have led to the development of technologies that use alternative and renewable sources of energy. Geothermal energy is energy extracted from the heat stored in the ground. The piles used as ground heat exchangers are called thermal piles, geothermal piles or energy piles. Using structural piles as ground heat exchangers is a relatively new engineering technology. The design of thermal pile system needs to consider the local geology, groundwater, and climatic conditions. Thermal piles are subjected to both thermal and mechanical loadings which make the thermal pile-soil interaction more complex. However, the understanding of their behavior is still limited. This means that there is still a need for improved scientific knowledge and better-defined design procedures for the thermal piles. Under general conditions, thermal piles could lead to energy savings of 15% - 25% for heating and cooling buildings (Amis & Loveridge, 2014). However, Brandl (n.d.; 2013) stated that this system could save up to two-thirds of the conventional heating costs. The load capacity and settlement of the piles may be affected by temperature cycles. These effects of temperature on the pile performance need to be examined. The objectives of this research; therefore, are to:• Study the behavior of concrete pile under thermal loading only.• Study the pile-soil interaction under thermal loading only.• Study the pile-soil interaction under thermal and mechanical loadings, simultaneously (thermo-mechanical loading).• Study the effects of thermo-mechanical loading on skin friction, bearing capacity and settlement of thermal piles.• Study the effect of freezing-thawing cycles in the soil during the year on the functionality of thermal piles in Canadian climate.• Conduct a parametric study to analyze the impact of various design parameters of a thermal pile.Dr. Maghoul's main scientific research interests are in analytical and numerical modeling of the multiphase porous media under thermal, quasi-static and dynamic loadings. A few of the vast set of applications in this regard include:     - multiphase transfer of heat, moisture (water and vapor) and air in porous media,      - soil-structure interaction,     - renewable energy (thermal piles),     - cold regions engineering,     - CO2 sequestration modeling,      - study of the combined effects of topography and sediments on the amplification of seismic movements.The student will help a M.Sc. student in implementing a numerical model and doing a parametric study.This project requires a good background in numerical modeling by COMSOL.
Biofilms cause tremendous cross-infection problems in hospitals. A biofilm is a community of various microorganisms which defend each other from antibiotic and biocide treatments. They are persistent in medical devices and wounds, and are very difficult to remove since standard antibiotics and disinfectants cannot penetratefully the biofilm to deactivate all pathogenic microorganisms harbored inside. We plan to tackle this biofilm problem using new antimicrobial magnetic nanoparticles. New broad-spectrum antimicrobial agents will be chemically bonded onto spherical and non-spherical biocompatible magnetic iron-oxide nanoparticles (MNPs) to generateantimicrobial magnetic nanoparticles to tackle biofilm problem. This project will potentially cut down cross-infection occurrences in hospitals, and hence contribute to the well-being of patient and decrease the financial burden introduced by infectious diseases.Biomaterials, Antibacterial materials, Smart polymeric materials, Surface Engineering and Nanotechnology. Students will play an assistant role in the fabrication/characterization of the magnetic nanoparticles. They will have the opportunity to learn how to grow biofilms and characterize them with confocal microscope, run antibiofilm test on petri dishes as well as removal of biofilms from medical devices.Inorganic and Organic Chemistry, and microbiology. Experience in characterizing nano-materials will be a plus.
Bayesian networks are graphical models for assessing uncertainty in networks. In a network, the nodes represent variables (discrete or continuous) and edges represent connections between them. A Bayesian network specifies a joint distribution in a structured form representing the entire graph. This project will begin by reviewing methods for constructing a Bayesian network and the properties of the resulting networks including Naïve bayes models and hidden markov models. Various structured Bayesian Networks arising from ecological applications and their inferential strategies are then investigated.My main research interest is developing Bayesian and statistical computational methods. I have focused on Bayesian mixture and latent variable models that involve nontrivial computational challenges. These methods are motivated by problems arising from capture-recapture, sports, ordinal surveys, clinical trials and network data. I'm also in the process of developing and applying nonparametric Bayesian models to clinical trials in collaboration with the FDA. These projects involve developing statistical methods for assessing noninferiority in multi-arm clinical trials, calculating effective sample sizes and also combining results of multiple clinical trials.The student will learn basic Bayesian network theory and methods  and their implementation at the first stage. Next, he/she will involve implementing new developments, conducting simulation studies and data analysis arising from ecological problems depending on their abilities.The student should have knowledge of statistical inference  and willing to learn new methods and computation as well.   
Students on this project will work on developing software for the SoftBank Pepper robot. Students will work closely with other students and Dr. Young to develop a software plan, and implement social modules on the robot. The two projects currently being recruited for are a) software for the robot to interact with children, appropriately (and safely) moving, looking at them while talking, and gesturing, and b) a remote operation module for controlling the robot in public settings, to enable Pepper to move around in crowded areas and to interact socially with people. Students are not expected to have robotics background, but should be comfortable with learning new programming languages and software suites. Students will work in a team and be heavily supported by other students and the professor.A large component of this research project is to give students experience in a research environment. As such, students will be encouraged to develop their own components of the project, bring their own ideas, and make some of their own choices, all under heavy guidance and supervision.The Human-Robot Interaction group at the University of Manitoba, Canada, specializes in creating social interfaces for people working with robots. Robots are not only tools to be hidden in factories, but increasingly are promising to enter everyday lives and work with everyday people. To be successful, these robots must interact appropriately with people, using and understanding human-like language, emotion models, and general social awareness. My group specializes in studying and developing such interfaces. The student will have two primary roles: a) a programmer for the project, programming the Pepper robot using a high level language, and b) helping to brainstorm and develop their own social interfaces. Component b) is important to help the student gain a full, rounded experience of being a researcher, and to help prepare them for potential Masters study.The student should be enthusiastic, interested in robots, and have programming competency. Experience with robots is not required. Students will program in high level languages such as Python, C#, and Java. Students should be willing and able to work smoothly in groups, and be comfortable with sharing ideas and working through problems in a team.
Objectives: (1) Based on existing subroutines, design a general-purpose property library with a common interface for properties of liquids and gases for use with in-house CFD codes, (2) Implement the library in Fortran95 for a variety of substances (e.g., Air, Water, R-134a, R-113, R-12, Mercury, Hydrogen, Glycerine, Bromine, Ammonia, Sodium, Argon), (3) Test the library with existing codes, and (4) document the software. Computational Fluid Dynamics and Numerical Heat Transfer; development and applications of single phase and two-phase flow models for heat exchangers using commercial and in-house computer codes.The student will work among graduate students and researchers in my research lab as a research assistant. The work will be at a dedicated workstation using software provided on a PC and a terminal connection to a Linux server.Mechanical engineering student with strong background in fluid mechanics, heat transfer, and numerical modelling with code development experience.
Objectives (1) Implement a parallelized solver using GPUs and the PETSc libraries and (2) Test and benchmark the new solver in an in-house Navier-Stokes flow code.Tools Used: Linux, Fortran95, PETScExperience to be gained: Linux software development related to CFD codesComputational Fluid Dynamics and Numerical Heat Transfer; development and applications of single phase and two-phase flow models for heat exchangers using commercial and in-house computer codes.The student will work among graduate students and researchers in my research lab as a research assistant. The work will be at a dedicated workstation using software provided on a PC and a terminal connection to a Linux server.Mechanical engineering student with strong background in fluid mechanics, heat transfer, and numerical modelling with code development experience.
Objectives: (1) Use a commercial CFD code to develop and use a model for single phase turbulent cross flow in a heat exchanger tube bundle, with a focus on the interaction between flow in the bundle and free-fluid regions, and (2) Examine the effects of using different model descriptions of the tube bundle regions.Tools Used: ANSYS CFX or Fluent and ICEM CFD.Experience to be gained: turbulent flow modelling, parallel computing; Linux server usageComputational Fluid Dynamics and Numerical Heat Transfer; development and applications of single phase and two-phase flow models for heat exchangers using commercial and in-house computer codes.The student will work among graduate students and researchers in my research lab as a research assistant. The work will be at a dedicated workstation using software provided on a PC and a terminal connection to a Linux server.Mechanical engineering student with strong background in fluid mechanics, heat transfer, and numerical modelling.
Objective: (1) Use a freely available CFD code to develop and use a model for single phase time-varying turbulent natural convection flow in a Trombe wall (thermal mass wall) system, and (2) Examine the model performance and the effects of changing the geometry and operating conditions.Tools Used: OpenFOAMExperience to be gained: turbulent natural convective flow modelling, parallel computing; Linux server usageComputational Fluid Dynamics and Numerical Heat Transfer; development and applications of single phase and two-phase flow models for heat exchangers using commercial and in-house computer codes.The student will work among graduate students and researchers in my research lab as a research assistant. The work will be at a dedicated workstation using software provided on a PC and a terminal connection to a Linux server.Mechanical engineering student with strong background in fluid mechanics, heat transfer, and numerical modelling.
The primary aim of my research program is to explore the essential properties of dental biomaterial surfaces at a nanometric level and to present solutions to many existing problems in restorative dentistry. The importance in biomaterial surface is very well known, whether in the physicochemical phenomena (surface energy, adsorption of biomolecules and corrosion) or mechanical phenomena (hardness, roughness and fracture resistance). However, from a nanometrical standpoint, few written data is available about most of the materials used daily by dentists. With the exception of titanium implants, almost all of the other dental materials available are being analysed so far from a macro and microscopic perspective using mostly mechanical testing. Most of the failures in restorations are in the interphase between the tooth and the restoration. Even with the massive investment in resources from the industry to develop an adhesive system for the tooth, all that has been achieved so far was micromechanical retentions between the “adhesive” and the dental structure. It is clear, however, that to promote a chemical adhesion with enamel and the dentine, we need to understand better the physicochemical phenomena of the surface like their surface energy and the adhesive system’s wetting. Furthermore, another challenge in the nanometric level is the polymerization reaction of the adhesives. Indeed, the literature4 has shown that only 80% of the monomers convert into polymers, but what happens in the other 20% is still uncertain, which may be the impact of these free radicals on the biocompatibility? This question can be better understood using a point of view nanometer.The knowledge of the phenomena in dental biomaterial surface can change not only the technical procedure of today but also improve the health of the patient mouthMy expertise is the characterization of the nano surface,  using the follow techniques : X-Ray Photon-electron Spectroscopy (XPS), X-Ray Diffraction (XRD), Time-of-flight Secondary Ions Mass Spectroscopy (TOF-Sims), Fourier Transformed Infra-Red (FTIR), Transmission and Scanning Electronic Microscopy (TEM and SEM) and Atomic Force Microscopy (AFM).Students will be the manpower of this research program. They will perform testing  in:1- X-Ray Photoelectron Spectroscopy (XPS) – This is one of the most important methods for detecting the chemical composition and evaluating the chemical bonding states (or oxidation state) as well as the electronic structure of the surface (outermost 5-10 nm of biomaterials). A good example of the XPS usage can be seen in Figure 1 where I analysed 4 types of titanium implants. This method revealed that the first layers of atoms on this implant have a different composition from the ones expected6. This method will be used in all studied materials as it gives a quantitative analysis of the chemical elements on the surface.2- X-Ray diffraction (XRD) - This technique is used in the identification of crystalline phases in solid samples, evaluating the lattice parameter and other information such as crystallite size and lattice distortion, and finding the orientation in single crystals or preferred orientation in the polycrystalline sample. 3- Secondary Ion Mass Spectrometry (SIMS) – This is a surface analytical technique that focuses a pulsed beam of primary ions onto a sample surface, producing secondary ions in a sputtering process. Analyzing these secondary ions provides information about the molecular and elemental species present on the surface. This qualitative technique is excellent to produce a chemical mapping of the surface of the materials, especially in polymers.4- Fourier Transform Infra-Red (FTIR) – This powerful technique may be used extensively in the study of the amorfe or mineral phase of Biomaterials. Have a solid base in chemistry, material sciences, Dentistry, surface characterization.
There has been a lot of success of deep learning in computer vision. Unfortunately, learning these models requires large amount of labeled data which are expensive to collect. In this project, we will explore deep learning models that are flexible and easy to adapt to new environment. The specific topic is flexible, possible directions include transfer learning, domain adaptation, learning from multi-modal data, etc.computer vision, machine learning, deep learningThe student will work closely with the supervisor and other graduate students. The student will get involved in all stages of research, including problem formulation, algorithm design, implementation, experiment, and paper writing.Previous experience in machine learning (especially deep learning) and computer vision are highly preferred. Previous experience with existing deep learning frameworks (e.g. PyTorch, Torch, Tensorflow) is strongly recommended.
A hypergraph is a generalization of a graph where `hyperedges' are subsets of the vertex set, instead of pairs of vertices as in graphs.  If every hyperedge has the same cardinality, then the hypergraph is called uniform and so a graph is simply a $2$-uniform hypergraph.  An independent set in a graph or a hypergraph is a set of vertices that does not contain an edge, or a  hyperedge, respectively.  In the case of hypergraphs, one might also be interested in stronger notions of independence where a set cannot contain more than some fixed number of vertices from any single hyperedge.Many problems in combinatorics, probability, and statistical physics can be encoded as questions about independent sets in either a class of graphs or hypergraphs.  Independent sets can be used to represent sets of integers that do not contain non-trivial solutions to a collection of equations, graphs that do no contain any copies of a fixed (smaller) graph, or systems of repulsing particles in statistical physics.The extremal problems related to the maximum number or size of independent sets have been well-studied in the cases of hypergraphs with a fixed number of hyperedges or average degree.  Many related questions on the distribution of independent sets in hypergraphs satisfying some other property or having a fixed parameter remain open.  The recent developments of sophisticated container methods for hypergraph independent sets has provided new and fruitful approaches to many such problems.The focus of this project will be on learning some of the powerful techniques used in this active area of research and applying these to outstanding open problems.  There will also be opportunities to use computer searches to characterize the behaviour and structure of smaller systems.The research area for this project is the study of problems regarding the distribution of edges in a network or graph and generalizations to sets within a set system or hypergraph.    Many structures in discrete mathematics can be encoded as the edges in a graph or hypergraph and one area of interest is the size, number, and distribution of the unstructured sets that do not contain any edges in the corresponding graph or hypergraph.  The answers to such questions can provide insight to applications not only from graph theory, but also to statistical physics, probability theory, and additive combinatorics.The student will spend the first part of the summer learning the background material and becoming familiar with the proof techniques used.  This introduction will include regular consultations with the supervisor as well as a literature search.  This stage of the internship may also include seminar lectures by the supervisor and student on a selection of topics central to the project. The majority of the project will consist of research conducted either independently by the student or in collaboration with the supervisor.  There may also be opportunities to work in collaboration with other summer research students.  The student will be able to choose from a range of possible problems to investigate, including improving known bounds for extremal problems or using computer searches to determine exact results.  There will be regular meetings with the supervisor to discuss progress and further directions.At the end of the summer, the student will write a report on both their literature search and any new results obtained over the summer.  This report will be written in LaTeX and the supervisor will provide guidance and instruction on mathematical typesetting.  There may also be opportunities to give a talk or a lecture on their work to faculty and other research students.The student should have a strong background in mathematics and be comfortable with mathematical proof techniques as well as the basics of graph theory and combinatorics.  For some of the central tools used, the fundamentals of linear algebra and vector spaces as well as discrete probability theory are needed.  Knowledge of these topics would be beneficial.  A familiarity with mathematical software or programming would be an asset, but is not required.
Tillage and seeding operations consume high energy as the operations need to break the soil, which requires a lot of tractor power. In a field operation, significant amount of the tractor power is required for overcoming the draft force (the force requires to pull tillage or seeding tools). High draft forces of existing tillage tools (e.g. sweeps, chisels, and rolling tines) and seeding tools (e.g. hoes, discs, and press wheels) have limited the field capacities and increased the cost of field operations. Therefore, minimising draft requirement of those tools is very important. In this project, selected tillage tools or seeding tools will be tested in an indoor soil testing facility available at the Soil Dynamic and Machinery Lab, University of Manitoba. In the tests, draft forces and soil disturbance of the tools will be measured at different working depths and tool travel speeds. The proposed project will provide engineers useful information for developing new tools and improve existing tools.My research areas include soil dynamics, agricultural machinery, and natural fibre. My lab, Soil Dynamics and Biomachinery Lab, has soil testing facilities and instruments. Some examples of my research work are development of soil engaging tools and machines, including seed openers, fertilizer banding openers, manure application equipment, hemp harvester, fibre processing and cleaning equipment, etc. Students will be working at the Soil Dynamic and Machinery Lab in the Department of Biosystems Engineer, University of Manitoba. Students will need to perform laboratory tests using the indoor soil bin at the lab. Students will get great help from graduate students who work in the same lab. Students are required to describe their research work and results in a technical report and submit it at the end.The project requires students from engineering programs, such as agricultural engineering, biosystems engineering, civil engineering, or mechanical engineering. Knowing agriculture, soil dynamics, seeding and tillage would be valuable to the project, but not necessary. Students are required to have good communication skills in both oral and written English.
The discrete element method (DEM) has been recognized as an effective tool to simulate soil particles. However, little research has been done in agriculture. In the proposed project, soil-tool interaction models will be developed using a commercial DEM software, Particle Flow Code in Three Dimensions (PFC3D). In the model, soil particles will be defined with the basic PFC3D model particles, clusters, or clumps of basic particles. The contact regime between particles will be set to describe the cohesive behaviour of agricultural soil particles. The model parameters (particle micro-properties), such as particle stiffness and friction coefficient, will be determined according to the literature finding and through calibrations. Calibrations will be done through comparing soil dynamic behaviours (e.g. soil strength or soil particle displacement) simulated with the DE model and those measured in lab and field conditions. This modelling procedure can be done for different soil engaging tools used for tillage and seeding and for off-road vehicles.My research areas include soil dynamics, agricultural machinery, and natural fibre. My lab, Soil Dynamics and Biomachinery Lab, has soil testing facilities and instruments. My research team has worked and continues to work on simulations of soil-tool interactions and biomaterial-machine interactions using the discrete element method (DEM). Some other examples of my research work are development of soil engaging tools and machines, including seed openers, fertilizer banding openers, manure application equipment, hemp harvester, fibre processing and cleaning equipment, etc. Students will be working at the Soil Dynamic and Biomachinery Lab in the Department of Biosystems Engineering, University of Manitoba. Students will need to perform a literature review and develop a discrete element model to simulate soil-tool interaction. A discrete element modelling software and high speed work station are available at lab for students to use. Students will get great help from graduate students who work in the same lab. Students are required to describe their research work and results in a technical report and submit it at the end.The project requires students from engineering programs, such as agricultural engineering, biosystems engineering, civil engineering, or mechanical engineering. Knowing agriculture, soil dynamics, seeding and tillage would be valuable to the project, but not necessary. Students are required to have computer programming skills and good communication skills in both oral and written English.
A graph is connected if every pair of vertices are joined by a path and the focus of this project is on measures of which graphs are `more connected' than others.  A vertex is said to be central if its distance to the farthest other vertex in the graph is as small as possible.  There are a number of other measures of vertex centrality that can be applied to directed graphs, that take into account the average distances to all other vertices, that use spectral measures, or that count how often a particular vertex lies on the shortest paths between two others.A graph is k-connected (or k-edge-connected) if the deletion of any k-1 vertices (or k-1 edges, respectively) leaves the graph connected.  In percolation models, either edges or vertices are deleted at random and one would like to know when the resulting graph remains connected, or else when the largest connected component contains nearly all the remaining vertices.  The threshold of the deletion parameter for such a `giant connected component' may be considered as a global measure of connectivity.  This is closely related to models of the propagation of diseases through the network starting from a random set of infected vertices.  Given a model for the transmission of disease and the transition to the states of recovery or susceptibility, how large does a random set of initially infected nodes have to be for the disease to spread to the status of an epidemic, and when it does, at what speed?  One might expect a disease to spread quickly in a very connected graph.The research project will consist of studying possible ranges for these as well as connections between these different measures of connectivity and others related to the presence of dense communities, including clustering, k-cores, and modularity.  The research area for this project is the study of various measures for the connectivity or the presence of dense `communities' within a network or graph.  Measures of centrality, clustering, k-cores, k-components, and modularity, as well as the dynamics of percolation, epidemic models, and various propagation processes can give information both about how strongly connected a graph is and about the presence of clusters or communities within the graph.  The project will encompass both the theory of the extremal behaviour of these measures and their behaviour within classes of random graph models.The student will spend the first part of the summer learning the background material and becoming familiar with the proof techniques used.  This introduction will include regular consultations with the supervisor as well as a literature search.  This stage of the internship may also include seminar lectures by the supervisor and student on a selection of topics central to the project. The majority of the project will consist of research conducted either independently by the student or in collaboration with the supervisor.  There may also be opportunities to work in collaboration with other summer research students.  The student will be able to choose from a range of possible problems to investigate, including improving known bounds for extremal problems or using computer searches to determine exact results and gather data.  There will be regular meetings with the supervisor to discuss progress and further directions.At the end of the summer, the student will write a report on both their literature search and any new results obtained over the summer.  This report will be written in LaTeX and the supervisor will provide guidance and instruction on mathematical typesetting.  There may also be opportunities to give a talk or a lecture on their work to faculty and other research students.The student should have a strong background in mathematics, be comfortable with mathematical proof techniques and have a background in graph theory.  For some of the central tools used, the fundamentals of discrete probability theory and also linear algebra are used.  Knowledge of these topics would be beneficial.  A familiarity with mathematical software or programming would be an asset, but is not required.
Government documents state that Manitoba FNs have the worst housing conditions in Canada. To eliminate mold and chronic overcrowding in Manitoba FNs alone it is estimated to cost $2 billion, which is 13 times higher than the national budget for FN housing for this year (Puxley, 2016).  At the housing design level, key experts in sustainable northern housing have expressed their commitment to this project. Mr. Bjornson, who built the only house that applies passive solar principles of thermal mass, orientation of windows to the sun (e.g., Passhaus standard) and net zero energy standards in Manitoba, has committed to supervise local FN students, instructors and designed trainers to design and build a sustainable house in WFN, based on his preliminary open-source design. The design work will involve local charettes to get community input and the house will be able to be modelled prior to building by Drs. Rashwan, Hill-Mallory and Kavgic (housing experts on air quality, structure and energy efficiency) to improve its design in 2017 or 2018. After building, it will be monitored to assess and improve the design to feed into the house being built in 2018 by Architect Professor Coar and students. Professor Coar will work with 14 graduate UoM students and 15 FN local students to teach sustainable design and building by designing and building a house in GHFN. These experts will work alongside the local instructors the first two years to pass on sustainable housing design knowledge.Dr. Thompson, a professor at the Natural Resources Institute at University of Manitoba (see current resumé), has recruited and formed an effective, committed and world-renowned team to succeed in the implementation of community-led programming on housing, food, education and other community needs. This community-led program have strong commitment from the employment and training directors to engage and support students at the community level. The student will assist researching housing and homelessness on reserve. The student will assist to document and film the community design charettes and meetings and the process of working together. Interest and skills in sustainable housing design. Good communication skills.Problem solving skills.'Community development knowledge.Filming and photography skills desirable - but can train. hardworking
All major public universities and colleges in Manitoba are committed to working together with Dr. Thompson, WFN and GHFN on partnering to create projects’ based education on housing and food. This research is recognized as a first step to implement the Collaborative Indigenous Education Blueprint, which most Manitoba Universities and Colleges signed at the University of Manitoba (UoM) in December 2015 to advance Indigenous education and reconciliation, by: “Engaging with Indigenous peoples in respectful and reciprocal relationships to realize the right to self-determination, and to advance reconciliation, language and culture through education, research and skill development” (UoM, 2015, p. 1). Advancing indigenous scholarship is a tenet of UoM’s new strategic planThe nexus of community development (CD) and planning provides opportunities to build prosperity around food, housing and other basic needs. Through “participatory, bottom-up approach to development” (Markey, Pierce, Vodden & Roseland, 2005, p. 2) education and training can engage with development to provide a purposeful and meaningful intervention in the communities’ welfare.  In interviews, focus groups and as part of the community food assessment process we will ask the following questions: What is needed in your community to build community food security? What changes do you hope to see in your communities from food-based initiatives (in short, mid and long term)? What skills and capacity does the community have in food production and food handling? What impacts accessing food from the land and water? What management and conservation programs are needed to sustain country foods? What does the community want in terms of sustainable livelihoods and education opportunities? What food programs have worked and not worked previously? Why? How is community development (CD) going to be sustained? What are the barriers? What programs do you have for youth CD? Are sufficient resources available? How do we obtain sufficient resources? What are the next steps? What is the level of training? What more training is required? What supports are available? Who could partner with you on this CD initiative?The student would have the skills/background or interest in:- Interest in community economic development and capacity building of Indigenous communities- Write monthly progress reports  -     Good communication skills  - Computer and internet skills.      -     Co-ordination and time management skills.       -     Video and recording skills to capture stories and create how to videos.      -     Reliable.      -     Able to complete tasks.      -     Able to work well with people.
Meechim applies food-based education and youth training to build regional food security and capacity. Garden projects are widely used as a source of employment and training for at- risk youth to re-connect them with nature and thereby yield many individual and social benefits. Also, training youth on gardens builds local capacity and livelihood assets, which helps to counter the attraction of gangs, and a venue for rethinking their future”  A program in rural Hawaii with indigenous youth resulted in a local food movement and a plan for a sustainable local food system. o analyze the potential for food-based development, feasibility and business plans will be undertaken for the fisheries, berry production, market gardens, youth employment programs, etc. at Leaf Rapids and South Indian Lake First Nation. Business plans will consider different options for financing, licensing and business models by working with the Canadian CEDnet. This research will leverage funding (e.g., Evergreen, Green Team, First Nation contaminants program, SSHRC Partnership Grant, Tides Canada etc.) to access resources and to create new partnerships. Capacity building will occur through new curriculum, videos, teacher and student workshops, youth internship programs, new media and community activities such as the organized harvesting and distribution of country foods and gardening.The nexus of community development (CD) and planning provides opportunities to build prosperity around food and other natural resources. Much of the research I engage in with communities including the Meechim program are examples of a “participatory, bottom-up approach to development” (Markey, Pierce, Vodden & Roseland, 2005, p. 2). These programs with an emphasis on culturally appropriate capacity building, youth employment opportunities and researching best practices to grow and harvest healthy, affordable food in Northern Manitoba. Food-based development and training is a purposeful intervention in the communities’ welfare.  In interviews, focus groups and as part of the community food assessment process we will ask the following questions: What is needed in your community to build community food security? What changes do you hope to see in your communities from food-based initiatives (in short, mid and long term)? What skills and capacity does the community have in food production and food handling? What impacts accessing food from the land and water? What management and conservation programs are needed to sustain country foods? What does the community want in terms of sustainable livelihoods and education opportunities? What food programs have worked and not worked previously? Why? How is community development (CD) going to be sustained? What are the barriers? What programs do you have for youth CD? Are sufficient resources available? How do we obtain sufficient resources? What are the next steps? What is the level of training? What more training is required? What supports are available? Who could partner with you on this CD initiative?The student would have the skills/background or interest in:- Interest and skills in gardening, agriculture and seed saving (some training will also be provided)- Experience working with youth interns of diverse backgrounds - Interest in community economic development and capacity building of Aboriginal communities- Write monthly progress reports o -     Good communication skills  - Computer and internet skills.      -     Co-ordination and time management skills.       -     Video and recording skills to capture stories and create how to videos.      -     Reliable.      -     Able to complete tasks.      -     Able to work well with people.
My laboratory studies the three-dimensional (3D) architecture of chromosomal ends, called telomeres, during cancer development. The 3D telomere profile is a prognostic marker and allows us to reliably predict those cancer patients with good and bad prognosis. This includes patients suffering from glioblastoma (GB), a deadly form of brain cancer. We have established a bank of GB cells isolated from GB patients. On cultured GB cells we perform single cell-based 3D fluorescence imaging of telomeres followed by computational quantitative data analysis. You will utilize the GB cell resource and we will teach you how to use the 3D imaging tools to investigate the impact of GB differentiation on telomere architecture.You will culture patient GB cells as well as human GB cell lines and expose them to different factors known to change the state of differentiation of GB cells. This includes the use of chemotherapeutic drugs routinely used in the clinics to treat GB patients. You will perform 3D image analysis of telomeres on those GB cells to determine the effect the treatments on the 3D telomere structure and compare these results to untreated GB cells and data we had obtained from patient GB tissues. In a second set of experiments, we have selected approx. 40-50 GB patients and divided them into two cohorts: short-term and long-term survivors based on the matching clinical data. You will perform 3D telomere imaging on the cultured GB cells and tumor tissues from these patients and compare the data among the two cohorts. These data will significantly expand the number of GB cases for which we had done 3D telomere analysis (see Gadji et al., Neoplasia 12, 2010) and consolidate the 3D telomere architecture as a new prognostic marker in glioblastoma.I am a translational cancer biologist with a particular interest in brain and breast cancer. I am studying molecular mechanisms of carcinogenesis and use this new knowledge to device novel therapeutic strategies to fight these cancer types.I am studying the molecular role of chromosomal end (telomeres) protection in cancer and want to understand the telomere function in the context of genomic stability and cancer cell survival.We are testing new therapeutic strategies targeting telomeres and their associated protein complexes as a new specific way to treat cancers.You will be part of a research team to study the role of telomeres in cancer. Your project at a glanceTopic: Three-dimensional telomere imaging on human glioblastoma cancer cellsMethods: You will learn 3D fluorescence microscopy and analysis, cell culture, cell treatments, work with patient brain tumor cells and tissuesResults: You will help establish 3D telomere signatures as  markers in the development and progression in glioblastomaDeliverables: By the end of your 12 weeks, you should have (i) learned 3D fluorescence microscopy and computational analysis on state of the art equipment; (ii) have a basic knowledge on culturing human GB cells; (iii) have collected imaging data sets of a statistically relevant number of GB patients.You should show a strong interest in cancer research and ideally have some prior knowledge in microscopy and cell culture techniques.you should be able to do some repetitive lab work and work in a dark room for extended periods of time to do fluorescence microscopy.you must be able to work in a team of researchers and report your findings to them.you should be a hard worker and are a self-motivated positive individual eager to learn. 
This research project in my lab investigates the interaction between breast cancer cells and resident cells of the vascular unit in the brain to understand how this specific interaction facilitates breast cancer cell survival and growth. Learning more about the cellular and molecular mechanisms that drive brain metastasis of breast cancer will help to design novel strategies to prevent brain metastasis.Research Plan: My research lab has established a mouse model for human breast cancer brain metastasis. We use high-resolution microscopy and laser-microdissection techniques to isolate breast cancer micrometastases from the mouse brains. We extract RNA from these lesions and analyze the expression profiles from these metastasis-associated neuro-vascular units compared to the NVU of healthy brain. We work with isolated pericytes, endothelial cells and metastatic breast cancer cells to identify cellular proteins and signaling pathways that mediate survival and growth of metastatic breast cancer cells. Your project: as a Globalink Research Intern in my lab, you will be involved in studying the communication between cancer cells and pericytes. You will (a) understand the basic principles of culturing human and mouse cells, (b) learn and independently perform immunofluorescence techniques to visualize proteins in cells and record their localization (nucleus, cytoplasm or cell membrane), and (c) be trained on and use inverted and upright fluorescence microscopy and quantitative image analysis to document changes in these cells. I study the molecular mechanisms involved in tumor cell survival, chemoresistance, angiogenesis, and tissue invasion/metastasis in cancers of the breast, thyroid and brain. The molecular families I am particularly interested in include the C1q- tumor necrosis factor-like family of peptides and the oncofetal High Mobility Group A2 (HMGA2) protein which are involved in cell survival, DNA repair and tumor invasiveness.as a Globalink Research Intern in my lab, you will be involved in studying the communication between cancer cells and pericytes. You will (a) understand the basic principles of culturing human and mouse cells, (b) learn and independently perform immunofluorescence techniques to visualize proteins in cells and record their localization (nucleus, cytoplasm or cell membrane), and (c) be trained on and use inverted and upright fluorescence microscopy and quantitative image analysis to document changes in these cells. It is expected that you will work in the research team and comply with established experimental protocols.  The GRI student ideally has a  background in cellular biology.  A  genuine interest in biomedical research is essential for a successful internship and a previous experience in laboratory work is welcome.It is expected that the intern shows responsibility in the use of the microscopy equipment. Good communication with other members of the research team is expected and essential for this project.   



In medicine there are more and more attempts to individualize therapy. CIHR (Canadian Institute for Health Research) proposes the nationwide Strategy for Patient-Oriented Research (SPOR). This project will develop new person-oriented statistical methods for analyzing the prevention program data and designing new intervention studies. This new statistical approach has many advantages over variable-oriented methods (e.g., regression) which are based on the proposition that populations are homogeneous with respect to how predictors operate on outcomes. In contrast, person-oriented methods (e.g., latent class analysis) describe differences among individuals in how variables are related to each other. There is a considerable gap, however, between the breadth of person-oriented methods available and those actually required in empirical applications. The goals of the proposed project are to review the current person-oriented methods in health science and apply some of them to evaluate several mental health programs implemented in Manitoba, Canada. We will tackle the methodology problems under the general latent variable modeling framework. We will also use computer simulations to examine how well these statistical tools work. We will work on several longitudinal studies of mental health prevention, which include PAX Good Behaviour Game (an on-going province-wide classroom based preventive intervention designed to improve student mental health in Manitoba), and PROJECT 11 (an engaging cross-curricular prevention program targeting Manitoba’s Physical and Health Education outcomes), to illustrate how person- and variable-oriented methods are commonly used in health services research. This project will provide improved research tools for health services research. Innovative approaches to intervention efficacy and antecedent predictors will be of interest to all scholars who develop and evaluate interventions. Through working groups with partners, stakeholders, and decision makers, we will identify relevant findings and their implications and tailor KM products to meet the needs of diverse receptor communities, inside and outside Canada.I had many years of experience in providing statistical consulting to a broad range of clients and training students and researchers on the conduct of statistical analyses. The thrust element of my research is being innovative and conducting research that has high broader impact in quantitative methods for medical and behavioral sciences. My main research interests include longitudinal analysis and multilevel models, person-centered statistical approaches (latent class analysis and growth mixture models) for mental health program evaluation, structural equation models, and clinical trial design.Background. Provinces and Territories across Canada have implemented a strategy that includes a mix of universal, targeted and clinical programs for healthy child and adolescent development, from the prenatal period to adulthood. Example of such program includes PROJECT 11, managed by Healthy Child Manitoba Office, an engaging cross-curricular prevention program targeting Manitoba’s English Language Arts and Physical Education/Health Education outcomes (http://www.projecteleven.ca/). PROJECT 11 was launched in 2015. Since 2016, PROJECT 11 will launch province-wide for grades 5 & 6 and provincial pilot program to include 100 teachers in grades 7 & 8. In assessing student’s aspects of life and wellbeing, apart from using 5-point Likert scale (e.g., strongly disagree to strong agree), a 6th response option “I don’t know” was inserted. Clearly, observations with “don’t know” entries need to be considered for better statistical inferences.  Objectives, Impacts and Timelines. This summer student project proposal will focus on literature review of current methods of analysis of “don’t know” entries, applying some of these methods to PROJECT 11 data, and discussing their impacts on evaluation of effectiveness of PROJECT 11. The profiles of “don’t know” entries might be an important outcome to evaluate the efficacy of interventions. The results will provide addition insight for intervention program evaluation and help practitioners to develop a better understanding of the complex mechanism of intervention program. Student will spend 4 weeks to understand the project and program data, 4 weeks on literature search, 4 weeks on analyses and comparisons and 4 weeks on summary and discussion. The student will have times to participate other small consulting projects as requested.• Preferred students are studying for degree in statistics or biostatistics. Students from other areas related to data science or quantitative psychology are also welcomed.• Students have demonstrated knowledge in computer simulation, sampling theory, applied sampling design and the statistical processes that are involved in implementing probability sample selections.  • Preferred applicants will also have knowledge and expertise in special research designs that are common in health research programs including longitudinal research design and designs for evaluation studies and multi-level research.   
During milling, whole grain is separated into bran, germ, and flour. In these fractions, the nutrient composition differs markedly with refined flour containing approximately 50% less vitamins and minerals than whole grain flour. Considerable amounts of bran are produced a year as byproduct of refined flour and majority used for animal feed. Bran is the outer most fractions and constitutes approximately 12-18% of whole grain cereal. The bran fraction is composed of pericarp, testa, hyaline layer and aleurone. The germ consists comprisesof 2-12% and flour 80-85% of the whole grain. The concentration of carotenoids, betaine, choline and other varies depending upon whole grain cereal, aleurone, germ and endosperm. My research program places emphasis primarily on obtaining sound scientific knowledge to support policy initiatives directed towards the consumption of whole grain and grain-based functional foods for their health benefits. Basic research questions are investigated concerning grain efficacy, that is, the effectiveness of grain bioactive compounds in conferring health benefits, in particular, prevention of oxidative stress and cancer cell multiplication.  Therefore, grain bioactive components are investigated for their antioxidant capacity, ability to scavenge free radicals, and inhibition of cancer cell proliferation. Research activities undertaken on grains include characterization of cereal grain constituents in terms of their chemical and biological properties The student will undergo a laboratory safety orientation course prior to conducting any experiments towards the above research project. The student will initially work on the isolation of the germ, aleurone, and endosperm from whole grains of barley, corn and wheat. The student will assess health benefits using cell culture and animal models. An experienced PhD candidate will provide the training needed for the student to be able to accomplish these tasks. The student will adopt these techniques to understand the anatomical structure in terms of the major botanical fractions that make up the grain. The student will put together a summary report on the differences in health promoting properties among the genotypes of barley, corn and wheat using cell culture and animal models. The student will review work on  the chemical analysis and identification of some of the aleurone components using liquid chromatographs (LC) coupled to uv-visible and photodiode array detectors and mass spectrometer (MS). An experienced technician from my department and the aforementioned PhD candidate will provide training to the student on use of cell culture models. Considering time limitations, priority will be given to biological assays on health promoting properties of the aleurone as opposed to chemical assays to understand phytochemical constituents. The breadth of experience gained during this period will allow the student to ponder seriously about graduate studies in the area of cereal chemistry and functional foods, specifically whole grains and their health-promoting properties. Follow up work willl be planned where animal models will be used based on findings using celll culture models.Basic laboratory skills including wet chemistry are needed. The student will be expected to have knowledge on use of pH meters, UV-VIS spectrophotometers and liquid chromatographs. The ability to work in a team environment, ensuring strict adherence to laboratory safety procedures so as not to endanger other members of the laboratory.  Student is required to be an enthusiastic quick learner willing to learn how to operate advanced instrumentation that is not familiar in undergraduate laboratories. Student will also use cell culture models. A good command of English is needed as the language of use during training.
Influenza viruses are a global public health threat resulting in ~500,000 deaths annually due to annual or seasonal epidemics and occasional unpredictable pandemics. Influenza infections are associated with high morbidity and mortality within vulnerable populations including infants, the elderly and those with chronic diseases. Secondary bacterial infections frequently complicate influenza infections resulting in exacerbated disease and delayed recovery. Although the molecular mechanisms underlying these processes are relatively unknown they likely involve both pathogen- and host-mediated disruption of barrier function. Previous investigations of influenza or influenza-bacterial co-infections have largely focused on either respiratory epithelial or endothelial cells independently. Although informative, these investigations do not account for interactions between epithelial and endothelial cells in the lower respiratory tract. Thus, there is a paucity of information regarding the mechanisms (pathogen- and/or host-mediated) through which influenza or influenza-bacterial co-infections disrupt alveolar epithelial and endothelial cells in the lower respiratory tract. The overall objective of this proposal is to characterize the molecular events that underlie the clinical sequelae of severe influenza A virus (IAV) infections that are complicated by methicillin-resistant Staphylococcus aureus (MRSA) co-infection in a tissue culture model of the alveolar-capillary barrier. Using a cell culture model of the human alveolar-capillary barrier we will: i) Determine pathogen replication kinetics and routes of invasion at the alveolar-capillary barrier; ii) Characterize alveolar-capillary barrier dysfunction and bacterial virulence factor responses during co-infection; and iii) Characterize alveolar-capillary barrier host kinome responses related to dysregulated cell barrier permeability during co-infection. This project will provide critical knowledge regarding the molecular mechanisms of influenza-bacterial pathogenesis within the lower respiratory tract. Further, results from this project will provide critical information that will inform patient treatment strategies for co-infection and identify potential targets for the development of novel therapeutics.Dr. Jason Kindrachuk is an Assistant Professor in the Department of Medical Microbiology, University of Manitoba, and a Tier 2 Canada Research Chair in the molecular pathogenesis of emerging/re-emerging viruses. His research focuses on characterizing the complex molecular processes that underlie clinical disease for emerging/re-emerging viruses. His laboratory focuses on characterizing infection-mediated tissue barrier dysfunction at the level of kinase-mediated cell signaling. He is a leading expert in kinome analysis of emerging/re-emerging viruses and an innovator in the investigation of molecular mechanisms of infectious disease. His investigations have identified cell- and tissue-specific mechanisms of pathogenesis and potential host-specific therapeutic targets.The successful applicant will be responsible for performing activities in the laboratory under Dr. Kindrachuk’s direct supervision. Throughout the internship, the applicant will be trained by Dr. Kindrachuk in various biological research techniques including: tissue culture, bacteriology (including bacterial growth kinetics, bacterial plating, and bacterial quantification by enumeration of colonies), virology (including viral propagation, infective particle enumeration by plaque assay) and cell culture infections (including viral, bacterial and viral + bacterial co-infection). The applicant will also be trained in high-throughput analysis of bacterial gene expression and viral life cycle by real-time quantitative reverse transcription PCR (RT-qPCR) and in kinome analysis to assess the global activation state of host cell kinases during infection or co-infection. Ideally, the applicant should have basic knowledge within the areas of microbiology and biochemistry. The successful applicant should be eager to learn and acquire new technical expertise within the laboratory and to perform tasks independently following training with Dr. Kindrachuk. It is not expected that the successful applicant will have direct experience or expertise in all of the research areas within this project; however, the applicant should be enthusiastic regarding the proposed research in the area of emerging and re-emerging pathogens. The successful applicant will be expected to record their data throughout the internship and as well perform database searches for peer-reviewed publications. Additional expectations for the successful applicant include: •Analyzes and interprets data. • Schedules, organizes and reports on status of research activities. • Meet with the principal investigator daily to discuss ongoing research activities. Dr. Kindrachuk’s laboratory (Laboratory of Emerging & Re-Emerging Viruses) focuses on tissue barrier dysfunction during emerging/re-emerging viral infection. To this end, the successful applicant will be expected to perform cell culture models of infection with influenza virus and bacteria in respiratory epithelial cells. Ideally, the applicant should have basic knowledge within the areas of microbiology and biochemistry including basic biological science laboratory experience. Experience in molecular biology techniques (including qPCR, RNA extraction and cDNA synthesis) and cell culturing techniques would also be an asset. 
Recycled glass can be re-used in glasswork, construction aggregate, or as sand replacement in water purification. In Manitoba, most glass bottles are crushed and used as aggregate for road-base. In Canada, of the total amount of container glass in the market place (estimated at 850,000 tons per annum), only one-half is collected by recycling programs. Recycle Alberta estimates that one tonne of natural resources can be saved by recycling one tonne of glass. A significant increase of recycling rates, though important to sustainable development, seems unlikely due to the economic and technical constraints.  The common technical and economic difficulties include the presence of organic and/or inorganic contaminants, which need to be reduced to below 0.05% for glasswork, as well as the issue of mixed color.  The cost for making products with relatively low value such as glasswork and road aggregates from recycled glass can be prohibitive, providing no added incentive to improve glass recycling. One solution to this problem is to produce higher value end-products to make the process more economically attractive. This research aims to find innovative uses of recycled glass and to produce valuable products with a low energy input treatment. The  value-added products are zeolite and active filtration media. Dr. Yuan has 10 years research and development experience in sustainable nutrient removal and recovery processes applied to wastewater and biosolids.  Since 2014, her research area has expanded to solid waste treatment and management. Currently, she is focusing on: 1) developing technology to produce high value product form solid waste including organic waste, glass and tires; 2) landfill methane mitigation using innovative bio-cover, 3) wastewater nutrient removal and recovery, including landfill leachate treatment. 1. Experiment design2. Batch test on each glass treatment3. Monitor the treatment performance4. Take samples for analysis5. Data analysisThe student should have environmental chemistry backgroundStudent should able to do the experiment independently and have good communication skills. He/she should have basic lab experience.
Among various compounds identified from canola and mustard seeds and oil, natural sinapates are highly active antioxidant and potent lipid-peroxyl radical scavenger traced to be formed due to heat treatment while pressing and extracting oil. These minor components can be incorporated into many food and non-food products. There are, however, several questions that still need to be answered, with respect to its improved production and its applications to enhance the quality attributes of various canola and mustard oilseed products. Chemical refining and green technologies will be explored. Since canola, mustard,hemp and Brassica are leading oilseeds and vegetables, value-added processing will considerably benefit the processing industry of Canada. Food Chemistry, antioxidants, innovative technolog, functional FOODS AND  ingredientsCanola, mustard, hemp and Brassica are leading oilseeds and vegetables, value-added processingStudent will be trained on extraction technologies. Strongly motivated students will be expected to generate data's to prepare a manuscript/publication.Analytical skills required. Strong organization and planning while conducting experiments. Previous training on extraction of antioxidant phenols or oil extraction an asset.
Renewable energy is widely used in distributed generations. However, the amount of generating energy is unpredictable and not always available. Practically, an energy storage system is connected. It gives possibility to store the over generated energy for future use when the renewable energy source is not available. It can optimize the use of renewable energy and provide stable energy to loads.The research project is to design and implement a battery management system which can stabilize the renewable energy. Topology, charge and discharge control and energy optimization control would be investigated in the project.Dr. Ho is emerging as a leader in the field of power electronics. His research interests include renewable energy conversion technologies, smart grid applications, power quality, modeling and control of power converters, and characterization of wide bandgap power semiconductor devices and their applications.The tasks will be done by the student as follows,1. To implement a bidirectional dc-dc converter.2. To code a MCU providing battery management and other control functions.3. To carry on experiments.4. To summarize and report the results to senior students and the superior.The project requires the student having the following knowledge or experiences,1. Power Electronics2. MCU Programming 3. Circuit simulation5. Good Team player6. Quick learner
The world’s population is increasing very rapidly, expected to hit 9 billion by 2050. Feeding the growing population, while at the same time reducing the food industry’s environmental footprint is one of the greatest challenges of today and the future. Our project will develop strategies to reduce food loss/waste (from the baking and brewing industries) by: a) transforming them into nutritious and eco-friendly ready-to-eat extruded snacks and value added ingredients for variety of end-uses; and b) using less resource-intensive ingredients, such as pulses to enhance the products’ nutritional profile. The goal of the project encompasses achieving a more sustainable food future through an improved understanding of opportunities in development of nutritious foods and food ingredients produced from wasted/lost foods and less resource-intensive ingredients. The specific objectives include:1) Identifying strategies to utilize left-over products of bakery industry (mainly bread) and by-products of brewery industry. Leftover bread (undelivered bread or packaged products returned from supermarkets) and brewery by-products (brewer’s spent grain and yeast; both very nutritious) will be processed together by an innovative extrusion cooking technique.2) Development and application of methodology for an innovative (gas injection assisted) extrusion cooking process. The process will optimize physical, nutritional and functional properties of two types of extruded products.a. Development of nutritious, ready-to-eat puffed foods (e.g., snacks, breakfast cereals) from left-over products of bakery industry and by-products of brewery industry. b. Development of extrudates that are high in protein, dietary fibre, vitamins and minerals, and low in fat, and explore their use as value-added ingredients/additives for human consumption. 3) Utilizing pulses as an additional ingredient, complementing the nutritional quality (i.e., amino acid profile) in the aforementioned newly developed products.Controlling and manipulating process parameters in order to produce high quality foods that are safe, nutritious and palatable. My current research interests include the use of electromagnetic and mechanical waves as tools to investigate the changes in the physical and chemical properties of foods during various unit process operations. I am also interested in how different components of grains influence mechanical and functional properties of foods and food by-products. The student will be required to assist in extrusion cooking and optimization of the extrusion processing parameters (screw speed, barrel temperature, moisture) for the development and optimization of an innovative extrusion cooking technique for production of nutritious, ready-to-eat puffed foods (e.g., snacks, breakfast cereals), and value-added ingredients/additives. Once the extrudates are processed, the student will be required to run tests on the physical and functional properties of the final products. Physical properties of the final product include: porosity, density, hardness, fracturability, etc. Functional properties of the final product include water solubility and binding capacity, emulsion capacity and stability, pasting properties, etc. A key part of the project is to link the final product quality to changes in processing parameters and ingredients.  Knowledge in the areas of (i) cereal and pulse chemistry and technology, and (ii) food processing is an asset. Hand-on laboratory work regarding extrusion cooking is an asset. Background of food science/food engineering, agricultural/bioprocess engineering are preferred. Good communication skills is a must.
In this project we aim to document and explain the cyclical properties of labor markets in emerging market economies (EMEs) compared to high-income or advanced economies. The aim is to develop a general equilibrium model of the international economy to examine in more detail the impact of the ‘dual view’ hypothesis of labor markets for the particular case of EMEs. Namely, we consider two sectors, a formal sector that is regulated, productive, and subject to search and matching frictions, and an informal sector that is unproductive, flexible and unregulated. The aim of project is to understand the extent to which labor market segmentation between formal and informal sectors can reconcile the distinct patterns in labor markets outcomes and aggregate productivity observed between middle- and high-income countries.Macroeconomics, International Economics and Finance, Development Economics, Monetary Economics.This project is part of a larger research agenda that aims to examine the sources and channels of short run aggregate fluctuations in EMEs. Your contribution to this project will be to work in development of a model that investigates the role of informal labor markets for business cycle fluctuations in EMEs.I am looking to hire one or more full-time pre-masters or pre-doctoral research assistants (RAs) for the summer of 2018. Applicants should be completing a Bacherlor's degree and have strong quantitative and programming skills. This position is suitable for people looking to obtain experience in economic research 1-year prior to applying to graduate school in economics.Please email me if you are a undergraduate student at a MITACS Globalink eligible country and are interested in finding out more. Potential RA's should be fluent in one or more programming language (such as Matlab, Mathematica, C++) or statistical package (such as Stata).
In this project you will carry out modeling and simulation using cutting-edge dynamic general equilibrium techniques applied to a two-sector international economy framework in which one economy is advanced (i.e., high-income) and the other is an emerging market economy (EME) in order to study the role of informal labor in shaping the response to international economic shocks. In particular, you will apply structural estimation methods, namely the Generalized Method of Moments (GMM), in order to estimate the model parameters using cross-country national income data of advanced and emerging economies. Macroeconomics, International Economics and Finance, Development Economics, Monetary Economics.This project is part of a larger research agenda that aims to examine the sources and channels of short run aggregate fluctuations in EMEs. Your contribution to this project will be the structural estimation of dynamic stochastic general equilibrium models (DSGEs) using the generalized method of moments (GMM). The results from this project will be important to document the relative importance of informal labor in business cycle fluctuations of EMEs.I am looking to hire one or more full-time pre-masters or pre-doctoral research assistants (RAs) for the summer of 2018. Applicants should be completing a Bacherlor's degree and have strong quantitative and programming skills. This position is suitable for people looking to obtain experience in economic research 1-year prior to applying to graduate school in economics.Please email me if you are a undergraduate student at a MITACS Globalink eligible country and are interested in finding out more. Potential RA's should be fluent in one or more programming language (such as Matlab, Mathematica, C++) or statistical package (such as Stata).
This project envisages an empirical analysis of the determinants of movements in bilateral (real) exchange rates in emerging market economies (EMEs).  We follow traditional theory to decompose country specific overall level of prices into two main components, namely aggregate prices of traded goods and aggregate prices of non-traded goods. The aim is to document the relative importance of each component of the aggregate price level on exchange rate movements applied to a representative sample of EMEs over short, medium and long run horizons. In addition, you will use time series techniques to analyze the co-movement properties of income, spending and employment data across- and within-country groups. The goals of this project are to produce: 1) a cross-country database of EMEs that includes national accounts data, sector-specific domestic prices, and international prices; and document 2) empirical evidence on the relative importance of tradable and non-tradable prices for exchange rate movements.Macroeconomics, International Economics and Finance, Development Economics, Monetary Economics.This project is part of a larger research agenda that aims to examine the sources and channels of short run aggregate fluctuations in EMEs. Your contribution to this project will be to provide empirical evidence to better understand the dominant mechanism in the transmission international economic shocks to EMEs.I am looking to hire one or more full-time pre-masters or pre-doctoral research assistants (RAs) for the summer of 2018. Applicants should be completing a Bacherlor's degree and have strong quantitative and programming skills. This position is suitable for people looking to obtain experience in economic research 1-year prior to applying to graduate school in economics.Please email me if you are a undergraduate student at a MITACS Globalink eligible country and are interested in finding out more. Potential RA's should be fluent in one or more programming language (such as Matlab, Mathematica, C++) or statistical package (such as Stata).
The research objectives of this project is to assist a hydrokinetic research team, composed of graduate students, technicians, a research associate, and hydrokinetic turbine developers to characterize the river velocities in the Seven Sisters channel at the CHTTC.  Of importance is to measure the velocity throughout the channel during various stages of turbine deployment and grid-connected operations: free-wheeling, shutdown mode, turbine out of the water, maximum power tracking, and during motor/generator operations.  Scott will first assist to develop a mechanism to securely lower the ADV instrument within the 10 m water column from a stationary measurement pontoon. He will then assist to take ADCP and ADV flow measurements in and around floating Darrius turbines, a horizontally bottom-mounted turbine, and a screw-type turbine.  The flow measurements will provide experimental data to characterize turbine performance at various points along the power curve. He will take an active role in data processing of the ADV and ADCP data sets obtained.  In addition, he will take part in velocity measurements along the Winnipeg River as part of a novel hydrokinetic resource assessment technique our group is developing.Eric Bibeau (Ph.D., P.Eng.) is an Associate Professor in Mechanical Engineer Department at the University of Manitoba in the area of renewable energy, involved in R&D in the area of distributed renewable energy systems. As part of his funded research with utilities and developing novel technologies, he has acquired an excellent technical understanding of the various emerging renewable energy technologies that are currently being developed and their potential for being economically viable. He is working at developing biopower combined heat and power cycles, kinetic turbines, passive cooling, concentration solar and anaerobic digester renewable energy technologies. Assist the team in taking measurements in-situ and perform data analysis for ADCP and ADV flow measurements.1- Background in Fluid Mechanics or Aerospace Engineering.2- Having adequate Mathematics background.3- Having prior experimental experiences is an asset.4- Skilled in Microsoft Excel. 5- Familiar with Matlab software.6- Knowledge of drawing software SolidWorks 
The project will investigate using Matlab software coupled to a solar-ray-tracing library to design unconventional greenhouses applicable to northern remote communities.  The student will adapt a passive solar design that is traditionally used in cold climates in China, and now Canada.  Using the base design, he will initially ray-trace the solar irradiation falling upon the greenhouse outer surfaces year round.  After obtaining the solar distribution incident upon the greenhouse, he will then add reflective surfaces to increase the solar irradiation entering the greenhouse to obtain relatively low solar concentration ratios.  These reflective surfaces will be light-weight that will accomplish multiple functions: add heat, increase lumens, increase electricity production from PV panels attached to the greenhouse, and decrease nighttime heat losses occurring through transparent greenhouse surfaces.  The approach will be to investigate reflectors that are hinged from the top and the bottom of the greenhouse.  These reflectors will be flat or concave. In addition, the use of novel stand-alone solar-tracking reflective mirrors surrounding the greenhouse will also be simulated to further increase the solar concentration ratio. The goal is to achieve an efficient remote greenhouse design which minimizes the use of external heat and power. Eric Bibeau (Ph.D., P.Eng.) is an Associate Professor in Mechanical Engineer Department at the University of Manitoba in the area of renewable energy, involved in R&D in the area of distributed renewable energy systems. As part of his funded research with utilities and developing novel technologies, he has acquired an excellent technical understanding of the various emerging renewable energy technologies that are currently being developed and their potential for being economically viable. He is working at developing biopower combined heat and power cycles, kinetic turbines, passive cooling, concentration solar and anaerobic digester renewable energy technologies. Assist the team in performing simulations of solar energy being reflected onto a greenhouse. 1- Background in Fluid Mechanics 2- Having adequate Mathematics background.3- Having prior experimental experiences is an asset.4- Skilled in Microsoft Excel. 5- Familiar with Matlab software.6- Knowledge of drawing software SolidWorks or Sketchup 
n the wind energy industry, meteorological towers are installed for up to 12 months to quantify the available wind velocity and estimate the rated power, the wind farm energy, and the capacity factor. A similar approach is required for hydrokinetic river applications. However, velocity devices are unsuited to long-term unsupervised operation in a river due to the prevailing seasonal harsh conditions. Therefore, a new rugged flow velocity device is being developed at the Canadian Hydyokinetic Turbine Testing Center that focuses on survivability, simplicity, and low power consumption rather than high precision. Our methodology is to make the mooring line and a buoy the transducer, and locate sensors inside the buoy and the upper core portion of the mooring line to protect these from the elements. Four novel techniques are being developed. The student will deploy the system in a water tunnel and at the Canadian Hydyokinetic Turbine Testing Center, collecting data from Piezo, strain gauges,  and an acceleration measurement unit.  The collected data will be analyzed to compare accuracy of each method to precise acoustic Doppler velocimetry measurements. Analysis of flow velocities will be used to formulate a statistical approach for the marine industry to quantify power and capacity factors for river flow applications, similar to the wind industry. Eric Bibeau (Ph.D., P.Eng.) is an Associate Professor in Mechanical Engineer Department at the University of Manitoba in the area of renewable energy, involved in R&D in the area of distributed renewable energy systems. As part of his funded research with utilities and developing novel technologies, he has acquired an excellent technical understanding of the various emerging renewable energy technologies that are currently being developed and their potential for being economically viable. He is working at developing biopower combined heat and power cycles, kinetic turbines, passive cooling, concentration solar and anaerobic digester renewable energy technologies. Assist the team in taking measurements in-situ and perform data analysis for new flow measurement system1- Background in Fluid Mechanics or Aerospace Engineering.2- Having adequate Mathematics background.3- Having prior experimental experiences is an asset.4- Skilled in Microsoft Excel. 5- Familiar with Matlab software.
The research project will involve exploring the binding of phenanthridine-based ligands developed in our lab to platinum. This will entail simple binding studies, and establishing the mode of binding and extent of coordination using techniques such as multi-nuclear NMR spectroscopy, UV-VIs spectroscpy and X-ray crystallography.Clinically approved platinum compounds (e.g., cisplatin and carboplatin) demonstrate real curative potential towards cancer, and so are widely used in chemotherapy. These drugs, however, come with serious side-effects, and so improving their efficacy by modulating their structure or delivery is of critical importance. Cislatin, or cis(diammine)platinum dichloride, is a relatively simple coordination compound of platinum. Phenanthridine, a dibenzofused N-heterocyle, has recently been demonstrated to also exhibit significant potential as a cancer chemotherapeutic. We are developing an understanding of the coordination chemistry of phenanthridine-based ligands with platinum to aid in the understanding of the mechanism of this promising drug. The role of the student will be to carry out reactions binding various ligands to various platinum salts, and investigating the resulting compounds using the techniques mentioned above.The student should have a good understanding of simple organic and inorganic chemistry, and some appreciation of coordination chemistry of the transition metal elements. A basic understanding of NMR spectroscopy is required, while hands on experience in NMR (and/or other techniques such as X-ray crystallography) would be beneficial, though not required. Experience in a wet chemistry lab would also be an asset.
This research project will involve testing nickel complexes of novel 'pincer' ligands under development in our group, in hydrosilylation reactions (addition of H-SiR3 across carbon-carbon double bonds). Pincer ligands are tridentate, chelating ligands that are particularly well suited for stabilizing reactive metal fragments, and our particular ligands offer unique opportunities for activating H-[Si] bonds that this project will test out in developing stoichiometric and catalytic hydrosilylation reactions.Research in the Herbert group focuses on constructing molecular and macromolecular inorganic and organometallic compounds for use in catalysis, energy, environmental and biomedical applications. In our small molecule chemistry, we look to nature for inspiration in designing molecules that can enable cooperative reactivity between ligands and transition metals, or between d- and s-block metals, to facilitate challenging multi-electron transformations using abundant elements, for example, reactions relevant to artificial photosynthesis (reduction and functionalization of carbon dioxide).The student will be trained in carrying out catalyst test reactions, varying concentration, catalyst loading, substrate ratio, solvent and other parameters, and evaluating the effect on catalytic conversion and turnover. The student will analyze the results of their experiments in collaboration with their advisor and other group members. The student should have a general knowledge of inorganic and organic chemistry, and at least a working knowledge of what is meant by "catalysis". Experience in wet chemistry labs is essential, while more indepth experience with chemical synthesis such as experience with vacuum lines and/or gloveboxes is an asset, though not essential. Experience and basic knowledge of 1H NMR and/or GC-MS would also be an asset.
This research project will using fluorescence spectroscopy, UV-Vis absorption spectroscopy and electrochemistry to evaluate the photophysical and electrochemical properties of a class of multi-dentate N-heterocyclic ligands for application as luminescence chemosensors.Nitrogen-containing heterocycles are widely used as part of multidentate ligand frameworks to support metal ions. We are interested in how such ligands can 'cooperate' with metal centres in activating bonds in small molecules (chemical reactivity), as well as in showing interesting physical properties such as luminescence. To study these effects, we have built a librate of multidentate (P,N), (N,N) and (N,N,N) ligands bearing N-heterocycles with differing degrees of benzannulation and are currently exploring their ability to support metal ions (coordination chemistry) using solution spectroscopy techniques and X-ray crystallography, along with the application of these complexes in small-molecule activation and luminescence/electrochemistry.After being trained to use equipment, the student's role will be to carry out spectroscopic experiments with different ratios of ligand/metal ion to investigate binding and selectivity using fluorescence spectroscopy (and other techniques). The student will also attempt to isolate 1:1 and 2:1 adducts of ligand and metal ion and grow single-crystals for X-ray analysis.The student will be trained to use NMR spectroscopy (to look at ligand binding), UV-Vis absorption and fluorescence spectroscopy and electrochemistry to examine complex properties. The student should be at least familiar with how these techniques work, but any experience is an asset. The student will also have the opportunity to learn how to carry out single-crystal X-ray diffraction experiments. Any knowledge/experience in growing crystals or looking at X-ray structures will also be an asset, though not strictly necessary.
The research project covered by this placement will involve learning to grow silicon microwires (using chemical vapour deposition), surface functionalization of silicon wires with different redox-active molecules (synthetic "wet" chemistry), characterizing the resultant wire arrays (using X-ray photoelectron spectroscopy and other surface sensitive techniques), and evaluating their electrochemical properties (using cyclic voltammetry).  In the process, the student will learn a range of different techniques and chemistry.Plants convert solar energy into chemical energy by using an inorganic catalyst (the "oxygen evolving complex" - OEC - of Photosystem II) splitting water into oxygen, and protons and electrons, the latter of which are recombined into hydride equivalents in the enzyme cofactor, NAD(P)H. In the process, plants absorb sunlight through a series of light absorbing molecules (in Photosystem I) and convert this solar energy into a wireless current. Taking our inspiration from Nature, our research looks at functionalizing micrometre-scale silicon wires with catalyst to try and achieve the same solar-driven chemical reactivity as Nature.The role of the MITACS intern will be to carry out hands-on experiments in wire growth, wire functionalization and characterization. The student will work closely with the supervisor and other group members to do this. The student will be responsible for keeping good records of their experiments and will work with the advisor and other group members to analyze their results. Experience in chemistry lab work is an asset, but experience with materials synthesis, while preferred, is not required.First and foremost, the student should be excited to work on a project in renewable energy! The student should have a good working understanding of inorganic chemistry, and have some experience working in a wet chemistry lab. Experience with characterization techniques (such as electrochemistry, XPS) and/or working in a glove box would be assets, but not required.
This research project will make initiators that can be used to incorporate switchable groups into cyclic polymers. The student will undertake linear polymer synthesis in a wet chemistry lab, investigate their cyclization and evaluate "switching" behaviour, and compare characterizatoin of the linear and cyclic polymers using gel permeation chromatography (GPC) and multi-nuclear NMR spectroscopy.'Switchable' materials respond to external stimulus to change behaviour or properties. This can lead to mechano- or photo-responsive films, self-healing materials and other exciting applications. We are incorporating molecular "switches" into synthetic polymers with unique shapes to widen the chemical space of switchable materials. The student will carry out synthesis of linear polymers in a wet chemistry lab using standard wet chemistry techniques, which they will be trained in. The student will characterize linear polymers using NMR and GPC (to be trained in), and evaluate a series of conditions for their cyclization using a flow chemistry set-up.A basic working knowledge of organic chemistry is required, as is some laboratory experience with wet chemistry. Any advanced experience with synthetic chemistry, polymer chemistry, NMR spectroscopy or UV-Vis absorption spectroscopy would be an asset, though not required.
The prolactin inducible protein (PIP) is a protein abundantly secreted by some human breast cancer cell lines. Moreover, it has been shown that as many as 93% of human breast cancers express varying levels of PIP.  PIP gene expression appears to be "switched on" in breast cancer, as it is barely detectable in normal breast. In healthy people, PIP is also expressed in the oral cavity, skin and eyes; sites considered being immunologically important ports of entry for foreign organisms. Additionally, we have demonstrated that PIP binds to human and mouse oral bacteria, thus preventing further spread beyond their point of entry.   To address the function of PIP we generated a PIP knock-out (KO) mouse model. We showed that saliva from the PIP KO mice was less effective in binding bacteria as well as warding off infection, and overall, exhibited defective immune responses, particularly impaired Th1 function.  In breast cancer, PIP expression diminishes as the cancer becomes more aggressive and recently it had been shown that its expression was associated with subtypes that have a more favorable prognosis Altogether these observations led us to hypothesize that PIP is an immunoregulatory molecule that provides immunoprotection during breast cancer initiation. Our current objective is to delineate the mechanism(s) by which PIP regulates the immune system. We will address how PIP regulates immune molecules and cytokines and the intracellular signaling pathways leading to proliferation and differentiation of naïve T cells. As well we will address its impact on as key molecules including MAPK, IFN gamma and nitric oxide. This study will yield critical insight that will facilitate therapeutic strategies regarding the management of this disease. Also these studies may provide  insight into whether PIP can be an effective predictor of therapeutic strategy. My research program is focused on the identification biomarkers for breast cancer that may serve as useful tools in the diagnosis, and the staging and prediction of outcome of this disease.  We are currently addressing the role of the prolactin inducible protein during breast cancer development and progression using a variety of technical approaches including molecular biology strategies, cell and tissue culture, utility of mouse models, and human breast cancer tissues. The student will be expected to work alongside a senior technician learning several of the techniques (eg western blot analysis, PCR, microscopy, cell culture assays, immunohistochemistry,) that we carry out in the laboratory . The student is also expected to demonstrate critical thinking and show initiative by asking questions, reading the literature and attending laboratory related seminars. As well the student will be expected to partake in weekly laboratory meetings and discussions, and maintain meticulous laboratory notes.At the end of the summer the student should be able to demonstrate some level of independent thinking regarding his or her assigned research activities._ have previous laboratory experience through undergraduate courses_ have some basic molecular biology  knowledge and experience_ have taken courses in biochemistry, biology, genetics, immununology, biochemistry_ can demonstrate critical thinking
In this project the aim is to investigate the implications of sovereign debt default for both international capital flows and risk sharing from the perspective of emerging market economies (EMEs). Most EMEs experience challenges while trying to issue new debt, such as default and large country risk premia. The objective is to develop a two-country dynamic stochastic general equilibrium (DSGE) model which incorporates debt and default in order to study the interaction between an emerging market economy and an advanced economy.Macroeconomics, International Economics and Finance, Development Economics, Monetary Economics.This project is part of a larger research agenda that aims to examine the sources and channels of short run aggregate fluctuations in EMEs. Your contribution to this project will be to work in development of a model that investigates the role of sovereign risk on international capital flows and risk sharing in EMEs.I am looking to hire one or more full-time pre-masters or pre-doctoral research assistants (RAs) for the summer of 2018. Applicants should be completing a Bacherlor's degree and have strong quantitative and programming skills. This position is suitable for people looking to obtain experience in economic research 1-year prior to applying to graduate school in economics.Please email me if you are a undergraduate student at a MITACS Globalink eligible country and are interested in finding out more. Potential RA's should be fluent in one or more programming language (such as Matlab, Mathematica, C++) or statistical package (such as Stata).
In this project the aim is to investigate the implications of portfolio choice for both international capital flows and risk sharing from the perspective of emerging market economies. Most EMEs are subject to substantial capital flows over the business cycle. The objective is to develop a two-country dynamic stochastic general equilibrium (DSGE) model which incorporates optimal country portfolio allocations in order to study the interaction between an emerging market economy and an advanced economy.Macroeconomics, International Economics and Finance, Development Economics, Monetary Economics.This project is part of a larger research agenda that aims to examine the sources and channels of short run aggregate fluctuations in EMEs. Your contribution to this project will be to work in development of a model that investigates the role of portfolio choice for the dynamic properties of international capital flows in EMEs.I am looking to hire one or more full-time pre-masters or pre-doctoral research assistants (RAs) for the summer of 2018. Applicants should be completing a Bacherlor's degree and have strong quantitative and programming skills. This position is suitable for people looking to obtain experience in economic research 1-year prior to applying to graduate school in economics.Please email me if you are a undergraduate student at a MITACS Globalink eligible country and are interested in finding out more. Potential RA's should be fluent in one or more programming language (such as Matlab, Mathematica, C++) or statistical package (such as Stata).
The purpose of this research project is to investigate energy performance optimization of buildings. Depending on the renewable energy utilization, several strategies would be employed that can influence the overall effect of the system. Given that the ratio of a façade surface area to roof surface area increases along with the building height, the research aims to find the compromise between the requirements of energy yield optimization and that of the architectural environment. The extent of this target is determined by optimizing the building design to meet net-zero energy, nevertheless taking into account various factors including established energy reduction measures and boundary conditions in addition to a set of parameters such as building aspect ratio; orientation; and renewable energy type, efficiency, and inclination angle. The work would encompass advances on a recent algorithm that was designed by the supervisor to yield optimum number of floors in combination with program area as an output so that the building maintains its net-zero energy rating. The work can involve the effect of convection on energy performance with varying building heights due to factors such as temperature and free stream wind speed and direction. In such case, the goal would be to quantify the optimization efficiency in terms of the influence of temperature on the efficiency of a renewable energy source that would been taken into account. This further reveals optimization of the convection heat transfer coefficient and concentrating ratio in addition to promoting heat dissipation away from the energy source in order to limit temperature-dependent losses.My research involves architecture and engineering in relation to building science and technology, sustainable design systems and energy efficiency. The main focus is on low-impact responsive built environments that showcase an inclusive ecosystem to reduce carbon emissions, balance resources consumption, and enhance human health and wellbeing. The scope of research area includes: Strategic energy-efficient utilizations; Sustainable passive and active design systems; High performance optimization for architectural and urban conditions; Building integrated renewable energy with net-zero goals; Influences of climate and human comfort and health on design; Computational fluids dynamics; Parametric modeling for design methodology pertaining to life-expectancy and urban-density.The duties can include:• Gather information from articles and published work to gain knowledge for performing Research in the area of Energy Efficiency and Performance with specific emphasis on building integrated renewable energy. • Generate reports that summarize the outcomes and prepare presentations on data analysis. • Meet for discussion pertaining to research work and progress.• Work on collaborative tasks that require teamwork.• If possible, setup and design algorithm through computer programming and scripting incorporating toolboxes in Matlab software, including data visualizations. • Capable of research, learning and mastering new techniques in energy performance work.• Effective communication skills, both verbal and written.• Ability to work effectively both with supervision and independently.• Preferably, experience with job-related software in programming, scripting and coding.
The purpose of this research project is to investigate performance optimization of building envelopes that can lead to higher efficiency buildings. Numerous building regulations have been lately introduced with stringent requirements in the thermal and energy performance of the envelope. This research aims to analyze thermo-physical, environmental, and structural properties of the envelope to search for optimization opportunities. These properties entail the identification and development of appropriate multi-objective optimization techniques targeting material and structure of envelope elements. The essence is to produce a comprehensively integrated design that attains optimality under the most significant constraints. The methodology involves investigating various types of envelopes in terms of their performance characteristics under different sets of boundary conditions. Performance indicators typically include envelope surface temperatures, heat transfer through the panel (net, sensible heat gain through the envelope comprising of long and short wave radiation as well as via transmission), heating and cooling energy consumption and thermal comfort. This work may also involve sensitivity analysis in interaction among variables, constraints and solution by employing various computational methods in order to provide a benchmark for basic conceptual design and analysis. Architecture and/or Engineering students can be great contributors for this research with their background in building modeling and design. My research involves architecture and engineering in relation to building science and technology, sustainable design systems and energy efficiency. The main focus is on low-impact responsive built environments that showcase an inclusive ecosystem to reduce carbon emissions, balance resources consumption, and enhance human health and wellbeing. The scope of research area includes: Strategic energy-efficient utilizations; Sustainable passive and active design systems; High performance optimization for architectural and urban conditions; Building integrated renewable energy with net-zero goals; Influences of climate and human comfort and health on design; Computational fluids dynamics; Parametric modeling for design methodology pertaining to life-expectancy and urban-density.The duties can include:• Gather information from articles and published work to gain knowledge for performing Research in the area of Energy Efficiency and Performance with specific emphasis on building integrated renewable energy. • Generate reports that summarize the outcomes and prepare presentations on data analysis. • Meet for discussion pertaining to research work and progress.• Work on collaborative tasks that require teamwork.• If possible, setup models and/or design algorithm through computer programming and scripting incorporating toolboxes in Matlab software, including data visualizations.• Capable of research, learning and mastering new techniques in energy performance work.• Effective communication skills, both verbal and written.• Ability to work effectively both with supervision and independently.• Preferably, experience with job-related software in modeling, programming, scripting and/or coding.
 Discovery of the mechanism of action of novel antibiotics by using next generation sequencingAntibiotics are useful for battling infections because they inhibit the growth of bacteria by targeting vital processes in the bacterial cell. Essential genes encode these processes. Thus, the investigation of the mechanism of action of novel antibiotic molecules implies to find out the essential processes that are affected. In our laboratory, we address this challenge by creating collections of knockdown mutants in essential genes. In each mutant, one essential gene can be downregulated to make the mutant more sensitive to molecules that are related to the regulated essential function. By studying the response of the knockdown collections to an antibacterial molecule of unknown function, it is possible to find out how the new molecule kill bacteria.In this project, you will work in the creation of mutants of essential genes in antibiotic-resistant bacteria, using CRISPR interference. This molecular biology tool allows us to induce an antisense RNA for every essential gene. Upon induction, the antisense RNA  binds an inactive endonuclease dCas9 that hinders transcription of the target gene. Once the library is created, you will incubate the knockdown mutants underexpressing essential genes with novel antibiotic molecules. Mutants that result hypersensitive to the compounds will fail to grow. The lack of growth of a mutant will indicate that the essential gene under control is related to the mechanism of action of the compound.To streamline the process, you will work with a pool of knockdown mutants.  You will learn how to detect their relative abundance in response to the antibiotic molecule by next generation sequencing techniques. Finally, you will identify the mutants that are specifically depleted due to the action of the novel compound. Resistance to antibiotics is on the rise, and the antibiotic discovery pipeline is running dry, especially for Gram-negative bacteria. Thus, novel approaches for antibiotic discovery are urgently needed. Our laboratory uses genomics tools to understand the molecular mechanisms controlling bacterial growth with the goal to find novel antibacterial therapies. Our research programs include 1) metabolic inhibition of quorum sensing-related pathogenicity, and 2) chemogenomic approaches to understand the mechanism of action of novel antibacterial molecules.The student will work in collaboration with graduate students in the design and construction of molecular tools, aimed to create knockdown mutants in essential genes. The student will perform the mutagenesis technique and contribute to building the mutant collection. Next, the student will expose the generated mutants growing in pools to known and novel antibiotic molecules and will study the effect of the compounds by next generation sequencing of the unique mutant tags. The student will be involved in processing the data, by using custom-built scripts, and in using visualization tools for further analysis.We are looking for individuals with an interest in gaining research skills while exploring the possibility of graduate studies in Microbial Genomics and Microbiology.   We are interested in students with a passion for science and who are willing to make a difference during their research placement.  Experience working with the aseptic technique and knowledge of molecular biology is necessary. Programming, scripting, and coding are an asset for this position. Our laboratory celebrates cultural diversity. Our students work together with the common goal of achieving success in a biomedical career.
I am seeking an intern to work with my research group on technologies to support the retrieval of online learning resources. Feature-rich software applications, such as Photoshop and AutoCad, are both powerful and notoriously difficult for users to master.  While there is no shortage software-specific learning resources available online, these resources are not always easy for users to locate, assess and apply.  This project will involve the development of a recommender system that is designed to help users locate relevant learning resources.  My research falls into the areas of human-computer interaction and intelligent interactive systems, with an emphasis on developing techniques and tools to help people learn and use feature-rich software.  My research also looks at supporting content creation and refinement in online communities.The student's primary role would be to develop and evaluation prototype recommender systems to help users locate appropriate software learning materials.  The student would work collaboratively with my research group on the design of these prototypes and on their evaluation (should time permit).Some prior knowledge of web development is strongly desired. Prior experience with or courses on machine learning and user interface design would be big assets. 
Oxylipins are bioactive lipids formed from fatty acids in the body play important roles in the regulation and control of numerous biological functions, including blood clotting, reproduction, pain, inflammation, kidney function, etc.  In recent years the discovery that there are hundreds of oxylipins produced from various fatty acids was facilitated by advances in mass spectrometry, which allowed the quantitative analysis of oxylipins in a single analysis.  This has led to much interest in the oxylipins derived from n-3 fatty acids, especially from the long-chain fatty acids such as eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) derived from marine sources.  However, much less is known about the oxylipins derived from the plant based n-3 fatty acid, alpha-linolenic acid (ALA).  The current project is therefore to compare the effects of supplementation n-3 fatty acids in obese humans in order to determine which oxylipins are produced and how they affect immune cells and inflammation in these subjects.  In this clinical trial, obese humans with inflammation will be given supplements of ALA, EPA or DHA in a randomized crossover design for 4 week periods.  Blood and immune cells will be obtained from these subjects during the early (2 days) and late (4 weeks) phase of supplementation in order to examine the effects of each of these n-3 fatty acids on immune cell function and oxylipin production after acute and chronic supplementation.  This trial will be ongoing during the summer of 2018, so the student will be involved in both the implementation of the study and in the analysis of the immune cells, which will be occurring concurrently.Our laboratory studies the effects of diet on the formation of bioactive lipids (called oxylipins) from fatty acids using targeted lipidomic analysis by HPLC-MS/MS.  These signalling molecules have multiple effects on physiology and are a major effector of dietary fat effects in the body.  Our laboratory studies over 150 of these bioactive lipids using mass spectrometric approaches.  These are studied in the context of dietary effects on normal health, as well as in obesity and animal models of kidney disease.The student will familiarize themselves with the literature on oxylipins and then the student will be trained in bioactive lipid extraction techniques to prepare samples for analysis by mass spectrometry.  The student will also be involved in immune cell functional assays and cytokine measurements. The student will obtain the results and be expected to analyze the output, including statistical analysis.  It is not expected that the student will have these skills before entering the laboratory, but should be able to be trained in these tasks.  The student also will be involved in the actual conducting of the clinical trial in obese humans, thus gaining exposure to how clinical trials are conducted.  If motivated to do so, the student will be involved in writing a manuscript and presenting the data as occasion arises.Upper level nutrition, biochemistry or physiology students with an interest in nutrition.  Students also should have had laboratory classes in biochemistry and physiology, providing basic laboratory skills.
Oxylipins are bioactive lipids formed from fatty acids in the body play important roles in the regulation and control of numerous biological functions, including blood clotting, reproduction, pain, inflammation, kidney function, etc.  In recent years the discovery that there are hundreds of oxylipins produced from various fatty acids was facilitated by advances in mass spectrometry, which allowed the quantitative analysis of oxylipins in a single analysis.  In this nascent field, however, there is no data on the oxylipin composition of tissues throughout the body.  Since oxylipins have multiple diverse and often counter-balancing effects, understanding the overall oxylipin profile and their individual effects is critical.  Further, since oxylipins are derived from tissue fatty acids, which can be modulated by dietary fat and other dietary components, understanding how diet influences the oxylipin profile in tissues is necessary.  The current project will therefore performing targeted lipidomic analyses of oxylipins in tissues from rats that have been provided diets with differing dietary fat sources.  Rats were given diets that differed only in fat source – soy oil, flax oil, olive oil and fish oil.  For this project, tissues will be analyzed for oxylipin profiles.  The data obtained will be the first oxylipin analysis performed in these tissues in any species and will provide baseline data on oxylipins.  Further, the effect of dietary fat source on these oxylipins will provide further information on dietary effects. Knowing the oxylipin profile in tissues, and how they are affected by diet, will provide foundational knowledge for studies on the biological functions and nutritional effects of these novel bioactive lipids in health and disease.  Our laboratory studies the effects of diet on the formation of bioactive lipids (called oxylipins) from fatty acids using targeted lipidomic analysis by HPLC-MS/MS.  These signalling molecules have multiple effects on physiology and are major effectors of dietary fat effects in the body.  Our laboratory studies over 150 of these bioactive lipids using mass spectrometric approaches.  These are studied in the context of dietary effects on normal health, as well as in obesity and animal models of kidney disease.The student will be expected to read relevant literature pertaining to the project.  The student will be trained in bioactive lipid extraction techniques to prepare samples for analysis by mass spectrometry.  The student will then obtain the results and be expected to analyze the output, including statistical analysis.  It is not expected that the student will have these skills before entering the laboratory, but should be able to be trained in these tasks.  If motivated to do so, the student will be involved in writing a manuscript and presenting the data as occasion arises.Upper level nutrition, biochemistry or physiology students with an interest in nutrition.  Students also should have had laboratory classes in biochemistry and physiology, providing basic laboratory skills.

Le calcul humain (human computing) et la production participative (crowdsourcing) sont maintenant reconnus comme étant des techniques puissantes pour aider à résoudre des problèmes computationnels complexes. Afin d'utiliser les habiletés humaines à leur plein potentiel, il est important de pouvoir caractériser l'expertise et la performance des humains en tant qu'individus et également en tant que groupes.Nous avons récemment développé un jeu collaboratif de calcul humain qui avait pour but de résoudre un problème sur un graphe. Nous avons utilisé ce jeu en tant que plateforme pour étudier la collaboration entre joueurs et pour mesurer à quel point les différentes fonctionnalités du jeu nous permettaient de facilité cette collaboration et de guide le travail du groupe. Nous avons invité 120 participants, divisés en 12 groupes de 10 joueurs, pour tester notre jeu avec différentes fonctionnalités et conditions de jeu. Les résultats ont été très prometteurs et nous sommes maintenant prêts à passer à une prochaine étape qui nécessitera de réaliser des tests à plus grande échelle.Nous pensons que la meilleure approche pour cette prochaine étape est de créer une version en ligne de notre jeu qui sera disponible en tout temps. Ceci rendra la réalisation des prochains tests beaucoup plus facile (plus besoin d'organiser des sessions de jeu dans un même endroit) et nous permettra d'obtenir beaucoup plus de résultats. Avoir une version en ligne de notre jeu nous permettra également d'analyser les différences entre des heures de grand achalandage (avec possiblement des milliers de joueurs connectés) et des heures normales, ce qui nous donnera la chance de mesurer si les fonctionnalités du jeu sont aussi efficaces.Human computing is the combination of traditional computing power with human intellectual power in order to solve specific problems, or in other words, problems that can benefit from the capabilities of the human brain (like perception, knowledge, reasoning, coordination, etc.). In human computing research projects, the workers are usually performing the required tasks voluntarily or in exchange of a monetary compensation. However, it is also possible to recruit players that will perform the tasks as part of a video game.Le "human computing" (calcul humain) est un domaine de recherche où on tente de combiner le pouvoir de calcul des ordinateurs avec le pouvoir intellectuel humain dans le but de résoudre des problèmes spécifiques, c'est-à-dire des problèmes pour lesquels on peut tirer bénéfice des capacités du cerveau humain (comme la perception, les connaissances, le raisonnement, la coordination, etc.).Dans le cadre de projets de recherche de calcul humain, les "travailleurs"  complètent les tâches volontairement ou en échange d'une compensation monétaire, mais il est également possible d'intégrer les tâches dans un jeu vidéo.The selected student will be working under my supervsision and the supervision of a graduate student in my lab on the development an online version of the human computing game described earlier.The candidate will have to port the game to a web platform, collect information on the performance of the players, and build and manage a database to store all the collected data.Le candidat sélectionné travaillera, sous ma supervision et celle d'un étudiant gradué dans mon laboratoire, sur le développement d'une version en ligne du jeu de calcul humain décrit précédemment.Le candidat aura à créer un "port" du jeu sur une plateforme web, en s'assurant que toutes les informations sur les performances des joueurs sont enregistrés dans une base de données.The candidate is required to have excellent programming skills, experience in web development and experience with databases.The candidate should have multiple years of experience with different programming languages. Knowledge of Java is required, and experience in other programming languages will be considered an asset.Experience in video game development, and experience with game development tools and platforms (e.g. Unity) is also a strong asset.
Students will design experiments to study the impact of Reynolds number, changes in nozzle geometry and turbulence intensity on the induction and mixing capacity of turbulent jets. The velocity field will be characterized using a world class tomographic particle image velocimetry (PIV) system and a water tunnel. The PIV system is an advanced velocity measurement technique that allows researchers to obtain instantaneous velocity measurements in an entire flow domain of interest. The velocity data will be analyzed to evaluate improvements in jet mixing as the flow rate and nozzle geometry are changed.Students will also study how changes in Reynolds number and surface roughness affect separated and reattached turbulent flows over surfaces similar to those of gas and wind turbines, and other fluid engineering devices. The impact of roughness and Reynolds number on the flow characteristics will be studied by examining the mean velocity, turbulence intensities and turbulent stresses. The flow velocity will be measured using a particle image velocimetry system.Depending on the interest of students, commercial computational fluid dynamic (CFD) software (ANSYS CFX) will be used to numerically analyze the flow fields in the projects outlined above.My research interests include experimental and numerical study of turbulent flows.  Specific research activities include experimental study of turbulent jet mixing with applications to heating ventilation and air conditioning (HVAC) systems and spillways of hydroelectric generating systems, experimental and numerical study of separated and reattached turbulent flows with applications to gas and wind turbine design, and effects of friction drag. Our experimental facility includes world class tomographic particle image velocimetry (PIV) system and a water tunnel. The PIV system is an advanced velocity measurement technique that allows researchers to obtain instantaneous velocity measurements in an entire flow domain of interest. Students will learn how to use the PIV system to perform experiments with support from Principal Investigator and graduate students. Student will learn new software such as Microcal Origin, MatLab and tecplot to analyze velocity data, and write technical report of conference paper.Undergraduate students who completed one or two courses in fluid mechanics
Cationic antimicrobials function by disrupting cell envelopes and are routinely used in healthcare sectors, food industries and in commercial sanitization products. Their overuse has led to an increase in antibiotic resistance among infectious Enterobacteriaceae such as E.coli. Clinical surveillance testing to detect cationic antimicrobial resistance is not routinely performed, due to arduous screening methods and the lack of accepted standards. Genetic screening methods used to identify genotypic markers often fail to accurately identify many antimicrobial resistant phenotypes. There is an urgent need to correlate cationic antimicrobial resistance phenotypes with genetic data to identify and prevent outbreaks/infections. Our objective is to establish a rapid screening assay to identify cationic antimicrobial resistance mechanisms in Enterobacteriaceae. The uptake of an impermeant fluorescent dye will be measured in model E. coli strains which possess various antimicrobial resistance genes and will be exposed to frequently used cationic antimicrobials (tobramycin, benzalkonium, polymyxin B) at sub-lethal and lethal concentrations. E.coli strains will be screened in microtiter plates containing the fluorescent dye in the presence of increasing drug concentrations to measure changes in fluorescence intensity over time – as cationic drugs disrupt cellular envelopes, the dye gains access to DNA and increases fluorescence emission. Dye uptake curves will measure these differences and model them to previously identified drug adsorption curves determining the specific drug mechanism of action. This fluorescent assay will accelerate the identification and comparison of cationic antimicrobial resistance phenotypes in clinical or industrial Enterobacterial isolates and potentially identify resistance mechanisms. Insights we gain are translatable to human and animal health, as well as food/wastewater industry surveillance programs that are required to monitor multidrug-resistant Enterobacteriaceae.Our research examines bacterial multidrug resistant membrane transporters and their lipid dependence, function, evolution, and structural biology using a multidisciplinary approach involving molecular biology, microbiology, biochemistry, biophysics, and bioinformatics. We examine various mechanisms that increase antimicrobial resistance in bacterial membranes, specifically multidrug resistant efflux pumps and lipid modifications. Enterobacteriaceae are used as model organisms for these studies and we examine antimicrobial resistance amongst clinical and veterinary bacterial isolates. We primarily study single component multidrug resistant efflux pumps that confer resistance to antiseptics as well as antibiotics. We are interested in determining how lipid alterations regulate efflux pump activity.The student will individually perform all of the key experiments for this project. These experiments will involve aseptically inoculating E.coli strains collected from clinical and veterinary isolates. The student will culture strains in planktonic and biofilm cultures using different techniques (test tube, agar plating, and microbroth dilutions) and growth devices like the Calgary biofilm device. Cultured E. coli samples will be titrated into different buffers containing fluorescent dyes and antimicrobial compounds, then measured using a fluorescent microplate reader in 96 well microtitre plates. The student will perform all solution preparation and bacterial handling during the experiments described above. Fluorescent spectra collected from these experiments will be assessed by the student using Microsoft Excel and statistical analysis software ‘R statistics’. The student will perform curve fitting data analysis, under the guidance of the supervisor, Dr. Bay. The student will have regular meetings with the supervisor, who will help familiarize the student with the bacterial handling techniques and the statistical analysis methods needed to evaluate the assay results. There may be other students from Dr. Bay’s lab that may be working on some aspects of this project, so the student may also be collaborating with them and learning with them as part of a team. There may be some collaboration between our group and Dr. Michael Mulvey’s group at the National Microbiology Laboratory (NML), so the student may be communicating with staff and student members from the NML. The student will have opportunities to critically evaluate their own data and compare it to previously reported scientific literature. Additionally, the student will have an opportunity to improve their communication skills by presenting their results through a Powerpoint presentation and brief written report for the department. This project has the potential for patentable technology and methodology development by the student.   Students should have a basic understanding of aseptic bacterial culturing techniques and practices. The project will involve test tube bacterial culturing, bacterial suspensions, and fluorescent microtitre plate measurements of bacteria in the presence of fluorescent dyes and antimicrobial compounds. Understanding how to properly handle, weigh, and measure dyes and antimicrobials compounds is useful. The ability to use a multimode microplate reader is an asset but is not essential for this project as training will be provided. A basic understanding fluorescent spectrometry is an asset but not essential. The ability to use a light microscope/ phase contrast microscope is also recommended.  
The discrete element method (DEM) has been recognized as an effective tool to simulate soil particles. However, little research has been done in agriculture. In the proposed project, soil-tool interaction models will be developed using a commercial DEM software, Particle Flow Code in Three Dimensions (PFC3D). In the model, soil particles will be defined with the basic PFC3D model particles, clusters, or clumps of basic particles. The contact regime between particles will be set to describe the cohesive behaviour of agricultural soil particles. The model parameters (particle micro-properties), such as particle stiffness and friction coefficient, will be determined according to the literature finding and through calibrations. Calibrations will be done through comparing soil dynamic behaviours (e.g. soil strength or soil particle displacement) simulated with the DE model and those measured in lab and field conditions. This modelling procedure can be done for different soil engaging tools used for tillage and seeding and for off-road vehicles.My research areas include soil dynamics, agricultural machinery, and natural fibre. My lab, Soil Dynamics and Biomachinery Lab, has soil testing facilities and instruments. My research team has worked and continues to work on simulations of soil-tool interactions and biomaterial-machine interactions using the discrete element method (DEM). Some other examples of my research work are development of soil engaging tools and machines, including seed openers, fertilizer banding openers, manure application equipment, hemp harvester, fibre processing and cleaning equipment, etc. Students will be working at the Soil Dynamic and Biomachinery Lab in the Department of Biosystems Engineering, University of Manitoba. Students will need to perform a literature review and develop a discrete element model to simulate soil-tool interaction. A discrete element modelling software and high speed work station are available at lab for students to use. Students will get great help from graduate students who work in the same lab. Students are required to describe their research work and results in a technical report and submit it at the end.The project requires students from engineering programs, such as agricultural engineering, biosystems engineering, civil engineering, or mechanical engineering. Knowing agriculture, soil dynamics, seeding and tillage would be valuable to the project, but not necessary. Students are required to have computer programming skills and good communication skills in both oral and written English.
Tillage and seeding operations consume high energy as the operations need to break the soil, which requires a lot of tractor power. In a field operation, significant amount of the tractor power is required for overcoming the draft force (the force requires to pull tillage or seeding tools). High draft forces of existing tillage tools (e.g. sweeps, chisels, and rolling tines) and seeding tools (e.g. hoes, discs, and press wheels) have limited the field capacities and increased the cost of field operations. Therefore, minimising draft requirement of those tools is very important. In this project, selected tillage tools or seeding tools will be tested in an indoor soil testing facility available at the Soil Dynamic and Machinery Lab, University of Manitoba. In the tests, draft forces and soil disturbance of the tools will be measured at different working depths and tool travel speeds. The proposed project will provide engineers useful information for developing new tools and improve existing tools.My research areas include soil dynamics, agricultural machinery, and natural fibre. My lab, Soil Dynamics and Biomachinery Lab, has soil testing facilities and instruments. Some examples of my research work are development of soil engaging tools and machines, including seed openers, fertilizer banding openers, manure application equipment, hemp harvester, fibre processing and cleaning equipment, etc. Students will be working at the Soil Dynamic and Machinery Lab in the Department of Biosystems Engineer, University of Manitoba. Students will need to perform laboratory tests using the indoor soil bin at the lab. Students will get great help from graduate students who work in the same lab. Students are required to describe their research work and results in a technical report and submit it at the end.The project requires students from engineering programs, such as agricultural engineering, biosystems engineering, civil engineering, or mechanical engineering. Knowing agriculture, soil dynamics, seeding and tillage would be valuable to the project, but not necessary. Students are required to have good communication skills in both oral and written English.
In Canada many potable water sources contain very high concentrations of Dissolved Organic Carbon (DOC), often exceeding 20 mg/L. DOC reacts with chlorine used in water disinfection to form potentially carcinogenic chlorine disinfection by-products – Trihalomethanes (THMs) and haloacetic acids (HAAs). Dual membrane plants that combine microfiltration (MF) and nanofiltration (NF) can remove DOC and reduce THMs concentration, but these plants are prone to serious fouling of their NF membranes. The objectives of our research are to study the mechanisms of NF membrane fouling. We have determined various resistances of DOW Filmtech NF90 (flat sheet coupon), based on the resistance in series model. The experiments were conducted on a bench scale cross-flow membrane filtration unit (Sterlitech), using synthetic water that represents typical surface waters in Manitoba (Canada). My results suggest that the gel layer is responsible for significant portion of the flux decline. The gel layer thickness was estimated with SEM to be approximately 27 micrometers and the permeate shortest pore channel length of 135 micrometers.  Surface profiles of the wet membrane obtained using Atomic Force Microscope can be analyzed using concepts of fractal dimensions to obtain information on ion the pattern of the events that led to formation of the gel layer. Water and wastewater treatment, coagulation/flocculation control, solid/liquid separation processes, floc and biofilm analyses, membrane filtration, chlorine disinfection by-products, dissolved metals, iron, manganese, arsenic, water distribution systems and municipal infrastructure. The student will assist a graduate student in conducting advanced analyses of fouled membranes.Chemical Engineering and/or Environmental Engineering background required.  Excellent laboratory skills.Knowledge of environmental laboratory analyses and advanced chemical analytical instrumentation, GC, HPLC, ion chromatrography, will be trained on advanced microscopy: SEM, AFM.
The purpose of this particular research project is to develop and pilot test measures designed to assess public expectations for family and/or government responsibility for dying at home/end of life care. During Week 1, the student will conduct a literature review to examine existing measures and their usefulness. The primary variables of interest are normative attitudes towards end of life care responsibility and home death attitudes. During Week 2 and 3, the student will help select and/or adapt measures as necessary, as well as develop 5-6 vignettes (hypothetical situations describing third parties, in which respondents decide what the individuals should do) to assess normative attitudes specific to end of life caregiving and dying at home. Contextual features will be systematically varied between vignettes. Following this, in the remaining 5 weeks, the student will pilot test these measures with community-dwelling adults from diverse cultural backgrounds, recruited through local community agencies; data will be entered into SPSS and tested for psychometric properties (validity and reliability). Ethical approval for the human subjects research will be secured before the student starts the work, so as not to delay the project. The end goal of this research is to finalize the measures that will be used on a much larger-scale survey of community-dwelling Canadians. My program of research focuses on both paid and unpaid care work for chronically and terminally ill older adults, including home care, family caregiving, residential care and palliative/end of life care. I am particularly interested in public expectations of (familial vs. government) responsibility for care provision and how these align with or conflict with government policies and case management and professional practices.As noted above, the student will be involved in conducting literature reviews (specifically to identify existing measures and to assess their appropriateness), developing survey measures, testing these measures, entering these data and conducting basic psychometric tests. Ideally the student will have taken courses in social science research methods; previous coursework in survey development and statistics is preferred. Experience with SPSS is helpful but not essential. The student must also be highly organized (to collect and organize all data) and have strong interpersonal and oral communication skills (to administer the questionnaire/measures). The student must guarantee the confidentiality of all project information. 
Transportation infrastructure, development patterns and population density This research is concerned with of how the configuration of land uses and transportation infrastructure has had impacts on the distribution of populations in urban areas.  Decisions about the future development of many cities is being made without a well-documented history of how past decisions about the locations of roads and highways, the routing of public transportation, and the designation of land uses has contributed to the redistribution and segregation of populations and communities within urban areas. In addition to these social impacts, the research explores the fiscal impacts of the development patterns, investigating how the per capita costs of maintaining urban infrastructure is related to development patterns and population densities.This research seeks to document and clearly communicate this history for Winnipeg and the Manitoba Capital Region (Winnipeg and surrounding municipalities) since 1951, with the goal of helping inform future decision-making processes.   Specific work, for both the city and the region includes:• Archival research about the timing of and rational for road building and widening projects;• Archival research about the timing for development of and rational for changes to zoning and land use regulations;• Archival research to document the history of public transportation routes and accessibility in Winnipeg;• Census research about how population densities have changed over time, and how specific demographic characteristic may be concentrated or excluded in that distribution.• Building a GIS model of Winnipeg and the Manitoba Capital Region’s that includes: road building history; history of transit routes; changes in typical walking distances to amenities (e.g. grocery shopping). • Distribution of population densities, and specific demographic characteristics.• Spatial analysis with the GIS model to illustrate changing accessibility of transit over time, transportation infrastructure per capita.My research examines the social impacts of urban form. My current focus on the production of cities and communities that support good qualities of life for people of all ages. This involves and examination of the relationships between transportation infrastructure  (for motorized and active forms of transportation), proximity and connectivity of land uses and the detailed design of built environments. It also takes into account processes of decision-making, and who is empowered to determine how human environments are shaped.The students will be involved in collecting data from a range of sources, including archives, libraries, municipalities and websites.  Because the data will come from different jurisdictions, they may not share one planning vocabulary – so the students will have to identify common elements and determine how they can be mapped together.The students will also be asked to find precedents for representing data on maps in graphic formats that illustrate issues related to transit accessibility, density, and land use distributions.The students will be responsible for developing a GIS model of Winnipeg and the Manitoba Capital Region including: locations and dates of construction for roads and highways; transit routes; urbanized area; land uses; and population densities.  Using the model, they will use the spatial analysis capacities of the GIS software to determine how accessibility to transit has changed over time; how infrastructure/roadways per capita has changed; the relationship between population densities and development patterns.The students should have a strong interest in land use and transportation planning. Their English skills should be strong enough that they can make the inquires needed to obtain data from archives and municipal authorities.  Written English skills should be strong enough to be able to clearly summarize findings.  They will should have stroong GIS skills (ArcGIS, QGIS etc.), and a desire to improve their abilities in spatial analysis using GIS.  Ideally they should have some experience with graphic presentation of data and experience with graphic software (e.g. Adobe InDesign and Photoshop) would be an asset.  
One in four people living in Canada are former immigrants or refugees and 60% of them arrive prior to their 29th birthday. This means that the majority of refugees to Canada will have long lives and make considerable contributions to our culture, society, way of life and economy. The present project aims to understand children and youth from a sociological perspective, one that encompasses many aspects of their being in an attempt to create a holistic view of growing up as a former refugee in a new country.Canada is known for its innovation in settlement services, integration policy and academic expertise in the field which makes my country a very interesting place to pursue migration and settlement studies. The professor has analyzed numerous national and regional datasets that examine various aspects of the integration process among immigrants and refugees. She has also collected her own survey data on a number of different aspects related to the settlement experiences of immigrants and refugees. This project is meant to give students an opportunity to learn more about immigration studies and to provide a learning environment where they can apply their statistical knowledge to real life problems and statistical data. As a mixed methods sociologist, I examine various aspects of the settlement and integration experiences of immigrants and refugees. My focus has primarily been on the experiences of children and youth in regards to health outcomes, labour market transitions, educational experiences, racism and discrimination among this group. As a public sociologist, I am actively working with several national settlement organizations and several government departments to provide them with research that is useful in program delivery and policy development. I strongly believe that research should have both academic and practical uses.Students will be given datasets and under the guidance of the professor, will conduct the statistical analysis, prepare and format statistical tables, and write the first draft of the interpretation of the results. Students will also be asked to conduct literature reviews and assist in paper and report writing under the professor’s supervision. The student will be exposed to various research projects on refugees and their resettlement experiences. The professor will try to assist in the professional development of the student by teaching new statistical techniques, practice in data analysis and interpretation, table presentation, article and report writing. The student is expected to coauthor some reports or articles with the professor during the summer. The student will work as part of an integrated team of other student assistants working on the same or similar projects.Students who have taken a statistics course in sociology or a related social science discipline and who have an interest in understanding world migration are encouraged to apply. Knowledge of SPSS is required and ability to use syntax is an asset. Some exposure to descriptive and inferential statistics is required. The professor will provide training and guidance on all other aspects of the project and will work with the student to further develop their analytical and interpretive skills.Having some knowledge, background or experience in working with refugees is an asset
The federal government of Canada committed in their 2016 Speech from the Throne that they “will introduce new environmental assessment processes”. The reasoning for this is recognition that improvements are needed in order to restore the credibility of environmental assessment (EA) and regain public trust, while also achieving the government’s objective of a clean environment and sustainable economy.During the ensuing review a host of key issues and opportunities for EA reform have been raised and discussed. These issues and opportunities include:• how to understand and ensure due attention to Aboriginal rights and interests;• how to assess and consider suitable responses to the potential cumulative effects of multiple undertakings and other influences on a region or sector, etc.;• how to extend assessment to the strategic level of policies, plans and programs –recognizing the broad influence of strategic level undertakings;• how to give serious attention to the practical implications of Canada’s climate change commitments in EA;• how to enhance prospects for meaningful public engagement and associated process credibility;• how to foster continuous institutional learning through EA, including through effective monitoring and reporting; and,• how to build the foundations for much more successful collaboration with other jurisdictions that have overlapping responsibilities.All of these topics, and others involve concerns and openings for significant improvements to current EA processes. My current research involves helping to design a reformed EA process for Canada that addresses these gaps through participation in various working groups including the Multi-Interest Advisory Committee stuck by the Minister of Environment and Climate change. Important to this work is collating and documenting input received through the consultation process looking for themes and new approaches as well as comparing this to discussion documents, white papers and draft legislation (due by the end of 2018).My main research focuses on community involvement in, and learning through, processes of resource and environmental decision-making that aim to ensure our actions are more sustainable. This research meshes well with societal shifts from government to governance and toward collaborative democracy that promotes the meaningful engagement of citizens in decision-making. My research considers a number of resource and environmental management contexts such as recently published works regarding environmental assessment, new governance approaches in various resource sectors, particularly water and forest management and implementation of community based approaches to development. This work is currently being conducted in Canada, Asia, and Africa.The student would work in a team environment that includes myself and mostly graduate students that are working with me. My student team and I gather to dialogue, test ideas, share approaches and research findings in a supportive mentoring environment. I would work with the student to select one of the issues or opportunities for federal EA reform listed above (or another that was of direct interest to the student). The student would be expected to work through the input that people have provided in the public record on their topic of interest (e.g., Meaningful Public Involvement) to look for themes in the public input provided. This would then be compared with the current thinking from the Federal Government on the new law. The research work could also include contacting and interviewing some of the key participants in the reform process if there is need and if there is time to gain ethics approval. There will be lots of opportunity to input to the EA reform process. Even if a new statute is near completion or being reviewed during the tenure of the student there will be need to develop all of the regulatory, policy and guidance instruments to implement the law. This will take probably a couple of years to complete after the statute has gone through first reading. The output of the students work will be short briefing documents for policy makers and those involved in the reform process on the students chosen area(s) of interest. The program that I work in is interdisciplinary, so I invite students from a variety of disciplinary backgrounds with an interest in environmental assessment and policy development. Some experience through a course on environmental law and policy would be an asset but is not necessary. Strong English writing, organizational and critical thinking skills will be important to the research tasks. Ability to use basic word processing software is required, experience with qualitative data analysis software an asset.
This project deals with developing a sensor processing system for a network of buildings employing renewable energy systems in a typical urban environment. In such combination of systems, a natural requirement is to devise a lumped system to store and manage data from different buildings. Examples of such data might include energy generation and consumption over each building unit, quality status of the integrated renewable energy or internal conditions. While building energy management systems have recently been proposing to employ WSNs,  this work would extend the scope to a much larger setting involving multiple buildings populating the urban area in various permutations. Establishing a control station at a single central place has the potential to provide better resource management as compared to each building unit operating on its own, specifically if done in a wireless fashion. Various constraints in terms of materials, energy performance and reliability of communication need to be addressed optimally. Each sensor may be equipped with different form of information  and prioritization can be done depending on the associated boundary conditions. Architecture and/or Engineering students can be great contributors for this research with their background in building modeling, design and/or communication. My research involves architecture and engineering in relation to building science and technology, sustainable design systems and energy efficiency. The main focus is on low-impact responsive built environments that showcase an inclusive ecosystem to reduce carbon emissions, balance resources consumption, and enhance human health and wellbeing. The scope of research area includes: Strategic energy-efficient utilizations; Sustainable passive and active design systems; High performance optimization for architectural and urban conditions; Building integrated renewable energy with net-zero goals; Influences of climate, human comfort and health on design; Computational fluids dynamics; Inter-building communication; Parametric modeling for design methodology pertaining to life-expectancy and urban-density.The duties can include:• Gather information from articles and published work to gain knowledge for performing Research in the area. • Generate reports that summarize the outcomes and prepare presentations on data analysis. • Meet for discussion pertaining to research work and progress.• Work on collaborative tasks that require teamwork.• If possible, develop data models, perform basic numerical experiments and simulations.• Capable of research, learning and mastering new techniques.• Effective communication skills, both verbal and written.• Ability to work effectively both with supervision and independently.• Preferably, knowledge of building energy systems, knowledge of sensor networks, some programming skills preferably in Matlab.
There is a large number of applications that require short electrical pulses with nanosecond pulse duration (10^-9 s) and high repetition rates (>1 MHz). Such application include but are not limited to test and measurement equipment, communication, generation of short optical pulses, time-domain measurements. Generation of short electrical pulses can be done by a variety of techniques (e.g. RF transistors or step recovery diodes) with typical pulse duration on the order of several nanoseconds. The goal of this project is to design, construct and test a simple generator of electrical nanosecond pulses. The project will involve literature review, selection of 1 or 2 suitable circuit designs, their modeling, experimental implementation, testing, analysis and optimization of their performance. General specifications are: output voltage up to 5V (into a 50 Ω load), pulse repetition rate in the 1-100 MHz range, pulse width of <5 ns. Generation of short optical pulses by driving a simple laser diode with the produced electrical pulses will be also attempted and characterized.My current research interests are in Biophotonics and closely related Photonics (the science of light). In particular, my efforts are focused on development of advanced laser sources and optical laser technologies for high-resolution imaging and spectroscopy of biological and other systems. The main areas of expertise are in basic science and engineering of diode-pumped solid-state lasers, nonlinear optics, label-free laser microscopy, and laser spectroscopy.The main objective of my research is to establish a strong research and development program in novel non-invasive ultrafast laser-based optical imaging and spectroscopic characterization techniques to study biological structures and dynamic processes.The student (with supervision and help from the supervisor and senior graduate students) will conduct a literature review on the project topic which will help to establish the most promising design architecture of the pulse generator. After this the student can take the lead and spearhead the design of a laboratory prototype in consultation with the technical support staff in the Department and the group. Selection of appropriate electronic components should be made based on the required design specifications which will require student to go through technical specifications of the commercially available devices, send inquiries to the manufacturers if some info is missing or not provided, and communicate with technical support staff in the Department. In the experimental testing stage the student will work in a laboratory with electronic equipment where the student will be encouraged to specify and design experimental layout and procedure for testing and characterization of the performance of the developed circuits. External help will be provided as needed. Next, a short report will be compiled by the student, outlining the current state-of-the-art based on the literature review, selection of a particular design, implementation steps, results of characterization, and remarks on future optimization strategies. Finally, the results will be presented to the research group in a short talk at the end of the internship.General knowledge of electrical circuits and electronics. Knowledge of digital circuits and/or semiconductor devices would be beneficial. Knowledge of high frequency (>100 MHz) measurements would be extremely beneficial. Good command of English with good communication and writing skills. 
This project involves making designer Lewis acids based on antimony for Frustrated Lewis Pair type reactivity and activation of small molecules. Interns associated with this project will experience the fun of main group synthesis, glovebox chemistry, electrochemistry and be introduced to X-ray crystallography. We are a synthetic inorganic chemistry group, with interests in designing ligand systems to support main group elements and transition metal ions in unusual geometries and oxidation states. We use electrochemistry, X-ray crystallography and a host of spectroscopic techniques to interrogate our systems' properties and explore their reactivity in activating strong bonds.The intern will directly work with senior grad students and the PI to construct new and exciting main group Lewis acids and test their abilities in activation of strong bonds. The intern will have the chance to be introduced to a range of characterization techniques, including X-ray crystallography, electrochemistry and multi-nuclear NMR spectroscopy. Laboratory experience in chemistry is essential. Experience with advanced inorganic chemistry labs, organic synthesis or other research experience would be a great bonus! 
Rhabdomyosarcoma or muscle cancer is a type of cancer that occurs in children, usually before the age of 5-years. In Canada, approximately 145 new cases of rhabdomyosarcoma are diagnosed each year. Current methods for treatment of this disease include surgery followed by chemotherapy and radiation. However, the success rate of these methods has not improved over the past few years, mainly because the mechanisms underlying the effectiveness of current chemotherapy agents are not well understood, and rhabdomyosarcomal cells can become resistance to current treatment approaches. In this project, we will combine engineering and biological tools to develop a more realistic model of muscle cancer and will uncover the details of the cellular machinery to understand how current drugs are acting, and design new approaches to overcome resistance. In the current project, we will develop a microfluidic cell culture system which is made in polydimethylsiloxane using soft lithography and replica molding. We will use collagen type III, which is the most abundant protein in the muscles, as the 3D matrix. The proposed microfluidic device is composed of a middle chamber for the rhabdomyosarcoma cells and two side channels for delivering nutrients, oxygen, and the anticancer drug temozolomide. We will investigate the effect of channel size and collagen concentration on the cellular alignment and subsequently cellular function. The cell viability, spreading, and alignment will be evaluated on different days of culture using LIVE/DEAD assay, as well as F-actin and nuclei staining. We will then investigate the cell death induction of temozolomide by apoptosis and/or autophagy in 3D culture of rhabdomyosarcoma cells using immune-florescence for detection of hallmarks of apoptosis (cleaved caspase-3, and cleaved PARP) and autophagy (LC3 lipidation and p62).The outcomes of this research proposal will also allow us to engineer new therapeutic agents that can eventually cure this life-threatening disease.My group is currently investigating development of new cancer therapy strategies based on modulation of cell death and cell survival pathways in different cancer models including brain, breast and lung and muscle cancers. One of my recent approaches is developing three dimensional (3D) models to study anti-cancer drug effects (cell death induction and its regulatory mechanism) in bioengineered tissue. The main rationale behind the selection of 3D culture model is that such geometry better replicates the interconnected networks of native tissues. 3D culture can provide directionality to cells, which is critical for proper function of engineered tissues.      The successful applicant will learn and participate in the following activities and experiments:1- The student will learn the concept of human tissue culture preparation in two and three dimensional model and will be involved in tissue culture experiments,2-         The student will learn the fabrication method for 3 dimensional tissue culture prepration,2- The trainee will learn and do protein assay techniques,3- The student will learn and will be involved in immunoblotting technique,4- The student will learn and do a part of immunofluorescence microscopy including sample preparation and immunostaining,5- The student will learn and do MTT cytotoxic assay to evaluate the cytotoxicity of anticancer compounds,6- The student will be familiar with concepts of program cell death I (apoptosis), and program cell death II (autophagy, self-eating),7- The student will be familiar with the techniques to detect apoptosis, and autophagy including western blot analysis, flow cytometry, and transmission electron microscopy and will actively participate in experiments focusing on detection of apoptosis and autophagy,8- The trainee will be familiar with the concept of pharmacological study of a compound and will participate in pharmacology of statin family in breast cancer model,9- The student will be familiar with concept of muscle cancer,  10- The student will be actively participate in weekly lab meeting, data preparation and presentation in a formal scientific lab meeting, and critic the scientific raw data,11- The student will be familiar to analyze and prepare data for a scientific manuscript and will participate in preparation of a scientific manuscript,12- The trainee will participate in group outdoor activity for refreshment and fun.1- Basic theoretical biology knowledge including eukaryote cell biology, 2- Basic biochemistry laboratory knowledge, 3-         Basic Knowledge on Engineered Tissue Preparation4- Basic knowledge of scientific writing,5- Basic knowledge of Microsoft office specifically Microsoft Word, and Microsoft PowerPoint,6- Basic knowledge of biostatistics, and fundamental information about one of the biostatistics software
The intern project would focus on the molecular biology of natural product biosynthesis in fungi. We have identified several genes that are involved in natural product biosynthesis in a species of lichen. Each one of these gene clusters codes for a unique secondary metabolite. The intern will be involved in our current work trying to express these genes in other organisms as a means to identify their function. We anticipate that this project will result in the generation of a series of novel natural product structures. We also anticipate that this project will generate a series of high-impact publications in leading journals. The student on this project would be asked to work very closely with the two Ph.D. students on this project and would be assigned a specific gene to express. This would be a critical set of experiments in furthering our understanding of how some of the most important biologically active natural products are formed. The gene that we are currently interested in codes for an enzyme that introduces a halogen (likely chlorine) into an aromatic phenolic natural product. The core of the project will be to amplify, clone and express this gene in bacteria (or yeast) and achieve soluble expression of this protein. The project will also involve testing of the substrate specificity of this enzyme with a series of aromatic phenols. This project will be used to form the foundation for a Ph.D. project that then builds on the knowledge and skills gained in this internship. This project would be expanded to include other genes and gene clusters that we have discovered in lichen. The work in our laboratory will lead to the discovery of novel bioactive molecules with applications ranging from medicine to agriculture to materials.Our research program can be broadly defined as investigating the biosynthesis of small organic molecules in lichen fungi and other microorganisms. We are working at the genetic level by discovering genes that code for natural product biosynthesis in lichen fungi. Our goal is to activate these gene clusters by heterologus expression in a suitable host such as an species of filamentous fungi. Our main research objective is to link a specific gene cluster to the chemical structure of the small molecules that they produce. Additionally we will assign function to the individual genes within a cluster.The student will be expected to work in an independent manner as an integrated part of our larger research group. The project assigned to the intern will be designed so that the student has a project that can truly be considered "their own" project and the success on the project is driven by the student. The student will work with the Ph.D students in the lab and will be able to call on them for advice and for training in the relevant techniques. The intern would report directly to the PI on all aspects of the project and would have, at a minimum, weekly meetings with the PI. The intern would also participate in weekly group meetings with and would make regular presentations to the research team. The intern would also be listed as co-author, as appropriate, on all conference presentations and publications that would result from this project.We are equipped and prepared to offer training to the successful applicant in all techniques required for success in this project. A background in molecular biology techniques would be beneficial, but not a strong requirement.  Some experience in PCR protocols as well as the analysis and purification of DNA would be an asset. The intern would also receive training in analysis of protein expression and the evaluation of biochemical experiments. We are open to students with any background who have an interest in chemistry or biochemistry and have an interest in examining problems at a molecular level. 
The intern project would focus on the isolation and identification of the small organic molecules that are responsible for the biological activity observed in extracts of plants that are used in traditional Indian remedies. This is a highly collaborative project that will combine the knowledge and expertise of two research groups. The Jadavpur group will work with local traditional healers to identify plants that have been used for medical applications. The Jadavpur group will then conduct bioassays on the plant material to validate the traditional knowledge. The Sorensen group will then isolate and identify the small organic molecules in the plant extracts that are responsible for this bioactivity. The successful intern on this project will be responsible for the isolation, purification and structure elucidation of the biologically active molecules from the plant extracts provided by the Jadavpur group. The intern will be responsible for conducting bioassays of the contents of each fractionation step as well as the purified small molecules. The intern will collect and interpret the spectroscopic data (proton and carbon nuclear magnetic resonance) that will allow of the identification of the chemical structure of the small organic molecules. The intern will conduct extensive biological activity experiments on the molecules purified from the plant extract. The intern will also work with the Jadavpur group to correlate the biological activity of the pure molecules with what is observed in the plant extract.  Potential synergistic effects of the molecules will be investigated.  This project will lead to the discovery of novel molecules that have already a demonstrated ethnopharmacological applications. This project will serve as the foundation for a Ph.D. project that generates a series of high impact publications in the discovery of novel molecules. Our research program can be broadly defined as investigating the isolation and identification of novel biologically active small organic molecules. This project is being carried out in direct collaboration with the School of Natural Product Studies at Jadavpur University in Kolkata India. The Jadavpur group are investigating the biological activity of various plants that are used in traditional Indian remedies. We are working directly with this group to isolate and identify the structures of the small organic molecules that are responsible for this biological activity. The two groups are interested in identifying and quantifying the bioactivity of these plant extracts. The student will be expected to work in an independent manner as an integrated part of our larger research group. The project assigned to the intern will be designed so that the student has a project that can truly be considered "their own" project and the success on the project is driven by the student. The student will work with the Ph.D students in the lab and will be able to call on them for advice and for training in the relevant techniques. The intern would report directly to the PI on all aspects of the project and would have, at a minimum, weekly meetings with the PI. The intern would also participate in weekly group meetings with and would make regular presentations to the research team. The intern would also be listed as co-author, as appropriate, on all conference presentations and publications that would result from this project.We are prepared to offer training to the successful applicant in all techniques required for success in this project. However a background in using bioassays to quantify the biological activity in plant extracts will be a definite asset. The successful candidate will also be expected to receive training in chemical separations and structure elucidation by spectroscopy. The candidate will also be expected to conduct bioassays on the purified molecules. Strong English language skills, both written and oral, are essential. The candidate must be experienced in working as part of a larger team to achieve the scientific goals of the project. 
The prolactin inducible protein (PIP) is a protein abundantly secreted by some human breast cancer cell lines. Moreover, it has been shown that as many as 93% of human breast cancers express varying levels of PIP.  PIP gene expression appears to be "switched on" in breast cancer, as it is barely detectable in normal breast. In healthy people, PIP is also expressed in the oral cavity, skin and eyes; sites considered being immunologically important ports of entry for foreign organisms. Additionally, we have demonstrated that PIP binds to human and mouse oral bacteria, thus preventing further spread beyond their point of entry.   To address the function of PIP we generated a PIP knock-out (KO) mouse model. We showed that saliva from the PIP KO mice was less effective in binding bacteria as well as warding off infection, and overall, exhibited defective immune responses, particularly impaired Th1 function.  In breast cancer, PIP expression diminishes as the cancer becomes more aggressive and recently it had been shown that its expression was associated with subtypes that have a more favorable prognosis Altogether these observations led us to hypothesize that PIP is an immunoregulatory molecule that provides immunoprotection during breast cancer initiation. Our current objective is to delineate the mechanism(s) by which PIP regulates the immune system. We will address how PIP regulates immune molecules and cytokines and the intracellular signaling pathways leading to proliferation and differentiation of naïve T cells. As well we will address its impact on as key molecules including MAPK, IFN gamma and nitric oxide. This study will yield critical insight that will facilitate therapeutic strategies regarding the management of this disease. Also these studies may provide  insight into whether PIP can be an effective predictor of therapeutic strategy. My research program is focused on the identification biomarkers for breast cancer that may serve as useful tools in the diagnosis, and the staging and prediction of outcome of this disease. We have to date identified 3 such markers: the prolactin inducible protein (PIP), the Small Breast Epithelium Protein (SBEM)/Mucin 1-Like and the claudin 1 tight junction protein.  We are currently addressing the role of these molecules during breast cancer development and progression using a variety of technical approaches including molecular biology strategies, cell and tissue culture, utility of small animals  and mouse models, and human breast cancer tissues. The student will be expected to work alongside a senior technician learning several of the techniques (eg western blot analysis, PCR, microscopy, cell culture assays, immunohistochemistry,) that we carry out in the laboratory . The student is also expected to demonstrate critical thinking and show initiative by asking questions, reading the literature and attending laboratory related seminars. As well the student will be expected to partake in weekly laboratory meetings and discussions, and maintain meticulous laboratory notes.At the end of the summer the student should be able to demonstrate some level of independent thinking regarding his or her assigned research activities._ have previous laboratory experience through undergraduate courses_ have some basic molecular biology  knowledge and experience_ have taken courses in biochemistry, biology, genetics, immununology, biochemistry_ can demonstrate critical thinking
In order to fulfill the continuous growing demand for larger storage capacities, smaller devices, and faster data transfer rates at reduced energy consumption, the technologies are heading toward real nanoscale devices. In the past, this has always been achieved by improving patterning technology. However, now we are at the crossroads where fundamentally new physical effects arise due to quantization and interaction phenomena.  With nanopatterning, materials with completely new properties are at the horizon.  Our research is exploring this horizon using novel nanopatterned thin film systems and studying their magnetism to identy new medias and technologies.Recently, SQUID magnetometry experiments revealed that the existence of the nanostripes and their orientation with respect to the applied field was found to have a profound effect on the magnetic properties. Depending on the orientation of the nanostripes with respect to the applied field, differences in the superparamagnetic blocking temperature, coercivity, and exchange-bias field were observed mainly because of the difference in the demagnetization fields.The research project will involve micromagnetic (numerical) simulations of the nanostripes (e.g. simulations of 20 nm high and 15 nm wide and 1000 nm long NiFe (Permalloy) stripes, and NiFe/NiO stripes) using the Object Oriented MicroMagnetic Framework (OOMMF) code and programs.  Simulations will be used to reveal the physical mechanisms responsible for many of the features identified by the magnetism experiments.  Follow-up experiments that the simulations may reveal to further understanding of the magnetism in these constrained geometries will be performed in-house with the candidate.  This work will identify the missing physics necessary to understand the magnetism in these highly unique samples (e.g. smallest nanostripe or nanostripe thin-film systems created to-date using a deep UV lithography technique at a synchrotron light source) and are sure to result in high-impact publications.The Nanomagnetism Research Group's research programs exist at the exciting convergence of materials physics and chemistry. We use cutting edge experimental techniques to make, identify and understand the structure/composition/magnetism relationships in nanoscaled systems (e.g. nanoparticle and thin films) and magnetic materials with similar constrained geometries. Research programs involve active collaborations with world-class experts in the theory of contemporary magnetism and simulations. We also pursue actively research enabling applications of nanomagnetic and nanoscale systems; drug delivery, hyperthermia, new catalyic materials and power applications are examples. The fundamental physics driven research programs of the Nanomagnetism Research Group will make possible the next This grant will be used to sponsor an undergraduate summer research student.  The candidate will be trained in the necessary programming and numerical simulation techniques for the work on the NiFe and NiFe/NiO nanostripes.  Once the candidate is brought up to speed on the methods and tools, they will be able to work independently (with initially daily meetings evolving to biweekly as the candidate becomes more adept)  under my active supervision.   Candidates with some interest in experimental physics research in addition to the simulation work will be trained in experimental methods such as low-temperature work (liquid helium temperatures) and high magnetic field measurements using a superconducting quantum interference device (SQUID)-based magnetometer.  In addition, the candidate will be able to leverage the research training and project as a central component of further graduate studies and research.  The candidate should have a solid background in physics or materials science.  Experience with computers and programming (e.g. C or C++) would be an asset, as would some background computational physics or numerical techniques.  The project will involve data modeling and simulations using techniques based on, e.g. Landau-Lifshitz Gilbert models, to provide deeper insights in the magnetism of the samples.
In order to fulfill the continuous growing demand for larger storage capacities, smaller devices, and faster data transfer rates at reduced energy consumption, the technologies are heading toward real nanoscale devices. In the past, this has always been achieved by improving patterning technology. However, now we are at the crossroads where fundamentally new physical effects arise due to quantization and interaction phenomena.  With nanopatterning, materials with completely new properties are at the horizon.  Our research is exploring this horizon using novel nanopatterned thin film systems and studying their magnetism to identy new medias and technologies.Recently, SQUID magnetometry experiments revealed that the existence of the NiFe (permalloy) antidots and their orientation with respect to the applied field was found to have a profound effect on the magnetic properties. Depending on the orientation of the nanoscale (10 x 10 x 15 nm) antidots with respect to the applied field, differences in the coercivity, and exchange-bias field were observed – it is believed currently that this may be due to difference in the demagnetization fields.  However this interpretation requires numerical simulation work.The research project will involve micromagnetic (numerical) simulations of the nano-antidots using the Object Oriented MicroMagnetic Framework (OOMMF) code and programs.  Simulations will be used to reveal the physical mechanisms responsible for many of the features identified by the magnetism experiments.  Follow-up experiments that the simulations may reveal to further understanding of the magnetism in these constrained geometries will be performed in-house with the candidate.  This work will identify the missing physics necessary to understand the magnetism in these highly unique samples (e.g. smallest nano-antidot thin-film systems created to-date using a deep UV lithography technique at a synchrotron light source) and are sure to result in high-impact publications.The Nanomagnetism Research Group's research programs exist at the exciting convergence of materials physics and chemistry. We use cutting edge experimental techniques to make, identify and understand the structure/composition/magnetism relationships in nanoscaled systems (e.g. nanoparticle and thin films) and magnetic materials with similar constrained geometries. Research programs involve active collaborations with world-class experts in the theory of contemporary magnetism and simulations. We also pursue actively research enabling applications of nanomagnetic and nanoscale systems; drug delivery, hyperthermia, new catalyic materials and power applications are examples. The fundamental physics driven research programs of the Nanomagnetism Research Group will make possible the next This grant will be used to sponsor an undergraduate summer research student.  The candidate will be trained in the necessary programming and numerical simulation techniques for the work on the NiFe and NiFe/NiO nano-antidots.  Once the candidate is brought up to speed on the methods and tools, they will be able to work independently (with initially daily meetings evolving to biweekly as the candidate becomes more adept)  under my active supervision.   Candidates with some interest in experimental physics research in addition to the simulation work will be trained in experimental methods such as low-temperature work (liquid helium temperatures) and high magnetic field measurements using a superconducting quantum interference device (SQUID)-based magnetometer.  In addition, the candidate will be able to leverage the research training and project as a central component of further graduate studies and research.  The candidate should have a solid background in physics or materials science.  Experience with computers and programming (e.g. C or C++) would be an asset, as would some background computational physics or numerical techniques.  The project will involve data modeling and simulations using techniques based on, e.g. Landau-Lifshitz Gilbert models, to provide deeper insights in the magnetism of the samples.
Magnetic hyperthermia is based on heat dissipation by a magnetic material when exposed to an alternating field – first proposed in the late 1950s using fine magnetic particles as heat sources to elevate the temperature and destroy metastatic tumours.    Magnetic nanoparticles provide a unique combination of small size and responsiveness to magnetic fields, and can generate heat through loss-power mechanisms that continue to challenge a complete physical description.  In addition, there are three highly entangled basic challenges that must be overcome to enable the technology of magnetic nanoparticle hyperthermia in medicinal products:  i)  understanding and controlling the biomolecule/nanoparticle interaction (biomolecular corona) in vivo, ii) avoiding intracellular degradation, and iii) in vivo highly specific targeting.  You will help do research that adds to our recent work that identifies for the first time the internal magnetic structure of nanoparticles used in hyperthermia, and the critical role this nanomagnetism plays.   You will also use fundamental insights into the chemistry and physics of magnetic nanoparticles to optimize hyperthermia, and help us develop target nanoparticles to overcome biological challenges, enabling magnetic nanoparticle hyperthermia to deliver the finishing blow to tumours and biofilms.Our research programs exist at the exciting convergence of materials physics and chemistry. We use cutting edge experimental techniques to make, identify and understand the structure/composition/magnetism relationships in nanoscaled systems (e.g. nanoparticle and thin films) and magnetic materials with similar constrained geometries. Research programs involve active collaborations with world-class experts in the theory of contemporary magnetism and simulations. We also pursue actively research enabling applications of nanomagnetic and nanoscale systems; drug delivery, hyperthermia, new catalytic materials and power applications are examples. perform magnetism and hyperthermia characterization experiments with ancillary data analysis.  Some bench-top chemistry will likely be involved to aid in the production of magnetic nanoparticles for the reserach.The student should be keen and very interested in conducting research in a experimental research laboratory to do cutting edge physics experiments and chemistry to make novel nanoparticle systems.  The student should also be a good "team-player" and work effectively in a large, collaborative, and supportive group of undergraduate, graduate and postdoctoral fellows - working shoulder-to-shoulder to achieve new research goals.
The project would be to examine the role of a tumour suppressor gene, IGFBP7 in regulating the breast stem cell functions in the knockout and wildtype mouse models that we have developed. As well, the role of activating IGFBP7 in breast cancer stem cells will be examined and their ability to form tumours will be examined. Through this project, students can expect to acquire knowledge and skills in the following exciting and developing areas of research: Stem cell biology, cancer stem cell biology, cell biology, stem cell assays, cell engineering, recombinant DNA technology.My research program is to understand the relationship between normal and breast cancer stem cells. Specifically, I would like to identify genes that are responsible for proliferation, differentiation, and the self-renewal of normal breast stem cells. Then we ask, how are these same signaling mechanisms altered to create breast cancer stem cells.  The summer students will have their own unique projects. Each student will be supervised by senior trainees in the lab. However, the students will be hand on and carry out experiments in the lab.Good mammalian cell culture, molecular biology, and biochemical techniques 
Building codes requirements for thermal performance of building envelopes are becoming more stringent, especially for buildings exposed to extreme weather conditions like in the Prairies where temperatures fluctuate from 40 Co in the summer to -40 Co in the winter. While the most common compliance approach is to increase insulation thickness, in many cases this may not be practical or even possible due to space constraints and greater use of lightweight, thin façade systems (e.g. curtain walls). The solution may be found in Phase Change Materials (PCM) which can improving the buildings’ thermal storage capabilities with minimal changes to buildings’ existing designs.This research is focused on the modeling of PCM in buildings by using whole building energy simulation software EnergyPlus coupled with optimization tool GenOpt. PCM can absorb part of a building’s heat load during the daytime as it melts and then release this heat during the cooler night-time temperatures by returning to its solid phase. However, successful and cost-effective application of PCM in buildings depends on many factors including: working temperature range, material thickness, location within the space, and location within the building component. Furthermore, different building type and use will require different types of PCMs and detailed knowledge and understanding about thermo-physical properties of these innovative materials is indispensable. Detailed numerical thermal performance and optimization analysis of different PCMs with functional temperature ranges will be conducted to determine optimal application of PCM in buildings exposed to Canadian climate. The intern(s) will obtain extensive knowledge about latent heat storage technologies, building systems, energy modeling and optimization analysis. Innovative building materials, sustainable building design strategies and technologies are seen as vital tools in the fight against climate change. It is particularly important to conduct research on application of advanced building facade materials (e.g. phase change materials), systems (e.g. ventilated double skin facade, smart glass systems, etc.), sustainable solutions, advanced control strategies for buildings and HVAC systems designed to make buildings more resilient under the extreme Prairie weather conditions and to support changes in the national building codes.The role of the student(s) will involve: building energy modeling, optimization analysis, data analysis, programming, scripting, research, literature review, and writing reports.Good computer programming skills, strong knowledge of HVAC systems, heat and mass transfer, fluid mechanics and strong interest in energy efficiency in buildings. Knowledge in building simulation modelling, parallel computing and advanced plotting tools in MATLAB (or any other languages) is an asset.
In Manitoba, the replacement of hydroelectricity or natural gas space heating systems with biomass systems is promoted through cost recovery programs by Manitoba Hydro. To increase the use of renewable energy systems and reduce provincial GHG emissions, the Manitoba government has adopted the Manitoba Clean Energy Strategy (Government of Manitoba, 2012). Biomass heating systems are also promoted through Manitoba Hydro’s Bioenergy Optimization Program (Manitoba Hydro, 2017). Manitoba Hydro’s Preferred Development Plan documents the corporation’s goal of increasing hydroelectricity available for export by approximately 50% (The Public Utilities Board, 2016).  Projects that meet the program’s eligibility criteria may receive upwards of 50 % recovery of the eligible project costs, a maximum incentive of $1,000,000 for hydroelectric load reductions, or $250,000 for natural gas load reductions. The University of Winnipeg (UW) can participate in the Bioenergy Optimization Program by incorporating a biomass boiler that will offset the facility’s hydroelectric or natural gas demands. A life cycle environmental impact analysis of the four space heating systems in Manitoba has been completed but there is a need for an inclusive life cycle analysis on environment, economics and social impacts. The environmental impacts (harvesting, processing, transporting and in-fuel use) are well understood, however, the social implications (employees, communities, consumers, value chain actors, NGOs, future generations) also play a key role in determining the fuel source used by the University. In addition to informing the University on a biomass system that will be used as a demonstration site, this life cycle assessment research is also highly relevant to the lumber industry as the use of biomass (residual fibre) may offset some of the economic downturn experienced in the province.Geographic Information Systems (GIS), remote sensing and spatial statistics and analyses for resource management. Current project completed was an environmental life cycle analysis for biomass energy at the University of Winnipeg. The next step is to conduct a full life cycle analysis for biomass energy systems.The student will be using SimaPro Life Cycle Analysis software..  The student should be comfortable with data input (e.g., life cycle inventories), quality assessment and control (can assess that outputs make sense), interpretation of multiple scenario midpoint and endpoint indicators. There will be a brief literature review of social impact variables. This work will result in a manuscript for publication.SimaPro Life Cycle Analysis software (can learn on the job). Research process including data input, quality assessment and control, interpretation of multiple scenario midpoint and endpoint indicators. The students should have independent learning capacity, capacity of conducting brief review of social impact variables and good communication skills.



Consistent methods and multi-scale research is needed to advance the field of retail food environments research in Canada (Minaker et al., 2016). The key question of this research: At what scale do food swamps exist in Canadian cities? Food swamps are the marginalized neighbourhoods whose food environment is dominated by fast-food outlets and/or convenience stores; food swamps have been identified as more appropriate to describe Canadian urban areas (Fielding and Simon, 2011; Minaker, 2016). Scale is defined by population and/or density within census units of Canadian cities from 200,000 to 5 million residents in the Urban Areas (UA). Methods to accomplish this goal are to use ArcGIS model builder and/or python to (a) extract UA cartographic boundaries for 18 cities, (b) extract seven census variables to generate the Socioeconomic Deprivation Index (SDI), (c) determine global and local clustering; and (d) calculate distance from census unit centroid to closest restaurant. Food swamps are defined as (i) high restaurant clustering, (ii) high SDI, and (iii) high restaurant access. Using Global Weighted Regression, determine if population size or population densities within these cities predict food swamps distributions? Is there a population size or density scale where food swamps are more or less important? This work will focus policy decision making by location, breadth and funding. The hypothesis is that food desserts and food mirages can coincide with food swamps and thus policy on grocery store access, pricing and type of food at convenience stores, and taxing of unhealthy alternatives all need to be addressed by Winnipeg Food Council.Geomatics, Geographic Information Systems, Remote Sensing and Spatial statistics and analysis. GIS applications for retail food environments (restaurants, demographics).The student will download Canadian census data and cartographic boundaries for 18 cities; build a geodatabase with census data and restaurant point data by city; calculate global and local Moran's I; and calculate SDI per city; calculate distance to closet restaurant. Then combine resulting outputs (high restaurant clusters, high SDI, and high restaurant access) to determine food swamp distributions by city. Use GWR to ascertain if population size or density determine proportion of food swamps in Canadian cities. Participate in manuscript preparation.Software: ArcGIS, model builder and/or python within ArcGISSkills: spatial statistics and analysis is beneficial but not a must.
Our research is interdisciplinary focused on social, environmental, biological, and behavioural factors to create computer models and simulations that help us to get better insights in the prevention, management and operation of chronic diseases from a holistic interdisciplinary perspective. We apply systems and complexity sciences to build our models and simulations. We are requesting 1 student (with background in sciences/engineering, social sciences or health sciences) that help us carrying out the research activities from an interdisciplinary approach. Depending on the student background and interests, he/she will be allocated to the area the best fit in the interdisciplinary research.  For instance, the social sciences student will focus on social and behavioural factors of the chronic disease, the health sciences student on the biological and environmental factors, and the science/engineering student in the computer modeling of the factors.  Currently we are working on modeling and simulation for cardiovascular diseases and tuberculosis for developing countries. The proposed work will expand our research to include the prevention, management and operation of obesity and overweight as chronic diseases. Obesity and overweight are important health problems. In 2014 according to the World Health Organization, there are 1.9 billion adults overweight worldwide.  Overweight kills more people than underweight and is preventable. Also importantly, obesity & overweight are major risk factors for many non-communicable diseases like cardiovascular diseases (2012 worldwide death leading cause), diabetes, musculoskeletal disorders and some cancers among others. Therefore it is critical to have information tools that help us understand the mechanisms of these terrible diseases from an interdisciplinary holistic perspective, which can provide insights for better public policies and people awareness worldwide.I do research in Health Informatics. My research have focused to develop systems and models that help in the acquisition, processing, analysis, and interpretation of health information. My current activities are in the area of complex systems and its applications to health systems. These activities are divided in three main areas of work: chronic disease as a complex system, models to improve healthcare delivery and systems and complexity sciences. Please refer to my www.acs.uwinnipeg.ca/scamorlinga for details on my research work.There are 3 main roles available for the students that will depend on the area that she/he focuses on (social, health and sciences/engineering). However, in each case there are common roles that apply to all of them as follows:- Review and understand the problem of obesity and overweight from the assigned perspective and background.- Identify data from existing public databases that can play a factor in the existence of the disease.- Create conceptual models for the data that can help in the modeling of obesity and overweight.- Gather data from public databases to feed conceptual models previously built.- Collaborate with software programmers and other graduate students to build models in software utilizing principles of systems and complexity sciences.- Support simulation studies of models by analyzing and discussing results.- Publish and report in findings for possible publication in a conference / journal / technical report.We will provide basic training on research activities, conceptual modeling, systems and complexity sciences principles, and technical writing to enable students to develop the skills to deliver on the assigned activities.We require students with soft skills who are independent, self-motivated, like to understand the causes of events, analytical, confident, communicable and get along with people, team-oriented. For the academic part, we are looking students with some background in the following areas based on the student's area of interest:-Social sciences student - public health, psychology, public policy, sociology, economy.-Health sciences student - disease biology, nutrition, physical activity, stress management, healthcare, chronic diseases (obesity & overweight).-Computer sciences/engineering student - computer modeling and simulation, programming, software testing, databases, data mining and analytics.
Our research is interdisciplinary to create computer models and simulations that help us to get better insights in the prevention, management and operation of health systems from a holistic interdisciplinary perspective. We apply systems and complexity sciences to build our models and simulations. We are requesting 1 student (with background in sciences/engineering/computer science/health sciences) that help us carrying out research activities to develop a brain analysis platform, which integrates a variety of open source tools into a common integrative layer for brain systems analysis. Currently there are a variety of open source tools and datasets available from different research centres. A project goal is to identify, integrate and classify these sources so that comparative studies can be carried out among these tools and datasets.Some examples of open source projects include The Virtual Brain project [1], which is a package supporting analysis, visualization and modeling of neural dynamics. Other projects have focused on specific components of brain data and analysis. For instance, MNE is a software package [2] that provides comprehensive analysis tools. Another example is the Brain Connectivity Toolbox that provides a toolbox for complex-network analysis of structural and functional brain-connectivity data sets [3]. These are just three examples of a variety of brain-related projects that offer tools and datasets for research. The first part of this project is to identify and bring all these open source projects together under a common umbrella, with a proper classification and integration for comparative research studies.The second part of the project is to develop a software-based integrative module for all the brain-based open source projects identified in the first part of the project. The open source together with the integrative module will provide the brain analysis platform, which assists in the understanding of complex systems occurring in the brain.I do research in Health Informatics. My research have focused to develop systems and models that help in the acquisition, processing, analysis, and interpretation of health information. My current activities are in the area of complex systems and its applications to health systems. These activities are divided in three main areas of work: chronic disease as a complex system, models to improve healthcare delivery and systems and complexity sciences. Please refer to my www.acs.uwinnipeg.ca/scamorlinga for details on my research work.There are several roles for the students as follows:- Review and understand literature and open source tools for brain systems- Identify data from existing public databases that support brain systems- Create conceptual models for the open source tools that help in the development of the brain integrative module described previously- Gather data from public databases and open source to feed and develop the integrative module- Support simulation studies of models by analyzing and discussing results.- Publish and report in findings for possible publication in a conference / journal / technical report.We will provide basic training on research activities, conceptual modeling, systems and complexity sciences principles, and technical writing to enable students to develop the skills to deliver on the assigned activities.We require students with soft skills who are independent, self-motivated, like to understand the causes of events, analytical, confident, communicable and get along with people, team-oriented. For the academic part, we are looking students with some background in the following areas: computer modeling and simulation, programming, software testing, databases, data mining and analytics, health systems, brain, open source software. Not all the areas are required, but knowledge of some areas  with willingness to learn others.
The neutron electric dipole moment experiment is essentially a very precise nuclear magnetic resonance experiment.  It requires several technologies to be developed in order to be successful.  Our group contributes to all aspect of the project, with special focus on:  development of smooth and highly reflective ultracold neutron guides, stabilization of magnetic fields using active and passive magnetic shielding, generation of homogeneous and stable magnetic fields with innovative coil designs, development of ultrastable current supplies, and development of new magnetic sensor technology based on lasers.  The student's research project would be based on one or more of these focus areas.I am the leader of a new international experiment in Canada to measure the neutron's electric dipole moment (nEDM).  The experiment will be conducted at TRIUMF, Canada's national laboratory for particle and nuclear physics.  If the nEDM is found to be non-zero, it signifies a violation of particle-antiparticle symmetry in nature.  The result is thought to be linked to the mystery of the matter-antimatter asymmetry of the universe.The student's role would be to develop simulations and prototype apparatus, and to use them to demonstrate the requirements of the experiment are met using the prototype.  The range of possible roles would be:  coating surfaces with thin films, measuring the smoothness and homogeneity of coatings, analyzing neutron scattering data, designing and performing low-field nuclear magnetic resonance experiments, design coils using analytical/FEA techniques and building and testing them, designing degaussing circuits and ultrastable current supplies then building and testing them, performing measurements of laser interactions with alkali atoms, and writing computer simulations to assist in the analysis and understanding of the neutron electric dipole moment experiment, and all the above subtasks.  The student would be required to attend and present results at weekly group meetings.  Written reports on progress would also be expected.The research requires a student in their second year of undergraduate studies or higher, in either Physics or Electrical Engineering.  Students with experience or interest in any of the following techniques would be valuable to the project:  surface science techniques, nuclear magnetic resonance techniques, coil and EM fields design, finite element analysis of EM fields (e.g. COMSOL), circuit design, computer programming and simulation techniques, and atomic spectroscopy and laser techniques.
We have isolated a number of fungal endophytes which either kill or inhibit the growth of Gram positive and Gram negative bacteria and demonstrated that these fungi secrete small chemical molecules that perform the actual killing or inhibiting. We will grow up (ferment) large quantities of these endophytic fungi to produce the chemical compounds responsible for antibiotic acitivity. When we have produced large enough quantities we will purify the individual compounds by preparative HPLC, determine which compounds or combinations of compounds are biologically active, and determine the chemical structure of these compounds. Once we know which compounds are responsible for insecticidal activity we will devise fermentation conditions and media to optimize production of these compounds. The crude extract from each fermentation will be applied to a prep scale C18 column and eluted with a gradient of acetonitrile or methanol in water. Each fraction will be tested for antibiotic activity. Those fractions which contain antibiotic activity will be further purified by additional chromatography or by thin-layer chromatography. Chemical structure of pure antibiotic will be determined with the aid of detailed spectral methods including high resolution mass spectrometry, ultraviolet and infrared spectrophotometry, nuclear magnetic resonance  (NMR) spectroscopic techniques (such as 1H-NMR, 13C-NMR, DEPT, 1DNOE, COSY, NOESY, ROESY, HOHAHA, HSQC, HMBC, HSQC-TOCSY) and x-ray crystallographic techniques. For NMR spectroscopic experiment, we will be using our in-house 400 MHz Bruker BioSpin NMR spectrometer . In addition we have further endophyte isolates which possess antibiotic activities which we would like to pursue further with this MITAC intern using the above procedures and equipment.We study the isolation and identification of microbial endophytes and the production of secondary metabolites from these endophytes. The secondary metabolites are examined for medically useful biological activities including antibiotic, anti-fungal, enzyme inhibition and insecticidal activities. We use both biological methods (bioassays, DNA sequencing) and chemical methods (NMR, hypenated NMR, spectroscopy, synthesis) to characterize these secondary metabolites. As part of the isolation and identification process we ferment large quantities of these endophytes and extract the secondary metabolites.The student will perform mostly laboratory work performing preparing and sterilizing fermentation media and equipment, performing fermentations, extracting compounds from fermentation media with solid resin or liquid organic solvents, performing column and high pressure liquid chromatography, fractionation, biological assays with bacteria and fungi and analytical and chemical structural determination techniques mostly using NMR spectroscopy.Microbiology-general microbiology skills, aseptic technique, media preparation, autoclave operationChemistry-solvent extractions, chromatography, analytical chemistry, NMR analysisStudent may have either microbiolgy skills, organic or analytical chemistry skills or both.
After the Second World War, tens of thousands of Germans immigrated to Australia, including Adelaide and other parts of South Australia. In  2007, I conducted oral history interviews with 14 German immigrants in South Australia. While recounting their life histories, the interviews focused on their experiences as Germans in an environment that was critical of Germans because of the recent history of Holocaust and world war. All interviews have been transcribed. This project seeks to write a history of these German immigrants' experiences vis-a-vis memories of war and Shoah and in encounters with Australian veterans and Jewish Australians. My specialized research areas are oral history and migration history. Oral history is a multi-disciplinary research field that collects extensive interviews with eyewitnesses to important historical events. Migration history studies the experiences of migrants and migration processes over time.  German-Canadian Studies is the study of the history and culture of German immigrants in Canada and of their descendents. The student will be introduced to the project and all extant materials. The student will analyze all sources, conduct additional research (secondary literature), and, together with the professor, write a first draft of an article manuscript or, alternatively, write an independent research report. The student must have strong reading skills in German, strong writing skills in English, and strong skills in historical research. A background in post-1945 German history would be useful, but is not a requirement.
In 1927, a group of 100 German men and women arrived in rural Manitoba to build a non-religious working community. The goal of the project is to write a history of this group settlement. Most of the research has been conducted, but additional research is  required. My specialized research areas are oral history and migration history. Oral history is a multi-disciplinary research field that collects extensive interviews with eyewitnesses to important historical events. Migration history studies the experiences of migrants and migration processes over time.  German-Canadian Studies is the study of the history and culture of German immigrants in Canada and of their descendents. The student will be introduced to the project and all extant materials. The student will analyze all sources, conduct additional research (both primary sources and secondary literature), and, together with the professor, write a first draft of the book manuscript or, alternative, write an independent research report. The student must have strong reading skills in German, strong writing skills in English, and strong skills in historical research. 
In 2005, the Chair in German-Canadian Studies created a complete bibliography of all research literature in the field of German-Canadian Studies. This new project seeks to update this bibliography. My specialized research areas are oral history and migration history. Oral history is a multi-disciplinary research field that collects extensive interviews with eyewitnesses to important historical events. Migration history studies the experiences of migrants and migration processes over time. German-Canadian Studies is the study of the history and culture of German immigrants in Canada and of their descendents. The student will develop a strategy for updating the German-Canadian Studies Bibliography through searches of online catalogs of libraries and archives. The student will then conduct this research and create a bibliography for publication on the website of German-Canadian Studies. The student must have strong German and English language skills. French language skills are an asset. The student must have a solid background in Canadian Studies, History, German Studies, Migration Studies or a similar field. The student must have experience and excellent skills in online research. 
Between 2011 and 2014, a Salvadoran journalist in Winnipeg conducted 20 Spanish-language  oral history interviews with Salvadorans who had come to Canada as refugees during the 1980s and 1990s. Working with the original audio recordings, we are transcribing them into Spanish and translating the transcripts into English. We ask a number of historical, methodological, and theoretical questions about the refugees' stories. We are particularly interested in finding out how they narrate their experiences of state violence, displacement, multiple migration journeys, and the process of building new homes and communities in their host societies, including Winnipeg as their final destination. We are also interested in understanding the performative aspects of the interviews, the relationship between interviewer and interviewee, and the role of individual and collective memory. My specialized research areas are oral history and migration history. Oral history is a multi-disciplinary research field that collects extensive interviews with eyewitnesses to important historical events. Migration history studies the experiences of migrants and migration processes over time. Initially, the student will be trained in oral history methods, including transcribing and audit-editing oral history interviews, writing interview summaries and short biographies.  The student will then select five or more interviews to transcribe and translate. On the basis of the audio recordings, transcripts, and translations, the student will then be instructed how to develop a research project that will lead to a short publication (e.g. Oral History Centre working paper, a series of blog entries, or a podcast). The student will receive training from the professor as well as the two full-time staff (audio engineer and program associate) at the Oral History Centre. The student must have strong English and Spanish language skills as well as a background in history or any of the humanities or social sciences. 
Functional studies suggest that INSL5 is a neuroendocrine hormone that plays roles in appetite regulation and glucose metabolism. It has also been shown to be an early marker for rectal neuroendocrine tumours. However, functional studies have overlooked the role of INSL5 and its cognate receptor, relaxin family peptide receptor 4 (RXFP4) in the immune system, specifically the thymus, despite strong evidence that it is expressed there.  INSL5 is expressed in mouse and human (to a lesser extent) thymus, and bioinformatic evidence indicate that the peptide may be involved in thymus and/or T-cell development. Broadly speaking, intereactions between immature T cells (thymocytes) and thymic epithelial cells (mTEC, pTEC or cTECs)  regulate T cell development. Research has shown that TECs are crucial for guiding and trafficking developing thymocytes by secreting chemokines to direct thymocyte devlopment. These thymocytes travel from the bone marrow to the thymus and undergo a rigorous process of selection and development prior to becoming mature T-cells that enter the immune system. We hypothesize that RXFP4 is epxressed in developing thymocytes and responds to INSL5 secrtion from p, m or cTECs, specifically that the INSL5 is involved in the selection of CD4+ T-cells.We propose to test the effect of INSL5 on immune cell populations in a mouse model using knockout mice and flow cytometry. Mice doubly homozygote for INSL5 knockout (INSL5-/INSL5-) will be analyzed in comparison to wild type (control) mice. Thymus, spleen, blood and bone marrow will be taken from wild type and knock out mice to screen for markers of cell developemtn (antibodies to membrane proteins) of different cell lineages to count the number of cells belonging to distinct cell lineages using flow cytometry. The relaxin peptides belong to the insulin superfamily and are an emerging family of hormones with diverse roles in mammalian neuroendocrine regulation and reproduction. My laboratory performs both experimental and bioinformatic analyses to elucidate the evolution and function of relaxin family peptides in vertebrates, using both fish (zebrafish, medaka) and mouse as model organisms. A major initiative in the laboratory at present is to uncover the role of insulin-like peptide 5 (INSL5). To this end, we are testing its putatitve role as an orexigenic peptide in the model species medaka, and its role in the immune system in mouse.This is a laboratory focused internship that involves working on a novel rearch hypothesis on the role of a newly discovered peptide, INSL5, on the immune system. We have developed qRT-PCR and western protocols for working with INSL5/RXPF4, and we are now moving towards directly examining the role of INSL5 in populations of immune system cells using a mouse model. The student would be required to help with dissections of wild type and knockout mice to obtain immune system related tissues and then to perform diverse experiments to examine differences between wild-type and knock out cells/tissues. The flow cytometry part of the experiment will be conducted in collaboration with researchers at the University of Manitoba. The student would be responsible for helping to run the flow cytometry experiments and then for performing detailed analyses of cell populations usig flow cytometry analyses progres, such as FlowJo. Following the experiment, the student would help with writing a manuscript describing the results of our research, and placing it within a health conctext.This project is suitable for someone with some laboratory experience and an interest in immunology, molecular biology or health sciences research. Although the main goal of the experiment is to work with flow-cytometry, there may be an opportunity to perform Western blot analyses, quantitative RT-PCR or other techniques. Although prior experience with these techniques is not required, some laboratory experience that includes knowledge of pipetting, scientific calculations and laboratory book maintenance is needed. Prior experience with mammalian (or mouse) dissections is also an asset (but not required).
We developed a method to unravel the duplication history of genes using ancestral genome reconstruction that in combination with small scale synteny and phylogenetic analyses is a powerful tool for shedding light on the origin of gene families in vertebrates. Many gene families diversified during the two rounds (2R) of whole genome duplication that took place at the beginning of verterate evolution. Using pre-vertebrate genomes we use bioinformatic approaches to assess the number of members in a gene family present in the pre-vertebrate (Amphioxus, Ciona) genome and then trace the duplication history of these genes through extant vertebrates. This information is combined with detailed gene neighbourhood (synteny) and gene changes (mutations) information to understand the origin and diversification processes influencing vertebrate gene families. We have developed a model of the evolutionary history of the insulin superfamily and their receptors in vertebrates. In this project, we would like to test our model of the evolutionary history of insulin,/insulin like growth factor (IGF) and their receptor tyrosine kinases (RTK) by using publically available transcriptomic data (from NCBI SRA datasets) to look for evidence of gene expression in diverse vertebrate lineages. This data will be used to confirm gene structure and to examine which mutations in regulatory regions are associated with changes in gene expression, with the ultimate goal of providing a functional genomics perspetive to insulin superfamily gene evolution.Additionally, mutations in the insulin gene, including mutations in the regulatory region, are implicated in the aetiology of type 1 diabetes. A second goal of this project is to understand the mutational/selective processes associated with variation in the insulin gene in tetrapods to assess if comparative evolutionary approaches can provide insights into the mechanisms by which insulin escapes self-tolerance in individuals with Type 1 diabetes. My laboratory combines bioinformatics with experimental methods to test the evolutionary history and function of insulin superfamily genes and their receptors. We developed a method to unravel the duplication history of gene families using ancestral genome reconstruction, that in combination with other analyses (e.g. synteny, phylogeny) is a powerful tool for uncovering the origin of genes. We use these evolutionary based models to inform experimental work aimed at uncovering the function and divergence of insulin family genes in model organisms such as zebrafish and mouse. Additionally, we look for genetic epidemiological associations of mutations in the insulin gene with diabetes.Acquiring strong analyses tools for next-generation sequencing data is a desirable skill in the current biology/genomics job market. This project involves both the analyses of large data sets and the interpretation of data within an evolutionary and genetic epidemiological framework. The student involved in this project will be required to work closely with myself and/or one or two other principal investigators or graduate students to develop a pipeline for RNA sequence data analysis and to analyse multiple publically available data sets. Secondly, we will be using genetic epidemiological data regarding genetic variation of insulin family genes in humans, and analysing this data in a comparative evolutionary framework. The primary role of the student will be to analyse data and work in a small bioinformatics team. However, the student will also be required to help with writing a manuscript arising from the work. This project is suitable for someone primarily with a computational background or for a student interested in evolutionary genetics/genetic epidemiology who is familiar with or willing to learn computational bioinformatics tools. The first part of the project requires analysis of RNA- sequence data. There are multiple pipelines for this work, some of which require strong coding skills and other of which do not. Depending on the background of the student interested in this project, the work can be tailored to have a stronger computational or evolutionary component. 
“Transnational Storytelling:  Fairy-Tale Hybridity, Wonder, and Cultural Democracy” links international academic and community participants to build and develop knowledge, understanding, and research excellence in addressing fairy tales as both social texts (historically/culturally specific) and ethnocultural archetypes (crossing locations/times). Fairy tales’ hybrid forms (as written texts, oral performances, artworks, films, television shows, and games, among others) often work across sociocultural borders to foster cultural democracy--transforming behaviour to recognise and respect diverse social paradigms--through their structures that map possible worlds, and via the sense of wonder itself as possibility. We consider transnational, intertextual, intermedial fairy tales and wonder past, present, and future, as well as the transnational politics of wonder, morality, and justice.We encourage critical thinking about fairy tales as crucial cultural texts to help our (inter)disciplines become more attuned to issues of sex, gender, ability, race and colonialism in fairy tales, as well as their critical implications for envisioning a more just world and cultural democracy. Fairy tales question truth but never offer simple, pat answers. Deeper understandings of stories in general go against current cultural presumptions that ideas can be reduced to simple binaries like good and evil, as for example in political discourse on terrorism, drugs or the environment. Phase 1 of our work considers transnational, intertextual, intermedial fairy tales and wonder past, present and future in part laying the foundation for Phase 2, of the project, on the transnational politics of wonder, morality, and justice. The research facilitates our locating and exploring links between these aspects, combining theoretical approaches and methods to better understand fairy tales’ real-world, international work in significant new ways.Fairy-tale studies is an international, interdisciplinary research area drawing on folklore, anthropology, literary studies, gender studies, and others from various perspectives including feminist, queer, and decolonial. I work in particular with fairy-tale media including film, television, and web-based work, without forgetting the more traditional oral and written forms. In 2013, fairy-tale studies journal Marvels & Tales noted “the innovative fairy-tale research taking place at the University of Winnipeg” and an anonymous reviewer of the research team's work commented: “Because of [Greenhill’s] work, the University of Winnipeg is an internationally recognized center of excellence for fairy-tale studies.”The research assistant begins with background research (updating bibliography, searching and reviewing online materials such as fan fiction) on fairy-tale media text studies and transcribing results including interviews conducted by Greenhill and her research team members. Participation also may include assisting with editing and copyediting and research coordination.  If appropriate, the student may assist with analysis as well as writing up results and preparing them for publication. They are encouraged to observe issues and concerns in the materials they examine, and to discuss this with Greenhill and her team. As their skills develop with our mentoring, they proceed into more complex tasks (conducting their own interviews with filmmakers, directors, game developers, and other fairy-tale media creators, and/or working on Digital Humanities projects including the International Fairy-Tale Filmography online iftf.uwinnipeg.ca). With mentoring and support, they are encouraged to present and/or publish their results alone or collaboratively. This experience enhances job and graduate school skills in Criminal Justice Studies, Cultural Studies, Women's Studies, Gender Studies, Film Studies, and related fields. Ideally the research assistant has a strong background in Women’s and Gender Studies (courses and/or major) and/or relevant related discipline(s) as indicated above.  Experience in conducting research as described above and/or appropriate research methodology coursework would be an asset.  Strong communication skills (oral and written) are required.  Knowledge and understanding of fairy-tale media are ideal.  The individual should have the ability to work well with others.  Skills in editing and copyediting would also be ideal. The student hired has a unique opportunity to work with and be mentored by Canadian and international scholars. We seek a student with some background in gender, queer, anti-racist, decolonial studies and perspectives, with interest in and enthusiasm for fairy-tale media.  Research assistants must demonstrate excellence in research methodology and other courses, show scholarly maturity, have topical knowledge, and express interest in graduate studies. The student must be able to work without extensive direct supervision, once they are initiated into the research project, but they must also know when it is appropriate to ask questions and consult. Ideally, knowledge and facility in languages other than English would be a great asset.
This research explores the sphere of public dining in post-World War II Soviet Ukraine. It looks at Soviet restaurants in four large cities of Soviet Ukraine, representing its main regions: Lviv, Kyiv, Kharkiv and Odesa. It analyses open establishments of public dining in the Soviet Ukraine as intersections between state economy, public consumption and public policing. The main research hypothesis is that in the absence of formal public sphere of free discussion, of independent voluntary associations, state owned open public institutions functioned as a substitute everyday public space, where ideologically constructed notions of being Soviet were renegotiated through everyday interactions. Analyzing those interactions we can grasp Sovietness as functioning and performed from below, in the sphere of everyday life. This everyday Sovietness did not coincide with the official, ideologically driven and projected by Soviet political system, but was crucial to actual lived experience of Soviet people. That lived experience was shaped not only by the ideological pronouncements, but also by the realities of Soviet economic system, Soviet state’s attempt to discipline and police its citizens, and by the strategies and tactics of Soviet people deployed to navigate everyday life in the Soviet Union. These strategies and tactics in their interaction with the official agencies and institutions are crucial to understanding Soviet experience and Soviet identity from below, as formed on the ground, in the material reality of Soviet life. The project purports to analyze and conceptualize everyday Sovietness, the project not limited to the goals and logic of official institutions but redefined through discourses and performances of ordinary Soviet people in relatively open public spaces. The project shall also measure regional differences across the Soviet Ukrainian republic and establish whether a common Soviet Ukrainian identity existed within the larger Soviet space. Social and cultural history of modern Eastern Europe (Habsburg monarchy, interwar Poland, Soviet Union)The student will work as a research assistant, analyzing a wide range of primary and secondary sources. The student is expected to critically engage with primary sources from Soviet archives, analyze Soviet periodical publications, read and summarize discussions in the Western historiography of the Soviet Union. The student will be expected to critically read sources, take notes, discuss findings with the supervisor, properly document citations and archival notes, compose annotated bibliographies.The student should be enrolled into a history program at a Ukrainian university. The student should be familiar with the Soviet Ukrainian history, be able to analyze period's primary and secondary sources. The student should have a working knowledge of English to engage with secondary literature in that language.
The focus of this project is on accelerating scientific computing simulations using GPUs. Computer gamers, with their constant desire for more realistic animation, inadvertently drove the development of high-end GPUs that ultimately evolved into massively parallel processors for general computation. Central processing units (CPU)s typically consist of a few cores that are optimized for serial processing, while GPUs consist of thousands of smaller, more specialized cores designed to process data concurrently. Video card manufactures such as NVIDIA identified the need for consumers (especially in the scientific community) to have access to parallel processors, and consequently developed a fully programmable GPU architecture, as well as providing seamless and powerful development environments with familiar languages like C, C++, Fortran, and Python. The traditional programming model of writing code to be executed exclusively on a CPU has now given way to heterogeneous computing, where inherently serial portions of a problem run on the CPU and large data intensive, parallel portions are offloaded to the GPU, resulting in significant increases in performance.Keeping this in mind, the intern will focus on a software application called WATFLOOD/WATROUTE. WATFLOOD is an integrated set of computer programs to forecast flood flows and simulate watersheds. Similarly, WATROUTE is a gridded routing model that translates gridded runoff data into streamflow within a given watershed. These processes contain many operations that are inherently parallel, yet the program runs only the CPU. Thus, the focus of this project is to find ways of reducing the application runtime using GPUs. The outcome of this work is of tremendous benefit as it will reduce overall runtime of this widely used application. It will also allow for increased simulation resolution within in the same time frame asthe CPU  implementation, which will provide increased simulation exploration or better streamflow models (or both).Dr. Henry has many years experience in creating heterogeneous applications, where his focus has been on NVIDIA CUDA for general purpose computing using GPUs. He has several GPU related papers, he established the University of Winnipeg as an NVIDIA GPU Education Centre. He has supervised one GPU-related M.Sc., he has taught courses on applied parallel programming using GPUs, he was the co-PI for an NVIDIA research hardware donation grant, he has attended NVIDIA’s annual GPU Technology conference four times (once to present), and he has worked on an on-going industry collaboration using GPUs since September 2016. The student will read background literature on the theoretical concepts implemented in WATFLOOD and WATROUTE. If needed, the student will also learn how to write general purpose computing programs that execute on the GPU (using CUDA). Next, the student will perform a code review of the latest version of WATFLOOD/WATROUTE, including the creation of coding diagrams. The student will then participate in the development of parallel algorithms for this application with aim of significantly reducing the application runtime. The student will be required to code the final algorithm. This will be followed by testing and verification, comparison with the original application, and drafting a technical report detailing their efforts. The student will have access to state-of-the-art GPUs available in my GPU laboratory, which is associated with the NVIDIA GPU Education Centre at the University of Winnipeg. Further, the student may have the opportunity to participate in a publication resulting from this work depending on the success of the approach.Students must have a strong mathematical background, e.g. from a Computer Science, or Computer Engineering undergraduate program. Students must also have taken an undergraduate a computer architecture course, and have strong programming and software development skills. Knowledge of parallel programming and/or general purpose (scientific) programming for GPUs would be an asset. 
2012 marked a pivotal milestone in the field of neural networks. The intersection of general purpose computing using GPUs, labelled big datasets, and very large neural networks (called deep neural networks) enabled a break-through in machine learning that has led to impressive results in many fields and applications (such as self-driving vehicles and real-time language translation). At the same time sensor technology costs have steadily decreased while reliability and storage capability have increased. These developments have laid the foundation for precision agriculture. Specifically, precision agriculture lies at the intersection of artificial intelligence and machine learning, advanced low-cost sensors and robotics, and the culmination of 100s of years of modern agricultural practices. The aim is simple: Apply macro agricultural techniques at the individual plant level to reduce costs, prevent and alleviate harmful environmental side effects, and to increase yield.This project is a comparative study of existing deep learning networks on a proprietary industrial precision agricultural dataset. The goal is to compare and contrast deep networks released since 2012 to determine which network achieves the lowest classification error. Investigation will also include analysis into the best choice of network hyperparameters for this dataset. Examples of networks under consideration are AlexNext, Overfeat, VGG, Network-in-network, GoogleNet, Inception, ResNet, SqueezeNet, and ENet. The aim will be to implement these networks using Google's TensorFlow open-source software library for machine intelligence, and network training will occur using NVIDIA's GPUs.  Students will be required to sign a non-disclosure agreement in order to work with the proposed dataset. Dr. Henry has worked on many applications of deep neural networks including a data augmentation techniques for deep convolutional neural networks (ConvNets),using ConvNets to classify satellite image pixels for the creation of a land use/land class maps, and, recently, applications to precision agriculture. Additionally, Dr. Henry has recently started investigating the marriage of computational topology and proximity approaches with current machine learning methods based on insights gained through his work on applications of machine learning. Dr. Henry is also an expert in general purpose computing using GPUs, which is the computational engine driving recent advances in deep learning. The student will be asked to read academic papers on the candidate deep network architectures. Once comfortable with the material, the student will implement the networks using Google's TensorFlow. This will be followed by data processing required to train the network, then training and validation of the network, validation of results, comparison with other networks, and drafting a technical report detailing their efforts. The student will have access to state-of-the-art GPUs available in my GPU laboratory, which is associated with the NVIDIA GPU Education Centre at the University of Winnipeg. Further, the student may have the opportunity to participate in a publication resulting from this work depending on the results.Students must have a strong mathematical background, e.g. from a Computer Engineering, Electrical Engineering, or Computer Science program. Students must also have taken an undergraduate machine learning course, a computer architecture course, and have strong programming and development skills. Knowledge of general purpose (scientific) programming for GPUs and/or Google's Tensorflow would be an asset.  
MRI data from human tissue samples will be analyzed to find a correlation between MRI metrics and anatomical changes. Myelin water fraction measurements diffusion tensor metrics, relaxation parameters, and magnetization transfer metrics will be calculated from MRI data and maps of these parameters will be made and compared with histological images. Statistical analysis will be performed to correlate image data and histological data.Pulse sequences will be optimized for efficient data collection. Analysis code exists in Matlab to create the MRI maps. Analysis code will be edited as necessary for new pulse sequence designs. Communication to the team will be necessary to show the progress of the data analysis. The team consists of physicists, chemists, pathologists, and neuroscientists. Presentations at local conferences and workshops is preferred if the student produces exciting results.My research develops and optimizes magnetic resonance imaging methods for the purpose of understanding central nervous system disorders. We develop and optimize pulse sequences, hardware, and analysis software. We also apply our new methods to study animal models of central nervous system disorders. Work is performed on a 7 T 21 cm bore magnet running Bruker’s Paravision 5.0. We are using oscillating gradient spin echo sequences to infer submicron axon diameters, and multi-metric MRI to correlate anatomical changes with observed MRI changes. The student will be responsible for analyzing the data and communicating the results to the team. The student will run and modify Matlab code to analyze the MRI data. The student will perform statistical comparisons between MRI data and histological data. The possibility exists for the student to learn to collect the data as well. Collection requires the student to operate Paravision to collect MRI data and handle human tissue samples and rodents. The student will attend group meetings to present results. The student could be required to present data at local conferences and workshops if the data produces meaningful results.The student will preferably have experience with, or the desire to learn Matlab, both running and adapting Matlab code. The student will either have knowledge in neuroscience or physics/engineering and be willing to learn the other. The student will be required to handle and image mice and tissue samples. This will require that the student take ethics and handling training courses upon arrival. The student should have good communication skills, both written and oral.
Gatys et al. [1] developed an algorithm in 2015 that creates artistic images from photographs based on the style of famous artists (such as Van Gogh and Picasso). Their main contribution is that content and style in convolutional neural networks are separable. They demonstrate that it is possible to manipulate both representations independently to produce new images, and they do this by matching content representation of photographs with style representations of well-known artists. The results are amazing, namely paintings that look like the underlying photograph, but in the style of famous artists.  The aim of this project is to create a similar algorithm, but for music. In other words, develop a deep neural network that can change the style of one song into that of another, in a manner similar to the process of remixing popular songs. This work will consist of determining if a similar observation can be made with networks used in music processing to separate the song's instrumentals and vocals. Then, investigation will occur to determine if it is possible to morph the instrumentals into another style of music and match the vocals to the new instrumentals.  This project will be part of a larger collaboration into this problem that is set to begin in September 2017. Students will be required to sign a non-disclosure agreement for this project as the work is in collaboration with an industry partner. [1] L. A. Gatys, et al., "A Neural Algorithm of Artistic Style," CoRR, vol. abs/1508.06576, 2015.Dr. Henry has worked on many applications of deep neural networks including a data augmentation techniques for deep convolutional neural networks (ConvNets),using ConvNets to classify satellite image pixels for the creation of a land use/land class maps, and, recently, applications to precision agriculture. Additionally, Dr. Henry has recently started investigating the marriage of computational topology and proximity approaches with current machine learning methods based on insights gained through his work on applications of machine learning. Dr. Henry is also an expert in general purpose computing using GPUs, which is the computational engine driving recent advances in deep learning. The student will be asked to read academic papers on relevant deep network architectures. Once comfortable with the material, the student will implement the candidate network architectures using a deep learning framework (such as TensorFlow or Caffe). This will be followed by data processing required to train the network, then training and validation of the network, validation of results, comparison with other networks, and drafting a technical report detailing their efforts. The student will have access to state-of-the-art GPUs available in my GPU laboratory, which is associated with the NVIDIA GPU Education Centre at the University of Winnipeg. Further, the student may have the opportunity to participate in a publication resulting from this work depending on the results.Students must have a strong mathematical background, e.g. from a Computer Engineering, Electrical Engineering, or Computer Science. Students must also have taken an undergraduate machine learning course, a computer architecture course, and have strong programming and development skills. Knowledge in any of the following areas would be an asset:- General purpose (scientific) programming for GPUs;- Deep learning theory;- Deep learning frameworks (such as TensorFlow or Caffe); and- The ability to play a musical instrument, read sheet music, along with music theory experience.
This work is an extension of an existing collaboration that aimed to train a deep learning convolutional neural network to classify satellite images in terms of land-use and/or land-cover. Initial results are promising and the proposed project is to improve the accuracy of the existing solution and to extend the work to other jurisdictions.  In 2012, Alex Krizhevsky, Ilya Sutskever, and Geoffrey Hinton won the ImageNet Large Scale Visual Recognition Challenge (ILSVRC) - by a significant margin - using a deep learning convolutional neural network. Briefly, a neural network is a mathematical abstraction based (very) loosely on the behaviour of neurons in the brain. A neural network is composed of layers of neurons, and the term deep learning characterizes a neural network with many more layers and many more parameters than a traditional neural network. Since 2012, deep learning convolutional neural networks have been successfully applied in many interesting applications to produce amazing results. Of particular interest to this project is the work by Jonathan Long, Evan Shelhamer, and Trevor Darrell in using fully convolutional neural networks for performing semantic segmentation of images. Here the goal is to apply this approach to satellite images. Specifically, each pixel in a satellite corresponds to a square area of land, and, depending on the equipment used to capture the image, can contain infrared channels in addition to the typical RGB channels found in most digital images. Current work included implementing the architecture proposed by Long, et al. where the approach had to be modified for use with images containing more than three channels. The approach was implemented using Google's TensorFlow framework. GANs and RNNs will be the focus of this project in order to improve the results. The proposed project has many applications, including generating land use maps and flood forecasting. Dr. Henry has many years’ experience working in the area of reinforcement learning and working with theoretical frameworks for modelling human perception.  Recently, the systems developed for experimentation by Dr. Henry have been implemented using GPUs, and he has begun to investigate the use of descriptive proximity spaces for improving results produced by deep neural networks. Further, Dr. Henry has recently completed a 6-month project with a local machine learning company, in which the aim was to investigate data augmentation techniques to improve training of deep learning convolutional neural networks.The student will be asked to read relevant papers to gain a deep understanding of the approach and to perform a literary search for papers more papers in this area. Once comfortable with the material, the student will implement the networks (using TensorFlow). This will be followed by data processing required to train the network, then training and validation of the network, validation of results, comparison with other remote sensing techniques, and drafting a technical report detailing their efforts. The student will have access to state-of-the-art GPUs available in my GPU laboratory, which is associated with the NVIDIA GPU Education Centre at the University of Winnipeg. Further, the student may have the opportunity to participate in a publication resulting from this work depending on the success of the approach.Students must have a strong mathematical background, e.g. from a Computer Engineering, Electrical Engineering, or Computer Science. Students must also have taken an undergraduate machine learning course, a computer architecture course, and have strong programming and development skills. Knowledge of general purpose (scientific) programming for GPUs and/or remote sensing would be an asset.  
This research program investigates the educational and psychosocial needs of refugee children and youth who have recently settled in Manitoba. Through the use of individual interviews and focus groups, the research team will endeavour to learn about the unique needs and experiences of newcomer youth, particularly from sub-Saharan Africa and Syria. A youth advisory council will be developed as a means to gather ongoing data from students as they transition to life in Canada and as they interact with fellow Canadians. Students from refugee and non-refugee backgrounds will be invited to attend the group and contribute to the development of recommendations for policy and practice to assist with developing best practices for supprting integration. Two regional focus group consultations will be held in Manitoba where individuals from community agencies, settlement services, school divisions and government will be invited to share regional concerns and suggestions. Service providers, community agencies and schools have articulated an urgent need to acquire more knowledge on the unique pre-migraiton experiences of refugees and to better understand how to provie support to ensure successful integration. This research progam offers a collaborative model for reciprocal learning, active engagement of stakeholders and the potential to have direct impact on the fields of Education and Settlement. Findings will help to support the mental health of children, youth and adults who are struggling with issues related to trauma, loss, and the effects of war. My research is centred around providing support to teachers who work with children and youth who are affected by war. I conduct research in post-conflict environments and with children and youth who are affected by war and are now living in Canada. I teach courses designed to help prepare preservice and inservice teachers to better support the integration and psycosocial support for children who have come from diverse backgrounds. I work extensively with community partners who are also committed to supporting refugees and newcomers in Canada. Community involvement and capacity building are also a major focus of my dissemination plan.  The student will work as part of a connected research team. Under the mentorship of the principal investigator, the student will coduct literature reviews, interviews, organize data and do ongoing analysis of findings. In addition, the student will attend regular team meetings and he/she will work collaboratively with the lead researcher. The student will be responsible for contributing ideas and recommendations to better support the integration of newcomers in Manitoba. It is expected that the student will contribute to writing articles and chapters and to help disseminate findings to the field. Presenting at conferences and to school groups may be included as part of dissemination and the student will have the opportunity to take part in these activities. The student should have strong interpersonal skills and a willingness to work with teachers, parents, and youth. Background knowledge or understanding of the issues concerning children and youth affected by war is also an asset. Experience in teaching or working with children would be beneficial. Students will be required to use a computer and do basic word processing. Tasks will include some transcribing, interviewing, data organization and analysis and knowledge dissemination. Strong writing and organizational skills are essential. 
The purposes of this research are: (1) conduct a needs assessment of the current career development and counselling programs for newcomer/refugee youth in middle and secondary schools in Manitoba; (2) examine best practices for early intervention to foster informed career decision-making for newcomer/refugee youth, and; (3) develop recommendations and professional development activities/lessons to prepare counsellors to assist with career decision making for youth from newcomer/refugee backgrounds. The overarching goal is to provide counsellors with knowledge and practical resources to help provide career counselling to middle and secondary level newcomer and refugee youth in Manitoba. The research project will include individual interviews and focus groups with youth and adults in the community and in schools in Manitoba. Community consultations will be conducted for the purpose of engaging with relevant stakeholders to better inform policy and practice. The intent is to develop lessons and curriculum to be utilized in schools and with career development practitioners in the field. A pilot study will be conducted and pre- and post- test questionnaires will be provided to participants as a means to gather data on the effectiveness of the lessons.  My research is centred around providing support to teachers and counsellors who work with children and youth who are affected by war. I conduct research in post-conflict environments and with children and youth who are affected by war and are now living in Canada. I teach courses designed to help prepare preservice and inservice teachers to better support the integration and psycosocial support for children who have come from diverse backgrounds. I work extensively with community partners who are also committed to supporting refugees and newcomers in Canada. Community involvement and capacity building are also a major focus. The student will work as part of a connected research team. Under the mentorship of the principal investigator, the student will coduct literature reviews, interviews, organize data and do ongoing analysis of findings. in addition, the student will attend regular team meetings and he/she will work collaboratively with the lead researcher. The student will be responsible for contributing ideas and recommendations to better support the integration of newcomers in Manitoba. It is expected that the student will contribute to writing articles and chapters and to help disseminate findings to the field. Presenting at conferences and to school groups may be included as part of dissemination and the student will have the opportunity to take part in these activities. The student should have strong interpersonal skills and a willingness to work with teachers, parents, and youth. Background knowledge or understanding of the issues concerning children and youth affected by war is also an asset. Experience in teaching or working with children would be beneficial. Students will be required to use a computer and do basic word processing. Tasks will include some transcribing, interviewing, data organization and analysis and knowledge dissemination. Strong writing and organizational skills are essential. 
The purposes of this research are: (1) conduct a needs assessment of the current psychosocial and counselling needs for newcomer/refugee youth in middle and secondary schools in Manitoba; (2) examine best practices for supporting newcomer/refugee youth in Canadian schools, and; (3) develop recommendations and professional development activities/lessons to prepare counsellors to assist youth from newcomer/refugee backgrounds. The overarching goal is to provide counsellors with knowledge and practical resources to help provide trauma informed practices and trauma sensitive environments. While not providing therapeutic services, the goal is to provide basic support for children and youth who are transitioning to life in Canada adn to give teachers and counsellors the knowledge they need to support newcomers.  The research project will include individual interviews and focus groups with youth and adults in the community and in schools in Manitoba. Community consultations will be conducted for the purpose of engaging with relevant stakeholders to better inform policy and practice. The intent is to develop lessons and curriculum to be utilized in schools and with teachers and counsellors in the field. A pilot study will be conducted and pre- and post- test questionnaires will be provided to participants as a means to gather data on the effectiveness of training activities.  My research is centred around providing support to teachers and counsellors who work with children and youth who are affected by war. I conduct research in post-conflict environments and with children and youth who are affected by war and are now living in Canada. I teach courses designed to help prepare preservice and inservice teachers to better support the integration and psycosocial support for children who have come from diverse backgrounds. I work extensively with community partners who are also committed to supporting refugees and newcomers in Canada. Community involvement and capacity building are also a major focus.The student will work as part of a connected research team. Under the mentorship of the principal investigator, the student will coduct literature reviews, interviews, organize data and do ongoing analysis of findings. in addition, the student will attend regular team meetings and he/she will work collaboratively with the lead researcher. The student will be responsible for contributing ideas and recommendations to better support the integration of newcomers in Manitoba. It is expected that the student will contribute to writing articles and chapters and to help disseminate findings to the field. Presenting at conferences and to school groups may be included as part of dissemination and the student will have the opportunity to take part in these activities. The student should have strong interpersonal skills and a willingness to work with teachers, parents, and youth. Background knowledge or understanding of the issues concerning children and youth affected by war is also an asset. Experience in teaching or working with children would be beneficial. Students will be required to use a computer and do basic word processing. Tasks will include some transcribing, interviewing, data organization and analysis and knowledge dissemination. Strong writing and organizational skills are essential. 
This research program investigates the educational and psychosocial issues of refugee children and youth who have recently settled in Manitoba. Through the use of individual interviews and focus groups, the research team will endeavour to learn about the unique needs and experiences of newcomer youth particularly from sub-Saharan Africa and Syria. A youth advisory council will be developed as a means to gather ongoing data from students as they transition to life in Canada and as they interact with fellow Canadians. Students from refugee and non-refugee backgrounds will be invited to attend the group and contribute to the development of recommendations for policy and practice to assist with developing best practices for supprting integration. Two regional focus group consultations will be held in Manitoba where individuals from community agencies, settlement services, school divisions and government will be invited to share regional concerns and suggestions for policy and practice. Service providers, community agencies and schools have articulated an urgent need to acquire more knowledge on the unique pre-migraiton experiences of refugees and to better understand how to provie support to ensure successful integration. This research progam offers a collaborative model for reciprocal learning, active engagement of stakeholders and the potential to have direct impact on education and settlement. My research is centred around providing support to teachers who work with children and youth who are affected by war. I conduct research in post-conflict environments and with children and youth who are affected by war and are now living in Canada. I teach courses designed to help prepare preservice and inservice teachers to better support the integration and psycosocial support for children who have come from diverse backgrounds. I work extensively with community partners who are also committed to supporting refugees and newcomers. Community involvement and capacity building are also a major focus of my dissemination plan. The student will work as part of a connected research team. Under the mentorship of the principal investigator, the student will coduct literature reviews, interviews, organize data and do ongoing analysis of findings. in addition, the student will attend regular team meetings and he/she will work collaboratively with the lead researcher. The student will be responsible for contributing ideas and recommendations to better support the integration of newcomers in Manitoba. It is expected that the student will contribute to writing articles and chapters and to help disseminate findings to the field. Presenting at conferences and to school groups may be included as part of dissemination and the student will have the opportunity to take part in these activities. The student should have strong interpersonal skills and a willingness to work with teachers, parents, and youth. Background knowledge or understanding of the issues concerning children and youth affected by war is also an asset. Experience in teaching or working with children would be beneficial. Students will be required to use a computer and do basic word processing. Tasks will include some transcribing, interviewing, data organization and analysis and knowledge dissemination. Strong writing and organizational skills are essential. 
Ultracold neutrons (UCN) are slow moving neutrons that can be stored in material, magnetic, and/or gravitational bottles. Once they've been confined using such methods, their properties can be studied very carefully to search for deviations from expectations based on the standard model of particle physics.  A new source of UCN will soon be available at TRIUMF – Canada's national laboratory for particle and nuclear physics and accelerator-based science.  This new facility is projected to provide the highest density of UCN ever produced in the world, and will be used to push some very interesting physics experiments to unprecedented levels of precision.Initially we are focused on a measurement of the neutron electric dipole moment (nEDM), which among other things could help explain the predominance of matter over antimatter (baryon asymmetry) in the universe today. To make a precision measurement of the nEDM requires  a very stable and very homogeneous magnetic field.  Significant R&D effort goes toward designing the electromagnetic coils needed to generate this field.   Owing to the very large parameter space involved in coil design, we plan to employ graphics processing units (GPUs) to greatly accelerate magnetic field calculations and search for optimal designs.  Writing and/or modifying a GPU-enabled Biot-Savart solver will be an important component of this project.My main research interest is the development of novel techniques of nuclear magnetic resonance (NMR) and magnetic resonance imaging (MRI), with a particular focus on low field NMR/MRI and the use of hyperpolarized nuclei.  Applications of my work range from medical imaging to fundamental physics.  Current research projects and collaborations include (i) TRASE MRI, which is a new imaging technique that uses RF phase-gradient fields to achieve spatial encoding, (ii) experimental searches of the possible permanent electric dipole moment (EDM) of the neutron and Xe-129, and (iii) high performance computing using graphics processing units (GPUs). The student will be become familiar with (i) the basics of magnetic field generation, (ii) our existing analytical and numerical design methods, and (iii) basic data analysis and graphing programs.  This will involve reading research papers, running the computer code, and presenting results.  As the student's knowledge and confidence grows through supervisor-directed design projects, it is hoped that they will begin to direct their own explorations of coil designs by running their own optimizations and/or modifying the design code.Students should have completed at least second or third year of an undergraduate Physics degree.  They should have taken a course on electricity and magnetism, as well as taken courses on the standard mathematical techniques used in physics and engineering.  Previous computer coding experience (e.g. fortran, python, C++, etc.) would be a great asset, but is not necessary.  Prior experience with GPU computing is not expected.
Transmit Array Spatial Encoding (TRASE) is a new method of performing magnetic resonance imaging (MRI) that relies on the use of radio-frequency (RF) fields, rather than static gradient fields, to achieve spatial encoding.  By eliminating the hardware associated with conventional gradient field generation, the new TRASE method could result in quieter, cheaper MRI scanners, and open up new opportunities for the use of magnetic resonance techniques in science and industry.Because TRASE is very new compared to conventional MRI (which is ~40 years old) and because very few groups have started to work on TRASE, there remains much to be learned about all its advantages and potential limitations.  Optimization of TRASE sequences is largely unexplored, too.  In addition to theoretical and experimental exploration of these questions, numerical simulations also provide valuable insight.  This project will focus on Monte Carlo simulations of TRASE sequences and imaging experiments.   The Monte Carlo approach incorporates the important effects of diffusion by tracking the accumulated phase of individual spins undergoing a random-walk.  The more spins in the simulation, the more accurate the results will be.  By harnessing the power of parallel computing through a graphics processing unit (GPU), a very large number of spins can be tracked, and hence a highly accurate result can achieved in a short amount of time.  This in turn allows one to run a wider range of simulations and explore greater detail about TRASE behaviour.My main research interest is the development of novel techniques of nuclear magnetic resonance (NMR) and magnetic resonance imaging (MRI), with a particular focus on low field NMR/MRI and the use of hyperpolarized nuclei.  Applications of my work range from medical imaging to fundamental physics.  Current research projects and collaborations include (i) TRASE MRI, which is a new imaging technique that uses RF phase-gradient fields to achieve spatial encoding, (ii) experimental searches of the possible permanent electric dipole moment (EDM) of the neutron and Xe-129, and (iii) high performance computing using graphics processing units (GPUs). The student will be become familiar with (i) the basics of TRASE MRI, (ii) our existing GPU-enabled Monte Carlo simulation code, and (iii) basic data analysis and graphing programs.  This will involve reading research papers, running the computer code, and presenting results.  As the student's knowledge and confidence grows through supervisor-directed simulation projects, it is hoped that they will begin to direct their own explorations of TRASE MRI by running their own sequence simulations and/or modifying the simulation code.Students should have completed at least second or third year of an undergraduate Physics degree.  They should have taken a course on electricity and magnetism, as well as taken courses on the standard mathematical techniques used in physics and engineering.  Previous computer coding experience (e.g. fortran, python, C++, etc.) would be a great assest, but is not necessary.  Prior experience with GPU computing is not expected.
Microorganisms such as bacteria and fungi are capable to perform region- and stereo-selective reactions on organic compounds. The different possible microbial reactions include oxidation, reduction, and degradative reactions. Many of these reactions allow or the production of new compounds that would be extremely difficult to synthesize chemically. For instance hydroxylation at inactivated methylene of steroids is a very common microbial reaction. The results obtained from microbial transformation are quite often similar to those obtained from mammal biotransformation. The parallel relationship between mammals and microbial transformations is due to the fact that many fungi, such as the filamentous fungus Cunninghamella, utilize the enzyme cytochrome  P-450 monoxygenase in the metabolism of xenobiotics.  This enzyme system is analogous to the enzyme system used by mammals, allowing microbial transformations to be used as successful in vitro models for mammalian drug metabolism.  . A lead of bioactive compounds can also be generated through microbial transformations of natural products. The metabolic products often have better bioactivity with minimal toxicity compared to the parent natural productI work in the area of natural products based drug discovery. For this project, we screen several plants in our in-house bioassays and then carry out bioactivity directed phytochemical studies on then in order to isolate biomedical agents. Structures of these compounds are determined using NMR spectroscopic methods. We apply microbial transformation approach to modify the structures of bioactive natural products in order to study their structure-activity relationships studies.Student will be involved in carrying out all research experiments. Student will also be trained in the applications of:  (i) various chromatographic techniques for the purification of natural products; (ii) structure determination of natural products and (iii) microbial transformation experiments. Basic chemistry and chromatographic skills.
Canada's forest regions face unprecedented rates of economic transition, social pressure, and environmental change associated with ongoing development and a changing climate. Communities must be able to conserve ecosystems, be adaptive amid forces of economic restructuring, and address conflict to support local wellbeing. Our partnership will address the need for regional, subnational and national networking through the formalization of the Forest-Community Innovation Network. This will be a locally mandated nationalnetwork and will support transdisciplinary research, education, and action to advance forest-community sustainability. Our goal is to develop cutting-edge models and techniques to bolster community adaptability and resilience, cross-cultural collaboration, and innovation in Canada's forest communities and ecosystems. We will do this by conducting community-based research to 1) Share data, information, and stories to support co-production of knowledge about forest and community conditions in a manner that reflects diverse groups, values, knowledges, and cultural and research protocols; 2) Support education and training by bridging youth and Elders, communities, professionals, and researchers to improve capacity; 3) Co-develop and test improved models of collaborative governance for sustainable community and forest development, including better decision processes for integrated approaches toforestry and allied sectors.Dr. Ryan Bullock of Environmental Studies and Sciences researches the human dimensions of environmental resources with a focus on how societies respond to social-ecological crises, conflicts and change. This means understanding how different societal actors perceive, innovate and adapt to changes induced by, for example, climate change and land use, in order to devise collaborative solutions. He focusses on community forestry, cross-cultural collaboration, and forest policy and management.The Research Assistant will play a valued role as part of the Environment and Society Research Group (ESRG). Our new colleague will provide research support for ongoing team research projects, but primarily the Forest-Community Innovation Network. FCIN is an emerging collaborative research network led by academics and representatives from northern and Aboriginal communities, governments and NGOs who are dedicated to improving local control and benefits from natural resource development. The Research Assistant would help with the coordination, communication and completion of team research-related tasks and will be directly supervised by Dr. Bullock, Canada Research Chair in Human-Environment Interactions. The successful candidate will help collect and analyze qualitative data, which could include conducting interviews with stakeholders, reviewing documents, assisting with community workshops and focus groups, and conducting literature reviews. The assistant will also support preparation of manuscripts, proposals, presentations, and social media.Human Geographer or related background;Demonstrated experience with community-based, qualitative, and mixed-methods research;Proven experience working independently;Excellent writing skills; Ability and willingness to work in team settings;Previous experience working with multiple stakeholders and/or Indigenous peoples an asset; GIS/Geomatics background an asset.
My research group is studying a number of questions about the stability of AdS toward the formation of black holes from both analytical and numerical viewpoints, and a Mitacs GRI student could be involved in either aspect depending on student interests.  A potential project involves the development of perturbative approaches to the gravitational time evolution of small-amplitude initial states.  This has had a number of analytic successes in the past but has so far only been applied in the simplest case of spherical symmetry.  The Mitacs intern would extend the small-amplitude theory beyond the simplest cases, developing new approaches to derive the perturbative equations of motion.  In parallel, the intern  will use the perturbative theory to carry out very long time evolutions of low-amplitude initial states.  These are too challenging for direct numerical study, but connecting perturbative and numerical approaches will allow access to new regions of parameter space.  As an alternative, a Mitacs intern could study the how results on black hole formation in AdS relates to the full AdS/CFT correspondence.  In particular, the full correspondence involves several extra dimensions, and the intern would determine how the gravitational collapse process varies over these dimensions.In mathematical terms, these projects involve numerical and approximate solutions to coupled, nonlinear differential equations.  Therefore, the results are of interest in pure mathematics as well as relativity and string theory.Anti-de Sitter (AdS) spacetime, the solution to Einstein's equations with a negative cosmological constant, is extremely important in string theory because gravitational physics in AdS can be mapped to the physics of certain quantum field theories (particle physics).  In this context (the AdS/CFT correspondence), thermal states of the field theory correspond to black holes in AdS, so it is important to understand what initial states lead to gravitational collapse and black hole formation.  This is a very active research area and involves both analytical and numerical techniques.The intern will carry out analytical calculations relating to small perturbations around a fixed background; these are needed to formulate a simplified perturbative theory of gravitational collapse or to study gravitational collapse behavior in the full AdS/CFT correspondence.  Most potential projects will also involve running simulations and analyzing data using high performance computing through the ComputeCanada consortium.  If the intern is interested, projects can involve developing new programs or modifying existing code for AdS gravitational collapse to investigate new cases of interest.  All aspects of these projects can involve collaborations with other members of my research group (undergraduate and graduate students and myself).  The student should have a thorough understanding of differential equations, especially as they apply to physics, and a basic understanding of general relativity is also necessary for analytic projects.  Some degree of competence with programming is helpful also as several possible projects require some coding.  The student should be a physics major or else a mathematics or computer science major with a strong physics background.
The Canadian Prairies and the Province of Manitoba are major agricultural regions, with immense land areas used for crop production.  Innovative farming methods and equipment have always been developed in this part of the country, and the present confluence of sensor development, robotics, and machine learning offers a very exciting, if not revolutionary, approach to the way we grow and harvest our food.  It is no longer the realm of science fiction to consider, for example, the use of robotic systems (e.g. drones) equipped with small but high-resolution optical sensors to monitor crop development and health, as well as to distinguish and destroy insects and weeds that threaten the crops.  The critical missing step in this procedure is, of course, the rapid and accurate analysis of the very large amounts of complex image data.  This requires machine learning and parallel computing hardware, both of which have advanced rapidly in the last few years.It is this critical computational step that will be the main focus of this project.  We will work closely with local academic and industrial collaborators to develop optimized deep neural networks to identify crop plants versus weeds at all stages of their growth.  This will start with ‘regular’ images taken in the visible range with standard cameras, and will later expand to hyperspectral images that contain additional rich information outside the visible range.  The ultimate goal is a deep network solution capable of working in real-time, identifying and analyzing, plant-by-plant, the tens-of-thousands of square kilometers of crops in Manitoba.My interest is in the application of applied parallel computing techniques using graphics processing units (GPUs) to solve real-world problems.  Recent research projects include the application of machine learning to production line inspection systems and the acceleration of hydrological modelling for hydro-electric power generation and flood prediction.  I have long been interested in the use of advanced technology and computing methods in agriculture and food production, which is the focus of this project.The student will be asked to read academic papers on the machine learning networks suitable for precision agriculture and plant image recognition.  The student will develop, train, and analyze deep neural networks for visible and hyperspectral image recognition of crop plants and weeds.  The student will be expected to present their on-going progress and results at group meetings, and to liaise with visiting research collaborators.  The student will have access to state-of-the-art GPU computers available at the University of Winnipeg.  Opportunities for journal publication of the resulting work are expected.Students should have completed at least the third year of an undergraduate Computer Science, Engineering, or Physics degree.  They should have taken courses on the standard mathematical techniques used in science and engineering, and have computer coding experience.  Prior experience with machine learning and GPU computing would be a preferred skill of the ideal candidate.
This project asks the following question. Is there a measurable connection between satellite imagery and socio-economic characteristics? Simply stated, is it possible to detect areas of urban impoverishment from space? Related to this overall focus are three questions: (1) Can urban structural elements (ie. residential, industrial, etc.) be mapped using satellite imagery to allow for accurate identification and classification of these different areas?; (2) Do areas of impoverishment exhibit unique characteristics when compared against other the urban elements?, and; (3) Which satellite products and digital image analysis techniques are best at answering these questions? This project seeks to begin to answer these questions by: (1) Conducting a comprehensive literature to determine what has and is being done, (2) Based on the literature review develop an approach that permits the detection and classification of urban structural elements, and; (3) Implement the approach to determine the effectiveness of the identified approaches.My area of expertise deals with the mapping of urban landscapes and specifically urban areas within the developing world. I use optical and synthetic aperture radar data, with appropriate fusion techniques to derive analytical products that support the classification and categorization of urban landscapes. More specifically, my research seeks to identify the various structural components contained within the urban system, such as identifying residential versus commercial areas. The student will conduct a review of literature to determine the current methods of analyzing SAR and optical data for urban environments. Based on this review the student will then implement the techniques identified on case study areas that will be determined at the start of the project. Based on the review of literature and data analysis, the student, in conjunction with their faculty supervisor and possible other team members will draft a manuscript for publication. The student will be required to organize the satellite data and maintain detailed notes on their analytical approaches.The student will need a foundation in imagery analysis theory (optical data required, and SAR data preferred but can be taught if needed), image analysis software including ENVI or Idrisi Terrset and geographical information system theory and application (ArcGIS). Furthermore students should posses basic skills in literature analysis, writing of literature reviews, and the ability to work in a team environment with the goal of drafting a manuscript for publication. Students should posses strong interpersonal communication and organizational skills.
The form of our cumulant functional has been derived from first principles, and the computational algorithm has been incorporated into software maintained by our research group.  Preliminary research involving our cumulant functional will involve the calculation of molecular and chemical properties (eg. geometries, dipole moments, ionization energies, electron affinities, conformational barriers, and reaction energies and barriers) of common molecular test sets for new electronic structure methods.  Initial calculations will also involve novel test cases to demonstrate the efficiency and accuracy of our method in comparison to existing methods.Concurrent with the benchmarking of our method, work will also be concentrated on the improvement of the current natural orbital optimization algorithm, which is used to determine the electronic structure of molecular systems using our functional.  Cumulant functional theory is a relatively new approach to electronic structure theory and therefore the optimization procedures are not well matured.  Our goal is to tailor existing optimization procedures to our algorithm and adapt our code to parallelization on graphical processing units (GPUs) to maximize the efficiency of our method.This research involves the development of a new electronic structure method for the accurate and effiicent study of complex chemical systems.  It is a cumulant functional method that improves upon existing molecular models by employing two very different approaches to the errors incurred by molecular orbital theory.  This method allows for accurate study of bond breakage and formation, excited states, and transition metals, which are systems that are difficult for existing efficient electronic structure methods.  It will make accurate computational studies of large molecular ensembles, such as those in biological systems (e.g. enzymes), possible.  Depending on the particular background of the student, the role can be varied from performing computational chemistry calculations to editing a computer algorithm written in Fortran 90.  Performing computational chemistry calculations will involve using a LInux interface to create molecular input files, submit calculations to a supercomputer, and analyze the resulting output files.  Students with some computer programming skills, or willing to learn, may be involved in the improvement of the optimization algorithm.  This will involve using a Linux interface to edit Fortran 90 code, compiling the software and running test calculations.A background in chemistry or physics is desirable.  The research is based in quantum chemistry, and therefore undergraduates are not expected to have much expertise in the area.  Much of the relevant electronic structure theory will be learned during the project.  Some experience with UNIX, and possibly programming, will be asset but not a necessity.
In sport settings, where success is highly valued, athletes frequently engage in self-handicapping - a form of self-presentation (i.e., wanting other people to see you in a certain way). Self-handicapping gives an excuse for poor performance before competition (e.g., an athlete who says they have a sore leg prior to competition and then if not successful can say their poor performance is because of the sore leg). Self-handicapping can impair the performance of athletes. Motivational imagery is mental imagery that athletes use to imagine the emotions and anxiety associated with performing, feel in control and confident, and imagine reaching one’s goals (e.g., winning). Motivational imagery use may buffer the frequency of self-handicapping behavior. Athletes who use more motivational imagery are expected to do less self-handicapping. In this study, athletes will complete questionnaires about their imagery use, imagery ability, and self-handicapping behaviours to learn about the role of imagery in self-handicapping.My research area is assessing athlete's use of mental skills and how this relates to sport performance. My main area of interest is in athlete's use of mental imagery and their ability to effectively use that imagery. As described by White & Hardy (1998) "imagery is an experience that mimics real experience".  We can include smell, tastes, sounds, movement, and feel in our images without actually experiencing the real thing. All athletes have the ability to use imagery but we differ in the quality of our images (e.g., how clear the images are). 1. Recruit athlete participants2. hand out and collect completed consent forms3. hand out and collect completed questionnaires4. Enter questionnaire responses into spreadsheet5. With guidance run basic analyses of data (e.g., average, percentages)6. With guidance search the literature and make a list of relevant literatureStrong English language verbal communication skills. Physical education, sport science, kinesiology, sport coaching, or psychology academic background preferred.Experience with SPSS or Excel would be an asset but not required.
Athletes from higher competitive levels report frequent use of mental imagery. Imagery use and ability have a reciprocal relationship - athletes who use imagery most often are better at imagery, athletes who are better at imagery use imagery more often. Athletes attach various meanings to their images. A single image can have multiple interpretations by one athlete. The emotional interpretation of an image is individualized and can influence both performance and performance expectations. Some of my previous research (Gregg & Hall, 2017) suggests  the meaning of images changes with imagery ability and across time and contexts. The purpose of this study is to assess athlete imagery use, imagery ability, and image meaning at several time points in a sport season (i.e., beginning, mid-season, playoffs/championships, and off season). This will be accomplished via questionnaires given to adult athletes from both team and individual sports.   My research area is assessing athlete's use of mental skills and how this relates to sport performance. My main area of interest is in athlete's use of mental imagery and their ability to effectively use that imagery. As described by White & Hardy (1998) "imagery is an experience that mimics real experience".  We can include smell, tastes, sounds, movement, and feel in our images without actually experiencing the real thing. All athletes have the ability to use imagery but we differ in the quality of our images (e.g., how clear the images are). 1. Recruit athlete participants2. hand out and collect completed consent forms3. hand out and collect completed questionnaires4. Enter questionnaire responses into spreadsheet5. With guidance run basic analyses of data (e.g., average, percentages)6. With guidance search the literature and make a list of relevant literatureStrong English language verbal communication skills. Physical education, sport science, kinesiology, sport coaching, or psychology academic background preferred.Experience with SPSS or Excel would be an asset but not required.
Athletes from higher competitive levels report frequent use of mental imagery. Imagery use and ability have a reciprocal relationship - athletes who use imagery most often are better at imagery, athletes who are better at imagery use imagery more often. Athletes attach various meanings to their images. A single image can have multiple interpretations by one athlete. The emotional interpretation of an image is individualized and can influence both performance and performance expectations. Some of my previous research (Gregg & Hall, 2017) suggests  the meaning of images changes with imagery ability and across time and contexts. The purpose of this study is to assess athlete imagery use and image meaning at several time points in a sport season (i.e., beginning, mid-season, playoffs/championships, and off season). This will be accomplished via one-on-one guided interviews with adult athletes from both team and individual sports.   My research area is assessing athlete's use of mental skills and how this relates to sport performance. My main area of interest is in athlete's use of mental imagery and their ability to effectively use that imagery. As described by White & Hardy (1998) "imagery is an experience that mimics real experience".  We can include smell, tastes, sounds, movement, and feel in our images without actually experiencing the real thing. All athletes have the ability to use imagery but we differ in the quality of our images (e.g., how clear the images are). 1. Recruit athlete participants2. hand out and collect completed consent forms3. take notes and assist the lead researcher in conducting athlete interviews4. transcribe audio recordings of the interviews5. With guidance assist in coding the interview dataStrong English language verbal communication skills. Physical education, sport science, kinesiology, sport coaching, or psychology academic background preferred.
Deep learning neural networks have advanced considerably over the last several years. The underlying issue facing DLNN is the availability of quality trained data. This research project seeks to develop two (2) fully labelled training data sets for the use in training DLNN for urban systems analysis. The first stage of the project will be to conduct a comprehensive review of literature to determine the best approaches to training data set development as well as the best categories to use for labelled. Once identified the second step of the project will be to begin the development of the training data sets. The first data set will be developed to represent urban structural types using optical remote sensing data (Sentinel-2 and Landsat 8) that is freely available and will be labelled using land use planning and census data for Canadian and American cities. The second data set will be a second fully labelled training set based upon Sentinel-1 SAR data. The third stage of the project will be to write a manuscript for the publication detailing the development of the training data.My area of expertise deals with the mapping of urban landscapes and specifically urban areas within the developing world. I use optical and synthetic aperture radar data, with appropriate fusion techniques to derive analytical products that support the classification and categorization of urban landscapes. More specifically, my research seeks to identify the various structural components contained within the urban system, such as identifying residential versus commercial areas. I am currently working with a computer engineer to develop deep learning neural networks for the purpose of classifying satellite imagery.The student will conduct a review of literature to determine the best approaches to developing a deep learning neural network training dataset for urban systems based on satellite imagery. Based on this review the student will then implement the techniques identified. Based on the review of literature and data analysis, the student, in conjunction with their faculty supervisor and possible other team members will draft a manuscript for publication. The student will be required to organize the satellite data and maintain detailed notes on their analytical approaches.The student will need a foundation in imagery analysis theory (optical data required, and SAR data preferred but can be taught if needed), image analysis software including ENVI or Idrisi Terrset, geographical information system theory and application (ArcGIS) and the use of census data. Furthermore students should posses basic skills in literature analysis, writing of literature reviews, and the ability to work in a team environment with the goal of drafting a manuscript for publication. Students should posses strong interpersonal communication and organizational skills.
Background: Cardiovascular disease is the leading cause of mortality in diabetic patients. Rodent diabetic models simulate human diabetics by displaying cardiac dysfunction independent of vascular disease, termed as diabetic cardiomyopathy. Aberrant cardiac energy metabolism is the earliest change observed prior to the onset of cardiomyopathy. Lack of insulin and hyperglycemia promotes cardiac glucotoxicity with concomitant accumulation of lipotoxic fatty acid (FA) metabolites, causing mitochondrial and endoplasmic reticulum (ER) dysfunction. Sustained ER stress promotes cell death by impairing protein degradation and promoting toxic accumulation of protein aggregates known as “proteotoxicity”. Indeed, uninterrupted lysosomal protein degradation by chaperone mediated autophagy (CMA) is critical for cellular homeostasis. Proteins targeted for degradation bind to lysosome-associated membrane protein-type 2A (LAMP-2A) that is rate-limiting for CMA and is putatively influenced by transcription factor EB (TFEB), a master regulator of lysosomal biogenesis. Indeed, humans and mice with loss-of-function of Lamp 2 gene exhibit cardiomyopathy. Since LAMP-2A is inhibited by high glucose and FA, it could be postulated that cardiac glucolipotoxicity mediated decreases in LAMP-2A supress TFEB to promote proteotoxicity and cardiomyopathy. Hypothesis: We hypothesize that in the diabetic myocardium, glucolipotoxicity reduces lysosomal LAMP-2A and TFEB content, rendering the heart susceptible to proteotoxicity, ER stress and mitochondrial dysfunction, thus exacerbating diabetic cardiomyopathy. Specific aims and Role of the student: 1) To examine whether TFEB content and lysosomal function are decreased in the diabetic myocardium. Lysosomes will be isolated from streptozotocin-diabetic mice hearts at 1, 4 and 12 weeks post treatment for immunoblot analysis of TFEB, CMA substrate binding, association and uptake assays.  2) To examine whether excess glucose and FA uptake and utilization are sufficient to impair TFEB and lysosomal function and augment ER and mitochondrial dysfunction. My research will examine how in the diabetic myocardium, excess glucose and lipids reduces lysosomal function, rendering the heart susceptible to proteotoxicity, endoplasmic reticulum stress and mitochondrial dysfunction. Data from this project will highlight the previously unexplored role of lysosomal signaling, biogenesis and function in diabetic heart disease. It is anticipated that selective targeting of lysosomal LAMP-2A and TFEB in the diabetic heart could prevent or ameliorate cardiomyopathy. My laboratory will utilize approaches ranging from isolated heart perfusion; mitochondrial function assessment; surgical, dietary and pharmacological manipulation of small animals; and signal transduction studies to address this question.To examine lysosomal function during diabetes in my laboratory, recruited student will work closely with Master’s student Ms. Purvi Trivedi. Preliminary studies by the student will assess whether LAMP-2A and TFEB protein and mRNA levels are altered during diabetes by performing immunoblot and polymerase chain reaction. Lysosomal, cytosolic, and nuclear fractionation from cardiomyocyte and whole hearts will be perfected by the recruited student to examine changes in protein expression of these targets.  This student will also be instrumental is setting up laboratory methods to assess CMA activity, and lysosomal function from cardiomyocytes and whole hearts. This student will also generate diabetic mouse model injecting C57BL6 mice with diabetes causing agents and collecting hearts four weeks later for lysosomal integrity assays. This student will also examine intramyocardial lipid level, mitochondrial function, protein markers of cardiac cell death and dysfunction in these diabetic mice using methods established in our lab. Furthermore the student will complement these in vivo findings by executing cell culture methodologies by specifically treating neonatal rat cardiomyocytes with adenoviruses overexpressing or silencing LAMP-2A and TFEB in the presence or absence of high glucose or fatty acids (conditions simulating diabetes) to evaluate lysosomal function. In addition, this student will have an opportunity to learn surgical techniques in mouse wherein he/she will implant osmotic pumps containing insulin to reverse diabetic complication and restore lysosomal function. Overall, this project will expand student’s undergraduate education by providing a well-rounded research experience in whole animal, cellular, and molecular biology techniques. By the end of the student training in my lab, he/she will have acquired additional skill sets for a bright career in biomedical sciences.Student must possess an undergraduate level background in cellular biochemistry or molecular biology or physiology or pharmacology. Student must have good to outstanding grades and a reasonable understanding of laboratory research and work culture. Student must be willing to learn and work in a team of research staff ranging from graduate students, fellows and technicians. Recruited student will be expected to work with chemicals, biomaterials, and animals for which adequate training will be provided. At the end of the program student will be expected to publish the work with inputs from supervisor. 
Cancer is uncontrolled cellular proliferation and growth as a result of mutations which could be due to environmental or biological stressors. Breast cancer is the second leading cause of death among Canadian women. The mechanisms of breast cancer induction and progression include resistance to hormone function, abnormalities in cell growth and death, and most notably, altered protein breakdown termed autophagy in the cellular garbage cans called lysosomes. Before cancer induction, protein breakdown exerts an anti-cancer effect by degrading and/or recycling damaged cellular organelles thus blocking the growth of cells. However, after tumor induction, protein breakdown is pro-cancerous since it enables cancer cell to harness nutrients for survival. The ambiguity in deciphering whether autophagy is a pro or anti-cancer pathway is attributed to lack of clarity on mechanisms regulating lysosome function during breast cancer leading to limited treatment options. Recently, nucleus resident protein, transcription factor EB (TFEB) was identified as an indicator of lysosome function. We hypothesize that in mammary cells during metabolic distress TFEB could function as a cancer regulating gene to remodel lysosome function and support a pro-cancerous environment. Using human and rodent breast cancer tissue and cells, our research will examine whether 1) lysosome autophagy is altered prior to and during breast cancer, 2) metabolic distress triggers changes in TFEB signaling, localization and activation manifesting as lysosomal abnormalities. This research will uncover breast cancer-specific modifications in lysosome function and protein breakdown pathways governed by TFEB and provide us a valuable therapeutic strategy to counter breast cancer. Reprogrammed energetics and metabolism is an emerging hallmark of cancer cells. Numerous oncogenic processes that are resistant to chemotherapeutics are found to exhibit features of intermittent oxygen and nutrient deprivation, mitochondrial stress, abnormal cell growth and suppressed cellular death. Recent studies have shown that abnormalities in cellular metabolism augment autophagy to facilitate cancer cells to precipitously adapt to environmental stressors by sustaining uninterrupted proliferation thereby evading demise by radiation and/or chemotherapy. Our laboratory is currently elucidating the mechanism by which tumor cell metabolism augment autophagy to facilitate cancer cells to precipitously adapt to environmental stressors by proliferating and resisting chemotherapy.To examine lysosomal function during cancer in my laboratory, recruited student will work closely with Master’s student Mr. Logan Slade. Preliminary studies by the student will assess whether LAMP-2A and TFEB protein and mRNA levels are altered in cancer by performing immunoblot and polymerase chain reaction. Lysosomal, cytosolic, and nuclear fractionation will be perfected in MD-MB 231 breast cancer cell by the recruited student.  This student will be able to learn laboratory methods to assess autophagy activity and lysosomal function. Also, this student will have an opportunity to learn surgical techniques in zebrafish embryos wherein he/she will transplant cancer cells. Overall, this project will expand student’s undergraduate education by providing a well-rounded research experience in a whole animal, cellular, and molecular biology techniques. By the end of the student training in my lab, he/she will have acquired additional skill sets for a bright career in biomedical sciences.Student must possess an undergraduate level background in cellular biochemistry or molecular biology or physiology or pharmacology. Student must have good to outstanding grades and a reasonable understanding of laboratory research and work culture. Student must be willing to learn and work in a team of research staff ranging from graduate students, fellows and technicians. Recruited student will be expected to work with chemicals, biomaterials, and animals for which adequate training will be provided. At the end of the program student will be expected to publish the work with inputs from supervisor. 
Background: Glycosylation is an enzymatic process wherein sugars are added to proteins, forming complex glycoproteins that are vital for cellular functioning. During the N-glycosylation process, α1,2-mannosyltransferase protein also known as ALG9 facilitates the addition of mannose residues to a growing oligosaccharide chain, which is subsequently added to nascent polypeptides in the endoplasmic reticulum (ER). Faulty glycosylation secondary to mutations in ALG9 gene result in CDG-IL, a rare subtype of Congenital Disorders of Glycosylation (CDG) characterized by seizures, psychomotor retardation and brain atrophy. Aim: The goal of this study is to develop a robust subcellular fractionation protocol to isolate the ER that may be utilized for further functional analysis of human ALG9 in vitro.Role of the student-experimental plan: The goal is to validate ER isolation in dermal fibroblasts from a patient with an ALG9 mutation and in yeast/zebrafish deficient for ALG9 or harboring wild type or mutant human ALG9. To separate purified ER, differential centrifugation and discontinuous sucrose gradients will be performed. Glycosylation is an extremely important function by which all human cells build sugar chains or glycans that are subsequently attached to other functional molecules, including proteins and lipids. The products of these attachments are called glycoproteins or glycolipids, and are required for the normal growth and function of all tissues and organs. Impairment in glycosylating enzyme disrupts glycan synthesis and metabolism leading to congenital disorder of glycosylation (CDG). Using human cells, yeast and zebrafish models Pulinilkunnil lab aims to examine molecular pathways by which impaired glycosylation promotes organellar distress compromise energy generation and protein quality control. To examine mechanisms of defective glycosylation, recruited student will work closely with Master’s student Ms. Liliam Rios. Preliminary studies by the student will assess the content of Alg9 protein and mRNA during genetic insufficiency by performing immunoblot and polymerase chain reaction. ER, cytosolic, and nuclear fractionation from fibroblasts will be perfected by the recruited student to examine changes in protein expression of these targets.  This student will also learn laboratory methods to assess ER function in yeast and mammalian cells. Overall, this project will expand student’s undergraduate education by providing a well-rounded research experience in a whole animal, cellular, and molecular biology techniques. By the end of the student training in my lab, he/she will have acquired additional skill sets for a bright career in biomedical sciences.Student must possess an undergraduate level background in cellular biochemistry or molecular biology or physiology or pharmacology. Student must have good to outstanding grades and a reasonable understanding of laboratory research and work culture. Student must be willing to learn and work in a team of research staff ranging from graduate students, fellows and technicians. Recruited student will be expected to work with chemicals, biomaterials, and animals for which adequate training will be provided. At the end of the program student will be expected to publish the work with inputs from supervisor. 
In recent years, Buddhism and Economics has emerged as an important area of academic inquiry. Produced by two groups of experts working in relative isolation from one another, scholarship in this field is, generally speaking, of two forms. Historians of religion and anthropologists have, on the one hand, investigated economic aspects of Buddhist practice and belief past and present. Economists and sociologists have, on the other hand, endeavoured to put forward alternative economic models that address major challenges facing our contemporary world. The present project forms part of the larger, seven-year SSHRC-funded "From the Ground Up: Buddhism and East Asian Religions" project that seeks through multidisciplinary collaboration and onsite study to traverse scholarly boundaries of this type. Taking as our focus the intersections between religion and economics at sacred centres--particularly Canada's Mount Wutai Buddhist Garden and Mount Wutai of China and Japan--two questions will orient our work: What does socioeconomic theory and method have to offer anthropologists, historians, and specialists in religious studies whose work documents and analyzes Buddhism’s pervasive and continuing importance in the economic sphere? And, what implications does the radical multiplicity of Buddhist encounters with economics have for Buddhist Economic theory?  The recreation of China’s sacred Mount Wutai throughout the Buddhist world provides a fascinating case study for this topic. Through onsite investigation and close reading of primary sources and secondary scholarship, we will address how commercial interests intersect with the needs of religious practitioners who they bring together via networks moving people, information, and goods at hubs of the transnational Mount Wutai cult. Our study should contribute to the growing body of scholarship that explores how economic interests shape the ways religious life looks and how religious life informs economic activity in Canada, China, Japan, and around the globe.I am scholar of Buddhism and East Asian Religions. My research explores how religious communities create and sustain sacred sites. I have written extensively on the pan-East Asian Mount Wutai cult. The current project focuses, in particular, the ways that economic interests intersect with religious practice at a collection of distant but intimately connected sites marked out by Buddhists as holy in Canada, China, and Japan.Working closely with coordinator Susie Andrews, the Mitacs Globalink Research Intern will contribute to this project in three ways. (1) She or he will compile essential documents produced about the transnational Wutai cult, especially those concerning the Wutai shan Buddhist Garden, and she or he will highlight material of particular importance for the study of Buddhism's interactions with Economics in this context . (2) She or he will analyze important secondary scholarship in the fields of Buddhism and Economics and Buddhist Sacred Place and help to prepare an annotated bibliography for faculty and student members of the "Buddhism and Business, Market and Merit" team. (3) She or he will join the project coordinator carrying out onsite research at key locations of the Mount Wutai cult, helping to conduct and transcribe interviews at Canada's Wutai shan Buddhist Garden.The ideal candidate for this project is keenly interested in the study of contemporary religion. She or he is a critical thinker with strong written and oral communication skills who enjoys working with people. Familiarity with Buddhist practice and belief past and present and/or training in the field of economics is an asset. 
There has been a shift in immigrant origins in Canada beginning in the 1960’s with the removal of explicitly racial discrimination in entry policies (Knowles 1997).  The diversity of international students in Canada today, originating from over 175 different countries (CIC Facts and Figures), is reflective of greater immigration trends. It is no surprise that state interest in international students is at an all time high. International students who study and subsequently immigrate to Canada have an advantage over other newcomers, who often face delays in the assessment of international credentials, and potentially incur costs of acquiring additional degrees in Canada. Another advantage for international students is that they undergo an initial period of acculturation that may allow for a smoother adjustment process. To what extent do international students see a future in Canada? For those who would like to stay permanently, how successful are they at acquiring Permanent Resident Status? For those who stay, what are their initial experiences in the labour market? These questions have implications for population issues in Canada. This project focuses on the experiences of international students in Toronto, Canada.The proposed project is part of a larger study I am completing into the experiences of international students in CanadaCurrent research includes international students in Canada, representations of immigration and national identity in Canada, and transnationalism and incorporation of Central American youth in Canada. This research project is qualitative, but I also do quantitative survey research.  The primary role of the student will be to conduct interviews with recently graduated international students (within 2 years following graduation) in Toronto, Canada. The student will meet with the primary researcher weekly to identify goals and discuss progress. The student will receive instruction on all research procedures. The ethics review for the project will be completed prior to the arrival of the student. The first task will be to contribute to a literature review through the collection of materials from libraries and the Internet (1 week). The second task will be to identify and recruit participants for inclusion in the project, and to set up dates/times for the interviews (2 weeks). The third task will be to carry out and audio-record 20 interviews (4 weeks). The fourth task will be to transcribe interviews (2 weeks). The fifth task will be to work with the primary researcher to code the data (1 week). The sixth task will be to produce two research briefs (2 weeks). The objective of the project is to contribute to the larger project objective to gain a better understanding of the experiences of international students in Canada, and to use this new knowledge to improve relevant outcomes for international students and Canada. Training is a key component of this position. The student will learn and/or improve valuable qualitative research skills, and gain an appreciation of important challenges and opportunities for international students in Canada.The student should have a background in the social sciences and be familiar with simple qualitative interviewing techniques. The student should have oral and written English proficiency adequate to carry out the research and write up research briefs. Knowledge of one or more additional languages is an asset. Basic computer skills, knowledge of library research, and Internet research skills are required. The student should have an interest in the topic of internationalization, and be capable of engaging in critique of issues affecting international students. The student should have excellent interpersonal skills. 
The project is to design and develop an archive for materials pertaining to the work of social philosopher and critic, Ivan Illich.  The Centre for Interdisciplinary Research on Narrative, under the directorship of Professor Clive Baldwin, houses a large archive of materials by, and about, Ivan Illich.  These materials require processing, cataloguing, and reviewing.  Further work is required to extend the archive.The project will produce a catalogue of materials, annotated bibliographies, and an online hub of other resources available to researchers across disciplines, and the design and implementation of an online presence for the archive.  Ivan Illich (1926-2002) was named by the UTNE Reader as the most important social philosopher of the twentieth century.  His works span education, medicine, linguistics, history, ecclesiology technology, gender, and the making of the modern mindset.  He once described his approach as prompting the questioning of modern-day certainties – identifying concepts, institutions, and values that are almost universally accepted and showing how these have become counter-productive.  Illich’s work, and critique to today’s society is of interest to students of sociology, philosophy, gender studies, education, and theology.The student will be involved with:a) data processing - checking materials, entering data into relevant computer software packages, retrieving and cataloguing materials from a range of sources;b) preparing materials for public access (for example, digitising materials, seeking copyright permissions);c) literature searches and reviews of selected materials, including bibliographic work; d) participating in supervision sessions to identify goals and learning opportunities over the course of the internship;e) the preparation of annotated bibliographies in a number of areas: education, theology, development, literacy and so on;g) attendance at the 'Introduction to narrative theory and research course' May 2017 (assuming it is scheduled);h) learning to use a number of computer software packages (for example, Citavi);i) the preparation of one or more manuscripts on the work of Ivan Illich (aimed at those in the helping professions) - with co-authorship status.This is an opportunity to engage with the works of one of the most important social philosophers of the 20th century, develop documentary research skills, produce a resource of interdisciplinary interest, and learn the process of writing for academic publication.Students should:a) have an interest in developing their skills in literature searching and review; an interest in the social sciences; and an interest in social philosophy;b) be self-motivated and able to work independently;c) good oral and writing skills in English;d) be computer literate (and be willing to learn the use of specific software packages if need be);g) have an attention to detail;h) have good time management skills;i) excellent organisational skills;j) ideally have an interest in archival work;k) ideally have an interest in web-design.
This project will seek to explore different means of representing diverse narrative identities, addressing two major issues: first, the relationship between content and form in representing narrative identities; second, the relationship between social science and fiction.  The first of these will be achieved by producing transmedia narratives based on the experiences of marginalized groups.  The wider project is focusing on those people who identify as transabled – that is, able-bodied people who want to acquire a disability, for example, through the amputation of an healthy limb (see, First, 2009; First et al, 2012), those who participate in New Religious Movements (for example, paganism, UFO religions, Christian sects), and those who identify as ‘mad’ – that is, who view madness as a form of psychological or spiritual enlightenment rather than as mental illness.  To this end I will produce, in conjunction with research participants and community groups (such as Fredericton Media Co-op), illustrative representations of identities that take account of recent narratological work regarding interactivity, and address the interplay of writerly versus readerly texts. These will draw on theories and exemplars of experimental literature to challenge our usual ways of reading or understanding plot, linearity or form; on the theory and practice of graphic novels (in the manner of biographical accounts such as Fies’ Mom’s Cancer or Spiegelman’s Maus) as a means of inviting the reader to engage imaginatively with the text; on debates around the relationship between social science and fiction; and new media representations such as that that Ryan discusses: hypertext, multi-media virtual reality representations (in an online world such as Second Life or Kitely); and experimental digital narrative (such as Heyward’s Of day, of night) or transmedia narratives linking blogs, Twitter, You Tube, websites, graphic novels, Facebook, email, SMS messaging and so on.I work across disciplines on several projects exploring narrative and its relationship to identity.  Drawing on literary, social scientific, and philosophical sources to inform empirical work, I seek to understand the nature of marginalized identities.  It is through the stories we tell about ourselves and those that others tell about us that we come to understand ourselves, others, and the world we live in.   I am currently working on projects on transableism (the desire to become disabled), spiritual identity among members of New Religious Movements (for example, pagans and UFO religions), and lifestorying with older adults.The student(s) will be involved in:a) Developing a transmedia story for use in schools, social and health care professional education, and community groups.  This will involve designing an interactive story based on narrative research with people who define themselves as transabled (that is, they desire to become disabled) using Twitter, Facebook, SMS messaging, blogs, YouTube and other social media.b) Creating and documenting the storyworld – the background and interactive content of the transmedia story.  The documentation of the storyworld involves preparing materials from interview transcripts and audio recordings, preparing materials for use within the world, documenting the stages of the development of the storyworld.  Creating the storywork will involve storyboarding, audio and video material production, text editings, graphic illustration, 3D world and gaming development.c) Documenting the participation guide that frames the audience’s interaction with the storyworld . The documentation of the participation guide will involve preparing the relevant documentation, editing and proofing documentation, collating the participation guide.  d) Administrative/office work, such as arranging meetings, video-conferences with research participants, recording contact, writing letters, filing etc. in support of the above. e) Supporting the Canada Research Chair in the development of grant proposals to further the project.This project will seek to explore different means of representing diverse narrative identities, addressing two major issues: first, the relationship between content and form in representing narrative identities; second, the relationship between social science and fiction.  The first of these will be achieved by producing transmedia narratives based on the experiences of marginalized groups.  The wider project is focusing on those people who identify as transabled – that is, able-bodied people who want to acquire a disability, for example, through the amputation of an healthy limb (see, First, 2009; First et al, 2012), those who participate in New Religious Movements 
This is an exploratory study to understand how those involved in New Religious Movements (NRMs) construct their spiritual identity through personal, social and religious stories.  Participants will be recruited from a number of New Religious Movements (for example, UFO/extra-terrestrial religions, those associated with the occult revival, ethnicity-based movements and those emerging from more mainstream religions, for example the Twelve Tribes (fundamentalist Christian).  Narrative inquiry has developed as a means of exploring lived experience and has long been associated with giving voice to the marginalized.  Narrative inquiry is located within the constructionist framework and is able to address issues of identity, experience, making sense, communication, and  the interplay of individual and social, cultural and discoursal factors. As such it is well suited to the research that seeks to understand the spiritual identity of those involved in NRMs.Participants will be interviewed twice.  In the first interview they will be asked to recount their spiritual journey that led them to the NRM of which they are members.  The interviewer will then explore more specific areas: self-image, the reactions of others, relationships with family and friends, day-to-day expression of their spirituality and so on.   The second interview will focus on they will focus on issues of clarification, expansion on areas of interest, stories within and about the NRM, links with wider social and cultural factors and matters facing the NRM more generally.  Data will be analysed using a number of frameworks for understanding narrative/identity (for example Bamberg's threefold model of constancy/change, sameness/difference, and person-to-world/world-to-person fit) and innovative ways of presenting the lived of experiences of participants explored (graphic novels, 3D-worlds, transmedia narratives and so on).I work across disciplines on several projects exploring narrative and its relationship to identity.  Drawing on literary, social scientific, and philosophical sources to inform empirical work, I seek to understand the nature of marginalized identities.  It is through the stories we tell about ourselves and those that others tell about us that we come to understand ourselves, others, and the world we live in.   I am currently working on projects on transableism (the desire to become disabled), spiritual identity among members of New Religious Movements (for example, pagans and UFO religions), and lifestorying with older adults.The student will be involved with:a) data processing - checking transcripts, entering data into relevant computer software packages, retrieving and cataloguing data from a range of sources;b) data analysis - in close conjunction with myself, the student will analyse interview transcripts using a narratively-informed framework, focusing on issues of identity, and meaning-making.  This will involve coding data, thematic analysis, literary analysis, narrative analysis, and discourse analysis.  There is thus good scope to develop a range of analytical skills;c) participating in interviews where possible; transcribing interviews; d) participating in supervision sessions to identify goals and learning opportunities over the course of the internship;e) exploring innovative ways of presenting research findings (e.g. storyboarding, creation of a 3D-environment, art-works and so on) according to skills and interest;f) literature searching and review, including bibliographic work;g) attendance at the 'Introduction to narrative theory and research course' May 2017 (assuming it is scheduled);h) learning to use a number of computer software packages (for example, Citavi, Atlas.ti);I have also another proposed Mitacs Globalink Internship project on transableism (the desire to become disabled) and the development of a transmedia narrative.  If there is an intern working on that project there will be an opportunity for the student to work collaboratively on shared tasks and interests.Students should:a) have an interest in developing their skills in qualitative research methods through detailed analytical work;b) be self-motivated and able to work independently;c) be sympathetic to religious diversity;d) good oral and writing skills in English;e) ideally have some ability in the arts;f) be computer literate (and be willing to learn the use of specific software packages if need be);g) have an attention to detail;h) have good time management skills;i) understand the nature of confidentiality and abide by institutional procedures regarding this;j) be flexible, creative, and courageous.

Les pratiques forestières actuelles du Nouveau-Brunswick génèrent de grandes superficies de peuplements mal régénérés en essences désirées et sont voués à produire peu de bois de valeur. Un essai de dégagement des arbres d’avenir en peuplements feuillus a été établi en automne 2016 sur les terres de la couronne du NB aménagées sous licence par AV Group NB. Selon des simulations effectuées avec OSM le modèle de croissance et rendement des peuplement en usage au N.-B, le succès du traitement à modifier la composition et promouvoir les arbres de grande valeur dépend largement du temps pendant lequel les arbres demeureront libres de croître. En outre, un des problèmes rencontrés est que la coupe en hauteur (2-3 m) avec une scie débroussailleuse sur perche de tiges de hêtre (peu valorisé et atteint de la maladie corticale du hêtre) pourrait générer un bouquet de rejets de souches dont le développement futur est incertain et qui pourrait interférer avec les opérations forestière future. Le projet consistera à mesurer la réponse initiale des arbres d’avenir (après 2 ans) et la vitesse de fermeture du couvert autour des arbres d’avenir individuel.Through field experiments and growth and yield modelling, I study innovative silviculture solutions that combine the production of high-quality timber products with the maintenance of ecological services provided by forests. I am especially interested in the use of low density concentrating the silvicultural effort on the crop trees. My partnerships with colleagues in the field of forest operations , with forest companies and with the government of New Brunswick allow me to ground my work in the real life problems encountered in the field.À l’aide de dispositifs expérimentaux en forêt et de modèles de croissance, j’étudie la sylviculture innovante combinant une production de bois de qualité, et le maintien des services écologiques fournis par les forêts. Je suis particulièrement intéressé par l’utilisation de faible densité de boisement pour concentrer l’effort sylvicole sur les arbres d’avenir. Mes partenariats avec mes collègues travaillant dans les opérations forestières, avec des entreprises forestières et avec le gouvernement du Nouveau-Brunswick me permettent d’encrer mes travaux dans la réalité vécu sur le terrain.Although the objectives of the project are broadly defined, the intern will be involved in the operational planning of the research project. For this purpose, he or she will attend and participate in a few meetings with partners of the project. The intern will also have to read scientific papers (mostly in English). He or she will perform the data collecting in the field in collaboration with an other student as well as the entry of computerized datasets, data analyses with statistic tools, all ending with the writing of a research report (in French or English to the choice of the intern). Analyses will include learning to use and using OSM, the stand growth and yield simulator in use in New Brunswick.Bien que les objectifs du projet soient globalement déjà définis, le stagiaire sera impliqué dans la planification opérationnelle du projet. Pour ce faire, il participera à quelques réunions avec les partenaires. Il devra lire des articles scientifiques (la plupart en anglais). Il effectuera notamment la prise de données sur le terrain en collaboration avec un autre étudiant ainsi que la saisie informatique des données, l’analyse de données à l’aide d’outils statistiques pour finir avec la rédaction d’un rapport de recherche (en français ou en anglais au choix). Les analyses comprendront des l’apprentissage et l’utilisation d’OSM, le modèle de simulation de la croissance et du rendement des peuplements forestiers en usage au Nouveau-Brunswick.The intern should be familiar with basic concepts of silviculture and field measurements on trees. With mentorship from a locally-educated student in forestry, he or she should also become capable of recognizing tree species of New Brunswick. He or she should be able to find his or her directions with a compass and GPS. To be familiar with ARCGIS, Excel and a few notions of statistics will be an asset.
Le Nouveau-Brunswick est une des provinces canadienne avec le plus long historique de plantations de conifères (principalement Picea glauca). La pratique tend vers des densités faibles et des éclaircies fortes et hâtives afin d’atteindre rapidement le diamètre visé à la récolte dans une perspective d’optimisation de l’ensemble de la chaine de valeur. Ceci amène les peuplements à la limite de la fermeture du couvert, qui constitue une opportunité pour établir une 2e cohorte en sous-bois. Le traitement aurait l’avantage potentiel de réduire le besoin en phytocide, réduire la récolte de bois d’éclaircie de plus faible valeur, de profiter de l’espace de croissance sous-utilisé et de générer une structure d’habitat plus complexe pour la faune.Le projet consistera à établir un dispositif expérimental de plantation en sous-bois permettant de suivre à long terme le développement des peuplements. Pour cette première année, les mesures comprendront la structure et la composition des peuplements, mesures de lumière avec une caméra hémisphérique. Nous pourrons aussi effectuer des simulations avec le modèle de croissance et rendement des peuplements forestier OSM en usage au Nouveau-Brunswick (non spatialement explicite).Nous pourrons aussi cartographier les arbres dans le but d’initialiser des simulations avec un modèle arbre par arbre spatialement explicite comme SORTIE-ND.Through field experiments and growth and yield modelling, I study innovative silviculture solutions that combine the production of high-quality timber products with the maintenance of ecological services provided by forests. I am especially interested in the use of low density concentrating the silvicultural effort on the crop trees. My partnerships with colleagues in the field of forest operations , with forest companies and with the government of New Brunswick allow me to ground my work in the real life problems encountered in the field.À l’aide de dispositifs expérimentaux en forêt et de modèles de croissance, j’étudie la sylviculture innovante combinant une production de bois de qualité, et le maintien des services écologiques fournis par les forêts. Je suis particulièrement intéressé par l’utilisation de faible densité de boisement pour concentrer l’effort sylvicole sur les arbres d’avenir. Mes partenariats avec mes collègues travaillant dans les opérations forestières, avec des entreprises forestières et avec le gouvernement du Nouveau-Brunswick me permettent d’encrer mes travaux dans la réalité vécu sur le terrain.Although the objectives of the project are broadly defined, the intern will be involved in the operational planning of the research project. For this purpose, he or she will attend and participate in a few meetings with partners of the project. The intern will also have to read scientific papers (mostly in English). With my supervision, and the help of another student, he or she will install the experiment, sampling plots, perform the data collecting in the field as well as the entry of computerized datasets, data analyses with statistic tools, all ending with the writing of a research report (in French or English to the choice of the intern). Analyses will include learning to use and using OSM, the stand growth and yield simulator in use in New Brunswick.Bien que les objectifs du projet soient globalement déjà définis, le stagiaire sera impliqué dans la planification opérationnelle du projet. Pour ce faire, il participera à quelques réunions avec les partenaires. Il devra lire des articles scientifiques (la plupart en anglais).  Sous ma supervision et en collaboration avec un autre étudiant, il effectuera notamment l'installation des parcelles d'échantillonnage et du dispositif expérimental, la prise de données sur le terrain ainsi que la saisie informatique des données, l’analyse de données à l’aide d’outils statistiques pour finir avec la rédaction d’un rapport de recherche (en français ou en anglais au choix). Les analyses comprendront des l’apprentissage et l’utilisation d’OSM, le modèle de simulation de la croissance et du rendement des peuplements forestiers en usage au Nouveau-Brunswick.The intern should be familiar with basic concepts of silviculture and field measurements on trees. With mentorship from a locally-educated student in forestry, he or she should also become capable of recognizing tree species of New Brunswick. He or she should be able to find his or her directions with a compass and GPS. To be familiar with ARCGIS, Excel and a few notions of statistics will be an asset.
Le Nouveau-Brunswick est une des provinces canadienne avec le plus long historique de plantations de conifères (principalement Picea glauca). L’impact de ces plantations sur la diversité spécifique des arbres sur les terres de la couronne a été évalué par Erdle et Pollard (2002) à partir des parcelles-échantillons temporaires établie par la province. Cette évaluation comprenait des plantations établies pour la plupart sans phytocides et les résultats montraient relativement peu d’impacts sur la diversité spécifique des arbres. Depuis lors, l’usage des phytocides est devenu quasiment systématique dans les plantations du Nouveau-Brunswick et le réseau des placettes-échantillon s’est considérablement appauvri par manque de fonds. Le projet consistera à mesurer la densité et la composition des plantations établies depuis 1999 en prenant la région du Nord-ouest du Nouveau-Brunswick comme sous-échantillon. En reprenant grosso-modo des analyses similaires à celles de Erdle et Pollard, nous établirons le profile de surface terrière cumulative par nombre d’espèces et calculerons les indices habituels de diversité de Shannon. Des simulations de croissance permettront de projeter la composition future des peuplements.Through field experiments and growth and yield modelling, I study innovative silviculture solutions that combine the production of high-quality timber products with the maintenance of ecological services provided by forests. I am especially interested in the use of low density concentrating the silvicultural effort on the crop trees. My partnerships with colleagues in the field of forest operations , with forest companies and with the government of New Brunswick allow me to ground my work in the real life problems encountered in the field.À l’aide de dispositifs expérimentaux en forêt et de modèles de croissance, j’étudie la sylviculture innovante combinant une production de bois de qualité, et le maintien des services écologiques fournis par les forêts. Je suis particulièrement intéressé par l’utilisation de faible densité de boisement pour concentrer l’effort sylvicole sur les arbres d’avenir. Mes partenariats avec mes collègues travaillant dans les opérations forestières, avec des entreprises forestières et avec le gouvernement du Nouveau-Brunswick me permettent d’encrer mes travaux dans la réalité vécu sur le terrain.Although the objectives of the project are broadly defined, the intern will be involved in the operational planning of the research project. For this purpose, he or she will attend and participate in a few meetings with partners of the project. The intern will also have to read scientific papers (mostly in English). He or she will perform the data collecting in the field in collaboration with an other student as well as the entry of computerized datasets, data analyses with statistic tools, all ending with the writing of a research report (in French or English to the choice of the intern). Analyses will include learning to use and using OSM, the stand growth and yield simulator in use in New Brunswick.Bien que les objectifs du projet soient globalement déjà définis, le stagiaire sera impliqué dans la planification opérationnelle du projet. Pour ce faire, il participera à quelques réunions avec les partenaires. Il devra lire des articles scientifiques (la plupart en anglais). Il effectuera notamment la prise de données sur le terrain en collaboration avec un autre étudiant ainsi que la saisie informatique des données, l’analyse de données à l’aide d’outils statistiques pour finir avec la rédaction d’un rapport de recherche (en français ou en anglais au choix). Les analyses comprendront des l’apprentissage et l’utilisation d’OSM, le modèle de simulation de la croissance et du rendement des peuplements forestiers en usage au Nouveau-Brunswick.The intern should be familiar with basic concepts of silviculture and field measurements on trees. With mentorship from a locally-educated student in forestry, he or she should also become capable of recognizing tree species of New Brunswick. He or she should be able to find his or her directions with a compass and GPS. To be familiar with ARCGIS, Excel and a few notions of statistics will be an asset.

Mes travaux de recherche portent sur une modélisation combinatoire décrivant certains modèles(situations) physiques d'interaction entre des particules issus de la mécanique statistique. Je porte une attention particulière aux poids de Mayer et de Ree-Hoover de graphes. Ces poids sont des invariants de graphes et leur calcul exact ou asymptotique est difficile et recèle beaucoup de mystères au niveau combinatoire.Parmi mes objectifs, citons les suivants : Compléter le dénombrement des familles de graphes connexes qui apparaissent dans la théorie de Mayer et de Ree-Hoover. Trouver un système complet d'invariants pour certaines classes de graphes. Développer des outils efficaces de calcul des invariants des graphes connexes et de leurs séries génératrices. Établir des interprétations combinatoires et des liens entre ces différents invariants. J'ai établi une méthode générale pour le calcul des poids de Mayer et de Ree-Hoover appelée la méthode des homomorphismes de graphes. J'ai également établi une méthode générale basée sur les transformées de Fourier, pour le calcul de ces poids pour des graphes quelconques, interactions quelconques et dimensions quelconques.Je compte approfondir ces idées dans plusieurs directions. Premièrement, Je compte étendre les calculs explicites et asymptotiques des poids de Mayer et de Ree-Hoover à de nouvelles familles de graphes. Par exemple, le comportement asymptotique et la formule exacte des poids de Mayer de la roue Rn et de la n-échelle sont encore inconnus et méritent une étude approfondie. Je désire aussi donner des interprétations combinatoires pour les formules explicites des poids de Mayer que je vais développer. De plus,  j'ai en vue la mise sur pied d'une adaptation de la méthode des homomorphismes de graphes dans le contexte de flots spéciaux dans les graphes. Je prévois analyser plus à fond la méthode des transformées de Fourier afin d'en augmenter l'efficacité computationnelle.  Mathématiques, combinatoire, théorie des graphes, graphes 2-connexes,  poids de Mayer et de Ree-Hoover, méthodes des homomorphismes de graphes, méthodes d'Ehthart, mécanique statistique.L'étudiant doit faire des conjectures sur les poids de Mayer et De Ree-Hoover à partir d'un tableau (déjà établit) des graphes 2-connexes d'ordre inférieur à 8  OU programmer à l'aide du logiciel Maple ou autre des algorithmes pour trouver les sous-graphes et les sur-graphes d'un graphes 2-connexe donné. Ensuite, prouver les formules trouver en utilisant la méthode des homomorphismes de graphes et les relations entre les poids de Mayer et de Ree-Hoover.Avoir un bon bagage en mathématiques OU en informatiques.Avoir des connaissances en théorie des graphes OU en programmation : Maple, ...Sérieux, aime travailler en équipe.
Deux grands processus sont accomplis au niveau du testicule : la stéroïdogenèse par les cellules de Leydig, et la spermatogenèse soutenue par les cellules de Sertoli. Afin d’assurer un développement adéquat et un bon fonctionnement des cellules de Sertoli du testicule, l’adhésion entre cellules par l’entremise de cadhérines s’avère importante. Le gène Cdh23 est fortement exprimé chez toutes les populations de cellules du tubule séminifère du testicule, incluant les cellules de Sertoli, et corrèle avec le profil d’expression de facteurs de transcription Sox. De plus, le promoteur du gène Cdh23 présente plusieurs éléments de régulation conservés entre espèces pour les facteurs Sox. Ainsi, nous suggérons que les facteurs de transcription membres de la famille Sox peuvent jouer un rôle important dans la régulation de l’expression du gène Cdh23 chez les cellules de Sertoli. Le stagiaire recruté aura à générer plusieurs constructions plasmidiques contenant différentes longueurs du promoteur Cdh23 afin d’identifier les éléments de régulation nécessaires pour une activation dépendante des facteurs de transcription Sox. Ces constructions seront transfectées dans des cellules en culture, suivi d’une analyse de leur activité par luminométrie. L’implication des facteurs Sox dans la régulation de l’activité du gène Cdh23 sera également confirmée par inactivation de gènes Sox d’intérêt à l’aide du système CRISPR-Cas9.Champs de spécialisation : Biologie moléculaire de la stéroïdogenèse, régulation transcriptionnelle, endocrinologie moléculaire, physiologie gonadique.L'étudiante ou l'étudiant devra générer des nouvelles constructions plasmidiques par clonage de séquences d'ADN, effectuer de la culture cellulaire, des transfections, des analyses de luminométrie, différentes analyses par PCR quantitative et Western blot, ainsi que l'inactivation de gènes cibles à l'aide de la technologie CRISPR-Cas9. De plus, la microscopie à fluorescence sera également utilisée afin de déterminer les efficacités de transfection des cellules en culture. Toutes ces techniques sont déjà en utilisation dans notre laboratoire et l'étudiante ou l'étudiant sera formé selon les besoins.L'étudiante ou l'étudiant devra avoir suivi des cours reliés à la biologie moléculaire, cellulaire et/ou génétique. Il devra également présenter une certaine autonomie et autodiscipline en laboratoire. Des connaissances au niveau de la culture cellulaire et de l'amplification PCR sont des atouts, mais non nécessaires.

Le programme de recherche proposé vise à étudier la stratification verticale de l'abondance des éléments dans les étoiles CP. La compétition entre les forces gravitationnelle et radiative dans une atmosphère hydrodynamiquement stable déclenche un mécanisme de diffusion atomique qui peut être responsable des particularités d'abondances observées dans les étoiles CP. Ce mécanisme peut causer l'accumulation ou la dépréciation des éléments chimiques à certaines profondeurs optiques et conduire à une stratification verticale de l’abondance des éléments dans l'atmosphère stellaire. Le premier volet du programme consiste en l'analyse de l'abondance des éléments à partir des spectres à haute résolution en utilisant un logiciel semi-automatique dans le but d'augmenter progressivement le nombre d'étoiles CP, où la stratification verticale de l’abondance des éléments est détectée. Pour initier cette partie du programme de recherche, j'ai récemment lancé le Projet VeSElkA (Vertical Stratification of Element Abundances), qui vise à déceler les signatures de la stratification verticale des espèces chimiques dans les étoiles CP. Le deuxième volet du programme s'intéresse à la simulation avec le code PHOENIX de modèles empiriques "stratifiés" de l'atmosphère stellaire, qui prennent en considération la stratification verticale de l'abondance observée des éléments chimiques. Nos résultats sur l'abondance moyenne des espèces chimiques dans les étoiles CP vont mener à une meilleure statistique pour décrire la variété des particularités chimiques dans ces étoiles. Cette information est essentielle pour poursuive l'amélioration des codes utilisés pour simuler des scénarios d'évolution stellaire. Nos résultats prévus serviront aussi à mieux contraindre les codes conçus pour le calcul des modèles d'atmosphères stellaires qui tiennent compte la stratification verticale des espèces chimiques, et permettront d'améliorer la compréhension de l'évolution des étoiles CP.I study the nature and evolution of chemically peculiar (CP) stars that show a significantly different abundance of chemical species comparing to their solar abundance. In slowly rotating CP stars the atomic diffusion mechanism can produce vertical stratification of element abundances and explain the observed chemical peculiarities. 54 of these stars have been recently observed in the frame of VeSElkA (Vertical Stratification of Element Abundances) Project with the ESPaDOnS at the Canada-France-Hawaii telescope. Analysis of these spectra can provide additional proofs that the atomic diffusion is effective in atmospheres of CP stars.  J'étudie la nature et l’évolution des étoiles chimiquement particulières (CP) qui démontrent des abondances des éléments chimiques significativement différentes par rapport à leur abondance solaire. Dans les étoiles CP avec une rotation lente, le mécanisme de diffusion atomique peut produire une stratification verticale de l’abondance des éléments et expliquer les particularités chimiques observées. Cinquante-quatre de ces étoiles ont récemment été observées dans le cadre du projet VeSElkA (Vertical Stratification of Element Abundances) avec le spectropolarimètre ESPaDOnS au télescope Canada-France-Hawaii. L'analyse de ces spectres peut fournir des preuves supplémentaires que la diffusion atomique est présente dans les atmosphères des étoiles CP.Two students will perform abundance analysis of Sr-Cr-Eu and Si-Cr-Sr stars (HD24712, HD83373, HD170973 and HD224103, that have been observed in the frame of Project VeSElkA) with relatively weak or no magnetic fields, and search for signatures of vertical stratification of element’s abundance. They will select the spectral areas in the reduced and normalised spectra where the level of continuum is well visible. Basing on specification of those areas a semiautomatic procedure will generate a list of spectral line profiles suitable for analysis and show their images in a generated HTML-file. Then the students will visually verify the quality of the selected line profiles and exclude telluric or interstellar lines if they are included in the list. The final list of line profiles will be used to carry out abundance analysis with the help of ZEEMAN2 code. The students will launch this procedure several times starting with different sets of free model parameters (radial velocity, Vsin(i) and abundance of studied elements). Then, another semiautomatic procedure will analyse all the obtained results and produce data on abundance distribution with optical depth in stellar atmosphere for each analysed element separately. The students will then use these data to search for vertical abundance stratification of studied chemical species. They will also contribute to the development and testing of a semiautomatic software for abundance analysis.Deux étudiants vont effectuer l’analyse de l'abondance des étoiles Sr-Cr-Eu et Si-Cr-Sr HD24712, HD83373, HD170973 et HD224103, observées dans le cadre du Projet VeSElkA. Ils effectueront aussi la recherche de signatures de la stratification verticale de l'abondance des éléments chimiques. Ils sélectionneront les régions spectrales dans les spectres réduits et normalisés, où le niveau de continuum est bien visible. En se basant sur les spécifications de ces régions, une procédure semi-automatique générera une liste de profils de raies spectrales convenables pour l'analyse et produira leurs images dans un fichier HTML généré. Ensuite, les étudiants vérifieront visuellement la qualité des profils de raies sélectionnés en excluant les raies telluriques ou interstellaires. La liste finale des profils de raies sera utilisée pour effectuer l’analyse d'abondance à l'aide du code ZEEMAN2. Les étudiants lanceront cette procédure à plusieurs reprises en commençant par différents ensembles de paramètres initiaux de modèle (vitesse radiale, Vsin(i) et l’abondance des éléments étudiés). Ensuite, une autre procédure semi-automatique analysera tous les résultats obtenus et produira des données sur la répartition de l'abondance en fonction de la profondeur optique dans l'atmosphère stellaire pour chaque élément analysé séparément. Les étudiants vont ensuite utiliser ces données pour chercher pour la stratification verticale de l'abondance des espèces chimiques. Ils contribueront également au développement et au test d'un logiciel semi-automatique pour l'analyse de l'abondance.The students should possess some work experience with the operation system Linux (Ubuntu) as well as some knowledge of physics and astronomy. The students should be able to navigate web pages (use HTML files) and work with images in EPS and JPG formats. They should be capable to write their reports in English or French. Knowledge and experience of use Word or LaTeX are appreciated.   
Les utilisateurs d’aujourd’hui souhaitent avoir la possibilité d’accéder et de contrôler à distance en utilisant des technologies wifi et mobiles le fonctionnement de certains de leurs appareils à domicile : chauffage, éclairage, appareils électroménagers, etc.  Il n’existe pas de définition standard pour l’internet des objets, cependant, il semble y avoir un consensus que l’internet des objets concerne l’utilisation future de l’internet dans laquelle il est prévu de connecter à l’internet des objets en vue de partager leur usage et leurs fonctionnalités. L’internet des objets signifie aussi de rester connecté et d’avoir des objets accessibles et capables de communiquer.• Electronics and smart devices design• communication technologies and optical fibres• Microcontrollers• Smart-Homes and Energy consumption strategies• LED lighting systems• Engineering Graduate Attribute Assessment• Électronique et systèmes intelligents• Télécommunications et fibres optiques• Microcontrôleurs et logiciels embarqués• Maisons intelligentes et gestion de la consommation d’énergie• Éclairage à base de diodes électroluminescentes• Évaluation des qualités requises dans les programmes de génieElectronic design, ProgrammingConception électronique, programmation  Electronics, programming languages

Issu de la chaine de désintégration de l’uranium, le radium est un élément radioactif dont son principal isotope, - le 226Ra a une durée de demi-vie de 1602 ans. C’est un indicateur clé pour s’assurer de l’absence de contamination de l’environnement lors du développement responsable des ressources naturelles (mines, gaz de schiste…) ou de la production d’énergie nucléaire. Son analyse n’en demeure pas pour autant complexe tant dans les eaux, les sédiments ou encore le biote (c’est à dire l’ensemble des organismes vivants). À la différence des autres métaux, les informations concernant la mobilité, la disponibilité et la bioaccessibilité du radium dans les écosystèmes sont encore fragmentaires et nécessitent d’être complétées.Lors de ce stage, l’étudiante ou l’étudiant sera amené à travailler sur ces thématiques. Combinant des démarches de chimiste analyticien et de chimiste environnemental, le stagiaire contribuera au développement d’une méthode d'analyse robuste de ce radionucléide par spectrométrie de masse couplée à un plasma inductif (ICP-MS) pour les différentes matrices envisagées (eau, sédiments et biote) tout en accordant une place importante à la préparation de l'échantillon. La mobilité et la bioaccessibilité de ce contaminant seront, quant à elles, étudiées à partir d’extractions séquentielles des échantillons sédimentaires prélevés au Nouveau-Brunswick et autres outils analytiques.À l'issue de ce stage, la candidate ou le candidat aura acquis des compétences dans des techniques analytiques de pointe applicables aux divers secteurs professionnels suivants: laboratoires d'analyse environnementale ou agroalimentaire, industrie nucléaire, industrie minière...Mes interets de recherche portent sur le devenir et l'impact des contaminants métalliques et des radionucléides dans l'environnement. Mon groupe de recherche étudie ainsi la mobilité, le transport, la toxicité et la réactivité de ces éléments et ce même à l'état de trace. Des approches analytiques innovantes nous permettent d'appréhender de manière concrète des problématiques environnementales souvent complexes. L'étudiante ou l'étudiant sera  amené à travailler en collaboration avec une professionnelle de recherche et un étudiant de maitrise sur ce sujet. La candidate ou le candidat ménera une recherche bibliographique sur les défis analytiques du radium à l'état de trace par ICP-MS.Elle ou il sera en charge de réaliser la préparation des échantillons aqueux, sédimentaires et de biote pour leurs analyses : ceci inclut leur digestion acide  et la sépartaion des analytes de la matrice sur colonne (extraction en phase solide). Elle ou il contribuera également à l'analyse de ces échantillons par ICP-MS tout en vérifiant expérimentalement l'efficacité et la validité de la méthode d'analyse choisie.Connaissances en chimie analytique y compris une expérience suffisante au laboratoire (dans le cadre de la formation et/ou de stages professionnels)Savoir réaliser une recherche bibilographique (la maitrise de l'anglais écrit est nécessaire)Capacité à s'intégrer rapidement dans un nouvel environnement.Capacité à travailler en équipeAutonomie partielle du candidat 1iere expérience en recherche souhaitableMotivation



La polyarthrite rhumatoïde (PAR) est une maladie inflammatoire auto-immune systémique qui affecte principalement les articulations. Au Canada, la PAR affecte environ 1% de la population et est la forme la plus commune d’arthrites inflammatoires. La PAR est aussi l’une des principales causes d’invalidité, entrainant ainsi des coûts sociaux estimés dans les milliards de dollars. Les plaquettes sont des petites cellules anucléées (environ 3-5 um) de forme discoïde qui patrouillent la vascularisation afin de prévenir les pertes sanguines. Bien que ces cellules soient mieux appréciées pour leurs rôles dans la coagulation sanguines, de plus en plus d’études démontrent que ces cellules sont des participantes actives dans plusieurs types de maladies inflammatoires, incluant la PAR . L’activation de plaquettes en réponse à divers stimuli tels que le collagène, la thrombine ou les complexes immuns résulte en la génération de 3 sous-populations de microparticules (MPs). Ces sous-populations de MPs de plaquettes sont présentes en quantité abondante dans le liquide synovial de gens atteints de PAR . Une fois arrivées dans le liquide synovial, ces MPs peuvent sécréter une panoplie de médiateurs inflammatoires mais peuvent aussi être internalisées par les neutrophiles présents dans le liquide. Cependant, les conséquences de la génération locale de ces médiateurs inflammatoires dérivés de MPs de plaquettes et de l’internalisation de celles-ci chez les neutrophiles demeurent très peu connues à ce jours. Donc, ce projet vise à mieux comprendre le rôle des MPs dans l'initiation et le maintient des phase inflammatoires.J'étudie le rôle des microparticules/microvésicules (taille d'environ 500 à 1000 nm) dans les maladies inflammatoires, en particulier dans la polyarthrite rhumatoïde. La polyarthrite rhumatoïde est un maladie qui touche environ 1% de la population Nord-Américaine et est une des principales cause d'invalidité au Canada. Donc, mon laboratoire étudie via multiples approches les différents processus inflammatoires impliqués dans cette terrible maladie.  L'étudiant ou étudiantes sera responsable d'isoler des microparticules/microvésicules d'échantillons de patients atteint de polyarthrite rhumatoïde et de co-incuber ces échantillons avec des cellules immunitaires saines. Il ou elle devra se familiariser avec des techniques tels que la cytométrie de flux, PCR, qPCR, immunoblot, culture cellulaire, isolation de cellules sanguines et manipulation de modèle animale d'arthrite. Il ou elle devra aussi analyser ses donnés et les présenter lors des réunions de laboratoire.Une formation en immunologie ou en biochimie serait une compétence requise pour ce projet. Toute formation en biologie (biologie moléculaire ou microbiologie) pourrait être aussi considéré.
À la question "Est-ce que les TIC peuvent améliorer la démocratie?", les réponses ne sont pas unanimes. Bien que l'accès à l'information et les opportunités de participer aux débats publics via les TIC se sont multipliés au cours des deux dernières décennies, l'opinion des experts au sujet de la démocratie digitale est polarisée. D'une part, les experts en faveur soutiennent que les TIC ont permis d'ouvrir les espaces délibératifs aux citoyens (Kamenova et Goodman, 2015; Thomas, 2014). D'autres iront même jusqu'à dire que les TIC contribuent à rétablir la confiance des citoyens envers leurs institutions démocratiques (Nabatchi, 2014; Fung, 2011; Howlett et al., 2009).  À l'opposé, d'autres argumentent que celles-ci masquent un effert pervers de la démocratie digitale en limitant le débat car l'information partagée dans ces arènes digitales est influencée par des algorithmes qui sont directement liés aux intérêts individuels (Korthals, 2011; Prade, 2006; Sanders, 1997).  Selon Giasson (2017), la démocratie digitale mène à des micro-débats organisés au sein de micro-audiences qui n'ont pas l'occasion de dialoguer entre elles (menant subséquemment à une polarisation du discours public).  Sachant que certains gouvernements connaissent une situation linguistique particulière avec la reconnaissance de plus d'une langue officielle, qu'en est-il de la démocratie digitale dans un tel contexte de rapports linguistiques complexes?  Dans ce projet, nous nous intéressons à définir les TIC utilisées dans une telle conjoncture linguistique et à étudier en quoi ils soutiennent (ou non) le processus décisionnel et nos systèmes démocratiques, particulièrement en contexte de minorité linguistique. Nos sous-questions se traduisent comme suit : Quels sont les principaux facteurs contextuels intrinsèques aux TIC utilisés en situation de démocratie digitale? De quelle(s) façon(s) se manifeste l'influence de ces facteurs contextuels lors de la conception et de la mise en œuvre de ces instruments et au niveau du processus décisionnel? Administration publique (public administration), politiques publiques (public policy), participation publique (public participation, citizen engagement), démocratie digitale (Digital democracy)La principale responsabilité sera de préparer des revues de littérature sur des thématiques spécifiques reliées à notre objet de recherche. Nous ciblons particulièrement (mais non exclusivemetn) l'embauche d'un.e étudiant.e qui souhaitent poursuivre ses études de 2e cycle au programme de maîtrise en administration publique, de manière à effectuer une pierre deux coups et de profiter de cette initiative pour initier (et encadrer) l'étudiant.e aux fondements de l'analyse des politiques publiques. Maturité intellectuelle, curiosité naturelle, bonne attitude (respect, entrain, honnêteté), capacité d'analyse, compétences en méthodologie de recherche (recherche dans bases de données scientifiques, préparation de revue de littérature sur des thématiques spécifiques), connaissance du français et de l'anglais

Le but de ce projet est la conception et la réalisation d'un robot Humanoïde.Le Robot peut parler et marcher et dispose d'une structure similaire à celle d'un humain :  une tête (yeux , bouche et cou motorisés),  deux bras et deux jambes. Le projet InMoov est un exemple open source de modèle mécanique 3d. Le travail comprend l'impression 3D, le câblage et l'assemblage, la programmation et le codage impliquant la vision et l'apprentissage machine. •  Électronique •  Systèmes intelligents et Internet des objets•  Microcontrôleurs et logiciels embarqués•  Maisons intelligentes •  Electronics •  Smart devices and IoT•  Microcontrollers  and embedded softwares•  Smart homes Electronic design, programming and Matlab acknowledge.  Conception électronique, programmation  et connaissance de Matlab.  Électronique, microprocessor, programmation 
La modélisation est un des outils disponibles pour le design et le développement d'instruments médicaux visant des processus thermiques pour l'ablation, la coagulation et la cautérisation. Bien que les différentes plates-formes de modélisation soient de plus en plus performantes et sophistiquées, plusieurs facteurs en limitent l'utilisation. Un des besoins immédiats pour permettre l'avancée de ces travaux est de rassembler des données sur les propriétés diélectriques de tissue sains et de tissus malades. Alors que l'emphase porte naturellement sur les tissus tumoraux, le besoin d'une banque de données de propriétés diélectriques s'étend aux tissus normaux.  Le problème en est d'autant plus complexe que ces mêmes propriétés varient avec l'évolution de la température du tissu de même que la nature chimique des tissus qui elle varie avec le degré d'avancement du processus de nécrose du tissu. L'évolution des propriétés diélectriques en fonction de l'avancement de la nécrose sera également mesurée en temps réel.This work is part of an innovation development program aiming to improve the efficacy of microwave-assisted ablation procedures and extend their applicability. This specific project deals with expanding our knowledge of the dielectric properties of tissues being treated by microwave-induced hyperthermia and ablative medical procedures.Le travail fait partie d'un programme de recherche et développement visant à améliorer l'efficacité de procédures d'ablation assistée par micro-ondes et d'en étendre l'applicabilité. Ce projet spécifique vise à accroître nos connaissances sur les propriétés diélectriques de tissus soumis à des traitements médicaux d'hyperthermie et d'ablation induites par micro-ondes.The student will perform temperature and dielectric property measurements of various tissues under microwave irradiation. These data once compiled will lead to improvement of the precision with which a clinician will be able to predict the volume of the ablation and the level of necrosis with time and temperature, thus allow for an improvement in the efficacy of the procedure. Also, with these data, it will be possible to extend the applicability of the technology to other types of tissues.L'étudiant(e) sera appelé(e) à effectuer des prises de mesures de température et de propriétés diélectriques de divers tissus soumis à  des traitements micro-ondes. Ces données une fois compilées permettront d'améliorer la précision avec laquelle un clinicien pourra prédire le volume de l'ablation, du niveau de nécrose et ainsi permettre une amélioration de l'efficacité de la procédure.  De plus, avec ces données, il sera possible d'étendre l'applicabilité de la technologie à d'autres types de tissus.Ideally, the student will have some knowledge of medicine, or physiology, or electrical engineering, or electromagnetism. The research team is multi-disciplinary and is composed of people with these backgrounds so the student should be well accompanied.
Ce projet fait partie d'un programme d'innovation visant à accroître l'efficacité de procédures d'hyperthermie assistée par micro-ondes et d'étendre leur champ d'application.La modélisation est un des outils disponibles pour le design et le développement d'instruments médicaux visant des processus thermiques pour l'ablation, la coagulation et la cautérisation.Bien que les différentes plates-formes de modélisation soient de plus en plus performantes et sophistiquées, plusieurs facteurs en limitent l'utilisation. L'un d'entre eux est le manque de données sur les propriétés diélectriques des tissus soumis à ces traitements thermiques, un problème d'autant plus complexe que ces mêmes propriétés varient avec l'évolution de la température et de la nature chimique des tissus selon le degré d'avancement du processus de nécrose.On peut tout de même utiliser la modélisation pour vérifier l'à-propos et la précision qui pourrait être obtenue sous de nouvelles conditions expérimentales développées dans notre programme et visant à uniformiser et contrôler au maximum le gradient de température de façon à le rendre utile pour différents traitements thermiques tels l'ablation de tumeurs mais aussi la fibrillation atriale, la coagulation et autres.  Design and development of microwave-based technologies. This specific project deals with the biomedical engineering aspects of designating and validating microwave-induced hyperthermia and ablative medical procedures.Le design et le développement de technologies basées sur l'utilisation des micro-ondes. Ce projet spécifique traite des aspects de génie biomédical visant le design et la validation de procédures médicales d'ablation et d'hyperthermie induites par micro-ondes. The student will perform modelling of tumour ablation procedures based on microwave-induced hyperthermia and define the relative temperature effects in relation to the dielectric properties of various tissues when submitted to microwave treatments. These models will serve for studies aiming at improving the precision with which a clinician will be able to predict the thermal treatment effect and the spread of the level of the necrosis. Also, with these data, it will be possible to determine the range of the applicability of the technology to various types of tissues.L'étudiant(e) sera appelé(e) à effectuer des modélisations de divers traitements médicaux basés sur l'hyperthermie et définir les effets relatifs de la température et des propriétés diélectriques de divers tissus soumis à  des traitements micro-ondes. Ces modèles serviront aux travaux visant l'amélioration de la précision avec laquelle un clinicien pourra prédire l'effet du traitement thermique et de l'étendue du niveau de nécrose.  De plus, avec ces données, il sera possible de déterminer l'étendue de l'applicabilité de la technologie à divers types de tissus.Ideally, the student will have some knowledge of medicine, or physiology, or electrical engineering, or electromagnetism. The research team is multi-disciplinary and is composed of people with these backgrounds so the student should be well accompanied.

Le test de rotation mentale de Vandenberg et Kuse (1978) est l’un des tests d’aptitude spatiale les plus utilisés. C’est également une épreuve ayant fait l’objet de plusieurs travaux empiriques visant à préciser la nature de l’aptitude effectivement mesurée et les éventuels facteurs de différences individuelles impliqués. Les travaux les plus cités dans ce domaine tentent de mettre en évidence, au plan général, le rôle de diverses caractéristiques d’items : présence ou non d’occlusion visuelle, présence de distracteurs « en miroir » ou non, caractéristiques dont on fait ensuite l’hypothèse qu’elle sont responsables de différences individuelles de performance, et en particulier de différences de performance entre hommes et femmes. Les études menées dans le cadre de ce projet examinent ces caractéristiques d'items afin d'en saisir le rôle exact dans la performance d'individus qui répondent au test. En particulier, des études chronométriques (mesure de latences pour chacun des items pour chaque sujet) seront réalisées afin d'observer l'impact de chacune des caractéristiques sur la performance des sujets. Les schèmes d'analyses statistiques prévus tiendront compte de ces caractéristiques dans la recherche de profils de réponses indicateurs de styles cognitifs. Des études longitudinales courtes permettront d'apprécier, le cas échéant, la stabilité des modes de résolution mis en œuvre par les sujets, et l'observation de tâches variées, la généralité de ces modes. À terme, notre programme vise la mise au point d’un test encore inédit, permettant le repérage de styles cognitifs dans les épreuves de  nature spatiale.Même si de nombreux tests d’aptitudes spatiales sont régulièrement employés pour mesurer les différences individuelles dans ce domaine, plusieurs de leurs aspects sont encore méconnus. En particulier, le rôle joué par divers styles cognitifs dans la performance à plusieurs de ces tests cognitifs doit être systématiquement examiné. Une meilleure compréhension des processus à l’œuvre dans les performances individuelles à ces tests permettra non seulement la création de nouveaux savoirs sur les différences individuelles dans le domaine de la cognition spatiale, mais conduira également à des prolongements appliqués relatifs au développement d’instruments de repérage des styles cognitifs.Les étudiants retenus pour ce projet y contribueront par le biais d’analyses d’épreuves, de codification de stimuli, d’activités de recueil de données, de codification des données amassées, d’analyses statistiques, de préparation d’articles scientifiques et de mise en forme des instruments développés. Il est prévu que les étudiants prennent une part active à ces facettes de la recherche, d’abord pour en assimiler les rudiments, et ensuite pour en assumer eux-mêmes la responsabilité dans certaines parties. En plus d’assurer certaines étapes de ces activités, ce travail comprend donc aussi une composante de formation, d’autant plus intéressante ici qu’il s’agit de travaux experts dans le domaine.Les étudiants recherchés ont une formation en psychologie ou dans une discipline connexe. Ils doivent avoir une formation de base en méthodes de recherche et en statistique. Une formation avancée dans ces domaines n’est pas exigée, mais le désir et la volonté de l’acquérir en cours de stage est essentielle. De bonnes capacités d’analyse et d’organisation ainsi qu’un intérêt marqué pour la recherche quantitative sont souhaités.
L’étude de la production des réponses à une épreuve de raisonnement analogique s’est imposée après avoir conclu, après d’autres (Thissen, 1976), à l’impossibilité d’analyser utilement les erreurs commises aux tests. L’analyse des erreurs est pourtant une méthode reconnue depuis longtemps – toute l’œuvre d’épistémologie génétique de Jean Piaget est fondée sur ce constat initial – pour mettre au jour les processus cognitifs à l’œuvre dans la résolution de problèmes. Nous poursuivons donc une étude dans laquelle on demande aux sujets de produire, en les dessinant, les réponses aux problèmes d’un test de raisonnement (le test des matrices de Raven). L’abandon du format de réponse à choix multiples et son remplacement par une méthode de production spontanée des réponses a permis d’obtenir à ce jour au-delà de 3000 réponses différentes de 300 sujets différents.A terme, nos travaux visent le développement d’un test, encore inédit, permettant non seulement une évaluation du niveau de raisonnement mais également un repérage de styles cognitifs ; cette visée place ainsi ces travaux dans une perspective d’innovation technologique. A la suite de l’analyse des données de production de réponses, une première version expérimentale d’un tel instrument pourra être élaborée. Il s’agit, en fait, de réinjecter, en choix de réponses, les réponses produites dans la première partie du projet qui seront apparues comme des marqueurs – des « signatures » – des styles cognitifs repérés. Outre le travail de l’analyse, cet objectif implique aussi un effort soutenu de conception, graphique entre autres, afin de rendre aux productions spontanées le caractère à la fois formel et plausible attendu d’un produit fini. Une fois le premier prototype établi, une première étude pilote sera élaborée afin d’examiner l’efficacité de l’outil ainsi élaboré.Ce programme de recherche se situe au carrefour de la psychologie cognitive et de la psychométrie et vise deux objectifs globaux. Le premier de ces objectifs consiste à mieux comprendre les différences individuelles qui se manifestent dans les aptitudes intellectuelles. Il s’agit d’abord d’identifier des « façons » personnelles – les « styles cognitifs », caractéristiques des individus –, d’aborder des questions ou des problèmes qui sont en partie de nature intellectuelle (dans le cas présent, des problèmes de raisonnement analogique). Ce repérage et cette identification de styles sont ensuite suivis d’une appréciation du caractère constant ou transitoire des styles.Les étudiants retenus pour ce projet y contribueront par le biais d’analyses d’épreuves, de codification de stimuli, d’activités de recueil de données, de codification des données amassées, d’analyses statistiques, de préparation d’articles scientifiques et de mise en forme des instruments développés. Il est prévu que les étudiants prennent une part active à ces facettes de la recherche, d’abord pour en assimiler les rudiments, et ensuite pour en assumer eux-mêmes la responsabilité dans certaines parties. En plus d’assurer certaines étapes de ces activités, ce travail comprend donc aussi une composante de formation, d’autant plus intéressante ici qu’il s’agit de travaux experts dans le domaine.Les étudiants recherchés ont une formation en psychologie ou dans une discipline connexe. Ils doivent avoir une formation de base en méthodes de recherche et en statistique. Une formation avancée dans ces domaines n’est pas exigée, mais le désir et la volonté de l’acquérir en cours de stage est essentielle. De bonnes capacités d’analyse et d’organisation ainsi qu’un intérêt marqué pour la recherche quantitative sont souhaités.

Le projet de stage consiste à produire une version en langue française d’un questionnaire de personnalité de langue anglaise. La démarche d’adaptation utilisée se rapporte au modèle transculturel de la Commission internationale des tests (CIT ; Hambleton, 2001). Le modèle de la CIT a pour objet de combler les lacunes actuelles dans la traduction de tests et concerne les quatre étapes d’une étude complète : le contexte, le développement et l’adaptation de l’instrument, l’administration du nouvel instrument et l’interprétation des scores. La méthode de traduction directe a été conseillée par la CIT et par d’autres chercheurs (par exemple : Hambleton, 1994 ; Geisinger, 1994). Dans la méthode de traduction directe, un groupe de traducteurs traduit ou adapte l’instrument de la langue originale à la langue cible. L’équivalence des deux versions est par la suite jugée par un autre groupe de traducteurs. Pour vérifier l’équivalence culturelle du questionnaire obtenu, des versions française et anglaise du questionnaire seront administrées de façon contrebalancée à un groupe d’élèves bilingues. L’utilisation d’un échantillon bilingue, contrairement à l’utilisation de groupes culturels ou linguistiques différents, présente l’avantage de contrôler les différences attribuées aux caractéristiques des échantillons, telles les différences d’habileté (Sireci, 2005). La comparabilité des niveaux d’habiletés linguistiques sera également examinée à l’aide d’un test statistique. L’analyse des données recueillies permettront une évaluation des qualités psychométriques classiques (fidélité, validité interne, validité externe) et des relations entre les facteurs identifiés et les variables critères, conduisant éventuellement à une nouvelle interprétation psychologique des divers facteurs identifiés.Dans ce stage, le choix du questionnaire particulier qui fera l’objet de traduction, adaptation et validation sera en partie laissé au stagiaire.Rating scales are information gathering tools often irreplaceable in research. In some contexts, self-administered questionnaires are the only way to gather personality data, particularly in the context of large population surveys. Several questionnaires published in English still do not have their equivalent in French, limiting the research that can be conducted with French-speaking populations. Adequate translation and adaptation of new instruments, and the subsequent assessment of their psychometric properties, constitute a valuable research endeavour.Les questionnaires sont des outils de recueil d'information souvent irremplaçables en recherche. Ils sont parfois le seul moyen de recueillir des données de personnalité, en particulier dans le contexte de grandes enquêtes populationnelles. Plusieurs questionnaires publiés en langue anglaise n’ont toujours pas leur équivalent en français, limitant ainsi les recherches pouvant être conduites. Une traduction adéquate et la vérification subséquente des qualités métrologiques des nouveaux instruments peuvent être conduites avec profit.Candidates selected for this project will contribute through item translation and adaptation, questionnaire preparation, data collection activities, data coding, statistical analysis, preparation of research reports. It is expected that trainees take an active part in these aspects of research, first to familiarize with the basics, and then to take a leading role in some parts of the project. Thus, in addition to the actual research duties required, this internship project involves a distinct specialized training component in the field of psychometrics.Les étudiants retenus pour ce projet y contribueront par le biais de traduction et d'adaptation d'items, de mise en forme de questionnaires, d'activités de recueil de données, de codification des données amassées, d’analyses statistiques et de préparation de rapports de recherche. Il est prévu que les étudiants prennent une part active à ces facettes de la recherche, d’abord pour en assimiler les rudiments, et ensuite pour en assumer eux-mêmes la responsabilité dans certaines parties. En plus d’assurer certaines étapes de ces activités, ce travail comprend donc aussi une composante de formation, d’autant plus intéressante ici qu’il s’agit de travaux experts dans le domaine.Prospective candidates for this internship must have had training in psychology or a related discipline. They must have had basic training in research methods and statistics. Advanced training in these areas is not required, but the desire and willingness to develop skills in these areas in the context of the internship are essential. Good analytical and organizational skills as well as a strong interest in quantitative research are required.
Ce projet sera réalisé en collaboration entre l’université de Moncton et le Conseil National de Recherche Canada, la principale organisation de recherche et de technologie au Canada. Récemment, nous avons mis au point une nouvelle méthode de classification, qui est basé sur une analyse multicritères de décision (http://en.wikipedia.org/wiki/Proaftn). Cette méthode a été appliquée dans plusieurs domaines incluant la bio-informatique. Dans ce projet, nous sommes intéressés à mettre en œuvre une série de paquets qui peuvent être utilisés pour des problèmes de classification supervisée. Cela inclura des outils pour les données de prétraitement, de normalisation et d’évaluations. Ces paquets seront aussi testés sur des problèmes réels comme la bio-informatique et l'analyse d'image.Nabil Belacel, (Ph.D. Free University of Brussels, Belgium; postdoctoral at GERAD “Group for Research in Decision Analysis” of Université de Montreal) is an adjunct professor at university of Moncton and a Senior Research Officer at Information and Communication Technologies of National Research Council of Canada. Dr. Belacel is internationally recognized for his research on multiple criteria classification methods and their application to ICT. Currently he is developing the classification methods for very large data sets. Dr Nabil Belacel interests are decision support system, data mining with application to bioinformatics and engineering.Nabil Belacel est un chercheur senior au Conseil National de Recherches Canada et professeur associé aux Universités Canadiennes. Il est chercheur renommé international dans le domaine de la classification multicritère. Il a développé plusieurs algorithmes de classification avec des applications dans différents domaines incluant: la bio-informatique, l’aide à la décision et aux affaires électroniques. Les principaux intérêts de recherche du Dr Belacel portent sur les systèmes d'aide à la décision avec des applications dans le domaine de technologie de l’information et communication. Working as a member of a team of researchers, the student will implement and maintain machine learning algorithms for multicriteria method. The specific tasks are:• Implement data mining tools for decision support applications using R, Java, and/or C++, • Design test cases to validate the implemented data analysis algorithms.Travaillant comme un membre d'une équipe de chercheurs, l'étudiant mettra en œuvre et maintenir des algorithmes d'apprentissage automatique pour les méthodes de classification. Les tâches spécifiques seront les suivants:• Implémenter des outils d'exploration de données pour les applications d'aide à la décision en utilisant Java et / ou C #,• Valider les algorithmes d'analyse de donnée deja implementés.- Experience of programming and algorithms implementation- Knowledge of data analysis- Knowledge of statistics
Ce projet sera réalisé en collaboration entre l’université de Moncton et le Conseil National de Recherche Canada, la principale organisation de recherche et de technologie au Canada. Ce projet consiste à mettre en œuvre des algorithmes pour le système de recommandation. Les systèmes de recommandation sont généralement utilisés par les entreprises de commerce électronique comme Amazon.com. Amazon est le plus grand détaillant d'Internet en Amérique du Nord. Le système de recommandation permet d’aider d’une part les utilisateurs de trouver rapidement ce dont ils ont besoin et d’autre part les entreprises à vendre leurs meilleurs produits. Nous construisons un système de recommandation pour prédire des produits appropriés en fonction des commentaires, les avis et les notes fournis par les utilisateurs sur les produits de consommation. En cours de ce projet, nous prévoyons de réaliser un système de recommandation basé sur des commentaires des produits déjà acheté auparavant pour donner des conseils plus précis aux clients. Nous avons déjà mis en œuvre des algorithmes basés sur le regroupement et la classification pour le filtrage basé sur la collaboration et le contenu des items.Nabil Belacel, PhD, Eng. is senior research officer at National research Council of Canada and adjunct professor in Université de Moncton and University of New Brunswick. He has been doing research and development within the IT industry for over fifteen years. The recipient of several awards, Dr. Belacel is a pioneer in the field of Multicriteria classification. His areas of research and development include intelligent systems, text mining, image processing, decision systems, artificial intelligence, operation research and machine learning. Dr. Belacel has over 86 research publications including two patents.Nabil Belacel, PhD, ing. est un agent de recherche senior au Conseil National de Recherche du Canada et professeur associé à l'Université de Moncton et de l'Université du Nouveau-Brunswick. Il a travaillé en recherches et développement au sein de l'industrie des Technologie de l’information depuis plus de quinze ans. Il est récipiendaire de plusieurs prix et honneurs. Dr Belacel est un pionnier dans le domaine de la classification multicritère. Ses domaines de recherche et développement comprennent les systèmes intelligents, l'exploration de texte, le traitement d'image et les systèmes d’aide à la décision, l'intelligence artificielle, la recherche opérationnelle et l'apprentissage machine. The student will implement the algorithms in python or C# or JAVA.He will doing some literature review on recommender systems.L'etudiant va implementer les algorithmes en Python ou Java ou C#. Et il sera impliqué dans la revue de literature.The student should have an extensive experiences in implementation using C#, Python or JAVA languages.The student should have some knowledge on statistics and data analysis.

The purpose of the project is to implement some recommendation algorithms for Twitter Hashtags. Twitter is a micro-blogging platform that allows users to make tweets, messages no longer that 140 characters. Hashtags are metatags that are usually prefixed with the symbol # in microblogging services, represent the relevance of a tweet to a topic. The task of hashtag recommendation is to automatically generate hashtags for a given tweet. In course of this project we will implement several algorithms based on supervised and unsupervised learning to suggest hashtags for Twitter. Some of the algorithms are already implemented based on clustering and text mining tools.  Nabil Belacel, PhD, Eng. is senior research officer at National research Council of Canada and adjunct professor in Université de Moncton and University of New Brunswick. He has been doing research and development within the IT industry for over fifteen years. The recipient of several awards, Dr. Belacel is a pioneer in the field of Multicriteria classification. His areas of research and development include intelligent systems, image processing, decision systems, artificial intelligence, operation research and machine learning. Dr. Belacel has over 86 research publications including two patents.The student will implement the algorithms in python.He will doing some literature review on recommender systems.He will write reports.The student should have an extensive experiences in implementation using Python language.The student should have some knowledge on statistics and data analysis.
Ce projet vise à développer un système de vision multimodal pour l'extraction des caractéristiques tridimensionnelles à partir de drones opérant en mode coopératif. Les applications sont variées, notamment en vidéosurveillance, sécurité, agriculture, etc. Nos applications primaires sont l'extraction des caractéristiques géométriques et dynamiques dans des scénarios complexes et non structurés, comme recherche et sauvetage ou le suivi d'objets en mouvement. Nous développerons, un système de vision basé sur la coopération multi-drones. Deux drones seront utilisés pour capturer des vues aériennes des cibles et pour extraire leurs caractéristiques. L'extraction des caractéristiques sera basée sur des techniques de vision et d'apprentissage automatique (ex. Deep Learning). Chaque système de vision dans chacun des drones servira comme module d'une paire stéréoscopique à couplage libre. Ainsi, le système stéréo développé sera un système coopératif, où la fusion multi-sensorielle des données des drones (Inertiels, GPS, et image) sera utilisée pour obtenir les informations de profondeur des caractéristiques extraites de l'environnement. Comme le système est un système stéréo coopératif, il n'est pas possible de l'étalonner à l'intérieur. Des techniques d'auto-étalonnage seront développées afin d'extraire les contraintes épipolaires entre les caméras des drones.My areas of research deals with computer vision and machine learning with application to complex and unstructured data processing. In particular, the use of new approaches such as Deep learning and multimodal imaging in the areas of security & biometrics, drones, health prediction and high-energy physics.   Mes domaines de recherche portent sur la vision par ordinateur et l'apprentissage machine pour le traitement de données complexes et non structurées. En particulier, l'utilisation de nouvelles approches telles que l'apprentissage profond (Deep Learning) et l'imagerie multimodale dans les domaines de la sécurité et biométrie, les drones, la prédiction en santé et la physique haute énergie.Read/review some articles related to the project subject.Develop computer vision and machine learning algorithms using existing libraries.Develop multi-sensory fusion algorithms for drones (GPS, Inertial, etc.).Write documentation/report related the performed work. Lectures de quelques articles en relation avec le sujet.Développer les algorithmes de vision et d’apprentissage machine en utilisant des librairies existantes.Développement des algorithmes de fusion multi-sensorielle des drones (GPS, Inertiel, etc.)Écrire la documentation /rapport sur le travail réalisé.Computer programming ( C/C++ or/and Python or/and Matlab) Basic Linear Algebra and matrix computation
Le cancer du poumon est la forme de cancer la plus couramment diagnostiquée au Canada. C’est la principale cause de décès par cancer tant chez l’homme que chez la femme au Canada. On estime qu’en 2016, 28 400 canadiens recevront un diagnostic de cancer du poumon, ce qui représente 14 % de tous les nouveaux cas de cancer en 2016; 20 800 canadiens mourront d’un cancer du poumon, ce qui représente 26 % de tous les décès par cancer en 2016; En moyenne 78 Canadiens recevront un diagnostic de cancer du poumon, dont 57 mourront. Au niveau mondial, une étude du World Cancer Research Fund International (WCRFI) effectué en 2012, estime le diagnostic de nouveaux cancer à 1.8 Millions/année et ce chiffre est en augmentation constante. La détection précoce est essentielle pour donner aux patients la meilleure chance de récupération et de survie. L’objectif de ce projet est de développer des algorithmes efficaces de détection du cancer du poumon en utilisant les nouvelles techniques d’apprentissage neuronal profond (Deep Learning). Nous voulons développer une méthode automatisée capable de déterminer à partir des images médicales si le patient recevra ou non un cancer du poumon au cours de l'année suivant la date de prise de vue. En utilisant un ensemble de données de milliers de balayages pulmonaires à haute résolution fournis par le National Cancer Institute (É-U), nous voulons développer des algorithmes qui peuvent déterminer avec précision quand les lésions pulmonaires sont cancéreuses. Cela réduira considérablement le taux de faux positif qui afflige la technologie de détection actuelle, permettant ainsi aux patients d'accéder plus tôt aux interventions qui sauvent des vies et donne aux radiologues plus de temps à passer avec leurs patients.My areas of research deals with computer vision and machine learning with application to complex and unstructured data processing. In particular, the use of new approaches such as Deep learning and multimodal imaging in the areas of security & biometrics, drones, health prediction and high-energy physics.   Mes domaines de recherche portent sur la vision par ordinateur et l'apprentissage machine pour le traitement de données complexes et non structurées. En particulier, l'utilisation de nouvelles approches telles que l'apprentissage profond (Deep Learning) et l'imagerie multimodale dans les domaines de la sécurité et biométrie, les drones, la prédiction en santé et la physique haute énergie.Read/review some articles related to the project subject.Deep learning convolutional networks using existing libraries (Tensorflow, Keras, Caffe2, ...)Perform the tests with the available datasetWrite documentation/report related the performed work. Lectures de quelques articles en relation avec le sujet.Développer les algorithmes d’apprentissage profond convolutif (Deep learning convolutional networks) machine en utilisant des librairies existantes (Tensorflow, Keras, Caffe2, …)Effectuer les tests avec la base de donnée disponibleÉcrire la documentation/rapport sur le travail réalisé.Computer programming ( C/C++ or/and Python or/and Matlab) Basic Linear Algebra and matrix computationKnowledge of computer vision and/or machine learning is a plus
La physique des particules (neutrinos) est entrée dans l'ère de la précision. Afin d'explorer pleinement la nature fondamentale de la matière en utilisant ces particules insaisissables, nous avons déployé un ensemble d'expériences massives et à haute résolution et nous prévoyons pousser les limites encore plus loin dans la prochaine décennie. La taille et le niveau de détail sans précédent dans les ensembles de données obtenus récemment nécessitent un changement de paradigme dans la reconstruction des événements et l'analyse des données. Le succès récent dans l'apprentissage profond (Deep learning) a révolutionné le domaine de la vision par ordinateur et d'autres branches de l'intelligence artificielle. Compte tenu de la clarté et des détails fournis dans les images des interactions des neutrinos avec les détecteurs modernes, il est naturel de demander si ces progrès de l'informatique peuvent être appliqués à la physique des particules. L'objectif de ce travail est de développer des algorithmes de classification et de régression par réseaux de neurones profonds afin de classer les événements de la physique des neutrinos. Un ensemble de données de millions d'événements et d'images associées est disponible via notre partenaire Fermilab (USA). Chaque événement est représenté par un triplet d’image obtenu à l'aide du détecteur de Fermilab à 3 vues. Cet ensemble de données est unique et représente un travail intéressant qui peut avoir un impact très important dans le monde entier (ce projet est un projet international avec des chercheurs des États-Unis, du Canada, de la Pologne et du Chili).My areas of research deals with computer vision and machine learning with application to complex and unstructured data processing. In particular, the use of new approaches such as Deep learning and multimodal imaging in the areas of security & biometrics, drones, health prediction and high-energy physics.  Mes domaines de recherche portent sur la vision par ordinateur et l'apprentissage machine pour le traitement de données complexes et non structurées. En particulier, l'utilisation de nouvelles approches telles que l'apprentissage profond (Deep Learning) et l'imagerie multimodale dans les domaines de la sécurité et biométrie, les drones, la prédiction en santé et la physique haute énergie.Read/review some articles related to the project subject.Deep learning convolutional networks using existing libraries (Tensorflow, Keras, Caffe2, ...)Perform the tests with the available datasetWrite documentation/report related the performed work. Lectures de quelques articles en relation avec le sujet.Développer les algorithmes d’apprentissage profond convolutif (Deep learning convolutional networks) machine en utilisant des librairies existantes (Tensorflow, Keras, Caffe2, …)Effectuer les tests avec la base de donnée disponibleÉcrire la documentation/rapport sur le travail réalisé.Computer programming ( C/C++ or/and Python or/and Matlab) Basic Linear Algebra and matrix computationKnowledge of computer vision and/or machine learning is a plus
L'utilisation des techniques biométriques pour l'évaluation de l'état affectif et cognitif est un domaine de recherche émergent. L'objectif est d'extraire des caractéristiques saillantes qui peuvent aider à prédire l'état affectif et cognitif d'un individu afin d'intervenir lorsque cela est nécessaire (problèmes sociaux) ou de personnaliser l’expérience de l’individu (problèmes commerciaux). Ces états peuvent être de nature différente positive ou négative, par exemple: le bonheur, la dépression, les problèmes de santé, la toxicomanie, le mensonge, etc. Chacun de ces états présente un intérêt particulier selon le contexte. Par exemple, la sécurité des frontières peut être plus intéressée par la détection des mensonges, la nervosité, etc. Pour le personnel médical et les services sociaux, il peut s’avérer utile de détecter à l’avance la dépression ou les attitudes suicidaires. Plusieurs techniques utilisent la vision par ordinateur pour extraire les traits du visage et les analyser à ces fins. Au cours des dernières années, certaines techniques ont été développées afin d'extraire des états émotionnels en utilisant le traitement du signal vocal. Dans ce travail, nous voulons utiliser à la fois les signaux vocaux et les images faciales afin d'extraire l'état affectif et cognitif d’un individu. L'objectif est de construire un réseau de neurones profond (Deep learning) qui peut utiliser la parole et l’image du visage comme intrants et les classer dans différents états affectifs et cognitifs. Nous utiliserons la base de données publique DAIC (Distress Analysis Interview Corpus) qui contient des entrevues cliniques conçues pour diagnostiquer des troubles psychologiques tels que l'anxiété, la dépression et le syndrome de stress post-traumatique. D'autres bases de données publiques peuvent être utilisés pour tester les modèles d'apprentissage profonds développés (ex. DEAPdataset).My areas of research deals with computer vision and machine learning with application to complex and unstructured data processing. In particular, the use of new approaches such as Deep learning and multimodal imaging in the areas of security & biometrics, drones, health prediction and high-energy physics.  Mes domaines de recherche portent sur la vision par ordinateur et l'apprentissage machine pour le traitement de données complexes et non structurées. En particulier, l'utilisation de nouvelles approches telles que l'apprentissage profond (Deep Learning) et l'imagerie multimodale dans les domaines de la sécurité et biométrie, les drones, la prédiction en santé et la physique haute énergie.Read/review some articles related to the project subject.Deep learning convolutional networks using existing libraries (Tensorflow, Keras, Caffe2, ...)Perform the tests with the available datasetWrite documentation/report related the performed work. Lectures de quelques articles en relation avec le sujet.Développer les algorithmes d’apprentissage profond convolutif (Deep learning convolutional networks) machine en utilisant des librairies existantes (Tensorflow, Keras, Caffe2, …)Effectuer les tests avec la base de donnée disponibleÉcrire la documentation/rapport sur le travail réalisé.Computer programming ( C/C++ or/and Python or/and Matlab) Basic Linear Algebra and matrix computationKnowledge of computer vision and/or machine learning is a plus

On assiste ces dernières années à une prise de conscience de la société par rapport aux risques de la sédentarité et du manque d'activité physique sur la santé. De nombreuses études scientifiques démontrent l'augmentation inquiétante de l'obésité et des maladies cardiovasculaires au Canada comme dans les autres pays développés [http://www.mhp.gov.on.ca/fr/active-living/exercise.asp].Comme première conséquence, on assiste à de plus en plus d'activités organisées par les gouvernements provinciaux et fédéral, par la communauté ainsi qu'au sein des entreprises pour encourager jeunes et moins jeunes, et employés à augmenter leur activité physique [http://www.education.gouv.qc.ca/fileadmin/site_web/documents/SLS/sport_loisir_act_physique/LivreVert_s.pdf] [http://novascotia.ca/dhw/pasr/documents/Active-Kids-Healthy-Kids-background-FR.pdf].Comme deuxième conséquence, on assiste à une explosion d'appareils connectés servant à mesurer et enregistrer nos activités physiques : nombre de pas, distance parcourue, rythme cardiaque, calories dépensées, etc. Parmi quelques exemples : Jawbone (Fitbit) pour le rythme cardiaque, l'activité et les calories dépensées; Garmin Vivoactive (Garmin) : traqueur GPS pour une mesure précise des distances parcourues (course, nage ou vélo); Sony Smartband (Sony) : traqueur avec capteurs accéléromètre et altimètre (marche, course, escalade); etc.Toutes les données recueillies par ces appareils connectés sont largement sous-exploitées voire inutilisées. Il est nécessaire de penser à mettre en place une base de données en ligne où accumuler toutes ces données afin d'en tirer des statistiques utiles aux gouvernements, compagnies et autres organismes à buts non lucratifs qui veulent contribuer à l'amélioration de la santé de la population. L'objectif de ce projet est donc de concevoir et développer un site web mobile couplé à une base de données en ligne (type “cloud”) où les utilisateurs possédant des traqueurs connectés pourront autoriser l'enregistrement de tout ou partie de leurs données dans ce système centralisé. Ma collaboration récente avec la compagnie Fitstats Technologies Inc. m'a donné une bonne expérience des applications mobiles connectées à des bases de données.Technologies de l'internet (web [mobile], bases de données).Traitement du signal et de l'image.Vision par ordinateur.Les étudiant.e.s devront dans un premier temps concevoir et implémenter une base de données pour stocker les différents types de données provenant des objets connectés, puis une application web mobile pour visualiser, gérer et effectuer des statistiques à partir de ces données.Bonne connaissance en programmation et environnements de développement utilisés dans le monde du web :Architecture MVC (PHP/MySQL), Bases de données, JavaScript, HTML5, CSS3.
Ce projet s’inscrit comme une étape de développement d’un moteur de recherche sur internet plus efficace afin de satisfaire les besoins de certains utilisateurs qui sont mal servis par les moteurs de recherche actuels tels que Google, Bing, Yahoo, etc.Le concept fondamental sous-jacent est la création d’une carte de connaissances couvrant tous les domaines. Cette carte contiendra environ un million de mots-clés. C’est la condition essentielle pour retrouver des pages web cibles parmi des milliards de pages. Depuis 2005, quelques auteurs/chercheurs ont eu la même idée mais leurs résultats sont encore très limités et ne sont pas appliqués aux moteurs de recherche sur le web.Pour fin pratique, on procède à la construction de la base de connaissances de bas en haut : on commence par la création de chaque cadre d’unité de connaissance (UC). On définit tout d’abord un cadre KF (Knowledge Frame) qui peut contenir des liens internes (vers la base de connaissances) et externes (vers des pages web effectives) et des données multimédia. Un KF a pour but de répondre à une demande de connaissance d’un utilisateur. Sa question peut être « Qu’est-ce-que ... », « Qui est ... », « Comment faire ceci? », etc. Cette question peut être relative à un objet, une plante, une substance chimique, un animal, une personne, une situation économique, comment se servir d’un outil, comment fabriquer qqchose, etc.La réponse de notre système doit être plus que la définition d’un mot dans un dictionnaire. On doit fournir à l’utilisateur une explication, un contexte général, ou les étapes pour accomplir une tâche spécifique. En revanche, un KF n’est pas aussi lourd qu’une explication encyclopédique avec un long historique et tous les aspects pertinents aux chercheurs scientifiques. Nous visons une réponse succincte et facile à comprendre, d’un niveau universitaire.Technologies de l'internet (web [mobile], bases de données).Traitement du signal et de l'image.Vision par ordinateur.Les étudiant.e.s devront :- Compléter et peupler la base de données (backend);- Participer à la conception et au développement du moteur de recherche et de l'interface utilisateur (frontend).Bonnes connaissances en programmation, en particulier des technologies du web et des bases de données.

This projet concerns the modelling of microwave treatment of tumours, in collaboration with the FINB Research Chair in medical technologies. This technique will enable the clinician to rapidely heat up a tumour to cause necrosis. However, many technological challenges remain to be solved to make this technique safe, reliable and easy to use.Modelling is an important tool for the design and development of medical instruments. Tissus exhibit complex behavior when submitted to microwaves, and the tissu properties change as it heats up. This poses an important challenge in properly modelling this process. Many simulations will be needed to better understand these changes, and then compare results to data obtained with testing of different tissues. The student will do various simulations, relating to the effect of temperature on the variation of the dielectric properties of the tissu when subjected to microwaves. This modeling will also help improve treatment plans.Traitement de tumeurs par application de micro-ondes; modélisation électromagnétique du tissuTreatment of tumours by application of microwaves; electromagnetic modelling of tissueL'étudiante ou l'étudiant effectuera des modélisations de divers traitements médicaux basés sur l'hyperthermie et pourra définir les effets relatifs de la température et des propriétés diélectriques de divers tissus soumis à  des traitements micro-ondes. Ces modèles serviront aux travaux visant l'amélioration de la précision avec laquelle un clinicien pourra prédire l'effet du traitement thermique et de l'étendue du niveau de nécrose.  De plus, avec ces données, il sera possible de déterminer l'étendue de l'applicabilité de la technologie à divers types de tissus.The student will perform modelling of tumour ablation procedures based on microwave-induced hyperthermia and define the relative temperature effects in relation to the dielectric properties of various tissues when submitted to microwave treatments. These models will serve for studies aiming at improving the precision with which a clinician will be able to predict the thermal treatment effect and the spread of the level of the necrosis. Also, with these data, it will be possible to determine the range of the applicability of the technology to various types of tissues.Idéalement l'étudiant aura des connaissances dans l'une de spécialités suivantes: médecine, physiologie, génie électrique, électromagnétisme. L'équipe de recherche est constituée de membres ayant ces disciplines, ainsi il devrait être bien encadré.
Le nitrure de gallium (GaN) a été utilisé comme substrat de base pour créer des amplificateurs haute puissance dans des systèmes de télécommunication depuis plusieurs années. Le GaN a une haute dissipation thermique et il est résistant à la radiation (très important pour des applications spatiales). Pour ces raisons, la plupart de la recherche en GaN était concentrée sur les amplificateurs de puissance. Des systèmes de communication typiques ont un amplificateur de puissance en GaN, et le reste du système est conçu sur un autre substrat, comme le GaAs. Cependant, le GaN a des bonnes qualités en termes de bruit: sa figure de bruit est très comparable au GaAs. Sa capacité en puissance permet de réduire la complexité des circuits de protections: on peut donc utiliser le GaN pour faire les autres composants des systèmes de communication typiques hyperfréquences, comme des amplificateurs faible bruit, des interrupteurs et des déphaseurs.Ce projet de recherche permet d'examiner la faisabilité de réaliser les autres composants d'un système de communication afin d'intégrer un système complet sur substrat en GaN. Dans les dernières années, les circuits que j'ai conçus sont surtout des interrupteurs et déphaseurs en GaN. Les interrupteurs avaient de bonnes performances, et ont été utilisés pour réaliser des déphaseurs. Ces déphaseurs avaient eu aussi des bonnes performances, et sont beaucoup plus compacts que des circuits traditionnels. Le processus de fabrication utilisé par le passé a évolué, et donne de meilleures performances.L'étudiant(e) devra faire le design d'interrupteur ou déphaseur en utilisant le nouveau processus de fabrication du Centre canadien de fabrication de dispositifs photoniques.High frequency gallium nitride integrated circuits. Millimetre-wave integrated circuits. Switches and phase shifters.Circuits intégrés à haute fréquence sur substrat en nitrure de gallium. Conception logicielle, circuits millimétriques, hyperfréquences. Interrupteurs et déphaseurs.The student will use ADS to design and simulate a millimetre-wave switch, using the GaN design process from the Canadian Photonics Fabrication Centre. L'étudiant(e) devra utiliser ADS pour faire la conception et simulation d'un interrupteur, en utilisant le processus de fabrication GaN du Centre canadien de fabrication de dispositifs photoniques. The student must have basic knowledge of m,icrowave circuits: impedance matching, Smith chart, S-parameters, microwave amplifiers, MMIC (microwave integrated circuits). The student must also be able to used specialized design software. For this project, the ADS software package by Keysight (formerly Agilent) will be used.
Over the last four decades the threat of climate change due to global warming, have pushed governments throughout the world to implement measures to fight against it. One of these measures was the promotion of paper recycling. the main argument in favor of paper recycling being that it saves trees. Because trees mitigate the effect of global warming by absorbing carbon dioxide. The adoption of paper recycling resulted in an increase of the recovery of paper and paperboards to unprecedented levels throughout the world.  At the same time, the area of forest planted first increased to reach a peak in the 1980s and has since then declined. This downward trend in forest land raises questions about the goal of papers recycling. In other words, (i) has the recycling rate that maximizes the forested area, and thus the number of trees already been reached? (ii) How does the optimal recycling rate that maximizes the private forest owner area compare to the social optimal recycling rate? Finally, and more importantly: (iii) what optimal incentive mechanism aimed at maintaining the forest land area to its optimal level can be implemented?To answer the previous questions, this study will go beyond the theoretical aspect by analyzing empirically and quantifying the impact of paper recycling on (i) the area of forestry and thus the number of trees, (ii) the volume of wood being supply in the market, (iii) the social benefits such as the saving in the landfill cost, and the benefits of the forest. And to determine the optimal rate of paper recycling. Then, we will determine the level of incentive policies such as subsidies to the logging industry or taxes and quotas of virgin fiber to the recycling industry that can be implemented to maintain the forested area at the social optimal level. Ma recherche porte sur l’économétrie appliquée, les aspects théorique et empirique de la gestion des ressources forestières, l’allocation des ressources, la théorie des contrats, le mécanisme des enchères et l’économie de l’environnement.My research interest focus on Applied econometrics, Environmental Economics and Natural Resources, Microeconomic Theory, Industrial Organization, Resource Allocation, Applied Microeconomic, Mathematics for Economists, Forest economics, and Mechanism design.L'étudiant avec profil 1 (habileté en mathématique) devra résoudre le modèle mathématique : optimisation statique et dynamique. Analyse de la stabilité du système d'équations induit. Calculer des statistiques comparatives en utilisant la différenciation et l'algèbre linéaire.L'étudiant avec profil 2 devra collecter des données provenant de différentes sources, calculer les statistiques préliminaires et estimer en utilisant les outils économétriques, les paramètres des modèles.The student with profile 1 (mathematic skill) will solve the mathematical model: static and dynamic optimization. Analyze the stability of the system of equations involved. Compute some comparative statistics using differentiation and linear algebra.The student with profile 2,  will collect data from different sources, compute preliminary statistics of data, and must estimate econometrically the parameters of models.L'étudiant doit avoir un baccalauréat ou être en à voie d’obtention (au plus un semestre à restant) dans les domaines suivants: mathématiques, économie (avec une forte expérience dans les mathématiques ou les méthodes quantitatives), Statistique, Méthodes quantitatives (économétrie, ...).Ce projet peut impliquer deux étudiants avec un des deux  profils suivant.Profil 1: optimisation statique et dynamique, Différenciation des fonctions à plusieurs variables, algèbre linéaire, la stabilité d'un système.Profil 2: analyse des données, régressions linéaires et non linéaires, tests statistiques.
Questions de recherche : Déterminer et modéliser l’impact de la variabilité des perturbations climatiques sur la phénologie des oiseaux nicheurs de l’Arctique. Nous voulons mesurer les changements de phénologie d’espèces importantes du Nord à l’aide de données de terrain prises notamment de façon automatique à l’aide de systèmes acoustiques. Le projet sera une combinaison de programmation en bioacoustique, de suivi des populations, ainsi que de manipulations expérimentales. Le projet sera à la pointe de la recherche dans les domaines de l’écologie, de la bioacoustique et de l’apprentissage machine. Le potentiel appliqué est grand et les opportunités d’emplois après le projet sont élevées, car les domaines de l’intelligence artificielle et de l’écologie appliquée sont en plein essor.Polar ecology, bioacoustics, biodiversity, predator-prey interactions, climate changeÉcologie polaire, bioacoustique, biodiversité, relations prédateur-proies, changement climatiqueThe student will be working in the Arctic to set up biodiversity stations of automatic acoustic recordings. The student will need to learn Arctic logistics and will work in a team, even though a great level of independence is required.The student will program/code new approaches to record biodiversity in the Arctic. He/she will write a small report/paper on how to measure the impact of climate change in a systematic and robust manner.L'étudiant travaillera dans l'Arctique pour mettre en place des stations de biodiversité avec enregistrement acoustique automatique. L'étudiant doit apprendre la logistique de l'Arctique et travailler en équipe, même si un niveau élevé d'autonomie est requis.L'étudiant programmera / codera de nouvelles approches pour enregistrer la biodiversité dans l'Arctique. Il / elle rédigera un rapport / document court sur la façon de mesurer le changement climatique en Arctique de manière systématique et solide.        -  Team spirit and initiative  -  Ability to work in remote areas  -  Interest in quantitative analyses  -  Good skills in logistics and rigour in scientific reasoning  -  Good writing skills (English and French) -  Master of R software and other common programming languages (Python, C++, Matlab) -  Ability to work on artificial intelligence algorithms
L'étude de la dynamique de la population est une condition préalable pour établir le statut d'une espèce et son potentiel pour maintenir un certain niveau de récolte. Il existe actuellement des données insuffisantes sur le nombre et la démographie du loup arctique afin d'aider à sécuriser son état de conservation au Canada. Nous ne savons pas encore dans quelle mesure la récolte peut limiter ou réguler la dynamique de la population du loup arctique.  Le projet actuel est consacré à ajouter des informations importantes pour la détermination du statut de sous-espèce. Ici, le but est d'étudier les effets de la récolte sur la dynamique de la population du loup arctique dans 15 des 27 communautés du Nunavut (ces 15 sont celles qui accueillent les populations de loup arctique). Nous émettons l'hypothèse que les composantes majeures de la dynamique de la population du loup  (proportion de femelles dans la population, structure d'âge, la propension à se reproduire) sont fonction du taux de récolte. Par exemple, une récolte plus intense pourrait entraîner une diminution des classes de population sensibles à la chasse (femelle, jeune). Une récolte intensive peut également conduire à une réponse de reproduction. Étant donné que les prédateurs arctiques sont essentiels à la récolte traditionnelle inuit et aux écosystèmes arctiques, il est essentiel de comprendre leur écologie et leur dynamique de population afin de prendre des décisions éclairées liées à la gestion de l'environnement et de la faune et de soutenir ainsi une population exploitée.Polar ecology, predator-prey interactions, climate change, wildlife management, population dynamicsÉcologie polaire, interactions prédateur-proie, changement climatique, gestion de la faune, dynamique des populationsBecause these are very elusive and wide-ranging animals, the study of arctic wolves is hampered by logistical and financial constraints, especially at large spatial scales. The harvesting of these furbearers is nonetheless common in Nunavut, Canada; the study takes full advantage of this for biological sampling. To meet such goals, the student will analyze data derived from an active carcass collection program spread across Nunavut (2010 to 2014) piloted by the Government of Nunavut and the Canada Research Chair in Polar and Boreal Ecology. The collection of carcasses is possible because of a close interactions and incentives to/with Inuit hunters. The following data is already available, therefore securing the bulk of the project: morphology (body size, body condition (body mass and fat contents), age (tooth aging), and sex; all of these parameters were obtained by carcass necropsies. Specifically, the student will collect information on their reproductive status by examining ovaries for corpora lutea, corpora albicans and developing follicles, as well as identifying placental scars and macroscopic foetuses in utero to determine reproductive performances of individual females. During the study, the student will make efforts to continue collecting carcasses from hunters to add to the time series. Overall, the student will therefore determine the sensitivity of various population classes (sex, age) to various levels of harvest. Ultimately, the student should pave the way for detecting whether harvesting in the tundra has a regulatory effect on population dynamics for arctic wolves, a key top-predator.Parce que ce sont des animaux très élusifs, l'étude des loups de l'Arctique est entravée par des contraintes logistiques et financières, en particulier à grande échelle spatiale. La récolte de ces loups est néanmoins commune au Nunavut, au Canada; L'étude en profite pour l'échantillonnage biologique. Pour atteindre ces objectifs, l'élève analysera les données provenant d'un programme de collecte de carcasses actif réparti sur le Nunavut (2010 à 2014) piloté par le gouvernement du Nunavut et la Chaire de recherche du Canada en écologie polaire et boréale. La collecte des carcasses est possible en raison d'interactions étroites et d'incitations à / avec les chasseurs inuit. Les données suivantes sont déjà disponibles, ce qui garantit la majeure partie du projet: la morphologie (taille du corps, état corporel (masse corporelle et matières grasses), âge (vieillissement dentaire) et sexe; tous ces paramètres ont été obtenus par des autopsies de carcasses. L'étudiant-e recueillera des informations sur leur statut reproductif en examinant les ovaires pour les corpus lutea et les follicules en développement, ainsi que pour identifier les cicatrices placentaires et les fœtus macroscopiques in utero pour déterminer les performances reproductives des femelles. Au cours de l'étude, l'étudiant-e interagira avec les chasseurs inuit afin d'ajouter à la série chronologique.. Dans l'ensemble, l'étudiant-e déterminera la sensibilité de diverses classes de population (sexe, âge) à divers niveaux de récolte ewt aux changements de climat. Ultimement, l'élève devrait ouvrir la voie afin dedétecter si la récolte de loups dans la toundra a un effet de régulation sur la population des loups de l'Arctique, un prédateur clé.        -  Team spirit and initiative  -  Ability to work in remote areas  -  Interest in quantitative analyses  -  Good skills in logistics and rigour in scientific reasoning  -  Good writing skills (English and French) -  Master of R software
Les écosystèmes sont reliés entre eux à des échelles locales à globales grâce aux mouvements de nutriments, de proies et de consommateurs au-delà des limites des écosystèmes. Ces connexions sont actuellement modifiées par les activités anthropiques à un rythme sans précédent. Par exemple, certaines populations migratrices connectant les écosystèmes ont fortement diminué en raison de diverses pressions anthropiques (p.ex. saumons, baleines), tandis que d'autres ont augmenté de façon exponentielle en raison de l'intensification de l'agriculture (p.ex. oies). Les écologistes sont confrontés au défi de comprendre comment les espèces fauniques sont affectées par une nouvelle pression globale, soit les modifications anthropiques dans les connexions entre écosystèmes. Bien que certaines de ces modifications aient induit des impacts écologiques et économiques majeurs, les mécanismes qui sous-tendent leurs effets sont encore largement inexplorés. Le projet de recherche actuel contribuera à combler cette lacune en capitalisant sur les forces de l’étudiant.e soit en recherche sur le terrain ou en analyses statistiques. En partenariat avec mon équipe, l’étudiant.e contribuera à déterminer comment les liens entre les écosystèmes peuvent avoir un impact sur les habitats côtiers de l'est du Canada. Les données sur les impacts des bernaches du Canada sur les écosystèmes côtiers seront récoltées dans le parc national Kouchibouguac (Nouveau-Brunswick, Canada) et éventuellement analysées suite au travail sur le terrain. Les bernaches du Canada sont connues pour s’alimenter dans les écosystèmes modifiés par les humains (p.ex. habitats ouverts en zone suburbaine, champs agricoles), mais aussi dans les écosystèmes naturels (p.ex. marais salés et herbiers marins). De telles connexions nuisent probablement aux écosystèmes côtiers naturels. En effet, les populations de bernaches du Canada auraient atteint des niveaux d'abondance plus élevés que ce que les écosystèmes naturels peuvent supporter, en raison de la nourriture supplémentaire fournie par l'augmentation de la superficie de nombreux habitats transformés par les humains.My research program addresses fundamental and applied questions about the impacts of connections between ecosystems on terrestrial food webs in northern environments. With my students and colleagues, we determine whether connections between ecosystems can 1) impact trophic interactions, 2) sustain predator populations, and 3) impact species of conservation concern at local to global scales. To do so, I lead innovative research projects on the community of species inhabiting tundra ecosystems (e.g. shorebirds, arctic fox, arthropods) and coastal ecosystems in temperate areas (e.g. geese, plants). We also develop theoretical models to predict the impact of connections between ecosystems on species interactions.Mon programme de recherche traite de questions relatives aux impacts des connexions entre les écosystèmes sur les réseaux trophiques terrestres dans les environnements nordiques. Avec mon équipe, je détermine si les connexions entre écosystèmes peuvent soutenir les populations de prédateurs et affecter les interactions trophiques ou les populations de prédateurs. Je mène des projets de recherche novateurs sur la communauté d'espèces habitant les écosystèmes toundriques (p. ex. limicoles, renard arctique, arthropodes) et les écosystèmes côtiers de zones tempérées (p. ex. oies, plantes). Nous développons également des modèles théoriques pour prédire l'impact des connexions entre écosystèmes sur les interactions entre espèces.The role of the student will be to collect or analyse data on the impacts of Canada geese on coastal habitats in the Kouchibouguac National Park. If the student is interested by field research, he or she will conduct behavioural observations in coastal and agricultural areas to describe habitat use and diet patterns of geese during summer. In addition, the student will set up exclosures to measure the impact of goose grazing on vegetation in salt marshes and seagrass beds. If the student is interested by statistical analysis, he or she will analyse existing data to determine the extent of the increase in the size of the Canada geese population breeding in the Kouchibouguac National Park. The student interested by both approaches will collect and then analyse data resulting from behavioural observations. The student will also join the team of interns working every summer at the Kouchibouguac National Park to estimate various indicators of ecological integrity in marine and forest habitats in the Park. This may involve estimating the abundance of beavers, marine birds, marine invertebrates, and forest birds. The student will work under the supervision of the Université de Moncton professor and of the Park staff (technicians and ecologists).Le rôle de l'élève sera de recueillir ou d'analyser les données sur les impacts des bernaches du Canada sur les habitats côtiers du Parc national Kouchibouguac. Si l'étudiant.e est intéressé.e par des travaux de recherche sur le terrain, il ou elle effectuera des observations comportementales dans les zones côtières et agricoles pour décrire l'utilisation de l'habitat et le régime alimentaires des bernaches en été. L'étudiant.e mettra également en place des exclos pour mesurer l'impact du broutement par les bernaches sur la végétation dans les marais salants et les herbiers marins. Si l'étudiant.e est intéressé.e par les analyses statistiques, il ou elle analysera les données existantes pour déterminer l'ampleur de l'augmentation de la taille de la population de bernaches du Canada se reproduisant dans le Parc national Kouchibouguac. L'étudiant.e intéressé.e par les deux approches récoltera et analysera les données résultant des observations comportementales. L’étudiant.e se joindra également à l'équipe de stagiaires travaillant chaque été au parc national Kouchibouguac pour estimer divers indicateurs d'intégrité écologique dans les habitats marins et forestiers du parc. Cela pourrait impliquer l'estimation de l'abondance des castors, des oiseaux marins, des invertébrés marins et des oiseaux forestiers. L'étudiant.e travaillera sous la supervision du professeur de l'Université de Moncton et du personnel du parc (techniciens et écologistes).I am looking for a student skilled in either field research, lab or statistical analysis. Students skilled in field research will work in the Kouchibouguac National Park. They should have fieldwork experience in a setting with limited accommodations and be in excellent physical condition. Students mostly interested by lab analysis and/or statistical analysis can also spend some time on the field before to analyse samples or data at Université de Moncton. The recruited student will have good interpersonal skills, a good team spirit and sense of initiative, while demonstrating high level of scientific rigour.
Le succès récent dans l'apprentissage profond (Deep learning) a révolutionné le domaine de la vision par ordinateur, de la robotique et d'autres branches de l'intelligence machine. De nombreuses techniques de pointe sont aujourd'hui basées sur des réseaux de neurones profonds, ce qui donne lieu à des développements sans précédent qui dépassent les humains dans de nombreux domaines. Les solutions basées sur l'apprentissage profond sont disponibles dans nos ordinateurs, les plates-formes cloud, les téléphones intelligents, les appareils IOT, etc. Bien que de nombreuses bibliothèques logicielles soient disponibles aujourd'hui pour développer des architectures de réseaux de neurones profonds, elles ont besoin d'un bon niveau de connaissance informatique et de compétences élevées en programmation. L'objectif de ce projet est de développer un outil simple pour la programmation des réseaux d’apprentissage profond à l'aide d'une interface graphique. Notre objectif est de rendre cette technologie puissante accessible non seulement aux informaticiens et aux ingénieurs, mais aussi aux personnes travaillant dans d'autres domaines. En facilitant la programmation, les contributions peuvent provenir de différents secteurs et de personnes ayant des compétences différentes. Ainsi, des solutions aux problèmes actuels et futurs seront disponibles plus rapidement. Le stagiaire travaillera sur le développement de l'interface graphique permettant une programmation interactive des réseaux de neurones profonds et leur exportation sous forme de scripts standard, nous baserons nos développements sur des bibliothèques populaires telles que Tensorflow et Keras.My areas of research deals with computer vision and machine learning with application to complex and unstructured data processing. In particular, the use of new approaches such as Deep learning and multimodal imaging in the areas of security & biometrics, drones, health prediction and high-energy physics.  Mes domaines de recherche portent sur la vision par ordinateur et l'apprentissage machine pour le traitement de données complexes et non structurées. En particulier, l'utilisation de nouvelles approches telles que l'apprentissage profond (Deep Learning) et l'imagerie multimodale dans les domaines de la sécurité et biométrie, les drones, la prédiction en santé et la physique haute énergie.Read/review some articles related to the project subject.Develop a graphical interface for programming Deep learning  neural networks (based on Tensorflow and Keras)Perform the testsWrite documentation/report related the performed work. Lectures de quelques articles en relation avec le sujet.Développer l'interface de programmation des algorithmes d’apprentissage profond  (Deep learning neural networks) (basés sur Tensorflow et Keras)Effectuer les tests Écrire la documentation/rapport sur le travail réalisé.Computer programming ( Mainly Python) Basic Linear Algebra and matrix computationKnowledge of computer vision and/or machine learning is a plus

La consommation de l'énergie électrique ne cesse d'augmenter et pose de plus en plus des problèmes majeurs face à la capacité de production et de la préservation de l'environnement et des ressources. Par contre, les actions pour une meilleure utilisation énergétique commencent à prendre de l'ampleur mais restent confrontées aux méthodes et habitudes de consommation des consommateurs malgré le développement, la disponibilité et l'accessibilité de plus en plus de nouvelles technologies. L'efficacité et la gestion énergétiques pourraient significativement améliorer la situation pour préserver les ressources disponibles tout en respectant les normes environnementales appliquées. Ainsi, l'intérêt se manifeste dans ce projet à la problématique de la commande du moteur à courant alternatif monophasé pour assurer le réglage de vitesse et assurer une meilleure stratégie de maintien du rendement face à la variation de la charge. On doit comprendre que les statiques montrent que plus de 60% des moteurs utilisés sont souvent utilisés sous des charges plus faibles que leurs charges nominales (surdimensionnement pour éviter les surcharges, ou l'usage sous des charges variables sur une large plage). De de fait, le rendement énergétique du moteur à induction  (triphasé et monophasé) est négativement affecté par une réduction ne favorisant le bon usage de l'énergie.  Le flux doit être ajusté en variant   la tension d'alimentation du moteur. Cette problématique présente un ensemble de voies de recherche et de développement matériel et logiciel. Dans ce projet, on s’intéresse aux développements des stratégies de commande du moteur à induction monophasé alimenté par un convertisseur statique. Diverses techniques d'optimisation doivent être évaluées et comparées.  Mes expertises sont dans l’électronique de puissance, l’électronique, les microcontrôleurs, la commande des systèmes. J'ai travaillé sur plusieurs projets de recherche  et j'ai supervisé un nombre considérable d’étudiant(e)s de différents cycles, et  des stagiaires. Mes réalisations sont dans la commande adaptative des moteurs synchrones à aimant, la commande optimale appliquées aux moteurs CC et CA, le développement  de convertisseurs statiques CC/CA et CC/CC, le développement de logiciels et d’applications avec microcontrôleurs et DSP et aussi en lien avec Internet . Mes travaux touchent aussi à la minimisation de la consommation énergétique dans les moteurs CA et le chauffage électrique.Mes expertises sont dans l’électronique de puissance, l’électronique, les microcontrôleurs, la commande des systèmes. J'ai travaillé sur plusieurs projets de recherche  et j'ai supervisé un nombre considérable d’étudiant(e)s de différents cycles, et  des stagiaires. Mes réalisations sont dans la commande adaptative des moteurs synchrones à aimant, la commande optimale appliquées aux moteurs CC et CA, le développement  de convertisseurs statiques CC/CA et CC/CC, le développement de logiciels et d’applications avec microcontrôleurs et DSP et aussi en lien avec Internet . Mes travaux touchent aussi à la minimisation de la consommation énergétique dans les moteurs CA et le chauffage électrique.Étape 1: l’étudiant ou l'étudiante doit comprendre les modèles du moteur électriques monophasé et simuler le comportement sous Matlab et le valider expérimentalement. L'identification des paramètres du moteur considéré s'impose. Une large recherche bibliographique  est exigée avec une lecture approfondie.Étape 2: développer un onduleur monophasé commandé par une modulation vectorielle de la tension. La modulation vectorielle de la tension est ici inspirée de la technique appliquée aux moteurs triphasés.  L'approche permettra de développer de meilleures stratégies que celle donnée par le rapport V/f constant.  Étape 3: développer  la loi de commande pour assurer le réglage de la vitesse tout en maintenant la minimisation de la consommation énergétique face à la variation du couple de charge.  Le développement théorique et la simulation numérique doivent être explicités.Étape 4: l'expérimentation pour valider concept d'optimisation développé. L'expérimentation aux étapes 2 et 4 nécessite l'utilisation d'un microcontrôleur (ou DSP) et des capteurs courant et vitesse et des semi-conducteurs de puissance (MOSFET ou IGBT) et circuits drivers et divers composants électroniques. Matlab sera utilisé pour la simulation des stratégies de commande à évaluer. Le langage C sera utilisé lors de l'évaluation expérimentale.L'étudiant ou l'étudiante doit comprendre les techniques pour  alimenter les moteurs électriques à courant alternatif par convertisseurs statiques et les principes pour la variation de la vitesse, et être bien familier avec les notions des systèmes asservis continus et discrets. Une importance doit être donnée à la modélisation dynamiques des moteurs, les concepts de la  conversion de l'énergie dans les moteurs, l'expérimentation utilisant un microcontrôleur (ou DSP) dans le génération des signaux de commande, l'acquisition et mesure, programmation en langage C, Matlab/Simulink, la réalisation des circuits électroniques.
La consommation de l'énergie électrique ne cesse d'augmenter et pose de plus en plus des problèmes majeurs face à la capacité de production et la préservation de l'environnement et des ressources. Par contre, les actions pour une meilleure utilisation énergétique commencent à prendre de l'ampleur mais restent confrontées aux méthodes et habitudes de consommation des consommateurs malgré le développement, la disponibilité et l'accessibilité de plus en plus de nouvelles technologies. L'efficacité et la gestion énergétiques pourraient significativement améliorer la situation pour préserver les ressources disponibles tout en respectant les normes environnementales appliquées. Ainsi, l'intérêt se manifeste dans ce projet à la problématique de la commande et la gestion de l'énergie électrique utilisée pour le chauffage électrique résidentiel puisqu'il représente une grande partie de la consommation dans les habitations. Cette problématique présente un ensemble de voies de recherche et de développement matériel et logiciel. Dans ce projet on s’intéresse aux développements des stratégies de commande et de gestion du chauffage électrique dans une maison de plusieurs chambres. L’identification du modèle thermique sera faite à partir des données réelles d’acquisition. Les stratégies doivent favoriser la réduction de la consommation (la demande maximale et la demande moyenne) tout en maintenant la qualité du chauffage et le confort à l’utilisateur. Les stratégies du délestage du chauffage entre les chambres, le décalage de la consommation et la variation de la puissance  des radiateurs doivent être évaluées et comparée afin de proposer des stratégies de gestion et de coordination entre les différentes plinthes électriques. Une plateforme développée sera utilisée pour l'expérimentation planifiée dans le cadre de ce projet. La plateforme intègre des microcontrôleurs, des capteurs de température, des convertisseurs à base de TRIACs et des radiateurs électriques (plinthes). Le langage C et Matlab seront utilisés.Mes expertises sont dans l’électronique de puissance, l’électronique, les microcontrôleurs, la commande des systèmes. J'ai travaillé sur plusieurs projets de recherche  et j'ai supervisé un nombre considérable d’étudiant(e)s de différents cycles, et  des stagiaires. Mes réalisations sont dans la commande adaptative des moteurs synchrones à aimant, la commande optimale appliquées aux moteurs CC et CA, le développement  de convertisseurs statiques CC/CA et CC/CC, le développement de logiciels et d’applications avec microcontrôleurs et DSP et aussi en lien avec Internet. Mes travaux touchent aussi à la minimisation de la consommation énergétique dans les moteurs CA et le chauffage électrique.L’étudiant doit comprendre le modèle thermique d'une chambre chauffé à l'électricité et utiliser les données d'acquisition pour identifier les paramètres afin de présenter un modèle fiable et représentatif du comportement dynamique. Le modèle adopté sera par la suite adapté à chacune des chambres considérées. Le développement des stratégies de commande et de gestion seront à la charge de l'étudiant. L'objectif et de proposer diverses stratégies pour assurer une consommation énergétiques minimale. Les techniques de la commande optimale et avancée peuvent être envisagées.Le développement met l'accent sur la programmation et l'utilisation des outils sous Matlab pour développer et solutionner des problèmes d'optimisation. La validation expérimentale des stratégies de gestion sur une plateforme qui sera mise en disponibilité.- Notions sur la modélisation et l'identification des systèmes- Systèmes asservis analogiques et ou numériques- variables d'états- Simulation sur ordinateur des systèmes dynamiques - Utilisation de Matlab,  et  programmation sous Matlab ou langage C-
Le projet concerne le développement d'un robot à deux roues pouvant se déplacer et porter une charge en équilibre. Le robot doit intégrer différents types de capteurs (humidité, température, luminosité, ultrason, boussole numérique), une caméra et une carte de contrôle principale du robot pouvant être connectée à internet et à un réseau local.  Les moteurs utilisés pour déplacer le robot  doivent être alimentés par des hacheurs quatre quadrants pour assurer la commande en vitesse et le  déplacement sous des trajectoires préétablies ou non établies (avant et arrière).   Mes expertises sont dans l’électronique de puissance, l’électronique, les microcontrôleurs, la commande des systèmes. J'ai travaillé sur plusieurs projets de recherche  et j'ai supervisé un nombre considérable d’étudiant(e)s de différents cycles, et  des stagiaires. Mes réalisations sont dans la commande adaptative des moteurs synchrones à aimant, la commande optimale appliquées aux moteurs CC et CA, le développement  de convertisseurs statiques CC/CA et CC/CC, le développement de logiciels et d’applications avec microcontrôleurs et DSP et aussi en lien avec Internet. Mes travaux touchent aussi à la minimisation de la consommation énergétique dans les moteurs CA et le chauffage électrique.Le choix de la structure mécanique en forme de tube permet une multitude d'utilisations et d'applications. Le cahier des charges du robot (dimension, poids du robot seul, poids maximal à transporter,  vitesse de déplacement, autonomie d'utilisation), doit être établi avec précision pour pouvoir fixer le choix des composantes. Le fonctionnement du robot envisagé doit être assuré par une carte principale possédant des caractéristiques favorisant des développements futures et des traitements numériques avancés (dans un futur projet à la suite de celui-ci). Le fonctionnement peut aussi être autonome ou téléguidé à distance avec la transmission de l'information sur l'environnement d'utilisation (mesures des capteurs, détection d'obstacles, vidéo et images). Le design électronique doit être finalisé en utilisant une machine à graver les circuits électroniques développés, une imprimante 3D pour la structure du robot.Une importance sera donnée aux éléments ci-dessous:- le contrôle de la vitesse de manière numérique- le contrôle du robot pour  éviter son basculement  autour de l'axe de ses roues puisqu'il ne possède que 2 roues et que la nature du  contact avec la surface de déplacement peut varier largement avec le poids total du robot.-l'enregistrement des données de la trajectoire de déplacement ainsi que la position des obstacles.- la fiabilité du fonctionnement face à la vibration et les chocs.L'étudiant ou l'étudiante doit être bien familier(e) avec  le développement avec :- Électronique, capteurs et détecteurs- Commande des moteurs CC (servomoteurs) et technique d'alimentation par convertisseurs statiques CC/CC- Principes de la commande numérique
L'enseignement des systèmes asservis en ingénierie nécessite des équipements qui sont de plus en plus coûteux et peuvent ne pas être bien adaptés au contenu des programmes. De plus l'accessibilité aux équipements pose souvent des problèmes pour assurer la formation  adéquate et atteindre les normes d'agréments. Dans ce projet on s'intéresse à développer une plateforme connectée à internet pouvant être utilisée directement au laboratoire et aussi à distance. L'accès à distance favorise en conséquence la formation continue, et la possibilité de partage des équipements. On doit noter que ce type d'équipement peut coûter 20,000$. L'objectif ici est de produire un produit à coût beaucoup plus bas en considérant des composants et techniques modernes.Mes expertises sont dans l’électronique de puissance, l’électronique, les microcontrôleurs, la commande des systèmes. J'ai travaillé sur plusieurs projets de recherche  et j'ai supervisé un nombre considérable d’étudiant(e)s de différents cycles, et  des stagiaires. Mes réalisations sont dans la commande adaptative des moteurs synchrones à aimant, la commande optimale appliquées aux moteurs CC et CA, le développement  de convertisseurs statiques CC/CA et CC/CC, le développement de logiciels et d’applications avec microcontrôleurs et DSP et aussi en lien avec Internet . Mes travaux touchent aussi à la minimisation de la consommation énergétique dans les moteurs CA et le chauffage électrique.La responsabilité de l'étudiant revient en première étape au développement de plusieurs éléments entrant dans la composition de la plateforme qui doit favoriser une multitude d'expériences pour l'enseignement approfondi. Un convertisseur quatre quadrants doit être conçu et développé. Des modules pour les mesures du courant, de la vitesse et la position doivent être conçus avec l'objectif d'assurer la flexibilité à l'expérimentation des  structures de commande. Un moteur électrique à courant continu sera considéré avec une charge montée sur son arbre. Une carte à microcontrôleur favorisant une connexion à Internet doit être utilisée avec une capacité élevée de calcul pour élargir les utilisations futures. La gravure des circuits électroniques se fera localement au département de génie électrique via le soutien d'un technicien.En deuxième étape, l'étudiant doit développer différentes stratégies de commandes numériques : Design, Simulation, et expérimentation en utilisant la plateforme complétée. La documentation de tous les développements doit être détaillée. L’expérimentation nécessite la programmation sous le langage C et  pour le Web (HTML, PHP,..) et les applications sous Android. En troisième étape, une application pour un appareil portable ou un ordinateur doit être développée. L'application doit favoriser l'accessibilité à la plateforme à distance et permettre l'expérimentation via Internet. Les données doivent être transférées sous une base de données sous Cloud. Le projet permettra une compréhension approfondie des systèmes de commande, le design électronique, le développement d'applications pour mobile et ordinateur.L'étudiant doit être familier avec les systèmes asservis continus, le comportement des systèmes dynamiques, et les notions de base de l'analyse des systèmes discrets, l'électronique de puissance, la méthodologie de design des systèmes électroniques. La compréhension des techniques de simulation, la programmation des microcontrôleurs et l'expérimentation avec des systèmes électriques et la programmation sur le WEB

En partant des contrôleurs (prototypes) existant, ce stage va d’appuyer la conception et implémentation des nouveaux systèmes de contrôle pour des tables qui s’ajustent entre hauteur debout et assis.  Vous allez aider à construire des contrôleurs et les tester en milieu contrôlé (au laboratoire) avec des utilisateurs simulés et en milieu réel.  Lors de ce stage, vous allez déterminer le rôle de contrôleurs à assurer un comportement promouvant la santé physique des travailleurs.  Votre conception doit considérer divers contraintes, les coûts, la fabrication et l’implantation.  La posture (avec sondes sans fil mesurant l'inertie et les inclinaisons), la perception mesurée par questionnaire et l'activation musculaire (EMG) seront enregistré pour appuyer l'analyse.  L’utilisabilité serait considéré au laboratoire et au milieu de travail. Associate professor in Mechanical Engineering at Université de Moncton and is President-Elect of the Association of Canadian Ergonomists.  With a PhD (Mechanical) , M.A.Sc. (Industrial) and a B.A.Sc. (Systems Design), Nancy Black applies engineering for humans.  Her research helps understand and prevent of musculoskeletal disorders particularly through intelligent tool and workstation design.  Recent work focusses on reducing risks of sedentary environments, including posture, electromyography, and perception. Technologies, measurement tools, ergonomics and industrial engineering must address the challenges for all people, not just the “normal population”.  Collaborating with electrical engineers, she her students engineer for humans.Professeure agrégée au département de génie mécanique à l'Université de Moncton et présidente de l'Association canadienne d'ergonomie (ACE) en 2017. Étant détentrice de 3 diplômes de génie : mécanique (PhD), industriel (M.A.Sc.,) et Systems Design (B.A.Sc.) elle conçoit surtout pour les humains.  Ses recherches visent la compréhension et la prévention des troubles musculosquelettiques surtout en considérant les outils et lieux de travail fournis aux travailleurs.  Son intérêt actuel est à minimiser les problèmes liés aux postes sédentaires.  Collaborant avec des ingénieurs de génie électrique ses stagiaires conçoivent visant les humains utilisateurs- Review current design.  - Consider alternative components quantifying their advantages and limitations.- Design new control system (with support); support fabrication; test and implement design - Test design during use both in controlled and real worÉvaluer la conception existante.- Évaluer des composants alternatifs, y compris leurs avantages et limites- Conçois un nouveau système de contrôle (avec l'appui des ressources locales), y compris la fabrication, le test et l'implantation sur poste de travail.- Tester le système au laboratoire et en milieu réel, évaluant la réaction des utilisateurs (posture, perception).  Recommander des raffinements au besoin.- at least in 3rd year engineering with knowledge of control system, electronic design- motivated, able to work independently- comfortable interacting with workers in their work environment- Desirable: experience collecting data involving humans and ha
Piezoelectric road is a new energy evolution to provide a sustainable solution in terms of environment, economy, and social needs.  The principle of piezoelectricity lies behind the crystals.  An electrical voltage is induced when crystalline materials are subjected to external force or pressure.  The piezoelectric crystals can be embedded underneath the asphalt layer to utilize the energy generated due to the vehicle motion.This project aims to :• develop a theoretical understanding behind the scaling of piezoelectric generator; • Study and simulate the power-conditioning unit of piezoelectric generator;• Develop a simple control with dedicated static converter for maximum power point tracking. My main research areas are:• Fuel cell and supercapacitors electric vehicles• Renewable energy (Solar, Wind, : conversion, storage, management, optimization and grid integration• Multiport and soft switching power electronic converters • DC and AC Drivers • Control and optimisation of power electronics systems• Implementation of control algorithms, energy management and optimization in VLSI and ULSI (ASCs, DSPs, FPGAs) technology•  dedicated power supplies (high current / low voltage, pulsing) The activities that the student should take are:• Study and simulate the power-conditioning unit of this system consists of a voltage source inverter and a multi-port bidirectional dc-dc converter interfacing the tree sources to the ac load.• Develop the control with dc–dc converters for maximum power point tracking and hence maximum power extracting from the fuel cells, the wind turbine and the solar photovoltaic systems.• Explain in detail the generation of high-resolution phase shifts technic to control the power flow to the load.•   Integrat tools like Xilinx System Generator and SimPowerSystems to develop and implement control algorithms on a FPGA.The candidate must have a good background in piezoelectricity, modelisation, matlab
Ce projet concerne la modélisation d’un système de récupération de l’énergie des vagues et de génération d’énergie électrique dans leur environnement ainsi que leur contrôle. L’objectif de ce projet est de concevoir et d’implanter,  un modèle complet qui intègre dans un environnement informatique tel que Matlab/Simulink.  Pour se faire, il faut modéliser les différentes composants de l’installation et d’évaluer ses paramètres environnementaux. Ce qui nécessite la modélisation de la ressource, du capteur, de la transmission mécanique hydraulique, de la génératrice électrique (polyphasée), les convertisseurs statiques associés à la génératrice et la modélisation des éléments permettant la connexion au réseau électrique et le contrôle du système.Mes principaux axes de recherche sont :• Optimisation énergétique de véhicules électriques à pile à combustible et supercondensateurs• Énergies renouvelables : conversion, stockage, gestion, optimisation et intégration au réseau électrique• Implantation des algorithmes de commande, gestion et d’optimisation énergétiques en technologie VLSI et ULSI (ASCs, DSPs, FPGAs)• Convertisseurs statiques multiports et à commutation douce• Alimentations électroniques dédiées (haut courant/ trop faible tension, pulsatoires) pour le plasmaL’étudiant doit ;• modéliser les différents composants de l’installation,• modéliser des ressources hydrauliques, • modéliser et élaborer un modèle de simulation du capteur, de la transmission mécanique hydraulique, de la génératrice électrique (polyphasée), les convertisseurs statiques associés à la génératrice • modéliser les éléments permettant la connexion au réseau électrique • élaborer et un système de contrôle du système.Posséder des connaissances de base sur l’énergie marémotrice, la modélisation des systèmes électromécaniques, les moteurs électriques triphasés, et sur l’environnement Matlab/Simulink.
L’objet du projet concerne la conception et la réalisation d’un suiveur à capteurs de trajectoire d’un panneau solaire.  Le système oriente le panneau solaire en le faisant pivoter en direction du soleil et en maintenant en permanence un angle d’incidence des rayons idéal.  Ainsi, la production électrique par m2 de panneau atteint alors son maximum.  Le fonctionnement est supervisé uniquement par les 2 capteurs (micro panneau solaire).  Un capteur Azimut entrainé par un moteur CC et un capteur solaire d’élévation entrainé par un moteur linéaire.  Ces deux capteurs commandent le suiveur de façon à placer en permanence le panneau solaire face au soleil, de façon à capter le maximum de rayonnement solaire direct.  Le circuit de commande se base sur le kit TDMSENERGYKIT de TI.    C’est un kit complet contenant un convertisseur stattique, un DSP gérant plusieurs capteurs.  Ce microcontrôleur intègre des fonctions classiques (mémoires, CAN, temporisateurs, gestion de plusieurs bus) mais aussi des fonctions spécifiques (CNA, amplificateur à gain programmable, filtre numérique).  Le système (moteur, panneau, capteurs) est fabriqué localement et il est déplacé sur plate forme mobile pour l'amener à l’extérieur et effectuer la  validation expérimentale de tout le system.  Mes principaux axes de recherche sont:•  Véhicule électrique à pile à combustible et supercondensateurs• Énergies renouvelables (solaire, éolienne et  hydroliennes: conversion, gestion, optimisation et intégration aux réseau électrique• Électronique de puissance (convertisseurs statiques multiports à commutation douce) • Entrainements électroniques (CC et AC)• Commande et optimisation de systèmes électronique de puissance. •  Implantation des algorithmes de commande, de gestion et optimisation en technologie VLSI et ULSI (ASCs, DSPs, FPGAs)L'étudiant doit:Vérifier l’installation existante, tester et mettre en marche deux hacheurs quatre quadrants (tout est fait il reste à les monter sur le système et valider leur fonctionnement), implanter un algorithme de contrôle et une stratégie pour capter la puissance maximale (MPPT),concevoir et  réaliser un système de communication sans fils pour effectuer des essais à partir d’un autre local situé au premier étage de la faculté, concevoir et  réaliser un système sécurité et de déneigement du panneau.Posséder les connaissances sur l’énergie solaire, les suiveurs solaires, les moteurs électriques à courant continu, les méthodes contrôle des moteurs CC, et l’environnement Matlab/Simulink.Savoir programmer simulink Coder ou 
Ce projet consiste à implanter dans une carte à FPGAs de quelques algorithmes de commande et d’optimisation pour un véhicule hybride à pile combustible et supercondensateurs.  Les convertisseurs statiques, les cartes de contrôle (cartes FPGAs, etc.) sont installés sur le prototype fabriqué localement.  Le travail concerne l’implantation et la validation de quelques algorithmes  de commande et d’optimisation déjà élaborés.  L’implantation utilise l’outil de développement «Xilinx System Generator for the MathWorks/Simulink».  Cet outil facilite considérablement l’implantation et la réalisation des stratégies de commande et d’optimisation.  En effet, l’apprentissage d’un langage de programmation complexe tel VHDL ou Virilog n’est pas nécessaire.  Seulement, une connaissance minimale sur les FPGAs est requise.  En plus, il permet de générer automatiquement à partir d’un modèle Simulink, le code HDL compatible avec les FPGAs d’Xilinx (Virtex 7), de minimiser le risque d’erreur et de réduire le temps de développement d’une façon significative.Nos principaux axes de recherche sont:• Véhicule électrique à pile à combustible et supercondensateurs• Énergies renouvelables (solaire, éolienne et  hydroliennes: conversion, gestion, optimisation et intégration aux réseau électrique• Électronique de puissance (convertisseurs statiques multiports à commutation douce) • Entrainements électroniques (CC et AC)• Commande et optimisation de systèmes électronique de puissance. •  Implantation des algorithmes de commande, de gestion et optimisation en technologie VLSI et ULSI (ASCs, DSPs, FPGAs)Élaborer, implanter et valider des algorithmes de commande et d’optimisation pour un véhicule hybride à pile combustible et supercondensateurs .Une bonne base en électronique de puissance, en convertisseurs statiques, entrainements électroniques, FPGA et programmation sous matlab et Systen generator d'xilinx.

Ce projet vise à examiner l'effet de la décentralisation fiscale sur la croissance économique d'un point de vue canadien. Tout d'abord, un modèle de croissance endogène à la Barro, avec les dépenses de différents paliers de gouvernement, sera développé pour analyser l'impact de la décentralisation fiscale sur le taux de croissance économique à long terme. Deuxièmement, les implications du modèle théorique seront testées en utilisant les données économiques canadiennes. Les différentes dimensions ainsi que de nouvelles mesures de décentralisation seront prises en compte dans l'analyse empirique.Public Finance and Political Economy; Environmental, Energy and Resource Economics; Economic Growth and Development; International Economics. Finances publiques et Économie politique; Économie des ressources naturelles, de l’énergie et de l’environnement; Croissance et développement économique; Économie internationale.The student involved in this project should carry out the following tasks:* Become familiar with the literature on fiscal decentralization and understand the different dimensions of decentralization.* Become familiar with Canada's fiscal federalism and understand transfers between different levels of government* Collect data on the public finances of the various levels of government (federal, provincial, local) in Canada.* Use the data gathered to construct different indicators of fiscal decentralization* Conduct an exploratory analysis of the various indicators of decentralization* Building econometric panel models to analyze the effect of fiscal decentralization on economic growth in Canada* Interpret the results of the selected modelsL'étudiant engagé dans ce projet devra accomplir les tâches suivantes:* Se familiariser avec la littérature sur la décentralisation fiscale et comprendre les différentes dimensions de la décentralisation.* Se familiariser avec le fédéralisme fiscal du Canada et comprendre les transferts entre les différents paliers de gouvernement*Rassembler les données sur les finances publiques des différents paliers  de gouvernement (fédéral, provincial, local) au Canada.*Utiliser les données rassemblées pour construire différents indicateurs de la décentralisation fiscale*Faire une analyse exploratoire des différents indicateurs de décentralisation *Construire des modèles économétriques de panel pour analyser l'effet de la décentralisation fiscale sur la croissance économique au Canada*Interpréter les résultats des différents modèles retenusHaving a background in mathematics or economics is an asset to work on this project, although this is not an imperative. On the other hand, the student involved in this project must have strong skills in statistics and econometrics. It should be able to use existing data to construct different indicators relevant to the study. The student will have to be comfortable to do calculations and write codes with one of the following software: R, STATA, EXCEL, SPSS.
La culture de l'huître représente une part non négligeable de l'activité économique du Nouveau Brunswick.  Cette industrie est toutefois menacée par l'acidification des océans qui cause déjà des problèmes majeurs aux aquaculteurs de la côte ouest du Canada (incapacité à obtenir un nombre suffisant de larves et de jeunes huîtres pour soutenir la production aquacole, que ce soit à partir du milieu naturel ou en écloserie, en raison du pH de l'eau de mer trop bas). Les données sur l'acidification des eaux sur la côte du Nouveau-Brunswick, à l'est du Canada, sont presque inexistantes.  Ce projet a pour buts 1- de décrire l'amplitude de l'acidification et la variabilité spatio-temporelle du pH et d'autres paramètres physico-chimiques dans quelques sites sentinelles côtiers du Nouveau-Brunswick et 2- d'évaluer la vulnérabilité de l'huître de l'Est face au phénomène de l'acidification des océans.  Durant l'été 2018, nous poursuivrons notre suivi environnemental des paramètres physico-chimiques des eaux côtières, dans des baies exploitées pour l'aquaculture.  Nous déploierons des instruments permettant d'enregistrer le pH, la température et la salinité de l'eau.  En parallèle, nous ferons des mesures ponctuelles d'éléments du système des carbonates et de la chlorophylle a. D'autre part, nous exposerons des huîtres de l'Est à des pH représentatifs des valeurs prévues en 2050 et 2100, afin d'évaluer l'impact de ces traitements sur la survie des animaux et sur diverses fonctions physiologiques.  Entre autres, nous mesurerons l'activité d'enzymes clés des voies métaboliques aérobie et anaérobie, la concentration de métabolites de la voie anaérobique, l'activité d'enzymes impliquées dans la synthèse de la coquille, et la concentration d'hormones de stress.  Les techniques utilisées sont basées sur la spectrophotométrie et la chromatographie en phase liquide (HPLC).The focus of my research is on ecophysiology of marine invertebrates, with an emphasis on bivalves.  I work in partnership with oyster aquaculturists on issues specific to this industry. I am particularly interested in physiological markers and indicators of stress such as the efficiency of the immune system, the modulation of the aerobic and anaerobic pathways, shell and flesh growth, energy reserves, feeding behaviour.  I am presently working on acidification of coastal waters, in the context of global changes and local aggravating factors, and on the impacts of this phenomenon on the physiology of bivalves.Mes travaux portent sur l'écophysiologie d'invertébrés marins, plus particulièrement les bivalves.  Je collabore avec des aquaculteurs d'huîtres pour tenter de répondre à des problématiques  appliquées au domaine de l'aquaculture.  Je m'intéresse aux marqueurs de stress tels l'efficacité du système immunitaire, les ajustements des voies métaboliques aérobique et anaérobique, la croissance de la chair et de la coquille, la gestion des  réserves énergétiques, l'alimentation des huîtres.  Mes travaux actuels sont orientés vers l'acidification des eaux côtières, dans un contexte de changements planétaires et de facteurs d'aggravation locaux, et vers les impacts de ce phénomène sur la physiologie des bivalves. The student will help to deploy and  regularly clean and calibrate the instruments in the bay under study (occasional boat trips in coastal zone close to the shore).  He or she will be mainly in charge of analysing samples in the laboratory, after a proper training on security and good practice in a laboratory and on the assays that will conducted.   The experiment exposing oysters to different pH will be completed when the student arrives  and the samples will be frozen and ready to be analyzed.  The student will be in charge of making the solutions required for the various assays, of homogenizing the tissue samples and of measuring the activity of the metabolic enzymes.  He or she will assist a senior researcher in the HPLC assays  used to measure the concentration of anaerobic metabolites and stress hormones.  He or she will be in charge of keeping the laboratory neat and tidy and of entering data in Excel files.  He or she will have to read and synthesize scientific papers.Le ou la  stagiaire participera au déploiement, à l'entretien et à l'étalonnage régulier des instruments de mesure déployés en mer (sorties occasionnelles en bateau, en eaux côtières, près du rivage).  Nous lui confierons principalement du travail de laboratoire dédié à l'analyse d'échantillons.  Une formation adéquate sur la santé et la sécurité en laboratoire et sur les techniques utilisées sera donnée.  L'expérience exposant les huîtres aux divers pH sera complétée avant l'arrivée du stagiaire.  Les échantillons seront donc congelés et prêts à être analysés.  Le ou la stagiaire sera responsable de faire les solutions nécessaires aux diverses techniques, de faire les homogénats de tissus et de doser l'activité des enzymes métaboliques.  Il participera aux techniques en HPLC (sans en être entièrement responsable) utilisées pour mesurer la concentration des métabolites produits par la voie anaérobique des opines de même que la concentration de certaines hormones de stress.  Le ou la stagiaire veillera à maintenir le laboratoire propre et rangé.  Il ou elle fera la saisie de données dans un fichier Excel.  Il devra aussi lire et synthétiser des articles scientifiques pertinents au sujet de recherche.The student trainee must be meticulous and must have manual dexterity, as these two qualities are essential to conduct the laboratory analysis.  Scientific rigor and honesty are also essential to insure the quality of the results and to keep a reliable log-book.  The student must have a basic experience in laboratory work.  She or he will be trained in the  technical analysis that she or he will be in charge of.  The student must be resourceful and able to carry out  literature review and to produce a synthesis report.  Basic knowledge of Excel software would be an asset.

In advanced countries like Canada, the unemployment rates among young workers are not only higher than older workers, young workers generally have a greater risk of being unemployed than older workers. Sattinger (2004) argues that during negative economic shocks, high skilled workers look for both high-skill and low-skill jobs, but low-skilled workers can only seek low-skill jobs which puts burden of cyclical swings on low-skilled workers. Despite abundance of literature about the short and long-run consequences of persistently high youth unemployment, only a handful of papers examine how workers of different age groups bear macroeconomic shocks from an inter-generational risk-sharing point of view. Formulation and implementation of labour market policies in Canada fall under the joint jurisdiction of the federal and provincial governments. This leads to a substantial variation in labour market conditions and institutions across provinces. Additionally, changes in labour market policies in 1990s may influence the level of employment protection and the nature of relationships between unemployment rates of various age groups and business cycle movements. Inconclusive evidence regarding how variations in labour market conditions and institutions influence workers from different age-groups across Canadian provinces warrants a comprehensive study. Using statistical methods, this research project intends to answer the following questions: (i) How do workers of different age groups absorb the cyclical fluctuations in the economy? (ii) Do unemployment rates of different demographic groups move together? (iii) Which group of workers bears the burden of negative macroeconomic shocks most? (iv) How do changes in labour market institutions in early 1990s influence the relationship between macroeconomic shocks and unemployment rates of different demographic groups? (v) How quick is the recovery time for workers who absorb shocks due to short-term macroeconomic fluctuations. Labour Market, Open Economy Macroeconomics, International Finance, International and Internal Migration, Public Policy, Renewable Energy Resource Preparing bibliography and literature review, data mining, data cleaning and drafting the report. Background in Economics, Business or any relevant field. Competency in basic statistics and data mining.  Ability to use any statistical software (e.g. Stata) would be treated as an asset. 
With the increasing concern about the climate change and environment protection, products from renewable materials are being targeted to reduce emissions and curbing the climate change effects. The most important aspect of using biomass for energy, bioproduct, and specialty chemicals is that it is renewable and a carbon neutral material. The intern will be working at Bioenergy lab at Mechanical Engineering Department, Fredericton, UNB. The incumbent will conduct experiments, use software to record data, analyzing, interpreting and reporting the data. The incumbent will have hands on experience of recently developed innovative microwave reactor for thermo-chemical conversion of selected renewable materials. The incumbent will work on the modelling and optimization of feedstock and process parameters, and study the kinetic reaction. The outcome will be to generate new knowledge on the product quality, energy efficiency, and process development.  Bioenergy and bioproducts research is led by Dr. Muhammad T Afzal. Recently, Dr. Afzal and his team is conducting research on the development of novel technologies to produce renewable fuels, chemicals and value-added products and materials, which can find application in automotive, food, chemical, health and pharmaceutical industry. Key ongoing research activities include development of innovative microwave reactor, thermo-chemical conversion of renewable feedstock into fuels, heat, power and bio-products, process modeling and optimization. We conduct both fundamental and applied research to develop sustainable and innovative solutions to bioenergy and bioproduct applications. The intern will have the opportunity to work and participate on the specific tasks assigned related to the research project:1.  Review the relevant literature, conduct experiments following certain protocols, guidelines. 2.  Collect/record experimental data, perform analysis.3.  Operate the equipment, and use various instruments. 4.  Product characterization.5.  Write a short technical report.- 4th year Chemical or Mechanical or Materials, or Environmental Engineering or Chemistry. - good academic standing, good writing and communication skills. - able to pay attention to fine details.  - professional and team oriented. 
The Emerald Ash Borer, Agrilus planipennis (EAB) is an invasive beetle originating from Asia that has now killed tens of millions of ash trees in USA and Canada. It was first detected in 2002 in Detroit, MI but has been present in North America since at least the early 1990s. It has not been identified as a pest in its native range of China, Korea, Japan, Mongolia or eastern Russia. At the time of its discovery in North America, very little was known about the chemical ecology of this species with respect to its host and/or mate-finding behaviour. Monitoring of its rapid spread has proven very difficult, and improved detection methods and tools are urgently required. Moreover, current mamagement strategies are limited to tree injection and tree removal, in attempts to slow the spread or reduce the level of mortality caused by this insect in ash trees. Tactics exploiting the EAB's chenical ecology could be developed as additional management options to reduce the impact of this devastating insect pest. Dr. MaGee ius a synthetic organic chemist with 30+ years of experience in the synthesis and characterization of natural products and has been funded by numerous agencies throughout all of his career. While at UNB his group has been involved in the synthesis of a variety of naturally occurring compounds and have recently completed the total synthesis of a number of anti-fungal, anti-malarial and anti-cancer compounds. Dr. MaGee has published greatere than 40 peer reviewed articles in international journals and given over 50 invited talks and conference presentations.   The student will be required to work daily in the lab performing synthetic chemistry experiments. This will involve setting up, conducting, puriifying and analzing the products from each of the reactions performed. The student will also be expected to present their work at group meetings and in a final report.The student should have completed at least a 2'nd year of university, preferably in a chemistry related discipline (eg. chemistry, bio-chemistry). It would also be preferable if the student had some organic lab experience, although this would not be a prerequisite as long as they had other related lab experience. The student will be required to work in a "team" environment so good interpersonal skills and the ability to communicate and work with others of varied background would be an asset.
This project will investigate the cross sectional variance, and progress of economic well-being of women in various regions of the world. The gender income gap has been verified in most regions of the world.The study will be based on not only the income gap between genders, but also other measures such as total wealth (total assets - total debts), and  participation gender gap in labor markets, governance and politics. Proxies will be used when actual variables/indices are not available.The second stage of the project will be to answer the question whether pay equity between the genders would induce faster economic growth. Studies show that gender wage gap existed even for the jobs which require equal level of education/skill. One argument on the issue is that higher wages for women would reduce business profits and would lead to curb investment required for economic growth. On the other hand, higher income for women would generate consumption and household investment which would boost the economic activity. An economic efficiency argument may also be raised: according to the neo - classical economic theory, wage paid to laborer should match their marginal productivity. This implies equal wages for males and females regarding their economic input rather than their gender, which is arbitrary by the mainstream economic theory. Any deviation from this efficiency would slow down economic growth. At the third and last stage, the causality relationship between labor force participation of women and economic stability will be investigated. The hypothesis to be tested is "a higher ratio of labor participation of women increases economic stability." The study will combine findings from all three stages of the project, and conclude with a comparison of results from various parts of the world.My research used to focus mainly on questions in theoretical financial economics and political economy. I am specialized in game theory.My published research is in market for corporate control which uses game theory as a tool where strategic voting is applied. My papers in market for corporate control revisit the free-rider problem in takeovers of widely held firms identified by Grossman and Hart (1980), and considers the impact of different mechanisms applied in corporate takeovers. I also currently research in gender studies.The student(s) will be responsible to identify data sources as directed by the professor. Downloading, sorting and handling of the data will be the responsibility of the student(s). The task of empirical investigation of the data, for instance, derivation of summary statistics, graphical representation where necessary, and regression analysis will be carried out by the student(s).In particular for the regression analysis, the student(s) will be supported by the professor appropriate to their experience and knowledge level. The student(s) will submit bi-weekly progress reports to the professor.The interested students should have a good understanding of both macro and microeconomics concepts at the advanced undergraduate level. The student should also be able to work with computers. The skills those are required in that respect are data download, data processing on a spreadsheet, file conversion, and running a preferred statistical package.
Management and disposal of waste poses a challenge for many industries in complying with environmental regulations. Adding value to the waste materials generated from industries would be economically beneficial for industries. There is a need for effective and sustainable infrastructure that has potential to add value to waste materials through the extraction of valuable products. Anaerobic membrane bioreactors (AnMBRs) have strong potential and are becoming popular compared to conventional anaerobic bioreactors, especially for the treatment of biodegradable industrial waste with high solids content, because of their ability to retain a high quantity of active biomass for a longer duration, produce lower quantities of sludge, and superior quality of effluent with smaller footprints. The main aim of the proposed research is to advance the application of AnMBRs through the development of innovative configurations for the treatment and value addition to biodegradable, high-solids, and starch-based food processing wastes. Its feasibility with respect to efficiency, yield of valuable products (fatty acids and bioenergy), and membrane performance will be investigated in this project.  The results of the proposed research will further strengthen and advance an on-going innovation in AnMBRs in collaboration with a Canadian industry for a commercially viable and sustainable membrane-integrated anaerobic bioreactor technology in the area of value-added management of industrial wastes, particularly those generated from agro-food processing and forest industries (eg. dissolving pulp) in New Brunswick.Specialized research area focuses on value addition to industrial and municipal biodegradable wastewaters through innovative anaerobic bioreactor technologies. Current research deals with advancing anaerobic membrane bioreactors’ application for the treatment, reuse, and recovery of valuable resources from high solids waste streams generated in industries. This also involves developing optimization protocols to reduce membrane fouling, enhance flux through membranes, and reduce energy consumptions in the submerged and external membrane operations. The main role of the student would be to assist in an on-going graduate research project on industrial wastewater treatment and resource recovery. The student will assist graduate trainees in conducting routine experimental analysis and data collection. The student will be assisting graduate trainees in the calibration and operation of specialized analytical equipment and development of analytical methods. The student will obtain training in the development of new configuration, design, and operation of anaerobic membrane bioreactors. The student would be responsible for the evaluation of bioreactor feasibility with respect to production of high quality effluent and bioenergy production, membrane fouling and performance leading to overall performance of membrane bioreactors under the guidance of senior research personnel. The student will develop skills with the operation and design of anaerobic membrane bioreactors and state-of-the-art application of integrating membrane purification methods for sustainable and value-added management of industrial or municipal wastewaters. This research will also provide them skills to trouble-shoot and develop protocols to alleviate the common problems during anaerobic membrane bioreactor operation such as foaming and fouling of membranes. The student needs to go through safety training before working in the water and environmental laboratories at UNB. The student might also be responsible for statistical analysis on experimental data and preparing reports and presentations.The student should have strong background in civil or chemical engineering subjects specifically in the area of water and wastewater engineering. The project would be highly experimental. The Student should have ability to conduct experimental data analysis. Knowledge of analytical equipment such as gas chromatography, spectroscopy, organic carbon analyzer, etc. would be considered as an asset. Most importantly, student should have very good proficiency in the English language. The student should also possess strong computer skills (excel, power point, word processing etc.)
We would like to create a low cost, modular, and flexible test facility to test small to medium size robotic mechanisms. We have some modules already built, and others planned, but these are to be designed, fabricated and tested.  Of particular interest will be the design and construction of sensors and actuators.At the Robotics and Mechanisms Laboratory we concentrate on the novel design of manipulators.  We are mostly interested on parallel manipulators these are robotic manipulators with a multiple kinematic chains joining the end effector (hand) with the base.  A well known parallel robot is the Stewart-Gough Platform commonly known just as a hexapod.  Also of interest in the group are Cable Driven Parallel Manipulators which are robots actuated by cables.  These are robotics manupulators whose end effector is attached to the base through multiple cables.  In the RaM Lan we work on the optimal design of these machines.The student will be in charge of detailed design, construction and testing of modules for the test faculity.  Tasks will include modelling in CAD software, rapid prototyping, mechanical fabrication, assembly, determining specifications of purchased items, ordering items, implementing actuators and sensors, testing and documentation.The student will build on the work currently underway at the Robotics and Mechanisms Laboratory at UNB.The student should be a senior undergraduate students or masters student in Mechanical Engineering, Mechatronics Engineering or related discipline.  The successful candidate would have excellent working knowledge of computer aided design (CAD), mechanical design as well as traditional fabrication techniques.The candidate should also have working knowledge in the implementation of electromechanical devices including motors, sensors, control systems and related hardware (mechatronics).
A key component of the current work at the Robotics and Mechanisms Laboratory is the creation of actuated struts with a high packing ratio.  That is, we ought to design and test linear actuators that can be compacted.  A simple example of such cases are telescopic actuators.  However, what this project demands are actuators with even larger strokes or higher packing ratios.  Some ideas include coiled actuators.In this specific case, some actuator concepts are being developed in our lab.  The goal of this specific portion of the project is to take one or two of those concepts and go through the design, fabrication and testing of an actuator prototype.At the Robotics and Mechanisms Laboratory we concentrate on the novel design of manipulators.  We are mostly interested on parallel manipulators (robotic manipulators with a parallel structure).  In the last few years we have concentrated on cable-driven parallel manipulators (CDPM).  CDPMs are parallel robots whose 'legs' are cables as opposed to rigid links.  We are currently working on enhancing CDPMs by adding one or more extensible rigid struts that would be able to push thus greatly extending the manipulator's workspace.The student will be in charge of detailed design, construction and testing of single degree of freedom high packing ratio linear actuators.  Tasks will include modelling in CAD software, mechanical fabrication, assembly, determining specifications of purchased items, ordering items, implementing actuators and sensors, testing and documentation.The student will build on the work currently underway at the Robotics and Mechanisms Laboratory at UNB.The student should be a senior undergraduate students or masters student in Mechanical Engineering, Mechatronics Engineering or related discipline.  The successful candidate would have excellent working knowledge of computer aided design (CAD), mechanical design as well as traditional fabrication techniques.The candidate should also have working knowledge in the implementation of electromechanical devices including motors, sensors, control systems and related hardware.
This project is related to the area of forest biorefinery with the objective of developing advanced manufacturing processes to improve the dissolving pulp product quality, such as the purity, molecular weight distribution (MWD) and reactivity, and simultaneously to decrease the overall production cost.  To do so we propose strategies of applying relevant technologies including biotechnology (enzymatic treatment), chemical and mechanical treatments.  Specifically, we will develop the technology of using xylanase and/or cold caustic extraction as a pre-treatments stage to enhance the removal of hemicelluloses in the productions of high purity and narrow MWD of cellulose pulp from the pre-hydrolysis kraft-based (PHK) process.  We will utilize endo-glucanase to replace the hypochlorite bleaching as a green alternative to improve the pulp viscosity monitoring, the filterablility, accessibility and the Fock reactivity, whilst improving the environmental foot print of the production process.  We will also investigate the potential of applying mechanical refining/grinding as a pretreatment process to improve the enzymatic and chemical process efficiency.Integrated forest biorefinery: cellulose; dissolving pulp properties improvements with respect to purity, reactivity and moelecular weight distribution; biotechnology; enzyme treatment; bio-based materialsThe student intern will be directly involved in the research program.  The candidate will learn state of the art analytical and processing techniques and will be trained to understand and carry out an innovative research program.  He/she will also develop teamwork, leadership presentation and communications skills.  I will encourage the student to develop strong written communications skills and to present their research outcomes at group meetings.  this project is being done in collaboration with AV Nackawic, a mill located near Fredericton, New Brunswick, and owned by the Aditya Birla Group of India.  The student will visit the mill and join the discussion during our quarterly meetings at the mill.
CO2 enhanced oil recovering (CO2- EOR) is becoming an important process because it offers several benefits such as the geo-storage of CO2 emissions and the advantage of recovering residual oil from old depleted reservoirs. However, during CO2 miscible or immiscible gas flooding a common downside is the formation of viscous induced fingering due to the large difference in densities and viscosities between the gas injected and the reservoir fluids (i.e. crude oil and formation water).Therefore, this project focuses on the formulation of foam systems using self-assembling polymeric systems and CO2 for applications in Enhanced Oil Recovery as a mobility control agent.The objectives of the proposed project are:1- Formulation of the foaming solution formulation 2- Preparation of the foaming systems3- Evaluation of the stability of the foam systems4- Determination of the effectiveness of the foam in porous media in terms of mobility control5- Establishment of the effectiveness of the optimum foam system in recovering oil.The proposed research activities are extensive and time consuming, thus two research assistant positions are required to complete the scope of the project during the summer of 2017.Laura Romero-Zerón is a chemical engineer and a professor in the Chemical Engineering Department, at the University of New Brunswick, Fredericton, Canada since 2004.   She holds a PhD degree in Chemical & Petroleum Engineering from the University of Calgary, Alberta, Canada. Her research interests include optimization of EOR chemical (surfactant) flooding, polymer flooding, reservoir conformance-improvement treatments, heavy oil recovery, bitumen upgrading, and evaluation of natural fibers as adsorbents, among others. Romero-Zerón is currently working on the on the formulation of self-assembling polymeric systems and on the development of surfactant carrier systems for applications in EOR.The undergraduate research assistants will execute the experimental plan under the close supervision of the principal investigator.The research duties include:1-Set up of the experimental apparatus2- Execution of the experimental procedures3- Rheological Analysis of the self-assembling polymeric systems.4- Report of experimental results on weekly basis.The undergraduate research assistants will be trained and closely supervised.Two undergraduate chemical engineering students are required for this project. Undergraduate students with research skills are preffered candites, however this is not a limitation.
Body worn exoskeletons for assisting or augmenting human performance is an emerging and rapidly growing commercial industry that promises to be transformative for both preventing musculoskeletal (MSK) injury and disease onset, and for rehabilitating those with mobility impairments due to neurological and MSK disease or injury. An essential feature of the exoskeleton regardless of its intended application is the ability transfer mechanical energy to and from the user's limbs in a manner that is efficient (minimal loss of energy), safe (minimal disruption of internal joint dynamics) and comfortable (minimal loading of body segment soft tissues). A critical gap in current knowledge is how all these (and other) factors interact during dynamic human activity. Filling this gap is paramount given the technology is already commercially available and being used to treat patients.Dr. McGibbon's research team has recently developed a full-body musculoskeletal model (OpenSIM/Matlab) of the human user and exoskeleton. Our next step is to rigorously validate the model, which requires instrumenting the contact surfaces (braces/cuffs/etc.) of the exoskeleton with sensors for measuring load/pressure at the user-exo interface (UEI), and then comparing these measurements to those predicted by the model. This will allow the development of a more detailed finite element model of the UEI that can then be used as a design tool for optimizing these devices for efficiency/efficacy and comfort/usability for a variety of applications.The specific research project for the Mitacs GlobalLink intern is to design, source, implement and evaluate a sensorized lower-extremity powered exoskeleton. Because our model currently predicts forces between the cuffs and users legs (rather than pressure), each element of the EUI needs to be instrumented in some manner in order to compare with the model prediction. Experimental data will be acquired in a motion analysis laboratory to compute predicted forces synchronously with measured forces.Dr. McGibbon is internationally recognized in the field of rehabilitation biomechanics, with specialty areas in bipedal gait analysis, balance and falls, medical imaging, biomechanics of synovial joints, wearable sensors for neuromuscular assessment and most recently in the study of robotic exoskeletons for applications in rehabilitation and occupational health & safety. His research interest is primarily focused on improving mobility and reducing falls due to musculoskeletal and neurological disorders that affect seniors and working age adults. Dr. McGibbon actively collaborates with both industry/SME and hospitals/clinics, locally, nationally and internationally (U.S.). The Institute of Biomedical Engineering at UNB is well equipped for the intern to rapidly begin work. We have the exoskeletons and all the data acquisition and software systems required to support this effort, as well as access to electronics shop and microcomputer prototyping. The student will be expected to:1) work with an electronics engineer to develop and cost out a feasible solution for instrumenting up to six different UEI elements of the exoskeleton, compatible with our currently existing CAN BUS architecture;2) work with a senior project engineer to implement the solution into an existing data acquisition system custom designed for this application (that is already simultaneously capturing >100 other signals from existing motion and EMG sensors);3) work with a design engineer to implement the hardware solution into our currently existing experimental exoskeletons;4) work with a biomechanist/kinesiologist to test the system in a human movement laboratory;5) be willing and able to take the lead and make as much of this happen as possible; and6) present their results to the team at the conclusion of the internship.Research dissemination is also an important part of any research project. While not expected of the intern, a willingness to prepare their work for presentation at a conference or as part of a journal manuscript contribution would be preferred.Ideally the student will have:1) excellent communication skills (verbal and written)2) exceptional skills with microelectronics and computer hardware, BUS and LAN communications (software engineering skills would be a plus)3) experience using (preparing, mounting, testing, etc.) strain gauge sensors or other force sensing elements (fibre optic, piezo, etc.) 4) basic Matlab/Simulink programming skills (experience with OpenSIM or similar MSK modelling tools a plus but not required)5) computer aided design (CAD) skills preferred6) a desire to work within a multi-disciplinary team of biomedical engineers, kinesiologists and clinicians in the area of rehabilitation robotics would be a preference.
Our team focuses on the application of wearable sensors for measuring mobility of individuals in clinical and community settings.  I am interested in further understanding mobility in the aging population, as it is a powerful indicator of function and quality of life.  Currently, we know very little about mobility in older adults and how it changes as a function of age, diseases/disorders, and health care settings (e.g. nursing home vs assisted care).  Additionally, we would like to use mobility data to increase our understanding of when to transition from one level of health care.  The research project will be collected from individuals in the community, nursing homes, and hospitals using wearable sensors.  Data from wearable sensors will be processed using online data analysis tools from the sensor corporation.  Statistical analysis is conducted using SPSS and matlab.My specialized area is human movement research - specifically biomechanics, mobility and human movement across the lifespan.I am currently the co-director of a human performance laboratory at the University of New Brunswick that specializes in human movement science and biomedical engineering.  We accept students from biomedical, mechanical and electrical engineering, kinesioogy, and physiotherapy.The student will be involved in data collection in clinical and laboratory settings (Human Performance Lab) using wearable sensors.Students will be asked to process data using online tools.  Data analysis will require basic statistics knowledge and familiarity with SPSS or similar statistical software packages. The student will also be asked to summarize group data and provide research updates from literature.Introductory Matlab programming and statistical knowledge Introductory biomedical engineering, biomechanics, and human movement knowledge Enjoy learning new software and working with people
Each year, our research focuses on numerous human movement research studies involving a variety of populations including, persons with autism, cerebral palsy, orthopaedic problems and also typically developing children and adults.   Motion capture, force plates, and EMG are used to track and analyze patterns of 3D movement.  This research involves expertise in various fields including biomedical, mechanical and electrical engineering, as well as physiotherapy and kinesiology.Much data from individuals across the life span (children and adults) has also been previously collected but requires analysis and interpretation using specialized software.  Additional data on further participants will be collected over the internship period.  These research projects will also involve sensor technology validation and testing (wearable sensors, pressure sensors, etc) for use in human movement research. Of importance is the processing and integration of biomechanical data into usable databases through specialized visual 3D software (which will be taught to candidates on arrival).  Our lab provides world class facilities, and state-of-the-art hardware and software that will undoubtedly provide students with desirable skills for the future. If you enjoy 3D software, signal processing and data analysis,  this is the place for you!My specialized area is human movement research - more specifically biomechanics, motion capture, and gait analysis research.  We use a 12 camera Vicon motion capture system to track body movement during walking.  These infrared cameras track reflective markers located on the skin.  Kinematic and kinetic data is computed and used to identify movement deviations.  Biomechanical signals are processed using matlab and Visual 3D software.  This allows for a greater understanding of atypical and typical motion in the body.   In turn, we can increase our understanding of disorders, treatments, and try to improve function and quality of life.  The student will be responsible for learning to operate the motion capture system, collect data, analyze data, use matlab, and learning visual 3D software for data analysis of biomechanical motion capture data.  Much of the work involved will require data processing and analysis using Visual 3D software.(http://www2.c-motion.com/index.php).Introductory Matlab programming ability Introductory biomechanics knowledge Introductory Algebra/geometry knowledge (3D data)Enjoy learning new softwareVisual 3D experience is not required, but would be an asset (Visual 3D will be taught to successful candidates)
The control mechanisms for neuromuscular systems and the ability to produce functions such as movement efficiently have important clinical implications and are of research interest. Restoration of these functions when impaired by injury, loss, disease or aging, require observation and understanding of the control mechanisms. One method to observe neuromuscular function is through the use of surface electrodes to record myoelectric signals (MES) from contracting muscles. The MES measures the result of the neural commands sent to the muscle and provides evidence of various factors including the neural mechanisms responsible for deficiencies and interactions between muscles (agonist, antagonist and synergist). The MES is a useful tool to examine developmental aspects of the neuromuscular system such as adaptations due to age. Recently, advances in MES processing have resulted in new techniques, which are more robust. High-density electromyography (HD-EMG) allows the acquisition of significantly greater numbers of muscle channels and therefore greater information from the muscle as a whole. These new systems allow for the development of topographical (energy) maps, which can then be used to further study muscle activation patterns. This is particularly suited for those with limited muscle physiology due to injury or loss. Recent work from our lab investigating muscle activity (using HD-EMG) of the forearm from a group of healthy adults as well as traumatic and congenital amputees has shown reliable muscle patterns can be detected for various movements using this technology and that the information obtained can be used for better multifunction control of myoelectric prosthetic devices. Further investigation of interlimb coordination with this new technology is warranted.In addition to surface EMG measures, the relationship between muscle activity and force production is important to understand the mechanics of movement. While numerous studies have examined the MES during stationary conditions, the relationship between the signal and force My background is in the area of human factors and biomedical engineering. My specific research interests include neuromuscular physiology and rehabilitation of clinical populations as well as occupational physiology. My scholarly work focuses on teaching methodologies, problem based learning and engineering accreditation. The focus of my research is the use of surface electromyography (sEMG) to monitor muscle activity during movement. sEMG is the measurement of the electrical activity at the skin’s surface, that brings about muscle contraction. The sEMG can be used to examine muscle activation patterns for a variety of applications including improved prosthesis design (artificial limbs). Understanding the The student will be responsible to work with the research team to collect and analyze data using high density EMG from those without physiological and/or neurological conditions as well as clinical participants.  In addition, the student will use an isokinetic dynamometer to collect force data from both groups. The student will be responsible to integrate the testing equipment and analyze the resulting data in order to compare the movement patterns between those who have movement limitations and those without. In addition, the student may be required to generate software code to assist with the data analysis.The student should have a background in biomedical engineering with an interest in human movement. The skills required include familiarization with data acquisition equipment and hardware, strong mathematical skills and the ability to critically analyze published research. The student should also have strong communication skills.
The project aims to develop analytical tasks such as data filtering, data cleaning and low-level data contextualization that can be carried out at the edge of a network. In contrast, more complex analytical tasks such as graph processing can be deployed in the cloud, and the results of ad-hoc queries can be pushed to the edge as needed by a user application. Graphs are efficient representations used in real-time mobility analytics because they unify knowledge about connectivity, proximity, and interaction of IoMT data streams. Two types of graphs will be explored in this project to enhance current real-time mobility analytics being carried out in the People in Motion Lab. First, time-varying graphs which are represented as time-ordered sequences of graphs defined over a fixed set of nodes that will be used for capturing mobility patterns of transit networks. Second, bi-partite graphs which are graphs whose vertices can be divided into two disjoint sets U and V that will be used to find evolutionary community clusters over time. An integrated platform based on both cloud and edge computing will be available for the project. The edge streaming platform consists of mobile fog nodes first introduced by Cisco as a bridge between edge devices and the cloud. It supports a distributed computing model that provides services at highly geographically distributed fog nodes such as access points, switches, and routers. The cloud platform is a Hadoop-based framework based on Apache Storm for supporting an entire streaming data analytics workflow, which consists of data ingestion, data processing, data visualization and data storing.Real-Time Mobility Analytics is a ground-breaking research field which is built on a new paradigm where massive flows of streaming mobility data will be generated by the Internet of Mobile Things (IoMT). Streaming analytics tasks will play a critical role in how data streams need to be processed, making the manually batch processing based analytics to become obsolete.Graphs are efficient representations used in real-time mobility analytics because they unify knowledge about connectivity, proximity, and interaction of IoMT data streams. The research challenges include developing new algorithms for frequent pattern mining, graph matching, classification, and clustering of time-varying graphs.Student1: She/He will be responsible for applying new algorithms to mine the most significant mobility patterns in a subspace of time-varying graphs.Student 3: She/He will be responsible for applying new algorithms to mine the most significant mobility patterns in a subspace of bi-partite graphs.Both students will be requested to attend the weekly meetings held by the People in Motion Lab, and closely collaborate with the research group.Background: The students should have a background in data mining, statistics, and an interest in the Internet of Mobile Things. The students will be based at the University of New Brunswick and work on-line with colleagues at the Cisco Internet of Things Centre in Toronto, a new hub for innovation, experimentation, and thought-leadership in Canada.Programming Skills: Python, JavaSoftware Architecture Skills: Hadoop, graph databases, mobile fog nodes
It is a well-established fact in scientific literature that ongoing climate change leads to an increasing frequency of extreme weather and climate events such as floods, storm surges, cyclones, hurricanes, high speed winds, thunderstorms, snowstorms, blizzards, extreme temperatures, and others.   All these events lead to a significant economic damage to property, infrastructure and human health, and currently there is no good methodology to evaluate this damage in monetary terms. Over recent years we have observed many examples of some of the above mentioned events in the province of New Brunswick in particular and Atlantic Canada in general. In this context, it is important to understand more fully the factors influencing these events and economic damage they cause in order to design more effective mitigation and adaptation programs.  In this Project, we are going to categorize extreme weather events in the province of New Brunswick as hydrological, meteorological and climatological events and will define their attributes such as the rate of occurrence, intensity, magnitude, duration, timing, and others. The ultimate goal of the Project is to establish a relationship between these events' attributes and economic damage they cause. In this regard, we will design and estimate the so-called damage functions with respect to the most damaging extreme weather events in the province of New Brunswick.  The designed and estimated damage functions will help us define future expected damage from these events and formulate monetary target for the investment into mitigation and adaptation policies. Econometric analysis of large weather events such as floods, hurricanes, and others due to changing climate in order to evaluate their economic impacts on regional economyLiterature review, data collection, data analysis, econometric model estimationA successful candidate has to have nice analytical skills, should have strong background in economic theory and econometrics



A Location Encoding System (a.k.a. geocoding system) is a scheme that assigns systematic alphanumeric labels to geographic locations or entities. Location Encoding Systems can be grouped into two categories: (a) those that convert geographic coordinates of point locations (latitude and longitude) into codes using an encoding scheme (e.g., Geohash), and (b) those that partition the earth surface and assign codes to the tiles generated by this partition. In the latter category, the tiles are encoded using an algorithm that calculates the alphanumeric strings and avoids recognizable words (e.g., Open Location Code), or the tiles are assigned one or more recognizable words from the English or other dictionary (e.g., what3words). This project is about building alternative Location Encoding Systems for a University Campus and dicovering the advantages and disadvantages of those systems. Read more about Location Encoding Systems here: http://www2.unb.ca/~estef/papers/go_geomatics_stefanakis_march_2016.pdf Geomatics, Coordinate Systems, Geocoding, Geocoding Systems.The student will need to examine alternative geocoding systems, collect location data, develop alternative location encoding description for various location in the UNB Campus, develop a web site to assist people navigate in the campus, write a report.  Solid background in GIS methods and tools, good programming skills. 
The research project consists of the analysis and simulation of amathematical model of a host-pathogen system under study in theresearch group.   Ideally,  the student will develop their own model during the first four weeks of the project.  However, the student may also select to do a further analysis of a model already developed by the research group.  The project will include a discussion of the model and the objectives of the analysis in the context of the host-pathogen system.   The details of the techniques used for the analysis and simulations. A presentation and report on the results of the analysis.Systems currently under study by members of the research group include the spread and control of malaria, stress induced plant defenses, the spread of marine invasives such as the green crab, the application of intra-guild predation models to mudflat population dynamics, and the dynamics of the restoration of a salt marsh community.  Each of these studies uses mathematical models, in the form of dynamical systems, to describe the system.   The models are studied via mathematical analysis and computer simulations.The exact approach taken in the project will depend on the backgroundof the student.  The model may consist of a system partial or ordinarydifferential equations, or may be an individual-based computersimulation model.  The student will base their model on previous workand on discussions with other students doing fieldwork on the system.In addition, the student will work with PhD students working onsimilar models for other systems.  The model will be parameterizedusing available data from previous seasons and tested in ongoingexperiments.My research involves a theoretical study of a broad class of biological systems that includes host-pathogen interactions, disease-transmission and biological invasions.  The studies include a mix of mathematical models, such as systems of ordinary differential equations, and individual-based, computer simulation models.  Most of this research is done in collaboration with colleagues who have students working on related field or lab experiments. An emphasis is placed on modelling and understanding biological processes that can explain observed patterns. The main responsibility of the student will be to conduct simulationexperiments of several models.  Depending on the background of thestudent,  specific duties will include code development, testing anddebugging,  mathematical analysis and parameter estimation.   Inaddition to learning about mathematical and theoretical biology,mathematical modelling and computer simulation,  the student willlearn to work on model development, validation and analysis as part ofa team.The student should have an interest in modelling and simulation ofbiological systems and experience with one or more of the following:mathematical modelling, computer simulations, epidemic models, ecological models, predator-prey systems,nonlinear differential equations,  partial differential equations.
The ageing global population is putting increasing stress on the healthcare system, necessitating a shift towards proactive health monitoring and self-management. Among other numerous medical issues faced by elderly, they often suffer from reduced muscle strength and balance therefore making falls the number-one cause of accidental injuries in elderly people. This research is part of a larger program focused on smart assistive technology solutions to help track the quality and quantity of physical activity of elderly population. The specific focus of this project is to extend an existing platform to other assistive devices so that they can be deployed in in-home scenarios for unobtrusive long-term monitoring to obtain meaningful mobility and stability information. As a part of the growing internet-of-things (IoT), this work also aims to investigate the diagnostics and predictive capabilities of smart assistive technologies.           Signal Processing and Control, Pattern Recognition, Machine Learning, human machine interfaces, medical technologies, diagnostics and predictive analytics, powered prosthesesWork as part of a team to improve upon the existing electronics of the system to allow for unobtrusive and meaningful retrieval of mobility and stability information of a user Perform literature reviews to keep informed of new developments in the field to maintain and enhance the team’s expertise Write detailed reports and effectively communicate at group meetings          Electronics and computer engineeringInstrumentation engineeringSignal processingEmbedded systemsPCB designC, C++  MATLAB  
The ageing global population is putting increasing stress on the healthcare system, necessitating a shift towards proactive health monitoring and self-management. Although increases in various medical conditions are correlated with age, it is reduced muscle strength and balance that contribute to making falls the number-one cause of accidental injuries in elderly people. This research is part of a larger program focused on smart assistive technology solutions to help track the quality and quantity of physical activity of the elderly population. The specific focus of this project is to develop algorithms to quantify stability and mobility of a user using information collected from smart assistive devices. This project is also focused on using machine learning approaches to develop analytics that allow optimal segmentation of gait data and the calculation of metrics that describe the user’s gait.  Signal Processing and Control, Pattern Recognition, Machine Learning, human machine interfaces, medical technologies, diagnostics and predictive analytics, powered prosthesesWork as part of a team to develop algorithms to quantify cane user’s mobility and stabilityPerform literature reviews to keep informed of new developments in the field to maintain and enhance the team’s expertise Write detailed reports and effectively communicate at group meetings          Electronics and computer engineeringComputer scienceMachine LearningSignal processingPattern Recognition C, C++   MATLAB  
Computer programmers are in increasingly high-demand as our society moves to an information-based economy; however, they are often the limiting factor in completing many IT projects. This is because many programming tasks require large amounts of time to complete, regardless of the experience or expertise of individual programmers. While previous research has shown that two programmers sitting together can actually lead to gains in code quality, adding more programmers to a task does not necessarily yield time savings. This is because collaboration with larger groups has too much overhead in terms of maintaining an awareness of what collaborators are working on, and of the roles a responsibilities of individual team members within the larger task. Current computer programming environments do not provide support for collaboration among three or more programmers to work on the same programming task at the same time. In this project, we will build and test a programming environment that will provide support for larger groups of computer programmers to collaborate more effectively.Our novel programming environment will reinforce the roles and responsibilities of programmers within a larger task. It will also provide critical information that will allow a programmer to get information at a glance about the activities of collaborators. This project will make large-scale collaboration around a common programming task possible and efficient. Collaborative programming by large groups has not previous been investigated, and it will make substantial contribution to research in the large fields of computer-supported cooperative work and software engineering. The programming environment developed in this project will be made open source, and therefor has the potential to be used in real work within the global IT industry. This work will provide essential new knowledge about how collaboration between programmers can be supported and provide new tools and understanding of programming.My research is in Human-Computer Interaction, with a focus on designing, building and evaluating new types of technology and software that work best for people. Within HCI, I focus on work in interaction techniques (that is new ways to interact with computers), information visualization, games, and collaborative technology. The students will help design, build and evaluate the collaborative IDE. They will work with the supervisor to identify best solutions and implement them. This position requires a good degree of independence and self directed work, but will be part of a larger research team that meets frequently to discuss and share progress.Students should be well versed in web development, both client and server side. Javascript, CSS, HTML5, node.js will be the main technologies used. A background or experience in human-computer interaction, and with git, slack would be beneficial. Additionally, interest in graduate studies and previous research experience are extremely desireable. The ability to work independently and break down largers goals into logical tasks is an important requirement.
Stroke and spinal cord injuries are significant health problems that affect a growing number of people as our population ages. Rehabilitation is critical to provide a good quality of life and keep our elderly at home, but in-patient rehabilitation is limited and expensive. Robotic exoskeletons offer the promise of providing at-home rehabilitation and mobility (allowing patients to navigate in their home), resulting in increased amounts of movement; better and faster rehabilitation; improved quality of life; and lower health-care costs. Several companies have recently developed lightweight exoskeletons appropriate for rehabilitation. However, their control algorithms are slow; they look robotic; and they don't enable natural movement, particularly in the presence of obstacles present in a typical household environment.We have recently developed a lower-limb exoskeleton on which we can test various control strategies. We have also created several exciting control strategies that are very intuitive and predictable, yet adapt to the user and the environment to ensure stable, natural gait. Previous Mitacs interns have helped to compare these strategies against conventional control approaches. This project will extend the capabilities of that controller to other activities, ranging from climbing stairs, to gait initiation / termination, to sit-to-stand and stand-to-sit. Fusing these activities with our existing control strategies will result in a versatile exoskeleton that may be used in a home environment by the elderly, or in a hospital rehabilitation setting.Our Institute of Biomedical Engineering is world renowned for our work in robotic prostheses over the last 50 years. Our team comprises engineers, professors, and most importantly clinicians and patients - all in the same building. This enables us to work well together to solve clinically relevant problems. My own research focuses on the design and control of prostheses and exoskeletons, as well as understanding the human-machine interface through the use of computational motor control methods. My website contains several video-snippets describing the research that we do: http://www.ece.unb.ca/jsensing/The student will develop the algorithm, relying on equations introduced in our previous work. The student will evaluate the performance of the algorithm on exoskeletons, and then revise the algorithm accordingly.The student should be skilled in Linear Algebra and have a basic understanding of feedback control. The student should also have experience coding in C or Matlab (C is preferable).
Science has made great advances in understanding conventional human-machine interfaces such as video-game interfaces and fighter-jet control. These advances have been based in large part on a principaled understanding of hum humans interface with devices. When humans interface with a prosthesis, however, many of the conventional rules don't apply. For example, the signal noise they produce is multiplicative rather than additive. These differences make much of our conventional wisdom irrelevant, and leave us without guidance for the design of better control interfaces or training paradigms to improve the control of prostheses. As a result, over 50% of people with an upper-limb amputation chose not to wear any prosthesis at all.Computational motor control is a recently developed area that uses a math framework that incorporates the characteristics of human movement to predict the interaction with machines and to improve algorithm development. So far, we have used it to successfully predict how people control prostheses and how they adapt to unexpected changes in their visual feedback due to their own mistakes or changes in the environment. We have accordingly demonstrated the strength of this approach in speaking to the unique needs of prosthesis control.This project will explore how people adapt in light of mistakes they make. It will then implement a prosthesis controller that co-adapts with the person to offer the best control possible, using a complementary adaptation strategy.Our Institute of Biomedical Engineering is world renowned for our work in robotic prostheses over the last 50 years. Our team comprises engineers, professors, and most importantly clinicians and patients - all in the same building. This enables us to work well together to solve clinically relevant problems. My own research focuses on the design and control of prostheses and exoskeletons, as well as understanding the human-machine interface through the use of computational motor control methods. My website contains several video-snippets describing the research that we do: http://www.ece.unb.ca/jsensing/The student will use an existing math framework to explore these questions. The student will have to debug the code and modify the code. In addition, the student will conduct an experiment on humans using an ethics-approved protocol to evaluate if the model predicts the way the subjects control the prosthetic interface. The subject will analyze the data and write a report on the results.The student needs to have a solid grasp of Linear Algebra. A basic understanding of feedback control is desirable but not required.
Augmented reality technology places 3D, interactive graphics into real world environments, which provides the viewer with new and more natural ways to access information. Augmented reality (or AR) can enable work to be accomplished in new and more effective ways. For example, a mechanic working on an engine can display reference documentation next to the engine they are trying to repair. Or, if the mechanic requires help from a more experienced colleague who is in another city, the remote colleague can see the problem from a distance and reach into the space, pointing out where the problem lies. While AR enables new forms of interaction between people separated by distances, there are still a number of important details that need to be worked out before such collaborations are feasible. In particular, when we work with people in the same location on a physical task (such as engine repair), we get a lot of information as a consequence of them just being in the same physical space. Information such as where a collaborator is looking, pointing and moving contains critical information that we often take for granted, but when not available, cause collaborations to quickly break down. People naturally use details about where people are looking in combinations with making a hand-gesture to enable making comments as "it's right there". However, if you don't know where a collaborator is looking, or even if they are looking, people must engage in detailed and cumbersome conversations in an attempt to try to accurately convey where "right there" is.In this project we will design and build new Augmented Reality interactions and interfaces to better support collaboration at a distance. We will work with the latest AR technology and evaluate our technology with groups of people working together on collaborative tasks.My research is in Human-Computer Interaction, with a focus on designing, building and evaluating new types of technology and software that work best for people. Within HCI, I focus on work in interaction techniques (creating new ways to interact with computers), computer supported co-operative work (technology to support people to work together at a distance), and news games that combine new interactions and collaborative play.The student will help design, build and evaluate the new collaborative AR tools and interactions.They will work with the supervisor to identify best solutions and implement them. This position requires a good degree of independence and self directed work, but will be part of a larger research team that meets frequently to discuss and share progress.Students should have some experience with Unity building 3D games, VR or AR applications. Interest in graduate studies and previous research experience would be beneficial. The ability to work independently and break down larger goals into logical tasks is an important requirement.
This project looks at developing autonomous Unmanned Aerial Vehicles (UAVs) for maritime missions like ice avoidance for surface ships in the north, detection of surfactants on the ocean surface, and profiling of the lower atmosphere boundary-layer for aerosol distributions. These capabilities are enabled by developing the on-board autonomy for UAVs and getting them to collaborate robotically. The capabilities require UAV development, specifically marinizing UAVs for extended ocean observation and autonomous docking on surface ships. These last two capabilities are novel and transformational for ocean observation.Graduate and undergraduate students will conduct the proposed research. Graduate students will develop techniques for autonomous docking of the UAV and ship UAV collaboration. Undergraduate students will assist the graduate students with integration, flight tests and experiments.The project mixes the students tasked to a subproject so that an interdisciplinary interaction occurs regardless of whether the student works with an engineer, computer scientist, or other specialists. In this way, the students will be mentored by industrial or government supervisors as well as their principal academic supervisor.Over the past few years, the COBRA research group has established a multiple robot system with more than 10 unmanned aerial vehicles (UAVs) and five mobile robots and unmanned ground vehicles (UGVs). This multiple unmanned system platform is one of the most advanced systems in Canada. The UAV platforms include fixed-wing aircraft, helicopters, and eight-rotor rotorcraft. The COBRA research group investigates control theory, path planning, sensor fusion, data analysis, and navigation for unmanned vehicles. In-water trials have been conducted at the DND facility located in Dartmouth, Nova Scotia, Canada.The student will be responsible for installing software, interfacing some hardware, programming, testing, debugging, and reporting. Other duties may include meeting with other researchers and engineers.Candidates should have knowledge and experience in one or more areas related to unmanned systems, unmanned aerial vehicles, robotics mechatronics, control and instrumentation, sensors, and actuators, modelling and simulation, communication, system optimization. Knowledge in one or more of the following areas is necessary.Hardware: Digital/analog electronics, sensors, actuators, good at using lab equipmentSoftware: Compilers, Matlab, and MS OfficeProgramming Languages: C, C++, Java, multi-thread programming, Matlab/SimulinkOperating Systems: Windows and/or LinuxOthers:Demonstrated experience in the provision of technical writing, scientific programming support, system level design and evaluation of software systems, integration of hardware and software systems; experience in documentation
UAVs have gathered a wealth of interest for the potential advantages in information gathering. Although UAVs have been widely used in the defence industry, very few technologies exist for civilian applications. With the rapid integration of UAVs in the domestic airspace, there is an urgent need of novel civilian UAV technologies. UNB and industry partners have engaged in a collaborative partnership in order to develop innovative UAV technologies and services for forestry. Research results will be verified and tested in Fredericton with the assistance of industrial partners.  The project team will integrate UAV platforms including airframes, payload sensors, actuators, power plant, and communication systems for forestry. The long term objective of the project is to develop an autonomy package and payload sensor techniques for civilian UAVs to be used in forestry. The fixed-wing UAV with onboard sensors will be used to collect forestry data. The autonomy package will be implemented on the onboard computer to guide and control the fixed-wing UAV. Collected forestry data will be transmitted and processed on the ground control station. The ground crew will conduct missions using the ground control station. The field verification will be completed at flight sites in New Brunswick specified by industry partners. Over the past few years, the COBRA research group at UNB has established a multiple robot system with more than 10 unmanned aerial vehicles, mobile robots and unmanned ground vehicles (UGVs). This multiple unmanned system platform is one of the most advanced systems in Canada. The UAV platforms include fixed-wing aircraft, helicopters, and multi-rotor rotorcraft. In addition, the COBRA research group investigates sensor driven planning algorithms for Unmanned Surface Vehicles (USVs). In-water trials have been conducted at the DND facility located in Dartmouth, Nova Scotia, Canada. The student will be responsible for installing software, interfacing some hardware, programming, testing, debugging, and reporting. Other duties may include flight tests and meeting with other researchers and engineers.Candidates should have knowledge and experience in one or more areas related to unmanned systems, unmanned aerial vehicles, robotics, mechatronics, control and instrumentation, sensors and actuators, modeling and simulation, communication, system optimization. Knowledge in one or more of the following areas is necessary.Hardware: Digital/analog electronics, sensors, actuators, lab equipmentProgramming Languages: C, C++, Java, multi-thread programming, Matlab/SimulinkOperating Systems: Windows and/or LinuxOthers: Demonstrated experience in the provision of technical writing, drone piloting, system level design and evaluation of software systems, integration of hardware and software systems; demonstrated knowledge of software standards, architectures, documentation, and testing.
Natural language processing systems for a variety of tasks such as spelling correction and machine translation use statistical machine learning techniques and are typically trained on a very large collection of documents, called a corpus. For some languages, such as English, French, and German, very large corpora are readily available. However, many languages do not have sufficient resources to enable conventional NLP systems to be trained; such languages are referred to as low-resource languages. One active area of research is therefore to develop NLP methods for low-resource languages. This research has the potential to bring NLP systems to more languages, as well as to aid language revitalization efforts for endangered low-resource languages.An important component of many natural language processing systems for tasks such as machine translation and spelling correction is a language model, which is able to predict whether a sequence of words is likely in a given language. Building a language model typically requires a very large training corpus, and is therefore challenging for low-resource languages. One potential way to overcome this is to leverage information from a well-resourced language, such as English, to build a language model for a low-resource language. Recently, neural network-based approaches have been proposed to learn cross-lingual representations of word meaning, referred to as cross-lingual word embeddings. In this project we will apply cross-lingual word embeddings to build neural network-based language models for low-resource languages.This project will focus on first nations languages spoken in the province of New Brunswick, for which very few resources or NLP systems are available, with the goal of developing methods that could also be useful in the future for building systems for other low-resource languages.Natural language processing (NLP) is the branch of computer science that focuses on systems that can intelligently process human language data (primarily text). One area of research within NLP concentrates on building NLP systems (e.g., spelling checkers, predictive text entry systems, and machine translation systems) for low-resource languages, i.e., languages for which relatively little data is available. This research aims to support language revitalization efforts for endangered low-resource languages, and bring language technology to a wider range of languages.The student will work with the supervisor to develop new methods for building neural network-based language models for low-resource languages using cross-lingual word embeddings. The student will then implement and evaluate these methods. Typically this would involve substantial programming. The student and supervisor will then work together to refine these methods. Ideally the student would also participate in writing papers (to submit to top-ranked NLP conferences) with the supervisor.The student is required to have a background in computer science (or a related discipline), good programming skills (preferably Python), and exposure to statistics and probability (e.g., through an undergraduate course). Previous experience in natural language processing, computational linguistics, or machine learning would be helpful, but is not required. The student should also have an interest in languages or linguistics, although no specific background in these topics is required.
A communication environment is modelled where there are many mobiles or portables communicating with an access point.  An existing MATLAB(TM) or GNU Octave scripted time-domain simulation exists.  It is a few hundred lines long and comes with a signal flow graph corresponding to the digital signals and bits processed.  It models mobile devices having multiple transmit antenna per device.  The access point uses multiple antennas.  The access point's receiver antenna outputs are fed to finite-impulse response (FIR) filters and the outputs of those filters are summed in order to estimate the data for a particular mobile user.  There is one bank of FIR filters per mobile user and these banks of filters perform the spread-spectrum decoding and MMSE-limited channel matrix inversion.  The current simulation adapts the outputs of the FIR filters using a least-mean square (LMS) algorithm in order to make the multivariate estimate of the received data as close as possible to the transmitted data in a minimum mean-square error (MMSE) sense.   Correct decisions are used during the joint training of the FIR filters.   Linear modulation schemes are used, such as quadrature phase-shift keying (QPSK).  Direct-sequence spread spectrum is used to match the bandwidth of the simulated radio channel to the sufficient bandwidth that is predicted from the geometry of the office environment.  The signal-to-noise (SNR) levels are measured before and after processing by the filter bank.  The basic channel impulse response is determined from a Gaussian Wide Sense Stationary Uncorrelated Scattering (GWSSUS) model.  The signal levels before de-spreading are determined using free-space path loss and Friis' equation, as this is a channel model which is satisfactory in the absence of a set of radio channel impulse response measurements.  The varying SNR and power levels allows exploration of varying types of regulatory environments.Multiuser multiple-input multiple-output (MU-MIMO) wireless digital communications are of interest.  Implementations involve consideration of multiple transmit and multiple receive antennas.  A recent development was the identification of the sufficient bandwidth required for such communication and that the geometry of the radio environment is linked to that bandwidth.  For nearly line-of-sight (nLOS), the differences between the power of the transmitted radio signal, relative to the power of the received radio signal, called here the dynamic range, are not as large as in some applications.  The small dynamic range invites further consideration of full-duplex duplex radio communications.The dominant part of this research project is to augment an existing simulation program to model nLOS linear radio channels and to predict the dynamic range requirements.   The second part of the project will be to document the results in the form of a technical report, or a publication.   The student will have to program the linear impulse responses of the nLOS radio channels; this is mainly a radio channel modelling problem.  Guidance will be provided.  The root-mean square (RMS) delay spread of the radio channels will be used to set the decay in the exponential power delay profile (PDP).  The spread spectrum channel bandwidth is set from the room geometry, which is related to the inverse of the RMS delay spread of the room.   A room will be modelled, with walls, and mobiles in random locations in the room.  Once the room is modelled, the impulse responses will be saved and the simulation will be run.  Satisfactory MMSEs of all the users will demonstrate an effective communication system and the  dynamic range results will be documented.  The program that is developed by the student is to be duplicated; the student may leave with both programs, the program that was provided at the beginning of the project and the program which is developed by the student.  The student also gets to keep a copy of the signal flow graph.  However, in order to move the research project forward at the University of New Brunswick, the student has to leave copies of both programs and the signal flow graph.  The goal of the student's research is to publish the identified dynamic range requirements of an indoor communication system.  These results will define the required precision of analog-to-digital converters used in the implementation of an indoor MU-MIMO digital communication system.The student first needs a background in linear systems, convolution, and superposition.   The second skill is a need to work in the frequency domain, in the form of Fourier analysis, Fourier series, the Fourier transform, and the discrete-Fourier transform (DFT).   Less emphasis will be required on the DFT.  The student needs to be able to program in the scripting and interpreted language of MATLAB(TM) or GNU Octave.   Having used z transforms will be an asset.  Having encountered analog-to-digital converters and digitizers will be an asset, as well as an ability to model radio channels using linear systems theory.
Spatial databases are the lynchpin behind most traditional GIS applications, in domains ranging from land surveys to city planning or resource monitoring. With recent advances in remote sensing technologies and the emergence of spatial Web applications, there is an acceleration in the growth of spatial data volume. For instance, the Sentinel-2a satellite, which was recently launched by the European Space Agency, is producing 1.7 terabytes of spatial data per day. It is tasked with monitoring the world's food crops and giving international food agencies advance notice of poor harvests and the potential for famine. Besides the data volume, another key feature of spatial datasets is its variety. Whereas remotely sensed satellite imagery fall under the category of raster data, a significant portion of spatial data is stored in vector format.  A key issue for a spatial database is to provide interoperability between heterogeneous big spatial datasets and support complex spatial queries. Finally, it is important to provide integrated support for parallel spatial analysis.   Spatial queries lie at the heart of spatial analysis. Whereas geospatial Web services, such as Google Maps, are driven by short-running range queries, many of the emerging spatial analytics applications are characterized by long-running spatial join queries.  These queries can benefit from high performance query processing.  With the growing popularity of the open source MapReduce framework Hadoop, a number of MapReduce based spatial query processing systems have been developed. However, the set of spatial query features supported by these solutions are still limited. The goal of the project is to develop an open-source shared-nothing parallel spatial database. We will investigate how to offer the best  of both: the performance of parallel databases and the fault-tolerance of MapReduce systems. Another important focus will be to integrate statistical inference features within the system to support geospatial analytics.My research  addresses the challenges associated with Big Data processing.  The volume and velocity of data generated from a variety of sources are far outpacing the available storage and processing capacity – the term Big Data is coined to signify this. Every organization across all sectors, including private, government and non-profit, are affected by this phenomenon.  Traditional data management technology is unable to keep up with the demands of Big Data processing. So, data systems research and the industries dedicated to building database systems software and hardware, are going through a major transition. Therefore this is an exciting research area.This is a research project that involves developing  a part of the system as described.  The role of the student in this project is flexible. But it is expected that the student would be involved in software development, debugging and testing.  There is a potential for a research publication and the student may participate in co-authoring.The student should have strong academic background in Computer Science. It is expected that the student will be involved in coding and software development. Therefore,  good programming skill is desired, particularly, in Java and/or C++.  The student also possess good debugging skill.  Previous research experience is a plus. Creative and motivated students are encouraged to apply for this exciting research opportunity. 
Data Science enables one to bring structure to large quantities of data and make analysis possible. Traditional database systems assume that when data user asks a query, she has a good knowledge of the schema and a given query is the one she wants to be answered by the DBMS. However, sometimes the user does not know what she is looking for in the data, because it is not always possible to know in advance what the important questions are. Rather, the user often looks to find "something interesting" about the data, for instance an unexpected trend. Data exploration is about efficiently extracting knowledge from data even if we do not know exactly what we are looking for.Python and R have emerged as the most popular choices of doing Data Science. However, due to the volume, velocity and variety of the generated data, existing run-time systems (for instance, CPython) are not able the meet the computational challenges of Data Science applications. The applications written for these language run-times often do not scale. The goal of the research is to devise new approaches to data processing that can support exploration and analysis on data at massive scales. In this project, we will explore topics like adaptive data loading, caching, indexing, storage and novel data exploration techniques.My research  addresses the challenges associated with Big Data processing.  The volume and velocity of data generated from a variety of sources are far outpacing the available storage and processing capacity – the term Big Data is coined to signify this. Every organization across all sectors, including private, government and non-profit, are affected by this phenomenon.  Traditional data management technology is unable to keep up with the demands of Big Data processing. So, data systems research and the industries dedicated to building database systems software and hardware, are going through a major transition. Therefore this is an exciting research area.This is a research project that involves developing  a part of the system as described.  The role of the student in this project is flexible. But it is expected that the student would be involved in software development, debugging and testing.  There is a potential for a research publication and the student may participate in co-authoring.The student should have strong academic background in Computer Science, Engineering or Statistics. It is expected that the student will be involved in coding and software development. Therefore,  good programming skill is desired, particularly, in Java and/or C++ and Python.  The student also possess good debugging skill.  Previous research experience is a plus. Creative and motivated students are encouraged to apply for this exciting research opportunity.
In contrast to other Gram-negative bacteria, A. salmonicida has two functional asd genes (Asda and asdB). Recently, I have developed the tools to manipulate A. salmonicida and deleted each of these genes in a single A. salmonicida strain. This double A. salmonicida ΔasdA ΔasdB (Δ: in-frame deletion) mutant does not require DAP for growth. This unexpected result suggests a novel pathway for synthesis of DAP and cell wall. Further analysis of the A. salmonicida aspartate pathway showed a set of putative genes that encode for a bifunctional aspartokinase–homoserine dehydrogenases (thrA and metL) that convert homoserine into L-aspartate 4-semialdehyde, and two putative 4-hydroxy-tetrahydrodipicolinate synthases (dapA1 and dapA2) that convert L-aspartate 4-semialdehyde into dipicolinate acid. All these compounds are DAP intermediates. Here, I propose to study the genetics of DAP synthesis in A. salmonicida to construct a live attenuated A. salmonicida bio-contained vaccine. Also, this study will open the door to the design of a balance-lethal system, a key in the development of recombinant live vaccines for antigen delivery. Design, construction and evaluation of vaccines to elicit protective host immune responses in agriculturally important aquatic animals, mechanisms of bacterial pathogenesis, bacterial genetics and host immune responses to infectious diseases and vaccines. Bacteriophage biology and prophylaxis.I always incorporate undergraduate students into the lab environment, reinforcing the concepts of microbiology, critical thinking, teamwork, and responsibility. The student working on this project will be participating in strain construction (construction of plasmid vectors, construction of mutants, and phenotypic and genotypic evaluations), in vivo evaluations, research reports, and participation in peer-review publications.  Basic genetics and microbiology courses. 
While classical epidemiological models describing the spread of vector-borne diseases assume an equal likelihood of a mosquito biting either an infected or susceptible host, recent empirical studies report that Anopheles mosquitoes are more likely to bite malaria-infected hosts. Mathematical models have been developed to understand the epidemiological dynamics of malaria given mosquito preference for infected hosts, but to date no studies have considered the evolutionary ecology of mosquito feeding bias. Mosquitoes that preferentially bite infected hosts may be at an evolutionary disadvantage because they limit the number of hosts that they are willing to bite. This implies a reduced probability of successfully feeding and reproducing and is referred to as the 'mosquito feeding bias paradox'. The aim of this research project is to: 1) develop mathematical models that illustrate the feeding bias paradox, and 2) to formulate and test hypotheses that could explain why mosquitoes evolve a feeding bias, thereby resolving the paradox.My research uses mathematical and computer simulation models to generate and test hypotheses pertaining to ecology, evolution and epidemiology. My specialized area of research is theoretical biology.The student will develop and analyze mathematical models as described in the Research project. This will require model formulation, mathematical analysis and computer programming. If the student does not possess these skills they will be taught them during the course of the internship. The student will be expected to summarize their research findings in the form of a written report. The student is expected to consult the published literature to inform their model assumptions and interpretations.Students should have an interest in biology, applied mathematics, and computer programming. Students must be an expert in at least one of these areas with a strong interest in at least one of the remaining two areas. Previous experience with population biology or epidemiological models and experience with a programming language will be an asset.
In all kinds of intensive animal production, where single or multiple species are reared in high density, infectious disease agents are easily transmitted between individuals. In these systems, vaccination is one of the most important enhancers of production yields, and it is an effective method to prevent infectious diseases, and reduce antibiotic usage. Currently, formalin-inactivated vaccines, formulated from type strains or from on-site bacterial pathogen re-isolations (autogenous vaccines or emergency vaccines), are been utilized to control these bacterial pathogens. Although initially, this strategy was effective, current vaccination practices make aquaculture vulnerable to the evolutionary emergence of high virulence strains. Current formalin killed vaccine formulations, like autogenous vaccines, generate an immune response against non-essential antigens for pathogenesis (e.g. lipopolysaccharide, peptidoglycan, flagellin, all considered adjuvants) favoring the emergence of virulent variants. Although this favors the autogenous vaccine industry, it is detrimental to wild populations and cultured fish health. Modest performance of current vaccines is due to a marginal application of the knowledge about the molecular mechanisms of marine bacterial pathogenesis to vaccine design. In this context, here we will develop improved tests for assessing response to vaccination (i.e. antibody for characterizing cell mediated and immunological memory are lacking) and improved bacterins that expose, in their surface, cross-immunogenic antigens that are naturally synthesized only during infection. Thus, immunity against these antigens will preclude the progress of a systemic infection.  Also, we will purify these antigens and evaluate them as a characterized formulation. Specific antigens predicted by reverse-vaccinology, will be synthesized and evaluated as sub-unit vaccines. Immune response will be evaluated by transcriptomics and immune protection will be assayed by challenges. The evaluation of these vaccine formulations in vivo will advance our knowledge about the mechanism of bacterial pathogenesis in fish and also fish immunity.Design, construction and evaluation of vaccines to elicit protective host immune responses in agriculturally important aquatic animals, mechanisms of bacterial pathogenesis, bacterial genetics and host immune responses to infectious diseases and vaccines. I always incorporate undergraduate students into the lab environment, reinforcing the concepts of microbiology, critical thinking, teamwork, and responsibility. The student working on this project will be participating in strain construction (construction of plasmid vectors, construction of mutants, and phenotypic and genotypic evaluations), in vivo evaluations, research reports, and participation in peer-review publications.  Basic biology, or genetics or microbiology courses. 
Using renewable sources (biochar from forestry residues and mussels shells from fishery residues) in the treatment of acid mine drainage and removal of target metals such as selenium, lead, and iron. Series of adsorption experiments where the adsorption capacity of the biochar and/or mussel shells will be determined. The char and shells will be characterized using XRD, SEM, surface area analyzer etc, before and after treatment. The uptake of target contaminants will be measured and the application of the char/shells studied.research in bioproducts, developing green processes from by-product streams, particularly fishery and forest wastes, and reaction rate development and reactor design associated with pyrolysis and combustion. Working with graduate students on characterization, design of experiments, experiments, and analysis of effluent, calculation of adoption capacities and isotherm analysis. Literature review in the area of char and/or shells for mining wastewater treatment. Chemical engineer with mass transfer and reactor design courses
In this research we are pyrolysizing waste biomass (forestry residues, fish processing waste, agricultural waste etc. and converting into bio-oil (for use as a replacement for heating oil) and biochar (as soil amendment or adsorbent for use in industrial wastewater treatment). We are also co-pyrolysizing biomass to catalytically upgrade the products. In this porject we will study the bio-oil and char and determine possible applications and upgrading processes to improve quality and widen application.I specialize in the green processing of natural resources. In this work I identify and characterize waste streams from the processing of natural resources in order to; extract valuable by-products, optimize the process, and further process the waste to products.Student will work with senior graduate students on their thesis projects in characterizing wastes and products for quality, evaluating different applications through experiment, modeling process in HYSYS and/or VMGSim, and literature reviews. Chemical Engineering student
The Hibernia Enhanced Oil Recovery (EOR) Lab is a multidisciplinary team of researchers dedicated to providing laboratory and simulation support to the EOR activities of the local oil and gas industry and to solving fundamental problems of multiphase flow. The group encompasses researchers from the areas of pore-scale physics, reservoir engineering, mathematics, rock mechanics and sedimentology.As production peaks offshore Newfoundland, Enhanced Oil Recovery (EOR) can further increase recovery of post water or gas flood residual oil. Even in more simple reservoirs of homogeneous unconsolidated sandstone, recovery of residual oil is challenging due to the physics of mobilising disconnected oil droplets trapped in the smaller pores and pore throats of the rock. Complex reservoirs with lateral or vertical segregation, heterogeneous layers of varying pressure, permeability and/or wettability all pose more challenging to enhancing recovery factors. Injecting carbon dioxide (CO2) is one useful method of recovering more oil due to the specific CO2 properties and how it mixes with the oil at reservoir conditions. This research aims to experimentally and mathematically investigate and compare the use of CO2, and other gases of interest, for oil recovery considering offshore Newfoundland specific conditions. The laboratory is performing experimental investigations of fluid-fluid and fluid-rock interactions during the recovery of oil.Research interests lie in sustainably recovering the oil and gas offshore Newfoundland and Labrador. Specifically in enhanced oil recovery (EOR) to better the recovery of the oil in place after secondary water or gas flooding. This area of research requires the application of reservoir thermodynamics and phase behaviour coupled with mass and momentum transport of multiphase fluid flow in porous media.- Assist graduate students research activities;- Assembly and commissioning of equipment;- Technical comparisons of equipment, material, supplies, and/or vendors;- Other project or laboratory work as required- Engineering student from the following faculties: Mechanical/Petroleum/Process Engineering; - Experience with reservoir simulation modeling software (Eclipse) and well inflow performance calculation software (Prosper) would also be beneficial but not e
One of the key principles of green chemistry is to use renewable feedstocks i.e. biomass. Use of such materials will allow the remaining petrochemical feedstocks to last longer and let them be used more effectively. Aminocarbohydrates including chitin, chitosan, glucosamine and N-acetyl glucosamine have been much less studied as renewable chemical feedstocks compared with cellulose, starch, glucose and fructose. Aminocarbohydrates can be sourced from a range of places including the shells of crustaceans. We are looking to develop new, green technologies that make use of aminocarbohydrates as starting materials to either make new composite materials or organic 'platform' molecules. We have already discovered processes that work in water (Omari et al. Green Chem 2012), organic solvents (Omari et al. ChemSusChem 2012) or room temperature ionic liquids (Drover et al. RSC Advances 2012). We now want to take a look at 'solvent free' approaches. This will involve use of of SPEX 8000M mixer mill to perform the reactions/syntheses and a broad range of analytical techniques to characterize the products. These techniques could include but are not limited to GC-MS, NMR spectroscopy, MALDI-ToF MS, DSC, TGA and XRD. The intern will perform such analyses 'hands-on' via training provided by Memorial University's CREAIT network. The intern will work alongside the primary investigator (Dr. Kerton) and her research team (6 graduate students and 2 undergraduates). Further details on the department of chemistry, where the intern will work can be found online at www.chem.mun.caGreen Chemistry is a philosophy of chemical research and engineering that encourages the design of products and processes that minimize the use and generation of hazardous substances. In our group, we target catalytic reactions relevant to biomass transformations using (where possible) more environmentally friendly solvents.See description of research project above.Student will maintain a lab notebook and folders of analytical data, which they will analyze. Student will perform reactions and other chemical experiments on a daily basis with the aim to develop new, efficient green technologies. Once a new process is discovered, the student will work to optimize said process e.g. reaction time, rate of mixing, ratio of reactants etc. Student will participate in weekly group meetings to discuss theirs and others results, and the latest news from the scientific literature. Student will assist the professor (Dr. Kerton) in preparing either disclosures of the new technology for IP protection or drafts of manuscipt(s) for submission to scientific journals. The student will work alongside other researchers to maintain a safe and efficient working environment (e.g. cleaning glassware, maintaining inventory of chemicals etc.)Student should have completed 2 years of university-level study in chemistry. Chemical engineering students will also be considered but they must have completed at least 2nd year university-level organic chemistry classes and have knowledge of NMR and IR spectroscopy. Student should be willing to work as a part of an interdisciplinary team, be hardworking, enthusiastic and a good communicator.
We are trying to answer the following question: "Can we turn underexploited biomass into useful chemical building blocks using sustainable methods?" Our approach is to target marine sourced feedstocks. We have been exploring catalytic transformations of glucosamine, chitosan and chitin, and more recently shells of mollusks including mussels. Chitin is the second largest source of carbohydrate on Earth and is present in the shells of crustaceans (crabs, lobsters, shrimp). However, despite numerous researchers investigating chemical and biochemical transformations of cellulose (the most abundant carbohydrate), few researchers are studying chitin. We have discovered that Lewis acid catalysts can be used in water to convert these biomolecules into biofuel additives/precursors (levulinic acid and 5- hydroxymethylfurfural). We have also discovered routes for preparing a renewable amido-furan from N-acetylglucosamine. Research is ongoing to discover new reactions of our renewable chemicals and to optimize processes. Researchers in this project are trained to use a range of instruments, which can include microwave reactors, GC-MS and NMR spectrometer.  All undergraduate researchers are partnered with a PhD student in the group in order to build their own network of contacts, future collaborators and gain additional insights.We are part of the interdisciplinary Green Chemistry and Catalysis Group at Memorial University. Green Chemistry is used to "design products and processes that minimize the use and generation of hazardous substances".  One of the key principles of Green Chemistry is the use of catalysts rather than stoichiometric reagents. Research areas currently under investigation by our team include: Transformations of bio-sourced molecules using alternative solvents and catalysts; New iron based catalyst systems; Use of carbon dioxide as a solvent and as a reagent; Recyclable catalyst systems. General tasks to be performed by the research assistant (intern/student) include:(1) Perform catalytic reactions and analyze the products. Quantitative data will be obtained via GC-MS and/or proton NMR analysis.(2) Use a scientific approach to optimise the reaction conditions (concentrations, time, temp. etc.). Obtain kinetic data on reactions.(3) Find and read relevant papers from scientific journals. Chemical transformation of biomass is currently a hot area of research and new papers are published frequently.(4) Participate in group activities (e.g. whale-watching trip and picnics) and tasks (e.g. updating the chemical inventory and keeping the lab tidy).(5) Organize and file your scientific findings e.g. spectra, journal articles.(6) Write a short report concerning your findings.These last two points will help Dr. Kerton in preparing your results for publication.Depending on the student’s interest, there is also the opportunity to collaborate with colleagues in (i) chemical/process engineering e.g. life cycle analysis, energy studies, and (ii) computational chemistry e.g. modelling of reaction mechanisms, thermodynamic data.Students should be completing a chemistry degree program (or a closely related field). Students should have basic knowledge of inorganic, organic, analytical and physical chemistry.  Students should have completed laboratory courses in organic chemistry and be able to perform standard lab tasks e.g. suction/Buechner filtrations.  
We currently have two projects underway in this area: (1) Catalysts for the conversion of carbon dioxide into polycarbonates (or cyclic carbonates), and (2) Catalysts for dehydration and oxidation reactions. In the last project, we want to try performing such reactionsunder a carbon dioxide atmosphere to see if carbon dioxide is incorporated into the final product. Utilisation of carbon dioxide has been a long-term goal of chemists around the worlds. One of the most-promising ways is to use it as a building block in polymer synthesis. We have recently prepared a range of cobalt, iron, zinc and aluminium complexes and we are investigating their ability to activate carbon dioxide. Attempts are currently underway to optimise and understand these reactions and to discover new ways to make "green" polymers and environmentally-friendly chemical products. In some cases, even when carbon dioxide is not incorporated into the final product, exciting discoveries can be made e.g. highly active catalysts for ring-opening polymerizations. Researchers in this project are trained to use a Schlenk line and an inertatmosphere glovebox, GPC, MALDI-TOF MS and an NMR spectrometer. They will also use our new ReactIR system to obtain kinertic data on reactions. All undergraduate researchers are partnered with a PhD student in the group in order to build their own network of contacts, future collaborators and gain additional insights.We are part of the interdisciplinary Green Chemistry and Catalysis Group at Memorial University. Green Chemistry is used to "design products and processes that minimize the use and generation of hazardous substances".  One of the key principles of Green Chemistry is the use of catalysts rather than stoichiometric reagents. Research areas currently under investigation by our team include: Transformations of bio-sourced molecules using alternative solvents and catalysts; New iron based catalyst systems; Use of carbon dioxide as a solvent and as a reagent; Recyclable catalyst systems. Tasks to be performed by the research assistant (intern/student) include:(1) Prepare and characterise ligands and metal complexes. This will involve using a glovebox and NMR spectrometers.(2) Grow crystals, for X-ray diffraction analysis, of any new metal complexes/catalysts.(3) Screen new metal complexes in catalytic reactions involving carbon dioxide activation and aerobic/hydrogen peroxide-mediated oxidations. Quantitative data will be obtained via GC-MS and/or proton NMR analysis.(4) Use a scientific approach to optimise the reaction conditions (concentrations, time, temp. etc.). Obtain kinetic data on reactions. A range of techniques (NMR, IR and/or GC) will be used. We sometimes use statistical methods (experimental design) to optimize conditions.(5) Find and read relevant papers from scientific journals.(6) Participate in group activities (e.g. whale-watching trip and picnics) and tasks (e.g. updating the chemical inventory and keeping the lab tidy).(7) Organize and file your scientific findings e.g. spectra, journal articles.(8) Write a short report concerning your findings.These last two points will help Dr. Kerton in preparing your results for publication.Students should be completing a chemistry degree program (or a closely related field). Students should have basic knowledge of inorganic, organic, analytical and physical chemistry.  Students should have completed laboratory courses in organic chemistry and be able to perform standard lab tasks e.g. suction/Buechner filtrations.  Knowledge of organic spectroscopic techniques, e.g. NMR and IR spectroscopy, would also be desirable.
We have been preparing iron complexes that catalyze the cross-coupling of Grignard nucleophiles with alkyl halide electrophiles (Kumada-type coupling). Attempts are currently underway to optimise and understand these reactions and to explore the use of Fe catalysts in place of the traditional precious-metal catalysts. Researchers in this project are trained to use a Schlenk line and an inert-atmosphere glovebox, GPC, MALDI-TOF MS, GC-MS and NMR spectrometers. Undergraduate researchers are partnered with a PhD student mentor in the group.The catalysts are based on the amine-bis(phenolate) ligand system, which is easily prepared in high yields, highly modifiable and can be readily coordinated to a variety of metal ions. The project will involve fine tuning the steric and electronic properties of the amine-bis(phenolate) ligand and other ligands bonded to the metal site. Iron-oxo complexes of these ligands will be studied for oxidation catalysis as well as their spectroscopic properties. Substrate screening and functional group tolerance will be investigated, as well as mechanistic studies by isolating reaction intermediates, catalyst decomposition, kinetics and other methods. In addition to Kumada-type coupling, other coupling partners (nucleophilic and electrophilic) will be studied, such as arylboranes and organozincs, and hydroelementation (hydroamination, hydrophosphination) reactions.Research in my group currently involves three areas of focus: (a) iron-catalyzed cross-coupling and epoxidation; (b) CO2 activation and copolymerization; and (c) polymerization of bio-sourced polar monomers. The chemistry involves ligand design and synthesis of new compounds and their characterization by a variety of instrumental methods (NMR, MS, UV-vis, FTIR, crystallography, chromatography and others). At its heart, the research concerns synthesis of homogeneous coordination/organometallic catalysts and mechanistic studies of their behaviour. Students learn diverse synthetic, physical and analytical methods as part of a multidisciplinary team.The MITACS student will synthesize transition metal catalysts, characterize them using state-of-the-art instrumentation, perform catalysis studies (including mechanistic investigations) and prepare a professional research report prior to the conclusion of the project.Personnel (4 to 5 graduate students and 2 to 4 undergraduates per year) have been gaining experience in the synthesis of novel organic, inorganic, organometallic and macromolecular compounds. These syntheses involve the handling of materials using inert atmosphere techniques (glove boxes and Schlenk methods). The MITACS student will gain skills in the use of NMR, FT-IR, UV-vis-NIR, X-ray crystallography, MS and chromatography. Most instrumentation in the Chemistry Dept. is user-operated so students will be trained in the operation of analytical techniques relevant to their project. Students discuss their research at weekly Green Chemistry & Catalysis Group meetings. This encourages them to receive feedback from their peers as well as their supervisors. Personnel will learn transferable skills making them well suited for employment in strategic job sectors of importance to the Canadian and local economies, including the petrochemical industry, development of alternative chemical feedstocks, fine chemical production, materials and polymer production, instrumentation development and sales, and academia.The student should have completed year 2 inorganic chemistry, organic chemistry, and analytical chemistry along with the corresponding laboratory component. The student should be motivated and show keen interest in catalysis and sustainable chemistry, be ready and able to work both individually and in teams. The student should be respectful of their colleagues and supervisors and dedicate themselves to the success of the project.  
This research project will use inexpensive, non-toxic main group metal complexes as catalysts for the synthesis of polymers from lactide. The research will lead to innovations in biodegradable polymer synthesis. Long-term objectives are the synthesis of new terpolymers containing blocks of non-polar polymer units to give materials with tunable properties. This will be achieved by using modular amine-bis(phenolate) ligands that allow control of the coordination sphere around the metal centre. The short-term objectives will be to study (a) ligand effects on lactide polymerization; (b) the influence of co-catalysts on activity and development of single component catalysts; and (c) the co-polymerization of lactide with other monomers.      Our initial work uses group 1 (Li, Na and K) complexes, but group 2 complexes (Mg, Ca) are also of interest. Our chosen ligands allow for a systematic study of the donor and steric effects at the metal. The pendant arm can be readily modified to include a range of donors, e.g. pyridyl, tertiary amino, ether (THF, furfuryl or methoxyethyl) or possess no donor. Also, the phenolate group can be modified sterically and electronically. Considerable work has been done by others to study the effect of co-initiator, especially benzyl alcohol and other alcohols. Our ligands can be modified to contain alcohol functional groups, which may act as single component systems (initiator and co-initiator in the same molecule).     Our ligand systems are ideally suited to modification at the central amine donor or the phenol and it is possible to prepare side-arms via similar routes. This single component approach has not been used for alkali metal-containing catalyst systems. Research in my group currently involves the preparation and study of new catalysts for generating biodegradable polymers, especially polylactide. Researchers use organic synthesis to prepare new molecules, which are used as ligands for transition and main group metals. These compounds are fully characterized using the standard methods (NMR, IR, MS, UV-Vis, single crystal diffraction, etc.) These new complexes are then evaluated for their ability to catalyze the polymerization of renewable monomers (lactide, caprolactone, etc.) while obtaining excellent control of polymer stereochemistry and molecular weight. The polymers are also characterised by the typical methods of GPC/SEC, NMR and MALDI-TOF MS.The MITACS student will synthesize transition metal catalysts, characterize them using state-of-the-art instrumentation, perform catalysis studies (including mechanistic investigations) and prepare a professional research report prior to the conclusion of the project.Personnel (4 to 5 graduate students and 2 to 4 undergraduates per year) have been gaining experience in the synthesis of novel organic, inorganic, organometallic and macromolecular compounds. These syntheses involve the handling of materials using inert atmosphere techniques (glove boxes and Schlenk methods). The MITACS student will gain skills in the use of NMR, FT-IR, UV-vis-NIR, X-ray crystallography, MS and chromatography. Most instrumentation in the Chemistry Dept. is user-operated so students will be trained in the operation of analytical techniques relevant to their project. Students discuss their research at weekly Green Chemistry & Catalysis Group meetings. This encourages them to receive feedback from their peers as well as their supervisors. Personnel will learn transferable skills making them well suited for employment in strategic job sectors of importance to the Canadian and local economies, including the petrochemical industry, development of alternative chemical feedstocks, fine chemical production, materials and polymer production, instrumentation development and sales, and academia.The student should have completed year 2 inorganic chemistry, organic chemistry, and analytical chemistry along with the corresponding laboratory component. The student should be motivated and show keen interest in catalysis and sustainable chemistry, be ready and able to work both individually and in teams. The student should be respectful of their colleagues and supervisors and dedicate themselves to the success of the project.
This research project will use inexpensive first-row transition metal complexes as catalysts for the synthesis of polymers from CO2 to produce polycarbonates.The research will lead to innovations in polymer synthesis and CO2 fixation. Long-term objectives are the synthesis of new terpolymers containing multiple epoxides with CO2 to give materials with tunable properties. This will be achieved by using modular amine-bis(phenolate) ligands that allow control of the coordination sphere around the metal centre that is unprecedented in the ligands currently used for CO2/epoxide copolymerization. The short-term objectives will be to study (a) ligand effects on CO2/epoxide copolymerization; (b) the influence of co-catalyst on activity and development of single component catalysts; and (c) the polymerization of other, hitherto unexplored epoxide monomers.     Our work uses Cr, Co, Fe and Zn complexes and our chosen ligands allow for a systematic study of the donor and steric effects at the metal. The pendant arm can be readily modified to include a range of donors, e.g. pyridyl, tertiary amino, ether (THF, furfuryl or methoxyethyl) or possess no donor. Also, the phenolate group can be modified sterically and electronically. We perform kinetic studies that inform us of the mechanistic paths of our catalysts using in situ spectroscopy as well as mass spectrometry of reaction mixtures.    This project will involve organic and inorganic synthesis, studying catalytic reactions, isolation and purification of reaction products and characterizing them using the appropriate methods: NMR, GC-MS, GPC/SEC, MALDI-TOF, etc.Research in my group currently involves three areas of focus: (a) iron-catalyzed cross-coupling and epoxidation; (b) CO2 activation and copolymerization; and (c) polymerization of bio-sourced polar monomers. The chemistry involves ligand design and synthesis of new compounds and their characterization by a variety of instrumental methods (NMR, MS, UV-vis, FTIR, crystallography, chromatography and others). At its heart, the research concerns synthesis of homogeneous coordination/organometallic catalysts and mechanistic studies of their behaviour. Students learn diverse synthetic, physical and analytical methods as part of a multidisciplinary team.The MITACS student will synthesize transition metal catalysts, characterize them using state-of-the-art instrumentation, perform catalysis studies (including mechanistic investigations) and prepare a professional research report prior to the conclusion of the project.Personnel (4 to 5 graduate students and 2 to 4 undergraduates per year) have been gaining experience in the synthesis of novel organic, inorganic, organometallic and macromolecular compounds. These syntheses involve the handling of materials using inert atmosphere techniques (glove boxes and Schlenk methods). The MITACS student will gain skills in the use of NMR, FT-IR, UV-vis-NIR, X-ray crystallography, MS and chromatography. Most instrumentation in the Chemistry Dept. is user-operated so students will be trained in the operation of analytical techniques relevant to their project. Students discuss their research at weekly Green Chemistry & Catalysis Group meetings. This encourages them to receive feedback from their peers as well as their supervisors. Personnel will learn transferable skills making them well suited for employment in strategic job sectors of importance to the Canadian and local economies, including the petrochemical industry, development of alternative chemical feedstocks, fine chemical production, materials and polymer production, instrumentation development and sales, and academia. The student should have completed year 2 inorganic chemistry, organic chemistry, and analytical chemistry along with the corresponding laboratory component. The student should be motivated and show keen interest in catalysis and sustainable chemistry, be ready and able to work both individually and in teams. The student should be respectful of their colleagues and supervisors and dedicate themselves to the success of the project.  
Pipelines play an important role in the modern society through transporting liquids and gases from source to the users. Many of these pipelines pass through the areas prone to landslides. Soil movement due to landslides may cause longitudinal, transverse or combined loads on the pipelines, depending upon the orientation of the pipeline with respect to the moving ground. The design method for the assessment of the performance of pipelines subjected to landslide loading is not well-developed. In the proposed research, a set of full-scale pipe tests will be conducted using the facility at Memorial University of Newfoundland (MUN) to develop a database and an improved understanding on the behaviour of pipes under the loads from ground movements. The test program will include axial pullout testing of pipes and lateral pullout testing for pipes, buried in loose and dense sand.  Pipe will be instrumented using electric resistance strain gauges to measure axial and circumferential strain on the pipe wall that will provide information on the mobilization of internal forces in the pipe wall during pulling operations. Linear variable displacement transducers (LVDT) will be used to measure the pipe deformation in the axial and lateral directions.  Instrumentation within the test cell will include measurements of horizontal and vertical earth pressures using total earth pressure cells. A pressure mapping sensor system will be used to measure the contact pressures at the pipe-soil interface in order to capture the load transfer mechanism. Data obtained from the pull out tests will be analysed for interpretation of the results.My current research focuses on soil-structure interaction of municipal water mains and energy pipelines. In the area of municipal pipelines, I work on investigating the failure mechanisms of cast iron water mains using finite element modelling and laboratory testing. In the area of energy pipelines, I work with finite element modelling and large scale testing for investigating the upheaval buckling of offshore pipelines and the behaviour of pipelines subjected to large ground movements. The student(s) will require to assist the graduate students in conducting full-scale tests and data analyses. The work of full-scale test will include shovelling of soil in to and out of the test facility, placement of the instruments (and the pipes) and communicating with the technical service members. The student(s) may require to perform data analysis (using Microsoft excel), finite element modelling and help writing technical papers or reports. The successful candidate must be a Civil Engineering or a Mechanical Engineering student with good academic standing who is interested in doing physical works in the laboratory and is capable of using computer software for data analysis and processing. S/he must be a team player and possess the ability to communicate effectively both orally and in writing. Candidates with working knowledge of Microsoft office, Abaqus and Ansys are encouraged to apply.
In recent years, attentions are growing for eco-friendly and green products. One of essential steps in the construction industry along this trending approach is developing innovative materials based on natural and renewable components instead of using non-renewable petroleum-based counterparts. Moreover, sandwich structures have been a basic component of the composites industry. The concept of using relatively thin, strong composite face sheets bonded to thicker, lightweight core materials has allowed the industry to build strong, stiff, light, and insulated sandwich panels. This project proposes paper-based honeycomb as core material and bio-based composites (natural fibers and bio-based resin) as factsheet. The sandwich system maximizes the use of sustainable materials reducing green house gasses and leading to a green and innovative technology. The system has potential applications as walls, claddings, roofs, and even decks of buildings and structural elements of civil engineering infrastructure. Dr. Sadeghian is an Assistant Professor and Canada Research Chair in Sustainable Infrastructure in the Department of Civil and Resource Engineering at Dalhousie University, Halifax, NS, Canada. His research team is using advanced materials such as fiber-reinforced polymer (FRP) composites and innovative technologies to upgrade existing infrastructure and build new ones with longer life span, less environmental footprint, and better service.The student will perform experimental and analytical studies on sandwich panels made of natural materials. The following roles will be assigned:• Working with epoxy resins and fibers and making composites• Cutting and testing composite specimens in tension and compression• Instrumenting test specimens with strain and displacement gauges• Performing loading tests and collecting test data• Processing test data using Excel• Performing calculations in Excel and/or MatlabAn undergraduate student (2nd or 3rd year) in civil engineering with high GPA and high interest of hands-on activities working in lab environment will be the best fit for the project. The following qualifications are needed:• a commitment to superior safety and environmental performance• ability to plan and implement projects in a timely manner• strong problem solving, administrative, organizational, and conflict resolution• demonstrated a positive work ethic and the ability to work independently and communicate successfully in a team environment• adaptability to organizational and technological change• demonstrated of high level of academic achievement
This project considers novel interactive techniques to support visual analytics. In particular, we are exploring how touch, gesture, and tangible interaction can benefit analysts and laypeople when exploring complex datasets on large displays (including wall displays, tabletop displays, and immersive augmented reality). The project is exploring a number of applied domains, each in collaboration with partners from industry and/or academia. These include cultural heritage (with NIST and Dalhousie Architecture), aerospace (with Boeing), and ocean analytics (with Lockheed Martin and DRDC).The Graphics and Experiential Media Lab engages in the design, implementation, and evaluation of interactive visualizations on large displays. Application domains are varied, and include urban navigation, health care, cultural heritage, ocean science and aerospace. The student will engage in the iterative design, implementation and/or evaluation of visualizations and interaction techniques in one or more of the applied domains. Specific activities will depend on the background of the student. We are looking for interns with expertise in one or more of the following: programming, human-computer interaction, design, graphics, and human-subjects evaluation. Expertise in one of the applied domains listed above is useful but not required. 
The project consists of assisting in our research of the genomic architecture and molecular biology of the protozoan parasites affecting animals or humansOur lab conducts research on several types of microbial eukaryotes including parasites of humans and animals as well as free-living protozoa and microalgae. We employ genomics, bioinformatics and molecular biology approaches and our conceptual framework relies strongly on evolutionary biology.The student will join a project aimed to sequence and analyze the genome of a microbial parasite of shellfish. Among the activities to develop, the student will purify DNA and RNA from infected tissue and/or cell cultures and employ molecular biology protocols to process the DNA for next-generation DNA sequencing. The student will also assist in processing the sequence data using bioinformatics tools. During the stay, the student will be a regular member of the laboratory and as such, engage in shared lab duties and other activities such as training sessions, lab meetings, seminars etc.Basic knowledge of genetics, molecular biology and metabolism (biochemistry). Some familiarity with conducting sequence searches using online tools such as Blast and basic knowledge of sequence file formats (e.g. fasta). Good computing skills overall, including comfortable use of network tools such as FTP, proper use of spreadsheets to organize data. 
The project consists of analysing DNA and RNA sequences from a variety of organisms using bioinformatic tools in order to reconstruct the architecture of their genomes, infer their metabolism and other biological properties and study their phylogenetic relationships. The study will focus on a group of protists known as Alveolates, which include interesting organisms such as the malaria parasite and also dinoflagellates, which are crucial members of the marine plankton. My area of research is genomics and evolution of microbial eukaryotes (protists). I use genomics, bioinformatics and molecular biology to explore the evolution of the genomes and cells in certain groups of protists that include parasites and free living organisms. I am also interested in elucidating the phylogenetic relationships of eukaryotic lineages.The student will analyse sequence data and conduct several types of processing and analysis of DNA and RNA sequence data. Some techniques and methods include partial or whole-genome assembly and annotation, functional genomics, analysis of gene expression and molecular phylogenetics. A major component is comparative genomics, for which the student will learn to use a large array of public and private sequence databases as well as local and remote software systems. The student may also participate in experimental work with techniques such as PCR, real-time PCR, electrophoresis and related methods. The student will be integrated in all common activities of the lab such as attending lab meetings, seminars and discussions. Good computing skills. Unix scripting preferably but not essential. Understanding of basic techniques of molecular biology. Have a good knowledge of the principles of DNA and RNA biology and well acknowledged on the concepts of gene, genome, transcription, protein translation and related topics. Interest in evolutionary biology and lots of motivation.
Ubiquitin-fold modifier 1 (Ufm1) is a recently discovered ubiquitin-like post-translational modification with a reported role in endoplasmic reticulum stress. Similar to ubiquitin, conjugation of Ufm1 to target proteins is performed stepwise by Ufm1-specific E1, E2, and E3 ligases.  We hypothesize that Ufm1 could modulate cellular stress responses during viral infection and influence virus replication. With guidance from the principal investigator the student will investigate UFMylation during viral infection, and use genetic and proteomic methods to discover new interactions between viral proteins and the Ufm1 conjugation machinery. The student will learn the basics of molecular cloning and a variety of functional assays for viral gene function. Assays will include immunoblotting and mass spectrometry. Students will be trained on a spinning disk confocal microscope for 4D imaging of fluorescent tracer viruses (and viral proteins) in living cells. The student will write a report in English at the conclusion of the project. The research focus of my laboratory is molecular virology. We study influenza viruses and human herpesviruses. The goal of our research is to better understand the function of viral genes that play important roles in viral replication and evasion of host defences. We use a combinaton of molecular biology techniques, viral genome manipulation, proteomics and microscopy to study these medically important viruses. The student will interact on a daily basis with the supervisor and be part of a team of graduate and postdoctoral researchers. The student will initially learn essentials of safe laboratory practices in a BSL2 laboratory. The student will be involved in molecular cloning and manipulation of viral and cellular genes, under the direct supervision of a postdoctoral fellow. The student will also learn SDS-PAGE, immunoblotting, mass spectrometry and advanced microscopy techniques. The student will report progress at weekly lab meetings, and write a report at the end of the internship. The intent is for this report to comprise a novel contribution to a future publication from our laboratory. Ideally the student will have some background knowledge in molecular biology, and some standard laboratory skills. The student should have good english language skills.  
Influenza viruses encode multiple gene products that work in concert to promote efficient viral replication and to evade recognition by sentinel proteins of the innate immune system. Our understanding of the molecular mechanism of action of these viral proteins remains incomplete. With guidance from the principal investigator the student will use genetic and proteomic methods to discover new interactions between viral and cellular proteins. The student will learn the basics of molecular cloning and a variety of functional assays for viral gene function. Assays will include immunoblotting and mass spectrometry. Students will be trained on a spinning disk confocal microscope for 4D imaging of fluorescent tracer viruses (and viral proteins) in living cells. The student will write a report in English at the conclusion of the project. The research focus of my laboratory is molecular virology. We study influenza viruses and human herpesviruses. The goal of our research is to better understand the function of viral genes that play important roles in viral replication and evasion of host defences. We use a combinaton of molecular biology techniques, viral genome manipulation, proteomics and microscopy to study these medically important viruses. The student will interact on a daily basis with the supervisor and be part of a team of graduate and postdoctoral researchers. The student will initially learn essentials of safe laboratory practices in a BSL2 laboratory. The student will be involved in molecular cloning and manipulation of viral genes, under the direct supervision of a postdoctoral fellow. The student will also learn SDS-PAGE, immunoblotting and advanced microscopy techniques. The student will report progress at weekly lab meetings, and write a report at the end of the internship. The intent is for this report to comprise a novel contribution to a future publication from our laboratory. Ideally the student will have some background knowledge in molecular biology, and some standard laboratory skills. The student should have good english language skills.  
Kaposi’s sarcoma-associated herpesvirus (KSHV, also known as human herpesvirus-8) is the infectious cause of three AIDS-related cancers. Accumulating evidence indicates that several viral genes work in concert to allow the virus to evade recognition by the host immune system, while simultaneously promoting the synthesis of cancer-promoting factors. These viral oncogenes remain only partially characterized. With guidance from the principal investigator the student will participate in a team project to develop a new genetic system for manipulation of the KSHV genome. The student will learn the basics of molecular cloning and a variety of functional assays for viral gene function. Assays will involve RT-PCR, immunoblotting and luminometry. Students will be trained on a spinning disk confocal microscope for 4D imaging of fluorescent tracer viruses (and viral proteins) in living cells. The student will write a report in English at the conclusion of the project. The research focus of my laboratory is molecular virology. We study influenza viruses and human herpesviruses. The goal of our research is to better understand the function of viral genes that play important roles in viral replication and evasion of host defences. We use a combinaton of molecular biology techniques, viral genome manipulation, proteomics and microscopy to study these medically important viruses. The student will interact on a daily basis with the supervisor and be part of a team of graduate and postdoctoral researchers. The student will initially learn essentials of safe laboratory practices in a BSL2 laboratory. The student will be involved in molecular cloning of viral genes, under the direct supervision of a postdoctoral fellow. The student will report progress at weekly lab meetings, and write a report at the end of the internship. The intent is for this report to comprise a novel contribution to a future publication from our laboratory. Ideally the student will have some background knowledge in molecular biology, and some standard laboratory skills. The student should have good english language skills.  
Influenza viruses encode multiple gene products that work in concert to promote efficient viral replication and to evade recognition by sentinel proteins of the innate immune system. Our understanding of the molecular mechanism of action of these viral proteins remains incomplete. With guidance from the principal investigator the student will use genetic and proteomic methods to discover new interactions between viral and cellular proteins. The student will learn the basics of molecular cloning and a variety of functional assays for viral gene function. Assays will include immunoblotting and mass spectrometry. Students will be trained on a spinning disk confocal microscope for 4D imaging of fluorescent tracer viruses (and viral proteins) in living cells. The student will write a report in English at the conclusion of the project. The research focus of my laboratory is molecular virology. We study influenza viruses and human herpesviruses. The goal of our research is to better understand the function of viral genes that play important roles in viral replication and evasion of host defences. We use a combinaton of molecular biology techniques, viral genome manipulation, proteomics and microscopy to study these medically important viruses. The student will interact on a daily basis with the supervisor and be part of a team of graduate and postdoctoral researchers. The student will initially learn essentials of safe laboratory practices in a BSL2 laboratory. The student will be involved in molecular cloning and manipulation of viral genes, under the direct supervision of a postdoctoral fellow. The student will also learn SDS-PAGE, immunoblotting and advanced microscopy techniques. The student will report progress at weekly lab meetings, and write a report at the end of the internship. The intent is for this report to comprise a novel contribution to a future publication from our laboratory. Ideally the student will have some background knowledge in molecular biology, and some standard laboratory skills. The student should have good english language skills.  
Cardiovascular disease is a leading cause of death world wide and an enormous burden to our health care cost. Despite many advances made in modern cardiovascular medicine, the prevalence of hypertension, ischemic heart disease (IHD) and stroke is still on the rise particularly in industrialized societies and in the elderly population, and that finding an optimum drug therapy to slow disease progression remains a therapeutic challenge. Biomarkers are increasingly used in personalized medicine and drug development, and as a scientific approach to understand pharmacologic intervention. While it is widely recognized that adenosine and ATP play an important role in energy metabolism and many cardiovascular functions, their potential as biomarkers for drug development and disease management has not been fully exploited. We have previously shown acute myocardial infraction induced by isoproterenol increases RBC concentrations of AMP; and that exercise improves hemodynamic profiles and increases RBC concentrations of ATP in experimental rat models. The proposed research aims to investigate further if circulating concentrations of adenosine and ATP may be used as systemic biomarkers for cardiovascular protection.   The study will provide valuable insights how to select suitable therapeutic agents for cardiovascular prevention, and advance our knowledge for management of cardiovascular disease.  The results will also provide guidance to health professionals for health promotion and disease prevention thereby benefiting our health care system and millions of patients suffering from this chronic disease worldwide. Development of bio-analytical methods and experimental model for drugs, metabolites, natural health products and biomarkers and applying these technologies for pharmacokinetic, metabolism and biomarker evaluation of drugs and natural health products, and in personalized medicine.Pending on the experience of the student intern, the duties and role may include setting up animal experiments, performing biological and biomarker assays, data analysis, and regular maintenance of the Laboratory. The student will be working closely together with other laboratory personnel in a multidisciplinary research and professional environment in our laboratory and in the greater Dalhousie Research Community.The internship student should have a background in pharmacy, pharmacology or one of the major areas in biological sciences. He/She will be trained to pursue research and development for pharmaceuticals, natural health products, and biomarkers and assist in the day-to-day operation of the Laboratory.
Effluent and atmospheric pollutants from pulp and paper industries are well known. A bleached kraft pulp and paper mill has operated in Nova Scotia, since 1967. An effluent wastewater treatment facility for the mill was built and operated by the provincial government in nearby Boat Harbour, a tidal lagoon within Pictou Landing First Nation (PLFN), and has been used to discharge pulp and paper mill effluents for decades under a provincial agreement. Cessation of the use of Boat Harbour for the reception and treatment of effluent from the mill is due by January 31, 2020. Until this time, planning for the remediation of Boat Harbour will be required. To support the planning phases of the remediation project, an important preliminary desktop study by a Mitacs Globalink Research Internship (GRI) student will be required. A holistic review of relevant documents related to biophysical characteristics Boat Harbour and downgradient marine receiving waters by a GRI student will be required. A review of the background information (>138 documents) will be conducted by a GRI student to develop a detailed gap-analysis to help inform remedial options for contaminated sediments (e.g., spatial and temporal impacts of sediments, frequency of exceedances by comparing historical and current sediment quality with federal and provincial guidelines, magnitude and extent of exceedances to help establish and delineate impacted sediments). This holistic review will primarily focus on sediments, but other media will be assessed if time permits to help fill data gaps and guide new studies to establish a baseline for Boat Harbour. This review will help inform what type of data would be required to establish a baseline for Boat Harbour to properly understand any natural variability. It is anticipated that this GRI student research will be suitable for a publication in a peer-reviewed journal.Dr. Walker currently focuses his research efforts on management and remediation of contaminated sites, ecological impacts and mitigation of industrial pollution, ecological risk assessment and environmental effects monitoring, management of aquaculture impacts, management of Arctic and Antarctic natural resources, air pollution impacts on ecosystems. Most of his recent research has been in partnership with industry related to environmental management and monitoring across Canada.A GRI student will primarily review and interpret historical sediment quality data. The GRI student will also review and compare contaminant data for other media (e.g., water, soil, biota, effluents). Deliverables would include, but not necessarily limited to: a summary report of temporal and spatial trends, comparison to Canadian (federal and provincial) and other guidelines, information to help guide BHEAC planning decisions and potentially a peer-reviewed publication.The GRI student will be required to be a critical thinker and capable of analyzing and interpreting complex environmental chemistry data.
Canada’s ocean jurisdiction spans across three oceans, subject to an array of social, economic and environmental challenges. Many Canadian communities depend on harbours for their livelihood. Management of harbours requires a great deal of technical and financial resources. In Canada, this technical expertise and governance was traditionally provided by federal agencies. However, federally owned harbours are increasingly divested to provincial, municipal, aboriginal or local communities. Since implementation of the federal harbour divestiture policy in 1995, there have been over 710 recreational and 400 fishing harbours divested. Current harbour divestiture policy fails to address long-term management of harbours (e.g., dredging, remediation, risk assessments etc.), many of which have environmental liabilities associated with sediment contamination. Furthermore, new owners bear the financial and technical burdens of maintaining and managing these polluted harbours which may also pose potential future risks to nearby communities and marine ecosystems. Previous research related to social and environmental issues related to harbour divestiture in Canada has already been accepted for publication in Marine Policy. This research makes recommendations to current divestiture policies to improve management of harbours once divested. The Mitacs Globalink Research Internship (GRI) student will perform a review of case studies to be used for ongoing research related to the environmental and social issues of harbour divestiture in Canada. A highly qualified and motivated student who performs well with this research would be recommended by the professor to build on this GRI research to apply to become a Master’s research student within the School for Resource and Environmental Studies at Dalhousie University.Dr. Walker currently focuses his research efforts on management and remediation of contaminated sites, ecological impacts and mitigation of industrial pollution, ecological risk assessment and environmental effects monitoring, management of aquaculture impacts, management of Arctic and Antarctic natural resources, air pollution impacts on ecosystems. Most of his recent research has been in partnership with industry related to environmental management and monitoring across Canada.The Mitacs Globalink Research Internship (GRI) student will perform a review of case studies to be used for ongoing research related to the environmental and social issues of harbour divestiture in Canada. A highly qualified and motivated student who performs well with this research would be recommended by the professor to build on this GRI research to apply to become a Master’s research student within the School for Resource and Environmental Studies at Dalhousie University. The GRI student will search online databases to determine the current harbour divestiture programme using published and grey literature reviews, including federal government website information (e.g., http://www.dfo-mpo.gc.ca/sch-ppb/divestiture-dessaisissementeng.asp and https://www.tc.gc.ca/eng/programs/ports-menu-1127). Following the review assessment some of the potential limitations associated with changing governance will be highlighted in detail using case examples of harbours currently undergoing divestiture across Canada, with a focus on the Maritime and Atlantic region. If timing permits, the GRI student will develop an initial list of potential contacts for people in the area that could be interviewed. All of this review data gathered by the GRI student will be relevant and invaluable for a potential Master’s research project. Competencies in environmental or marine science. Ability to search and analyse secondary and primary databases or websites as well as academic literature.
This project will investigate alternative corrosion control strategies to zinc-orthophosphate addition. This project will include bench- and pilot-scale investigations. At the bench-scale, galvanic cells will be used to directly compare the corrosion control performance of various corrosion control strategies under different dose, pH and humic content conditions. At the pilot-scale, the student will operate six pipe loops and associated pipe racks to simulate a drinking water distribution system. The pipe loops and associated pipe racks will enable the student to investigate select corrosion control strategies using different distribution main materials and different premise plumbing configurations (e.g., full lead service lines, partial lead service lines). This research area is in the field of environmental engineering with an emphasis in water treatment. This addresses the area of corrosion in drinking water that has lead to many public health crises in Canada and the USThe student will be responsible for measuring water quality parameters, conducting independent experiments and conducting data analysis.  In addition, the student will be responsible for making presentations to colleagues and potentially research partners.The student should have taken water treatment courses with some familiarity of of lab techniques.  Ideally the student would be enrolled in an environmental science or engineering program.
The overall goal of this of this project is to gain a deeper knowledge for the underlying disinfection mechanisms of UV-LEDs by learning how to operate and model an UV-LED flow-through reactor, and investigating the parameters that govern inactivation efficiencies.  The knowledge and experience gained during this internship will be invaluable to the science community, and the student as it will catalyze UV-LED research and accelerate realization of UV-LED disinfection for the drinking water industry. While UV-LEDs are becoming more powerful and less expensive, a better understanding of the parameters that control inactivation efficiencies reactors need to be developed before any technology can be fully realized in practical application. To date, many bench-scaled batch reactor studies have been conducted examining the inactivation efficiencies of challenge microorganisms such as Escherichia coli. Currently, in our lab we have access to a bench-scale batch style. UV-LED reactor. This testing apparatus has allowed us to examine the applicability of UV-LED technology in the context of water and wastewater treatment. The student will be required to conduct experiments using our UV LED disinfection equipment. The student will also measure microbial contaminants, conduct data analysis and meet regularly with an active research group.The student should be enrolled in a environmental or chemical engineering program.
The goal of this project is to continue the development risk based water management tool to improve the management of community drinking water technologies.  Big Data and Big Data tools are becoming critical for the drinking water industry - the student will work in a team that is developing IT solutions for a number of leading industrial partners in the drinking water sector.The successful candidate will work in a research laboratory that focuses on water quality and treatment.  The candidate will contribute to an ongoing software development project that is used for the drinking water industry.Student will develop an expanded knowledge base in water quality and software development.  Student will develop skills to understand and analyze water treatment challenges.  Student will gain practical and transferable skills related to software design.  Have opportunities to network with water professionals.The student should have training in the computer sciences / IT field
The Physical Internet (PI) is a new and innovate logistics system that is gathering a lot of excitement. In this research project, the student will look at the environmental impacts (benefits) of the PI on global logistics. My research is in production and logistics systems. I like to use optimization (mixed integer linear programming) as my modelling approach, though I also use analytical models and simulation. The student will first conduct a literature review. We will then try to develop an analytical or mathematical model for the PI that incorporates environmental aspects (GHG emissions, etc.) and try to solve realistic problems. The student can then help me publish these results as a co-author.Ability to do a literature review, basic analytical skills including the use of spreadsheets, basic mathematical modelling skills using packages such as IBM Cplex Studio, Gurobi, Python, etc.
Based on our knowledge of dipyrrin synthesis and dipyrrin complexes (Chem. Commun. 2014, 50, 7028-7031, Chem. Rev. 2007, 107, 1831-1861) we would like to create a new kind of metallic ligand that would merge the skeleton of a dipyrrin and the well-known indigo dye that is used to colour jeans.  Dipyrrins are made up of pyrroles, which is the same chemical unit found in the chlorophyll of leaves.• Dipyrrin-indigo BF2 complexes for bio-medical applications:We expect these new dipyrrin-indigo ligands and their metallic complexes to adsorb the light in the near Infra-Red (Chem. Commun. 2010, 46, 6753-6755). As complexation of dipyrrin to BF2 generates highly fluorescent compounds (Angew. Chem., Int. Ed. 2008, 47, 1184-1201.), BF2 complexes of the dipyrrin-indigo ligands could fluoresce in the near Infra-Red and have interesting applications in fluorescence imaging (Curr. Opin. Chem. Biol. 2003, 7, 626-34) or in photodynamic therapy (Chem. Soc. Rev., 2013, 42, 77-88). • Dipyrrin-indigo ligands as potential redox-active ligand:As previously reported for indigo based ligand, we can expect the dipyrrin-indigo ligands to be redox-active (Chem.Commun.,2012, 48, 11082–11084). Redox-active ligands are of interest amongst inorganic chemists and have several applications in catalysis as for example coupling reactions or alcohol oxidation (Chem. Soc. Rev., 2013, 42, 1440-1459). This project will combine the synthesis of dipyrrin-indigo ligands and their complexes, and the study of the effect of metal complexation and ligand substituents on their physico-properties (color, UV absorption, fluorescence and red-ox properties)The Thompson group specialises in the chemistry of pyrroles and poly-pyrrole framework (dipyrrins, BODIPYs and prodigiosenes) in the field of synthetic methodology and medicinal chemistry with potential applications in chemotherapeutics anti-malarial drugs, photophysics, materials, and tagging/sensing.The student will conduct chemistry experiments in the laboratory under the guidance and supervision of myself and a lab member. Her/his role will be to develop the synthesis of dipyrrin-indigo ligands and prepare complexes of these ligands. As it is a research project, s/he will learn to troubleshoot synthetic and technical problems either by performing an appropriate bibliographic survey or by communicating issues with the lab members or myself. Upon completion of the synthesis s/he will study the physical properties of the obtained complexes and ligands (UV absorption, fluorescence, etc...). Considering that working in a chemistry laboratory presents chemical related hazards, she or he will be required to follow the safety guidelines established by Dalhousie University and the Thompson group.S/he will be required to participate and communicate his/her finding and progress at weekly group meetings. Every lab experiment should be properly recorded in his/her laboratory note book and he/she will be required to write a report upon completion of the internship.The student must have pursued or is pursuing undergrad studies in chemistry and must have completed organic chemistry classes. Basic knowledge on conducting and analysing chemistry experiments are required. The student must have at least completed an organic chemistry laboratory class, and be able to follow guidelines and safety requirements to ensure safe and productive working in a chemistry lab.The student must be fluent enough in English to be able to accurately complete a laboratory book and to share and discuss his work progress with the research supervisor.
Inflammation is associated with elevated levels of reactive oxygen species (ROS) and the release of pro-inflammatory cytokines such as TNF-α, IL-1, IL-6. These cytokines play a role in cellular apoptosis and tissue damage. Intracellular iron has been shown to play a role in both acute and chronic inflammation.  Iron is a core requirement for the catalysis of oxygen reactive species from O2 and H2O2 by polymorphonucler leukocytes through the Fenton reaction. The production of oxygen reactive species is vital for combating invading pathogens however, if left uncontrolled can lead to tissue damage and toxic effects. Furthermore, iron catalyzed production of superoxide anion radicles plays a role in promoting the release of pro-inflammatory cytokines and monocyte recruitment which further amplifies the inflammatory response. In this project we propose to assess the effects of iron chelators, molecules which bind to and sequester iron, on local and systemic inflammation and infection in whole animal models. Specifically, we will be investigating the effects of two iron chelating compounds, DIBI and MAHMP, which were developed by Chelation Partners Inc. on leukocyte adhesion, tissue damage and  inflammatory cytokine levels in  model of local and systemic inflammation. Given the role iron plays in inflammation and leukocyte recruitment, we believe that by decreasing the levels of iron we can decrease tissue damage and tissue leukocyte recruitment in states of inflammation. Dr. Lehmann’s clinical training in the related disciplines of anesthesia, intensive care medicine, and emergency medicine factor heavily in his main research focus on sepsis and, more specifically, early indicators of sepsis. Through his research, Dr. Christian Lehmann seeks to identify early signs of sepsis and to facilitate early diagnosis and treatment. He is an anesthesiologist with specialized training in critical care who, in his clinical work, has seen the devastating effects of sepsis. In preclinical studies, Dr. Lehmann and his team use intravital microscopy to visualize and examine the microcirculatory system, vessels of the blood and lymphatic system.The student will be directly involved in the research project and will be assisting a post-doctoral fellow. The student will help with all experimental procedures and data analysis. By the end of the internship the student will have had an opportunity to practice animal handling (mice), intravital microscopy, tail-vein injections, data analysis (leukocyte recruitment data), histology and other general laboratory skills such as solution preparation. The student will be responsible for showing up on time and assisting with the experiment set up, the experiment and the cleanup.  The student will be expected to become comfortable with conducting a literature review and to learn the background and current information about the research project. Additionally, during the internship the student will be expected to attend lab meetings and to participate in journal club. The student is required to have a basic understanding of the biological sciences with a specific emphasis on microbiology and immunology. Previous laboratory experience with animal work (specifically mice), intravital microscopy, tail-vein injections, data analysis (leukocyte recruitment data), histology and other general laboratory skills such as solution preparation and handling are an asset but are not required. Most of the skills required will be taught during the internship. 
Breeding soundness and sexual maturity across beef cattle breeds is an important aspect of beef cattle production systems. There is an intricate associations between different breeds of cattle and fertility-related measures in young beef bulls, since breeds vary in sexual maturity and also there exist variation in sexual maturity within a breed. Fertility-related measures such as scrotum circumference, testis echogenicity, hormonal profile (testosterone, anti-Mullerian hormone, thyroid hormones, etc), sperm motility, sperm morphology, seminal plasma proteomics, body composition and other measures are key to characterize the sexual maturity of bulls. These assessments are relevant snap-shots of the status of sexual maturity in young bulls. Moreover, different breeds of cattle are priced differently during traditional auction sales. These differences in price are also documented for the bulls under evaluation in this project and normally not accounted by buyers when purchasing a bull. Therefore, the objectives of this project are: a) compare the sexual development status of purebred bulls from different breeds (Angus, Simmental, Limousine, Hereford and Charolaise) keep under the same husbandry practices, b) determine the differences in chronological and physiological ages across (and within) different breeds of beef cattle and, c) assess the associations between reproductive quality of the bulls and the commercialization price of such bulls.Our research team composed by Dr. Yuri Montanholi, undergraduate and graduate students, an extensive research collaboration network and beef producers, who kindly enroll their cattle in our experiments, has been researching beef cattle biology to in-depth understand the variation in efficiency of feed utilization. With this focus, our group works to identify proxies for feed efficiency and for other complex traits (i.e. reproduction, behavior). Currently our research is focused on heart function, reproduction, blood metabolites, HPA axis function, liver metabolism and rumen physiology. The research program encompass basic and applied science, as well as extension and training of industry stakeholders.The student enrolled in this position will be exposed to all the components of the scientific method within the period of his/her summer immersion in research. Therefore, the role of the student will be defined to achieve the goals of each component of a complete research. In general, it is expected that the student will spend 20% of his/her time with familiarization and literature review on the subject; 40% of his/her time with the elaboration of the methods and generation of data; 30% of his/her time framing the results and developing the biological rationale to explain the results, as well as conclusions and; 10% of his/her time with communications to scientific community and beef cattle industry stakeholders. More specifically, for the first component the student will be expected to formulate a hypothesis and then derive the objectives of the study. For the second component the student will develop a methodology, based on successive pilot-studies, to obtain the measures linked to the objective of the study. This component will also include the compilation of dataset that will be evaluated with the support of Dr. Montanholi. The results obtained will be then discussed and wrapped up with a conclusion based on the objectives initially outlined. Depending on the interest of the student, a full scientific publication could be generated with the co-authorship of the dedicated student. Given the fact that our research program is rooted on basic and applied sciences, the student will be also expected to develop communication material to the livestock industry stakeholders. These will be in the shape of fact-sheets, short report and oral communications in industry events. Despite that these activities may sound scary for some students, Dr. Montanholi will give all the support for a successful experience with all the activities related to this internship.Students with Life Sciences background are preferred for this position. Students attending Animal Science, Veterinary Medicine, Biology and related programs will greatly benefit from this opportunity. Students interested in Physiology, Comparative Biology, Histology, Beef Cattle Husbandry will be facing a great opportunity to develop scientific skills with potential for scientific publication in a major journal. The desirable skill set includes: great interpersonal skills, commitment to the working hours, diligence, and interest in learning. Familiarization with scientific reading, search for scientific information, oral presentations and editing dataset are an asset, but the lack of expertise on these is not a limitation.
Heart rate is associated with feed efficiency along with other traits of importance (activity, stress response, health status and welfare) in ruminant production systems, suggesting its potential as an indirect indicator of complex traits that could spread the assessment of these economically important traits in commercial herds. Heart rate recording technologies are affordable and with the development of an applicable assessment, heart rate could be phenotyped on a large scale. Prior to large-scale phenotyping, an in-depth understanding of the relationship between heart rate and feed efficiency should be obtained, in order to identify both potential correlated responses to selection for feed efficiency and other traits. Furthermore, this increased understanding will aid in developing assessments for heart rate that could be included in cattle evaluations, enhancing the decision-making on farm. Moreover, little information is available about the stress generated by certain husbandry practices on commercial cattle, which could be quantified through heart rate assessments. Therefore, the objectives of this project are to: 1) check the associations between heart rate and feed efficiency upon routine procedures (hair clipping, blood sampling and electro-ejaculation) in young beef bulls, and 2) quantify the stress generated by routine procedures in commercial beef bulls based on variation in heart rate.Our research team composed by Dr. Yuri Montanholi, undergraduate and graduate students, an extensive research collaboration network and beef producers, who kindly enroll their cattle in our experiments, has been researching beef cattle biology to in-depth understand the variation in efficiency of feed utilization. With this focus, our group works to identify proxies for feed efficiency and for other complex traits (i.e. reproduction, behavior). Currently our research is focused on heart function, reproduction, blood metabolites, HPA axis function, liver metabolism and rumen physiology. The research program encompass basic and applied science, as well as extension and training of industry stakeholders.The student enrolled in this position will be exposed to all the components of the scientific method within the period of his/her summer immersion in research. Therefore, the role of the student will be defined to achieve the goals of each component of a complete research. In general, it is expected that the student will spend 20% of his/her time with familiarization and literature review on the subject; 40% of his/her time with the elaboration of the methods and generation of data; 30% of his/her time framing the results and developing the biological rationale to explain the results, as well as conclusions and; 10% of his/her time with communications to scientific community and beef cattle industry stakeholders. More specifically, for the first component the student will be expected to formulate a hypothesis and then derive the objectives of the study. For the second component the student will develop a methodology, based on successive pilot-studies, to obtain the measures linked to the objective of the study. This component will also include the compilation of dataset that will be evaluated with the support of Dr. Montanholi. The results obtained will be then discussed and wrapped up with a conclusion based on the objectives initially outlined. Depending on the interest of the student, a full scientific publication could be generated with the co-authorship of the dedicated student. Given the fact that our research program is rooted on basic and applied sciences, the student will be also expected to develop communication material to the livestock industry stakeholders. These will be in the shape of fact-sheets, short report and oral communications in industry events. Despite that these activities may sound scary for some students, Dr. Montanholi will give all the support for a successful experience with all the activities related to this internship.Students with Life Sciences background are preferred for this position. Students attending Animal Science, Veterinary Medicine, Biology and related programs will greatly benefit from this opportunity. Students interested in Physiology, Comparative Biology, Histology, Beef Cattle Husbandry will be facing a great opportunity to develop scientific skills with potential for scientific publication in a major journal. The desirable skill set includes: great interpersonal skills, commitment to the working hours, diligence, and interest in learning. Familiarization with scientific reading, search for scientific information, oral presentations and editing dataset are an asset, but the lack of expertise on these is not a limitation.
Cattle (ruminant) animal food production represents a major anthropogenic environmental impact that also affects the economic and social sustainability of the agricultural sector. Regardless of the production system model or geographical location, feed cost is a major expense. Similarly, welfare conditions affect the productive performance of farm animals and have an impact on societal perception and decision-making regarding the consumption of animal products. The objective, affordable and practical assessment of complex traits (i.e. feed efficiency, welfare and sustainability) is a limiting factor for improving farming practices and promoting genomic selection. Among the intricate biological systems that determine productive performance, the hypothalamus-pituitary-adrenal axis (HPA) represents a major control of metabolism and thus, a source of proxies. For example, levels of fecal cortisol metabolites (FCM) may provide means to infer about complex traits. Similarly, the histological structure of the adrenal gland could work as a means to understand the function of the HPA axis, since it is expected that differences in the cortisol levels are due to variation in the thickness of the adrenal gland micro-zones. Therefore, the objectives are (a) to advance the understanding of the regulation of HPA in cattle, (b) evaluate protocols to indirectly assess complex traits using HPA responsiveness, (c) to characterize the micro-structure of the adrenal gland in the cattle with distinct feed efficiency, and (d) develop a framework to validate the use of HPA phenotypes in cattle to assess complex traits. These objectives will answer fundamental questions about HPA control in the bovine and generate practical information to be implemented in commercial settings. Our research team composed by Dr. Yuri Montanholi, undergraduate and graduate students, an extensive research collaboration network and beef producers, who kindly enroll their cattle in our experiments, has been researching beef cattle biology to in-depth understand the variation in efficiency of feed utilization. With this focus, our group works to identify proxies for feed efficiency and for other complex traits (i.e. reproduction, behavior). Currently our research is focused on heart function, reproduction, blood metabolites, HPA axis function, liver metabolism and rumen physiology. The research program encompass basic and applied science, as well as extension and training of industry stakeholders.The student enrolled in this position will be exposed to all the components of the scientific method within the period of his/her summer immersion in research. Therefore, the role of the student will be defined to achieve the goals of each component of a complete research. In general, it is expected that the student will spend 20% of his/her time with familiarization and literature review on the subject; 40% of his/her time with the elaboration of the methods and generation of data; 30% of his/her time framing the results and developing the biological rationale to explain the results, as well as conclusions and; 10% of his/her time with communications to scientific community and beef cattle industry stakeholders. More specifically, for the first component the student will be expected to formulate a hypothesis and then derive the objectives of the study. For the second component the student will develop a methodology, based on successive pilot-studies, to obtain the measures linked to the objective of the study. This component will also include the compilation of dataset that will be evaluated with the support of Dr. Montanholi. The results obtained will be then discussed and wrapped up with a conclusion based on the objectives initially outlined. Depending on the interest of the student, a full scientific publication could be generated with the co-authorship of the dedicated student. Given the fact that our research program is rooted on basic and applied sciences, the student will be also expected to develop communication material to the livestock industry stakeholders. These will be in the shape of fact-sheets, short report and oral communications in industry events. Despite that these activities may sound scary for some students, Dr. Montanholi will give all the support for a successful experience with all the activities related to this internship.Students with Life Sciences background are preferred for this position. Students attending Animal Science, Veterinary Medicine, Biology and related programs will greatly benefit from this opportunity. Students interested in Physiology, Comparative Biology, Histology, Beef Cattle Husbandry will be facing a great opportunity to develop scientific skills with potential for scientific publication in a major journal. The desirable skill set includes: great interpersonal skills, commitment to the working hours, diligence, and interest in learning. Familiarization with scientific reading, search for scientific information, oral presentations and editing dataset are an asset, but the lack of expertise on these is not a limitation.
Recently, the amount of multimedia data produced has increased substantially, imposing several challenges for its access and exploration. It is becoming common for users to store on their personal devices, such as computers or mobiles, information that is never accessed. We are accumulating more photos, songs, and text than never; however, storage without proper mechanisms for retrieval and interpretation is useless.  One particular problem is the visual metaphor employed for browsing multimedia collections. The most common being the list-based approaches, that is, approaches that sequentially display files according to some order. The same metaphor for organizing files conceived way before the advent of computers. Currently, the information visualization and visual analytics researchers seek to address such limitation by developing strategies that allows more information to be accessed and explored at once while decreasing the user effort. In this project, the primary goal is to develop visual strategies that support the exploration of more information with less effort, providing full (or better) access to the information stored by a user. We plan to explore a variety of applications, from the (hierarchical) organization of personal photos and texts to the creation of music playlists.Our research group is interested in developing solutions for the visualization and analysis of abstract data sets. Abstract data comprise collections of objects that do not have a direct tree dimension representation, imposing different challenges for the development of proper visual representations. In our research, we are interested in making abstract data, especially multimedia collections (text, images, and music), accessible to users through intelligent visual interfaces. Hence, we are active in visualization and machine learning/data mining.The student will join a team of faculty, postdoctoral researchers and graduate students working on visualization problems. The student will work on projects that involve the analysis of abstract data, especially multimedia data collections. There is flexibility for the students to focus on machine learning techniques, visualization or a combination of the two. We will aim to generate a fully refereed publication at the end of the project, possibly with additional work to be carried out remotely after the end of the Globalink visit.The student needs to have mathematical maturity, including linear algebra, and numerical methods (desirable), and strong programming skills, especially web programming. Familiarity with or interest in pursuing graduate studies in one of the following areas would be highly desirable: visualization, computer graphics, machine learning, data mining, human-computer interaction.
Currently, most data analytics techniques do not consider the sequence in which the data is produced; they only focus on data volume. However, for some problems, such as trend and evolution analysis, time is vital for the correct interpretation of an evolving phenomenon. Appropriately handling the time-dependency imposes new challenges for visualization and data mining algorithms. Amongst the time-varying problem domains, trajectory analysis has been receiving increasing attention due to its multitude of applications. Trajectories are continuous paths of objects describing their movement and changes in their attribute(s) over time. The primary goal of trajectory analysis is to discover the relations among these elements, given support to understand the behavior of the attributes on space and time. Due to the spatial information contained in trajectory data, it is natural for most types of analysis to be supported by visual representations. Trajectory analysis is one of the key topics in visual analytics research. For instance, it has been used for the detection of urban traffic congestion through the analysis of GPS trajectories provided by taxi cars. Trajectory analysis has also been used for public transportation planning based on data acquired from mobile phones to monitor citizen mobility, helping city authorities in optimizing public transportation. In this project, the primary goal is to develop a visualization framework for sports players’ analysis. It will provide visual representations for the comparative analysis of different trajectories, allowing the assessment of the behavior of individual athletes (e.g. runners or bikers) to spot why one behavior is better than another, or the analysis of the training evolution of one person over time. Our research group is interested in developing solutions for the visualization and analysis of abstract data sets. Abstract data comprise collections of objects that do not have a direct three-dimension representation, imposing different challenges for the development of proper visual representations. In our research, we are interested in making abstract data accessible to users through intelligent visual interfaces. Hence, we are active in visualization and machine learning/data mining.The student will join a team of faculty, postdoctoral researchers and graduate students working on visualization problems. The student will work on projects that involve the analysis of abstract data, specially time-varying data collections. There is flexibility for the students to focus on machine learning techniques, visualization or a combination of the two. We will aim to generate a fully refereed publication at the end of the project, possibly with additional work to be carried out remotely after the end of the Globalink visit. The student needs to have mathematical maturity, including linear algebra, and numerical methods (desirable), strong programming skills, in particular for mobiles. Familiarity with or interest in pursuing graduate studies in one of the following areas would be highly desirable: visualization, computer graphics, machine learning, data mining, and human-computer interaction.
Students will either develop their own code base to implement a known machine learning algorithm, or modify currently available code bases to improve on the current capability of a known machine learning algorithm. The general objective will be to improve the state of the art of genetic programming approaches to image analysis or temporal sequence learning. The two topics are related because machine learning as applied to gaming applications are increasingly being based directly on high dimensional screen capture data. The general starting point will take the form of a graph based genetic programming framework we have developed for organizing programs into structures that are capable of decomposing an image processing / temporal sequence learning task. There are many gaming application domains / image processing data sets that could be fruitfully benchmarked using this approach. Unlike deep learning approaches the genetic programming framework is much more efficient, leading to the discovery of simple / elegant solutions. The student will be responsible for integrating current code bases for the graph based genetic programming framework into new application domains, and conducting a through benchmarking study to identify the resulting strengths and weaknesses.Genetic programming as applied to image recognition and temporal sequence learning. A particular interest in automating the activity of task decomposition (cooperative coevolution) in which case multiple programs learn how to solve problems collectively. Computer games typically represent the context for demonstrating temporal sequence learning capabilities. As such an agent might be required to learn policies for procedural content generation or non-player characters.Integrating current algorithm code bases with new application domains such that empirical evaluations can be made relative to current state-of-the-art. Moreover, if new innovations are suggested, the student will have the opportunity to implement and evaluate the updated algorithm in order to discover the robustness / suitability of the innovation.Students should be capable of writing and maintaining their own code bases as well as working with current code bases. Preferred languages include C/C++, Python, Java.



The project consists of analysing DNA and RNA sequences from a variety of organisms using bioinformatic tools in order to reconstruct the architecture of their genomes, infer their metabolism and other biological properties and study their phylogenetic relationships. The study will focus on a group of protists known as Alveolates, which include interesting organisms such as the malaria parasite and also dinoflagellates, which are crucial members of the marine plankton. My area of research is genomics and evolution of microbial eukaryotes (protists). I use genomics, bioinformatics and molecular biology to explore the evolution of the genomes and cells in certain groups of protists that include parasites and free living organisms. I am also interested in elucidating the phylogenetic relationships of eukaryotic lineages.The student will analyse sequence data and conduct several types of processing and analysis of DNA and RNA sequence data. Some techniques and methods include partial or whole-genome assembly and annotation, functional genomics, analysis of gene expression and molecular phylogenetics. A major component is comparative genomics, for which the student will learn to use a large array of public and private sequence databases as well as local and remote software systems. The student may also participate in experimental work with techniques such as PCR, real-time PCR, electrophoresis and related methods. The student will be integrated in all common activities of the lab such as attending lab meetings, seminars and discussions. Good computing skills. Unix scripting preferably but not essential. Understanding of basic techniques of molecular biology. Have a good knowledge of the principles of DNA and RNA biology and well acknowledged on the concepts of gene, genome, transcription, protein translation and related topics. Interest in evolutionary biology and lots of motivation.
The project consists of assisting in our research of the genomic architecture and molecular biology of the protozoan parasites affecting animals or humansOur lab conducts research on several types of microbial eukaryotes including parasites of humans and animals as well as free-living protozoa and microalgae. We employ genomics, bioinformatics and molecular biology approaches and our conceptual framework relies strongly on evolutionary biology.The student will join a project aimed to sequence and analyze the genome of a microbial parasite of shellfish. Among the activities to develop, the student will purify DNA and RNA from infected tissue and/or cell cultures and employ molecular biology protocols to process the DNA for next-generation DNA sequencing. The student will also assist in processing the sequence data using bioinformatics tools. During the stay, the student will be a regular member of the laboratory and as such, engage in shared lab duties and other activities such as training sessions, lab meetings, seminars etc.Basic knowledge of genetics, molecular biology and metabolism (biochemistry). Some familiarity with conducting sequence searches using online tools such as Blast and basic knowledge of sequence file formats (e.g. fasta). Good computing skills overall, including comfortable use of network tools such as FTP, proper use of spreadsheets to organize data. 
Machine scheduling is a common problem in many industrial settings. Production can be interrupted by scheduled maintenance periods, repairs or processing of high-priority jobs. These interruptions may leave some machines unavailable for processing of ordinary jobs. If the processing of an ordinary job happens to be interrupted because of one of these unavailability periods, there may be some rework necessary to complete the job due to machine set-up times or other factors. If there is no penalty when a job is interrupted by a non-availability period, it is said to be resumable. If a penalty is necessary when a job is interrupted, it is said to be semi-resumable. If a job must be restarted completely (maximum penalty) when it is interrupted it is said to be non-resumable. These interruptions, which are quite common in industry, have resulted in economic losses thus attracting research interests on the topic.Our team has investigated the problem of parallel machine scheduling with multiple non-availability periods for non-resumable, semi-resumable and resumable jobs. We have made significant contributions in this area when dealing with the minimization of the product makespan.  The goal of this project is to extend the previous mathematical models developed by our research team to include other performance measures.My research interests are in Performance Optimization for Production and Services Systems. Specific areas of my research are: Maintenance Engineering and Management, Reliability & Availability Engineering, Inventory Control, Closed-Loop Supply Chains Design & Management, Remanufacturing & Sustainable Manufacturing, and Life Cycle Engineering.1. Read and understand the previous mathematical models developed by the research team to deal with parallel machine scheduling problems.2. Develop new mathematical model(s) to extend the current models.3. Solve the model(s).4. Run numerical experiments.5. Write a report.Mathematical modelling: Linear programming, stochastic processes, reliability modelling.Computer programming: Python or VBA or C++ or related languages.
Remanufacturing is the process of restoring used products to like-new condition by disassembly, cleaning, repairing and replacing parts, and reassembly.  Economically, remanufacturing can be profitable, but this is heavily conditioned by the industry, product type, and on the level of uncertainty in both the number of returned products and in the quality of the returns.  The condition and state of degradation of returned products affect the reliability and yield rates of the components recovered by disassembly from these products.  Using these parts in the remanufacturing process also requires upgrading and reconditioning that can increase the cost of the remanufactured second-hand products produced.  Moreover, remanufacturers tend to offer generous warranty coverage to attract consumers.  The environmental and economical implications of all these logistics, production, sales and support decisions are high.  Our team is currently investigating the maintenance, reliability and performance optimization issues for these remanufactured, refreshed or second-hand products.  The goal of this project is to extend previous mathematical models developed by our research team dealing with the selection of optimal upgrade levels and the determination of the corresponding warranty coverage to be offered on remanufactured second-hand products.My research interests are in Performance Optimization for Production and Services Systems. Specific areas of my research are: Maintenance Engineering and Management, Reliability & Availability Engineering, Inventory Control, Closed-Loop Supply Chains Design & Management, Remanufacturing & Sustainable Manufacturing, and Life Cycle Engineering.1. Read and understand the previous mathematical models developed by the research team.2. Develop new mathematical model(s) to address remanufacturing optimization problems.3. Solve the model(s).4. Run numerical experiments.5. Write a report.Mathematical modelling: Linear programming, stochastic processes, reliability modelling.Computer programming: Python or  VBA or C++ or related.
Our centre, in conjunction with the College of Family Physicians of Canada, Patient Education Committee is developing a suite of  apps for family physicians to prescribe to their patients. Our initial series of apps include ones in insomnia, depression, anxiety, headache and child management.   We will develop, test usability, conduct randomized trials and disseminate these apps. My specialized research area is the use of technology to deliver health care to patients and families. We are developing and researching both coach assisted methods and freestanding apps. Among other successes is the Strongest Families Institute http://strongestfamilies.com/ which delivers mental health care to children and families using a coach and personalized software. The exact role will be worked out with the student and the team. We will select a subproject that will allow the student to be involved in publication of the work. The student must be highly motivated, with outstanding analytic skills. Because the project is so broad, the student skills could be in any area relevant to this project e.g. could be in writing complex psychological ideas for the public or overcoming the barriers to adopting technology in primary care, or in a specific area of primary health care. 

Les algorithmes que les informaticiens développent dans le cadre du traitement automatique du langage naturel peuvent offrir des approches puissantes et originales à certains problèmes au-delà du langage. En particulier, les techniques d'apprentissage machine de linguistique informatique (par exemple l'analyse des n-grammes) peuvent facilement être transférées à l'analyse des séries temporelles. La principale idée sous-jacente est d'attribuer des valeurs discrètes (à savoir des représentations symboliques) à des valeurs continues de séries temporelles et ensuite d'utiliser des techniques de linguistique informatique. Cette méthode offre la possibilité de mieux saisir les propriétés intrinsèques de la série temporelle continue originale. En particulier, ce projet de recherche vise à développer ces techniques d'analyse de signaux électrophysiologiques (à savoir les potentiels évoqués) . L'objectif principal est de comparer les résultats de performance de classification sur ces séries temporelles biologiques qui sont connues pour générer de complexes fluctuations.I completed my PhD in Computer Science at the University of Technology of Compiègne (UTC) in France. Since that time, I have worked as a Research Scientist at the University of Southampton (England), Georgetown University (USA), and at Dalhousie University (Canada) and then as a Research Officer at the National Research Council of Canada. I am currently an Adjunct Professor at Dalhousie University in the Faculty of Computer Science and the Department of Psychology and Neuroscience. My research interests are interdisciplinary and include the areas natural language processing, machine learning, social network analysis, and computational neuroscience. J'ai efectué mon doctorat en informatique à l'Université de Technologie de Compiègne en France (UTC). J'ai ensuite travaillé comme chercheur à l'Université de Southampton (Angleterre), l'Université de Georgetown (USA), et à l'Université Dalhousie (Canada), puis comme chargé de recherche au Conseil national de recherches du Canada. Je suis actuellement professeur adjoint à l'Université Dalhousie, à la Faculté des sciences informatiques et le Département de psychologie et de neurosciences. Mes intérêts de recherche sont interdisciplinaires et comprennent le traitement du langage naturel, l'apprentissage machine, analyse des réseaux sociaux, et les neurosciences computationnelles.- Conducting literature review: an overview of key articles on symbolic time series and single trial ERP classification  will be conducted;- Pre-processing single trial ERP (the datasets have already been collected);- Exploring and implementing diverse - Mener une littérature scientifique en se procurant une vue d'ensemble des principaux articles sur le sujet des séries temporelles symboliques ainsi que sur la classification des potentiels évoqués ;- Effectuer le pré-traitement des données neurophysiol- Knowledge and experience in Python programming (however, skilled programmers in other languages are welcome to apply, if willing to be converted to Python :-); - Critical thinker, self-starter, and able to work independently;- Strong interest in resea
Les approches traditionnelles de syllabification automatique ont été basées sur l'utilisation de règles linguistiques. Une alternative à cette méthode est l'utilisation d'une approche axée sur les données qui infère les syllabifications à partir d'une base de mots déjà syllabifiés. Dans le présent projet de recherche, ces deux principales approches seront comparées à des syllabifications humaines. Les pseudo-mots à décomposer en syllabes seront générés en utilisant une chaîne de Markov. L'objectif est de mener ce travail sur trois langues, à savoir l'anglais, le français et l'italien.Speech synthesis, Natural language processing, Machine learning, Psycholinguistics, Statistics, Computational modelingSynthèse vocale, Traitement automatique du langage naturel, Methodes d'apprentissage, Psycholinguistique, Statistiques, Modélisation computationnelleThe student will be responsible for administrating the lists of pseudowords to syllabify and for analysing the results. The student may also assist with dissemination activities.L'étudiant conduira l'expérience (i.e. donner les  listes de pseudomots à décomposer en syllables aux participants) et sera impliqué dans l'analyse les résultats ainsi que dans les activités de diffusion de la présente recherche.- Critical thinker, self-starter, and able to work independently;- Strong interest in research and science of language;- Knowledge and experience in Python programming would be an asset.
Le projet de recherche consiste à combiner différentes techniques telles que le traitement automatique du langage naturel (TALN) , l'apprentissage machine , et l'analyse des réseaux sociaux afin de recueillir et d'extraire des informations clés sur les auteurs de postes sur Twitter qui pourraient menacer la sécurité publique. L'objectif principal est de développer des méthodes de calcul visant à extraire automatiquement des informations démographiques clés (par exemple l'âge, le lieu de résidence , le sexe) des auteurs de messages dangereux.Natural language processing, Machine learning, Social network analysis Traitement automatique du langage, Méthodes d'apprentissage, Analyse de réseaux sociauxThe student will be responsible for the generation of social network datasets by the intermediary of the Twitter API as well as the implementation of machine learning techniques aimed at inferring user profile data. The student may also assist with dissemination activities.L'étudiant sera responsable de la production de jeux de données de réseaux sociaux par l'intermédiaire de l'API de Twitter, ainsi que de la mise en œuvre des techniques d'apprentissage automatique visant à inférer des données concernant le profil d'utilisateur. L'étudiant sera également impliqué dans les activités de diffusion de la recherche.- Knowledge and experience in Python programming (however, very skilled programmers in other languages are welcome to apply, if willing to be converted to Python); - Critical thinker, self-starter, and able to work independently;- Strong interest in res

The latest advance in production planning and control involves the use of clearing functions to model the non-linear relationship between WIP and throughput capacity.   It is now widely recognized that clearing functions are an integral part of production planning and that MRP is flawed because it assumes fixed lead times, independent of system load.  The approach will be to formulate an order promising and release LP/MIP based on a queuing network approximation and Incorporating this into a planning LP/MIP. In this project, an implementation of the triangulation method developed by Vielma et al (2010) is envisaged for non-separable convex optimization. My interests are in supply chain management, production planning and control, and facilities design.The student will work with me in formulating the problem. The other part of the student's role is code, conduct numerical experiments, and analyze results. The student will also help me write-up the results for journal paper submission.The student should be able to formulate and solve mixed-integer linear programs. Therefore a background in optimization with programming skills would be necessary. Some of the skills can be picked up as the student goes along, but the student should really be interested in numerical methods, optimization, and coding (mostly scripting).
Up to three Globalink Scholars will have the opportunity to explore application of cutting edge biomaterials under development in the Frampton lab at Dalhousie University, which as part of the School of Biomedical Engineering, offers access to advanced equipment and expertise across both the Faculty of Engineering and the Faculty of Medicine. Each student will work on one of the ongoing biomaterials projects listed below.1) Rapid manufacture of protein-based fibers for tissue engineeringPlease see http://onlinelibrary.wiley.com/doi/10.1002/adhm.201400287/full for more information.2) Cellular self-assembly into microtissues at liquid-liquid polymer interfacesPlease see http://onlinelibrary.wiley.com/doi/10.1002/adfm.201403825/full for more information.3) Design of novel bio-ink formulations for bio-printing of cells and matricesPlease see https://www.cambridge.org/core/journals/mrs-advances/article/biopatterning-of-keratinocytes-in-aqueous-twophase-systems-as-a-potential-tool-for-skin-tissue-engineering/AC561D35AD2A3F55B65A5CE11DADA7CD and https://www.cambridge.org/core/journals/mrs-advances/article/highthroughput-3d-neural-cell-culture-analysis-facilitated-by-aqueous-twophase-systems/70583E658E3D0ADE4D1567C215A60C96 for more information.My laboratory explores the interactions of polymeric materials with cells. We use what we learn from studying these interactions to design novel biomaterials and develop cutting-edge miniaturization technologies with applications in biotechnology and medicine. Among the most interesting materials we work with are polymer solutions that separate from each other much like oil and water do, except in our case both polymer phases contain greater than 90% water. We exploit this unique phase separation phenomenon for the self-assembly of tissue constructs at liquid-liquid interfaces, as well as the fabrication of high throughput thin-layer hydrogel arrays for three-dimensional cell culture.The following milestones will be achieved by students:1. Complete laboratory training, learn to properly keep scientific records, and learn how to develop standard operating procedures for new techniques.2. Describe the physicochemical properties of novel materials and perform detailed characterizations of key material properties.3. Examine cellular physiological responses to biomaterials using various biochemical and molecular assays.4. Apply cell-based materials as disease models and tool for regenerative medicine. Students will receive training on all relevant procedures involving state-of-art equipment for materials characterization, microscale manufacturing and imaging.Students will present their work periodically at lab group meetings throughout the internship and may be involved in preparation of manuscripts for publication in peer-reviewed journals.Students may come from a background in biology, chemistry, physics or related discipline, but will be expected to expand their knowledge across disciplines. A materials science and engineering background is desirable, but not required. Basic laboratory skills and/or experience in a research environment are also desirable, but are also not required, as students will spend their first weeks obtaining all the required laboratory and safety training to complete their project. Students must possess strong written and verbal communication skills and be enthusiastic for collaboration with other researchers, both from within the Frampton Laboratory, and from other laboratories at Dalhousie University.
In this project, the student will look at the problem of defining charging requirements for urban municipalities interested in incorporating electric vehicles into their fleet. This is an emerging area of both research and practice due to environmental concerns faced throughout the world. The student will conduct a literature review, gather information about a medium sized urban area such as Halifax, Nova Scotia, Canada with a population of about 400,000, and develop a methodology to identify suitable routes for electric vehicle implementation based on economics and overall impact. My research is in production control, supply chain management, facilities design, and logisticsThe student will develop a case study based on a state-of-the-art literature review and help write a research paper for submission to a peer-reviewed journal.Basic engineering economics, systems analysis and design, ability to conduct a thorough literature review. 
The goal of this project is to help with the design of the Proto-Quipper language. Our original quantum programming language Quipper was implemented as an embedded domain-specific language and did neither have a theoretical foundation nor strong safety properties. We are currently re-designing Quipper as a stand-alone programming language called Proto-Quipper. This new language will have solid theoretical foundations in the form of mathematical semantics. We begin with a very small language and gradually extend it with new features.I work on the semantics of programming languages, especially for quantum computing. My team developed the Quipper quantum programming language, and is currently working on developing theoretical foundations for Quipper. I am also interested in quantum circuit theory, particularly the optimization of quantum circuits, approximation of unitary operators by circuits, and other circuit manipulations.A number of people are contributing to the Proto-Quipper project. The student will be given a particular language feature or features and will be asked to investigate how to add such a feature to Proto-Quipper in a type-safe way.Programming skills alone are not sufficient. The student should have a background in semantics, formal logic, type theory, and/or category theory. Familiarity with a functional programming language will be useful. Familiarity with quantum computing is not required.
Global groundwater resources are being depleted because pumping rates are exceeding advisable levels based on groundwater recharge rates. Sustainable groundwater management policies must be developed to better manage this vital resource. Because we cannot ‘see’ into aquifers, accurately quantifying the amount of groundwater recharging to different aquifer units remains a persistent challenge to groundwater management. This project will focus on using heat to trace the rate at which groundwater is flowing. Groundwater flow causes energy to be transferred and disturbs subsurface temperatures from what would otherwise be a heat conduction-dominated regime. Thus subsurface temperatures can be used to estimate groundwater flow rates and directions. These temperature data can be obtained by lowering a temperature probe down a deep well to collect a temperature-depth profile (e.g. down to 200 m) or by installing temperature sensing instrumentation in streambeds to estimate how much the adjacent aquifer is interacting with the stream. Understanding rates of groundwater-surface water interaction is critical because groundwater discharging to the stream creates thermal niches for cold-water fish and also influences the biogeochemistry. Once the data are collected they can be analyzed using a variety of equations and computer models, all of which will be made available to the student(s).Broadly speaking, I am a water resources engineer with particular interest in groundwater hydrology. I work in diverse field sites ranging from northern Canada, to the Canadian Rockies, to the Atlantic coast of North America. Most of my present research focuses on either the interactions of coastal aquifers with oceans or controls on groundwater temperature. The former is critical due to global urbanization and population expansion along the coast, which is leading to groundwater depletion and saltwater intrusion. The latter is important because groundwater temperature influences groundwater quality, the health of groundwater-dependent ecosystems, and the efficiency of geothermal energy systems. The student(s) associated with this project will be tasked with (1) reading intensively to familiarize themselves with the theory of tracing groundwater using temperature, (2) helping with the physical design of temperature sensing equipment, (3) collecting temperature data at field sites, (4) processing the data using simple programs developed in MS Excel or Python, and (5) writing a report. All papers and reports detailing these methodologies will be supplied to the student. I, or one of my graduate students, will accompany the student(s) on field excursions.  The report could potentially be expanded to a published journal article by also analyzing temperature data supplied by federal and provincial government partners. The student(s) will gain an in-depth understanding of both groundwater hydrology and surface and subsurface heat transfer dynamics. Students will also be encouraged to participate in field excursions in other research projects in the lab, including those focusing on coastal regions. If two students are matched with this project, the project can be divided into (1) temperature tracing in shallow streambeds and (2) temperature tracing in deep wells. The exact scope is a bit flexible depending on whether one or two students are matched.The student(s) should be towards the end of their undergraduate degree. At least one course in computer programming is preferred, but not required. The student(s) must be willing to work at least one day a week in the field. A keen interest in hydrology and hydrogeology will greatly aid the student(s) during this internship and would maximize how much they benefit from the internship. 
In cold regions, such as Canada, ground freezes and thaws on a seasonal basis. In southern Canada, the ground is generally unfrozen but the upper zone freezes during the winter. Conversely in northern Canada, the ground is generally frozen but the upper zone (active layer) thaws during the summer. In northern regions, ground below the active layer that remains below 0°C for two or more consecutive years is knowns as permafrost. This active layer depth is very important in cold regions hydrology because most of the routing of precipitation to rivers occurs via this shallow (e.g. 50 cm deep) thawed zone during the summer months. As the active layer thickens due to climate warming, the thawed zone can store more infiltrated water. Also, the depth of seasonal frost in southern Canada is important because frozen and unfrozen soils have very different geotechnical properties and because frost heave can cause damage to geotechnical infrastructure. Consequently, both cold regions hydrologists and geotechnical engineers are interested in accurately predicting the depth of seasonal freeze-thaw. The classic approach to do this is the 1891 Stefan equation, but I have derived and published several enhancements of this equation that greatly improves its accuracy. These solutions are presently built into Excel spreadsheets, but this cumbersome calculation approach is not ideal. A new open source program (e.g. in R or Python) that can read in climate data and subsurface thermal properties and accurately predict the seasonal freeze-thaw depth would be a significant contribution to both cold regions engineering and cold regions hydrology. Data for testing the model will either be provided from output from numerical models or from colleagues at outdoor cold region laboratories around the world. Broadly speaking, I am a water resources engineer with particular interest in groundwater hydrology. I work in diverse field sites ranging from northern Canada, to the Canadian Rockies, to the Atlantic coast of North America. Most of my present research focuses on either the interactions of coastal aquifers with oceans or controls on ground temperature. The former is critical due to global urbanization and population expansion along the coast, which is leading to groundwater depletion and saltwater intrusion. The latter is important because ground temperature influences groundwater quality, the health of groundwater-dependent ecosystems, and water routing in cold regions. The student associated with this project will be tasked with (1) reading to familiarize themselves with the theory of soil thermal mechanics (i.e. soil freeze thaw), (2) compiling approximately 5 different algorithms for calculating soil freeze-thaw (spreadsheets will be provided with these methods as well as simple papers explaining them), (3) coding these algorithms/solution in a computer program, (4) testing the methods against supplied field or synthetic data, and (5) writing a report. All background research and relevant texts will be supplied to the student. The report could potentially be expanded to a published journal article by linking with leading international researchers in this field. A strong background in computer programming is essential. Past experience in C++, R, or Python would be an asset.  The ability to work autonomously as well as in a team is a requirement for this project. Although this project can be completed entirely without conducting any field work, the student is strongly encouraged to enhance their skillsets by participating in field excursions with other members of the lab.
The research project is focusing on the hydrological and geophysical aspects of the restoration of an altered peat bog in Southwestern Nova Scotia. Big Meadow Bog is a 40 ha wetland complex that was altered by a series of ditches in the 1950's. Baseline monitoring has demonstrated that the ditching has resulted in significant impacts in several parts of the bog, with decreased water levels and the intrusion of minetrophic drainage from the surrounding landscape. The wetland is home to a variety of rare plant species, and the Nature Conservancy of Canada and Environment Canada are providing funding to support the restoration of the full wetland system. Restoration efforts will begin summer 2017, and will involve a pilot project focused on installing dams in a ditch system in one part of the bog. The research involves the installation of a network of piezometers in the area of the wetland undergoing restoration activities. The piezometers are instrumented with logging pressure transducers to continuously track water levels in the restored zone. A climate station has been installed at the site to monitor a suite of climate parameters (temperature, pressure, precipitation, solar radiation, wind speed and direction, and relative humidity) to provide data for water balance modeling. The physical and hydraulic characteristics (hydraulic conductivity, bulk density, water retention curves, compressibility) of the peat are being monitored, pre- and post-restoration, to track how the peat responds to the re-wetting process. This information will be used to parameterize a water balance model to simulate how the system responds to the restoration plan.I am a geotechnical engineering professor with expertise in soil mechanics and geoenvironmental engineering. In my research, I examine how soil properties influence water and/or contaminant movement through the pore space of the soil. I also use applied modelling to develop predictions of future movement of contaminants based on laboratory testing we perform. The student will be performed various physical characterization tests in the laboratory in collaboration with a Masters student. These tests will include grain size, compressibility, hydraulic conductivity and soil characteristic curves (to define water retention characteristics). The student will also be assisting the Masters student with field work at the Big Meadow Bog in which he/she will be assisting with monitoring well readings, field hydraulic conductivity measurements and peat sampling. Knowledge of soil mechanics, soils lab testing, spreadsheets. Hydrogeology knowledge would be ideal but not essential.
Collective behaviour is an ubiquitous natural phenomenon that pervades boththe animal world and many inanimate physical systems. In biology, groupformation is observed across all levels of the animal kingdom, from bacterialcolonies, insect swarms, fish schools and flocks of birds, to complex humanpopulation interactions. Collective behaviour also arises in a multitude ofphysical systems such as crystal lattices in Bose-Einstein Condensates,granular gases, self-assembly of nanoparticles and DNA buckyball molecules.The emergence of collective group behaviour is often a consequence ofindividuals (or atoms) following very simple rules, without any externalcoordination. In recent years, many models of group emergence and behaviourhave been proposed. The purpose of this program is to study the fundamentalsof emergent behaviour, develop new mathematical and computer tools, and tocollaborate with other scientists to apply these ideas to problems inchemistry, physics and biology. There is a very strong potential forcross-fertilization between the different topics.The study of swarms and collective behaviour present many fascinating problemsand challenges. It is a very rich topic at the intersection of severalmathematical and physical sub-disciplines, and is currently undergoing anexplosive development, especially due to the existence of a wide variety ofexperiments addressing associated themes and continuously presenting newchallenges on the field. The variety of problems makes this area an idealsource of problems for students at all levels (from undergrad to postdoc)and with different backgrounds. A progress in any of these problems will haverepercussions across multiple disciplines and the formation of lastingcollaborations and the cross-pollination across disciplines is expected to beboth timely and important.Projects include: particle simulations, stability analysis of certain systems, study of self-organizing systems, optimal tesselations (polling station problem)Pattern formation, emergent behaviourCollective behaviour is an ubiquitous natural phenomenon that pervades boththe animal world and many inanimate physical systems. In biology, groupformation is observed across all levels of the animal kingdom, from bacterialcolonies, insect swarms, fish schools and flocks of birds, to complex humanpopulation interactions. Collective behaviour also arises in a multitude ofphysical systems such as crystal lattices in Bose-Einstein Condensates,granular gases, self-assembly of nanoparticles and DNA buckyball molecules.The emergence of collective group behaviour is often a consequence ofindividuals (or atoms) following very simple rules, without any externalcoordination. In recent years, many models of group emergence and behaviourhave been proposed. The students will study the fundamentals of emergent behaviour andapply mathematical and computer tools to various models of swarming.They will be using Matlab to study various aspects of swarmingnumerically.Should have some DE's (preferably PDE's), familiarity with matlab/maple an asset
Groundwater temperature is an important environmental and engineering consideration that has received relatively little attention. Because so many chemical reaction rates are temperature dependent, groundwater temperature strongly influences groundwater chemistry. Also, in eastern Canada, rivers are warming in recent decades, and river water temperatures can now exceed critical upper thresholds for cold-water fish like brook trout and Atlantic salmon. These fish survive high temperature events by finding cool water plumes within the river to provide temporary thermal relief. These cold water plumes are typically formed when groundwater discharges directly (e.g. a spring or seep) or indirectly (e.g. a groundwater-dominated tributary) to the river. Thus, engineers, geoscientists, and even ecologists are becoming increasingly interested in what controls groundwater temperature. A large database of groundwater temperature in the province of Nova Scotia has been recently compiled. The groundwater temperature data were recorded in different monitoring wells around the province and exhibit sinusoidal variation through the year due to the seasonal changes in air temperature. Thus seasonal climate variation exerts considerable control on shallow groundwater temperature dynamics. The data also indicate that land cover conditions (e.g. forest vs. urban) also strongly influence groundwater temperature dynamics. Finally, in certain wells, a pronounced warming trend can be detected over the past 15 years. The student(s) will be tasked with using both statistical techniques and GIS databases to investigate the controls on both seasonal and mean annual groundwater temperature dynamics in the province of Nova Scotia. Broadly speaking, I am a water resources engineer with particular interest in groundwater hydrology. I work in diverse field sites ranging from northern Canada, to the Canadian Rockies, to the Atlantic coast of North America. Most of my present research focuses on either the interactions of coastal aquifers with oceans or controls on ground temperature. The former is critical due to global urbanization and population expansion along the coast, which is leading to groundwater depletion and saltwater intrusion. The latter is important because ground temperature influences groundwater quality, the health of groundwater-dependent ecosystems, and the efficiency of geothermal energy extraction. Both students associated with this project will be provided the groundwater temperature database in an Excel file, which contains a groundwater temperature record from approximately 30 observations wells over 15 years. Student 1 will read these data into statistical software (preferably R) and conduct an analysis of the groundwater temperature data to quantify characteristics of the groundwater temperature signal such as the seasonal amplitude, the phase shift, and the mean annual temperature. Long term trends due to climate change will also be considered. Student 2 will investigate how information available in GIS layers (soil type, climate, land cover type) can be used to explain the differences in the groundwater temperature data from different wells. Ideally, the final reports from both students will be integrated into something that water managers in the Province of Nova Scotia and in other regions of the world can apply to predict groundwater temperature characteristics from a GIS database.  Both students will gain an understanding of groundwater hydrology and heat transfer and will enhance their skills in statistical modeling and GIS applications. The project can be tackled by one or two students. The first part of the project will require experience working with GIS databases (e.g., ArcGIS, Student 1). The second part of the project will require a strong background in statistical analysis (e.g., using R packages, Student 2).  The ability to work autonomously as well as in a team is a requirement for both students. The students may have to travel with the supervisor to a few sites to collect further information, and they should be willing to work in an outdoor setting on an infrequent basis. 
Specific project: Histopathological evaluation of cystic fibrosis progression and its correction by hormonal treatment. Healthy lungs require the presence of an undamaged and well functioning protective layer of cells: the respiratory epithelium. In diseases, such as cystic fibrosis or bronchial asthma, the respiratory epithelium is inflamed and damaged, in part due to excessive mucous production caused by a hyperactivity of submucosal glands, which normally secrete protective fluids under the control of various hormones, among which the Vasoactive Intestinal Peptide  (VIP). In healthy individuals, VIP is released from nerves surrounding the airways where it exerts multiple functions, including the control of inflammation, relaxation of smooth muscles and regulation of the CFTR protein. When the CFTR protein is not functional, such as in the genetic disease cystic fibrosis, the protective mucous secreted by the airway’s glands is severely altered in its composition. It becomes thick, viscous and difficult to clear. This dense material then starts plugging the airways, promoting chronic bacterial infection and inflammation, and provoking lungs damages which can conduct to respiratory failure. CFTR dysfunction is also suspected to play an important role in airways damages seen in severe bronchial asthma or cigarette smoke.Research conducted in our laboratory focus on the understanding, at the cellular and molecular level, of how the absence from the airways epithelium of functional CFTR contributes to the development of severe respiratory diseases. We study the cell signaling cascades involved in the CFTR/VIP partnership to determine at the molecular level how the absence or a low level of VIP contributes to the development of respiratory diseases and lungs damages. We also use VIP treatments to prevent damages or restore normal lungs function in mice models of bronchial asthma and cystic fibrosis. Our research provides fundamental knowledge to envision therapeutic strategies for multiple respiratory diseases, based their Research interests: Cell & molecular physiology; respiratory physiology; ion channels structure & function.Cystic Fibrosis (CF) is the most common lethal genetic disease in North American and European populations, affecting 1/3,500 Canadians. Mutations in the CFTR gene, which conduct to the absence or dysfunction of the CFTR chloride channel, are widely spread in the population. 1 in 25 Canadian is a healthy carrier of 1 mutation in the CFTR gene. It is thus crucial to understand how the CFTR channel functions to maintain healthy lungs and digestive system before being able to develop specific therapies that will correct the molecular The student recruited for this project will be in charge of doing microsections of paraffin embedded tissues and prepare microscopy slides, followed by different staining methods to visualize tissue sections under the microscope. The student will then learn to analyze microscopy slides with different methods to provide a pathological evaluation of tissues. At the end of the summer, the student will be able to provide a comparative analysis to evaluate the efficacy of the treatment that mice received in comparison with control, untreated animals.The student will be working with different experts in each technique in coordination with the PI to acquire all necessary skills.background from courses in cell biology/physiology. Basic use of microscope.background in animal/human physiology.Good interpersonnal and communication skills
Among the thousands of ABC transporters, CFTR or ABCC7, is the only ion channel. It is an ATP-dependent, phosphorylation-activated chloride channel mainly expressed in epithelial and cardiac cells. Despite the evolutionary divergence and heterogeneity of transported substrates by ABC transporters, the basic architecture and transport mechanism of these proteins are highly conserved. They are composed of repeats of Membrane Spanning Domains (MSD), organized to form the substrate translocation area, and Nucleotide Binding Domains (NBD) for ATP binding and hydrolysis, as a source of energy for transport. Compared to other members of this family, CFTR contains additional domains with physiological significance: a regulatory extension (RE) and a regulatory domain (RD), unique among ABC proteins, which plays a key role in the channel activation. Complex phosphorylation of the RD by protein kinases  A and C is the first step in CFTR activation and a pre-requisite to ATP-dependent gating, while the unphosphorylated RD prevents constitutive activity. In the last 5 years, our lab has investigated the role of RD phosphorylation in CFTR domains’ interactions. We provided the first biochemical evidences that phosphorylation of the RD by protein kinase A (PKA) and C (PKC) strongly enhance its interaction with the rest of CFTR, in good correlation with their functional role. The interacting sites between the RD and other parts of CFTR still remain to be elucidated.To identify phosphorylation-dependent specific binding regions in CFTR, we have separated the CFTR protein in 3 domains: the RD, the FH (N-terminal, MSD1 and NBD1) and the BH (NBD2, MSD2 and C-terminus) and we express them as separate polypeptides in mammalian cells (BHK) to study their functional reassembly at the cell surface. Fluorescent tags have been inserted in front of each domain: Cyan Fluorescent Protein (CFP) for the RD and Yellow fluorescent Protein (YFP) for the FH and Research interest: ion channels structure & function; channelopathies.ABC transporters are a family of proteins which play numerous important roles in organisms' physiology, from bacteria to humans. They transport a wide variety of molecules such as sugars, vitamins and even small proteins from different compartments of the cell or outside of cells. The 48 human ABC proteins are mostly involved in secretions, drug detoxification, and identification of pathogens by the immune system. Structural studies of bacterial ABC proteins have been instrumental in discovering their 3D structure and providing numerous information on how they work. Unfortunately, for complex ABC proteins, such The student recruited on this project will use standard methods of molecular biology to obtain and purify bacteria plasmids containing the CFP-RD cDNA and transfect them into cells already over-expressing the YFP-BH or YFP-FH. Expression of the CFP-RD in transiently transfected cells will then be verified with a fluorescent microscope and cells will be or not stimulated. The student will then learn to perform confocal microscopy and quantify the fluorescent signal by FRET. By the end of the summer the student will be able to compare specific fluorescent signals observed and measured to determine if interaction was observed or not. Moreover, the student will be able to determine if interactions between domains have changed upon phosphorylation and answer important fundamental questions on interacting sites in the CFTR protein.The student will be trained by highly qualified staff on molecular biology and state of the art fluorescent microscopy techniques. The student will also learn to analyze and interpret date with the PI.Student should have follow courses with basic principles in molecular biology, protein structue and function, cell biology/physiology.Basic understanding of fluorescence and fluorescent methods.
Quantum circuits are generated from gates via the operations of composition and tensor. This project is concerned with the algebraic manipulation of circuits, for example, finding complete sets of generators and relations for classes of circuits (analogous to what one does in group theory), finding normal forms for circuits, and simplifying circuits. For some classes of circuits, such as Clifford circuits, this is already known. In other cases, such as Clifford+T circuits, partial results are known (currently only for n=1 and n=2 qubits). The project aims to investigate some of the next cases.I work on the semantics of programming languages, especially for quantum computing. My team developed the Quipper quantum programming language, and is currently working on developing theoretical foundations for Quipper. I am also interested in quantum circuit theory, particularly the optimization of quantum circuits, approximation of unitary operators by circuits, and other circuit manipulations.The student will be involved in formulating conjectures, and proving lemmas and theorems.The student should know linear algebra and some group theory. Programming skills will be useful to run experiments and searches. Knowledge of quantum computing is not required.
The objective is to genetic-engineer a Lactococuus lactis strain to produce the anti-oxidant delphinidin.  Delphinidin is produced by many blue pigmented flowers and berries, including blue berries.  Lactococcus lactis is a bacterium used in the fermentation of cheeses and yogurts.  Thus, the delphindine-producing L. lactis could be used to produce anti-oxidant dairy products without the need to add fruit (e.g. blue berry).  The genes encoding the enzymes for delphinidin synthesis will be cloned into L. lactis and the prodution of delphinidin will be determined by standard methods.The biosysthesis of delphinidin is carried out by 9 enzymes encloded by 9 difefrent genes.  The first 3 genes of the biosynthesis pathway are already present in L. lactis and we have 5 of the last 6 genes cloned in E. coli.  The two students will be working side-by-side to clone the 6 genes into L. lactis.  One of the students will focus on obtaining the sixth gene from blue berries.  This involves preparing RNA from plants and synthesize cDNA of the sixth gene.  The two students can then work together to clone all 6 genes into L.lactis and examined teh resulting L. lactis strain for the expression of the 6 enzymes uisng western blotting.  The production of delphinidin by the recombinant L. lactis will be analyzed by chromatography.  My research is in Microbiology & Immunology.  Areas of interests include genetic-engineering bacteria to produce vaccinne antigens and bioproducts.  We routinely performed basic recombinant experiments, expression and purification of proteins and study of functions of teh purified proteins.  The students are responsible for all the expreiments outlined above.  They are required to prepare their own reagents, conduct the experiments and analyzed the results.  Expereince in handling DNA, knowledge in cloning, aseptic techniques and cultivation of bacteria, some knowledge of biochemical assays, such as protein determination, small voiume (uL) pipetting, ability to make reagents (e.g. buffers).
In recent years, attentions are growing for eco-friendly and green products. One of essential steps in the construction industry along this trending approach is developing innovative materials based on natural and renewable components instead of using non-renewable petroleum-based counterparts. Moreover, sandwich structures have been a basic component of the composites industry. The concept of using relatively thin, strong composite face sheets bonded to thicker, lightweight core materials has allowed the industry to build strong, stiff, light, and insulated sandwich panels. This project proposes paper-based honeycomb as core material and bio-based composites (natural fibers and bio-based resin) as factsheet. The sandwich system maximizes the use of sustainable materials reducing green house gasses and leading to a green and innovative technology. The system has potential applications as walls, claddings, roofs, and even decks of buildings and structural elements of civil engineering infrastructure. Dr. Sadeghian is an Assistant Professor and Canada Research Chair in Sustainable Infrastructure in the Department of Civil and Resource Engineering at Dalhousie University, Halifax, NS, Canada. His research team is using advanced materials such as fiber-reinforced polymer (FRP) composites and innovative technologies to upgrade existing infrastructure and build new ones with longer life span, less environmental footprint, and better service.The student will perform experimental and analytical studies on sandwich panels made of natural materials. The following roles will be assigned:• Working with epoxy resins and fibers and making composites• Cutting and testing composite specimens in tension and compression• Instrumenting test specimens with strain and displacement gauges• Performing loading tests and collecting test data• Processing test data using Excel• Performing calculations in Excel and/or MatlabAn undergraduate student (2nd or 3rd year) in civil engineering with high GPA and high interest of hands-on activities working in lab environment will be the best fit for the project. The following qualifications are needed:• a commitment to superior safety and environmental performance• ability to plan and implement projects in a timely manner• strong problem solving, administrative, organizational, and conflict resolution• demonstrated a positive work ethic and the ability to work independently and communicate successfully in a team environment• adaptability to organizational and technological change• demonstrated of high level of academic achievement
In recent years, attentions are growing for eco-friendly and green products. One of essential steps in the construction industry along this trending approach is developing innovative materials based on natural and renewable components instead of using non-renewable petroleum-based counterparts. Moreover, sandwich structures have been a basic component of the composites industry. The concept of using relatively thin, strong composite face sheets bonded to thicker, lightweight core materials has allowed the industry to build strong, stiff, light, and insulated sandwich panels. This project proposes paper-based honeycomb as core material and bio-based composites (natural fibers and bio-based resin) as factsheet. The sandwich system maximizes the use of sustainable materials reducing green house gasses and leading to a green and innovative technology. The system has potential applications as walls, claddings, roofs, and even decks of buildings and structural elements of civil engineering infrastructure. Dr. Sadeghian is an Assistant Professor and Canada Research Chair in Sustainable Infrastructure in the Department of Civil and Resource Engineering at Dalhousie University, Halifax, NS, Canada. His research team is using advanced materials such as fiber-reinforced polymer (FRP) composites and innovative technologies to upgrade existing infrastructure and build new ones with longer life span, less environmental footprint, and better service.The student will perform experimental and analytical studies on sandwich panels made of natural materials. The following roles will be assigned:• Working with epoxy resins and fibers and making composites• Cutting and testing composite specimens in tension and compression• Instrumenting test specimens with strain and displacement gauges• Performing loading tests and collecting test data• Processing test data using Excel• Performing calculations in Excel and/or MatlabAn undergraduate student (2nd or 3rd year) in civil engineering with high GPA and high interest of hands-on activities working in lab environment will be the best fit for the project. The following qualifications are needed:• a commitment to superior safety and environmental performance• ability to plan and implement projects in a timely manner• strong problem solving, administrative, organizational, and conflict resolution• demonstrated a positive work ethic and the ability to work independently and communicate successfully in a team environment• adaptability to organizational and technological change• demonstrated of high level of academic achievement
As a component of the ubiquitin proteasome system, RING-type E3 ligases selects substrate proteins for ubiquitination and subsequent degradation by the 26S proteasome. As a consequence of this function RING-type E3ligases are central to regulating numerous cellular processes. Recent studies have identified a number of RING-type E3s that are involved in plant defense against pathogens. However, the identification of substrate proteins and knowledge of the mechanisms that control E3 function and substrate ubiquitination is fairly limited. The main purpose of the project is to identifying substrate proteins for pathogen-related RING-type E3 ligases, determine when and where substrate proteins are ubiquitinated and understand how the rate of substrate ubiquitination/degradation changes in response to pathogens. Understanding the underlying molecular mechanism that mediate plant defense against pathogen attack is a major undertaking in plant biology. Knowledge gained from this study would allow us to better understand pathogens and pathogen defense and may lead to novel approaches to developing disease resistant plants. Understanding how plants utilize the ubiquitin proteasome system to regulate protein function and facilitate changes in cellular protein content required for continuous growth, development and response to environmental stresses. The ubiquitin proteasome system consists of two distinct and successive steps: (1) attachment of a chain of ubiquitin molecules (ubiquitination) to the selected protein and (2) degradation of the ‘tagged’ protein by the 26S proteasome. Central to the ubiquitination pathway are E3 ligases which govern substrate protein selection. Research focuses on identifying and characterizing E3 ligases of the RING-type class that are involved in development, responses to biotic and abiotic stressesThe student will perform experiments, properly record, analyze, interpret and present results during meetings. Students are also expected carry out background literatue searches/review for relevant to the research project.  A basic understanding of molecular biology techniques such as protein expression and purification, gel electrophoresis (DNA and protein) and western blotting will be an asset but not an absolute necessity as training and guidance will be provided.
The study of charge and energy transfer problems in molecular systems is an essential step toengineering new systems that can be manipulated in order to achieve desired outcomes. Forexample, our current understanding of how naturally occurring systems, such as plants and bacteria,harvest and harness energy from the sun lacks the detail necessary to provide a sufficient set of“design principles” for the development of improved synthetic light-harvesting systems that canperform similar functions.The challenge inherent in these problems is that the behaviour of the quantum system is determinedby interactions with its environment. These interactions can span many natural time and lengthscales, and the environment can be disordered. Bridging length and time-scales in molecularsimulation is a longstanding ‘holy grail’ problem in the research community. Emerging computational infrastructures continue to push the boundaries in terms of the systems and processesthat can be treated. However, these computational speed-ups are far out-paced by the inherentexponential scaling of the equations of quantum mechanics. For this reason, new dynamicssimulations are currently needed in order to access the relevant length and time-scales in, forexample, the fundamental processes at play in a solar cell or a light-harvesting bacterium.In this project, the research assistant will investigate different network topologies and parameters in order to asses the impact of these factors on the efficiency of energy transport in biologically inspired networks.    My research interests centre on the flow of energy and electric charge in, and between, molecules.Chemical energy and electric charge flow during fundamental chemical reaction events, such aswhen a molecule changes shape, or transfers an electron to one of its neighbours. These processesare especially important when a molecular system interacts with light; after the light energy is absorbed the system must then find some way to “relax”. Describing these sorts of processes from a theoretical perspective requires the development and application of simulation methods that lie at the interface of statistical mechanics and quantum dynamics. This project will involve performing simulations of energy transfer efficiency in biologically inspired networks, using newdynamics methods that were recently developed in the group, and analyzing the results of these simulations in order tounderstand how to create and optimize energy transfer in artificial light harvesting systems. As this project will primarily involve computer-based applications, students will gain experience in the use of computational tools such as mathematical, molecular dynamics, and electronic structure software packages, Linux-based computing systems, and scripting and programming in languages such as Fortran, C++, and Python.  Students will also have the opportunity to become familiar with large-scale parallel and graphical computing infrastructure, such as that of ACENET and Compute Canada. Members of my research group will also learn the fundamentals of modern theoretical chemical physics, in particular the quantum mechanical and statistical descriptions of molecular structure and dynamics.Students require a background in physics, mathematics, and chemistry. Previous coursework in quantum mechanics, statistical mechanics or thermodynamics, and applied mathematics (calculus, linear algebra, and differential equations) is necessary to have been completed in order to carry out this research work.
Class I major histocompatibility complex (MHC-I) molecules play a central role in the detection and elimination of infected and cancer cells by cells of the immune system. Modulation of MHC-I expression and function on tumour cells can influence anti-tumour immune responses. Our goal is to identify, at a genetic level, the actual genomic sequences that are affected leading to MHC-I loss in breast cancer. Under the guidance from the principal investigator, the student will perform bioinformatic analysis on whole exome sequences of mouse mammary tumours, and genomic data for human cancers made available by The Cancer Genome Atlas (TCGA) and The Cancer Genomics Hub (CGHub), to retrieve sequences of all MHC-related genes and determine the frequency of specific gene mutation occurrence that may affect MHC-I expression and function. Prior knowledge of bioinformatics is an asset. The student will write a report in English at the conclusion of the project.Our research focus is the innate immune system, and in particular Natural Killer (NK) cell recognition of virally-infected or cancerous cells via the polymorphic Ly49 family of class I MHC receptors and the related NKR-P1 receptor family. Using various in vivo tumour models, we have shown an important contribution of NK cells and their receptors in the immnosurveillance of tumours. The student is expected to review the literature related to the project. He/she will work closely with a graduate student or a post-doctoral fellow and will be supervised by the principal investigator. The student will perform experiments, acquire and analyze data. The student is expected to present data regularly at the lab meetings. At the conclusion of the project, the student will write a report in English.A background in microbiology and immunology, and some experience working in a laboratory setting is desirable. Prior knowledge in bioinformatics or computer science is an asset.
Innate lymphoid cells (ILC) are a recently discovered class of immune cells which play a role in innate immune responses. Several different ILC cell types are present in a tumour microenvironment. Natural killer (NK) cells belong to this innate immune cell family. NK cells detect and eliminate tumour cells with the help of their surface receptors. We now know that NK cell receptors are also present on the surface of other members of the ILC family, and may play a role in the regulation of their functions. Under the guidance from the principal investigator, the student will investigate the role of NK cell receptors in the regulation of ILC functions using genetically engineered mouse models. The student will learn techniques in cellular biology and immunology. The assays include isolation of tumour-infiltrating immune cells, their phenotypic characterization by flow cytometry, and in vitro analysis of cellular and anti-tumour functions. The student will write a report in English at the conclusion of the project.Our research focus is the innate immune system, and in particular Natural Killer (NK) cell recognition of virally-infected or cancerous cells via the polymorphic Ly49 family of class I MHC receptors and the related NKR-P1 receptor family. Using various in vivo tumour models, we have shown an important contribution of NK cells and their receptors in the immnosurveillance of tumours. The student is expected to review the literature related to the project. He/she will work closely with a graduate student or a post-doctoral fellow and will be supervised by the principal investigator. The student will perform experiments, acquire and analyze data. The student is expected to present data regularly at the lab meetings. At the conclusion of the project, the student will write a report in English.A background in microbiology and immunology, and some experience working in a laboratory setting is desirable.
Myeloid-derived suppressor cell (MDSC) numbers increase and are recruited to the tumours where they can suppress anti-tumour functions of T cells. Natural killer (NK) cells, which are specialized to recognize and eliminate tumour cells, are known to interact with myeloid immune cells, such as dendritic cells and macrophages, during an immune response. Cellular interactions between NK cells and MDSCs, and whether MDSCs can suppress NK cell functions in the tumour environment or visa versa, is not known. Under the guidance from the principal investigator, the student will investigate cellular interactions between NK cells and MDSCs in mouse tumour models. The student will learn techniques in cellular biology and immunology. The assays include isolation of tumour-infiltrating immune cells, their phenotypic characterization by flow cytometry, and in vitro analysis of cellular and anti-tumour functions. The student will write a report in English at the conclusion of the project.Our research focus is the innate immune system, and in particular Natural Killer (NK) cell recognition of virally-infected or cancerous cells via the polymorphic Ly49 family of class I MHC receptors and the related NKR-P1 receptor family. Using various in vivo tumour models, we have shown an important contribution of NK cells and their receptors in the immnosurveillance of tumours.The student is expected to review the literature related to the project. He/she will work closely with a graduate student or a post-doctoral fellow and will be supervised by the principal investigator. The student will perform experiments, acquire and analyze data. The student is expected to present data regularly at the lab meetings. At the conclusion of the project, the student will write a report in English.A background in microbiology and immunology, and some experience working in a laboratory setting is desirable.
Fire safety is critically important in industrial facilities that process large quantities of flammable gases and liquids. Facilities are normally designed to minimize the risk of fluid releases. These facilities are normally also designed to minimize the risk posed by any released fluid, by trying to contain the spread as much as possible. However, no matter how these facilities are designed, there is still a small risk of catastrophic fire scenarios. It is therefore important to understand how atmospheric conditions affect the risk posed by these catastrophic scenarios, and if there are any design changes that could lead to a reduced risk in these facilities. For example, it is known that the interaction of the buoyancy-driven rise of hot combustion gases in a fire and swirling wind conditions, can greatly increase the spreading rate and decrease the predictability of industrial fires.The goal of this research is to develop computational models that can be used to predict the behaviour of full-scale swirling fires, especially focusing on industrial fire safety. We have previously developed a model to replicate small-scale experiments. This model must now be extended and tested for large-scale fire scenarios.Multiphase and multicomponent reacting flows are critically important in many industrial applications. Recently there has been a rapid growth in the number of studies using computational techniques for multiphase and multicomponent flows for design, analysis and optimization of industrial products and processes. Despite these recent efforts, significant gaps remain in the simulation tools available to simulate these types of complex flow processes. The goal of this research is therefore to develop improved computational methods to simulate complex, multiscale processes in industrial applications.The student will be an important part of the research program. They will work closely with graduate students to develop test cases and realistic scenarios to simulate flammable gas dispersion and combustion. The student will collaborate with graduate students on code development to improve the simulation tools. They will also be responsible for post-processing and analyzing the results of the case studies. Additionally, the student will help to run validation experiments, and help to analyze the collected data.The student should have completed at least two years of a degree in mechanical engineering or chemical engineering, or a closely related discipline in engineering or science. The student should be interested in mathematical modeling of physico-chemical phenomena and fluid flows, and have good computer skills. Further, the student should have some experience programming in C, C++, Java, or another similar language. Experience using Linux would be an asset, but is not required.
The risk posed by the blowout of offshore natural gas and acid gas injection wells is very small. Nonetheless, recent catastrophic incidents and the increasing offshore oil and gas exploration have sparked increased interest in the development of better tools for risk assessments. Emergency preparedness and planning for such an event is directly dependent on the availability of information about dispersion of the gas underwater and in the atmosphere.The purpose of this project is to characterize underwater dispersion and dissolution of the gas released during the blowout of natural gas and acid gas injection wells. An Eulerian multi-fluid model will be used to study dispersion of the buoyant gas plume as it rises through the water column. Case studies will be performed to study the impact of important parameters, including the composition of the gas, background water velocity, and the temperature of the gas and liquid.The project is an integral part of a larger project that is aimed at developing improved tools for the simulation of underwater gas dispersion. Other aspects being currently investigated include the simulation of gas jet breakup near the gas release point, phase change behaviour near the release point, and experimental validation of the mathematical models.Multiphase and multicomponent reacting flows are critically important in many industrial applications. Recently there has been a rapid growth in the number of studies using computational techniques for multiphase and multicomponent flows for design, analysis and optimization of industrial products and processes. Despite these recent efforts, significant gaps remain in the simulation tools available to simulate these types of complex flow processes. The goal of this research is therefore to develop improved computational methods to simulate complex, multiscale processes in industrial applications.The student will be an important part of the research program. They will work closely with graduate students to develop test cases and realistic scenarios to simulate gas dispersion under well blowout conditions. The student will collaborate with graduate students on code development to improve the simulation tools. They will also be responsible for post-processing and analyzing the results of the case studies. Additionally, the student will help to run validation experiments, and help to analyze the collected data.The student should have completed at least two years of a degree in mechanical engineering, chemical engineering, or a closely related discipline in engineering or science. The student should be interested in mathematical modeling of physico-chemical phenomena and fluid flows, and have good computer skills. Further, the student should have some experience programming in C, C++, Java, or another similar language. Experience using Linux would be an asset, but is not required.
The project is the conduct of a systematic review. The student will assist me in all phases of the review process from development of the question, to protocol writing, and data extraction. This Joanna Briggs Institute (JBI)Systematic Review follows defined processes and uses specific templates for the data extraction and analysis phases. Reviews must be completed by a minimum of two JBI certified reviewers. Students will be mentored in the process of the conduct of a systematic review. The student will learn to develop the question, write the protocol, observe the search strategy as completed by a Librarian, and create a first draft of the protocol for publication in the JBI database of systematic reviews. The creation of the protocol necessitates a brief review of literature that the student will conduct with supervision and insert into the protocol. Phase two is the conduct of the review that involves execution of the search strategy by the librarian, a review of manuscript titles and abstracts for inclusion in the review (under supervision), participation in data extraction using an approved template, observation of the analysis process and recording the process to assist the team with the analysis, and drafting sections of the report. I am a nurse researcher with a program of research in home care with a focus on the safety of the home care client and family caregiver. Over the past decade my work has focused on identifying the safety issues in home care. The next phase will be developing interventions to address safety issues and the evaluation of these interventions.I am also a Joanna Briggs Institute certified systematic reviewer and participate in the conduct of systematic reviews on a continuous basis to address topics of interest to my program of research or to School of Nursing stakeholders.The student will be in the role of a trainee to learn all aspects of a JBI systematic review and will be mentored in each aspect by a JBI certified reviewer as required for all reviews. This training does not render the student JBI certified, however, if the student demonstrated the aptitude for reviews and if we have a certified trainer on site during the period of the internship this may be a possibility. Otherwise Students will be mentored in the process of the conduct of a systematic review. The student will learn to develop the question, write the protocol, observe the search strategy as completed by a Librarian, and create a first draft of the protocol for publication in the JBI database of systematic reviews. The creation of the protocol necessitates a brief review of literature that the student will conduct with supervision and insert into the protocol. Phase two is the conduct of the review that involves execution of the search strategy by the librarian, a review of manuscript titles and abstracts for inclusion in the review (under supervision), participation in data extraction using an approved template, observation of the analysis process and recording the process to assist the team with the analysis, and drafting sections of the report. Ability to read in English, to synthesize a series of studies and articulate a summary of the studies read. Willingness to work with a research team in the conduct of a systematic review on a health related topic. Ability to prepare a draft report in writing in English. Demonstrates initiative beyond that required by the professor.
This project involves anaerobic digestion of various fermentation wastes to generate growth media for cultivation of microalgae for biofuel production. Several  microalgae species (e.g., Scenedesmus species, chlorella vulgaris) will be grown using anaerobic digestate of fermentation wastes.  Robust microalgae species capable of assimilation of nitrogen and phosphorus of anaerobic digestates will be identified and the optimum microalgae cultivation condition (e.g., the degree of dilution of anerobic digestate, light intensity etc.) will be determined. Growth rate and maximum biomass concentration will be determined. Final stage involves  characterization of microalgal biomass to determine their lipid and starch content. This project provides insight into integration of wastewater treatment and microalgal biomass production to be used for biofuel production. My research aims to enhance the sustainability of production of chemicals and biofuel from renewable resources, particularly microalgae. One of the strategies to achieve the above goal is to use agricultural, industrial or municipal wastewater as a source of nitrogen and phosphorous to cultivate microalgae for biofuel production and simultaneously treat the wastewater. Robust microalgal species capable of growth on various industrial wastewater will be identified and their biomass will be characterized to determine their most appropriate application. This research is at the interface of wastewater engineering, algal biotechnology and advance analytical techniques.The student will be invloved in reviewing the scientifc literatures, performing anaerobic digestion of various wastes from fermentation industries in a bench scale anaerobic digester, cultivation of various species of microalgae on the anaerobic digestate of the fermentaion wastes, characterization of wastewater and characterization of the microalgal biomass. The student will be trained on using various equipment for wastewatre characterization (e.g., BOD, COD, nitrogen, phosphate, etc.,), flow cytometer on characterization of microalgal growth and GC/MS for biomass characterization of microalgal biomass. The stucent, in particular will develope knowledge and hands on experience oon wastewater engineering and algal biotechnology.An undergraduate student in chemical/biochemical or environmental engineering program, biological science with sound knowledge of biological systems will be capable of conducting this project. Familiarity with wastewater treatment technologies, particularly biological wastewater treatment, basic knowledge of microbiology and laboratory experience are assets. 
The design of interactive systems for behaviour change has emerged as a growing new area of research in Human-Computer Interaction within Applied Computer Science. Avoiding risky behaviours, living a healthy lifestyle, promoting safety and security-conscious behaviours, acting to preserve the environment and reduce climate change can all benefit from Persuasive Technologies (PTs). PTs are interactive systems designed to motivate desirable behaviour change.Personalizing persuasive technologies is the act of adapting PT contents and functionalities to be appropriate for the target users and increase their relevance, motivational appeal, and hence their overall effectiveness at promoting desirable behaviour change. Despite this growing interest and investments into PTs design, current PTs suffer a major limitation: They are not personalized to be appropriate for the target user(s). Research has shown that personalizing PTs will increase their efficacy at motivating the desired behaviour change and that not personalizing PTs could be detrimental to behaviour change. However, there is little knowledge on how PTs can be personalized. To solve this problem, we propose a user-centered approach for personalizing PTs to motivate behaviour change. In this project, we are generally interested in applying the user-centered and participatory design approach (which involves the target users at every stage of the system design process) to design and evaluate PTs such as Games, Mobile, Social Media and Web Applications, and Virtual Reality that are personalized to be appropriate for the target. We are mostly interested in designing these systems to solve problems that are of global importance especially in the area of health and wellness (e.g, promoting a healthy lifestyle, physical activity, healthy eating, smoking cessation) and safety and security (e.g., avoiding risky driving behaviour). Problem domains such as energy conservation and climate change are also of interest. Interconnections can be established through similarity of interest, co-authorship, co-reference or co-citation.Our research group is generally interested in designing and evaluating interactive systems such as Persuasive and Assistive System, Serious Games, Mobile, Social Media, and Web Applications, and Personalized and Adaptive Systems to solve real-life problems. These are active Human-Computer Interaction (HCI) research areas. We are mostly interested in using these systems to solve problems that are of global importance especially in the area of health and wellness (e.g, promoting a healthy lifestyle, physical activity, healthy eating, smoking cessation) and safety and security (e.g., avoiding risky driving behaviour). Problem domains such as energy conservation and climate change are also of interest. The student will join a team of faculty, postdoctoral researchers and graduate students working on various projects at the Human-Computer Interaction Lab. The student would work with graduate students on projects that involve developing and evaluating persuasive systems. There is flexibility for the students to focus on a particular application; games, mobile application, social media and web application design or some combinations. The student would have access to collections of computer science papers and other relevant literature and resources (software and hardware) needed for the project. We hope to publish at least a fully refereed paper at the end of the project and with additional work to be carried out remotely after the end of the Globalink visit we could possibly generate more publications.The student needs to have a strong programming and design skills, be interested in working with people. Previous experience with games, mobile application, social media and web application design and development will be of advantage. Familiarity with or interest in pursuing graduate studies in one of the following areas would be highly desirable: human-computer interaction, web intelligence, computer graphics, visualization, data analytics, machine learning, text mining, information retrieval.
This research explores experimental processes in public design: adopting urban landscape strategies to counterbalance visibility asymmetry in contested heritage landscapes. Contested heritage troubles the North American landscape where people have lost land rights on the basis of ethnicity, skin color, and economic or political status. The project is to pilot new methodologies which blur the boundary between past and present, creating activity in contemporary landscapes that is historically situated.The particular project engages the community of Africville, Halifax, Nova Scotia: a community with a contested status consisting of 400 majority African-Nova Scotians.  It was largely demolished in the late 1960s by the city of Halifax under the auspices of ‘slum clearance’, however, many former inhabitants still claim residency.  Presently the city of Halifax faces a class-action lawsuit from many residents for lost property reparations.  The section of town hosts the Africville Museum, a highway, and a park.   The proposals have been developed through historical research and consultations with the Executive Director of the Africville Museum. They recognize events, experiences, and places by situating lived experiences in a historical context without relegating the site to history. They host activities like witnessing a forgotten view or a restored domestic garden, working a community garden, receiving baptismal rites, or gathering for annual community reunions. By actively amplifying Africville’s visibility in the social imagination of the city the proposals disrupt contemporary efforts to minimize or erase the Africville story.My research addresses the aesthetics of technology: how building methods and materials impact the perception of our environment; and how an aesthetic inquiry into the means and methods of building technologies can reinform their use.  Digital technologies and their application to construction processes is one component of this work.  Other areas of investigation include material research and its relationship to computation, as well as the exploration of new design processes.  Writings, exhibits, and built projects are the vehicles for inquiry, often carried out in partnership with industry and community groups.  I currently teach Design, Building Systems, and Technology Research.The Research assistant will develop research in interpretive landscapes and community focused design.  Work will be performed under direct supervision of the Principal Investigator (PI) Assistant Professor in Design and Technology, James Forren.  Duties include, but are not limited to:- Design and construction of landscape intervention prototypes- ongoing development of literature review of urban landscape; community design; Africville, Nova Scotia; racist urban policy- mapping - archival research- site modeling- article writing- grant writing- interviewsNecessary skills and experience include:- creativity and critical thinking skills- strength in architectural design- sketching, drafting, and descriptive geometry- basic knowledge of materials and methods of construction.  - digital production abilities in graphic, drafting, and/or three-dimensional modeling software- Experience working in community contexts
The position supports ongoing research in precast concrete formliner technology.  This research is supported by the Canadian Prestressed/Precast Concrete Institute (CPCI) and conducted in partnership with Strescon Limited, a Nova Scotia-based Small-to-Medium Enterprise (SME) and regional leader in precast concrete production and export to Canada and the U.S.  The research will develop advanced, novel technologies in formliner production.  These include parametric pattern-generation and actuated molds.  Parametric pattern-generation adapts a custom defined pattern to the unique proportions and geometries of a specific facade.  Thus a single computer model definition can serve a variety of building facades, resulting in significant process efficiencies.  An actuated mold uses the same physical mold, but by applying pressure or repositioning elements it results in unique configurations.  Thus, a single formliner behaves dynamically.  Using the same formliner a producer can generate an array of unique patterns.   This results in significant material, process, and labor efficiencies.The Material, Body, and Environment Laboratory is a design and research studio evaluating, promoting, and delivering architectural technologies for community non-profits as well as small-to-medium enterprises in the architecture, engineering, and construction industry with an emphasis on local communities and industries.  Projects involve collaboration between students, researchers, industry professionals and community groups from across Canada and abroad in the fields of Architecture, Art, Social Sciences and Humanities, Engineering, Construction, and Manufacturing.  The Research assistant will develop research in new material technologies and novel digital processes of design and manufacture.  Work will be performed under direct supervision of the Principal Investigator (PI) Assistant Professor in Design and Technology, James Forren.  Duties include, but are not limited to:- ongoing development of literature review of architectural precast concrete innovations- experiments with the mechanical properties of polymer-based precast concrete formliners - development of novel CNC mill ‘tooling’ processes- development novel visual scripting definitions for parametric mold patterns- production of dynamic formliner virtual and physical prototypes- assistance with writing NRC small projects application.Work term outcomes include, but are not limited to:- knowledge of best practices in precast concrete design and construction technology, leading to general awareness of best-practices in building design and construction technologies- development of skills and experience in research of applied architectural technologies- skills and knowledge in advanced manufacturing and prototyping technologies, both digital and physical, including Computer Numerically Controlled (CNC) manufacturing and advanced surface topology rationalization- skills and knowledge in Building Information Modeling (BIM) technologies, including parametric design methods and visual scripting languageNecessary skills include:- creativity and critical thinking skills- strength in architectural design- sketching, drafting, and descriptive geometry- basic knowledge of materials and methods of construction - digital production abilities in graphic, drafting, and/or three-dimensional modeling software- Pre-existing knowledge of precast concrete construction, visual scripting language, and/or CNC manufacturing is desirable, but not required.
Living in large social groups requires us to fulfill particular roles, with some individuals dominant within their social environment, and others subordinate. Our research program is focused on understanding how the brains of dominant individuals differ from the brains of individuals that are subordinate within their social hierarchy. To do this, we use mice, a social mammal that forms complex dominance hierarchies. We are currently investigating the role that an epigenetic regulator plays in dominance behaviour and this specific research project is aimed at using immunohistochemistry to determine whether social rank of group-housed male mice is correlated with levels of an epigenetic regulator in social-related brain areas.Many neurodevelopmental and psychiatric diseases (i.e., autism spectrum disorder, social anxiety disorder) are characterized by severe social impairments. To understand the neural mechanisms responsible for these diseases, our lab investigates the brain function required to drive social interactions. We use a combination of neural tracing, optogenetic/pharmacogenetic, and in vivo electrophysiological techniques to understand how epigenetic regulation affects social-related functional connectivity within neural circuits.Current projects in the lab include studies investigating the neural bases for social deficits related to Alzheimer’s disease, the epigenetic impact of perinatal infection, and the neural mechanisms responsible for position in a social hierarchy.The student will be sectioning brains, performing immunohistochemistry, and/or imaging and quantifying immunopositive cells in brain sections. The student may also be required to perform behavioural tests in mice, and thus will be expected to complete animal handling courses needed to work with animals at Dalhousie University.The student should have a strong neuroscience background and must be comfortable working with rodents. They will be required to work in English with graduate students/research assistants so strong interpersonal skills are necessary. They must also show a high level of commitment, and are expected to work full-time in the laboratory throughout their stay and to regularly attend/participate in lab meetings. Experience working with brain tissue and performing microscopy imaging is not required but would be an asset. 
The following example is an instance of a "Winograd schema". Consider the following sentence: "City council denied the group a parade permit because they feared violence." Most human subjects, if asked "who feared violence?", will answer "City council." On the other hand, if presented with the following grammatically identical sentence, different only in the embedded clause's verb, most subjects will answer "the group": "City council denied the group a parade permit because they advocated violence." Many critics of artificial intelligence have used examples such as these to argue that computers cannot think, at least not as people do. Some critics claim that these examples demonstrate an essential "embodied" characteristic to human intelligence. Others think that this shows that human intelligence is holistic, and since computers rely on explicit rules, they cannot model what humans do.The purpose of this research project is apply standard deep learning techniques for natural language processing to labeled data sets of human textual interaction, and produce a Winograd schema solver. The project involves some unusual challenges for supervised machine learning: although there are many gigabytes of training data available, Winograd schemas must be generated by hand (although there are some data sets with ~140 examples publicly available). My education, training and research are in the mathematics and computer science appropriate to understanding the mind. I have also worked for multiple companies that apply artificial intelligence, including most recently Maluuba. At present, I am focused on deep learning and other contemporary data driven approaches to artificial intelligence that are providing spectacular leaps at historically intractable problems for modelling cognition, such as translation and planning motor behaviour. The specific area I will be investigating is the use of large data sets from human behaviour in online social networking for extracting and modelling semantic knowledge.The successful student will contribute to the design and programming of the Winograd scheme solver. They will also be involved in investigating existing approaches to this and similar problems through study and presentation of research. Programming for this project will be done using reproducible methods. Deliverables will be in some public format such as Jupyter notebook. Both the student and the supervisor will contribute to programming tasks, and should be comfortable with collaborative design and implementation of software.The project will most likely be completed in python using such toolkits as sklearn and tensorflow. The successful applicant should have a strong interest in artificial intelligence, some programming background, and either background in python or a willingness to learn it quickly.

La fréquence cardiaque (HR) et la pression sanguine (BP) augmentent au cours de l'exercice par des signaux neuronaux provenant de centres cérébraux supérieurs - appelés commande centrale (CC). Plus précisément, CC se réfère à l'ensemble parallèle de signaux neuronaux dirigés vers le muscle squelettique actif (c'est-à-dire le mouvement volontaire) et le «centre de contrôle cardiovasculaire» dans le tronc cérébral. Les recherches antérieures sur l'homme (Williamson JW, 2010) et sur les animaux (Alam & Smirk, 1937) ont démontré l'importance du cortex moteur primaire (M1) en tant que zone cérébrale impliquée dans les réactions de la FC et de la PA à l'exercice. Dans l'étude en cours, la stimulation magnétique transcrânienne non invasive (TMS) sera utilisée pour réduire temporairement l'excitabilité de M1 (région du biceps) pour aider à découvrir le rôle spécifique que le M1 a sur la maîtrise des RH et de la BP pendant l'exercice du bras-manivelle.La puissance de sortie lors de l'exercice ergométrique à base cyclique est déterminée par le produit de la vitesse de pédalage (c'est-à-dire la cadence) et la résistance au volant. Il a été démontré lors de l'exercice cycliste que les cadences plus rapides, au même niveau de puissance, ont montré des résultats cardiorespiratoires plus importants (Price et al., 2007) et à la jambe (Coast & Welch, 1985; Hagan et al., 1992). Les explications possibles de cet effet liés à la cadence incluent: 1) un signal à médiation CC plus élevé de M1, et / ou 2) une efficacité mécanique réduite. Le but de ce projet entièrement développé est de tester les hypothèses selon lesquelles une excitabilité réduite de la zone de biceps de M1 (via TMS inhibiteur) diminuera la réponse cardiorespiratoire médiée par la cadence, même si elle contrôle les exigences physiologiques internes.My research area is a combination of neurophysiology, biomechanics, and cardiovascular physiology. I use biomechanical tools to investigate the changes in the nervous system that happens when persons with a mobility impairment use Functional Electrical Stimulation (FES). My laboratory investigates the effect of FES from the behavioral to the mechanistic (systems) levels. Mon domaine de recherche est une combinaison de neurophysiologie, de biomécanique et de physiologie cardiovasculaire. J'utilise des outils biomécaniques pour étudier les changements dans le système nerveux qui se produisent lorsque des personnes ayant une déficience de la mobilité utilisent la stimulation électrique fonctionnelle (FES). Mon laboratoire étudie l'effet de la FES au niveaux comportementaux et mécanistiques (systèmes).At the start of the project, the student will help in the data collection. Following the completion of some experimental sessions, the student will be able to do some of the data analysis as well as group-averages. It is our plan that the student will be able to discuss the results from the experiment after the end of the first month within the laboratory. The student will also participate in the weekly lab meeting where all of the projects occurring within the lab are discussed in an informal setting.Au début du projet, l'édudian aidera à la collecte de données. Après l'achèvement de certaines sessions expérimentales, l'étudiant pourra faire une partie de l'analyse des données ainsi que des moyennes de groupe. C'est notre plan que l'étudiant pourra discuter des résultats de l'expérience après la fin du premier mois au sein du laboratoire. L'étudiant participera également à la réunion hebdomadaire de laboratoire où tous les projets se déroulant au sein du laboratoire sont discutés dans un cadre informel.The student should have some basic knowledge in musculo-skeletal and neuro-anatomy, some knowledge of the cardiovascular changes occurring during exercise as well as a basic foundation in the biomechanical analysis of human movement.
Avec des tirs atteignant des vitesses de 110 à 141 km / h, un équipement de protection individuelle (EPI) est nécessaire pour protéger les gardiens de but de hockey sur glace. L'équipement du gardien a été développé pour diminuer les forces d'impact en utilisant une combinaison de matériaux de dérivation d'énergie et d'absorption d'énergie. Les matériaux de dérivation d'énergie sont généralement plus rigides et les matériaux absorbants, généralement constitués de mousses épaisses, sont situés entre la dérive d'énergie et le corps de l'utilisateur. Cependant, l'effet de cet équipement sur le corps de l'athlète est parfois négligé dans le processus de développement. L'EPI peut également entraîner des restrictions d'enveloppes verticales et horizontales.Récemment, la Ligue nationale de hockey (LNH) a commencé à enquêter sur les changements de règles qui réduiront la taille de l'équipement de coffre et de bras du gardien de but à un équipement plus approprié. Afin de diminuer la taille de l'équipement, des matériaux de dérivation élevés peuvent être utilisés en échange de matériaux absorbant l'énergie plus épais afin de maintenir l'efficacité de l'équipement à la diminution des forces d'impact de la rondelle. Ces matériaux de dérivation accrus peuvent entraîner des restrictions de mouvement pour le haut du gardien de but. Par conséquent, il est nécessaire d'examiner les effets biomécaniques du nouveau protège-poitrine sur le système musculo-squelettique du gardien de but.Le but de cette étude est de tester l'hypothèse selon laquelle la portée de l'épaule et du coude de mouvement (ROM) et l'enveloppe de portée seront réduites dans le nouveau protège-poitrine qui répond aux nouvelles règles et règlements de la LNH par rapport aux autres conditions de l'équipement du gardien de but du corps supérieur.Mon domaine de recherche est une combinaison de neurophysiologie, de biomécanique et de physiologie cardiovasculaire. J'utilise des outils biomécaniques pour étudier les changements dans le système nerveux qui se produisent lorsque des personnes ayant une déficience de la mobilité utilisent la stimulation électrique fonctionnelle (FES). Mon laboratoire étudie l'effet de la FES au niveaux comportementaux et mécanistiques (systèmes).My research area is a combination of neurophysiology, biomechanics, and cardiovascular physiology. I use biomechanical tools to investigate the changes in the nervous system that happens when persons with a mobility impairment use Functional Electrical Stimulation (FES). My laboratory investigates the effect of FES from the behavioral to the mechanistic (systems) levels. At the start of the project, the student will help in the data collection. Following the completion of some experimental sessions, the student will be able to do some of the data analysis as well as group-averages. It is our plan that the student will be able to discuss the results from the experiment after the end of the first month within the laboratory. The student will also participate in the weekly lab meeting where all of the projects occurring within the lab are discussed in an informal setting.Au début du projet, l'édudiant aidera à la collecte de données. Après l'achèvement de certaines sessions expérimentales, l'étudiant pourra faire une partie de l'analyse des données ainsi que des moyennes de groupe. C'est notre plan que l'étudiant pourra discuter des résultats de l'expérience après la fin du premier mois au sein du laboratoire. L'étudiant participera également à la réunion hebdomadaire de laboratoire où tous les projets se déroulant au sein du laboratoire sont discutés dans un cadre informel.The student should have some basic knowledge in musculo-skeletal anatomy as well as a basic foundation in the biomechanical analysis of human movement.
L'intérêt croissant pour la science du sport montre la nécessité de quantifier la technique sportive. Le kayak sprint est un sport extrêmement technique; Par conséquent, les performances peuvent facilement être influencées lorsque des modifications techniques sont introduites dans la technique. Malheureusement, il y a très peu d'informations publiées sur la technique du kayak de sprint d'élite, même si la technique est l'un des aspects les plus évalués du sport. La majorité de la recherche sur la biomécanique sur le kayak a étudié la façon dont les différentes composantes de l'effort de pagaie sont liées à la vitesse du bateau ou à d'autres facteurs de distance temporelle. Ces études ne s'intéressent pas aux mouvements des athlètes, ou ceux qui le sont ont de nombreuses limitations, y compris la faible taille des échantillons, le faible choix des variables indépendantes, le manque de techniques de normalisation et les problèmes liés à la conception expérimentale.Les unités de mesure d'inertie (IMU) sont de plus en plus répandues dans la recherche et la pratique en sciences du sport et fournissent une nouvelle méthode pour mesurer le mouvement de l'athlète. Bien que l'utilisation d'IMU pour recueillir des informations cinématiques à partir de sujets humains ont un progrès prometteur dans la recherche biomécanique, il nécessite beaucoup de modélisation et de traitement du signal. Cela dit, des études de recherche antérieures ont réussi à mesurer les mouvements tridimensionnels dans le corps inférieur et le haut du corps en utilisant des IMU pendant les mouvements statiques et dynamiques. Cependant, l'utilisation d'IMU pour mesurer le mouvement de l'athlète nécessite encore des étapes de validation.L'objectif principal de cette étude est de valider l'utilisation des IMU pour quantifier le mouvement de pagination qui conduira au développement de méthodes novatrices pour améliorer les performances dans le sport du sprint de kayak.My research area is a combination of neurophysiology, biomechanics, and cardiovascular physiology. I use biomechanical tools to investigate the changes in the nervous system that happens when persons with a mobility impairment use Functional Electrical Stimulation (FES). My laboratory investigates the effect of FES from the behavioral to the mechanistic (systems) levels. Mon domaine de recherche est une combinaison de neurophysiologie, de biomécanique et de physiologie cardiovasculaire. J'utilise des outils biomécaniques pour étudier les changements dans le système nerveux qui se produisent lorsque des personnes ayant une déficience de la mobilité utilisent la stimulation électrique fonctionnelle (FES). Mon laboratoire étudie l'effet de la FES au niveaux comportementaux et mécanistiques (systèmes).At the start of the project, the student will help in the data collection. Following the completion of some experimental sessions, the student will be able to do some of the data analysis as well as group-averages. It is our plan that the student will be able to discuss the results from the experiment after the end of the first month within the laboratory. The student will also participate in the weekly lab meeting where all of the projects occurring within the lab are discussed in an informal setting.Au début du projet, l'édudiant aidera à la collecte de données. Après l'achèvement de certaines sessions expérimentales, l'étudiant pourra faire une partie de l'analyse des données ainsi que des moyennes de groupe. C'est notre plan que l'étudiant pourra discuter des résultats de l'expérience après la fin du premier mois au sein du laboratoire. L'étudiant participera également à la réunion hebdomadaire de laboratoire où tous les projets se déroulant au sein du laboratoire sont discutés dans un cadre informel.The student should have some basic knowledge in musculo-skeletal anatomy as well as a basic foundation in the biomechanical analysis of human movement.
Ce projet vise une des prioritées des participants tétraplégiques, plus précisément, la réhabilitation de la fonction main et bras. L'approche FES contrôlée par l'EMG, présentée ici, combine les bénéfices attendus du biofeedback EMG et de la FES. Ce projet vise à démontrer l'effet positif d'une nouvelle génération de stimulateur électrique portatif qui utilise des électrodes de stimulation de surface. De plus, comme les systèmes FES de surface peuvent être appliqués aux participants presque immédiatement après la blessure, ils ont le potentiel de devenir un très bon outil de réadaptation. L'objectif général de cette proposition est d'évaluer l'effet d'un système FES contrôlé par EMG sur la récupération fonctionnelle des muscles paralysés dans le SCI-IMFL. Le but spécifique de ce projet est d'établir la faisabilité d'un nouveau système FES contrôlé par l'EMG pour la restauration de l'adhérence palmaire.My research area is a combination of neurophysiology, biomechanics, and cardiovascular physiology. I use biomechanical tools to investigate the changes in the nervous system that happens when persons with a mobility impairment use Functional Electrical Stimulation (FES). My laboratory investigates the effect of FES from the behavioral to the mechanistic (systems) levels.Mon domaine de recherche est une combinaison de neurophysiologie, de biomécanique et de physiologie cardiovasculaire. J'utilise des outils biomécaniques pour étudier les changements dans le système nerveux qui se produisent lorsque des personnes ayant une déficience de la mobilité utilisent la stimulation électrique fonctionnelle (FES). Mon laboratoire étudie l'effet de la FES au niveaux comportementaux et mécanistiques (systèmes).At the start of the project, the student will help in the data collection. Following the completion of some experimental sessions, the student will be able to do some of the data analysis as well as group-averages. It is our plan that the student will be able to discuss the results from the experiment after the end of the first month within the laboratory. The student will also participate in the weekly lab meeting where all of the projects occurring within the lab are discussed in an informal setting.Au début du projet, l'édudian aidera à la collecte de données. Après l'achèvement de certaines sessions expérimentales, l'étudiant pourra faire une partie de l'analyse des données ainsi que des moyennes de groupe. C'est notre plan que l'étudiant pourra discuter des résultats de l'expérience après la fin du premier mois au sein du laboratoire. L'étudiant participera également à la réunion hebdomadaire de laboratoire où tous les projets se déroulant au sein du laboratoire sont discutés dans un cadre informel.The student should have some basic knowledge in musculo-skeletal and neuro-anatomy, as well as a basic foundation in the biomechanical analysis of human movement.

Dairy and pulses are the sources of valuable ingredients with promising applications in functional foods and nutraceuticals. While many new dairy and pulse ingredients have recently emerged on the market, their nutritional potential remains highly unexplored. Two projects are designed to investigate pulse flours and milk protein fractions. In the first project, raw and processed lentil and navy bean flours varying in their particle size will be assessed for their carbohydrate digestion rate using in vitro methodology. The intern will learn how to work with pulse flours, simulate oral and gastrointestinal digestion, measure glucose and other analytes using YSI biochemistry analyzer, ELISA and other spectrophotometric methods, analyze data and perform statistical analyses.  This project requires strong analytical skills and attention to details. The second project will be focused on the physiological evaluation of milk protein fractions (whey proteins and caseins) using small laboratory animal models.  The primary objective of this project is to evaluate the effect milk protein sub-fractions on blood glucose control in laboratory animals. The blood will be collected for glucose and pancreatic and gastrointestinal hormones including insulin, GLP-1, amylin, and others. This project requires the experience with handling the laboratory animals, strong analytical skills and attention to details. The intern will learn how to assess short- and long-term responses to dietary intervention in laboratory animals, analyze blood samples for biomarkers of blood glucose control, analyze data and perform statistical analyses.     Functional foods and ingredientsMilk, dairy products and ingredientsPulses, pulse flours and powdersBlood glucose controlFood intake regulation and satietyObesityType 2 diabetesInterns will be responsible for data collection and analysisIntern(s) will obtain appropriate lab safety training before they commence their work in the labIntern who will be working with laboratory animals will be required to take a training course before she/he commences any work with lab animalsGeneral laboratory skillsAttention to detailsLab training in chemistry and biochemistryReport writingTeam workGood communication skillsFluent English
Due to the low cost and flexibility, Software Defined Radar (SDR) is getting popular not only in military purpose but also in many areas including agricultural purpose. Detecting foreign object in different medium (i.e., wooden-box mines in vegetation, rocks covered with plants, foreign object in the body, or human detection over the wall) is quite challenging if it faces with the cost. Either using multiple antenna or moving antenna will provide wide Synthetic Aperture Radar (SAR) for future image processing to find hidden object. This project will result in project members’ understanding about the principles of electromagnetic spectrum (especially FMCW radar using L, S, or C band), enhance image processing technique related with SAR, and increase knowledge of both software and hardware use by accomplishing a SDR Frequency Modulated Continuous Wave (FMCW) radar system as well as communication skill.This software defined FMCW radar system is an innovative and sensational topic in many research area, especially in agriculture, which can lead to future agricultural automation and robotics research.My research interests are sensor application, bio-image processing, machine learning, hyper-/multi-spectral camera, real-time bio-systems automation, and making deliverable applications using new concepts of bioelectronics, computer science, and bioinstrumentations to solve food and agricultural problems.Current goal of bio-systems automation program is to develop a novel, automated, and integrated precision system that increase crop productivity, enhance the quality of fruit, and improve the sustainability of the industry.Current topics are below:   Bio-systems AutomationReal-time Optimization/Modeling using ANN/Deep LearningHyper-/Multi-spectral Camera Field-programmable Gate Array (FPGA) based Smart Camera development/applicationUnmanned Aerial Vehicle (UAV) and Unmanned Ground Vehicle (UGV) application3D image processingStudent will learn how to make C++ or C# interface for sensing technology and SDR. Then, he/she will develop a program module either image processing or sensor signal processing as well as data acquisition from the field for system verification.Programming skills regardless of programming languages.Not mandatory but better to take some pre-requisites like below:1. Electric Circuit2. Digital Circuit3. Microprocessor related course
In an intensely competitive market such as wine grape production, it is essential that growers have the means to estimate quality and quantity of the grapes they produce as accurately as possible. Current methods are manual and inaccurate. Accurate yield and quality forecasting enables vineyard managers to better prepare for harvest, both in terms of planning selective block harvesting and for allocating resources for total expected tonnage, crush processing, and tank capacity and to improve the quality/taste of wine as well.  Critical decisions are made during the season based on the expected outcome of each season’s harvest. To solve this challenge, an enhanced yield monitoring system that can process 3D image with the combination of laser projection and color image and/or Hyper-/Multi-spectral camera technologies can be utilized to better predict of grape yield. These 3D camera technique and/or Hyper-/Multi-spectral camera based bio-imaging processing is quite innovative and sensational topic in agricultural engineering which can lead to future agricultural robotics research.My research interests are sensor application, bio-image processing, machine learning, hyper-/multi-spectral camera, real-time bio-systems automation, and making deliverable applications using new concepts of bioelectronics, computer science, and bioinstrumentations to solve food and agricultural problems.Current goal of bio-systems automation program is to develop a novel, automated, and integrated precision system that increase crop productivity, enhance the quality of fruit, and improve the sustainability of the industry.Current topics are below:   Bio-systems AutomationReal-time Optimization/Modeling using ANN/Deep LearningHyper-/Multi-spectral Camera Field-programmable Gate Array (FPGA) based Smart Camera development/applicationUnmanned Aerial Vehicle (UAV) and Unmanned Ground Vehicle (UGV) application3D image processingStudent will learn how to make 3D/Hyper-/Multi-sprctral camera programming using dynamic liking libray (DLL) and C++ or C#. Then, he/she will develop a program module either communication, image buffering or mathematical calculation as well as data acquisition from the field for system verification.Programming skills regardless of programming languages.Not mandatory but better to take some pre-requisites like below:1. Electric Circuit2. Digital Circuit3. Microprocessor related course
Real-time bio-image processing for agriculture requires powerful computing system. However, one of the most powerful i7 CPU could not process a image in few milliseconds which would be required for fast bio-imaging processing including but not limited to product sorting, process automation, ground image sensing for agrochemical spray, and more.To overcome this challenge, ultimate solution would be the hardware processor method with parallel calculation. Among the many applications, Field Programmable Gate Array (FPGA) would be the powerful solution due to the flexibility for small amount of production and fast calculation power instead of DSP (Digital Signal Processor) or ASIC (Application-Specific Integrated Circuit). Little attention was paid for FPGA application in image processing  purpose except hardware image processing for corn grain sorting (Pearson, 2009) and GLCM (Grey Level Co-occurrence  Matrix) application with FPGA (Siéler  et al., 2010) up to date except biomedical image processing area.This FPGA based bio-imaging processing development is quite innovative and sensational topic in agricultural engineering which can lead to future agricultural robotics research.My research interests are sensor application, bio-image processing, machine learning, hyper-/multi-spectral camera, real-time bio-systems automation, and making deliverable applications using new concepts of bioelectronics, computer science, and bioinstrumentations to solve food and agricultural problems.Current goal of bio-systems automation program is to develop a novel, automated, and integrated precision system that increase crop productivity, enhance the quality of fruit, and improve the sustainability of the industry.Current topics are below:   Bio-systems AutomationReal-time Optimization/Modeling using ANN/Deep LearningHyper-/Multi-spectral Camera Field-programmable Gate Array (FPGA) based Smart Camera development/applicationUnmanned Aerial Vehicle (UAV) and Unmanned Ground Vehicle (UGV) application3D image processingStudent will learn Hardware Description Language for FPGA programming. Then, he/she will develop a program module either communication, image buffering or mathematical calculation as well as image acquisition from the field for system verification.Programming skills regardless of programming languages.Not mandatory but better to take some pre-requisites like below:1. Electric Circuit2. Digital Circuit3. Microprocessor related course
This research involves the investigation of brain development with magnetic resonance imaging (MRI) examinations acquired at Boston Children's Hospital, Harvard Medical School. This is a multi-disciplinary research project that combines computational technologies with statistical analysis techniques and medical imaging to answer fundamental questions in neuroscience. Research goals include improving our collective understanding of healthy brain development as well as abnormal brain development associated with neurodevelopmental disorders which in turn can help inspire new therapies. Research goals also include the development of technologies to help better characterize and diagnose a variety of disorders along with improving early detection capabilities. Early detection has the potential to improve the standard of patient care as earlier treatments typically produce better outcomes. This research project will build upon large scale studies previously completed on healthy brain development (1,069 patients) and autism (2,250 examinations, the world's largest). Future work will expand into attention-deficit hyperactivity disorder, multiple sclerosis, cerebral palsy and more.My research investigates brain development among children with magnetic resonance imaging (MRI) examinations acquired at Boston Children's Hospital, Harvard Medical School. My research background is highly varied and includes training in Neuroscience, Biomedical Engineering, Medical Physics, Electrical and Computer Engineering. My research is multi-disciplinary and combines computational technologies with statistical analysis techniques and medical imaging to answer fundamental questions in neuroscience. I am the Canada Research Chair in Bioinformatics at St. Francis Xavier University as well as a Research Associate with Boston Children's Hospital and Harvard Medical School. I am also an affiliated researcher with Massachusetts General Hospital.This project can accommodate students with a variety of backgrounds from technical personnel responsible for computer programming, to mathematics/statistics students responsible for conducting technical analyses, to physics students interested in the fundamentals of MRI measurements, to more health and medically oriented students responsible for analysis of study findings, background research and neuroscience hypothesis development. This overall research includes many sub-projects that can be assigned to students based on their individual interests and educational backgrounds.These are flexible positions that can accommodate students from a variety of backgrounds including students with experience in computer programming, mathematics and/or statistics, physics/biophysics/medical physics, and medicine / health / human biology. The only requirement beyond having experience in one or more of the aforementioned disciplines is for the students to have a strong interest in studying brain development.
We propose the following steps to tackle this challenge:• Investigate soil quality and contamination of vineyards. This step includes chemical analysis of contaminants, qualitative and quantitative measures of soil quality and fertility as well as productivity and chemical contents of crops.• In parallel, design and test methodologies for soil remediation that includes combinations of cover crops, beneficial microbes, and agrominerals. Testing will be done first in laboratory to optimize the conditions for the best strategies. • Following the pre-analyses of soils and plants, test the optimized strategies in a field pilot-study with assessment and monitoring of ecosystem performance from crops, cover plants, soil microorganisms and post analysis of contamination in soil and plants. This combined methodology of testing under controlled conditions and in the field will allow for complete understanding of the interactions among the various remedial components. It will allow us to determine the most productive and effective combinations of cover crops, agrominerals, and beneficial microbes. For Ontario vineyards, we choose to test chicory, alfalfa, red clover and oil seed radish as cover crops and Spanish River Carbonatite as an agromineral. The most effective combinations will then be tested in parallel in the greenhouses and in the fields to complete assessment and commercialization potential. Prior and after such testing, contamination levels in soils and crops will be assessed. The project is thus composed of two phases encompassing six specific projects in addition to the commercialization assessment. This is a joint project between Brock University (BU) and Wilfrid Laurier University (WLU). Because of growing concerns about environmental degradation and health risks caused by chemical contamination in soil and crops, farmers are interested in finding alternative strategies to reduce the use of chemical fertilizers and pesticides while improving the overall ecosystem health. We propose an innovative strategy where three cover crops, an agromineral (a specific type of soil that possesses fertilizing properties), and a cocktail of beneficial microbes are added simultaneously to contaminated soil. To test this strategy, this project aims to monitor the agroecosystem responses (soil, plants and pest infestations) in a vineyard and farms in the region of Niagara.The student will be a research assistant who will work along graduate students in the field or greenhouse tests. The student will have the opportunity to develop research skills while learning how to monitor ecosystem responses to the different strategies. The student will be responsible to not only collect data in the field but also support data entry and basic checking for quality control. The student will be able to acquire field skills such as how to measure plant growth, identify plant species, and how to evaluate level of pest infestation. It is possible, depending on the skills of the student, to have short term project connected to this larger one.This project can be undertaken by a senior undergraduate or recent graduate in the field of Biology or Environmental Sciences. Field work experience is needed; Advanced knowledge in ecology will be required; some knowledge of plant physiology, soil science, or insect ecology, and research methodologies would be an advantage. As this project is highly collaborative, team work ethics and good communication skills will be important. 
Myocardial infarction or a heart attack, a medical condition in which regions of a patient's myocardium lose viability due toprolonged ischemia, is a prominent cause of serious complications, including heart failure and ventriculararrhythmia. Previous studies have demonstrated that infarct region play an important role in creating abnormalelectrical activity of the heart. A T1 mapping technique, namely the multi-contrast late gadolinium enhanced(MCLE) imaging, have recently shown to be more reproducible in quantifying infarct volumes than theconventional late gadolinium enhanced cardiac magnetic resonance (LGE-CMR) technique. Further, a recentstudy has shown that infarct volumes extracted from MCLE images were more sensitive in predicting patientoutcomes than those extracted from conventional LGE-CMR images.Recently, computational modeling of hearts has emerged as a promising tool to guide patient-specific diagnosisand the treatment of associated rhythm disorders. However, to accurately represent patient-specific structuralremodeling, computational models must incorporate accurate geometric reconstructions of infarct regions.Given that the infarct regions extracted from MCLE images are more accurate than the ones extracted fromconventional LGE-CMR images, the personalized models built using infarct regions extracted from MCLEimages may provide more sensitive in predicting abnormal electrical activity of the heart. The objective of thisstudy is to test this hypothesis.I am a Professor in Biomedical Engineering. My primary research is driven by the emerging need for robust image analysis methodologies for patient-specific analysis of non-invasive imaging for clinical diagnosis and prognosis. I am also interested in applications of machine learning in medical imaging. My current projects include myocardial tissue characterization from cardiac MRI, digital histopathological image analysis for Hirschsprung disease, and 3D image analysis for liver interventions.  By converting the prototype Matlab code already developed in our lab, the student will develop a standalonesoftware tool to segment the cardiac chambers in MRI images. The student will then utilize the developed softwaretool to segment the cardiac structures including the myocardial infarction from the MRI images, and toreconstruct the cardiac geometry in 3D. Finally, the student will built computational heart models using the finiteelement modeling software and simulate electrical activity of the heart.It would be ideal to know a bit of programming using Matlab. Knowing C++ or Java is a big advantage, but not essential to function well. Students from biomedical and engineering sciences will fit well into the project. The student will have a great opportunity to interact with clinicians involved in the project.  
After 20 years of investment in remediation efforts, Canada still has over 22,000 federal hazardous sites where contaminated groundwater and soil pose threats to public health. If we were to use existing technologies, such as groundwater extraction and bioremediation, to remediate these sites, approximately $4.9 billion will be needed for the cleanup in the coming decades. New technologies that improve the efficiency of site cleanup have the potential to save money and speed the time required for site remediation.This 12-week long summer project will examine the use of persulfate for in situ remediation of contaminated groundwater and soil. In situ remediation using persulfate, also known as in situ chemical oxidation (ISCO), involves the injection of sodium persulfate solutions into the subsurface. Upon contact with iron-containing minerals, persulfate is converted into sulfate and hydroxyl radicals, i.e., highly reactive oxidants that can oxidize a wide range of organic contaminants. The technology is simple, easy to deploy, but its use is often limited because we currently lack the basic understanding about environmental factors that may affect persulfate chemistry and contaminant oxidation. Under the supervision of the professor, the student will conduct experiments in the environmental laboratory at Carleton University to fulfill some of the knowledge gaps related to the persulfate ISCO technology. The goal of the project is also to give the student opportunities to learn how to operate modern analytical instruments, and to interact with Master and PhD students in our program.My research expertise is in the general area of environmental engineering and environmental chemistry. Specific research topics that I am pursuing include, but are not limited to: remediation of contaminated soil and groundwater, treatment of oil sands process water, fate and transformation of emerging contaminants of concerns, biogeochemical processes that affect the fate of trace metals in natural and engineered systems, and passive sampling techniques for monitoring metals.The student will help the professor and Master and PhD students conduct experiments in the laboratory. The student will prepare solutions for testing (e.g., prepare buffers, measure and adjust pH), set up and conduct contaminant oxidation experiments, collect data and analyze data. In addition, the student will read papers on different topic to expand his/her knowledge about the field of environmental engineering and water treatment.The project is chemistry and engineering oriented. Therefore, it is expected that the student possesses good chemistry background, and preferably also engineering background. Prior experience working in the laboratory (e.g., experience with using pipettes, pH meter, preparing buffer solutions etc.) is also desirable, although not required. If the student does not have prior laboratory experience, the professor and the PhD students in the group will provide training at the beginning of the internship.
This project requires design and development of algorithm for recognizing activities (e.g., walking, running, sitting, standing, sleeping etc.) from the accelerometer and GPS data from smart phones of users. Most of such data in in the form of time series (data that is indexed in time order). Can we efficiently detect periodically re-occurring activities in time series data from smart phones of users? Steps involved (but not limited to): 1) Design and implementation of a activity detection algorithm using accelerometer and GPS data2) Extending the design and implementation of the algorithm make it distributed and parallel in nature for Big Data 3) Extensive evaluation and scalability analysis on synthetic and real-life datasets Research-Area 1: Big Data Analytics Big data analytics includes processing of data that is huge in volume, velocity and variety to uncover hidden patterns, correlations, trends, preferences and other useful information that may help in making intelligent and informed decisions. Research-Area 2: Data Modeling and Management Data-modeling refers to design and development of data formats that can be used to store, exchange, retrieve or analyze data. It ranges from simple database design, object-oriented programming, to ontologies, semantics, and more. Data modeling and management involves progression from abstract and conceptual-models to descriptive and logical-model and eventually to concrete and physical schemas.1) Design and implementation of a activity detection algorithm using accelerometer and GPS data2) Extending the design and implementation of the algorithm make it distributed and parallel in nature for Big Data 3) Extensive evaluation and scalability analysis on synthetic and real-life datasets Requirements: - Good programming skills using C++ or Java - Knowledge of database systems - Good writing skills 



Classification is a well-known technique in Machine Learning that enables prediction by classifying data into different categories based on learning from past or historical data. Temporal classification further takes into account to give higher priority to recent data and lower priority to older data to update its learning. This project aims at performing classification on big data, i.e., that is large in volume, velocity and variety. Steps involved (but not limited to): 1) Design and implementation of a temporal classification algorithm 2) Apply training data to the algorithm developed in step 1 3) Performing prediction to the algorithm trained in step 2 4) Extending the design and implementation of the algorithm make it distributed and parallel in nature 5) Extensive evaluation and scalability analysis on synthetic and real-life datasets Research-Area 1: Big Data Analytics Big data analytics includes processing of data that is huge in volume, velocity and variety to uncover hidden patterns, correlations, trends, preferences and other useful information that may help in making intelligent and informed decisions. Research-Area 2: Data Modeling and Management Data-modeling refers to design and development of data formats that can be used to store, exchange, retrieve or analyze data. It ranges from simple database design, object-oriented programming, to ontologies, semantics, and more. Data modeling and management involves progression from abstract and conceptual-models to descriptive and logical-model and eventually to concrete and physical schemas.Steps involved (but not limited to): 1) Design and implementation of a temporal classification algorithm 2) Apply training data to the algorithm developed in step 1 3) Performing prediction to the algorithm trained in step 2 4) Extending the design and implementation of the algorithm make it distributed and parallel in nature 5) Extensive evaluation and scalability analysis on synthetic and real-life datasets Requirements: - Good programming skills using C++ or Java - Knowledge of database systems - Good writing skills 
A recommendation system is an information filtering system that attempts recommend by predicting likelihood of rating or preference that a user would be interested in. This project may require building next generation of recommendation systems that can consume large amounts of data efficiently and perform effective and accurate recommendations. Can context or other related information about users and environment be utilized in performing recommendations? Steps involved (but not limited to): 1) Identify and investigate different possible contextual data that can be utilized in recommendation 2) Design and implementation of algorithm for recommendation 4) Extending the design and implementation of the algorithm make it distributed and parallel in nature 5) Extensive evaluation and scalability analysis on synthetic and real-life datasets Research-Area 1: Big Data Analytics Big data analytics includes processing of data that is huge in volume, velocity and variety to uncover hidden patterns, correlations, trends, preferences and other useful information that may help in making intelligent and informed decisions. Research-Area 2: Data Modeling and Management Data-modeling refers to design and development of data formats that can be used to store, exchange, retrieve or analyze data. It ranges from simple database design, object-oriented programming, to ontologies, semantics, and more. Data modeling and management involves progression from abstract and conceptual-models to descriptive and logical-model and eventually to concrete and physical schemas.Steps involved (but not limited to): 1) Identify and investigate different possible contextual data that can be utilized in recommendation 2) Design and implementation of algorithm for recommendation 4) Extending the design and implementation of the algorithm make it distributed and parallel in nature 5) Extensive evaluation and scalability analysis on synthetic and real-life datasets Requirements: - Good programming skills using C++ or Java - Knowledge of database systems - Good writing skills 
The Carleton Immersive Media Studio (CIMS) is the developer of the NSERC Create Heritage Engineering program, which develops existing strengths in the use of new digital technologies to train a new generation of engineers in the multidisciplinary and inter-related fields of building rehabilitation, architectural conservation, and sustainability. This program is training graduate students in engineering and architecture in the rapidly developing technologies being developed for the architecture, engineering and construction (AEC) industry for applications in sustainability and the rehabilitation of world’s existing building stock. The field of expertise is Architectural Conservation and Sustainability. The faculty member is an associate faculty at the Carleton immersive Media Studio Lab (CIMS). International and transdisciplinary interest in developing capacity building and research programs in the study, protection, monitoring and conservation of architectural heritage. In the past, he actively developed approaches in the appropriate use of 3D digital tools for recording, documentation and information management tools for heritage places (eg. Computer-Aided Drafting applications; 3D modelling; active and passive web –design; surveying instruments; photogrammetry; image processing; 3D laser scanning; and digital presentation). Intern students will be closely involved with a graduate student on teh NSERC Create grant that is conducting research with an AEC partners at our lab. The theme of the research will be inline with Building digitalization, focusing on developing techniques for capturing (or mapping) detailed physical characteristics of historic structures. Trainees will carry out research using terrestrial and low cost aerial surveying (e.g. 3D scanning, thermal photography and photogrammetry), building information modelling (BIM), coupling life cycle assessment with BIM, real-time simulation, geographic information system (GIS), scene and motion capture, as well as possible augmented reality applications. Preferably students with an interest in Architecture and/or Engineering, but related social sciences students might be considered. Computer Aided Drawing and 3D modeling is needed. Understanding of advanced surveying techniques, such as photogrammetry and/or laser scanning will be desirable.
The project is designed to build a simulation platform for satellite communications. In recent years, the potential of LEO (low-earth orbit)satellite networks has been widely explored for achieving high capacity, low-latency, global and secure backbone network connectivity. Such a constellation will consist of several hundred inter-connected satellites whose mesh connectivity will vary with time. Due to the high cost for the launch and maintenance of satellites, it is crucial that comprehensive study based on simulation must be conducted before the launch of satellites. A simulation platform that can capture the salient characteristics of LEO satellite network is essential for this kind of study. In this project, you will build a C++/Java based LEO satellite network simulator and conduct some simulation tests to illustrate that the platform can provide insight for issues and challenges of satellite communications.  The simulator will be built based on existing simulation tools such as NS3 and incorporate new mechanisms that satisfy the constraints of satellite networks. It must be sufficiently realistic such that it can be used to test higher layer applications against the media layer performance of the constellation. The end goal is the capability of running a simulator-in-the-loop test of various services over the simulated network functionality to expose network performance requirements.  I am working in the field of computer networking in general. This includes various kinds of networks such as wireless, optical, IoT, etc. We are focused on network and application layer issues. Recent interests are directed at protocols for network applications, big data and data mining for IoT, SDN and NFV.The student will be responsible for the design and implementation of the simulation software under the guidance of the supervisor. 1. Knowledge of computer networks2. Knowledge of satellite networks3. Good programming skills in Java/C++4. Knowledge of simulation and simulators, e.g. NS3
Stress engineering in silicon waveguides is an emerging field, that has applications in telecommuncation and bio-sending. Dr. Ye's group has an extensive experience in using stress for polarization splitting/rotating applications and creating linear electro-optic effects in silicon modulators. This intern project will include some of the experimental verification of the numerical model the group developed over the years. The goal of this research is to investigate the experimental tuning of the stress effects in silicon.Silicon-based Micro- and nano-photonics and applications in biomedicine, telecommunication, and renewable energy:- Athermal Waveguide Devices- Optical Bio-Sensors- Silicon Devices:       *Plarization splitters and rotators      *Thin-film solar cells      *Plasmonic solar cells- Multimode ring resonators for Mode-Division Multiplexing- Silicon Stress Engineering- Biophotonics: phototherapy devices- Subwavelength gratings (SWGs)- Silicon opto-electronics- Photonic Device Physics and Fabrication- All-optical LogicThe student will perform the stress experiments using high power lasers.  After obtaining the experimental results, the student will be responsible for simulations to verify and understand the experimental results. The student will also take part in writing research reports on his/her findings.Electrical Engineering students, preferably with a strong background in semiconductor physics, or engineering physics. The student should have a strong interest in hands-on experiments.
The application of biophotonics to the biomedical field is still in its infant stage. In this research project, we are interested in applying the photonics technology to the prenatal healthcare. The biomarkers involved are mostly found in amniotic fluid and parental/fetal blood. Most photonic detection and spectroscopy methods for these biomarkers are developed for in vitro studies. We are interested in extending this fascinating field into the in vivo real-time measurements. A new detection technique will be proposed and designed.Silicon-based Micro- and nano-photonics and applications in biomedicine, telecommunication, and renewable energy:- Athermal Waveguide Devices- Optical Bio-Sensors- Silicon Devices:       *Plarization splitters and rotators      *Thin-film solar cells      *Plasmonic solar cells- Multimode ring resonators for Mode-Division Multiplexing- Silicon Stress Engineering- Biophotonics: phototherapy devices- Subwavelength gratings (SWGs)- Silicon opto-electronics- Photonic Device Physics and Fabrication- All-optical LogicThe student will perform comprehensive literature study on the research topic. During the internship, a feasible engineering solution will be designed for the prenatal healthcare. The solution is targeted for in vivo measurements of amniotic fluid. If time allows, the student will do the experiments to verify the effectiveness of the proposed measurement technique.Electrical Engineering students, preferably with some background in biomedicine or chemistry. 
Atherosclerosis is a silent disease, where vulnerable plaques develop in the medium and large sized arteries. The patients with advanced atherosclerotic disease may suffer major cardiovascular events, such as heart disease or stroke with no overt symptoms.  Traditional imaging approaches, such as computed tomography angiography (CTA), provide little soft tissue contrast and/or no cross-sectional views. New developments in engineering and the physics behind magnetic resonance imaging (MRI) have created the potential for non-invasive and in vivo measurements of atherosclerosis for the assessment of plaque burden. MRI imaging techniques not only provide cross-sectional views of the vessel wall, but also the soft tissue contrast good enough to distinguish vulnerable soft plaque from low-risk calcified plaque. Carotid arteries are a major site for atherosclerotic plaque development. One of the major steps in the clinical workflow in obtaining quantitative information about the plaque composition is the segmentation of the vessel wall of the carotid arteries. However, manual segmentation of the vessel wall is tedious and subject to high inter-observer variability. There is, therefore, a need for the development of automated methods that will increase the precision, accuracy, consistency and efficiency of segmentation. In the proposed research project, Conor will develop and evaluate a new image processing technique for segmentation of the vessel wall of the carotid arteries for the assessment of atherosclerotic disease in humans. I am a Professor in Systems and Computer Engineering. My field of specialization is Biomedical Engineering. My primary research is driven by the emerging need for robust image analysis methodologies for patient-specific analysis of non-invasive imaging for clinical diagnosis and prognosis. I am also interested in applications of machine learning in medical imaging. My current projects include myocardial tissue characterization from cardiac MRI, digital histopathological image analysis for Hirschsprung disease, and 3D image analysis for liver interventions.  The student will engage in writing programming code in his/her preferred language to implement medical processing algorithms using state-of-the-art machine learning libraries. At the end of the internship, the student will be able to evaluate the developed algorithm by applying to actual patient data and by comparing to expert manual delineations by the clinicians. The student will also have an opportunity to interact with the graduate students in my research group and other local undergraduate research students. We at Carleton University specifically organize several events aimed at the summer interns. The potential student is expected to have some prior experience in programming using Matlab. Knowing C++ or Java will be a big advantage, but not essential to function well. Students from biomedical and engineering sciences will fit well into the project, but it's not mandatory. The student will have a great opportunity to interact with clinicians involved in the project. 
This project combines in situ resource utilisation (ISRU) with 3D printing technology for eventual deployment on the Moon. We are working on developing a robotic self-replicating machine that can mine lunar regolith, extract its required materials thermochemically, and input them into a series of 3D printers to construct parts of itself. These parts may be assembled into full systems. If such a self-replicating machine can be developed, it would revolutionise space exploration, opening up possibilities hitherto considered too difficult or too expensive to undertake. This is a very challenging project requiring the full spectrum of engineering skills - aerospace, mining, chemical, manufacturing, mechanical, electronic, software, etc. It is also a very exciting and unique project.  My specialty is in space robotics (I am a Canada Research Chair in this field) crossed trained as a spacecraft engineer and robotics/mechatronics and a healthy dose of planetary science. My traditional areas of research are in space manipulator control, planetary rover traction and navigation, robotic vision, planetary drill design, biomimetics and astrobiology science. I expect my graduate students to become familiar with these areas. Most of my recent work has been in planetary rovers in developing enhanced rover intelligence to support planetary missions. There are several options for roles but they will all be supporting the larger project with graduate students. Most of the student roles will involve physical design and construction:(i) design and construction of 3D printer prototypes(ii) design and construction of motor and electronic circuits(iii) design of software modules Roles will be assigned according to our needs. Machine shop skills (eg. lathe, 3D printing, milling, etc) Software skills (eg. Matlab - Simulink - Labview - CAD - Multibody Dynamics - Stress Analysis)Programming skills (eg. C/C++)Analytical skills with good engineering judgement Self-starter with initiative  Enthusiasm is essentialGood work ethic 
In the proposed project is related to an autonomous navigation and involves sensor fusion. The problem revolves around integration of two different measurements into one reliable information.  The sensor fusion could be related to navigation of the ground or flying vehicle but also positioning problem of the medical robot tools inside a body. An interesting example is integration of two or more images that may be used to navigate or identify accurate position. The direct applications are space debris removal from high orbits or positioning medical robot during surgery. In this particular case a flying robot based on spacecraft platform would have to navigate to find itself close to debris traveling on high orbit. The challenge is to position itself and to be able to catch the debris often in form of tumbling satellite, and diminish its kinetic energy. This would help to bring the satellite to the lower orbit and with time burning debris in Earth atmosphere.Robotics, Guidance, Navigation and Control, Sensor fusionThe prospective student(s) would have to analyze dynamics of the system, perform computer simulations.  Analyzing simulations performed by students themselves would be an important part of project. The student candidate needs to study engineering or science. The ideal candidate would be mechanical, aerospace or electrical engineering student but physics or mathematics student would be suitable as well. He would have to have some basic knowledge of programming, control systems and possibly robotics. No advance knowledge of robotics is required.
Massive evolution that is currently taking place in the global high-technology industry has made the electronics, computing and communications products to be part of day-to-day life and highly pervasive. From the user’s end, there is an enormous demand for faster and converging multi-function designs. This is mandating the products with higher-operating speeds as well as high-density designs.At the same time, the need for higher capacity and bandwidth in wire-line communication networks drives the signal speed to multi-gigabits per second and beyond. At such high data rates, high frequency effects in electronic packages and systems such as delay, attenuation, reflection, and crosstalk become the dominant factors limiting the overall performance of microelectronic systems. In addition, with the fast rising demand for multi-function capabilities, modern designs are becoming highly complex. This is because the desire for multifunction and miniature products warrants mixed-domain integration of heterogeneous circuit components such as digital, analog, RF, optical and micro-electro-mechanical (MEMS) devices. As a result, advanced accurate simulation and design methodologies become increasingly indispensable in achieving the next generation communication and computing products. However, the current design tools do not handle adequately the new emerging challenges of high-speed circuits, interconnects and mixed-domain problems. Among the major challenges faced while modeling, simulating and optimizing such design environments are the large-scale nature of the resulting equations (which tend to span in the order of millions of unknowns) as well as the mixed frequency/time difficulties arising due to the diverse nature of the associated components. However, one of the main difficulties with most of these techniques is that, they are single processor based sequential algorithms and hence can’t adequately handle the computational complexity of today’s large-scale mixed-domain designs.While the computing speeds of a processor steadily increased during the last two decades, the computing platform has gone through a Investigator’s research area is focused on “Computer-Aided Design Tools and Methodologies for Analysis of High-Frequency Circuits, Systems and Mixed-Domain Applications”. The future trend towards higher operating speeds, sharper excitations and more complex designs demands essential changes in the VLSI design/verification methodologies and the associated computer-aided design (CAD) tools. With the increasing signal-speed and decreasing feature sizes, interconnect effects become the dominant factors limiting overall performance of microelectronic systems. Also modern designs are increasingly warranting seamless integration of heterogeneous modules such as MEMS, RF, electromagnetic and optoelectronic blocks etc. along with digital as well as analog blocks.Conventional methods and tools 1. Familiarize with the concept of design automation of large circuits with emphasis on modeling and simulation 2. Thorough literature survey of the background material3. Participate and contribute to the development of novel CAD techniques focused on one or several of the following areas: signal integrity, power integrity, mixed-signal analysis methods, parallel computing techniques for design automation etc.4. Develop/Implement efficient schemes for the proposed methods5. Validate the developed concepts and prototypes via practical and industrial circuit examples.6. Prepare and submit/present related innovations in IEEE transactions/conferences and prepare/defend the thesis.-Sound mathematical and Analytical Ability-Proficiency in programming (C or C++ or Matlab)-Knowledge of circuit theory and electronic devices

Un modèle UML (Unified Modeling Language) décrit les aspects fonctionnels, structurels et comportementaux d’un logiciel à l’aide de différents diagrammes : diagramme de cas d’utilisation, de classe, d’interactions, de comportement à états, etc.Comme un modèle UML décrit (sauf cas particulier des lignes de produits par exemple) un, et un seul logiciel, ces différents diagrammes doivent être cohérent entre eux. Par exemple, pour qu’un objet, instance d’une class A, envoie un message, comme spécifié dans un diagramme d’interaction, à un objet, instance d’une class B, il faut que l’instance de A ai un moyen de communiquer avec l’instance de B comme spécifié dans le diagramme de classe, comme par exemple sous la forme d’une association navigable de A vers B. Les diagrammes d'un modèle doivent absolument être cohérent pour permettre la génération automatique de code, de documentation, de tests...Pour qu’un modèle UML soit cohérent, des règles de cohérence entre les diagrammes de ce modèle doivent être décrites et satisfaites. Certaines de ces règles sont définies dans la spécification d’UML. Ces règles sont souvent appelées des règles de conformité. Un grand nombre d’autres règles ne sont pas spécifiées dans le standard et nous en avons identifié un grand nombre dans la littérature à l'aide d'une procédure systématique. La vérification automatique de ces règles est maintenant en cours d'implémentation dans l’environnement de modélisation Papyrus, qui est utilisé dans l’industrie (télécommunication, automobile, aérospatiale). La première partie de ce projet va consister à vérifier automatiquement un grand nombre de modèles UML disponibles en ligne à l'aide des règles de cohérence que nous avons identifié.Une seconde partie du projet va consister à transformer la vérification automatique de ces règles (présentement avec Papyrus/Eclipse) en un service en ligne (Web Service) pour facilité la diffusion de cette technologie.UML modelingVerification and validationExperimental software engineeringWeb serviceModélisation UMLVérification et validationExperimentation en génie logicielThe students will be supervised by the professor and possibly by a PhD student.The students will need to become familiar with Papyrus, with meta-modeling, with mechanisms to check (OCL) constraints on a UML model with Papyrus, with Web Services programming.Les étudiants seront supervisé par le professeur ainsi que, peut être, par un étudiant au doctorat.Les étudiants devront se familiariser avec Papyrus, avec la méta-modélisation, avec les mécanismes de vérification de contraints OCL sur des modèles UML avec Papyrus, avec la programmation de Web Services.Software design (this is different from programming).Software development (Java).UML modeling.Familiarity with Eclipse.Notions of meta-modeling: an asset but not requiredWeb service programming: an asset but not required
La rétro-conception de logiciel est une activité qui consiste à créer des modèles structurels ou comportementaux d’un logiciel, ou tout autre information pertinente, à partir de son code source, soit par analyse de ce code source, soit par analyse de traces d’exécution. Un de ces modèles est la machine à états (FSM en anglais) ou bien la machine à états étendue (EFSM en anglais), qui sont des modèles comportementaux qui décrivent un comportement à base d’états. La rétro-conception de ces modèles se fait généralement à partir de traces d’exécution : le logiciel dont on cherche à faire une rétro-conception est exécuté un certain nombre de fois, ces exécutions sont observées, générant des traces d’exécution et ces traces sont ensuite analysées pour produire un modèle (diagramme).La procédure de génération du modèle à partir de traces est appelée inférence et, étant données les similarités entre les modèle comportementaux à états et les grammaires, il n’est pas surprenant que des techniques d’inférence grammaticale soient employées. Lors de l’inférence grammaticale, un certain nombre de phrases qui sont des instances d’une grammaire inconnue à priori (on cherche à construire cette grammaire) sont fournie à un outil logiciel qui est chargé d’identifier quelle grammaire peut bien engendrer de telles phrases. Il existe un certain nombre de tels engins d’inférence.Le but de ce projet de recherche est d’utiliser un sous ensemble des ces engins d’inférence pour différentes études de cas, dans différentes conditions (par exemple, différent jeux d’exécutions, c'est à dire de traces). Le but est de bien comprendre dans quels conditions ces engins d’inférence produisent de bon résultats.Software engineeringSoftware verification and validationReverse-engineeringGrammatical inferenceGénie logicelVérification etn validation de logicielRetro-conceptionInférence grammaticaleThe students will need to read a couple of documents describing grammatical inference algorithms (typically, academic literature).The students will need to devise a software architecture to implement those algorithms such that they can be used interchangeably.The students will conduct experiments on the use of these algorithms on a couple of case studies.Les étudiants travailleront sous la supervision du professeur.Les étudiants vont se familiariser avec des techniques d'inférence grammaticale.Les étudiants vont se familiariser avec la modèlisation comportementale avec des machines à états.Les étudiants vont développer du logiciel.Les étudiants vont faire des experimentation et être sensibilisés aux enjeux des experimentations en génie logiciel.Software development in Java or similar language

At present, numerous applications are built as a service-oriented architecture, making them available throughout the Internet (the most popular is probably Google Maps). In this project we will explore different methods for "mashing-up" existing applications. The following video shows an example of such application: the software collects geographical information, sends it to a weather service, the weather information is fed into a fire simulator, and the fire spread can be seen on a Google map (this work was a finalist for the Services Student Contest). http://www.youtube.com/arslab#p/u/20/PRfNDeBUPFsThis video shows another mashup where a traffic simulation is mashed up with Google Earth maps.http://www.youtube.com/arslab#p/u/3/zE_qSxTwxeQThe activities will be carried out in the CFI Advanced Laboratory for Real-Time Simulation (ARS). This infrastructure consists of a high-performance computing platform (64 high speed processors linked with a very high speed interconnect) to support an advanced real-time simulation engine (including AD/ DA interfaces and graphics workstations for human interaction).The Advanced Real-Time Simulation Laboratory (ARS) is an advanced Modeling & Simulation research laboratory, located in the Department of Systems and Computer Engineering, Carleton University, Ottawa, Canada. The Laboratory is physically located at the Carleton University Centre for Visualization and Simulation (V-Sim). ARSLab is an Associate Team of INRIA (DISSIMINET).The laboratory is investigating means of automatic generation of executable models derived from systems specifications. The research is based on the Discrete EVent System specification (DEVS) formalism, and willaugment previous work with new theory, methodology, and supporting development tools. We are also interested in integrating the simulation results obtained with The candidate will follow the methodology for developing real-time embedded application. A target application will be identified (to be discussed with the candidate according to his/her background and interests), and a complete application will be developed from scratch using our techniques and tools (which include advanced visualization tools, a development environment, and specialized hardware). The activities will be carried out in the CFI Advanced Laboratory for Real-Time Simulation (ARS). This infrastructure consists of a high-performance computing platform (64 high speed processors linked with a very high speed interconnect) to support an advanced real-time simulation engine (including AD/ DA interfaces and graphics workstations for human interaction).Expected learning opportunities include:• an introduction to modeling and simulation tools • fine tuning C++ skills• fine tuning Java skills• real-time and embedded systems development techniques• experience in an advanced high performance computing environment• C++ programming• Java programming• With preference, some experience with Web Services, SOAP and XML
Real-time systems are built as sets of components interacting with their environment. In most cases (including robotics, traffic control, manufacturing and industrial applications, etc.), these applications must satisfy "hard" timing constraints. If these constraints are not met, systems decisions (even correctly computed) can lead to catastrophic consequences for goods or lives. The development of real-time controllers in distributed environments has been proven a very complex task, in terms of both development difficulties and related costs. We have provided a new systematic method and associated automated tools to develop hard real-time control applications reducing both development costs and delivery time. We use a simulation-based methodology for development, incrementally replacing simulated components by their real counterparts interacting with the surrounding environment. The Advanced Real-Time Simulation Laboratory (ARS) is an advanced Modeling & Simulation research laboratory, located in the Department of Systems and Computer Engineering, Carleton University, Ottawa, Canada. The Laboratory is physically located at the Carleton University Centre for Visualization and Simulation (V-Sim). ARSLab is an Associate Team of INRIA (DISSIMINET).The laboratory is investigating means of automatic generation of executable models derived from systems specifications. The research is based on the Discrete EVent System specification (DEVS) formalism, and willaugment previous work with new theory, methodology, and supporting development tools. We are also interested in integrating the simulation results obtained with The candidate will follow the methodology for developing real-time embedded application. A target application will be identified (to be discussed with the candidate according to his/her background and interests), and a complete application will be developed from scratch using our techniques and tools (which include advanced visualization tools, a development environment, and specialized hardware). The activities will be carried out in the CFI Advanced Laboratory for Real-Time Simulation (ARS). This infrastructure consists of a high-performance computing platform (64 high speed processors linked with a very high speed interconnect) to support an advanced real-time simulation engine (including AD/ DA interfaces and graphics workstations for human interaction).Expected learning opportunities include:• an introduction to modeling and simulation tools • fine tuning C++ skills• fine tuning Java skills• real-time and embedded systems development techniques• experience in an advanced high performance computing environment• C++ programming• Java programming• With preference, some experience with FPGA hardware
We have built an environment for modeling and simulation interfaced with an service-oriented architecture API (making it available throughout the Internet). The software collects geographical information, sends it to a weather service, the weather information is fed into a fire simulator, and the fire spread can be seen on a Google map. Other mashups include a traffic simulation is mashed up with Google Earth maps, a model of flooding, and several educational applications.This project focuses on building a concrete application combining simulation and maps, but, in this case, using mobile devices (smartphones). We will explore the development of an application combining simulation and maps .The Advanced Real-Time Simulation Laboratory (ARS) is an advanced Modeling & Simulation research laboratory, located in the Department of Systems and Computer Engineering, Carleton University, Ottawa, Canada. The Laboratory is physically located at the Carleton University Centre for Visualization and Simulation (V-Sim). ARSLab is an Associate Team of INRIA (DISSIMINET).The laboratory is investigating means of automatic generation of executable models derived from systems specifications. The research is based on the Discrete EVent System specification (DEVS) formalism, and willaugment previous work with new theory, methodology, and supporting development tools. We are also interested in integrating the simulation results obtained with The candidate will follow the methodology for developing real-time embedded application. A target application will be identified (to be discussed with the candidate according to his/her background and interests), and a complete application will be developed from scratch using our techniques and tools (which include advanced visualization tools, a development environment, and specialized hardware). The activities will be carried out in the CFI Advanced Laboratory for Real-Time Simulation (ARS). This infrastructure consists of a high-performance computing platform (64 high speed processors linked with a very high speed interconnect) to support an advanced real-time simulation engine (including AD/ DA interfaces and graphics workstations for human interaction).Expected learning opportunities include:• an introduction to modeling and simulation tools • fine tuning C++ skills• fine tuning Java skills• real-time and embedded systems development techniques• experience in an advanced high performance computing environment• C++ programming• Java programming• With preference, some experience with Web Services, SOAP and XML
To bring an object from the real world into a computer, a common approach is to digitize the object with a 3D scanner. This process requires to scan the object from multiple viewpoints, resulting in a point cloud for each scan direction. Next, the point clouds are aligned to each other to bring them into a common frame of reference. A triangle mesh is then reconstructed from the aligned point clouds to represent the object in digital form. Moreover, since each scan captures only a limited portion of the object, the alignment needs to be performed with “partial matching”, that is, matching only the common portions of each pair of point clouds. To compute the matching, it is usual to simplify the problem by representing points with shape descriptors, which are small sets of numbers that summarize the geometry around a point. By matching the shape descriptors, we can then derive an alignment for the point clouds.In our research work, we have demonstrated that computing descriptors for a pair of points, rather than for a single point, can improve the computation of correspondences between 3D shapes, especially in the context of partial matching (“Bilateral Maps for Partial Matching”, Computer Graphics Forum, 2013). However, these pairwise descriptors, called bilateral maps, are defined only for shapes that are already in the form of a triangle mesh. In this project, with the help of a Globalink student, we would like to extend the concept of bilateral maps to the domain of point clouds. The student would first develop the conceptual ideas necessary to apply the descriptor to point clouds. Next, the student would implement the descriptor and evaluate it on a set of 3D scans.My research area is computer graphics and, more specifically, shape analysis, which involves the analysis, creation, and manipulation of shapes, especially 3D objects. In my work, I focus on solutions to problems such as shape reconstruction from 3D scans, shape segmentation (decomposing a shape into meaningful parts), shape correspondence (computing a mapping between portions of two or more shapes), and shape similarity estimation (quantifying how similar shapes are). These techniques are useful for applications such as shape synthesis, editing and understanding, which are of interest in diverse areas, including 3D content creation, computer animation, game development, and medical imaging. The first part of the project will require the student to become familiar with the research problem, and develop concepts and ideas for applying the bilateral map descriptors to the domain of point clouds. The research and development required are expected to be at the level of an undergrad student. The second part of the project will require a significant amount of programming, software testing, and experiments, where the descriptors will be evaluated on different input cases. Part of the evaluation may include scanning real 3D models and registering them with the developed software. In a third stage of the project, if time allows it, the code could also be ported to run on GPUs, to speed up the computation times by using parallel processing capabilities.The student and supervisor will be in close contact during all the stages of the project, for example, through weekly meetings. Moreover, the student will have the option to work in our computer graphics lab for the entire duration of the project, and benefit from having as colleagues other undergrad, M.Sc. and PhD students working in computer graphics and image processing at our university.If the student is interested, the successful completion of the project could also be followed with the preparation of a publication to be submitted to a computer graphics conference or journal.The main skills required from the student are experience with computer programming and basic knowledge of geometry. Knowledge of computer graphics, computer vision, or computational geometry are a plus, but not necessary, since it is expected that at the start of the project, the student will first become familiar with the necessary concepts. Thus, the project is suitable for computer science students that would like to become more familiar with computer graphics and related areas.

Ce projet donne à un étudiant de premier cycle l’opportunité de mener la recherche originale dans les études d’émigration et de l’expulsion et de met en point une publication de qualité.CONTEXTE. Nous savons très peu de la manière physique dont les états transportent les personnes susceptibles de l’expulsion. Nous manquons de connaissances à propos de l’infrastructure portuaire, les hubs, véhicules, et agences qui sont la base de l’expulsion des immigrés clandestins. Tandis que les érudits ont maintenu les systèmes de détention des migrants, ils n’ont pas étudié l’infrastructure de la mobilité forcée.CONTRIBUTION. Cette étude examine ‘l’expulsion aérienne’ : le réseau d’acteurs, pratiques, technologies et institutions auxquelles l’expulsion des migrants clandestins est rendue par voie aérienne. Nous examinons comment l’aviation fonctionne dans les trois états (statistiquement) les plus souvent expulsant : la Grande-Bretagne, la France, et l’Allemagne. Nous avons trois objectifs : (1) de fournir la première étude systématique de l’expulsion aérienne en étudiant la manière dans laquelle les pratiques d’expulsion façonnent et sont façonnés par la système de l’aviation civile; (2) de donner aux voix des immigrés marginalisés une place plus importante dans les études de l’expulsion; (3) de développer une méthode originale appellant la cartographie de l’expulsion : un outil de cartographie interactive qui se représenteras les routes et appareils de l’expulsion pour aidera à mieux anticipé les relations de pouvoir qui soutiennent le contrôle des migrations.RESULTATS PREVUS. Ceci sera la première étude qui analyse systématiquement l’expulsion dès et dedans l’Europe au point de l’infrastructure des hubs, routes, et de la mobilité. En utilisant la cartographie de l’expulsion nous aiderons à concevoir l’expulsion aérienne comme un objet concret et visible dans la sphère publique. De cette manière nous visons à lui formuler comme un problème qui mérite la réforme politique et l’insu de la publique accrue. My work is widely cited and translated in the areas of migration and deportation. I use interdisciplinary theories and methods and take a special interest in irregular migration, security and borders. I focus on the European Union and its relationship to other regions. For theories and methods I borrow from governmentality, mobilities research, political sociology, cultural theory, and geopolitics. I seek to understand "big" structures and processes by focusing on little practices, devices and techniques. Mon travail est largement cité and traduit dans les études de la migration et de l’expulsion. Je me  préoccupe de l’émigration irrégulière, la sécurité, et les frontières, en particulier dans le contexte de l’Union Européenne et sa lien à autres régions. J’utilise les théories et méthodes interdisciplinaires, empruntant de la gouvernmentalité, les études de mobilité, la sociologie politique, les études culturelles, et la géopolitique. L’objectif de mon recherche est de comprendre les structures et modalités « vastes » en se concentrant sur les ensembles de pratiques minuscules, les dispositifs, et les techniques.These are the kinds of tasks and projects the student will work on:- generating and updating a bibliography of secondary literature on deportation- generating a database of images for borders and deportation- translating, transcribing and coding interviews from the research team's fieldwork- collecting statistical data on migration and deportation patterns across Europe and globally; making this data comparable.- using software to visualize data on migration control and deportation- searching parliamentary debates, policy documents, and expert reports for debates about deportation policy and practice; conducting discourse analysis and coding on these texts- assisting in the writing of funding applications- assisting in the creation of powerpoint and prezi presentations, especially with visual material- managing and updating the project's website and social media profile- creating a timeline of deportation-related events generated from a survey of news reporting- collaborating with Prof. Walters to write and co-publish a chapter or journal article on one aspect of this research.Celui est le genre de taches sur lequel l’étudiant travaillera :- génère et mise à jour une bibliographie des sources secondaires concernant l’expulsion- génère une base de données des images qui concernent les frontières et l’expulsion- traduis, transcris, et code les entretiens conduit par l’équipe de recherche- fais collection des données statistiques sur les tendances de l’émigration et de l’expulsion à travers l’Europe et mondialement; rends ces données comparables- utilise des logiciels pour visualiser les données à propos du contrôle des migrations et de l’expulsion- recherche les débats parlementaires, les documents stratégiques, et les rapports d’experts pour trouver les débats à propos des pratiques de l’expulsion ; conduis une analyse du discours et codage de ces textes- aide à la rédaction des demandes de financement- aide à la création des présentations de Powerpoint et Prezi, surtout avec la matière visuelle- gère et mise à jour le site web du projet et les profils de médias sociaux- crée une chronologie des évènements qui ont trait à l’expulsion générer par un sondage de couverture de l’actualité- collabore avec Prof. Walters en écrivant et co-publiant un chapitre ou un article concernant un aspect de cette recherche.Students should have a background in one or more of the following areas: migration, deportation and border studies; critical security studies; political geography; political sociology; data visualization; discourse analysis. Excellent language skills in English and French and/or German are really valuable since the project has case studies in these languages. The disciplinary background of the student is not as important as an interest in these thematic areas, and familiarity in these skills.
The New Image of Home project re-imagines domestic space through new modes of digital modeling and drawing. The project conceptually links three themes: an emerging space - topology, an intimate program (subject) - domesticity, and a new mode of representation - pixel. From this framework it poses two questions: How might digital architecture /topology better reflect our contemporary domesticity? And, how might a re-imagined pixel expand our architectural reading of that domesticity? Project outputs include: scholarly publications on new modes of architectural drawing (IJAC, JAE, and Drawing On), regional and international conferences (ACADIA, and Drawing Futures or Paper to Pixel) and a series of architectural drawings for public exhibition. The target audience is art and architecture students, architects, artists, curators, and humanities-based researchers. New knowledge created includes the literature review, the image archive, and the final drawings. These drawings will be exhibited at institutions such as the Maison de l'Architecture du Quebec and the Netherlands Architecture Institute (NAI), which have a strong architectural focus and broad public appeal. Students will benefit through improved methodological, archival and literary research skills. Three graduate RAs will be mentored in advanced digital modeling programs (Rhinoceros), scripting software (Grasshopper), rendering packages (V-ray), and established artistic practices for continued studies and/or preparation for professional practice.My research focuses on the architectural image of 'the home', its content and technique. Concurrent to this theoretical work I  experiment with emerging modes of architectural representation which speculate on the home, its image and future. Therefore, this literary research merges with practice, hybridizing digital fabrication (e.g. laser cutter, 3D printing, CNC milling) with established forms of image making (e.g. etching, screen printing, etc.) At the end of the project my aim is to publish this work through public exhibition, academic journals and conference proceedings.While this is a critical research project, the work is intended to be exciting and interesting. I am looking for research assistant’s (RA) that are creative, that want to question new representational techniques in architecture and that are capable of working both digitally and with physical materials. This project is flexible. It is key the RA bring their own ideas to the project. This can serve as reinforcement or counterpoint to the research ideas bringing greater criticality to the general themes of the work. Candidate should have a background in architecture or the arts. Mature undergraduate or graduate students are preferred. Students from an arts background are welcome but must have necessary computer skills and an interest in architecture.Role: The RA will play a key role in developing the visual outputs of this project and its supporting research. Responsibilities: a) Assist with the collection, analysis and integration of the literary researchb) Digitally model domestic objects and topological spacec) Build physical models as required to understand new spatial ideasd) Assist with developing new pixelse) Assist with the iterative drawing process and test varied digital representational techniquesf) Assist with the final drawingsg) Co-author peer-reviewed journal articles for the International Journal of Architectural Computing and Journal of Architectural Educationh) Assist with the logistics of the exhibition - This proposal will provide high-quality mentorship for one Research Assistant (RA). The RA will need intermediate digital modeling skills for computer modeling program Rhinoceros, scripting plug-in Grasshopper, and rendering software V-ray.- A basic pr
The proposed research seeks to understand the emergence, content, and impact of new, yet alternative, approaches to social protection in key countries of the global south through a comparative, cross-national study of emerging social-protection systems in the BRICS countries. Striving to reconcile rapid growth with social equity, the social-sector challenges faced by the BRICS are remarkably common. Yet they have adopted a diverse range of policies and programs to offer social protection to their vulnerable citizens. Brazil has embraced conditional-cash-transfer programs as the predominant means to protect its vulnerable, while India has enacted a series of “right to” legislations and micro-insurance programs to ensure limited, but guaranteed access to employment, food, and basic health care. China has built on its foundation of relatively equitable access to assets—land, skills, and productive investments—by gradual introduction and extension of various social security programs. South Africa too has adopted a rights-based approach, incorporating its previously excluded population through a massive expansion of social assistance grants. These different responses can be characterized as distinct regional pathways to social protection. Using key recent social-policy innovations like MGNREGA and Bolsa Familia as case studies, this project will examine what works and why in confronting the unique social-sector challenges of emerging economies.  The project will draw out comparative insights on the political conditions and domestic political alliances that give rise to social-policy innovation, key features of program design, and impact on poverty, livelihood security, and political empowerment. It will make a valuable contribution to understanding new directions in social policy in emerging economies, both theoretically and empirically. Theoretically, it will build on the existing scholarly work on conceptual frameworks. Empirically, project findings will shed light on the range of policy options and choices available to emerging societies and their likely impact.I am intersted in understanding the ways in which countries in the global south, especailly emerging economies, are tackling the challenge of providing social protection to its vulnerable citizens. Student will be responsible for collecting data from secondary sources, annotating, and analyzing data using qualitative data analysis software (Nvivo). Student will be trained for Nvivo prior to arrival in Canada (online). Student will also receive hands-on training in applying for and obtaining institutional research ethics approval. Depending on availability of interviewees, student will conduct a number of qualitative interviews. Student will analyze data from relevant secondary sources. Student will transcribe initial interviews, and will conduct preliminary analysis using N-vivo. Student will assist in the preparation of papers for academic conferences. The student will be competent in conducting online research, able to read and annotate published scholarly writing in English. Student will also be able to write clearly in English and produce high-quality literature review. Student is expected to be enrolled in a social-science discipline, with basic knowledge of international development literature, and familiarity with writing academic papers. 
An x-ray power supply, tube, and flat-panel imaging detector are available in our lab.  A previous student established that the detector sensitivity and dynamic range allow both DER and XSI.  X-ray tube radiation is primarily bremstrahlung and therefore broadband, which degrades extraction of photoelectric and Compton probabilities from transmission measurements with two beams.  The intern will implement DER two different ways, then compare performance.(i).  Conventional approach:  Use two beams with different x-ray tube potentials, e.g. 60, 90 kV.  Investigate sharpening the two spectra without driving x-ray intensity unacceptably low using non-K-edge beam filters materials (Al,Cu), and K-edge filters (Ag,Sn,Ho,...).  Log the data, then subtract with a weighting factor (e.g. I_low – beta x I_high) to yield final image read by observer.  Dialling different values of "beta" at image console allows observer to explore tissue contrast interactively. (ii). "Dual-material" approach (Lehmann et al, Med Phys 1981 p.659):  An elegant but more complicated approach, hence rarely used today.  Calibrate the system by x-raying crossed stepwedges of Al and pmma with each filtered beam.  A nonlinear fit to calculate the equivalent thicknesses (pmma, Al) from pairs of beam measurements (low, high) will be generated.  The data fit linearizes the problem – it removes polychromaticity effects when x-raying other objects.  (iii). Compare the approaches' performance by imaging test objects of three different plastics, e.g. pmma, lexan, polyethylene.  DER should allow the contrast between two materials to be nulled, independent of object thickness, allowing the third material to be visible.   Method (i) does not linearize the problem and thus residual contrast will remain from the two materials, whereas (ii) yields linear images and should have no residual artefacts – but requires the complicated stepwedge calibration.  The intern will quantify the residuals for different filtrations and recommend how to implement DER in combination with XSI.Our goal is to prototype medical x-ray technologies that provide better tissue contrast.  Approach 1: dual-energy radiography (DER), which images the object using two different beam energies.  The photoelectric and Compton dependences on atomic number and photon energy then yield a parameterization of the object's x-ray transmission at all diagnostic radiology photon energies.   Approach 2:   X-Ray Scatter Imaging (XSI), which uses low-angle scattered photons (< 10 degrees), to generate images with more soft tissue contrast than in conventional transmitted primary images.  Ultimately we will fuse the two approaches, yielding images which use all available types of x-ray signal.The student will lead the technical work under the direction of Prof. Paul Johns. The project will involve experiments with x rays, data capture, and data correction using Matlab, and image processing and display using Matlab.  The project presents an opportunity to learn fundamentals of radiation physics and data capture while continuing to build skills in programming and image analysis. We will meet weekly on a formal basis and informally whenever needed.  Towards the end of the project the student must archive the technical work in a written report.  All software must be documented.  The student will be an author on any scientific conference presentation and/or journal article reporting on the work.Appropriate preparation for this project would be courses in modern physics and a senior physics laboratory, plus experience with programming, which optimally will include practical knowledge of Matlab.  Programming will be in the Windows environment.  In the lab, the student will be expected to work with ionizing radiation. 
One of the classical results in the field of low-distortion embeddingsis the Johnson-Lindenstrauss Lemma, which is known for four decades. There are several fundamental theoretical results, as well as very interesting approximation algorithms that handle data sets in high-dimenions. The question which we are asking is - is this Lemma useful in practice? Are there non-trivial instances of a practical problem where the application of this lemma can make a significant difference? My research work is in Theoretical Computer Science -designing algorithms and data structures for problems arising in graph theory and geometry. I study algorithms for several models ofcomputation including multi-level memory hierarchies, multi-core, parallel, succint, etc.After understanding the meaning and significance of the Lemma, I am expecting the student to do some literature search to see what kind of experimental research results are there which use this Lemma.  Using the conclusions of those papers, I am expecting the student to explore at least 1-2 applications where one can potentially show that this Lemma is crucial in achieving efficiency. This part may require implementation and testing.  As such the project requires fairly significant mathematical sophistication and vision to filter out relevant research results from a vast amount of literature surrounding this lemma. One of the key aspects of this research will be to prepare a survey article which highlights the practical aspects of the J.-L Lemma.  Be prepared to sift through research articles!I expect the student to have learnt the proof of Johnson-Lindenstrass Lemma, as well as have some background in terms of Mathematics surrounding this lemma. It will be desirable if a student has some exposure to designing algorithms, and have decent programming skills.  
Filtration is a common treatment tool used in municipal water and waste water treatment in addition to industrial water processing. Filration removes dissolved contaminants and  small particles from the water phase in a variety of ways such as straining, adsorption, sedimentation, impaction. In addition, filter beds may have beneficial microorganisms that assist in removing dissolved organics from the water phase, these types of filters are referred to as biofilters.  Overtime the removal of these dissolved and particulate contaminants clog the filter bed and requires it to be cleaned. Filters (including biofilters) are cleaned by backwashing which is a process where the flow through the bed is reversed and clean treated water is used to remove these now concentrated particulates from the filter media.  Dr. Basu's research group investigates novel methods to optimize contaminant removal  that pass through biofilters. Biofilters are tested under various temperature and backwash conditions. Data will be gathered and analysis of the ability of the biofilters to produce clean water under a variety of operating conditions. The student researcher will be responsible for the day to day operation of the filter columns including collecting water quality and microbiological samples such as total and dissolved organic carbon, specific UV absorbance, heterotrophic plate counts, turbidity, particle counts. This is a fantastic hands on experience that combines knowledge of engineering and science as well as a desire to better understand how we can produce safe drinking water for the world. The principal investigator, Dr. Basu, in an expert in the field of sustainable water managment including biofiltration optimization.  Dr. Basu's reserach group is focused on hands on experimental practice for the  improvment of engineering operations, design and decision making.  Dr. Basu  has experience in the design and operation of full scale,  pilot scale and bench scale facilities for water and wastewater treatment research. The research group is active, interactive, and builds success through a combination of team managment while highlighting individual research group member activities. The student involved in this research project will be part of an active research team that is researching biofiltration to produce clean water, this method encourages the growth of beneficial microorganisms to removal dissolved organic contaminants from the water phase.  The student will be involved with the research team and be expected to interact with other research students including presenting results at research group meetings.The biofiltration which the student will be involved with will provide hands on experience with the day to day operation of pilot biofiltration columns. The student will prepare feed solutions (synthetic water sources) for the biofiltration columns, monitor water quality parameters (total organic carbon, hardness, alkalinity, turbidity, particle counts, specific UV absorbance, nitrogen and phosphorous) and assist other grad students with microbiological parameters ((heterotropohic plate counts), and monitor and quantify operating conditions of the biofilter columns. This project is designed for a student who wants to gain hands-on experience in an experimental lab setting. Knowledge of Water or Wastewater TreatmentPrevious hands on laboratory skills mandatoryStrong chemistry knowledgeGood communication skillsTeam player and able to work independentlyAble to meet timelines
This project would involve the design and implementation of a system to perform continual evaluation of a wide variety of primary-sequence-based protein-protein interaction (PPI) prediction methods. The system will continuously and automatically scan the PPI repositories for new interactions, and launch a variety of PPI prediction methods on these proteins. In this way, a continuous and unbiased performance metric can be computed in order to elucidate the true accuracies of each method. Furthermore, it is hoped that a machine learning consensus decision method can be developed to leverage the outputs of the individual PPI prediction methods in order to achieve increased sensitivity and specificity.My research focus has been in the following areas:- Bioinformatics, proteomics, and prediction of protein structure, function, interaction, and post-translational modification- Machine intelligence, pattern classification, data mining- Patient monitoring using pressure-sensitive mats and other sensors- Development of novel assistive technology and devicesThe student would be responsible for implementing a variety of PPI prediction methods identified from the literature, or writing remote procedure invocation methods for existing PPI prediction web servers. The student will also write code to continually monitor the PPI repository databases and identify new data as it is released. The entire system will require an intuitive web interface with a database back-end. Lastly, (time permitting), the student will develop a consensus method using machine learning approaches to create a new PPI prediction method with increased accuracy. It is hoped that a manuscript describing the system and its findings over time will be prepared and published, and the student would be a co-author on such publication.Strong software skills. Experience with web programming and databases. Interest in bioinformatics and protein function. Interest and some familiarity with machine learning and pattern classification methods and parallel computing.
Perhaps everyone knows insects are agile fliers and remarkable for their aeronautical performance.  Flight is critical for survival for many insect species and it is not surprising that insects with wing damage are able to maintain their flight capability. The ability to compensate for wing damage is due to two factors -- physiological mechanisms that adjust wing kinematics to compensate for the loss of lift and thrust due to damage, and, the structural characteristics of the wing itself so that it can maintain its integrity while flapping to produce functional lift and thrust forces.  Preliminary experiments in our lab using African migratory locusts as a model have suggested that damage to certain areas is more problematic than damage to other areas of the wing.  The first objective of this project is systematically and quantitatively explore the relationship between wing damage and the production of lift and drag forces.  The second objective is to use these data to inform the design of an artificial insect wing for micro-air vehicle development.  This latter objective is in collaboration with colleagues in our department of mechanical and aerospace engineering.  Insect wings, both real (i.e. from insect specimens) and artificial (i.e.  designed and manufactured using CAD and 3D printing) will be tested in a custom 'spin rig' to measure lift and drag force.  Wings with and without induced damage in particular areas will be tested at different angles of attack.  The student will be part of a collaborative team comprised of biologists and engineers and will be integrally involved in the design and execution of experiments to accomplish our objectives.My research focuses on the biomechanics and aerodynamics of insect flight.  My research lab brings engineering students together with biology students in the conduct of experiments aimed at understanding the complex interplay between wing movement and aerodynamic force production.  We are primarily interested in insects and micro-air vehicle development.  Techniques employed in our lab include flow visualization techniques (dye flow, particle image velocimetry), force measurement using load cells (lift, drag), electrophysiology techniques (extracellular nerve recordings and electromyography), techniques for quantifying behaviour and kinematics (e.g. high-speed cinematography) as well as computer aided design (CAD) and 3D printing.The student will be expected to conduct experiments with the objective of quantifying the aerodynamic effect of damage to an insect wing or wing model.  All experimental approaches and techniques will be taught and no specific background is assumed (but see above).  The student will be a key player in the collection, interpretation and presentation of data collected.  In this regard, the student is expected to be motivated and to take ownership of their project.  The student will work with real insect wings, with and without damage, and use them in custom built test apparati for determining lift and drag characteristics. The student will be an active participant in the design and manufacture of biologically inspired wing models and in their testing.The ideal student will be familiar with and/or interested in insects and will have a desire to learn about the aerodynamics and biomechanics of insect flight.  Students with an interest in building and making mechatronic (mechanical / electronic) devices are encouraged to apply.  Students should be familiar with standard software packages (MS Word, Excel, PowerPoint) and be open to learning special software packages (e.g. MatLab) to facilitate data analysis and data visualization.  Students joining our research team will be required to complete laboratory health and safety training at Carleton University soon after they arrive.
We are currently exploring interactions techniques with bend gestures. We imagine how we can map bending part of a device (a corner, a side, the whole device) to an action in the software. Our goal is to propose interaction techniques that improve one’s experience, by making things more efficient, usable or improving the user experience. One project looks at how people might interact with a stylus that includes bendable segment, on a tablet. If we make slightly bendable the holding segment of the pen, users could alter various parameters of the pen they are using it. For instance, as you write, you can change the brush width by pushing on the device with the thumb. If we make bendable the middle of a pen, and hold each sides with one hand, the pen can be used to represent 3D angular data, and possibly animate characters. The goal of this To complete this project, we built a bendable pen prototype, as well as a sensor to measure the deformation of the pen. Then, we designed an experiment to test this prototype in various scenarios and tasks, write questionnaires, run the experiment by asking participants to complete the tasks, analyse the results and write a report. We are currently focusing on creative applications with the pen (painting, drawing, sketching), as well as new menus with the flexible stylus. Note that the exact project might change depending on the completion of the described project by next summer. Lab website: http://cil.csit.carleton.ca/Lab's Youtube channel: https://www.youtube.com/channel/UCyNyJ75wTjTdhQfPINAxubwVideo of intial Flexible Stulus prototype: https://www.youtube.com/watch?v=WwkOGvK3UicMy lab does research in Human Computer Interaction, i.e. how to improve communication between people and technology. We look at next-generation interactions, and ask how we can design or better use emerging technologies to improve our lives. HCI intersects computer science, engineering, design, and psychology.Specifically, we work on deformation interactions. For instance, we are looking into how we can bend the corner of a flexible display to change the volume of a music player, or how squeezing a deformable smartphone lets you to answer a call, or bring a button close enough to touch it without regripping the phone. The student will participate in many of the steps involved in designing and running a human computer interaction research study. The main role of the student will be to support the research project of a graduate student. This means that the student will help create and produce a physical prototype and the accompanying software, design an experiment, design questionnaires, run participants (which involves giving them a task to do, questionnaires, and noting observations), analysing some of the data, and partially writing a report. You could also take photographs and create a video of the work. It is important to note that we will tailor the tasks to the background of the student. For instance:- If the student has programming skills, s/he might modify an Arduino program that receives the sensor data and determines what gesture is produced, or create the software for the tasks that participants will perform in the experiment.- If the student does not have programming skills, s/he might conduct a will focus their attention on designing and running the study, and starting the analysis of the data. In addition, the student will read and discuss a few academic papers on the topic to better familiarize him/herself with the research topic. Overall, the student will have the opportunity to participate in an exciting human computer interaction project, experience research, learn new skills, collaborate with graduate students, and obtain mentorship. The student is likely to get an authorship on a resulting publication.The student needs to have at least one of the following: programming skills, empirical research experience, hardware design, or user interface design. The research assistant selected will likely have an information technology, computer science, engineering, design or psychology background to fulfill the requirements above. The ideal candidate should be resourceful, enthusiastic, organized, reliable and communicate well. The student must work well with others: the student will work with a graduate student but will interact with other undergraduate and graduate students in the Creative Interaction lab, through weekly meetings, brainstorming, and design sessions for instance. 
This project examines parliamentary debates about the federal budget in Germany and Austria between 2009 and 2014. It seeks to find out to what extent the issue of European integration has entered into these debates. The time period examined encompasses the Eurozone financial crisis, which has generated unprecedented public attention for European Union (EU) governance. The research question addressed in this project is whether the Eurozone crisis has permanently established a stronger EU dimension in debates about national budgets, even after the most dramatic years of the crisis (2010-2012) have passed.Germany and Austria have been affected by the Eurozone crisis primarily as contributors to the European bailout funds (Greek Loan Facility, EFSF, ESM) set up to support countries in financial difficulties. Commitments made to these funds pose significant risks for parliamentary control over national finances. In addition, the EU has implemented reforms aimed at preventing future crises, which imply additional constraints on/oversight over national parliaments' budetary competence, most importantly through the so-called European Semester.The project seeks to find out whether these developments have permanently "Europeanized" the process of national budget-making in Germany and Austria, or whether the heated parliamentary debates about the bailout funds represent nothing more than a short-term spike in parliamentary interest in EU affairs. The study will examine transcripts of budgetary debates in the lower houses of both countries' parliaments (Bundestag and Nationalrat) to identify and classify references to European integration, focusing on issues such as the aspect of European integration addressed, the evaluative criteria employed, and the relationships established between national and European governance.  The project complements a larger study by Professor Hurrelmann that examines how the Eurozone crisis has reverberated in political discourse in the news media and among ordinary citizens, asking whether (and how) European integration has been increasingly "politicized". Achim Hurrelmann's research examines European integration from a comparative politics perspective. He is particularly interested in questions of democracy and legitimacy in the European Union and its member states, which he examines from both normative and empirical perspectives. His normative work deals primarily with the challenge of establishing democratic accountability in multilevel governance systems, including democratic theories that seek to address this challenge (e.g., the idea of demoi-cracy). His empirical work uses methods of discourse analysis to examine political debates about European integration, both in elite forums (such as the news media or parliaments) and in discussions among ordinary citizens. The student will be tasked with identifying the most important sessions of parliamentary budget debates in both countries for all of the years examined in this study. Parliamentary deliberations about the federal budget in Germany and Austria usually stretch over a number of days (or even weeks), and are often highly technical. For this project, only the general/summary debates about the budget as a whole are of primary importance. The student will identify when these summary debates were held; he/she will then download these debates from parliamentary websites.In a second step, he/she will be trained in coding the selected debates, based on categories developed by Professor Hurrelmann and his research team. It is anticipated that, after a training period, the student will be able to code debates by him-/herself, using software for text analysis. The student will not just perform this rather technical task; he or she will also be included in the quantiative and qualitative analysis of the selected text passages, in cooperation with Professor Hurrelmann and his research assistants. The student will need to possess strong knowledge of German and/or Austrian politics, with a special emphasis on parliamenary procedures and conventions. He/she should also be familiar with European Union governance, including steps taken to address the Eurozone financial crisis. Strong German language skills -- ideally as a native speaker -- are required. Previous experience with methods ot text/discourse analysis is an asset. 

L'etudiant va proposer une architecture IdO basee sur les exigences des utilisateurs, qui peuvent etre la compagnie d'electricite, les habitants, la ville, etc. le deployment des noeuds va permettre l'echange d'information concernant la distribution d'energie dans le reseau electrique et dans les maisons/immeubles. L'etudiant va etablir des liens de communications bidirectionnelles entre les differents utilisateurs pour communiquer les commandes et le retour et permettre ainsi d'optimiser la consommation et la distribution de l'energie.This project will develop a reconfigurable IoT system for distributed energy management in residential areas. We will consider distributed energy resources such as photovoltaic panels (PV), battery storage, and electric vehicles (EV), in addition to the traditional electric load such as heating and cooling systems, and major appliances. The system will be able to operate under various heterogeneous technologies (such as power line communications (PLC), cellular, ZigBee, etc.) to ensure interoperability and user-centric design.Ce projet va developper un systeme Internet des Objets (IdO) pour la gestion distribuee de l'energie dans les zones residentielles des villes intelligentes. On va considerer des ressources distribuees de l'energie comme le panneaux solaires, voitures electriques ou des appareils electromenagers dans les maisons intelligentes. Le systeme va etre capable d'operer utilisant des technologies variees comme PLC, ZigBee, etc.Programming, system design, field deployment and testingProgrammation, conception de systeme, deployment sur le terrainprogramming, wireless communications protocols, computer networks.
l'etudiant va faire la conception d'un systeme IdO pour le controle de batiments intelligents. Cela inclut la consommation d'energie, le suivi de la temperature, humidite, controle des bureaux et des espaces ainsi que l'access a l'immeuble. L'etudiant va aussi developer une app qui permettra aux residents de mieux gerer l'energie, l'espace, l'eau, et de mieux ameliorer la securite.Internet of Things (IoT), Wireless communications. Applications of IoT in different areas such as smart homes, intelligent transportation systems, environment monitoring, smart grid, etc.Internet des Objets (IdO), reseaux sans fils, applications de Iod dans plusieurs domaines comme le maisons intelligentes, reseaux de transports intelligents, environnement, reseau electrique intelligent.The student will propose an architecture for the system and undertake the different design and programming tasks.prposer une architecture. faire la conception et la programmation des differents modules. Analyser les resultats.programming skills.wireless communication networks.Computer networksmicroprocessors
Ce projet va faire la conception et le developpement d'un systeme base sur l'IdO pour le controle de trafic routier urbain. Les voitures vont etre capable de communiquer entre elles et avec des agents au bord de la route pour collecter des donnees diverses comme l'etat de la route, le temps, approche d'autres vehicules, etc. Les donnees sont analysees en temps reel pour diverses applications comme donner des alertes aux conducteurs, controle de trafic intelligent, alerte de violations du code de la route, etc. Internet of Things with various applications such as transportation systems, smart power grid, health care, environment monitoring, etc. Collaboration with Cisco Canada.Internet des Objets (IdO) et applications comme les systemes de transport intelligents, villes intelligentes, environnement, sante, etc. Collaboration avec Cisco SystemsThe student will be required to provide an architecture for the IoT system and lead the job in programming the nodes as well as collecting and displaying the data.developer une archtecture pour le systeme IoT. programmer les noeuds. recuperer les donnees mesurees. programming skills.wireless communication protocols.computer networks

The us of VR in studying heritage places, such as historic buildings and archaeological sites is a growing field for presenting and studying this wonderful sites.  The selected interns will develop a VR environment in collaboration with graduate students of the NSERC Heritage Engineering Create program (http://carleton.ca/heritageengienering) for the assessment of the condition of the structure and condition of historic structures. The student ill be working with sites located in Canada and elsewhere. Our main focus is Building Digitalization. This field focuses on developing techniques for capturing or mapping detailed physical characteristics of historic structures. Students will carry out research using:(1) terrestrial and low-cost aerial surveying, including 3D scanning, thermal photography and photogrammetry; (2) building information modelling (BIM); (3) coupling life-cycle assessment with BIM; (4) real-time simulation; (5) geographic information systems; (6) scene and motion capture; and (7) possible augmented reality applications. This research is ebbing used by the team to develop methodologies for building rehabilitation, either for maintenance or to ensure a record for posterity in the event of destruction.The student will join team of grads and faculty, he/she is require to work hard and be motivated. Most of the work will consist on learning emerging digital tools, such as 3D scanning, 3D modelling, VR and others. We need a motivated student that wants to work on 3D modelling and VR, previous knowledge of CAD, revitalizing, Rhino and other applications are desirable. Also IT knowledge will be an asset to the team. 
There are two aspects to this project. The first is to study input-related issues in mobile gaming. As mentioned above, so-called “virtual” controls (touchscreen-based controls simulating physical buttons and joysticks) offer demonstrably worse performance than physical controls, and tend to frustrate players. There are several design options when developing such controls. For example, placement of the joystick (fixed, or dynamic where the user touches?), size of joystick, sensitivity (i.e., gain level) of the joystick, as well as issues like what happens when the user’s thumb leaves the joystick area. The input-related aspect of this project will be to investigate which of these design decisions contribute to the best performing virtual joystick, as determined through empirical study. This will involve developing or modifying a simple game to incorporate multiple possible joystick-based controls for study. The second aspect of this project is to study output-related issues, namely, in-game information display. Heads-up displays (HUDS) are commonly used to present status information to players such as their health level, ammunition count, navigation aids, and so on. There are different methods of presenting such displays. Health, for example, might be represented by a “bar” (like a progress meter), icons (e.g., hearts), or a simple number. This aspect of the project will investigate which combinations of displays offer the best performance in a mobile game. This will use the same game as the input-related component of the project. I envision two students working together to develop the basic game, then adding on their specific components related to either the input controls, or output displays. I conduct research in methods of interacting with video games, especially mobile games. This involves comparison between different control options. For example, touch controls simulating physical buttons and joysticks on touchscreens lack the precision and tactile feedback offered by their physical counterparts. My research quantifies the performance cost of these virtual controls, in an effort to design novel improved control schemes. I also look at output-related issues in games, for example, the best method of visualizing in-game information (e.g., player health, ammo levels, etc.). The student(s) involved in this project will work as a team to develop a mobile game (specific type of game TBD) as described above. The game will serve as a testbed for both the input- and output-related issues described above. The primary role of the students will thus be software development, likely using a high-level framework like Unity 3D, facilitating rapid prototyping. They will regularly meet with the researcher who will guide the development of the software. As the software reaches a workable prototype, the student(s) will also conduct a user study on their respective task area (either input controls, or output displays). This will entail recruiting human participants, and running them through a test scenario. Finally, the student will be involved in preparing a paper detailing the results of the experiment.
This research project involves developing and evaluating novel 3D interaction techniques in a small-scale virtual reality system. This small-scale VR system will serve as a testbed for evaluating two different aspects of VR interaction. The first is object selection and manipulation (i.e., specifying objects in the environment for subsequent operations, then moving or rotating them). The second aspect is navigation (i.e., how to move oneself through the environment). These two sub-tasks will be incorporated into a single VR system - i.e., the display, rendering, etc. will be common between these, hence I envision two developers working in tandem. The testbed will use a modern high-end gaming engine (e.g., Unity, Unreal) to simplify development. The intent of the testbed is to support empirical comparison between different design options and input or display devices via controlled user studies. To this end, the system should be designed with flexibility in mind - i.e., it will support a range of input devices (e.g., mouse, 3D wand, etc.) or displays (stereo monitor, projector, or head-mounted display such as HTC Vive). It will also be designed with extensibility in mind, such that future devices are also supported. Hence, one aspect of this research project is to investigate best practices in the representation of input devices and interaction techniques in a modular fashion.The project will also involve validation of the framework by way of a small-scale user study comparing existing interaction techniques selected from the literature. This will ensure the practical utility of the system for its intended purpose.I conduct research on user interfaces for 3D interactive systems, including virtual reality (VR). My primary focus is on factors affecting human performance with spatial input devices (e.g., 3D wands) or displays (e.g., stereo 3D). For example, how effectively can people use the technology? Do they enhance productivity relative to a similar desktop devices? Most of my work has focused on point selection tasks (consider clicking an icon on a desktop). These are fundamental interaction tasks that make up more complex interactions. By studying these low-level interaction primitives, one can predict the effects of these factors on more complex tasks.The student(s) involved in this project will work as a team to develop a VR testbed as described above. The primary role will be software development, likely using a high-level framework like Unity 3D, facilitating rapid prototyping. They will regularly meet with the researcher who will guide the development of the software. As the software reaches a workable prototype, the student(s) will also conduct a user study on their respective task area (either selection/maniuplation, or navigation of virtual environments). This will entail recruiting human participants, and running them through a test scenario. Finally, the student will be involved in preparing a paper detailing the results of the experiment. 
The project is to develop a biofuel-making process to pre-commercial scale.  The process uses a patented catalyst to allow the reaction to occur at temperatures below 250°C in a binary pair of reactors that recycles both the catalyst and heat between batches.  Currently, heat is transferred after a batch of biofuel is made in one reactor, which is hot and at pressure, to the second reactor, which is cold initially and at atmospheric pressure, by steam passing between the reactors.  This process is inefficient because the reactors must be heated and cooled, and filled and emptied, all of which means less time is available to make biofuel.  In addition, the economics of the binary-pair process requires a large portion of the heat be transferred between reactors.  This batch process has been demonstrated at pilot-plant scale. The next generation reactor is being designed at Carleton University to incorporate continuous flow.  The goal of the proposed research is to review the state-of-the-art of continuous flow bioreactors and provide a preliminary design of a continuous flow reactor able to handle the special requirements of the hydrothermal polymerization process. The work includes designing experiments, collecting and analyzing data, and optimizing the process.  Climate change, the expected cost of carbon in tomorrow’s economy, the desire to get off of fossil fuels, the need to develop alternative energy sources, the ever growing problem of our municipal wastes and the drive for a sustainable future are all reasons to invest in promising bioenergy research.  Carleton University is developing a patented process to convert organic material into biofuel through a hydrothermal polymerization process that will be used primarily by the steel industry to lower their greenhouse gas emissions – steel making contributes approximately 7% of the world’s total emissions.  The student will join a team of students and professors at Carleton University, and a senior scientist from our industrial partner. The student will contribute to meetings and discussions and be actively involved in design and optimization of an industrial process operating at high pressure and temperature.  In addition, there will be lab work: experiments, data analysis and optimization studies.   Enthusiasm and a strong physical science/engineering background.
We are developing a proprietary instrument with a small footpront to measure low amounts of hydrogen in metals. The project may include some design work, some putting together of component parts, some computer control, some data collection, some data analysis, and some thinking about how to improve what we have, all done as part of a team learning from each other’s strengths.    Hydrogen in metals can lead to changes in properties that effect how the metal performs.  Hydrogen enters metals when the metals are first formed, or from corrosion, or through contact with other metals.  The concentration of hydrogen in metals can be difficult to detect.  We are developing new methods to measure small amounts of hydrogen in metals such as zirconium, titanium, copper and gold.  The student will take part in the day-to-day collection and presenting of data, and be part of a team of graduate students and researchers from Chalk River Laboratories. The student will learn how to prepare metal samples containing prescribed quantities of hydrogen using a new method in which hydrogen is ‘pressed’ into the metal with a Materials Testing Systems (MTS) load frame modified to operate at elevated temperatures, and help to develop a process to measure hydrogen in metals.  Enthusiasm and a strong physical science/engineering background.
The application of biophotonics to the biomedical field is still in its infant stage. In this research project, we are interested in using lasers to treat Post-Traumatic Stress Disorder (PTSD). Our group has done preliminary work on the effectiveness of laser treatment for PTSD. The next phase is to provide a detailed laser survey on the availability of the commercial laser systems and a complete safety study to prepare for a clinical trail. The candidate will work with Prof. Ye from Carleton University and Prof. Tofy Mussivand from the Univesrity of Ottawa Heart Institute.Silicon-based Micro- and nano-photonics and applications in biomedicine, telecommunication, and renewable energy:- Athermal Waveguide Devices- Optical Bio-Sensors- Silicon Devices:       *Plarization splitters and rotators      *Thin-film solar cells      *Plasmonic solar cells- Multimode ring resonators for Mode-Division Multiplexing- Silicon Stress Engineering- Biophotonics: phototherapy devices- Subwavelength gratings (SWGs)- Silicon opto-electronics- Photonic Device Physics and Fabrication- All-optical LogicThe student will perform comprehensive literature study on the research topic. During the internship, the student will provide a detailed laser survey on the availability of the commercial laser systems and a complete safety study to prepare for a clinical trail. 
This research project involves novel device designs for silicon-based multimode division multiplexing (MDM) systems. The MDM systems are complementary to WDM systems where only one laser source will be required to supply multiple signal channels. Our group had successful demonstrations of multimode multiplexers and demultiplexers in the past. New designs with relaxed fabrication tolerances will be investigated, fabricated, and tested. In addition, the coupling mechanism between the multimode fiber core to the multimode waveguides will be investigated. New mechanisms will be proposed, simulated, and experimentally demonstrated.Silicon-based Micro- and nano-photonics and applications in biomedicine, telecommunication, and renewable energy:- Athermal Waveguide Devices- Optical Bio-Sensors- Silicon Devices:       *Plarization splitters and rotators      *Thin-film solar cells      *Plasmonic solar cells- Multimode ring resonators for Mode-Division Multiplexing- Silicon Stress Engineering- Biophotonics: phototherapy devices- Subwavelength gratings (SWGs)- Silicon opto-electronics- Photonic Device Physics and Fabrication- All-optical LogicThe student will perform design, simulation, and design layout design of devices. Common optics design tools such as FIMMWAVE, Lumerical, RSoft will be used. The student will also take part in writing research reports on his/her findings.Electrical engineering students, engineering physics students, or physics students with optics background
Currently, we are studying the performance of distributed SDN applications and factors that impact the performance and its measurement. We are also working on building adaptively consistent controllers. The intern will participate in a project with graduate students where he/she will help the one or more of the following tasks:- build a network application (e.g. firewall, load balancer) that runs on top of a SDN controller- set up the application to communicate with SDN controllers which might be adaptive. This might require interfacing with special APIs that we developed in our group. - The intern will help in setting up and running experimental scenarios that tests the performance of the SDN application in different network configurations The project will involve using and extending existing APIs that enable the communications between the SDN application and the adaptive controllers. References on adaptive consistency controllers:Adaptive Consistency for Distributed SDN Controllers (http://www.sce.carleton.ca/~maslan/files/sdn-adaptive.pdf)A Clustering-based Consistency Adaptation Strategy for Distributed SDN Controllers (https://arxiv.org/abs/1705.09050)1 - Network Security and Privacy. (we work on a wide range of problems in network security and privacy). 2- Software-Defined Networking (SDN): we introduce the use of adaptive controllers into software-defined networking (SDN), We also work on SDN security and the use of SDN to support security. 3 - Internet-of-Things (IoT): We investigate the Security of 6LoWPAN layer and also of routing in IoT networks. 4 - Verifying location claims of Internet clients.  We designed Client Presence Verification (CPV), a delay-based mechanism by which a location assertion could be verified to a certain degree of granularity. My group is a collaborative environment which is an excellent setup for experimentation with virtual networks and open-source tools. First the intern will be presented with some literature to study to gain enough background in the research topic i.e.  SDN. The intern will then use and extend the tools that my students and I created in the Next Generation Networks group at Carleton. The intern will work directly with a group of graduate students to help them build and run experiments in SDN environments. He/she will be required to write code in support of the experiments, run experiments, collect data and work on organization the data in a presentable format. The intern will be expected make presentations on their work on experiment setup, tools customization, and data collection and presentation. The intern (where appropriate) might participate in publishing the research results in a report or a paper. The intern will be exposed to a number of areas since SDN experiments require knowledge and skills in networking protocols and architectures, operating systems, and application design and implementation.Computer science or computer engineering. Strong background in networking (one or two undergraduate courses). Very strong software development skills (low level languages, scripting), strong knowledge of operating system. Knowledge of system level virtualization techniques is desired. 
Insufficient information on the random spatial variability of subsurface properties introduces significant uncertainty in the computer predictions of deformation and stability in geotechnical earthquake engineering. Furthermore the interplay between the soil and the pore water induces complex nonlinear behaviour in the system dynamics under seismic loading. From the numerical modeling perspective, whenever all the model parameters are statistically defined, the propagation of uncertainty through the model is generally straightforward, leading to the so-called forward problem. Direct estimation of the model parameters for such complex system is not feasible and generally carried out indirectly using inverse analysis by statistically minimizing deviations between the observed and predicted system behaviour, giving due regards to uncertainty in the measurements and models. Using a Bayesian inference framework, a statistical reconstruction procedure will be developed to accurately estimate soil properties by blending the ground motion data (obtained from seismometers) to the physics-based nonlinear computational model that handles both modeling and measurement errors. The computational model with the fine-tuned soil parameters will reduce uncertainty and thereby provide realistic and credible numerical predictions of site-specific seismic hazards.Computer simulation with an adequate confidence level in their predictions can replace a significant portion of field/laboratory experiments, leading to optimal management of limited resources by saving cost. The proposed initiative is of benefit to private industry, provincial and federal organization such as provincial and local emergency management (related to the safety of hydroelectric dams and offshore oil platforms due to earthquake) and energy and mining industries (i.e. related to oil sand recovery) and environmental decision makers (relevant to safety of mine tailings dams).Structural Dynamics, Vibration, Structural Health Monitoring, Computational Mechanics, Nonlinear Dynamics,High Performance Computing, Uncertainty Quantification Initially the Globalink student will gain familiarity with two in-house codes involving (a) the forward modeling of nonlinear seismic wave propagation in randomly heterogeneous soil media, (b) the Bayesian state and parameter estimation toolbox for uncertain dynamical systems. The student will be primarily involved in coupling these two in-house codes in order to estimate the parameters of the seismic wave propagation models. The Bayesian soil parameter estimation involves an efficient Markov Chain Monte Carlo (MCMC) method that requires a state estimation problem. Depending the degree of nonlinearities, the state estimation problem will be tackled by non-Gaussian (nonlinear) filters (either an Ensemble Kalman filter (EnKF) or an efficient Particle that uses EnKF estimates for proposal distributions). The distributed implementation of the MCMC-based Bayesian estimation algorithm can effectively exploit modern high performance computing systems available at Carleton. The student will be introduced to a wide ranging analytical and computational skills such as numerical algorithms for solving nonlinear partial differential equations (i.e. finite element methods), data assimilation techniques (i.e. Ensemble Kalman filter and Particle filter), parallel programming and familiarity with modern high performance computing platforms.Civil engineering with strong background and interest in mathematics and computer programming.
An elastic body immersed in a flow may encounter various types of aeroelastic instabilities when the free-stream flow velocity reaches a certain critical value. Once this threshold is reached, the body will initially oscillate with an exponentially growing amplitude (flutter) or diverge monotonously (divergence). As the amplitude grows, nonlinearities in the structure itself or in the flow become increasingly significant. The body will either break or will settle on some other steady state dynamics such as a limit cycle or an equilibrium point. In some other cases the steady state motion may not be stationary resulting in quasi-periodic or chaotic oscillations.In this project, recently obtained wind tunnel test aeroelastic data will be analysed. The specific problem deals with a free-pitching wing in transitional Reynolds number flow. This is the flow regime in which small unmanned air vehicles (UAV) fly. At these low Reynolds numbers, the flow exhibits complex unsteady dynamics such as leading edge laminar separation, transition and re-attachment in the form of a laminar separation bubble. When these flow phenomena are coupled with the free-pitching wing in a feedback relationship, multiple attractors of the resulting aeroelastic system response are observed. One particular scenario has the peculiarity of exhibiting apparent chaotic behaviour. It is speculated that both divergence (a static instability) and flutter (a dynamic instability) co-exist such that the wing oscillates back and forth between two fixed points in a random-like fashion. Similar behaviour has been reported in the aeroelastic literature but, to our knowledge, not for the flow regime representative of small UAVs. Furthermore, previously reported dynamics has always been modeled as a forced oscillation whereas this is free self-excited motion. It is the objective of this project to characterize the motion and propose a realistic model that captures the physical nonlinearities and resulting behaviour.  Specifically,  a Structural Dynamics, Vibration, Structural Health Monitoring, Computational Mechanics, Nonlinear Dynamics,High Performance Computing, Uncertainty Quantification Based on the physical consideration, a class of dynamical systems with increasing complexity will be constructed that capture the dominant dynamical features present in the wind tunnel test data. These physical aspects involve (a) multiple fixed points due to nonlinear aerodynamics stiffness, (b) negative aerodynamic damping  that induces growing oscillation, (c) unsteady aerodynamics that introduces an additionaldegree-of-freedom potentially enabling chaotic motion. For each of these models, the model coefficients and modeling error terms will be estimated using an efficient Markov Chain Monte Carlo (MCMC) method that involves a state estimation.  Using formal Bayesian andinformation-theoretic model selection criteria, the optimal model will be selected through the bias-variance tradeoff. The student will use an in-house code developed at Carleton to  accomplish this task. Depending the degree of nonlinearities, the state estimation problem will be tackled by non-Gaussian (nonlinear) filters (either an Ensemble Kalman filter (EnKF) or an efficient Particle that uses EnKF estimates for proposal distributions).  The distributed implementation of the MCMC-based Bayesian estimation algorithm can effectively exploit modern high performance computing systems available at Carleton. The student will be introduced to a wide ranging analytical and computational skills related to nonlinear dynamics and chaos, data assimilation techniques (i.e. Ensemble Kalman filter and Particle filter), parallel programming and familiarity with modern high performance computing platforms.Civil, electrical, mechanical or aerospace engineering with strong background and interest in mathematics and computer programming.
Coalescence (or binary or bending-torsion) flutter of an aerofoil is an aeroelastic instability that occurs when the free-stream flow velocity reaches a certain critical value. Once this threshold is reached, the aerofoil will initially oscillate with an exponentially growing amplitude until it breaks or settles on a limit cycle due to the increasing effect of nonlinearities present in the wing structure itself or in the flow. The self-sustaining nature of this phenomenon naturally leads to the possibility of extracting energy from the flow (either wind or water) in which the aerofoil is immersed. Contrary to the conventional wind mill system which can be viewed as an input/output system with an external (additive) excitations, the flutter mill is an instability problem (driven by parametric/multiplicative excitations) whereby both the linear and nonlinear elements of the system play the crucial role in controlling the stability of the airfoil. It is therefore imperative to select these elements carefully to maximize the efficiency of energy harvesting using a flutter mill. This effort leads to a nonlinear structural optimization problem.Computational models are widely used in engineering design and optimization for the simulation of complex physical systems. As engineers strive to gain understanding and develop predictive capability of the complex phenomena being displayed by physical systems, such simulators are of great importance to achieve such objectives. Being employed as virtual prototypes, these simulators are often used to adjust a set of system parameters such as geometry and material properties in order to improve or optimize the performance of the system. System performance may relate, for instance, to minimize cost, weight, to limit stress or to maximize performance and reliability. Achieving such design criteria demands repeated execution of the simulators, evaluation of the complex nonlinear performance objectives and then, adjustment of the prescribed system parameters in a Structural Dynamics, Vibration, Structural Health Monitoring, Computational Mechanics, Nonlinear Dynamics,High Performance Computing, Uncertainty Quantification In the proposed project, the flutter mill will be modelled as a two-degree-of-freedom oscillating system in pitch and heave. The wing will be rigid but flexibly mounted to permit rotation and translation. The structural springs that provide the aerofoil stiffness will be nonlinear. In a first instance, an analytic-empirical representation of the fluid forces will be assumed based on quasi-steady aerodynamics. On the grounds of this simplified model, the parameters of the aeroelastic system will be optimized to achieve the best energy harvesting efficiency.  The Globalink student will undertake an systematic study to develop a computational framework for optimal design of a flutter mill using an software DAKOTA (Design Analysis Kit for Optimization and Terascale Applications) which provides a rapid means to achieve such objective through parallel processing. The student will accomplish this task using facilities at the High Performance Computing Lab for Uncertainty Analysis at Carleton. Through this project, the student will gain understanding of optimal design of structures under uncertainty and will be introduced to a multi-disciplinary research environment that includes high performance computing aspect, aeroelasticity and energy harvesting.Civil, mechanical or aerospace engineering with strong background and interest in mathematics and computer programming.

Ce projet donne à un étudiant de premier cycle l’opportunité de mener la recherche originale dans les études d’émigration et de l’expulsion et de met en point une publication de qualité.CONTEXTE. Ces dernières années, on observe fréquemment les pays Européens qui utilisent les avions charters pour réaliser les expulsions collectives des migrants et les renvoyer à leur ‘pays d’origine’. Certains de ces vols sont organisés par l’UE, les autres par les gouvernements nationaux. Ces vols ne transportent aucun passager; seulement les déportés et autorités. C’est la raison pour laquelle ces opérations secrètes sont dénonces par les organisations de défense des droits de l'homme, dévoilant les conditions violents que ceux qui sont entraîné d’être expulsés durent sous la garde des agents d’immigration et de sécurité. Afin d’obtenir un niveau de transparence des expulsions par charter, les acteurs gouvernementaux et non-gouvernementaux alors examinent plusieurs de ces vols, et publient leurs conclusions dans les rapports officielles. Ces rapports proposent une foule d’information sur les pratiques des vols de l’expulsion, et plus l’infrastructure de l’expulsion qui fabrique les liaisons entre les centres de détention, les aéroports, et les compagnies aériennes.CONTRIBUTION. Cette étude réalisera le premier examen systématique de ces rapports des vols d’expulsions. Elle se concentrera sur le contenu de ces rapports ainsi que les mesures sociaux et bureaucratiques du reportage. L’étude analysera les formes du reportage à travers les pays d’UE ainsi que ceux de l’UE propre. Quelles sont les acteurs qui surveillent les vols? Comment sont-ils formes? Existe-il une politique de surveillance aérienne? Quelles sont les pratiques et mécanismes de l’expulsion forcée que ces rapports dévoilent?AVENTAGES ATTENDUS. L’étude offrira directement l’aperçu d’un aspect des études de l’expulsion insuffisamment étudie. Plus généralement, elle explorera la politique de visibilité et invisibilité qui s’interagir avec les activités de pays violents comme l’expulsion. My work is widely cited and translated in the areas of migration and deportation. I use interdisciplinary theories and methods and take a special interest in irregular migration, security and borders. I focus on the European Union and its relationship to other regions. For theories and methods I borrow from governmentality, mobilities research, political sociology, cultural theory, and geopolitics. I seek to understand "big" structures and processes by focusing on little practices, devices and techniques. Mon travail est largement cité and traduit dans les études de l’émigration et de l’expulsion. Je me  préoccupe de la migration irrégulière, la sécurité, et les frontières, en particulier dans le contexte de l’Union Européenne et sa lien à autres régions. J’utilise les théories et méthodes interdisciplinaires, empruntant de la gouvernmentalité, les études de mobilité, la sociologie politique, les études culturelles, et la géopolitique. L’objectif de mon recherche est de comprendre les structures et modalités « vastes » en se concentrant sur les ensembles de pratiques minuscules, les dispositifs, et les techniques. The project will proceed in three stages:1. Data collection. The gathering of all available flight inspection reports from the internet for a set of European countries (including UK, Germany, France, Switzerland, Netherlands, Italy, and EU's Frontex). These will be tabbed and stored in a database. Also the gathering of all possible information concerning the origins, evolution and politics of flight monitoring in these different countries.2. Data analysis. Using this database the student will code the reports and proceed to analyze them in terms of themes, issues, problems. These findings will be presented in a report.3. Publication. Working in collaboration with Professor Walters the student will write a scholarly article based on this research.L’étude procèdera dans trois étages :1. Le recueil de données : Le rassemblement de tous les rapports de l’examen du vol sur l’internet pour un ensemble de pays (contenant le Royaume-Uni, l’Allemagne, la France, la Suisse, les Néerlandais, l’Italie, et l’agence de l’UE Frontex). Ces rapports seront classes dans une base de données. En plus, la collection de toute l’information disponible concernant les origines, évolution, et la politique de la surveillance aérienne dans ces pays différents.2. L’analyse des données : En utilisant cette base de données l’étudiant codera les rapports et les analysera au niveau des thèmes, débats, problèmes. Les conclusions seront présentes dans un rapport.3. Publication : En tavaillant avec Prof. Walters, l’étudiant écriera un article scolaire reposé sur cette recherche. Students should have experience and an interest in one or more of the following areas: migration and border studies; deportation policy; security studies; political sociology; discourse analysis; European Union studies; the politics of human rights.Students should have skills and/or interests in the following methods:discourse analysis; archival research; familiarity with data visualization; data management skills.
Stippling is an artform where an image is presented using a large number of small dots of ink. Careful placement of the dots is essential to ensure that the image is conveyed adequately using a minimal number of stipples. A fair number of papers over the past 15 years have presented algorithms for stippling.Existing methods rely on approximating the tone of the input image, sometimes supplemented by low-level features such as edges: black stipples are densely clustered in dark areas, and lighter areas receive few stipples, with extra stipples deployed to mark edges. These methods enjoy good success. However, two problems remain. First, not all edges or image regions are equally important: cluttered backgrounds can consume vast numbers of stipples and distract the viewer; human artists would not draw these regions in much detail. Second, under tone approximation, light-colored foreground objects are mostly empty of stipples, while dark areas such as shadows contain many; this distribution can deemphasize the foreground, contrary to the photographer's intent.We propose addressing these two problems by preprocessing the input image so that conventional tone-approximating stippling methods can be more effective. For the issue of clutter, we plan to incorporate existing salience estimation algorithms into the pipeline; areas of lower salience would be lightened, and more salient areas would be darkened and contrast-enhanced. To address the issue of light-colored foreground objects, we want to use salience plus low-level image statistics to identify image edges and regions where the more important elements are lighter than the less important elements, and then locally reverse the tone there.The first portion of the problem is a warm-up; most of the time will be spent on the second, as it is less well-understood and solutions will be more exploratory. Within twelve weeks, though, we expect substantial progress.This project is in the tradition of "non-photorealistic rendering", a subarea of computer graphics that seeks to create images resembling traditional artwork, such as paintings, pencil drawings, or stained glass. We use image processing techniques to recreate input photographic images as stylized "non-photorealistic" images,  preserving the important content of the image within the visual idiom of a specific artistic medium. The area draws on aspects of computer graphics, computer vision / image processing, and visual perception.The student will have primary responsibility for the above project. Some graduate students in the lab are working on similar projects, and can provide advice and sometimes code fragments, but the described problem is independent from other ongoing projects.The student will primarily be writing code: developing an image pipeline that incorporates and adapts existing stippling code, existing salience estimation methods, and existing image processing operators. In most cases, existing implementations can be incorporated into the codebase, but the student should be prepared for the occasional necessity to augment a method to better serve our purposes. The student will need to be comfortable translating mathematical equations into code: the research literature, image processing textbooks, and individual researchers in the host lab often express processes and operations strictly mathematically.While the salience estimation portion of the project is well mapped out, the tone reversal is more tentative. Over the internship period, we will seek answers to questions such as: - where should tone reversal be applied?- at what spatial scale is tone reversal most effective?- how should reversed-tone regions be integrated with their ordinary-tone surroundings?In pursuit of these answers, the student will be required to make subjective assessments of preliminary results from the stippling pipeline, i.e., to evaluate whether a given method is worthwhile or not by looking at its output. Further, the student will need to read papers selected by the supervisor with an eye to implementing portions of them as elements of the pipeline. The evaluate-implement cycle will occupy the majority of the internship; thus, programming excellence is of paramount importance. Time permitting and results warranting, the student will write a report detailing the algorithm and outcomes, which can serve as the first draft of a paper for submission to a computer graphics conference.Excellent programming skills are a must; C++ is the preferred language, but development in Java or Mathematica is possible. Mathematical aptitude is needed, with both calculus and linear algebra being assets. Familiarity with basic image processing operators will be helpful. Experience with using OpenCV is a plus. The student's high level of enthusiasm for images and visual art will make this internship a great deal more productive.
This project will explore the capacities of analogue electronic hardware versions of neural nets. It will involve the design and construction of a multi-neuron neural network in hardware circuitry. In particular, a three-layer neural net will be constructed. A n approach to the construction of backpropagation circuitry will be built and demonstrated. Such a hardware circuit can potentially be 3D printed. Furthermore, these architectures are immune to cyber-attack.  There is interest in developing innovative approaches to computing including artificial intelligence. Neural networks are one such approach - they are Turing complete in offering the same capacities as traditional CPU-based computer architectures. Indeed, deep learning that has been advancing artificial intelligence has demonstrated the power of neural networks. It is of interest to implement rule-based AI systems in neural form and vice versa - so-called hybrid systems. There is the further prospect that analogue electronics implementations of neural nets offer enhanced capabilities over software implementations.The student will design and construct these circuits and test them. Electronics designElectronic circuit construction
(i) the small constellation will require the use of robotic manipulators on the spacecraft for relative precision position control(ii) the large constellation will require the use of decentralised control mechanisms to be implemented for solar sailsSpacecraft constellations offer novel spacecraft missions that cannot be undertaken otherwise. There are two specific mission scenarios that are of interest here. The first is small constellations of formation-flying astronomy satellites to image extrasolar planets. In particular, terrrestrial-sized planets require interferometric techniques which in turn require submicron relative positioning of such spacecraft. The second mission is to control large swarms of nanosatellites at the Sun-Earth L1 lagrangian point to provide a solar shield. The student will perform computer modelling of (i) or (ii) using Matlab/STK toolsThe student will require an interest in orbit mechanics, control systems and robotics
In the proposed project is related to an autonomous navigation and involves sensor fusion. The problem revolves around integration of two different measurements into one reliable information.  The sensor fusion could be related to navigation of the ground or flying vehicle but also positioning problem of the medical robot tools inside a body. An interesting example is integration of two or more images that may be used to navigate or identify accurate position. The direct applications are space debris removal from high orbits or positioning medical robot during surgery. In this particular case a flying robot based on spacecraft platform would have to navigate to find itself close to debris traveling on high orbit. The challenge is to position itself and to be able to catch the debris often in form of tumbling satellite, and diminish its kinetic energy. This would help to bring the satellite to the lower orbit and with time burning debris in Earth atmosphere.SkillsThe student candidate needs to study engineering or science. The ideal candidate would be mechanical, aerospace or electrical engineering student but physics or mathematics student would be suitable as well. He would have to have some basic knowledge of programming, control systems and possibly robotics. No advance knowledge of robotics is required.The prospective student(s) would have to analyze dynamics of the system, perform computer simulations.  Analyzing simulations performed by students themselves would be an important part of project. Application of robotics to space activities. It includes guidance, navigation and control but also fuzzy logic elements.The prospective student(s) would have to analyze dynamics of the system, perform computer simulations.  Analyzing simulations performed by students themselves would be an important part of project. The student candidate needs to study engineering or science. The ideal candidate would be mechanical, aerospace or electrical engineering student but physics or mathematics student would be suitable as well. He would have to have some basic knowledge of programming, control systems and possibly robotics. No advance knowledge of robotics is required.
The lab has an ongoing interest in procedural modeling of rocks and minerals. In this project, the student will build a procedural system for the layering patterns seen in sedimentary rocks in 2D (cross-section). Procedural modeling, a subarea of computer graphics, involves designing algorithms that can then automatically create geometric models and textures for specific phenomena. This project is in the area of "procedural natural phenomena", where the algorithms create data for natural objects, such as rocks, trees, mountains, or clouds. The resulting geometry can then be rendered into synthetic images of an artificial scene; sometimes the geometry is augmented by texture, which gives a detailed map of the visual properties of the surface of the object. Noise-based, example-based, and deterministic algorithms are potential approaches to procedural modeling.The student will have primary responsibility for the above project. Some graduate students in the lab are working on similar projects, and can provide advice and sometimes code fragments, but the described problem is independent from other ongoing projects.The student will primarily be writing code:  The student will need to be comfortable translating mathematical equations into code: the research literature, image processing textbooks, and individual researchers in the host lab often express processes and operations strictly mathematically.While the salience estimation portion of the project is well mapped out, the tone reversal is more tentative. Over the internship period, we will seek answers to questions such as: - where should tone reversal be applied?- at what spatial scale is tone reversal most effective?- how should reversed-tone regions be integrated with their ordinary-tone surroundings?The evaluate-implement cycle will occupy the majority of the internship; thus, programming excellence is of paramount importance. Time permitting and results warranting, the student will write a report detailing the algorithm and outcomes, which can serve as the first draft of a paper for submission to a computer graphics conference.The student should be an excellent programmer, ideally highly proficient in C++; Java and Mathematica are also possible. Mathematical sophistication, with at least some knowledge of differential equations, is needed. Some background in computer graphics would be helpful but is not required. A high level of enthusiasm for rocks and natural phenomena will help to make the project more successful.
The research project for the internship is to integrate a 3D optical motion sensor with the PeTrack system.The medical imaging physics lab is developing a novel 3D navigation technique for image guided surgery. The technique is called PeTrack (Positron Emission tracking). We propose to integrate the PeTrack with surgical x-ray system in a way that x-ray imaging provide a “map” of patient anatomy and PeTrack act as a “GPS” of surgical tools, so the operators can navigate the tools inside the patient accurately without continuous x-ray fluoroscopy.  Rather than acquiring 10-15 fluoroscopy image per second, the proposed system only requires 1-2 frames per second, thus significantly reduce the radiation dose to patient and operators.The PeTrack system can track the 3D location of the surgical tool inside the patient. We have developed 3D calibration technique that can co-register between the 3D reference frames of x-ray images and PeTrack system, so we can digitally super-impose the tool locations on the x-ray images (anatomy maps). During image guided surgery, the operator frequently adjust x-ray c-arm position and angles to better visualize different anatomic structures. A real-time monitoring of x-ray c-arm motion is necessary to precisely register the projected image with the pre-acquired CT volumetric images. Further more, once or twice in  a second, a x-ray image is taken to update the "map" of the patient anatomy.  To digitally superimpose the tracked target on these updated x-ray projection image, we need the accurate geometry information of each x-ray projection image in real-time. To do that, we propose to implement a stereo infrared position sensor to monitor the x-ray tube and x-ray imaging detector. The sensor will be interfaced to PeTrack Navigation system. The medical imaging physics lab here at Carleton is specialized in:1. x-ray imaging2. Positron emission tomography3. Geometry calibration x-ray CT 4. 3D real-time tracking5. Image guided radiation therapy and interventions. 6. GPU based parallel computingThe student will be working on the development this x-ray c-arm position monitoring system. The task includes:1. Designing the infrared attachment to the x-ray c-arm.2. Developing the computer code to extra the 3D position of x-ray c-arm from the stereo sensor.3. Implement the 3D co-registration code using above obtained 3D position of x-ray c-arm4. Software Interface the 3D position monitoring system to PeTrack systemThe student need to have:1. good programming capabilities (such as C++, Java, or equivalent) . 2. minimum of 1st year university level of physics. 3. minimum of 1st year university level of Mathematics
The CNHH (aidhistory.ca) is a young group of scholars, graduate students, humanitarian workers and archivists, devoted to the preservation, the making and the dissemination of the history of humanitarian aid involving Canadians. They have worked independently and together in archives at home and across the world  towards a better inderstanding of the cultural and social nature of Canadians' global associations, at individual, associational and governmental levels. They have shared best ways of writing histories of aid which involve NGOs own workers, archivists and senior workers.  They have rescued archives of closing NGOs, helped NGOs organize their old documents, and prepared courses and training material on the subject, for university students and NGO members alike.  They have assisted NGOs in collecting, writing and broadcasting the history of their own past.  Their institutional memories are of use not only in their daily management and policy making, but also as a way to enhance the name ofthe organization and raise funds.The history of humanitarian aid is an exciting and growing field of research.  It seeks to understand the roots and the transformation of transnational flows of emergency relief and donations, long term development projects and exhanges, episodes of solidarity between countries of uneven resources.  It includes the history of religious missions, of state funded development projects, of modern NGOs such as Doctors without Borders, Amnesty International or Oxfam.   I have come to this field because of my interest in the history of human rights, especially children's rights, and of the way domestic and international histories of social policies are related.The intern will conduct pilot research projects in Non Governmental Organizations based in Ottawa (and, if necessary, in neighbouring cities). The projects for next summer will be determined this year, and they are likely to include some of the following: the Latin America Group, Oxfam Canada, the Match International Women's Fund, Under the guidance of experienced members of the group, they will inventory and organize archives (documents, images, objects), read some general documents (annual reports) and interview senior and retired employees.  They will do so in order to prepare reports and tools for the NGOs and the Network, such as inventories of archives, chronologies, bibliographies, lists of small biographies, lists of partner organizations.  They will assist in digitization of some of the documents and in making them available to researchers and NGO members themselves.  They will participate in the organization of the CNHH, such as the annual workshop held in June, seminars by visiting scholars, promotional tables at NGO events. They will also work at the publication of results, by preparing website posts for the CNHH and the NGO sites, blogs, podcasts, or pedagogical materials.  To be well prepared for the task, they will be asked to train further in some of the required skills, depending on the strenghts and weaknesses of their background: oral history techniques and transcription, website maintenance, use of library and archive tools related to the field, digitization and photograph, etc.The student should have a minimum knowledge of the techniques required for basic historical work:,  1. For the archival work: inventory, classification and summary of old documents; reading, basic interpretation and writing of summaries of documents; photograph and digitization of documents in a variety of media.  2. For the collection of interviews: preparation, good communication, willingness to learn and to assist principal researchers, recording and transciption.  3. For the dissemination: good writing skills, a wish tl learn to write blogs and web entries.  4. For the organization of events: a good sense of priority, an ability to plan systematically.          
The Nipigon river area in Ontario, Canada is in a dynamic geological zone often affected by soil slope failures, landslides, debris flows and rock falls. A typical example is the massive landslide that occurred in the 1990s, which involved an estimated 300,000 cubic meters of soil and extended almost 350m inshore with a maximum width of approximately 290m. It caused significant economic loss and environmental impacts. Since then, progressive landslides along the river banks have occurred from time to time. The overall purpose of the research project is to conduct in-situ investigations, to perform laboratory testing, and to carry out risk analysis of landslides in the Nipigon river area.  We will obtain representative soil samples from bored holes of all relevant layers. By using the advanced triaxial test apparatus in the soil lab of Lakehead University, triaxial shear tests will be conducted to determine a series of soil shear strength parameters. This data will be used to develop new entropy-based probabilistic models in the risk and stability analysis of geotechnical slopes. Measures to mitigate the landslide hazard will be proposed. This project will carefully study the soil properties and assess the stability of natural and artificial slopes such that we have a good engineering practice and society lives in a safe environment.About Lakehead University:  Dynamic, modern, and learner-centred, Lakehead University acknowledges all of our students as leaders of tomorrow. We offer you an extraordinary experience that gives you the highest potential for success. Our supportive philosophy means you are our #1 priority. Both campuses in Thunder Bay and Orillia blend academic excellence and opportunity with a rich variety of social, recreational, and athletic activities. Lakehead University promotes a healthy campus lifestyle, providing you with the opportunity to learn, foster friendships, and keep active at both of our campuses.Landslides are a significant geological hazard that have resulted in considerable property damage and loss of life. Canada has a wide range of landslide types reflecting the diverse geomorphic and geologic environments in the nation’s landscape. The objectives of my research are to identify the causes of various landslides, to assess the landslide risk and mechanism, and to propose measures to mitigate the hazard.  I have performed extensive research the areas of soil and rock mechanics, structural reliability, and geotechnical slope analysis. The wide variety of applications include earth slopes,  structural foundations, retaining walls, underground excavations, and open-cut mines.The student will closely work with supervisors and other students to play a significant role in the following research topics.Topic 1: On-site investigations and sampling.Soil borings are the most commonly used means for subsurface soil investigations. Borings are advanced by drilling at predefined intervals, where soil samples are obtained by driving or pushing a suitable sampling device into the soil.Topic 2: Triaxial soil tests.To carry out triaxial compression tests, one must wrap a cylindrical soil specimen having a length between 2 and 2.5 times its diameter in a rubber membrane and must place the specimen in a triaxial chamber of the test apparatus. Then, a specific lateral pressure is applied by means of water or compressed air within the chamber. Next, a vertical  (axial) load is applied externally and steadily increased until the specimen fails. The externally applied axial load that causes the specimen to fail and the lateral pressure are recorded. Topic 3: Probabilistic model of soil parameters and risk analysis of landslides.A new entropy-based probabilistic model for shear strength parameters would be developed and the risk of landslide will be assessed.The proposed research will contribute significantly to the advancement of knowledge and technologies associated with landslides in Northwestern Ontario. Enhanced understanding of the mechanism of landslides will inform protocols and measures, by adjusting parameters, to reduce property losses, and to avoid or alleviate landslide hazards. Thus, this program will benefit the construction and excavation industries in Ontario.Students will be encouraged to prepare a report and to make an oral presentation. They will develop analytical, numerical, and experimental skills, and strong communication and teamwork skills.  By participating in this project, students will foster skills of on-site investigation and lab test, broaden their knowledge in geotechnical slope engineering, and develop new research methodology.Students should have the basic knowledge of soil mechanics and probability.  Past experience in soil testing is an asset. Soil exploration deals with in-situ evaluation of soil properties, including reconnaissance, boring, sampling, and the record of field exploration.  The shear strength parameters, cohesion and internal friction angle, would be determined by laboratory triaxial compression test. Due to its inherent variation, shear strength will be taken as random variables. A new entropy-based probabilistic model will be developed and risk analysis will be conducted to mitigate the hazard of landslides.  Fundamental experimental and analytical skills would be an asset.  
In this project, the student will play an important role. They will be expected to explore different system identification methods addressing the following questions:(a) How can we detect the instant, severity and location of damage in structures from their vibration measurements?(b) How can we predict future damage and its location given the information of damage at known locations?(c) How can we reduce the excessive level of vibration to prevent progressive damage?(d) How can we determine the remaining useful life of a critical structure by developing appropriate maintenance strategies?Finally, the student will be validating these methods using different experimental models and full-scale structures like buildings and bridges in the city of Thunder Bay. The vibration measurements will be first collected using modern sensors and data acquisition systems, and then different signal processing techniques will be applied to detect damage in the structures. With this training, the students will be capable of solving several practical challenges of structural retrofitting and maintenance.The main objective of my current research is to rehabilitate and retrofit large-scale civil structures using modern sensing technology. Civil structures (i.e. building, bridges and dams) are subjected to several external loads like wind, earthquake and man-made excitation. With aging of the structures, such excitation causes significant damage and catastrophic failure of the structures. In order to avoid such circumstances, it is very important to timely diagnose these structures by monitoring their vibration measurements using sensors and predict any damage or faulty behaviour in the structures. I develop different algorithms to solve these challenges using vibration data of the structures. (a) Explore different vibration-based damage detection methods such that decision about the rehabilitation can be undertaken in real-time. (b) Implement and validate the methodology through different simulation models using MATLAB.(c) Explore new control technique to mitigate unwanted vibration performance.(d) Validate the proposed methods in a full-scale structure including a pedestrian bridge located inside the campus of Lakehead University(e) Work with the graduate students of my research team, and publish articles in peer-reviewed journal papers.This project is a culmination of both theoretical and experimental work.The student should have strong interest in structural engineering. A preliminary knowledge in structural dynamics and finite element modeling is a prerequisite. Programming skills in Matlab or C will be preferred, but not mandatory.



Smartphones are becoming a new need of every person who would like to remain connected to ubiquitous digital world[1]. These devices are bundled with all major sensors like accelerometer, gyroscope, proximity, orientation and magnetometer which can track the activity of the user. From last many years, standalone accelerometer sensors are used in research studies for acquiring the data. But with arrival of smartphones, the use of accelerometers have become more common. The accelerometer sensor available in smartphones are more power efficient as compared to their standalone versions. Accelerometer senses the acceleration or the force of acceleration in all three directions or planes with high precision. In order to predict the physical activity of the user, we propose a study to see how the accelerometer in conjunction with other sensors can be used. Different phases of the project are:a) Data acquisition: The first phase of research methodology is to collect accelerometer sensor data from Android based smartphone by designing and developing an Android app.b) Signal Processing: This phase would be divided into sub-phases: preprocessing, noise reduction and smoothing of the signal data.c) Feature extraction: The set of important features would be extracted from the data.d) Classification: In this phase of study, we would label unknown patterns based on knowledge acquired from known patterns of data. We would like to classify data both on the device itself and online from synced cloud storage. Even though number of similar studies have used smartphone based sensor data to predict user's physcial acitivity but there is a limited research on performing such analysis on the device itself and through o nline from synced cloud storage.[1] Lee, Sang Yup. "Examining the factors that influence early adopters’ smartphone adoption: The case of college students." Telematics and Informatics 31, no. 2 (2014)Dr Mago leads the Computational Healthcare (http://cheal.info) laboratory at Lakehead University, Ontario. He is assistant professor in the computer science department with specialization in health informatics. His applied research in data science is supported by national funding agencies (NSERC and SSHRC), and provincial (Ontario Council on Articulation and Transfer (ONCAT)) as well as industry partners. Dr. Mago has published extensively on new methodologies based on soft computing and artificial intelligent techniques to tackle complex healthcare problems such as eating behaviours, obesity, and dentistry. He currently serves as an associate editor for BMC MIDM.The student will get an opportunity to learn and perform the following tasks:a) Learn Android IDEb) Understand the signal processing algorithmsc) Apply predictive alanaysis using Weka, and other machine learning APIs in Python and R.Experience with C++, Java, Python, Javascript and other related languages and frameworks,Basic background in machine learning algorithms,Good communication skills, andAbility to think creatively
Nowadays, social media platforms are a great source for research data. Information shared on these social media sites can be mined to produce meaningful facts.  In the proposed research, we will study the information related to infectious diseases on social media platform such as twitter. The objective is to use this data for guiding policies related to managing infectious disease. The research will present the processes of collection of data related to the infectious diseases, descriptive and predictive analysis, and finally how to design policies to inform the public about infectious diseases. Generally, the twitter data contains the following metadata: Volume, Location, Time, and Perception, which could be easily used to perform descriptive analysis. Also, spatio-temporal analysis will be used to detect the epidemic in early stages. In the proposed study we want to answer questions such as: 1) Can social media data be used to study health care related topics?2) Can we accurately classify the data on twitter related to infectious diseases? and 3) Can social media be used to predict the spread of infectious disease(s)?Dr Mago leads the Computational Healthcare (http://cheal.info) laboratory at Lakehead University, Ontario. He is assistant professor in the computer science department with specialization in health informatics. His applied research in data science is supported by national funding agencies (NSERC and SSHRC), provincial (Ontario Council on Articulation and Transfer (ONCAT)),  as well as industry partners. Dr. Mago has published extensively on new methodologies based on soft computing and artificial intelligent techniques to tackle complex healthcare problems such as eating behaviours, obesity, and dentistry. He currently serves as an associate editor for BMC MIDM.The student will get an opportunity to learn and perform the following tasks:a) Data Acquisition: In the first step tweets related to the infectious diseases will be collected using the Twitter Stream APIs and a dedicated Raspberry Pi setup to collect, and store data points in a POSTGRES database.b) Feature Extraction: Data will be refined and features will be extracted.c) Feature Selection: Out of the features extracted only the relevant features will be selected that are important for the study.d) Classification: In this step the data will be classified based on the sentiment of tweet by using optimal machine learning algorithm.e) Analysis & Results: Data will be analyzed as per the need of the study and results will be produced.Experience with C++, Java, Python, Javascript, MATLAB and other related languages and frameworks,Good communication skills, andAbility to think creatively
There are more than 320 million users that are currently active on social media producing lots of data on websites like twitter [1]. These kinds of data points are very useful to analyze and produce health care related information. In the past, there have been many example studies related to disease prediction, outbreak prediction, spreading of disease in particular geographical area etc. For example, twitter data is used for influenza detection and surveillance of influenza [1], the paper concludes that the twitter can be used as a useful resource to predict and monitor the influenza in Canada. Perhaps because of the value of the information that can be gathered and the strain that a fully open platform would put on platform infrastructures, social media networks have restricted the amount data that can be queried for through their APIs. Twitter for example returns results that are at most 7 days old for example[2]. Historical datasets exist and are made public through research networks, but they are narrowly focused on the specific topics of the original research, and often do not contain recent data. This makes it difficult and time consuming to get started, and limits the researcher’s ability to establish the validity of their predictions in the context of historical data. In the proposed project we want to assemble dedicated hardware and networked attached storage to collect and store social media data points over time. Beginning with Twitter, the hardware will be required to run Twitter Stream Java application environment.[1] Byrd, Kenny, Alisher Mansurov, and Olga Baysal. "Mining Twitter data for influenza detection and surveillance." Proceedings of the International Workshop on Software Engineering in Healthcare Systems. ACM, 2016.[2] Twitter. The Twitter Search API. Web. Accessed June 1st, 2016. https://dev.twitter.com/rest/public/search. Dr Mago leads the Computational Healthcare (http://cheal.info) laboratory at Lakehead University, Ontario. He is assistant professor in the computer science department with specialization in health informatics. His applied research in data science is supported by national funding agencies (NSERC and SSHRC), provincial (Ontario Council on Articulation and Transfer (ONCAT)) as well as industry partners. Dr. Mago has published extensively on new methodologies based on soft computing and artificial intelligent techniques to tackle complex healthcare problems such as eating behaviours, obesity, and dentistry. He currently serves as an associate editor for BMC MIDM.The student will get an opportunity to learn and perform the following tasks:a) Hardware Setup: Perform initial OS installation, and environment configurationb) Software Setup: Install development environment including Java, Twitter Stream Java, and POSTGRES. Compile logging program. c) Logging and Storing: collect data from twitter, scrub and organize, and finally store into Network-attached Storage device.d) Scaling Up: After any needed adjustments, add more Raspberry Pi devices to scale up the rate and diversity of data acquisition. Familiar with network technologies for IoT,Experience with C++, Java, Python, Javascript and other related languages and frameworks,Good communication skills, andAbility to think creatively
My research focuses on changes to the Citizenship Act in Canada in relation to issues of revocation of citizenship, rights of dual citizens and rights of refugees. I analyse the different constitutional and international law implications of these changes.My research area is in citizenship and immigration laws from Canada and in a comparative perspective. It deals with issues of revocation of citizenship, stateless, refugee protection, dual citizenship and different categories of immigrants. It takes a comparative perspective with similar questions in other countries.The student will conduct research and drafting, and will be required to report to me on a weekly basis. Tasks are expected to be done on time.An ideal candidate would have excellent research skills, background in law, excellent writing skills and an ability to listen attentively to instructions. The work will involve research in laws and scholarly articles and drafting of memoranda and other documents.
My research focuses on changes to the Citizenship Act in Canada in relation to issues of revocation of citizenship, rights of dual citizens and rights of refugees. I analyze the different constitutional and international law implications of these changes. This research compares the existing Canadian system of protection for refugees and how this system treats stateless individuals. It uses a comparative methodology and proposes legislative reform to better protect stateless individuals and to avoid creating statelessness.Dynamic, modern, and highly learner-centred, we acknowledge all of our students as valued leaders of tomorrow, whose education and success are most paramount to our institution. At Lakehead, we offer you an extraordinary education experience that gives you the highest potential for success. Our supportive and student centered philosophy means you are our #1 priority.  Both campuses in Thunder Bay and Orillia promise the total university experience: a blend of academic excellence and opportunity with a rich variety of social and recreational activities.  Athletics and recreation is an integral part of the university experience that is vital to your educational growth and advancement. Lakehead promotes a healthy and active campus lifestyle while providing you with the opportunity to foster friendships, goodwill and overall fitness at both of our campuses.My research area is in citizenship and immigration laws from Canada and in a comparative perspective. It deals with issues of revocation of citizenship, statelessness, refugee protection, dual citizenship and different categories of immigrants. It takes a comparative perspective with similar questions in other countries. My focus is on the causes and consequences of statelessness and how Canadian law is failing to fully address statelessness and provide appropriate protections.The student will conduct research and drafting, and will be required to report to me on a weekly basis. If there is an opportunity, the student will accompany to conferences and field research (e.g. to Canadian Centre on Statelessness). Tasks are expected to be done on time.An ideal candidate would have excellent research skills, background in law, excellent writing skills and an ability to listen attentively to instructions. The work will involve research in laws and scholarly articles and drafting of memoranda and other documents.
This project will involve conceptual inquiry related to notions of health as balance and likely related notions of health care as balance restoration. The project will build on my published research on health as self-organization, as well as others' research on health as balance more generally. The project will consist of a selective literature review that could evolve (based on the student's additional skills) into a more systematic scoping literature review with content/thematic analysis, and on conceptual analysis using standard philosophical approaches such as thought experiments and counter-argumentation. The publications reviewed will include philosophical, scientific, historical and grey literature. The end result of the project is expected to be a paper submitted for peer review in an academic journal and co-authored by the student(s) and myself. Philosophy of health is a research area that has roots in philosophy of medicine, traditional healthcare, and other areas of research. Recently philosophy of science and theoretical biology, among other areas of research, have contributed to the theoretical and empirical understanding of health. Philosophy of health is a distinct specialized research area as it addresses health from both lay and professional perspectives, involving conceptual analysis of diverse notions of health in an attempt to distill a common understanding while criticizing philosophically - particularly epistemologically - problematic arguments for particular notions of health. The student(s) will be required to lead a review of relevant academic and lay literature, and to contribute to its philosophical analysis. Thematic analysis of documents reviewed will be encouraged if a scoping/systematic review is conducted. the student(s) will require introductory knowledge of philosophy of science and basic skills in philosophical analysis, as well as interest in health and related care. Skills in content/thematic analysis of documents are a preference. 
Anaerobic membrane bioreactor (AnMBR) technology have received much attention in recent years, due to its advantages in sustainable wastewater management. However, membrane fouling has been a major challenge that limits the wider application of AnMBR technology, particularly under extreme conditions (psychrophilic and thermophilic temperatures, high salinity and the presence of inhibitors). The proposed study will focus on the development of AnMBR technology for industrial wastewater treatment under extreme conditions and develop an improved fundamental understanding of membrane fouling and its control under these conditions. Of particular interest in anaerobic digestion of lignocellulosic biomass in this type of novel bioreactors for bioenergy production. Dynamic, modern, and highly learner-centred, we acknowledge all of our students as valued leaders of tomorrow, whose education and success are most paramount to our institution. At Lakehead, we offer you an extraordinary education experience that gives you the highest potential for success. Our supportive and student centered philosophy means you are our #1 priorityMembrane separations, membrane bioreactors (MBRs, MABRs and MPBRs), membrane fouling and its control, colloidal and surface chemistry, microbial flocs and biofilm structure and function, anaerobic digestion, biological wastewater treatment, biorefinery and bioenergy. The student will work closely with the supervisor and graduate students in the research group to conduct independent research as well as work as a team in research projects. Hand-on experience and critical thinking skills will be gained while working in the lab.Chemical Engineering or Environmental Engineering students with a strong background in process technology, chemistry and/or microbiology. 
Membrane photobioreactors (MPBRs) have received much attention in recent years, due to the advantages of the integration of membrane separations and microalgae for nutrients removal from wastewater and simultaneously greenhouse gas 9CO2) reduction and biofuel production. One of the challenges in MPBRs technology is membrane fouling and its control. The project will focus on the development of novel MPBRs technology for sustainable wastewater management and biofuel production. Of particular interest is the phenomena of membrane fouling and its control in MPBRs.Dynamic, modern, and highly learner-centred, we acknowledge all of our students as valued leaders of tomorrow, whose education and success are most paramount to our institution. At Lakehead, we offer you an extraordinary education experience that gives you the highest potential for success. Our supportive and student centered philosophy means you are our #1 priority.Membrane separations, membrane bioreactors (MBRs, MABRs and MPBRs), membrane fouling and its control, colloidal and surface chemistry, microbial flocs and biofilm structure and function, anaerobic digestion, biological wastewater treatment, biorefinery and bioenergy.The student will work closely with the supervisor and graduate students in the research group to conduct independent research as well as work as a team in research projects. Hand-on experience and critical thinking skills will be gained while working in the lab.Chemical Engineering or Environmental Engineering students with a strong background in process technology, chemistry and/or microbiology.
Membrane aerated biofilm reactor (MABR) technology is relatively new technology for wastewater treatment. and has a much higher energy efficiency, as compared to conventional aerobic wastewater treatment, like activated sludge processes and aerobic membrane bioreactor technology. Biofilm thickness control is the key for successful application of MABRs technology. This study will focus on the development various technologies for biofilm thickness control to achieve maximum efficiency. Dynamic, modern, and highly learner-centred, we acknowledge all of our students as valued leaders of tomorrow, whose education and success are most paramount to our institution. At Lakehead, we offer you an extraordinary education experience that gives you the highest potential for success. Our supportive and student centered philosophy means you are our #1 priority.Membrane separations, membrane bioreactors (MBRs, MABRs and MPBRs), membrane fouling and its control, colloidal and surface chemistry, microbial flocs and biofilm structure and function, anaerobic digestion, biological wastewater treatment, biorefinery and bioenergy.The student will work closely with the supervisor and graduate students in the research group to conduct independent research as well as work as a team in research projects. Hand-on experience and critical thinking skills will be gained while working in the lab.Chemical Engineering or Environmental Engineering students with a strong background in process technology, chemistry and/or microbiology.
In this project, the student will be expected to explore different methods addressing the following questions:(a) How can the pedestrian excitations including walking, running, jumping and biking be modelled accurately using a dynamic load (also known as load modeling)?(b) What is the impact of such dynamic load in terms of structural properties of pedestrian bridges?(c) How can we improve the load modeling with the aid of vibration measurements of a real footbridge?(d) How can we reduce the excessive level of vibration in a footbridge using a control device?Finally, the student will be validating these methods using different lab-scale steel bridge models and a full-scale pedestrian bridge located in the campus of Lakehead University. The vibration measurements will be first collected using modern sensors and data acquisition systems, and then different signal processing techniques will be applied to extract the human-induced excitation from the vibration data.The main objective of my current research is to rehabilitate and retrofit large-scale civil engineering structures using modern sensing technology and advanced control techniques. Unlike other civil engineering structures, pedestrian bridges are one of the most flexible systems that are prone to excessive level of vibration under pedestrian excitation. In order to mitigate such vibration and improve the comfort level of pedestrians, it is very important to understand dynamic behavior of these bridges and the associated human-structure interactions. My current research aims to solve these challenges using the theories of structural dynamics and with the aid of wireless sensor technology.(a) The student will simulate different load models of pedestrians based on the existing literature(b) The effect of stepping frequency, weight and gender of a single pedestrian, and the crowd will be studied(c) The accuracy of the load modeling will be improved by using real vibration measurements of lab-scale steel bridge models(d) A real-life footbridge located at the campus of Lakehead University will be instrumented and tested under a wide range of pedestrians, and the real dynamic behavior of pedestrian bridge will be compared with respect to the finite element model(e) The student will work with the graduate students of the team, and publish papers in peer-reviewed journal papers. The student should have strong interest in structural engineering. A preliminary knowledge in structural dynamics and finite element modelling is a prerequisite. Programming skills in Matlab or C will be preferred, but not mandatory.
In this project, the student will be expected to explore different modal combination rules under a wide range of earthquake database answering the following questions:(a) How does the performance of different modal combination rules change with different earthquakes?(b) What is the impact of multi-component ground components as opposed to uni-directional ground motions?(c) How can we improve the existing modal combination rules to predict nonlinear peak response of structures and estimate ductility demand?(d) What is the effect of nonstationarity of earthquakes?Finally, the student will be validating these methods using simulation models in Matlab as well as finite element (FE) modeling software. The simulated peak response of structures will be compared with the predicted responses from the FE model.The main objective of my current research is to rehabilitate, retrofit and design large-scale civil engineering structures under extreme climatic events like severe earthquakes. The traditional methods of earthquake-resistant design are based on the modal combination rules where the linear peak modal responses of structures are combined to estimate the overall peak response of structures. These techniques have limitations depending on the type of earthquakes, nonstationarity in ground motions as well as the extent of damage in the structures. My research aims to solve these challenges using the theories of structural dynamics to explore more robust techniques of earthquake-resistant design.(a) The student will simulate different modal combination rules for a wide range of earthquakes and multi-degree of freedom systems.(b) The effect of multi-component ground motions will be considered in three-dimensional structures modeled in Matlab as well as FE package.(c) A new regression-based technique will be developed to estimate the nonlinear response of structures from the linear peak responses.(d) The student will work with the graduate students of the team, and publish papers in peer-reviewed journal papers.The student should have strong interest in earthquake engineering. A preliminary knowledge in structural dynamics and finite element modelling is a prerequisite. Programming skills in Matlab or C will be preferred, but not mandatory.
The proposed project will examine the impact of socioeconomic status (SES) on return to work (RTW) within two different workplace compensation systems: the system in Victoria, Australia, and the system in Ontario, Canada. In Victoria, employers insurance is provided via WorkSafe Victoria and in Ontario, workers’ compensation is provided via the Workplace Safety and Insurance Board (WSIB). Key differences between the systems include that WorkSafe combines both public and private insurance approaches, which includes payment of the first 10 days of compensation by the employer, as well as potential for a “top-up” of compensation payments by the employer, whereas the WSIB is a purely public insurer. Additionally, WorkSafe provides a benefit for lost wages of 95% the pre-injury average earnings for the first 13 weeks, and 80% after 13 weeks of compensation, while the WSIB provides 85% of the pre-injury average earnings.The objectives of the project will be to 1) determine the association between SES and RTW following a compensated injury or illness; 2) compare this association between Ontario and Australia samples, and 3) determine if the association is modified by worker’s compensation system differences between the two countries.We will use data from WorkSafe and the WSIB. Baseline data collected at the time of the claim includes injury-related symptoms and type of injury, as well as sociodemographic information. Information on RTW is available based on the termination of income compensation payments. Income, occupational status, and education level will be used to determine the association between SES and RTW and to identify differences between Victoria and Ontario, and determine if dissimilarities are due to system differences. This research will provide insight into how SES and the compensation system together impact recovery, and how practices and policies can be altered to improve the health and vocational outcomes of workers.One of my research areas is Work Disability Prevention. I try to understand what factors influence return to work after an injury or illness. These factors may be present at the workplace, within the compensation system, in health care provision, in the worker, or elsewhere. Identifying these factors allows for the development of interventions to prevent disability. Work disability excludes individuals from full participation in society, education, and employment, and increases the need for social and health care. It is a global problem. Work is related to health: good work keeps you healthy, good health keeps you working.Students will be conducting statistical analysis of the data. Statistical modeling will be required. Students will be required to attend biweekly research team meetings where they will get the opportunity to learn about all projects in progress and have the opportunity to get involved, if interested.Students should have some experience manipulating data with statistical analysis systems including SAS, STATA, or SPSS. Knowledge of survival analysis and at least one course in epidemiology would be an asset. Knowledge or interest in understanding workers’ compensation systems would also be valuable.
The project is dealing with the development of an advanced medical imaging technique for early detection of breast cancer called Positron Emission Mammography. The goal is to overcome shortcomings of X-ray mammography – a conventional technique for breast cancer screening. Conventional X-ray mammography visualizes breast cancer well for some patients; however, many high-risk patients have dense breast tissue that resembles cancerous lesions in mammography images. Also, X-ray imaging only captures tissue anatomy, not function, making it more difficult to discern whether tumours are responding to treatment. In contrast, PEM uses tumour metabolism to visualize areas of increased activity in the breast independent of breast density.  An additional feature of PEM is that, in contrast to conventional mammography, it does not require painful breast compression.  However, PEM does require the use of an injected radiotracer and our technical innovations have focused on developing the world’s most sensitive clinical nuclear imaging system so that the dose of radiotracer can be reduced. Our goal is to develop a high performance PEM system that operates at a fraction of the dose of general purpose whole-body Positron Emission Tomography (PET) scanners. We are employing  our patent-pending technology based on seamless array of most advanced photosensors in combination with high-yield scintillation crystals. Students will be involved in assembly and testing the first clinical prototype of our PEM system. The clinical prototype will be used to collect the data necessary for regulatory submissions required for its clinical use. Clinical implementation of our PEM technology will result in an improvement of breast cancer survival and yield significant clinical (and economic) benefits. Furthermore, the technological advances proposed will reduce manufacturing cost for PEM devices facilitating their wide-spread clinical use, thus positively influencing the health of people in Canada and world-wide.I am a Processor and Canada Research Chair in Physics of Molecular Imaging at Lakehead University and a Senior Scientist in the Thunder Bay Regional Health Research Institute - Canada’s newest health research institute specializing in advanced detection devices. I am specializing in photoconductive materials and technologies for radiation medical imaging.  The focus of my work is on solid-state technology for organ-specific Positron Emission Tomography (PET). The goal is an improvement in resolution and sensitivity over commercially available PET imagers. Another focus of my work is on advanced low-dose direct conversion x-ray imaging detectors based on novel x-ray-to-charge transducers.One student will be involved with PET detector blocks calibration and front-end electronics development and fabrication. One student will be involved in the development and implementation of PEM detector cooling mechanism and control. One student will be involved in evaluation of imaging performance of first clinical PEM prototype with phantoms. All students will work closely with other trainees and experienced electrical and software engineers in Reznik’s group; they will be provided with full access and hands-on training in a state-of-the-art R&D facility for photoconductive materials growth, characterization, detector assembly and testing at Lakehead and affiliated Thunder Bay Regional Health Research Institute.One of the following or combination:Background: solid-state physics and/or high-energy physics and/or nuclear physics. Electrical or software engineering background will be also considered.Technical skills: MATLAB, Microsoft Word, Excel, PowerPoint;Professional skills:  ability to work well independently as well as a part of a team; reliable, responsible, punctual and highly organized
The research project will deal with aspects of nuclear reactor analysis.This may include traditional fission reactors such as CANDUs and novel designs such as the Super Critical Water Reactor, but also other systems such as Accelerator Driven Systems (ADS) and fusion reactors.The study of the physics of nuclear reactor cores.  This includes the Canadian CANDU Reactor system and the design of the Generation 4 Super Critical Water Reactor.  Alternative fuels such as thorium-plutonium and thorium-uranium are studied as well.These studies are performed with state-of-the-art computational tools such as SCALE and MCNP.  In addition, an in-house Monte Carlo code is being developed on the basis of the GEANT-4 package.  This Monte Carlo code has unique features for analyzing nuclear reactor behaviour.The student will assist in the research project described above.The work may entail analysis of existing data, numerical analysis of reactor systems or even the development of new computer codes, according to the interest and the capabilities of the student.There may be the possibility to spend some time at the Canadian Nuclear Laboratories in Chalk River.The student should have completed three years of a physics or engineering education, and have some experience with computing and programming (e.g. Linux, Fortran, C, C++, Python, Matlab, etc.) 
Young dense star clusters are found throughout our Galaxy, and are a common mode of star formation. Studies estimate that between 50% and 100% of all stars were formed in such systems, including our own Sun. The transition between a star-free cloud of molecular gas to a gas-free star cluster, however, is poorly understood. We know that many dense clusters must disperse early in their life, as we only see a handful of massive dense clusters at older ages but a plethora of young systems. A recent survey of nearby star-forming clusters (the MYStIX survey, http://astro.psu.edu/mystix) has recently created a complete stellar census down to stars much less massive than our Sun, including stellar positions, masses, and ages, as well as information about the nearby gas from which these stars have formed. It is clear from these data that our assumptions about the initial conditions for star cluster models are entirely too simplistic -- unlike most models, our clusters are not spherical, isolated, gas-free systems, but instead are elongated, clumpy systems, usually located in groups or along filaments of the molecular cloud, and start with a significant fraction of their mass in gas instead of stars. We would like to understand how these complex and messy systems evolve to population the field of the galaxy with individual stars, or to form the massive old star clusters that also population the galaxy.Most models of young clusters assume that they are gas-free, or include only a simple treatment of the gas potential. However, it is clear even from these models that the evolution of the gas and its expulsion from the stellar cluster is a key component to understanding how the clusters evolve and disperse. However, we now have the capability of modelling young stellar systems including both the gaseous and My research encompasses stellar dynamics, stellar evolution, and hydrodynamics. My particular expertise is combining these disparate areas of astrophysics to probe the formation and evolution of stellar clusters, ranging in age from those which have not yet formed stars, to globular clusters, the oldest objects in the universe. I use computer simulations to study the spatial and temporal distribution of various stellar populations in these clusters. I also work with observers to determine the same properties in real clusters, and to compare to the models. The student will use a pre-existing research code, AMUSE (www.amusecode.org), to simulate the early evolution of star clusters. The student will be expected to become familiar with the code by running pre-determined test problems on a local computer, and also learn how to take advantage of the various parallelization possibilities (locally and as distributed computing). Working with the professor and a senior graduate student, the student will design a suite of simulations to investigate the effects of gas expulsion on the first few million years of evolution of these very young, very low-mass systems. After running these simulations on our local computer cluster (provided by SHARCNet), the student will analyse them and compare the models to the observations from the MYStIX collaboration. The student will then present the results to my research group orally during group meetings, and in a poster and/or written report at the end of the summer. -- Undergraduate courses in physics and mathematics: classical mechanics, thermodynamics, differential equations, linear algebra, statistics at the 3rd year undergraduate level. At least one course in astronomy and one in fluid mechanics is recommended. 
Continuous processing methods are a intensive areas of development for the pharmaceutical industry after recent changes to federal guidelines on Good Manufacturing Practices (GMP). Our group has built up a specialization in the emerging field of continuous granulation which uses twin screw extrusion machinery.  In this process, powders like lactose monohydrate and microcrystalline cellulose along with model active ingredients are bound together in a manner that ensure precise drug dosing as well as a controlled drug release profile once ingested.  The continuous technology is challenged with increasing drug consistency on a production time scale of seconds versus hours by conventional batch methods.  We study the mechanism by identifying mechanical and chemical forces and combining that knowledge with our investigations on particle motions within the complex geometry of the extruder.  As a leader of the technology, we feel the onus is upon us to fully understand the process.  We are currently interested in the use of melt binders to granulate, better understanding the process  and ensuring the drug component is not damaged.  Particulate processing, granular mechanics, foaming, biomaterials, degradation mechanisms, extrusion, manufacturing, pharmaceuticalsStudent will conduct experimental trials following an statistical design on a pilot scale unit similar to pharmaceutical companies, to study agglomeration kinetics of novel controlled release formulation.  Student will produce and characterize the granules for their physical properties and drug release characteristics. An interested student should have taken courses in fluid mechanics so that they understand viscosity, shear, and flow behavior as well as have taken a course in mass transport so that they recognize material flow through packed beds .  They should have rudimentary knowledge of statistic but are not expected to know how to do DOEs.   Aside from these fundamentals, the student should be able to communicate well with our group in English, be eager to ask questions, and be meticulous in their data collection skills in order to meet the requirements of the pharmaceutical industry in reporting results.
The primary ways that solar cells are characterized is via methods that were developed for standard single junction silicon devices.  Multijunction solar cells can achieve much higher energy conversion efficiency by capturing light from a broader portion of the solar spectrum.  The conventional methods of characterization require further development to accommodate the broader solar spectrum and the multiple junctions.  We have new instrumentation to accomplish these goals that requires further hardware and software development.My research focus is on the development of high efficiency solar cells.  We are developing new and advanced characterization methods to properly measure the solar cell efficiency in high efficiency multi-junction devices.  These methods are crucial to the advancement of the field as solar cell structures become more complex.The student will work with the host professor and a graduate student to develop new carrier lifetime measurement methods.  This will involve using and developing newly purchased equipment for the measurements.This is a hands-on project.  The student is expected to have general familiarity with laboratory equipment and procedures.  The student will be taught any specialized techniques necessary to conduct the research.  This project has an emphasis on optics and materials characterization.
It is essential to fully understand the solar resource in order to optimize energy conversion.  This is increasingly important with multijunction solar cells that divide up the solar spectrum to increase overall energy conversion.  We are installing a new rooftop facility to measure the solar resource throughout the year, including detailed measurements of the spectrum.  The facility will also be used to test concentrator solar cell modules and tracked single junction modules. My research focus is on the development of high efficiency solar cells.  This includes multijunction solar cells, high efficiency silicon solar cells, light trapping methods, material characterization and detailed cell characterization.The student will work with the host professor and a graduate student to further develop the new solar resource monitoring and testing station.  This will involve using and developing newly purchased equipment for the measurements.This is a hands-on project.  The student is expected to have general familiarity with laboratory equipment and procedures.  The student will be taught any specialized techniques necessary to conduct the research.  This project has an emphasis on optics and data acquisition.
This project is part of a recent initiative at McMaster University in the area of mobile ariel robotics. Conventional mobile robots are ground-based vehicles that may be equipped with manipulator arms to offer extended workspace for robotic autonomous or human-in-the-loop operation. To extend the range of operation to the 3-dimensional space, our group has developed a concept mobile manipulator with a flying base. This aerial robotic manipulator is able to use its robotic arm to operate on the environment while maintaining its flight stability. Some potential applications of the system are in disaster recovery, search & rescue, hazardous material handling, and maintenance of electric power lines. The project has a broad scope and covers topics such as system instrumentation, embedded computing and control, navigation, robotics and mechatronics design, vision systems and image processing, sensor fusion, advanced flight and robot control, teleoperation, and aerial manipulation. My research expertise is in haptics, telerobotics, and robotic control systems. My group has been working on the development of advanced control systems that combine human-in-the-loop operation with autonomous control for robotics applications. The research covers a broad range of topics, including design and instrumentation of specialized robotic systems, and design of advanced controllers for haptic-enabled tele-robotic systems. The student will be assisting graduate students in several aspects of the project related to control system development, stereo vision processing, navigation, instrumentation, and embedded computing and control. - Good knowledge and experience with Matlab and Simulink.- Good prior exposure to programming of embedded processors and micro-controllers. Knowledge computer programming languages including C/C++. - Good knowledge of image processing and computer visio
In cyber-physical systems (CPS) in general, not only functional correctness, but execution time and quantitative properties like power consumption, reliability, and throughput are relevant. In the Internet of Things (IoT) in particular, ultra-low power requirements (due to low clock frequency, battery capacity, simple microcontroller architectures) exacerbate the issues of timing, reliability, and battery life. The pState project at McMaster University is developing a graphical modelling and programming language that includes probabilities, stochastic transitions, cost/reward annotations, and invariants. The goal of this project is to analyze these qualitative properties (correctness) and quantitative properties from high-level models and to automatically generate code for embedded systems processors (PIC, ARM, ...) that guarantees those properties. In some cases, pState is also able to determine the worst case execution time. The vision is to simplify the design of CPSs in general and IoT devices in particular by reducing the need to first build a system and then measure these properties; the approach also allows for better optimized designs and to explore new applications. The graphical design language should make the approach appealing to many developers.Program verification, program refinement, software components, concurrency, embedded systems, programming languages, programming toolsThe student would be placed in a group consisting of the professor, one postdoctoral researcher, three Ph.D. students, two Master's student and undergraduate students. The work will be done in collaboration. There are several possible roles:(1) implementation of code generation for new ultra-low power architectures: this includes developing the code generator and testing on actual devices(2) application to sensor networks: the group is involved in developing a system for wireless water quality monitoring in the Great Lakes(3) experimental work on intermittent computation: sometimes power supply is to limited, e.g. through energy harvesting, that computation cannot be continuous(4) developing new techniques for improved timing and quantitative analysisBackground in one or more of the following areas is useful: Java, Arduino (or other boards), compiler construction, embedded system design techniques, formal verification
One of the fundamental unsolved problems in control theory is the choice of a constrained control Lyapunov-function for nonlinear systems-a problem that goes to the heart of defining and understanding what stability means. In our group we have used results on null controllable regions for linear systems to address this problem for linear systems. This project will focus on a class of nonlinear system, and solve the problem of constructing constrained control Lyapunov functions. Nonlinear process control, Model predictive control, Fault-tolerant control, control of batch processesThe student will spend the first month understanding some of the advanced control concepts, then contribute to the development of the results and illustration via a simulation example.  It is expected that based on the contribution, the student will be a second author on a journal manuscript.Strong mathematical skills and willingness to understand and use advanced mathematical concepts. Good expertise with programming (matlab).
Batch processes constitute a class of processes that play an important role in the production and processing of a wide range of value-added products (i.e., chemical, pharmaceuticals, bio-chemicals, etc.). They are finite duration processes with unique characteristics, such as the absence of equilibrium points and nonlinear and time-varying dynamics over a wide range of operating conditions, that preclude the direct application of control strategies designed for continuous systems. Unlike continuous systems, which are characterized by control at an equilibrium point, the primary control objective in batch processes is to reach a specified product quality by batch termination. The economic benefits from batch processing are realized from the consistent production of on-spec product. Direct control to the specified quality, however, is impractical in most cases because quality measurements are unavailable online and only made offline after batch completion.Motivated by the above considerations, in this thesis we will develop a within-batch quality control strategy for batch processes. The method will be tested on several processes. Significant industrial interaction is expected.Nonlinear Control, Model Predictive Control, Batch Process Control, Fault -Tolerant ControlThe student will set up detailed simulations to test the methods developed in the group, and will likely contribute as a second author in a journal publication.Excellent understanding of chemical engineering fundamentals, expertise in mathematical analysis and programming
A goal of this project is to identify matrix patterns which allow for certain classes of eigenvalues.  The patterns may be sign patterns, or zero-nonzero patterns: a sign pattern is a matrix A with entries from {0,+,-} having an associated class of real matrices {B | sign(B_{i,j}=A_{i,j} for all i,j}; a zero-nonzero pattern has entries from {0,*} with an associated class of real matrices {B| B_{i,j}=0 if A_{i,j}=0}.  For example, there is literature available for some sign patterns (and nonzero patterns) which allow for nilpotence; which allow stability (all eigenvalues with negative real part);   which allow all possible inertia; and which allow all possible spectra.  Another class focuses on patterns which may exhibit Hopf bifurcations in the context of a dynamical system. Characterizing these various patterns is an open problem. Exploring eigenvalues of matrix patterns has its roots in economic modelling, but has also been explored, for example, in relation to mathematical ecology, epidemiology, and stability of  chemical reactions.The student would use tools from graph theory, matrix theory, and real analysis to help classify small order patterns and make conjecturesabout combinatorial structures related to the patterns. The student would use software, such as Sage, to help analyze certain patterns.Working with the supervisors, the student would also work on providing proofs for their conjectures. This project would be supervised by Dr. Adam Van Tuyl (McMaster) and Dr. Kevin Vander Meulen (Redeemer and adjunct at McMaster). Wehave worked on similar problems with students in the past. Please see Dr. Van Tuyl's webpage for some of our past work.This project would be jointly supervised by Dr. Adam Van Tuyl (McMaster) and Dr. Kevin Vander Meulen (Redeemer and adjunct at McMaster).  Dr. Van Tuyl's main area of interest is commutative algeba and its applications to combinatorials.  Dr. Vander Meulen is interested in combinatorial matrix theory, that is, using results from combinatorics, like graph theory, to prove results about matrices.  They have worked together on a number of projects, including a number of projects with undergraduate students.For this project, it is expected that the student would help the project in the following ways:1) Search the literature for relevant research articles.  This search would include using online academic databases (e.g. MathSciNet), and using the McMaster science library.2) Understand the definition of a matrix pattern and related concepts (this will be explained to the student during the first few weeks of the program).3) Once the definitions are understood, formulate new examples and conjectures using specialized computer programs (like Sage).4) The student would be expected to write up their results using LaTeX (this will be taught to the student).5) When possible, the student will help prove some of their conjectures.The ideal student will have the following skills/background:* A course in linear algebra (in particular, he or she will have covered eignenvalues and eigenvectors)* Some programming experience (any language)In addition, a course in discrete mathematics or graph theory would be an asset, but it is not required.  We would provide the necessary background.
The overarching aim of this project is to develop a fundamental understanding of inclusion evolution with respect to calcium treatment in steel refining units. The project will focus on the modification of alumina and sulphide inclusions with respect to the changes in phase, size and morphology as a function of calcium treatment and composition of liquid steel and slag. This will involve thermodynamic calculations, high temperature laboratory experiments and industrial trials by the industrial partner. There is a need for the development of high performance process tools and efficient manufacturing techniques for primary steel production through casting to guide industrial process engineers to meet the market demand in a sustainable way. I am currently investigating ways to optimise the current practices during steel refining processes and suggest new techniques to produce the third generation steel to help steelmakers address some of the issues in environmental and economic sustainability such as energy intensity, material efficiency and alternative production methods.The student will be responsible to produce synthetic inclusions and ladle type slag, support PhD student to conduct high temperature experiments using vertical tube furnace. The student is expected to get training on SEM and automated SEM (ASPEX) for the inclusion characterisation and involved in the interpretation of the experimental data.The student will investigate the stable phases under defined processing conditions using Factsage and Thermocalc software programs.  At the end of the internship, the student will prepare a written report of project results and participate in a poster session in the Department of Materials Science and Engineering.The students will meet with the industry partner and be able to visit the plant. Student should have previous laboratory experience that might include powder handling, gas handling, sample preparation (cutting/grinding/polishing), beginner level of XRD, SEM use.
The nature and quantity of the micro-particles formed in steel is critical in steelmaking, affecting both productivity due to clogging, and quality of the steel produced. Understanding and controlling how the micro-particles (inclusions) can be removed efficiently is crucial to optimizing the operating conditions of steel refining units and improving end product quality. There is a limited knowledge how fast the inclusions can be removed and what parameters are controlling the removability of inclusions from liquid steel. The primary aim of this research program is to use the dissolution rates of inclusions, as determined by high temperature confocal laser scanning microscopy, to quantitatively describe inclusion removal from liquid steel. This program particularly focuses on the agglomeration behaviour of inclusions by placing few inclusions with same type (Al2O3-Al2O3) to the slag system. The findings from this project can advance our knowledge on the effects of inclusions interaction on the dissolution kinetics and mechanisms of inclusions in a slag.Due to an ever increasing demand for high quality steels, there is a need for the development of high performance process tools and efficient manufacturing techniques for raw steel production through casting to guide industrial process engineers to meet the market demand in a sustainable way. I am currently investigating ways to optimise the current practices during steel refining processes and suggest new techniques to produce the third generation steel to help steelmakers address some of the issues in environmental and economic sustainability such as energy intensity, material efficiency and alternative production methods.The student will be responsible to produce synthetic inclusions and ladle type slag, conduct high temperature experiments using confocal scanning laser microscopy (CSLM) techniques. The student is expected to learn image analysis programs to interprete the experimental results.The student will prepare a written report of project results and participate in a poster session in the Department of Materials Science and Engineering.Student should have previous laboratory experience that might include powder handling, gas handling, sample preparation (cutting/grinding/polishing), beginner level of XRD, SEM use.Student is expected to complete some of the courses namely thermodynamics, high temprature processing, transport phenomena, heat transfer, mass transfer, mass/energy balance, ironmaking/steelmaking prior to this project.
One of the most profound population dynamic shifts in the 21 century is the age structure pyramid being inverted with more 65+ year old than 18 year or younger. As more and more older individuals are living independently in their own homes, many are also living with chronic diseases such as cancer. In response to this reality, McMaster is establishing a new Centre for Emerging Technologies, which will include a Technology Development Park for Healthy Aging. One of the key component of this research infrastructure is a "Smart Home" platform that allows intelligent sensor systems to monitor the activities and environment of the occupants. The proposed research project aim to develop optical sensing methods to track activities relevant to older adults living with chronic diseases.  Recent advances in sensors and associated information technologies have led to a number of breakthroughs in remote monitoring of physiological, activity, and other important parameters. For example, multi-axial accelerometers and gyroscopes have been used for monitoring falls and other physical activities; miniaturized electrocardiogram (ECG) and pulse oximeters for heart rate and blood oxygenation; and respiratory rate sensors for breathing patterns changes. Other examples include wireless weight scales, blood pressure cuffs, activity monitoring through non-video based techniques such as optical ranging, and even automated speech and facial express recognition. Many of these technologies have already led to commercial products, almost exclusively used as personal health monitors instead of patient monitoring. In the case of elderly with chronic conditions, there are critical needs for additional sensor technologies.  In this MITACS project, we plan to develop near infrared proximity sensor networks to track the location and activities of the user. An important aspect of the development is integration of information from multiple devices for intelligent information fusion. Dr. Fang works on the development of optical spectroscopy and imaging systems for biomedical and environmental applications. His recent research projects include: miniaturized optical sensors for water quality monitoring, and optical sensing and imaging technologies for smart home and aging research, multimodality optical biopsy techniques for real-time clinical diagnosis and guided therapy, optical endoscope designs for gastrointestinal (GI) cancer screening, photodynamic therapy (PDT) photosensitizer uptake and dosimetry, fluorescence lifetime imaging microscopy (FLIM) technologies for high content screening. This project is designed to be primarily conducted by the student independently with the help of a senior graduate students. The MITACS student will be responsible for initial design, building the prototype and characterization of its performance through simulated tests. The ideal candidate should have strong academic background in physics, optics, and/or electronics. Hands on experiences in data acquisition using microcontrollers are desired but not required. Programming experiences in C/C++ or Matlab is highly desired. 
Climate change is one of the most important and urgent challenges facing environmental researchers and engineers. The effects of climate change are becoming more evident in recent years. Canada is experiencing unprecedented changes in weather extremes, such as flooding, snowstorms, heat waves and drought. These climate hazards have caused severe infrastructure damage. For example, flash floods in 2005 in Toronto caused over $500 million in damages; in 2013, extreme weather events resulted in $3.2 billion worth of insured losses in Canada. The occurrence and intensity of extreme events exhibit complex tempo-spatial patterns, and they have profound and unstable influences on critical infrastructure. Therefore, there is an urgent need to: (i) generate reliable projections of future climate; and (ii) assess the impacts of climate change and the associated risks.Although Global Climate Models (GCMs) provide useful and informative projections of a future climate, there are considerable uncertainties in future emissions and multiple GCMs (e.g., CGCM3, HadCM3 and NCARPCM). In this research, climate change projections from multiple GCMs and Regional Climate Models (RCMs) under different emission scenarios will be collected and analyzed, in order to tackle the uncertainties associated with climate modeling. Thus, ensemble projections of regional climate change for the Grand River Watershed will be developed, and reliable projections of climate variability and extremes (e.g., daily temperature extremes, precipitation extremes, heat waves, wind, and gusts) will be generated for climate impact studies and risk assessment in the watershed.Environmental risk analysis and managementHydrological modeling and water resources managementEnvironmental systems analysisThe students will collect and process climate modeling results generated by various climate centers across the world. A dataset will be established to store and manage the collected and processed data. They will also participate in the analysis of climate variability and extremes.  Good data analysisProficient in at least one coding language (Matlab, R/GNU, VBA, Python, or any other programming language) 
Alloying of 2D materials with isoelectronic impurities became a new technological avenue that enables tuning of their optical properties, lattice parameters, and transport characteristics to a desired application. Alloying elements perturb the electronic structure of the host material that may introduce traps, which affect optical and transport characteristics. Localization of electronic states can detrimentally affect performance of devices, which should be taken into account when selecting alloying elements. Material modeling accelerates technological advances through analysis and simulation of novel materials, which allows the assessment of their potential at an early stage. Research aim of this project is to develop a set of first-principle computational tools for early characterization of 2D materials alloys. The emphasis is placed on characterization of charge transport properties and electronic localization, the band gap engineering, optical properties (direct vs indirect semiconductors), the band alignment in heterostructures, the formability of alloys during growth.First-principle calculations play a major role in development of parameter-free models that establish a relation between atomic structure and material properties in question. Density functional theory (DFT) is an efficient tool that enables quantitative evaluation of diverse physical properties and phenomena based on the electronic structure of matter. Of particular relevance for material science is the ability of DFT to (i) predict chemical trends and formation energies of compound alloys, (ii) describe defects/impurities and interaction between them, (iii) accurately model structure of non-crystalline solids, and (iv) capture the essence of polarization and excitations, particularly optical.Students will be involved in:* Developing an understanding of the properties and functions of materials at microscopic scale* Predicting properties of materials based on their atomic structures using first-principle (density functional theory) calculations* Discovering novel materials that possess desired properties and can be used in technologically advanced applications* * High-performance computing and data analysisKnowledge of electronic materials, solid-state physics, computer modelling and programming, Lunix operating system, mathematics
This project is to design a multicast protocol that can effectively send media traffic to various users in a vehicular ad hoc network (VANET). Traditional multicast uses a multicast tree, that is rooted at the media source. A single stream is sent through the multicast tree to reach all the destinations. As the demands on media services increase dramatically, media broadcast/multicast also becomes increasingly popular. On the other hand, the diversity of user devices require that the QoS delivered to different users can be significantly different; while the traditional multicast tree forces all the destinations to receive the same data rate. Therefore, designing a protocol that can multicast media traffic to all the destinations based on their requirements and acceptable data rates is the first requirement for this project.Multiple hops are usually needed for the media traffic to reach from the source to the destination. While in VANETs, the network topology is highly dynamic, and intermediate nodes that help relay the traffic can become unavailable. Keeping the media multicast smooth and uninterrupted is another requirement for the design in this project.Even in the highly dynamic network, there are still vehicles (for example, buses) that follow relatively fixed road path, ideally, on daily basis. Since the locations of these vehicles are either known to other vehicles a prior or can be easily predicted by other vehicles, they can be used to build a relatively reliable infrastructure, that can partially help to overcome the link dynamics caused by mobility. Therefore, using these vehicles as the main relays has a good potential to significantly improve the multicast reliability. Meanwhile, the source traffic can be split into multiple sub-streams, each of which is multicast using one multicast tree. More sub-streams should be delivered to users requiring higher QoS. Prof. Zhao's research mainly focuses on radio resource management, quality of service provisioning, and performance modeling for various wireless communication networks, including wireless cellular networks, local area networks, wireless mesh networks, etc. She has done a lot of work on - energy efficient wireless networking through transmission power allocations and interference management;- real-time service support by designing medium access control protocols - capacity and throughput improvement by effective and efficient data transmission scheduling- mobility support that ensures various quality of services in highly dynamic networks including vehicular networks- mobile computation offloading that saves energy of mobile devicesThe student is expected to- do a literature survey and compare pros and cons of existing solutions to multicast in VANETs- complete the design of a multicast protocol for VANETs- write a computer simulation program and collect performance of the protocol- analyze simulation results and suggest further improvements- compose a technical reportThe student should have good background in communication networks, wireless channel propagation models, good programming skills in C or matlab.
Modern vehicular networks have become integrated communications and computing networks. The demands for various services from vehicular users keep increasing, while their wireless devices may have limited computing capability and battery capacity to support these services. In order to resolve this problem, vehicle users may offload part or all their resource intensive applications to remote servers or nearby cloudlet or edge servers, which help both the energy consumption and job completion time at the vehicle user side. On the other hand, the highly dynamic environment caused by mobility makes it difficult to achieve reliable offloading, since the communication link between the end user and the server may break before offloading is completed, or the results can be retrieved back if offloading is successful. Furthermore, once the current server becomes unavailable, searching for another server can be time consuming especially for time-sensitive services.In order to achieve reliable offloading, we propose to form a relatively reliable infrastructure that help vehicle users to keep a most up-to-date list of available cloudlet servers in different geographical regions, so that instead of finding cloudlet servers by themselves, the vehicular users contact the infrastructure nodes. This can greatly simplify the work at the vehicular users and improve the offloading chance. The infrastructure should be built using the vehicles that follow relatively fixed routes and time schedules, for example, on daily basis, so that little overhead is needed for a vehicular user to contact one of these nodes.This project will study how to choose vehicles to form the infrastructure, design a protocol for the selected infrastructure nodes to share information, and create criteria for the infrastructure nodes to update cloudlet server information.Prof. Zhao's research mainly focuses on radio resource management, quality of service provisioning, and performance modeling for various wireless communication networks, including wireless cellular networks, local area networks, wireless mesh networks, etc. She has done a lot of work on - energy efficient wireless networking through transmission power allocations and interference management;- real-time service support by designing medium access control protocols - capacity and throughput improvement by effective and efficient data transmission scheduling- mobility support that ensures various quality of services in highly dynamic networks including vehicular networks- mobile computation offloading that saves energy of mobile devicesThe student is expected to- do a literature survey and compare pros and cons of existing offloading solutions in vehicular networks- complete the design of the mobile infrastructure and - write a computer simulation program and collect performance of the protocol- analyze simulation results and suggest further improvements- compose a technical reportThe student should have good background in communication networks, wireless channel propagation models, good programming skills in C or matlab.
The incumbent will join an active research group involved in the fabrication and characterization of thin silicon-based films (silicon-rich silicon oxide, SRSO, -nitride, SRSN, and -carbide, SRSC), and the development of new materials structures based upon rare-earth (RE)-doped SRSO and SRSN. Such material systems exhibit broad excitation cross-sections and efficiently transfer that energy to the dopant ions, resulting in the emission of NIR or visible light. Thus, there is great potential for the use of these materials in optical components for integrated optical applications or in solid state lighting devices. The project concerns the deposition of thin films with a range of compositions and refractive indexes, with and without RE doping, the characterization of the deposition process through optical techniques, and the correlation of the plasma characteristics with the physical and optical properties of the thin films. The project will also address the manufacturability of electroluminescent devices.Nano-structured silicon shows substantial promise for light-emitting devices that  serve as the foundation of the rapidly developing field of silicon photonics. My group has been exploring the formation of silicon nanocrystals in silicon-based thin film structures and the doping of such structures with  rare earth elements (Er, Tb, Ce, and Eu) by using in-situ doping processes. Most exciting from a practical perspective is the potential for tunability of the emission wavelength within the visible and near-infrared  (NIR) spectral range, which could enable the development of "white" light sources.The project is designed to be flexible to accommodate the student's interests, background, and abilities and will include some or all of the following aspects: Deposition of thin films with a wide range of refractive indexes, with and without rare-earth doping, on different substrates and with different thicknesses depending on the application; thin film analysis using a variety of characterization tools; thermal annealing studies of thin films, with different annealing temperatures and times; and stress mapping as a function of thermal treatment. The student will also be introduced to a variety of in-situ process monitoring/control tools aimed at optimizing the deposition conditions for silicon-based nanostructures, including data analysis.The student will gain hands-on experience with many tools of thin film fabrication and characterization, including plasma-enhanced chemical vapour deposition, reactive sputtering, photo- and electro-luminescence, and spectroscopic ellipsometry. Thus, an aptitude for experimental work and an interest in vacuum technology and optical instrumentation are required. The analysis of data obtained from a variety of characterization tools and the operation of the thin film deposition systems requires good computer skills and knowledge of LabView. Willingness to travel to laboratories at other universities in Canada and abroad is an asset.
The incumbent will join an active research group involved in the fabrication and characterization of thin silicon-based films (oxides, nitrides, carbides, and combinations thereof), and the development of new materials structures based upon rare-earth (RE)-doping of such structures. These material systems exhibit broad excitation cross-sections and efficiently transfer that energy to the dopant ions, resulting in the emission of NIR or visible light. Thus, there is great potential for the use of these materials in optical components for integrated optical applications or in solid state lighting devices. The project concerns the deposition of thin films with a range of compositions and refractive indexes, with and without RE doping, the characterization of the deposition process through optical techniques, and the correlation of the plasma characteristics with the physical and optical properties of the thin films. Nano-structured silicon shows substantial promise for light-emitting devices that  serve as the foundation of the rapidly developing field of silicon photonics. My group has been exploring the formation of silicon nanocrystals in silicon-based thin film structures and the doping of such structures with  rare earth elements (Er, Tb, Ce, and Eu) by using in-situ doping processes. Most exciting from a practical perspective is the potential for tunability of the emission wavelength within the visible and near-infrared  (NIR) spectral range. The project is designed to be flexible to accommodate the student's interests, background, and abilities and will include some or all of the following aspects: Deposition of thin films with a wide range of refractive indexes, with and without rare-earth doping, on different substrates and with different thicknesses depending on the application; thin film analysis using a variety of characterization tools; thermal annealing studies of thin films, with different annealing temperatures and times; and stress mapping as a function of thermal treatment. The student will also be introduced to a variety of in-situ process monitoring/control tools aimed at optimizing the deposition conditions for silicon-based nanostructures, including data analysis.The student will gain hands-on experience with many tools of thin film fabrication and characterization, including plasma-enhanced chemical vapour deposition, reactive sputtering, photo- and electro-luminescence, and spectroscopic ellipsometry. Thus, an aptitude for experimental work and an interest in vacuum technology and optical instrumentation are required. The analysis of data obtained from a variety of characterization tools and the operation of the thin film deposition systems requires good computer skills and knowledge of LabView. Willingness to travel to laboratories at other universities in Canada and abroad is an asset.
In Asia, women are still under-represented in governments and less likely to join political parties than men. In East and Southeast Asia, the average proportion of women parliamentarians of 18 percent continue to lag behind global average, while the number of women ministers in the Asia Pacific region is less than 10 percent. In Vietnam, women constitute about 24 percent in the lower house. Why do women join the Communist Party of Vietnam? How do women get into local and national politics? What are the rules and regulations governing candidate selection and elite recruitment?  This research project on Women's political participation and representation in Vietnam aims to answer the above questions by  conducting a preliminary study and collecting publicly available statistics on the women's political participation in key national, provincial and district levels in Vietnam. It is also interested in gathering new information on the party policies, rules and regulations governing party recruitment and candidate selection of women in the Communist Party of Vietnam. Specifically, the goal is to be able to gather new data and find local literature which can shed light on the structural, institutional and cultural factors that affect women's decision to join the Communist Party of Vietnam or enter local and national politics. My research focuses on Democratization, Electoral Authoritarianism, Party Politics, Gender and Governance in East and Southeast Asia. I am currently involved in two research projects. The first is a book manuscript entitled Hegemonic Party Survival: Comparing Singapore and Taiwan, which is based on my award winning dissertation completed in the University of British Columbia. The second is a comparative research project on "Women's Political Representation in East and Southeast Asia" which examines the effects of party and electoral rules on women's rise to power in 8 Asian countries. Gender parity is an indicator of the quality of democracy in transitional The role of the intern will be to assist the supervisor to:1) Conduct a literature survey on the political representation and participation of women in Vietnam (both in Vietnamese and also in English). 2) Collect and update data and statistics on the number of women politicians in key national, provincial and district levels in Vietnam;3) Collect and update data and statistics on the number of women in the different party organizations in the Communist Party of Vietnam and also different tiers in the People's Committee (local government)4) Collate and update the economic, social and development dataof women in VietnamThe Intern will be required to complete the following tasks:- Conduct literature review on the role of women in politics in Vietnam- Be able to read and write in English (translate Vietnamese documents to English) - Be comfortable using Office software (word, excel, powerpoint)   - Assist in setting up interviews in Vietnam 
The research project would entail using the reverse micelle deposition technique to produce nanoparticles from solution approaches. Using stoichiometeries and reactants determined from the literature, a recipe for nano particles will be produced. One produced the nanoparticles will be incorporated into organic optoelectronic devices to examine the impact of various particles on the degradation of electronic behvaiour and morphology.Interface engineering in optoelectronic devices, such as organic light emitting diodes, perovskite and organic photovoltaics; focus on interfacial degradation, electronic stucture and work function tuning, functionalization, and morphology control.Novel electrode materials development (graphene, nanoparticles, 2D materials) and characterization.   Novel device architecture (gate all around transistors, inverted, nanoparticle) development. The student will, under supervision, perform solution chemistry experiments, focussing on the solubility and reactivity of reagents in a variety of solvents to produce nano particles using the reverse micelle technique. The chemical and physical characteristics of the produced nanostructures will be determined by x-ray photoelectron spectroscopy, x-ray diffraction and atomic force microscopy. Some chemistry lab experience; knowledge of solution chemistry preferred. 
The project is based on a spatial statistical analysis of SEM and AFM images of nanoparticle dispersions. The idea is to determine the optimal roughness and spatial distribution characteristics from an extensive matrix study of the growth of nanoparticles that has been conducted earlier. The primary analysis the student will be responsible for is spatial point pattern (spp) analysis (i.e. examining the extent of disorder) of the nanoparticle dispersion, using the Mathematica package disLocate (Detecting Intermolecular Structure Located at particle positions) developed in my lab at McMaster.  Some programing might be required in R and Mathematica, to extend the analysis to modelling of the interaction potential. Using the results from the analysis, some experiments in-house will be performed, producing the nanoparticles and taking SEM images of the surface. The resultant images obtained would again be analyzed with the procedures learned at the beginning.Interface engineering in organic optoelectronic devices, such as organic light emitting diodes and organic photovoltaics; focus on interfacial degradation, electronic structure and work function tuning, functionalization, and morphology control.Novel electrode materials development (graphene, nanoparticles, 2D materials) and characterization.Novel device architectures (gate all around transistors, inverted OPV, perovskite PV, developmentThe student will primarily be required to use tools developed in-house to analyze the surface distribution and spatial statistics of a variety of images. Once the basic order parameters have been extracted, the student will be responsible for proposing follow-up experiments to complete the study of the growth procedure.Some familiarity with Mathematica,Matlab or Maple. Some basic programming skills. Basic chemistry lab skills (pipetting, using a magnetic stirrer, dilution, etc) would be helpful. Knowledge of statistics and hypothesis testing will be helpful. Previous knowledge of R, a statistical software program is a bonus.
In this project, the student will work within my research group, alongside graduate students to build and extend an adaptive system that helps users improve their data quality.  We have developed a platform that includes various tools for data mining, data profiling, and data cleaning.  We would like to extend this platform with other tools that include more adaptive methods that utilize machine learning.   Depending on the skills of the student, he/she will have the opportunity to be involved and actively participate in algorithmic development, implement and test various machine learning techniques, system building, system design and web interface design.  My research area focuses in the area of databases and data management.  Given the proliferation of big data, my group is focused on building automated software tools and systems that help businesses and users improve their data quality. The student will work in a team of graduate students to develop and test data quality and machine learning algorithms.  The student will be expected to implement and test the algorithms for correctness and efficiency.  There will also be opportunities to be involved with Web design and developing a user interface for the system.Students are expected to have strong algorithmic, data structures, and programming skills, familiarity and experience working in Linux environments, and have foundations in the equivalent of an introductory database course.  Advanced database knowledge and experience will be considered an asset. 
Recently, with the proliferation of mobile devices with rich sensor peripherals and computation capability, mobile crowdsourcing where communities contribute sensing information and human intelligence using mobile devices to form a body of knowledge, has gained much interest in a variety of environmental, commercial and social applications. The aim of the project is to develop a platform for exchanging mobile crowdsourced data and dispatching crowdsourced tasks. We use McMaster campus as playground for experimentation. It consists of two parts, 1) a mobile client that extends our current campus navigation app, MacQuest, that provides the ability to push requests to individual's mobile and verify the completion of tasks, and 2) a server backend that stores user profiles, data captured,  dispatches requests, and incentivize users. Mobile computing, wireless networking and data analyticsThe student will work with a team of graduate students to complete the tasks. The student will be primarily responsible for programming the mobile client side and the communication between the client and the server backend. The student will also be involved in group discussion, project demo, system testing and limited field experiments for data collections. The student is expected to be familiar with Android programming and Python. Experiences in databases, web services are a plus. 
The industrial automation solutions are being empowered by the Internet of Things. The manufacturing production facilities and products can be outfitted with computing hardware nodes that can be connected using standard networking infrastructure. This allows separate parts of a production line to communicate with each other, and with the manufacturing execution system (horizontal and vertical integration), thus making the entire manufacturing process easier to monitor and control. Kaa is an open-source IoT middleware platform which can serves as a control hub for such connected production facilities.Smart SystemsInternet of ThingsWorking with Dr. Ishwar Singht, the goal of this project will be to connect and manage all devices in the Learning Factory at McMaster University via the on-premises Kaa platform. This will involve setting up the Kaa platform, configure and manage it, develop producer and consumer codes, direct the output to a database and develop data analytics applications.EngineeringCyberphysical Systems
Kaa is an open-source Internet of Things (IoT) middleware cloud platform for rapid development of solutions, IoT applications, and smart products. It can be used to connect and manage any device via the on-premises or cloud services, prototype smart products with built in in features for cloud connectivity, collect and analyze valuable data in real time, scale IoT solutions to support millions of endpoints, deploy IoT solutions anywhere: on-premises, cloud or mixed. e-Health Working with Dr. Ishwar Singh, the goal of this project will be to deploy Kaa and develop applications that can be used to demonstrate different aspects of its use for following healthcare applications: manage a number of eHealth devices, automate device-to-analytics data flow, remotely monitor patient’s health statistics, predictive device maintenance, and asset management, data analytics application apps for clinicians and patients.BiotechnologyEngineering
The goal of this project is to create a scaled down working model for smart grid simulation.  Currently we are working on a system that harvests solar energy during the day and wind. The student will work on analysing means to make the system work in a most economical and efficient manner. Furthermore, the student will analyse means to store that energy in lithium ion batteries efficiently and to increase the life of those batteries. The outcome of the project will be to output the energy in the most optimal way by feeding the sub-system during high-demand hours, to recharge the batteries using solar/wind during the day, and to recharge at night using grid power and/or wind. The scaled down model will have primary and secondary loads. In the system, we are prioritizing primary loads to be ON all of the time to show how smart grids work. The system will be able to isolate secondary loads to supply to primary at all times. The project is using National Instruments LabVIEW, NI myRIO, and NI myDAQ to gather and display data.EngineeringEnergy Working with Dr's Ishwar Singh and Chi Tang, the student will work on analysing means to make the system work in a most economical and efficient manner. Furthermore, the student will analyse means to store that energy in lithium ion batteries efficiently and to increase the life of those batteries.Data AnalyticsEngineeringEnergySmart Systems
The proposed project which is a part of a collaborative research between McMaster University and CellMotions Inc (recently partnered with RMC Healthcare), investigates the development of single-use bioreactors for culturing therapeutic cells using a novel mixing technology. The common theme of the proposed project is to address the mixing challenges associated with culturing shear-sensitive cells, specifically stem cells, in bioreactors equipped with a patent pending impeller developed by our industrial partner, CellMotions Inc. The proposed project was motivated by an increase in demand for scalable bioprocessing technologies for sustainable production of T-cells. Bioreactors are alternative technologies for culturing T-cells which could potentially address the drawback of static culture systems such as T-flasks by improving cell production capacity while avoiding cross contamination observed in multi-flask growth. This project is focused on first producing a 500 ml functional bioreactor, then later, moving up to 1 litre. 1 litre being sufficient in volume to produce enough T-cells for a cancer patient. As a part of this project, the effect of the newly designed impeller on the mass transfer of nutrients and oxygen in the bioreactor will be investigated.The long-term objective of this research is to develop a cost-effective platform to culture therapeutic cells in large-scale bioreactors that could satisfy product consistency and regulatory requirements.Biotechnology Working with Dr. Amin Rajabzadeh, the effect of the newly designed impeller on the mass transfer of nutrients and oxygen in the bioreactor will be investigated.The long-term objective of this research is to develop a cost-effective platform to culture therapeutic cells in large-scale bioreactors that could satisfy product consistency and regulatory requirements.BiotechnologyResearch SkillsEngineering
Industrial mammalian cell culture in scalable bioreactors has received increasing attention recently in pharmaceutical industry for the production of therapeutic antibodies and vaccines. Vero cells, anchorage-dependent cell lines derived from kidney of an African green monkey, are one the most commonly used cell lines to produce virous vaccines [1]. Some of the major limitations of traditional methods of cultivating Vero cells in large bioreactors include oxygen supply and nutrient transfer within the liquid media [2]. As a result, the growth of Vero cells highly depends on the mixing mechanism in bioreactors. Due to the absence of cell walls, mammalian cells are extremely sensitive to shear forces formed by the moving parts such as impellers inside bioreactors. Additionally, one of the major restrictions concerning anchorage-dependent cell lines (which means cells need to attach to a surface to grow) is the provision of enough surface area in the bioreactor. This poses a serious issue regarding the scale-up process for industrial purposes. Such challenges have been successfully overcome by the application of microcarriers. Microcarrier culture of anchorage-dependent Vero cells will provide a unique opportunity to culture cells in industrial scale as it allows the cells to grow on the surface or in the pores of microcarriers. Microcarrier technology not only increases the production capacity of cells considerably, but also provides an effective method of separating cells from secreted biologics, which ultimately simplifies downstream processes and allows for excellent control of the cell culture process [1,3].Biotechnology The proposed project will focus primarily on optimizing the growth and propagation of Vero cells through designing and manufacturing a packed-bed bioreactor using Cytopore as a microcarrier. As a part of this project, the mass transfer of nutrients, CO2, and oxygen in the packed-bed bioreactor and within the microcarrier structures will be estimated. One of the key questions to be answered is how the phenomenon of bead-to-bead cell transfer in microcarrier culture of anchorage-dependent Vero cells affects the production capacity of cells in packed-bed bioreactors. Students with a biotechnology, health research, engineering background with strong analytical and communication skills.
Consumer demand for healthier dietary options has led to an increase in demand for nutritious food products with balanced essential amino acids, and better processing methods aimed at retaining their nutritional value. Plant protein is an environmentally conservative protein source that has economic advantages over more expensive meat and dairy based proteins. Meeting protein nutritional requirements through a single source is challenging because of differences in the amino acid content based on source. The evaluation of the nutritional profile of protein-enriched fractions from different agricultural sources will allow novel dietary formulations with a complete profile of essential amino acids required to meet the nutritional requirements especially for sensitive sectors of the society.  The primary objective of the proposed project is to explore the feasibility of applying a newly developed solvent-free tribo-electrostatic separation approach to cereal and pseudocereal grain derived flours that has been successfully applied to the fractionation of legume flours into protein- and carbohydrate-enriched fractions. The proposed project will explore novel applications of protein-enriched fractions of various agricultural sources in the formulation of nutritious food products with a balanced essential amino acid profile.  The benefit of this dry fractionation approach is that it provides for water and energy savings over conventional wet processes at the same time preserving the native functionality of the isolated fractions.  The proposed novel separation approach for the production of dietary formulations with a complete profile of essential amino acids will expand Canada’s capabilities in sustainable production of nutritious foods to meet the domestic and global needs in terms of nutrition, quality, and functionality.  Biotechnology The global interest in health and wellness food products has been growing steadily from US$160.3 billion in 2010 to over US$199.8 billion by 2015. The dissemination of the outcome from this project will drive Canadian food producers and farmers towards new, diverse, healthier and more sustainable choices. Working with Dr. Amin Reza Rajabzadeh, lab-scale triboelectrostatic separator consisting of a fluidized bed flour reservoir, tribo-charging unit and a separating chamber will be used for the production of protein-enriched fractions in this study. The first phase of the proposed project is to extend the application of the triboelectrostatic separation approach to wheat and rice using a laboratory-scale tribo-electrostatic separation apparatus to produce high quality plant protein fractions. The second phase of the project is to blend various protein-enriched fractions from different sources to achieve optimal nutritional criteria. The most important questions to be answered in the second phase of study is: What combination of protein-enriched fractions derived using this approach with legumes and cereal grain derived flours could produce a product with a balanced essential amino acid profile. BiotechnologyEngineeringResearch SkillsStrong Analytical SkillsExcellent Communication Skills
The objective of the proposed project is to develop a chemometric approach for rapid and non-invasive characterization of counterfeit drugs to be combined with hand-held NIR spectrometers by focusing on ibuprofen and Mirtazapine. The proposed project is a part of collaborative research recently developed between McMaster University and TigaPhotonics, an Ontario-based company, to commercialize a range of hand-held single detector spectral analyzers.The counterfeit drug market has been reported to account for 10 percent of pharmaceutical products around the world and almost half of the drugs sold in low-income countries. Painkillers and anti-anxiety counterfeit drugs were repeatedly injected to the Canadian market in 2016. Counterfeit drugs are a serious threat to public health and a burden on the health care system. Methods currently employed for detection of counterfeit drugs require expensive equipment, dedicated infrastructure (i.e., wet lab), and specialized laboratory personnel. For a detection device to have high impact, it will have to be simple enough to be operated by non-expert users such as customs agents, police officers, and everyday household consumer. The ideal device would be a portable (preferably hand held) device with a direct readout of the active concentration(s). NIR spectroscopy is a non-invasive method that has been used to determine active pharmaceutical ingredients in painkillers such as Ibuprofen and antidepressant such as Mirtazapine.Biotechnology Working with Dr. Amin Reza Rajabzadeh, the technical challenge of this project is to develop a means for TigaPhotonics detection device to provide simple readouts for specific chemicals. To reach this goal we will employ chemometric methods. The combination of chemometric methods such as Principal Component Analysis (PCA) or Artificial Neural Networks (ANN) [5] and NIR spectra have proven to be a powerful tool for quantitative and qualitative analysis of Active Pharmaceutical Ingredients (APIs) and excipients in pharmaceutical samples. This combination of analysis will provide a fingerprint for each drug molecule. The spectra helps not only to identify and measure the concentration of each API, but also to detect hidden ingredients. The proposed project will consist of NIR spectroscopy of pharmaceutical products, data pre-treatment, and chemometric methods. The NIR spectra of dry samples will be recorded for the calibration set (calibration library) and for the validation set. The spectra data in combination with the calibration data from the wet analysis will be used to develop a chemometric model in order to classify and measure chemical and biochemical components of the pharmaceutical products.BiotechnologyEngineeringResearch and Analytical skillsExcellent Communication skills
The functionality of additively manufactured parts is highly dependent on their geometric and dimensional accuracy as well their surface finish.  Using a metal laser melting machine, the objective of this project is to investigate the influence of process parameters such as laser power, and layer thickness on the resulting part surface quality including dimensional accuracy, and surface finish.  A specimen will be designed to reflect the effect of various surface angles and will be manufactured with various layer thickness.  Experimental work will be performed to study the effect of several process parameters for two metals.  An important objective of this project will be to identify the critical parameters influencing part quality for the two selected metals.  Additive Manufacturing Research in Additive Manufacturing/3D PrintingSkills in Research and Additive ManufacturingStrong Communication Skills
The functionality of additively manufactured parts is highly dependent on their geometric and dimensional accuracy as well their surface finish.  Using a metal laser melting machine, the objective of this project is to investigate the influence of process parameters such as laser power, and layer thickness on the resulting part surface quality including dimensional accuracy, and surface finish.  A specimen will be designed to reflect the effect of various surface angles and will be manufactured with various layer thickness.  Experimental work will be performed to study the effect of several process parameters for two metals.  An important objective of this project will be to identify the critical parameters influencing part quality for the two selected metals.  Additive Manufacturing Research in Additive Manufacturing/3D PrintingSkills in Research and Additive ManufacturingStrong Communication Skills
Additive Manufacturing of Selected Automotive ComponentsAutomotive manufacturers and designers are developing new materials and manufacturing technologies to reduce weight and improve performance.  The additive manufacturing (AM) technology has opened doors for innovative designs, lighter products, shorter lead times, and lower costs in the automotive industry.  The main objective of this project is to investigate the ability of additively manufacturing our selected automotive components.  AM will allow more flexibility in modifying the design.  This will be accomplished through simulation using a commercially available software package and experimental study for optimizing the design and manufacturing of the selected part.  Selective laser melting will be used to manufacture the part.  Additive Manufacturing Participating in research experiments as described aboveEngineeringExperience in 3D Printing/Additive ManufacturingResearch SkillsStrong Communication Skills
The project is aimed at evaluating the influence of powder characteristics on the mechanical properties of parts produced using powder based selective Laser melting.  The project will include:1. Powder characterization (e.g. particle size, morphology, porosity, and density).  2. Measuring parts mechanical properties such as tensile and yield strength, maximum elongation, fatigue behaviour, etc….    3. Develop statistical correlations. The project will involve coupon testing as well as temperature monitoring during printing.Additive Manufacturing Participate in research as described above.EngineeringResearch and Analytical  SkillsCommunication Skills3D Printing/Additive Manufacturing knowledge/experience
The project is aimed at evaluating the influence of powder characteristics on the mechanical properties of parts produced using powder based selective Laser melting.  The project will include:1. Powder characterization (e.g. particle size, morphology, porosity, and density).  2. Measuring parts mechanical properties such as tensile and yield strength, maximum elongation, fatigue behaviour, etc….    3. Develop statistical correlations. The project will involve coupon testing as well as temperature monitoring during printing.Additive Manufacturing Participate in research as described above.EngineeringResearch and Analytical  SkillsCommunication Skills3D Printing/Additive Manufacturing knowledge/experience
Triboelectrification refers to the transfer of electrons between atoms or molecules when two dissimilar materials are brought into contact and then separated. The transfer of electron depends upon the work function of the particles, which is the minimum energy required to remove electrons from the surface of a material. When two materials of different work functions come into contact, some electrons acquire high-energy states (excited state), leading to electron transfer from one surface to another, until the energy of the electrons is equalized at the interface of both of the materials. The material with a higher affinity for the electrons, or higher work function, gains electrons and therefore charges negatively. In order to effectively charge materials by electron transfer, current theories on triboelectrification require the presence of ionizable functional groups or polar side-chains. Our preliminary results have revealed that protein-rich fractions acquire a high level of charge during triboelectrification because of the N-terminus amino group, the C-terminus carboxyl group, and other ionizable functional groups on the side chains. In contrast, carbohydrates and fibres developed a much lower amount of electrostatic charge during triboelectrification [1].Biotechnology The objective of the proposed research is to develop a novel triboelectrostatic-based approach for rapid and non-destructive determination of biological components. As stated in the previous paragraph, biological components acquire different amount of charge during the triboelectrification process depending mainly on their biochemical composition. Therefore, the principles of tribocharging could be used as a characterization technique to correlate the acquired charge by particles to the biochemical composition of the mixture using an appropriate calibration model without the need for complex wet chemistry. The proposed triboelectrostatic-based technique will consist of a pneumatic tribocharger to electrostatically charge the particles, an electric field to classify charged particles, an electron multiplier, and array detectors which can include array of miniaturized Faraday electrometer cups to measure the acquired charge by particles. The proposed project will have a broad application in pharmaceutical, food, and agricultural industries where rapid characterization significantly improves the speed and accuracy of quality control. One of the most attractive features of the tribocharging characterization technique is the lack of substantial sample preparation requirements. As a result, the proposed analyzer platform could be used as a process for real-time monitoring, offering transferability between lab and process equipment. With an on-line analyzer, operators could continuously test ingredients, adjust the process conditions and verify end-product quality. Students with a biotechnology, health research, engineering background with strong analytical and communication skills.



McMaster University has a commitment to build an inclusive community (Refining Directions, Forward with Integrity) and to employment equity (HR Statement, 1994). The Employment Equity Working Group at McMaster (2014) advocated that the University place a greater emphasis on creating and fostering a culture of employment equity and inclusivity, to meet these goals. Researchers in the W. Booth School of Engineering Practice & Technology are conducting a study, with faculty and students as their subjects, to better understand how one’s cultural and personal difference (i.e. diversity) impacts their educational experience. As such, the faculty mentors wish to understand how we can make our School become a more welcoming and tolerant environment, and take action in that direction. Equity and DiversityCommunicationsEngineeringQuantitative Data AnalysisWorking with Dr's Jennifer Long and Kostas Apostolou:We require an intern with past experience analyzing qualitative and quantitative data. Emphasis is placed on familiarity with quantitative data analysis, as the initial part of the study involves working with survey responses. The intern will also be asked to conduct focus groups with willing faculty and staff and as such, English language fluency is required. Qualitative analysis of the data connected through these focus groups and any open-ended survey questions will be another essential part of the study.  The output for this research includes (i) a report for the W. Booth School of Engineering Practice & Technology in the Faculty of Engineering, and (ii), the creation of workshops for faculty and students. The intern will have access to intercultural competency training to complete these tasks.AnalyticalCommunication SkillsStrong Mathematics skills
The main objective is to establish a library of dynamic models for accurate power system dynamic and transient stability simulations. Power system equipment such as synchronous generators, wind turbine generators, photovoltaic devices, excitation control systems, speed-governing control systems, and various FACTS devices will be included. A user-friendly graphical user interface will also be developed to link the library of dynamic models with any given load flow base case in PSSE format.Energy SystemsPower Modern power systems are vulnerable to dynamic and transient instability due to various types of system disturbances. The student will investigate the importance of accurate power system dynamic modelling on performance assessment of transmission grids. Starting with a practical power system load flow base case, the student will identify the dynamic models for all conventional and renewable power plants as well as all available FACTS devices. The student will survey a number of technical reports to obtain the dynamic data for the following types of power system equipment:• Round rotor synchronous generator• Salient pole synchronous generator• Excitation control systems• Steam turbine speed governing systems• Hydro turbine speed governing systems• Power system stabilizers• Wind turbine generators and controls• Photovoltaic systems and controls• Reactive compensation devices (SVCs/Statcoms/DVARs)In addition to building the dynamic models library, the student will provide a graphical user interface which automatically extracts dynamic data from the library for any given large scale power flow base case in PSSE format.  The student will also perform sanity checks on the assembled data by running transient stability simulations for various types of symmetrical and unbalanced faults. EngineeringElectrical Engineering
The vehicle suspension is significantly contributing to ride comfort, stability, and road holding of road vehicles, however, these major indexes are often in disagreement. For example, enhancing the ride performance often increases the suspension deflection (low stiffness) and it reduces the tire road holding. The active suspension system is an important component of the vehicle that can balance the relationships among the ride, stability, and road holding performance indexes. Recent trends in electrified powertrains have led to a proliferation of studies for electric active suspension systems. The main objective of this project is to study and develop an active suspension system with higher order of electrification factor and compatibility for electric vehicles. To achieve the goal with experimental analyses, three phases for this project is required to be considered: 1) development of scaled half-car vehicle suspension platform, 2) development of instrumentation and control system, and 3) integration of the platform with a virtual reality and real-time platform, CarSim package, for result validation.Automotive and Vehicle TechnologyStudents will work with Dr's Moein Mehrtash and Timber Yuen.The first phase of this project includes equipping the available scaled half-car suspension platform with 1) active control linear actuators and 2) road profile generator mechanism. Electric linear actuators will be added to current passive suspension system to improve the longitudinal ride performances, bounce and pitch motions, of the vehicle. The road profile generator includes two linear actuators to simulate various road profiles for the half-car platform.The second phase of this project is to develop an active control system for the platform to control bounce and pitch motions of the vehicle based on the inputs from the road profiles and constrains of the human tolerance to vertical and rotational motions.The third phase of this project includes the integration of the developed platform with a virtual reality platform to investigate the effectiveness of the vehicle active suspension strategies. The CarSim Real-Time (RT) commercial software will be utilized that provides math models which can be compiled to run on "target" computers with real-time operating systems. With the integration of real-time capability, this platform can be used from preliminary design to hardware-in-the-loop (HIL) evaluation of active suspension system.EngineeringAutomotiveManufacturingTechnology
The project will focus on the synthesis of nanocomposites with particular emphasis on carbon nanotubes, manganese oxides and magnetic nanoparticles. Nanoparticles will be synthesized in the research lab via different chemical routes. Different characterization tools such as scanning electron microscope (SEM), transmission electron microscope (TEM) and X-ray diffraction analysis (XRD) will be used to characterize the synthesized nanomaterials. Subsequent mixing and dispersion of the nanomaterials will be used to prepare the nanocomposites. The performance of the prepared nanocomposites will be evaluated using vector network analyzer (VNA) via both transmission and free space methods. The performance of the nanomaterials will be correlated to their structure. Additionally, electromagnetic wave theory will be used to delineate different mechanisms associated with the microwave absorption of the nanocomposites. Electromagnetic wave pollution has been a growing concern because of the surge in the number of electronic devices and communication facilities. These electromagnetic waves interfere with both electronic instruments and human health. Microwaves encompass a large segment of the electromagnetic spectrum and are widely used in the modern technology. Thus, development of microwave absorbing materials has become an area of great interest. Different mechanisms involved in microwave absorption includes electrical conductivity, dielectric loss, eddy current loss, magnetic polarization and dipole polarization. Nanomaterials with high surface area and reaction kinetics enhance the absorption of the microwaves. The students will perform the following activities:1. Review literature on microwave absorbing nanomaterials.2. Synthesize nanoparticles in the research lab and characterize them.3. Prepare nanocomposites using various nanomaterials and characterize them.4. Perform microwave absorption tests on the prepared nanocomposites and evaluate their performances. 5. Analyze the results and write technical reports based on the collected data.This project is best suited for undergraduate students in mechanical engineering, engineering physics, chemical engineering, materials science or a related program. The students should possess excellent experimental skills and scientific acumen. In addition, the students will work with postdoctoral fellows and graduate students in a highly collaborative environment. Thus, good interpersonal skills and communication abilities are desirable. The nature of this work spreads across multiple disciplines, but a strong background in the following areas is required:-Basics of electromagnetic wave theory (undergraduate physics)-Basics of chemical reactions (undergraduate chemistry)-Mathematics (undergraduate level engineering mathematics)
This project deals with the design and implementation of a machine tool and process monitoring system.  The monitoring will be implemented in a “Learning Factory” using a CNC machining centre.  The Learning Factory in W Booth School of Engineering Practice and Technology includes facilities for design, simulation, prototyping, manufacturing and process automation.  The facilities provide tools for prototyping, manufacturing, Information Technology and Operational Technology integration for “edge to cloud connectivity”.  The machine tool will be instrumented with a number of sensors for effective monitoring of electrical and mechanical machine tool elements.  The sensed parameters include the AC spindle motor power; DC feed motor power and armature current; tachogenerator output voltage; and vibrations of the spindle bearings, gearbox, and table.  Two classification schemes will be employed for condition monitoring.  Simple comparators will be used to detect excessive overloading of the AC spindle motor and DC feed motors, excess friction in the table guideways, and erratic speed of the table.  In addition, a pattern recognition technique will be used for the detection of abnormal vibrations of the spindle bearings, gearbox, and table.  This technique uses linear discriminant functions based on the Bayes processor.  Additive Manufacturing Participate in research as described above.EngineeringResearch and Analytical  SkillsCommunication Skills3D Printing/Additive Manufacturing knowledge/experience
The project will investigate the effect of various process parameters of the resulting parts residual stresses during metal additive manufacturing.  The project is experimental and will involve manufacturing several parts under different process parameters and measuring the resulting residual stresses and the effect of post process heat treatment.    Additive ManufacturingMetal Additive ManufacturingParticipate in research as described above.EngineeringResearch and Analytical  SkillsCommunication Skills3D Printing/Additive Manufacturing knowledge/experienceMetal Additive Manufacturing
In this project, work will focus on the development and implementation of real time solutions to optimize manufacturing and assembly processes.  The Learning Factory in W Booth School of Engineering Practice and Technology includes facilities for design, simulation, prototyping, manufacturing and process automation.  The facilities provide tools for prototyping, manufacturing, Information Technology and Operational Technology integration for “edge to cloud connectivity”.  Manufacturing Using a learning factory environment, the project will explore the use of RFID systems and image processing.  These technologies will be used to detect production errors such as sequence, synchronization, and missing parts errors.  In addition, post assembly errors will be considered using image processing.  EngineeringResearch and Analytical  SkillsCommunication SkillsManufacturing knowledge/experience
This project deals with the development of a system for monitoring of production machinery in a learning factory environment based on the IoT paradigm.  The objective is to identify the status of the resources and support decision making in higher levels of the enterprise.  The Learning Factory in W Booth School of Engineering Practice and Technology includes facilities for design, simulation, prototyping, manufacturing and process automation.  The facilities provide tools for prototyping, manufacturing, Information Technology and Operational Technology integration for “edge to cloud connectivity”.  The system frame work will deal with data acquisition, as well as link(s) to both the local and cloud servers.  ManufacturingInternet of ThingsSmart SystemsDevelopment of a system for monitoring of production machinery in a learning factory environment based on the IoT paradigm.  The objective is to identify the status of the resources and support decision making in higher levels of the enterprise.  EngineeringResearch and Analytical  SkillsCommunication SkillsManufacturing knowledge/experience
Cyber physical systems (CPS) have been defined as “systems of collaborating computational entities which are in intensive connection with the surrounding physical world and its on-going processes, providing and using, at the same time, data-accessing and data-processing services available on the Internet.”This project will deal with the application of CPS in a learning factory.  The work will include the design of a frame work for the implementation of the CPS technology as well as experimental verification.  The Learning Factory in W Booth School of Engineering Practice and Technology includes facilities for design, simulation, prototyping, manufacturing and process automation.  The facilities provide tools for prototyping, manufacturing, Information Technology and Operational Technology integration for “edge to cloud connectivity”.  ManufacturingInternet of ThingsSmart SystemsCyber Physical SystemsStudents will participate in the research outlined above.EngineeringResearch and Analytical  SkillsCommunication SkillsManufacturing knowledge/experience
Modern inspection systems based on smart sensor technology such as machine vision are widely used in the manufacturing industry.  Machine Learning for smart sensors is essential for visual inspection of parts.The Learning Factory in W Booth School of Engineering Practice and Technology includes facilities for design, simulation, prototyping, manufacturing and process automation.  The facilities provide tools for prototyping, manufacturing, Information Technology and Operational Technology integration for “edge to cloud connectivity”.  This project involves the commissioning and integration of a commercially available smart vision system in a learning factory.  A TCP/IP link will be used to create and modify inspection sequences.Experimental work will be performed to evaluate the performance of the sensor(s) for detection of different types of defects.ManufacturingInternet of ThingsSmart SystemsCyber Physical SystemsStudents will participate in the research outlined above.EngineeringResearch and Analytical  SkillsCommunication SkillsManufacturing knowledge/experienceCyber Physical Systems
The Great Lakes are a grouping of five lakes found in the Mid-east region of North America. As the lakes border on two major countries, governance presents a challenge. These governance challenges have resulted in a Great Lakes ecosystem that is vulnerable to numerous diffuse stressors such as nutrient enrichment, aquatic invasive species and climate change.The Great Lakes Water Quality Agreement was revised in 2012, where for the first time the Protocol included a focus on the nearshore waters of the Great Lakes and calls for the development of a nearshore framework. The Great Lakes Water Quality Protocol 2012 also calls for an assessment of progress in meeting the terms of the agreement every three years. Whilst there are many indicators to monitor and evaluate the environmental quality of the Great Lakes waters, the governance framework for the Great Lakes contains no governance indicators.  However, measurement and reporting of progress is required to meet the terms of the Agreement. This project will seek to address these needs. Governance indicators have the potential to offer the Great Lakes public and practitioners explanations behind different levels of performance in the most heavily polluted areas, or other nearshore communities that will be prioritized for action over the next few years. Governance indicators have the potential to diagnose governance gaps and highlight areas in need of further investigation, strengthening the ability for practitioners to take .Science and TechnologyPublic PolicyWater PolicyThe candidate will research governance indicators in shared water bodies, to recommend approaches that enable practitioners to measure outcomes of governance experiments and improve over time by learning. This project will deliver new knowledge and a new suite of tools for practitioners to use, to measure their capacity to adapt their governance approaches to problem solving.SciencePublic PolicyEngineeringResearch SkillsStrong Analytical SkillsExcellent Communication Skills
The idea that the governance and management of natural resources should be adaptive has become increasingly appealing. This growing popularity for an adaptive model of governance and adaptive tools for management stems from a recognition that the traditional paradigm in natural resource management is failing to adequately maintain the resilience of social-ecological systems. The result is governance and management that is characteristically narrow and reactive rather than comprehensive and forward-looking Traditional approaches are unsuitable for dealing with the inherent uncertainty characteristic of complicated environmental problems, and for dealing with the conflicts that emanate from the social construction of those problems The approach of adaptive governance will help to better build the capacity to remedy ecological and economic deficiencies with more effective forms of collective action to sustain and enhance social-ecological resilience.Science and TechnologyPublic PolicyWater PolicyWorking with Dr. Gail Krantzberg, this research reconceptualizes and reformulates governance to be effectively adaptive, with specific reference to the Great Lakes and potential features of an adaptive paradigm for the evolving Great Lakes Water Quality Agreement. The central elements of this is to help contribute new knowledge and perspective on our understanding of and progress towards adaptive Great Lakes governance, and to generate pragmatic policy options for enhancing participatory processes, social learning, and leadership for adaptive Great Lakes governance. To achieve these goals, the researcher will: (i) identify, detail, and combine the principles and processes of adaptive management and decision analysis, (ii) relate these mechanisms to frameworks that apply to the nearshore zone of the Great Lakes, especially where such mechanisms for managing in the face of uncertainty could ameliorate implementation deficits and management challenges. This research will lead to the development of pragmatic recommendations regarding participatory processes and institutional learning for adaptive Great Lakes governance by identifying and describing principles and processes of adaptive management and decision analysis, for managing in the face of uncertainty that could improve implementation outcomes and improve management effectiveness.SciencePublic PolicyEngineeringResearch SkillsStrong Analytical SkillsExcellent Communication Skills
Collaborative water resources governance requires that planning and management activities consider a broad set of sectors such as environment, energy, industry, transportation, agriculture, recreation, and tourism. The process is complex due to the required involvement of numerous stakeholders and decision makers with conflicting preferences and different value preferences. Methodologies to support such management conundrums benefit from having science and research central, in support of policy development and implementation.  As such, this task focuses on developing a decision support framework at the scale of watershed or nearshore zones of the Great Lakes basins to explicitly improve  the quality of decision making to better manage eutrophication and nuisance algal growth. A DPSIR (Driving force, Pressure, State, Impact and Response) conceptual framework will lead to a better understanding of causal relationships in human-environmental systems.  This includes an analysis of driving forces (e.g. agricultural activities) leading to specific pressures (e.g. phosphorus inputs) to a change in the state of the water body (e.g. degraded water quality) to a final impact (e.g. eutrophication and harmful algal blooms) The basic data will include the costs of various watershed conservation measures versus the benefits of reduction of eutrophication, harmful algal blooms and nuisance algae.Science and TechnologyPublic PolicyWater PolicyWorking with Dr. Gail Krantzberg, the research will construct portfolios around economic measures to simulate phosphorus management strategies. For each strategy, the portfolios will include information regarding the activity for specific locations, spatial scale, and timing and type of intervention. To account for uncertainties regarding future scenarios, the portfolios will include a range of choices for short-term action as well a framework to guide future actions, allowing dynamic adaptation over time to meet changing circumstances. The results will ultimately benefit practitioner and seek their input on the design of decision-support tools, to address objectives from multiple stakeholders, and improve likelihood of agencies to implement monitoring systems to gauge the success of the actions and need for adjustments.SciencePublic PolicyEngineeringResearch SkillsStrong Analytical SkillsExcellent Communication Skills
The objective of this research is to develop an experimental approach to determine the coefficient of friction and experimentally investigate the effect of surface roughness on the coefficient of friction.A unique tribological test configuration will be designed to determine the coefficient of friction by measuring the normal and tangential forces under high contact stress and at elevated temperature. To create such contact conditions that are similar in metal cutting, the orthogonal cutting configuration has been modified as shown in Figure 1. In this configuration, the rake angle is highly negative and no chip will be formed by controlling the undeformed layer magnitude, tu. The advantages of using such a configuration are that the total resultant force is only acting on a simple inclined plane, and that there will be no fracture induced on the workpiece material. Furthermore, the cutting edge radius is negligible in contact with the workpiece. Forces in the horizontal and vertical directions will be measured and the friction coefficient can be determined using friction law, after resolving to the contacting interface inclination plane. Average temperature will also be measured using the non-convectional thermocouple technique. This test configuration does not need an external heat source to increase the temperature in the contacting surfaces as the heat is directly generated by the friction and plastic deformation of the workpiece materials. The process parameter to be varied in this experiment is velocity, V. The workpiece materials to be investigated are AISI 1045 medium carbon steel and Ti-6Al-4V and tool materials includes uncoated carbide and TiCN PVD coated carbide. Experiments will be carried out to determine the effect of surface roughness on coefficient of friction. Different surface roughness of the tool can be artificially induced by grinding with different grits size of grinding wheels or by electric discharge texturing technique.ManufacturingEngineering Research as outlined above. Skills in Research ManufacturingStrong Communication SkillsStrong Mathematical Skills
The project will focus on the printing of carbon nanotube based biosensing strips using magnetic fields, and the development of a suitable packaging technique to help provide protection against physical and environmental damaging factors. The bionanomaterials will be synthesized in the research lab and will consist of 1) magnetization of carbon nanotubes and 2) antibody immobilization on the carbon nanotubes. Additionally, optical microscopy will be used to confirm antibody immobilization. A programmable logic controller will be used as the external circuitry and provide power to the magnetically printed biosensor strips. Different substrate materials will be tested to interrogate the efficiency of adhesion between the strips and the substrates. In addition, various encapsulation designs will first be highlighted through a criteria matrix followed by fabrication and testing of the best three designs. Testing will include extreme conditioning of the strips, such as exposure to high temperatures, vibration damage, and storage conditions prior to sample testing. Data analysis will correlate biosensor response and detection efficiency to the different environmental conditions. Finally, the packaging design will allow the research group to advance the development of the biosensor while highlighting potential areas of improvements. Protein detection is a well-established field where target proteins are identified and separated for subsequent analysis and disease detection. Nanomaterials allow efficient interactions and detection by change in their physical properties such as optical behavior or electrical conduction. The latter is simpler in nature and provide a cost effective alternative. Specifically, when carbon nanotubes functionalized with antibodies, allows for specific interactions with target antigens. Magnetically printed carbon nanotube biosensors are a simple benchtop fabrication method, allowing the synthesis and fabrication of biosensor strip. However, packaging of the strips to protect them from physical damage and environmental conditions, are still lacking.The students will perform the following activities:1. Review literature on carbon nanotube biosensors.2. Synthesize bionanoparticles in the research lab and characterize them.3. Try several packaging options for the biosensing strips.4. Perform biosensing tests, biosensor conditioning tests and analyze their performance. 5. Analyze the results and write technical reports based on the collected data.This project is best suited for undergraduate students in biomedical engineering, chemical engineering, materials engineering and mechanical engineering. The students should possess excellent experimental skills and scientific acumen. In addition, the students will work in a highly collaborative environment. Thus, good interpersonal skills and communication abilities are desirable. The nature of this work spreads across multiple disciplines, but a strong background in the following areas is required:-Basics of electrical engineering and hardware development (undergraduate electrical engineering)-Basics of chemical reactions and materials chemistry (undergraduate chemistry)-Mathematics (undergraduate level engineering mathematics)-General biology knowledge (undergraduate/high school biology)
The objective of this research is to develop an experimental approach to determine the coefficient of friction and experimentally investigate the effect of surface roughness on the coefficient of friction.A unique tribological test configuration will be designed to determine the coefficient of friction by measuring the normal and tangential forces under high contact stress and at elevated temperature. To create such contact conditions that are similar in metal cutting, the orthogonal cutting configuration has been modified as shown in Figure 1. In this configuration, the rake angle is highly negative and no chip will be formed by controlling the undeformed layer magnitude, tu. The advantages of using such a configuration are that the total resultant force is only acting on a simple inclined plane, and that there will be no fracture induced on the workpiece material. Furthermore, the cutting edge radius is negligible in contact with the workpiece. Forces in the horizontal and vertical directions will be measured and the friction coefficient can be determined using friction law, after resolving to the contacting interface inclination plane. Average temperature will also be measured using the non-convectional thermocouple technique. This test configuration does not need an external heat source to increase the temperature in the contacting surfaces as the heat is directly generated by the friction and plastic deformation of the workpiece materials. The process parameter to be varied in this experiment is velocity, V. The workpiece materials to be investigated are AISI 1045 medium carbon steel and Ti-6Al-4V and tool materials includes uncoated carbide and TiCN PVD coated carbide. Experiments will be carried out to determine the effect of surface roughness on coefficient of friction. Different surface roughness of the tool can be artificially induced by grinding with different grits size of grinding wheels or by electric discharge texturing technique.ManufacturingEngineering Research as outlined above. Skills in Research ManufacturingStrong Communication SkillsStrong Mathematical Skills
Understanding the evolutionary mechanisms of multi-drug resistant bacteria is the holy grail of modern biotechnology related research. A sophisticated model validated with experimental data can enable pharmaceutical companies to design and develop better drugs to treat existing ailments as well as develop strategies to prevent the evolution of more dangerous strains of bacteria that are resistant to current antibiotics. Mathematical models based on the first principles will be developed to model the process of mutation, the immune system and their interaction in the evolution process of the multi-drug resistant bacteria. A system of differential equations will be used to model these two processes that are critical in characterizing the evolution principles/processes of bacteria. These models will be coupled with the existing system of differential equations to model the complete evolutionary mechanism when an initial bacterial population is subject to a cocktail of drugs. This coupled system of differential equation will be solved to understand the evolution of the bacteria concentration with time.MathematicsBiotechnologyEngineeringResearch as outlined above. Skills in Research Strong Communication SkillsStrong Mathematical Skills
The Kidneys serve as filter and play an important role in removing metabolic wastes and toxins from the blood and excreting them through the urine. These kidneys also maintain the balance of body’s water, nitrogen level, acid-base level and electrolyte count. Lot of work has been done to understand the kidney’s function but it’s function is not yet fully understood, e.g. mechanism of urine concentration. The objective of this study to improve existing mathematical framework and to understand the effect on fluid (urine) transport through different regions of kidney such as glomerulus, ascending and descending limb, and collecting duct. System of nonlinear differential equations will be used to model the fluid transport and some appropriate numerical algorithms will be use to solve the system.MathematicsBiotechnologyEngineeringResearch as outlined above. Skills in Research Strong Communication SkillsStrong Mathematical Skills
Applications of Nanoparticles (NP) have been studying in many areas among research communities such as Health Sciences, Food Sciences, Physics, Chemistry, Nanotechnology etc. Nanoparticles are desirable for biomedical applications due to its physical and chemical properties and effectively targeting the unwanted cells. Cancer treatment depends on the concentration of the drug that reaches the tumor and the particular effectiveness of the drug against the tumor. Despite all efforts to fight cancer, it is still difficult for physicians to predict a treatment outcome with certainty. Because nanoparticle research is complex, with many variables and costly experiments, it is an excellent candidate for computer simulations. Simulations can both screen drug and carrier candidates and provide design insights towards entirely new NPs. The objective of this project is to develop a mathematical model that incorporates nanoparticles as the drug delivery method for enhancing treatment efficacy.MathematicsBiotechnologyEngineeringResearch as outlined above. Skills in Research Strong Communication SkillsStrong Mathematical Skills
The proposed work leverages an innovative method pioneered by the research group to pattern and print 3D cellular structures of various geometries using contactless magnetic manipulations in a paramagnetic buffer. When a paramagnetic buffer is mixed into a solid-fluid suspension, and in the presence of a magnetic field, it induces differential magnetic forces on the cells forcing them to migrate to low magnetic field regions. Using the proposed bioprinting methodology, it becomes possible to assemble cells in a contactless manner after the fabrication of the microfluidic device, thus forgoing assembly burdens. By simply flowing the paramagnetic ink cell suspension and the application of a magnetic field, cells will be forced to deposit at desired locations. The simplicity of the technique renders cell-on-chip devices easier and faster to fabricate and replicate. As a first prototype, a device will be centered on drug screening applications where cell spheroids will be bioprinted in a microfluidic channel, cultured, and subsequently monitored as their environment changes. The cells used will be primarily MCF7 breast cancer cell line.Recently, bioprinters have been at the forefront of complex organ printing, tissue printing as well as drug screening. However, bioprinting remains relatively slow and expensive. Cell-on-chip devices concern with the miniaturization of laboratories while delivering similar functions in a less laborious manner. Organ-on-chip devices typically require seeding of a certain cell type into a location around which a microchannel system will be assembled into position. In such cases, cells are cultured in 3D cellular structures such as spheroids. Subsequent harvesting and printing using hydrogel media localize cell spheroids on substrates around which a microfluidic structure is assembled. The students will perform the following activities:1. Review literature on 3D cell culture and microfluidic manipulation.2. Synthesize paramagnetic media.3. Prepare microfluidic device mold and device fabrication.4. Perform cell culture in the microfluidic device.5. Analyze the results and write technical reports based on the collected data.This project is best suited for undergraduate students in biomedical engineering or a related field. The students should possess excellent experimental skills and scientific acumen. In addition, the students will work with graduate students in a highly collaborative environment. Thus, good interpersonal skills and communication abilities are desirable. The nature of this work spreads across multiple disciplines, but a strong background in the following areas is required:-Basics  of cell biology (undergraduate biology)-Mathematics (undergraduate engineering/science mathematics)-Fluid mechanics (entry level mechanical engineering) – Preferred but not mandatory -Magnetic theory (entry level magnetism) – Preferred but not mandatory
Using observational data from different ground- and space-based observatories the student will explore correlations between galaxy properties and host environment properties. The galaxy properties will include star formation rates, dust content, galaxy shapes and masses, while the environmental properties will include the total (dark matter) mass of the host system, the dynamical state of the system, and the epoch (time since the big bang) of the observed system. As time permits the study will be expanded to include comparisons of the observations with state-of-the-art galaxy evolution simulations, where physical mechanisms can be probed more directly.  Observational study of galaxy evolution in different environments over cosmic time. Using archival multi-wavelength telescope data the student will explore the relationship between various observed properties of galaxies and the host environment in which they live. The ultimate goal is to understand the physical mechanisms driving galaxy evolution. The student will join an active research group which includes a number of graduate and undergraduate research students. Each student in the group has their own specific project but each week the group meets together to discuss their latest results or relevant work in the literature. The student is expected to participate in these weekly meetings. The student will be responsible for carrying out data analysis as outlined above. This involves making step-by-step progress on the research goals and interacting with other members of the group whenever questions or concerns arise. The steps in the analysis should be well documented and presented clearly in a final report at the end of the research term. The student will meet once a week in a one-on-one meeting with the supervisor. As a full member of the research group the student will be encouraged to attend weekly seminars in the department. I am looking for an enthusiastic student with an interest in observational cosmology and galaxy evolution. No prior astronomy experience is required but at least one course in astronomy would be of benefit. The research will be somewhat computational in nature involving data analysis on a large data sample, therefore a background of programming and data analysis (manipulation, plotting, fitting, statistics) would be beneficial. 
In recent years, there has been an increasing interest in equipping the vehicle advanced driver system (ADAS) to enhance the safety. According to the National Highway Traffic Safety Administration (NHTSA), 48,923 people were killed in road crashes reported in 2015 in the United States. In particular, 28% of the fatalities occurred in crashes at or near intersections. To reduce this number of fatalities, there is a growing body of research in automotive industries that recognizes the importance of connected vehicle environment (vehicle-to-vehicle and vehicle-to-infrastructure communication). The goals of this project can be defined as: 1) explore new technology directions in the design and development of ADAS to prevent collision at merging intersection, and 2) study the potential of technologies for developing such ADAS with low implementation cost that can be integrated with current vehicles on the road, 3) specify an ADAS design with a least restrictive supervisory in the sense that it overrides and/or warns drivers, and 4) design and develop a testbed by employing mobile robots to study the effectiveness of ADAS for collision avoidance.Automotive and Vehicle TechnologyStudents will work with Dr Moein Mehrtash In this project, the intern will study the technical feasibility that will allow vehicles to communicate their status that this information will help to reduce the collision at intersections. Since the ADAS for collision avoidance is required to be low cost and early-to-market device, appropriate collision detection and avoidance methodology must be selected. A multiple-vehicle computer simulation is employed to analyze and investigate the performance of ADAS for collision avoidance.EngineeringAutomotiveManufacturingTechnology
In recent years, there has been an increasing interest in equipping the vehicle advanced driver system (ADAS) to enhance the safety. According to the National Highway Traffic Safety Administration (NHTSA), 48,923 people were killed in road crashes reported in 2015 in the United States. In particular, 28% of the fatalities occurred in crashes at or near intersections. To reduce this number of fatalities, there is a growing body of research in automotive industries that recognizes the importance of connected vehicle environment (vehicle-to-vehicle and vehicle-to-infrastructure communication). The goals of this project can be defined as: 1) explore new technology directions in the design and development of ADAS to prevent collision at merging intersection, and 2) study the potential of technologies for developing such ADAS with low implementation cost that can be integrated with current vehicles on the road, 3) specify an ADAS design with a least restrictive supervisory in the sense that it overrides and/or warns drivers, and 4) design and develop a testbed by employing mobile robots to study the effectiveness of ADAS for collision avoidance.Automotive and Vehicle TechnologyStudents will work with Dr Moein Mehrtash The second intern will be involved in developing a testbed for experimental analyses. For initial study, two-vehicle collision at intersection will be investigated by employing mobile robots. The mobile robots are equipped with the ADAS for collision avoidance that communicate with a short-range communication system. Two mobile robots are controlled by human operators while the ADAS for collision avoidance provides minimum restrictive supervisory controls and warnings. EngineeringAutomotiveManufacturingTechnology
We are currently working on developing apps for manufacturing automation, personal health care, smart energy, smart city, intelligent car models, AGVs and smart transportation. The goal of this project will be to use open source development platforms and tools for desktop, server and IoT solutions. These tools enable the development of desktop applications, console programs, and server solutions. The compiled apps can run on Windows, Mac, Linux, and credit-card size computers such as RaspberryPi.Smart SystemsInternet of ThingseHealthWorking with Dr. Ishwar Singh, the candidates undertaking these projects will be able to focus on their field of interest from the list mentioned above.EngineeringCyberphysical SystemseHealth
We are currently working on developing apps for manufacturing automation, personal health care, smart energy, smart city, intelligent car models, AGVs and smart transportation. The goal of this project will be to use open source development platforms and tools for desktop, server and IoT solutions. These tools enable the development of desktop applications, console programs, and server solutions. The compiled apps can run on Windows, Mac, Linux, and credit-card size computers such as RaspberryPi.Smart SystemsInternet of ThingseHealthWorking with Dr. Ishwar Singh, the candidates undertaking these projects will be able to focus on their field of interest from the list mentioned above.EngineeringCyberphysical SystemseHealth
The past decade has seen the rapid development of Hybrid-electric vehicle systems with promising capability of reducing fuel consumption while maintaining vehicle performance. Various hybrid vehicles in the form of parallel and series hybrid have been developed by difference vehicle manufacturers. In order to increase the efficiency and accuracy of Hybrid-electric vehicle systems design, computer simulation has been playing an ever increasing role all over the process of vehicle design.  The purpose of this research is to create modular simulation toolbox to model the full vehicle dynamic and electrical components for analysis of Hybrid-electric vehicle systems analyses. In the development process of this toolbox, two commercial softwares, Matlab/Simulink and Carsim, will be employed to develop the simulation environment. This project includes two phase: 1) Development of toolboxes in Matlab/Simulink for modeling of hybrid-electric systems and 2) Development of interface for CarSim to communicate with Matlab/Simulink. This simulation can be used in optimization algorithm to optimize some parameters for hybrid-electric vehicle.Automotive and Vehicle TechnologyStudents will work with Dr Moein Mehrtash The first phase of this research includes model development in Matlab/Simulink for battery, battery controller, electric motor, motor controller, and power electronic. The model development process consists of 1) determining the how the model of subsystems will be integrated, 2) identifying the key equation for each subsystem, 3) building the model in Matlab/Simulink., and 4) evaluating the model for each subsystems.The second phase of this research includes the modeling of the vehicle dynamic using Carsim commercial software. Carsim provides a very detail dynamic model of vehicle that includes vehicle kinematic, aerodynamic, and tire models. In this project, an interface is required to be created to communicate vehicle dynamic parameters from Carsim to hybrid-electric powertrain subsystem in Matlab/Simulink. EngineeringAutomotiveManufacturingTechnology
The goal of this project will be to develop a platform for medical devices and eHealth applications. The hardware platform will be based on a current microcontroller, sensors for biometric signals, RaspberryPi 3 and wireless communications options using Bluetooth, WiFi, LiFi and Zigbee.  This platform will enable development of personal eHealth web, Android or iOS applications. MQTT, a publish/subscribe protocol will be used for sensor data communication. The data will be stored in a personal database. The data can then be visualized in a tablet or smart phone with Android or iPhone Apps.Smart SystemsInternet of ThingseHealthWorking with Dr. Ishwar Singh, the candidate undertaking these projects will be able to focus on their field of interest from the list mentioned above.EngineeringCyberphysical SystemseHealth
The industrial automation solutions are being empowered by the Internet of Things (IoT). The manufacturing production facilities and products can be outfitted with computing hardware nodes that can be connected using standard networking infrastructure. This allows separate parts of a production line to communicate with each other, and with the manufacturing execution system (horizontal and vertical integration), thus making the entire manufacturing process easier to monitor and control. Intelligent IoT gateways are essential components for enabling these tasks.Smart SystemsInternet of ThingsWorking with Dr. Ishwar Singh, the goal of this project will be to investigate using IoT gateways to connect and manage all devices in the Learning Factory at McMaster University. This work will be conducted along with the use of on-premises or cloud services, prototype smart products with built in features for cloud connectivity, collect and analyze valuable data in real time.  EngineeringCyberphysical SystemsSmart Systems
Vehicle to vehicle communication is one of the most effective solutions proposed in order to reduce vehicles' accidents and personal injuries. The light fidelity (Li-Fi)/Visible Light Communication (VLC) technology developed in the recent years has a great potential for Vehicle-to-Vehicle (V2V) communications. This technology needs a lot more investigation for real life applications.  The proposed goal of this project will be to explore various LED and photodetector pairs, develop electronic circuits using microcontrollers to modulate the current supply to the LED devices at various speeds, develop receiver circuits, and reduce errors due to interference from natural and artificial sources using optical filters.  The road tests will be conducted using small test vehicles used in the Automotive Engineering Technology Program at McMaster University.Automotive and Vehicle TechnologyAutomotive ElectronicsStudents will work with Dr Ishwar Singh on research projects as outlined aboveEngineeringAutomotive Vehicle TechnologyManufacturingTechnology
The availability and safety of drinking water is currently a major concern around the world. This is especially important in third world countries where the majority of the population lives around untreated wastewater flowing into water drinking sources without any filtration or regulation. The source of synthetic or natural pharmaceuticals in water may include prescription medicine, over-the-counter drugs, veterinary drugs and waste from excretion by humans and animals. The presence of trace pharmaceuticals especially antibiotics in low levels in the water cycle is another major concern that has been reported by the world health organization in 2011. This was evident in wastewater after being treated, surface water, groundwater and drinking water. Presence of pharmaceuticals in municipal wastewater and effluent has been identified as a major source of pharmaceuticals in drinking water. The presence of antibiotic is a major concern to the public health due to the possible health risks on living organisms, psychological effects on fish as well as developing natural resistance when regularly consuming the water weather through directly drinking it, consuming vegetation that have been watered by antibiotic containing water and consuming marine life that lives in pharmaceutical contaminated water bodies. Although current technologies and conventional wastewater treatment processes such as activated sludge processes, biofiltration, ozonation, reverse osmosis and advanced oxidation technologies have demonstrated varying removal rates of pharmaceuticals, the efficiency depends on the operational configuration of the wastewater treatment facility and the country regulations the facility is in state of the art filtration systems are not readily available in third world countries.Biotechnology Working with Dr. Fei Geng, the objective of this project is to create a foundation of knowledge on a prototype aptasensor. The reason for this is because aptasensors are currently not as viable as other methods of detection and it is still a developing concept. The year-long goal would be moving beyond the proof of concept within a limited timespan. A practical and portable device is not a realistic goal as it would need much more time and money investments. More specific steps and procedures can be found in the project plan of this report. The viability of this project is steadily growing as more research goes into developing aptamers and their applications. There are aptasensors that are currently present in research settings which are used to sense molecules such as antibodies, hormones, proteins, and even bacteria. This project’s long term goal of developing a portable device capable of sensing specific molecules in polluted water reveals the benefits of applying aptasensors to the real world.BiotechnologyEngineeringResearch SkillsStrong Analytical SkillsExcellent Communication Skills
Growing energy demand, global warming and climate change have raised human interest in solar energy. As a renewable and clean energy source, solar energy is the fastest growing energy source in the world today. The use of solar power for electricity generation in residential applications has witnessed tremendous increase in recent years. A modern solar home includes a photovoltaic (PV) generator, battery storage systems, electric vehicle charging systems, a bidirectional smart power meter, and an energy management system (EMS). The EMS is a microprocessor-based system that is responsible for controlling and monitoring electric generation systems and loads in order to minimize the home electricity costs. Project ObjectivesThe purpose of this project is to develop a smart EMS that can perform the following:1. Monitoring functionalities• Measure & record the voltage, current, and power generated by the solar panels• Measure & record the voltage, current and power consumed by the loads• Read the power exchanged with the grid from the smart meter• Measure & record the state of Charge of the batteries2. Control functionalities• Implement an optimization algorithm that controls the power exchanged between the solar panels, energy storage, electrical loads, and the grid. The EMS should minimize the cost of electricity consumed and the usage of fossil fuel based electricity.3. Internet of Things (IOT) functionalities • The EMS is connected to the internet and can be accessed by the consumer using smart phones, tablets or computers. The user can monitor all relevant data using an app or the web. Energy SystemsPowerInternet of ThingStudents will work with Dr. Mostafa Soliman,  Project Activities• Model and simulate modern solar home microgrid system using Matlab/Simulink.• Determine an optimization algorithm that can be used to control MicroGrid operations, and lead to an effective power-flow regulation over wide range of load and generation conditions.• Build a laboratory-scale solar system that includes a solar panel, battery storage system, and a dc load.• Design an interfacing circuit between current, voltage, and temperature sensors and the smart EMS.• Program the EMS to perform monitoring and control tasks.• Program the EMS to perform IOT functionalities that allows users to access relevant EMS data via the internet. Project ImpactThe development of smart EMS systems can improve power-flow performance, lower energy/capital costs, reduce carbon footprint through the ability to use green energy resources as a replacement of fossil fuel power generation.EngineeringInternet of Things
Electronic differential for electric vehicles:Electrical vehicles come in different configurations, most of them having dedicated electrical motors on each wheel. Those vehicles cannot use regular mechanical differentials for handling changes in velocities of the wheels during turning. A common approach is to use an electronic differential that controls the speeds of each wheel motor independently based on the steering angle. This project aims to design and build an electronic differential as well as the corresponding controller using off-the-shelf components. The electronic differential will be built and tested on an existing dune-buggy vehicle. The student will be responsible with design, manufacturing, components ordering, integration, and testing of the prototype. Conversion of existing gasoline-motorbike into a hybrid-vehicle:Nowadays there is significant research and development related to hybrid vehicles to reduce dependency on hydrocarbon fuels. Many students in engineering programs are interested to work on capstone projects related to this topic. To focus the creativity on the hybrid development, many approaches choose to modify an existing vehicle equipped with a classic gasoline engine. This project aims to convert a gasoline motorbike with 125cc into a parallel hybrid model. The hybrid will be equipped with a single 5kW electric motor. The goal is to have a hybrid model that is able to switch to electric, gasoline, or electric/gasoline operational modes. The student involved in this project would be responsible with design, implementation, manufacturing, and testing of the prototype.Automotive and Vehicle TechnologyStudents will work with Dr. Lucian BalanDevelopment of Mass Air Flow Sensor Device:The Bachelor of Technology program at McMaster University is a university program with a high-degree of practical approach on educational learning. In order to understand the complex functionality of the automotive systems, it is critical for students to have state of the art laboratory equipment for testing and measurements. Mass Air Flow (MAF) sensors are at the core of operation for many combustion engines. This project aims to develop a practical device for testing, measuring, and emulating the functionality of a MAF sensor for an existing car. The student involved in this project is responsible with design and manufacturing of the equipment, integration of electrical components, and testing of the prototype. The device will accept various inputs such as  atmospheric pressure, temperature, and humidity, and will report voltage as the output parameter.EngineeringAutomotiveManufacturingTechnology
Modern internal combustion engines use a sophisticated fuel injection system for optimal combustion. This system has a variety of parameters that can be configured, such as pulse duration, flow rate, injection angle, split-injection timings etc., to optimize the performance and emissions output of an engine. For example, a short, high pressure pulse will create a cleaner combustion than a longer, low pressure pulse. In today’s society it is integral that every modern vehicle is optimized towards a reduction of emissions, whilst also retaining strong performance characteristics in terms of power output. This is directly governed by an optimal fuel injection strategy.Objective of this research is to develop an optimal fuel injection control mechanism to optimize the performance of a transient engine.Automotive and Vehicle TechnologyStudents will work with Dr. Seshasai SrinivasanProposed Research Method: In realizing this objective, the specific tasks that will be undertaken in this project are:Task 1 (3 weeks): Design a set of combination of injection parameters for a split injection system, namely, injection angles (radial and azimuthal), duration of 2 pulses, separation of two pulses and injection pressure. Perform engine simulations for every combination in this set using the engine simulation code, Kiva-3, to calculate the values of emissions (soot and nitric oxide) and fuel consumption. Task 2 (1 week): Construct several theoretical transient engine operating profiles, requiring different power outputs.  Task 3 (3 weeks): Develop a zero-dimensional model to predict the emissions and fuel consumption for a given set of injection parameters as an input to the network.Task 4 (3-4 weeks): Use a micro-heuristic optimization algorithm, into which the zero-dimensional model is integrated, to propose a Pareto front of optimal injection strategy to minimize emissions and fuel consumption.Task 5 (1 weeks): Write a 2-page summary on the findings of this research.In completing the above tasks, the student will be performing all the simulations, data collection and data analysis of the pareto set of optimal operating conditions. Additionally, the findings will be compiled into short technical report that will be further improved by the PI to be published at a conference.EngineeringAutomotiveManufacturingTechnologyResearchAnalysis
Introduction and Background: Steels are used in a wide range of applications including aerospace and automotive industry, machine parts, railways etc. Depending upon the application, steel is required to have a specific combination of mechanical properties, namely, hardness, tensile strength, fatigue, elongation and yield stress. These desired properties of the steel can be achieved by adding small quantities of alloying elements to the steel followed by an appropriate thermomechanical processing schedule. This will result in microalloyed steels with very fine microstructures that usually meet the necessary requirements for strength and deformability standards.Objective of this research is to develop a global search algorithm that is able to prescribe the design and the heat treatment conditions needed to obtain a steel with desired mechanical properties. The efficient optimization algorithm would enable us to increase the number of design variables in the problem while still maintaining a short computational time.EngineeringThermomechanical Processing of Multi-Phase SteelsStudents will work with Dr. Seshasai SrinivasanProposed Research Method: In realizing this objective, the specific tasks that will be undertaken in this project are:Task 1 (3 weeks): Formulate database of input parameters and output values. The input parameters will be eleven alloying elements, isothermal heat treatment temperature and isothermal heat treatment time. The output parameters will be mechanical properties, namely, hardness, tensile strength and elongation.Task 2 (4 weeks): Develop reduced order models to predict the mechanical properties as s function of the alloying elements and thermomechanical processing conditions.Task 4 (4 weeks): Develop a multi-objective optimization algorithm that is equipped with these reduced order models and a penalty based cost functional to propose a Pareto front of optimal design and thermomechanical processing conditions to obtain steels with desired mechanical properties with the least manufacturing cost.Task 5 (1 weeks): Write a 2-page summary on the findings of this research.In completing the above tasks, the student will be performing all the simulations, data collection and data analysis of the pareto set of optimal design/thermomechanical processing conditions. Additionally, the findings will be compiled into short technical report that will be further improved by the PI to be published at a conferenceEngineeringAutomotiveManufacturingTechnologyResearchAnalysis
The School of Engineering Technology & Practice (SEPT) at McMaster University has on-going projects involving the development of AGVs and Intelligent Mobile Robots. Currently there are two hardware platforms that are available for further investigation. The goal of this project will be to enhance the functionality of one of these existing models. The candidate will have the opportunity to deploy the Robot Operating System (ROS) which is an open source set of software libraries and tools that help build robot applications. In addition there will be opportunity to compare the performance of low-cost and medium cost Lidar sensors, ultrasonic sensors and using different computer platforms for enhancing the functionality of these systems.Automotive and Vehicle TechnologyAutomotive ElectronicsRoboticsStudents will work with Dr's Dan Centea and Ishwar Singh on research projects as outlined aboveEngineeringAutomotive Vehicle TechnologyManufacturingTechnology
The main objective is to investigate the response of modern digital generator protective relays to various types of faults and abnormal operating conditions that a synchronous generator can be exposed to. The student will examine the dependability and security of the protective relay based on a given set of protection settings. Effective generator protection is vital to the secure operation of modern power grids. In this project, the student will perform two main tasks. The first task is to perform dynamic simulations of a single-machine-infinite-bus system with the generator modelled in full detailed. Various events such as single-line-to-ground faults and three-phase faults will be simulated. The software program EMTP-RV will be used to accomplish this task. The simulated current and voltage signals will be exported to an output file in IEEE COMTRADE format for further relay testing.  The second task is to enter appropriate settings to an SEL generator relay and determine its response to the fault event as recorded in the COMTRADE file. The following types of generator disturbances will be investigated:• Generator phase faults• Generator ground faults• Loss of excitation• Transient Instability• Over-excitation (V/Hz)• Unbalanced voltagePower SystemsElectrical EngineeringThe student will work with Dr. Chi Tang,In this project, the student will have the opportunity to experiment with a SEL generator relay in the lab. In addition, the student will gain valuable experience in simulating generator operation under abnormal conditions.In interfacing the EMTP-RV simulation results with the SEL relay, the student will need to familiarize himself with the COMTRADE format and be able to make any modifications to accommodate the CT and VT sampling rates of the SEL relay.EngineeringElectrical Engineering
This project investigates how changes in communication technology have impacted East Asian religion and its study. It is not only concerned with historical transitions from written to printed, or from printed to digital information, but also asks how current developments in information technology influence the practice and the study of East Asian religion.The fieldwork and training aspect of this project aims to show how recent advances in information technology can be gainfully applied to the study of Asian religions. Participants will explore techniques such as GIS, social network analysis, text mining, and others, in order to gain new perspectives and acquire new skills.part of SSHRc-sponsored project From the Ground Up Buddhism and East Asian Religions. See http://frogbear.org/My field of research is religion in medieval China (roughly fourth to tenth century, CE). To date I have concentrated on three major areas of interest: bodily practice in Chinese Religions; the creation and transmission of new religious practices and doctrines; and the religious dimensions of commodity culture.  In particular, I have focused on self-immolation, Chinese Buddhist apocrypha, the history of tea, and religion and the military.  I work with primary sources written in literary Chinese and my research engages with that of scholars who publish in English and French as well as in modern Chinese and Japanese.Investigate primary and secondary studies on the topic. Compile bibliographies and research reports. Some fieldwork on sites in China--training will be given.Background in Asian Studies and/or History, Religious Studies. Able to conduct independent research using primary and secondary sources. Able to write reports.
The main goals of the “Texts in Statues” project are to identify, catalogue, and study all statues from China, Korea, and Japan with manuscripts and texts that have been interred inside of them.  Included in the scope of this project will be statues in situ in Asia as well as those in museums in Asia or abroad.  As part of the foundational preparatory work for this project researchers in each area will be charged with compiling an annotated bibliography of: 1.)  Primary sources (canonical and extra-canonical) that describe the interment of material inside of statues; 2.) Academic studies of known statues containing manuscripts and texts; and 3.) Mentions of the interment of texts in other historical or literary sources.part of SSHRc-sponsored project From the Ground Up Buddhism and East Asian Religions. See http://frogbear.org/My field of research is religion in medieval China (roughly fourth to tenth century, CE). To date I have concentrated on three major areas of interest: bodily practice in Chinese Religions; the creation and transmission of new religious practices and doctrines; and the religious dimensions of commodity culture.  In particular, I have focused on self-immolation, Chinese Buddhist apocrypha, the history of tea, and religion and the military.  I work with primary sources written in literary Chinese and my research engages with that of scholars who publish in English and French as well as in modern Chinese and Japanese.  Investigate primary and secondary studies on the topic. Compile bibliographies and research reports. Some fieldwork on sites in China--training will be givenBackground in Asian Studies and/or History, Religious Studies. Able to conduct independent research using primary and secondary sources. Able to write reports.
This project will be related to the development of innovative new structural systems for resisting earthquakes. The project has two main components, with the relative significance of each to be determined based on the interests of the intern and the current status of ongoing graduate student research projects:1. Innovative new seismic force resisting systems require large-scale experimental validation. After developing an understanding of the system(s) being studied in the laboratory, the intern will work with current McMaster graduate students to design, build, and/or test the behaviour of seismic force resisting systems. These systems may include controlled rocking steel braced frames, concentrically braced steel frames, and/or reinforced concrete masonry walls.2. Computer models of new seismic force resisting systems require hysteretic models that can accurately capture their behaviour. After developing an understanding of several different high-performance systems that are currently being developed by researchers worldwide, the intern will work with current McMaster graduate students to model two alternative systems using OpenSees, a computer program for earthquake engineering simulation. The intern will then compare the seismic response of their two models, so as to assess the strengths and weaknesses of each system. Through this project, the student will develop an understanding of some of the most advanced structural systems that are currently being developed for the resistance of earthquakes.Dr. Wiebe is developing tools and educating people to meet the structural engineering challenges of an urbanizing world. There are two main streams to his research:1.  Developing economical ways of improving structural performance: this research identifies innovative ways of using traditional materials and construction methods to improve the resilience and sustainability of built infrastructure. There is a particular focus on developing self-centering seismic force resisting systems, particularly controlled rocking systems.2. Developing appropriate structural modelling tools: this research enables more rational structural design and assessment through improved numerical modelling.The amount of time that the intern will spend on the two project components described above will be determined based on the interests of the intern and the current status of ongoing graduate student research projects.In the first component of the research, the intern will develop hands-on experience working in a large-scale structural laboratory. After completing the necessary safety training and developing a foundational understanding of the projects underway in the laboratory, the intern will work with current graduate students to design, build, and/or test large-scale experimental specimens. The exact role of the student will vary depending on the most active projects in the laboratory at the time.In the second component of the research, the intern will develop proficiency with OpenSees, the leading computer program for research in the field of earthquake engineering. After working with the supervisor and graduate students to develop a foundational understanding of high-performance seismic force resisting systems, the intern will work with the graduate student research team to model and understand the performance of these innovative new systems.The applicant must have a strong background in structural (civil) engineering, and knowledge of structural dynamics is desirable but not required. All interns must be self-motivated, able to communicate well in English, and willing to work independently. Experience with MATLAB, C++, and/or OpenSees is not necessary but would be considered an asset. All qualified candidates are encouraged to apply, including women, persons with disabilities, and LGBTQ-identified persons. 
The ultimate performance of solar cells is limited by material quality.  The goal of this project is to determine the defects that limit device performance by measuring carrier lifetime.  Two or more advanced methods for lifetime measurement will be used and compared.  One is optical and the other uses microwave reflection.  In both cases, we have new instrumentation that will allow for the exploration of new measurement methods and provide new experimental results.My research focus is on the development of high efficiency solar cells.  The material quality greatly affects the solar cell performance and can be assessed by measuring the carrier lifetime to provide feedback for improving the material quality and ensure that it stays high during device fabrication steps.The student will work with the host professor and a graduate student to develop new carrier lifetime measurement methods.  This will involve using and developing newly purchased equipment for the measurements.This is a hands-on project.  The student is expected to have general familiarity with laboratory equipment and procedures.  The student will be taught any specialized techniques necessary to conduct the research.  This project has an emphasis on optics and materials characterization.
Polymer materials are not only ubiquitous in our everyday life, their characteristics -- high flexibility, light weight, high manufacturing speed (and low cost), functionalizability, etc. -- also make them potential solutions to some of the greatest challenges our society faces. Indeed, many new materials designed for applications in energy, the environment and biomedicine involve polymers. Properties of polymer materials are determined not only by the chemical structure of the monomers but also by their configuration and dynamics at the scales of segments and entire chains. To capture these scales, we take a holistic approach and combine fully-resolved atomistic simulation with coarse-grained molecular models. Our goal is to build a bottom-up approach for the molecular design of materials with controlled morphology and targeted properties.Soft matter and complex fluids, polymer materials, non-Newtonian fluids, rheology, turbulence, computational fluid dynamics, molecular modeling, multiscale simulations.The student will work under the direct supervision of the supervisor and contribute to the molecular modelling of polymer materials and the fundamental understanding of their structure-property relationship. Typical duties include running molecular dynamics simulations, developing programs (usually in Python or Matlab) for data analysis, interpreting data for scientific understanding, and presenting the results to the supervisor and his research group.The ideal candidate must have a background in engineering or science, and have completed college-level mathematics courses including calculus and linear algebra. The candidate is also expected to have learnt at least one programming language. Training/experience in numerical analysis or computer simulation is a plus but not required. Command of the English language is required.
Polymer liquids -- solutions and melts -- are found in numerous settings including the processing of most polymer materials. When polymer dynamics are coupled with flow motion, many interesting phenomena can occur, understanding of which can be of great practical significance. On the one hand, polymer chains can be strongly deformed by the flow: as a result, conditions of polymer processing can largely determine the structure and properties of the final products. On the other hand, polymers also change the rheological properties of the fluid, which often results in flow behaviors drastically different than what we see in simple Newtonian fluids. For example, dissolving a minute amount of polymers can substantially reduce the energy dissipation in turbulent flow. We use computational fluid dynamics (CFD) techniques in conjunction with polymer constitutive models to systematically investigate these behaviors. The goal is to provide theoretical guidelines for new experiments and engineering designs.Soft matter and complex fluids, polymer materials, non-Newtonian fluids, rheology, turbulence, computational fluid dynamics, molecular modeling, multiscale simulations.The student will work under the direct supervision of the supervisor and contribute to the computational fluid dynamics (CFD) analysis of polymer liquids, with a goal of understanding the energy-saving mechanism in turbulent fluid transportation. Typical duties include running CFD simulations, developing programs (usually in Python or Matlab) for data analysis, interpreting data for scientific understanding, and presenting the results to the supervisor and his research group.The ideal candidate must have a background in engineering or science, and have completed college-level mathematics courses including calculus and linear algebra. The candidate is also expected to have learnt at least one programming language. Training/experience in numerical analysis or computer simulation is a plus but not required. Command of the English language is required.
The project is to study the microstructure and fundamental formation mechanisms of newly-mixed cementitious materials, with the ultimate goal of emitting less carbon dioxide during processing, lowering process temperatures, or acting as a carbon sequestration. In this specific project, the student will: 1) learn and help a senior graduate students how to make concrete samples for SEM and TEM analysis, 2) help to make concrete if necessary, 3) acquire concrete transmission electron, focused ion and scanning electron microscope data, 4) perform basic image analysis using segmentation software, and 4) establish a model to describe interface reactions and change of materials pore chemistry and dimension based on experimental results.The Bassim research group works on many different materials, with the unifying principle of applying state-of-the-art electron microscopy techniques to solving difficult materials problems. In this case, it is to characterize hierarchical materials (i.e. materials that have varying features on a number of different length scales) that are also hydrated and porous (like cement and concrete).The student will work with Prof. Bassim and a senior graduate student on a day-to-day basis. At first, the student will shadow the senior student to understand the context and general principles of the project. Three weeks in, the student and advisors will plan a specific, doable project (modeling porosity based on experimental results) and perform the project during the rest of the summer.Familiarity with concrete, cement (or geological materials) a plus. Familiarity with electron microscopes (or at least interest). Ability to learn image processing software. Reading, writing, and presentation skills a plus. Works well with others.
Silicene, germanene and phosphorene are 2 dimensional sheet materials made from silicon, germanium and phosphorene atoms where the atoms are arranged in a hexagonal structure similar to graphene. However, the hexagonal structure of silicene is larger and the silicon atoms are not located in the same plane. Silicene structure was predicted by theorists in 2010 and it was synthesized recently in 2015. Electric properties of silicene and graphene are quite similar. Both have linearelectronic dispersion (cone shape) and a tunable band gap by applying external electric field or implementing a dopant element. However, silicene has moreefficient tunable band gap than graphene which can be applied in Field Effect Transistors (FET) applications.In this project, it is required to prepare 2-D materials by advanced deposition techniques on a silver substrate. The deposition techniques may include AtomicLayer Deposition (ALD) and/or Chemical Vapor Deposition (CVD). Associated characterization of 2-D materials structure will be performed in the Canadian Centerfor Electron Microscopy (CCEM) by advanced Transmission Electron Microscopes (TEM).The Bassim research group focused on applying and using advanced electron microscopy techniques to study the growth, structure and properties of new materials. In this case, we are synthesizing advanced group-IV, planar 2-D materials, including silicene, germanene, and phosphorene. These will be characterized using electron microscopy on some of the worlds' best microscopes at the Canadian Centre for Electron Microscopy, located at McMaster University.The student will work with both Professor Bassim and a senior graduate student who is working on developing characterization and growth techniques for this material. The student will, at first, assist the senior graduate student until a very specific project is defined, at about week 3. The student will be required to perform some independent research from weeks 4-12, and give a group presentation and small report about the research performed during the summer at the end of the project. The successful applicant is diligent, self-motivated and professional. He/she may perform both reviews and laboratory work. The applicant may be required to synthesize and transfer silicene sheets by a chemical etching method to various substrates for characterization. Skill or minor experience with electron microscopes, clean room ability, sample preparation and sample analysis would be helpful.
The student is expected to collaborate with our team in studying the deployment and operation of roadside vehicular communication networks. Nowadays, mobile network users expect to be connected to their network even in case of travel through remote rural areas. Therefore it is important that network operators cover the road network with transmission stations called Road-Side Units (RSU) that facilitate vehicular communication with, say, the Internet, or mobile phone networks. Unfortunately, the remote location of such RSU's poses several challenges: very likely, they are not connected to the main power grid, and, therefore, they can operate either using their battery or renewable energy sources, e.g., solar power, or a combination of different power technologies. Our goal is to study such vehicular networks; more specifically, we would like to:(i) Decide the placement of such units, given their deployment costs and traffic characteristics. While these problems seem to fall into the greater category of facility location problems, they present new challenges, because the deployment of RSU's depends heavily on the scheduler used to service user requests with minimum possible energy consumption; we have just started tackling this problem.(ii) Design the scheduling policy for servicing user requests. We need not only to decide at what times and by which RSU user requests are to be serviced, but also the management of the RSU's themselves; for example, a scheduler might prefer to load solar-powered RSU's with as many requests as possible (since energy-wise they work for free), but such units may be sparsely distributed and, therefore, such a policy would increase the delay or even cancel altogether communication with certain users. Another option is to switch on and off RSU's depending on the demand; this must be done in such a way that doesn't disrupt users' service. Unfortunately, the nature of the My research areas include optimization, especially approximation algorithms for NP-hard problems. I also work in algorithmic game theory, especially selfish routing. In collaboration with colleagues in Electrical Engineering we study the energy-efficient deployment and management of road networks for vehicle communication. The student initially will need to catch-up with the modelling of the different problems we study. After this initial stage (1-2 weeks), the student should be already able to contribute with original ideas (first in the form of heuristics, and, if time permits, in the form of rigorously analyzed algorithms for 1-2 specific problems). We are especially interested in combining issues that were described as separate problems in the project description into an integrated system. More specifically, the  deployment of RSU's is a facility location-like problem, while their management can be seen as an on-line scheduling problem. While very good algorithms have been developed for both these categories of problems, what we really need is a combination of the two; this may be hard to do since we are looking into combining an off-line problem with an on-line one; but we see an opportunity here for a student to jump right in and provide heuristic ideas (a rigorous analysis probably is beyond the scope of 10 weeks), ideas that he or she should be able to test through simulations (here knowledge of coding, using LP solvers and mathematical programming in general would save lots of time).  A background in algorithms, programming skills, and mathematical maturity are essential. We use Mathematical Programming quite heavily, so any knowledge of LP solvers or optimization techniques are useful. Basic knowledge of computer (or mobile) networks would allow for quick integration in our team. Statistics are used for describing our input, so basic knowledge of probability distributions (e.g., Poisson) is welcome.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on housing;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of housing topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of housing. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses housing would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on citizenship;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of citizenship topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of citizenship. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses citizenship would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on children and youth services;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of children and youth services topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of children and youth services. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses children and youth services would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on community and social services;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of community and social services topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of community and social services. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses community and social services would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on consumer protection;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of consumer protection topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of consumer protection. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses consumer protection would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.



To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on culture and gender;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of culture and gender topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of culture and gender. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses culture and gender would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on economic development and growth;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of economic development and growth topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of economic development and growth. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses economic development and growth would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on education;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of education topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of education. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses education would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on employment;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of employment topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of employment. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses employment would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on food safety and security;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of food safety and security topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of food safety and security. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses food safety and security would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on government services;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of government services topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of government services. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses government services would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on infrastructure;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of infrastructure topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of infrastructure. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses infrastructure would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on public safety and justice;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of public safety and justice topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of public safety and justice. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses public safety and justice would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on recreation;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of recreation topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of recreation. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses recreation would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
To improve how trustworthy research evidence is made available for the government policymakers, system stakeholders and citizens who can use it, this project leverages existing relationships between social scientists at McMaster and a broad range of policymakers, stakeholders and researchers internationally. Drawing on these strong collaborative partnerships, we will:• identify the many types of synthesized research evidence – overviews of systematic reviews, systematic reviews addressing any type of question (not just effectiveness questions), systematic review protocols and registered titles, as well as context-specific evidence briefs that draw on many systematic reviews – and economic evaluations focused on transportation;• code them so that they can be rapidly identified using an advanced search function that allows any program or service area, system arrangement or Sustainable Development Goal to be combined with geographic focus, document features, and other filters;• assign quality ratings to each included review; and• provide hyperlinks to scientific abstracts, user-friendly summaries (when they exist), and all of the included studies (labelled by country to facilitate local applicability assessments); and• translate the key content into Arabic, Chinese, French, Portuguese, and Spanish.The methods underpinning the resource on which it was modelled – Health Systems Evidence – have been published (https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-13-10), and some of the studies that build on its contents have also been published (e.g., https://health-policy-systems.biomedcentral.com/articles/10.1186/1478-4505-11-32).  For busy policymakers and stakeholders, Social Systems Evidence will:• put all of the pre-appraised, synthesized research evidence on a broad range of transportation topics in one place so they don’t need to search other sources;• highlight information that allows them to quickly judge the policy relevance, quality and likely applicability of the information; and• deliver new content on their priority topics to your inbox each month.The concept of ‘knowledge mobilization’ has existed for decades in the social sciences and is now gaining increasing attention across public service sectors. Building on our successes with mobilizing synthesized research evidence in the health sector, we have now turned our attention to mobilizing synthesized research evidence in sectors beyond health. Our goal is to create the world’s most comprehensive, free access point for evidence to support policymakers, stakeholders and researchers interested in how to strengthen these sectors and get the right programs and services to those who need them.The student will work directly with the McMaster Health Forum’s Impact Lab staff and faculty and will play an important role in: 1) identifying synthesized research evidence and economic evaluations; 2) coding eligible documents; 3) rating the quality of one type of eligible document (systematic reviews); and 4) adding value to the documents in other ways, such as providing hyperlinks to user-friendly summaries or translating key content into another language. In all of this work, the student will be partnered with a more experienced staff or student to learn how to do the work, to ensure we have two independent raters involved in all stages of the work, and to resolve differences in ratings when they arise. The student will focus on research specifically in the area of transportation. The student will also have the opportunity to propose and (if accepted) execute a sub-study that further enhances the value of the inventory for policymakers, stakeholders and researchers. This could include creating an evidence map of the policy, program and service domains and the resulting outcomes that have been well addressed in the research literature, which would be created with the support of staff and faculty and then shared widely within the sector to support action.A passion for improving how society addresses transportation would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.
This project will involve working on sensing and control algorithms for autonomous vehicles. Examples of autonomous vehicles include mobile robots and self-driving cars. Detecting potential collisions and avoiding them is a key requirement for these vehicles. This must happen reliably even when the traction is unreliable (for example due to poor weather). The objective of this project is to design, program and experimentally test software for autonomously driving a mobile robot. A suitable robot is available in our lab. The software will be an addition to the existing body of C++ code written for this robot.  The software will employ real-time data from several sensors, and implement a suitable collision avoidance algorithm (e.g. model predictive control).  This project will provide an opportunity to learn and apply machine vision and control algorithms to a real world problem.  The software development will be in C++.Creating control software, sensors and actuators for robotic systems with a focus on collaborative and autonomous robots.  Mentoring students is a very important part of my job.The student is expected to design, program and experimentally test software for autonomously driving the mobile robot, scooping material and delivering it to the dumping location.  They will be working as a member of the robotics research team at McMaster University.Programming in C++Some knowledge of autonomous vehicles or robots.
Currently available collaborative robots, such as the Universal Robots UR5, are safe enough to be able to work alongside people without being fenced in. However their capabilities are still quite limited. We are working on the next generation of collaborative robots that will be smarter, safer and much more interactive with users.  We have developed a collaborative robot arm, and C++ software for controlling it using sensor data. The arm is equipped with a variety of sensors, including RGB-D sensors that provide real-time image and depth data.  The objective of this project is to design, program and experimentally test robot software for collaborative tasks. Of particular interest is the so-called “handoff” or “handover” task where the robot retrieves a desired object (e.g., a tool) and passes it to the person, or the person passes an object to the robot. This project will provide an opportunity to learn and apply 3D vision, kinematics, and control algorithms to a next generation collaborative robot. The software development will be in C++.Creating control software, sensors and actuators for robotic systems with a focus on collaborative and autonomous robots.  Mentoring students is a very important part of my job.The student is expected to design, program and experimentally test software for controlling the robot arm.  They will be working as a member of the robotics research team at McMaster University.Programming in C++.Some knowledge of robotics.
The specific project is the study of the self-assembly of block copolymers at different length scales. Block copolymers are macromolecules composed of chemically distinct sub-chains or blocks. The competition of block-repulsion and chain connectivity results in the formation and many ordered domain structures for a given block copolymer. Under appropriate conditions, block copolymers wih more than two types of blocks could hierarchically ordered morphologies. Understanding the morphology and physical property of the self-assembled phases is an interesting and challenging problem in soft matter physics. The proposed research project aims at the development of theoretical models that could be used to predict the structure and phase transition of self-assembling  block copolymers, focussing on the occurrence of complex ordered structrues. The basic theoretical framework is the self-consistent field theory (SCFT) of polymeric systems, formulated in the grand canonical ensemble. The task is to obtain solutions of the SCFT equations corresponding to stable and/or metastable phases. These studies will be carried out by a combination of analytical and numerical calculations.Soft matter physics concerns with the study of soft mattertials including polymers, liquid crystals and lipids membranes. The application of basic physics ideas to the study of soft matter is one of the major growth areas of modern physics. My research program focuses on the study of self-assembly of soft matter such as block copolymers into complex organized structures. The goal of the research is to obtain principles of self-assembly, as well as to elucidate fundamental principles and guidance for the design and optimization of soft materias with controlled nanoscutures. The student will work closely with the supervisor and a PhD student on the project. The task is to formuate the theory to model block copolymers at interfaces. The student is expected to understand the theory and implement the theoretical equations to a working code. The student will carry out computations and analyze the results. Finally the student is expected to write a report on his/her findings. This report could form the base of a draft paper which will be submitted for publication.I am looking for a highly motivated 3rd or 4th year student with strong konwledge in statistical mechanics and matheimatical physics. Experiences in computational physics, simulation techniques and programming would be very helpful.
The research field of “soft robotics” is very active. Like people and animals, soft robots conform to their environment and can interact much more gently with objects than traditional robots. (For more examples see: http://www.a3automate.org/many-uses-soft-flexible-robots/). The objective of this project is to design and test software for controlling a pneumatically-powered soft robot arm. The software will acquire real-time data from several sensors, and implement a suitable control algorithm (e.g. model predictive control).  This project will provide an opportunity to learn and apply sensor fusion and control algorithms to a real world problem.  The software development will be in C++.Creating control software, sensors and actuators for robotic systems with a focus on collaborative and autonomous robots.  Mentoring students is a very important part of my job.The student is expected to design, program and experimentally test software for controlling the soft robot arm.  They will be working as a member of the robotics research team at McMaster University.Programming in C++ and/or Python.Some knowledge of robotics.
The rigid metal grippers commonly-used with robots in industry are not well suited for handling fragile objects (e.g., fruit). They are also not a good choice for collaborative robots that must work alongside people. A gripper made of soft materials is a much better solution. The research field of “soft robotics” is very active. The objectives of this project are to study the existing soft robotic grippers; and then design, manufacture and test a prototype gripper. The prototyping process will involve iterations of the design-build-test-learn cycle. This project will provide an opportunity to learn about this exciting field, and to develop and apply mechanical design and prototyping skills.Designing robotic systems and creating control software, sensors and actuators with a focus on collaborative and autonomous robots.  Mentoring students is a very important part of my job.The student is expected to study existing soft robotic grippers; and then design, manufacture and test a prototype gripper. They will be working as a member of the robotics research team at McMaster University.Knowledge of computer-aided design (CAD) and solid modeling.Some knowledge of finite element analysis (FEA) and pneumatics
The quantum capacity is the highest rate at which quantum information can be communicated from a sender to a receiver through a quantum channel; the concept limits the extent of entanglement and is therefore critical to the theory, and possible eventual application, of quantum computing.When several qubits are put together, there are mathematical theorems indicating that the Holevo capacity of the channel is superadditive. Unfortunately, explicit examples of this effect are elusive. The goal of this project is to find, through numerical simulations, superadditive quantum channels. A good candidate for this effect are quantum 3-state channels (as opposed to qubits, which give quantum 2-state channels). The goal of this project is to simulate how the Holevo capacity of quantum 3-state channels as the number of quantum states increases. Mathematically, it should be possible to design channels (probably by entangling the inputs to the channel) so that the Holevo capacity grows faster than the number of quantum states (superadditivity).My research group designs mathematical models and creates software for describe fundamental chemical phenomena, with emphasis on the electronic structure, chemical bonding, and reactivity of molecules and materials. Most of our work uses quantum mechanics to elucidate fundamental phenomena, but we also use statistical methods and machine-learning algorithms to design new molecules (e.g. drugs) and materials.The student will implement an algorithm, developed by Profs. Ruskai, Dumont, and myself, for optimizing the Holevo capacity of a quantum channel. The student will then search for superadditivity of Holevo capacities between channels.Ideal background would include knowledge and familiarity with calculus, statistics, and scientific/mathematical programming and numerical algorithms. This project requires significant computer programming, and prior exposure to numerical analysis is highly desirable. Domain knowledge in quantum computing will be helpful, but is inessential.
In molecules and materials, one often speaks of the charge on a specific site -- typically either an atom or a functional group. This charge is given by the total charge of the atomic nucleus, minus the number of electrons in the atom. But how does one compute the number of electrons in an atom in a molecule or material, given that there are no distinct boundaries between the atoms.  (For example, in covalent molecules electrons are clearly shared between multiple atoms.) Since the concept of atomic charge is essential in chemical synthesis, drug design, and materials science, researchers have developed many different protocols for it. However, these protocols have never been thoroughly and systematically tested. The goal of this project is to systematically test different ways of computing the atomic charges. Then, among the hundreds of different methods available (and the twenty or so methods the student will test), we will divide methods into categories:  methods that should never be used, methods that should be used only under specific circumstances, and methods that are broadly applicable. We will try to identify the "best" protocol and provide guidelines for researchers, so that they can select the method that is most appropriate for their specific research objectives.I am a theoretical chemist, working at the interface of mathematics, physics, chemistry, computer science, and biology. My goal is to build mathematical models and computational software for describing chemical and physical phenomena in molecules and materials. To do this, we use mathematical tools from information theory and machine learning, physical insights from quantum mechanics, and modern computer programming tools and high performance computing resources, coupled with chemical intuition. Our goal is to elucidate technologically relevant molecules and materials, as well as to develop new tools for pharmaceutical design.The student will run our software package HORTON on the high performance computer clusters administered by Compute Canada, as well as on our own (smaller) group cluster. With our guidance, (s)he will test various ways of computing atomic charges on a database of molecules and materials, and compile the results. Together, we will then assess the strengths and weaknesses of each method, comparing to a list of "desirable properties" for atomic charges. Ultimately, the student will provide rules that allow researchers in materials science, chemistry, and chemical biology to choose the best atomic charge protocol for their specific needs. The final results will be submitted for publication in Accounts of Chemical Research (impact factor 24.4).The student should have at least one year of chemistry at the university or advanced high-school level.  Familiarity with quantum mechanics and computer programming is advantageous, but inessential. 
The goal of this project is to develop accurate and efficient ways to estimate the properties of molecules and materials in cases where rigorous computational approaches are either impractical or impossible. To do this, we will adapt recent theoretical and computational advances in machine learning methods to the problem of property prediction. The specific approach we plan to use is called kriging, or Gaussian process regeression. Kriging is a procedure for constructing the best linear unbiased estimator for a property’s value at an unknown location using the measured property value at other locations. Its utility arises because it captures the spatial continuity that is observed in most natural phenomena:  property values change smoothly, so nearby locations have similar property values. There is a type of “molecular continuity” present in chemical phenomena:  similar molecular structures have similar properties. To apply kriging in chemistry, we replace the “distance between locations” with a quantitative measure of the “dissimilarity between molecules.”  This can be achieved by designing an appropriate molecular similarity measure. Once a molecular similarity measure has been selected, we can find the optimal set of kriging weights and estimate the properties of an unknown molecule using the measured property values of other molecules. An appealing feature of this approach is that it produces statistical error bounds, so one can estimate the error in the predicted properties. The goal of this project is to use kriging to estimate the binding affinity of potential drug molecules for a pharmaceutical target.  In the initial stage of the project, an enzyme pair from BindingDB will be selected; BindingDB is a database providing a large number of targets (mostly enzymes) and information on the EC50 (a measure of drug potency) of many molecules.  Using this database, we can validate the kriging methodology for biological applications.  In the I am a theoretical chemist, working at the interface of mathematics, physics, chemistry, computer science, and biology. My goal is to build mathematical models and computational software for describing chemical and physical phenomena in molecules and materials. To do this, we use mathematical tools from information theory and machine learning, physical insights from quantum mechanics, and modern computer programming tools and high performance computing resources, coupled with chemical intuition. Our goal is to elucidate technologically relevant molecules and materials, as well as to develop new tools for pharmaceutical design. In the first stage of the project, the student will select a target enzyme from BindingDB (or another similar database) and build a library of small molecules with known binding affinities to the target.  Building the library will require running computational quantum chemistry software (e.g., Gaussian).  After the library has been built, the student will use our in-house kriging program to estimate the binding energies.  This will require some programming, but there are expert programmers available to help the student in this portion of the project, if necessary. The known experimental data will then be used to validate the kriging method for biological applications. In the second phase of the project, the student will build another database, this time one proposed by our experimental collaborators.  Again, computational chemistry calculations will be performed for each molecule in the database and we will attempt, first, to validate the kriging model against the (rather limited) available experimental data.  Then the student will predict which molecules, among the ones that the experimentalists have not yet synthesized, are most likely to be effective.  This prediction will be given back to our experimental collaborators but whether or not the prediction is successful will probably not be known on the timescale of the project.The student should have knowledge and familiarity with statistics, calculus, and linear algebra. It will be very helpful if the student also knows about scientific/mathematical programming and computer scripting, but any student with interests and skills in mathematics and/or computational modeling, however, could be productive.
OPTOCHEMICAL ORGANISATION is a route developed in my group to 2-D, 3-D optical  and microstructural lattices that marries the elegant spontaneity of self-organisation to the precision and directionality of directed-beam lithography. Unlike any other known self-organised structure, these lattices are composed of multimode, polychromatic cylindrical polymer waveguides. This method relies on the inherent instability, modulation instability (MI), of a broad, uniform incandescent beam that occurs under the same conditions as self-trapping. Index changes drive the system into a nonlinear regime where noise - normally negligible spatial fluctuations in intensity and index - becomes greatly amplified.  Rendered unstable by perturbations, the beam divides into identical filaments, which have a characteristic diameter and akin to self-trapped beams, travel without diverging. Because they originate from noise, MI-induced filaments - although densely packed - are randomly positioned in space. We found that by imposing controlled noise  on the beam, filaments could be coaxed into 2-D, 3-D lattices with square, near-cubic, cubic, BCC and woodpile symmetries as well as a new class of lattices comprising both black and bright channels. Because light-induced changes in the photopolymer are irreversible, optical lattices formed in this way permanently inscribe the corresponding lattice of waveguides. Optochemical organisation is therefore a rapid (seconds to minutes), single-step, room temperature route to dense 2-D, 3-D lattices comprising tens of thousands of cylindrical waveguides. Such structures are impractical to construct through conventional lithographic processes. The technique does not require lasers but instead employs incoherent light emitted by inexpensive incandescent lamps. The resulting structures have potential applications as dense interconnect arrays for optical fibers as well as nonlinear photonic lattices, which are the next generation of photonic crystals. Our aim is to establish optochemical organisation as a robust, general tool to generate a library of 2-D, 3-D lattices with unique optical functionalities. My research group has developed a deep understanding of light-induced perturbations and nonlinear waveforms unique to photochemical - specifically photopolymerisable - systems. Our work is distinctive because it focuses on chemical reactions, which offer molecular-level control over the macroscopic optical response of the medium (e.g. through changes in refractive index). While studies in this nearly 50-year old field predominantly examine photophysical mechanisms, we have in discovered a range of previously unobserved nonlinear phenomena in chemical systems. We are developing applications ranging from hierarchical polymer architectures, functional optical materials, artificial vision systems such as compound eyes and optical encoding for photonics.The student receive initial training in the design and construction of simple optical assemblies, preparation of photoresponsive materials and the characterization of optically-induced lattices through both optical and structural techniques. Once trained, the student will carry out detailed studies on the factors that influence the self-organization of optical lattices and the potential applications of these lattices in the design of photonics devices.Students with a broad range of academic backgrounds have been successful members of my group; these include chemists, physicists, optical engineers, materials engineers, pre-medical students, life-science students. 
The project will develop an inexpensive, room temperature technique for fabrication of complex 3-D microstructues and components with dimensions ranging from 500 microns to several centimeters. This method will be based on the nonlinear propagation of visible light through a wide range of photoresponsive resins, which gives several key advantages over existing photolithographic methods: (i) the generation of structures with depths that exceed several millimeters; (ii) ability to simultaneously employ multiple light beams, each introducing an additional degree of freedom in the design of the photofabricated structure and (iii) rapid, single-step illumination process.My research group has developed a deep understanding of light-induced perturbations and nonlinear waveforms unique to photochemical - specifically photopolymerisable - systems. Our work is distinctive because it focuses on chemical reactions, which offer molecular-level control over the macroscopic optical response of the medium (e.g. through changes in refractive index). While studies in this nearly 50-year old field predominantly examine photophysical mechanisms, we have in discovered a range of previously unobserved nonlinear phenomena in chemical systems. We are developing applications ranging from hierarchical polymer architectures, functional optical materials, artificial vision systems such as compound eyes and optical encoding for photonics.The student receive initial training in the design and construction of simple optical assemblies, preparation of photoresponsive materials and the characterization of 3-D printed structures.Students with a broad range of academic backgrounds have been successful members of my group; these include chemists, physicists, optical engineers, materials engineers, pre-medical students, life-science students. 
As of June, 2016, the Ukrainian Ministry of Social Policy estimated that there were nearly 1.8 million internally displaced persons in Ukraine.  The Russian annexation of Crimea 2014, and the ongoing conflict with Russian backed separatists in Donetsk and Luhansk puts Ukraine at eighth on the list of countries with the largest number of internally displaced people. While researchers in Canada have paid considerable attention to the challenges of refugee resettlement when refugees are displaced and are forced to leave their country of origin, there is comparatively less research on the challenges of resettlement for those who are displaced form their homes but nevertheless remain in their country of origin.  This project seeks to understand the specific challenges that various categories (women, men, seniors and youth) of internally displaced people in Ukraine face in their resettlement in new communities in Ukraine, and also the various institutional responses in Ukraine to the internal refugee problem.  There are four specific objectives of this project.  Objective 1:  to investigate the various employment, accommodation, educational and social assistance challenges faced by internally displaced women, men, seniors and youth in Ukraine.Objective 2:  to document and assess the effectiveness of various internally displaced women, men, seniors and youth assistance measures undertaken by Ukrainian government organizations and non-governmental organizations operating in Ukraine.  Objective 3: to identify promising practices developed by branches of the Ukrainian government and non-governmental organizations in relation to improving opportunities for internally displaced women, men, seniors and youth. Objective 4: to help build employment-related research and analysis capacity in Ukraine by partnering with students and researchers from Ukraine.  My research generally involves the examination of dynamics of immigration and immigrant integration in Canada.   My most recent projects have included a study of policing and racial profiling in Ontario, the role of ethno-religious community organizations in immigrant integration in Canada, the role of discretion in how Canadian visa officers make decisions, and immigration consulting in sending and receiving countries.    I have also had a long standing interest in Ukrainian immigration to Canada and the broader Ukrainian diaspora.  I have also published, and do research on various issues related to racism in Canada and globally. The student will be responsible for:collecting, analyzing and translating various Ukrainian government policy and program documents related to the resettlement of internally displaced people in Ukraine; documenting the various Ukrainian government agencies that have a role to play in resettlement and how policies and practices have changed since the start of the various conflicts in 2014;documenting the nature and activities of Ukrainian and non-Ukrainian non-governmental organizations that provide various types of assistance to internally displaced people in Ukraine;conducting interviews, over Skype, with various government and non-governmental stakeholders about the challenges they face in providing effective services to various categories of internally displaced people;preparing presentations, media material to help raise awareness in Canada of the issues faced by internally displaced people in Ukraine;helping prepare a grant application to a Canadian funding body to pursue further scholarly research on the everyday experiences of various categories of internally displaced people in Ukraine and the challenges they face in resettlement in their new communities;helping prepare scholarly papers on the topic of internally displaced people.   Students should:be fluent in English and in either Ukrainian or Russian  have some academic background and/or interest in immigration and refugee resettlement issueshave some knowledge of Ukrainian government structures have the ability to analyze and synthesize published research on the challenges faced by internally displaced people in countries other than Ukrainehave the ability to find, locate and translate into English Ukrainian government and NGO policy documents related to the resettlement of internally displaced peoplehave the ability to conduct interviews with key stakeholders about the resettlement challenges faced by internally displaced people in Ukraine
Besides being a unique case of functional supermolecules assembled by supramolecular interactions, the system above provides the first opportunity to study transition metal ions in a very soft coordination sphere composed only of tellurium donnors. Most commonly, tellurium would not form bonds to metal ions to stabilize a coordination complex. In that case, the complexes are stabilized by the macrocyclic effect.  An alternative approach to stabilized complexes of weak donnor atoms is to combine in a single ligand more effective, harder, donor atoms such as nitrogen. Ligands that combine hard and suft donors are of interest because of their abilities to stabilize ions in uncommon oxidation states and induce unusual reactivity. The successful applicant will travel to McMaster University for 12 weeks to prepare new ligands for transition metal ions that combine nitrogen donors with tellurium or selenium donors. Experimental work will include synthesis under an inert atmosphere and characterization by spectroscopic (NMR, IR, Raman) and structural (X-ray diffraction) techniques; DFT computational modelling will support these investigations. Our research group is especially interested in the study of compounds of the heavier elements in Group-16 of the periodic table (sulfur, selenium and tellurium) collectively called the chalcogens. One of our most successful systems (http://www.nature.com/ncomms/2016/160419/ncomms11299/full/ncomms11299.html) consists of a family of heterocyclic compounds that have a natural tendency to aggregate  forming discrete annular structures that display chemical properties of actual macrocycles; for example in their ability to form macrocyclic complexes with transition metal ions. The student is expected to:  Perform the synthesis of target compounds using inert atmosphere techniques, including Schlenk methods in a vacuum/inert-gas double manifold and manipulations in a glove box.  Purify the products of each reaction.  Characterize the products by spectroscopic methods, including mass spectrometry nuclear magnetic resonance, and infrared, Raman and UV-vis spectroscopies.  Assist in the structural characterization of new compounds using X-ray diffraction.  Ensure the safety of all persons working in the laboratory by enforcing all the established policies and procedures.  Provide weekly a progress report to the principal investigator.  Write a full report at the end of the internship period.Appropriate training will be provided in the early stages of the appointment, this will include instruction in all safety regulations and procedures. The experience acquired by the trainee will be valuable in a number of industrial and academic settings where modern techniques of chemical synthesis are used.This project is intended for a student who is completing a BSc. Honors in Chemistry and is willing to travel to McMaster in order to perform these investigations. Key to all the experiments is the synthesis and characterization of new molecules.Necessary sills include:Familiarity with the equipment and procedures of a modern laboratory for synthesis in chemistry, eg. recrystallization, filtration, distillation, TLC and bulk chromatography.Basic understanding of properties such as the origin of the lines in the NMR spectrum  of new compounds
The successful applicant will travel to McMaster University for 12 weeks to develop new supramolecular structures spontaneously assembled by organo-tellurium compounds. Experimental work will include synthesis under an inert atmosphere and characterization by spectroscopic (NMR, IR, Raman) and structural (X-ray diffraction) techniques; DFT computational modelling will support these investigations. Fundamental knowledge derived from this work is central to many areas of materials chemistry, from open molecular frameworks capable of gas sequestration to molecular recognition and materials for photonic applications.The targeted compounds are heterocycles that simultaneously contain electrophilic selenium or tellurium atoms and nucleophilic atoms bearing lone pairs of electrons. Such species are therefore ambiphilic (both a Lewis acid and a base) and thus have a strong tendency to associate with each other.   We have shown (http://www.nature.com/ncomms/2016/160419/ncomms11299/full/ncomms11299.html) that some of those heterocycles spontaneously assemble macrocyclic aggregates which are capable of binding metal ions, make adducts with fullerenes and display an incipient host behaviour towards small molecules. The proposed project will expand or understanding of these systems. In particular, molecules that contain two or more of such heterocycles will be prepared and used in the synthesis of “porous materials” (also known as “inorganic or organic frameworks”).The proposed project will expand or understanding of these systems. In particular, molecules that contain two or more of such heterocycles will be prepared and used in the synthesis of “porous materials” (also known as “inorganic or organic frameworks”)Supramolecular association is a recurrent phenomenon in the structures of organic derivatives of heavy main-group elements. “Halogen bonding” is a prominent example that has been very successful in areas as diverse as crystal engineering and biomimetic chemistry.  Our research group studies compounds that exhibit analogous supramolecular interactions centered on heavy  group-16 elements (S, Se, Te).  In the past, we have studied organic heterocycles that have a tendency to associate forming infinite supramolecular ribbons and have demonstrated that manipulation of such structures with modest steric effects leads to materials with properties such as chromotropism and non-linear optical responses.The student is expected to:  Perform the synthesis of target compounds using inert atmosphere techniques, including Schlenk methods in a vacuum/inert-gas double manifold and manipulations in a glove box.  Purify the products of each reaction.  Characterize the products by spectroscopic methods, including mass spectrometry nuclear magnetic resonance, and infrared, Raman and UV-vis spectroscopies.  Assist in the structural characterization of new compounds using X-ray diffraction.  Ensure the safety of all persons working in the laboratory by enforcing all the established policies and procedures.  Provide weekly a progress report to the principal investigator.  Write a full report at the end of the internship period.Appropriate training will be provided in the early stages of the appointment, this will include instruction in all safety regulations and procedures. The experience acquired by the trainee will be valuable in a number of industrial and academic settings where modern techniques of chemical synthesis are used.This project is intended for a student who is completing a BSc. Honors in Chemistry and is willing to travel to McMaster in order to perform these investigations. Key to all the experiments is the synthesis and characterization of new molecules.Necessary sills include:Familiarity with the equipment and procedures of a modern laboratory for synthesis in chemistry, eg. recrystallization, filtration, distillation, TLC and bulk chromatography.Basic understanding of properties such as the origin of the lines in the NMR spectrum  of new compoundsBasic understanding of the quantum mechanical model of atoms and molecules.
The current material of choice for the anode is graphite, because of its reduction potential and its ability to progressively intercalate lithium atoms until a LiC6 composition is reached. Based on the mass of carbon, the theoretical specific capacity of graphite is 372 mAh/g. Greater capacities (>1000 mAh/g) have been measured in hard carbons but these are not practical materials because of their higher operation voltage and larger irreversible capacity than graphite. Recent work has explored alternatives such as silicon nanowires and a mixed Ti-Nb spinel, but a significant proportion of research is still focused on graphitic materials, including carbon nanotubes, graphene oxides and nanoribbons. Despite promising results, it is difficult to formulate a systematic approach to optimize the performance of such substances. Project. We pursue the development of molecules and well-defined materials that efficiently store and release large amounts of negative charge at potentials appropriate for operation in a rechargeable battery. Translation of this concept into functional materials will require addressing processability and compatibility with electrolytes; but before those issues are considered, it is necessary to identify the features of molecular structure that confer the best stability and reversibility to a molecular polyanion. Our investigations consist of synthetic, structural, spectroscopic, computational (DFT) and electrochemical studies.  Should you choose to join this research effort, you will begin working on the synthesis and characterization of polymers and glasses based on molecular conjugated polyanions. The goal of minimizing the emission of CO2 into the atmosphere could not be reached with clean energy sources alone. Storage and transportation are essential components of the solution. Although rechargeable batteries have become very efficient in terms of charge capacity, weight and life time,  there still room for improvement. This is especially true in the case of the anode electrode, which is still made of carbonaceous materials such as graphite. This project aims at improving batteries by developing new anode materials.The student is expected to:  Perform the synthesis of target compounds using inert atmosphere techniques, including Schlenk methods in a vacuum/inert-gas double manifold and manipulations in a glove box.  Purify the products of each reaction by crystallization and chromatographic methods.  Characterize the products by spectroscopic methods, including mass spectrometry nuclear magnetic resonance, and infrared, Raman and UV-vis spectroscopies.  Assist in the structural characterization of new compounds using X-ray diffraction.  Assist in the electrochemical characterization of the materials.  Collaborate in the computational modeling and design of new target molecules.  Ensure the safety of all persons working in the laboratory by enforcing all the established policies and procedures.  Provide weekly a progress report to the principal investigator.  Write a full report at the end of the internship period.The project is suitable for a student with training in basic synthetic chemistry (organic or inorganic) and provides excellent opportunities for developing skills in synthesis under an inert atmosphere, spectroscopy (IR, Raman, multinuclear NMR), electrochemistry (voltammetry) and computational modeling.
This project is mainly about the design of a novel delta robot for the implementation of complicated packaging applications. Since most existing delta robots were used for picking and placing, this research has the great potential to: a) improve the structure of delta robot, b) extend the application of delta robot.  This project is a practical research about designing and developing a novel delta robot including mechatronic design, algorithm and software design, and experimental implementation. This robot will be designed with an upgraded model of the traditional industrial delta robot and with the large workspace to conduct the applications of automated industrial packaging based on the cooperation and learning of multiple robots of same kind. The mechanical body is reconfigurable and it can be disassembled and the components such as joints and links can be replaced by fast 3D printed parts with sufficient convenience. The entire system is light enough to become portable. The step motors will be mounted on the top of the frame and the novel designed motor drive is compatible with a popular open-source controller board. Different grippers will be designed to fit for various packaging scenarios. This industrial-partner-involved research provides an effective way about designing and building a light-weight but high-performance robot which can fulfill complicated packaging applications.  Advanced robotic technology, sensory and intelligent systemsWorking with Dr's Zhen Gao, Dan Centea and Ishwar Singh, the students in this project will focus on how to apply the proposed novel delta robot to fulfill packaging applications. Mechanical Engineering, Electrical Engineering, or Mechatronic Engineering
The purposes of this project are: a) to boost the development of robotic system with the idea of totally open source; b) to improve the quality of robotics education and training; c) to enhance the performance of robotic assembly.Robotic manipulator has been studied for a couple of decides, especially in the areas of theoretical study including forward kinematics, inverse kinematics, singularity, workspace, various fancy control methods and simulations. In a word, a lot of research activities focused on the robotic mechanism and mathematics study. Because teaching and research co-exist in most universities, current trend makes the university robot education too theoretical. Another issue is that the self-carried software of industrial robots is not designed for open-source purpose, which largely limits the potentials for its functionality expansion. In this situation, experimental study is much more important to boost both the short-term and long-term developments of the real robot technology. There is no obvious drawback of the experimental robot education, namely a lot of purchased robots are not built based on open source. Many industrial robots have self-carried closed-source software which is developed for end-users rather than developers. While for university robotics education the students are better to be treated as the developers while not end-users. Thus, the applicant here proposes a concept of Totally Open-Source Robotics (TOSR) to explore the experimental study. The proposed idea is applicable for the generic robotic manipulators. Besides, for the idea about Open-Source Robotics, it means the robotic system architecture is open, including open algorithm, open mechanical structure with modularity, open hardware, open HMI, and so on. Open source robot is an effective way to boost the robot technology.Advanced robotic technology, sensory and intelligent systemsThe student will work with Dr's Zhen Gao, Dan Centea and Ishwar SinghBased on the idea of TOSR, in this project, an autonomous robotic system will be designed to detect, recognize and coordinate the unknown objects/components for fully automated picking/placing and assembly purpose with an open-source vision system. The visual servo acts as the feedback and has the capability to communicate with the robot to move to the required position and perform the items assembly task.  The student in this project is expected to fulfill the design of a vision embedded robotic system with totally open source concept.Mechanical Engineering, Electrical Engineering, or Mechatronic Engineering
Learning Factory (LF) is an open-ended and many tasks in LF should be executed based on the collaboration of more than one robot or a robot with more than one arms. The purpose of this project is about how to make the collaboration tasks possible based on the approach of ‘learning’. In many applications, the efficiency of a learning factory largely depends on the performance of robots if they can collaborate. One major challenge of suck kind of robots is about ‘learning’ itself. A machine/robot is not appropriate to be described as ‘intelligent’ if it has no ability to collaborate with other machine. Just like human beings, the ability if collaboration is not naturally born with. Actually, it is a complicated procedure to gain the skill of collaboration by long-term training. Based on this hypothesis, the applicant assumes that learning how to collaborate with each other is an effective and novel approach to achieve this functionality among intelligent machines/robots. To achieve this method, taking two robotic arms lift an object with large size and irregular shape as an example, one common approach is to apply the trial and error method until they learn how to finish this task by collaboration with different poses and touching points. Another approach is to develop deep reinforcement learning algorithm based on a ‘central brain’ in cloud. Once the collaborative skill is learnt, the related pattern and mode will be uploaded to cloud and be shared with other machines/robots to avoid unnecessarily repetitive learning.   Advanced robotic technology, sensory and intelligent systemsThe student will work with Dr's Zhen Gao, Dan Centea and Ishwar Singh, the main role of students involved in this project is about exploring the ‘learning’ approaches to achieve collaboration among robots.  Automation Engineering, Computing Engineering, or Electrical Engineering 
Getting the right amount of drug to the right place over the right period of time is essential to making drug therapies truly effective for patients.  When drug needs to be targeted at a local site, the ideal solution would be to implant a depot of drug at that site once (avoiding repeated injections/implants to optimize patient comfort) and then subsequently activate that depot when drug is needed to access the required dose.  Our lab is designing such depots by combining superparamagnetic iron oxide nanoparticles (SPIONs) with thermally-responsive polymers.  SPIONs can locally generate heat when they are placed inside an oscillating magnetic field, a highly penetrative and completely non-invasive on-off trigger preserving patient comfort.  Coupling SPIONs with hydrogels based on polymers that undergo a thermal phase transition or solid polymers with a glass transition temperature just above normal physiological temperature enable the heat generated by the SPIONs to increase the diffusion coefficient of drug through the polymer and thus promote enhanced release.  However, to translate these devices to the clinic, we need to address two issues: (1) avoiding the potential for generating too much heat (inducing local tissue damage) and (2) getting higher doses of drug out without having to subject the patient to long and inconvenient magnet treatments.  The proposed project will involve incorporating phase change materials, conventionally used in energy storage applications, into our SPION-thermoresponsive polymer delivery vehicles.  In this model, the melting point of the phase change material can be tuned to eliminate the potential for magnetic over-heating, while the capacity to store input energy can result in a short magnetic treatment effectively keeping the device in the “on” state for a longer period of time.  Synthesis and physicochemical characterization, and in vitro optimization of these vehicles will be conducted, followed by in vivo proof-of-concept in mice.The Hoare lab is a world leader in the rational engineering of smart, environmentally-responsive materials, with an emphasis on materials suitable for biomedical applications such as drug delivery and tissue engineering.  Smart materials in the context of our work refer to materials whose physical properties can be triggered to change reversibly by a change in the environment (i.e. pH, temperature, the concentration of a particular chemical) or by the application of an external signal (i.e. a magnetic field, near-infrared light, or ultrasound).  Our lab approaches this problem from base polymer synthesis through to small animal models to confirm utility.The student will work closely with a post-doctoral fellow leading theprojects.  The intern would be exposed to both traditional nanoparticle synthesis techniques (e.g. microemulsion polymerization, precipitation polymerization) as well as novel synthetic techniques (e.g. self-assembly) to create nanoparticles and capsules (for the phase change material) with targeted sizes and degradation profiles in the physiological environment.  The student's main responsibility will be investigating how to change the composition of the hydrogel and the solid polymer to achieve the required triggering at a temperature just above physiological temperature and incorporate phase change material without compromising those properties.  The student will then load a fluorescent probe into the devices to confirm the efficacy of the release mechanism proposed, followed by ovalbumin (a model, moderate molecular weight protein) and doxorubicin (a small molecule hydrophobic cancer drug) to confirm the efficacy of the technique in a more clinically-relevant release challenge.  Drug release will be assayed using high performance liquid chromatography using existing protocols in the Hoare lab, both in the presence and absence of an oscillating magnetic field.  The student will be responsible for investigating the effect of the loading protocol of both SPIONs and phase change materials on the magnitude and duration of the release achieved observed upon magnetic field activation (i.e. the difference in drug diffusion in the "on" and "off" states) and will optimize the loading procedure and particle composition in order to maximize this gradient, ensuring the device is effective but lasts as long as possible.  Time permitting, the student will also assay the cytotoxicity of the optimized nanoparticles in cell culture, using fibroblasts as a model cell, and may participate in performing in vivo screening assays conducted on optimized materials if progress warrants such experiments.The student should have a chemistry, chemical engineering, or biomedical engineering background, although biochemistry and related sciences will also be considered.   The student should have demonstrated a strong record of scholarship.  Some previous laboratory experience is preferred, with that experience ideally coming in a polymer chemistry and/or polymer characterization laboratory setting; however, strong candidates will be considered even without prior experience in a lab.  While previous experience in designing and characterizing drug delivery systems would be considered an asset, it is not required.  
In a big data era where patterns in user consumption of media change over time, news media companies are seeking tools to analyze and visualize the vast amount of data they have collected online to monetize digital consumption.  They must better understand their users’ behaviors, build their subscriber base, maintain their online readers, determine advertising placements, in order to deepen and diversify their revenue streams. This project builds upon our past and existing collaborations with communications industry partners using data and visual analytics to enhance their online service to their readers, to sustain and increase subscribers, to increase site visits and retention, and to transform editorial decision-making so that data is used effectively to sustain, build, and support their audience. This research project will analyze and synthesize data collected by a news entity about their subscribers and their web-browsing habits to create interactive visualization tools that allows marketers to better understand the psychological profiles and consumer patterns of specific audiences.  Tools such as taste graphics will connect the web-traffic data to demographic data from, allowing analysts to obtain a rounded view of their audience, and also to data about ad exposure so that analysts can track the impact of their campaigns. While the data is complex and large, the software will aggregate it into meaningful ways that can be communicated visually. While we are working with a specific industry partner, the research translates to all manner of customer/audience or demographic segmentation. The project makes use of SOSCIP’s cloud-analytics platform in order to effectively manage and analyze the vast quantity of data available and needed to undertake this analysis. I lead the Visual Analytics Laboratory at OCAD University. Our research brings design, digital media and design computation knowledge to the interpretation of big and small data sets.  We consistently work with real world problems and data sets. Objectives include developing visualization tools to support expert users and citizens, from predictive analytics for media platforms and social media, to not-for-profit support in financial modeling, to modeling brain function for health researchers. The current project builds on previous research to provide a unique method to compare and predict consumers' tastes in a relational manner through a taste graphs application.  The student will contribute to developing data-driven tools for analysts and marketers to understand the taste preferences and relationships between these for a complex set of customers who cross demographic boundaries. The student will study the concept of taste graphs and the underlying methods to build these.The student will undertake conceptual development, prototype development, including sketching and then coding of components of the system and interface.  Coding experience will be gained through building models, data visualizations and navigation strategies.  They will document changes to the code.The student, supervised by faculty, will undertake user research (cleared through ethics review) to further define the needs of system users and then, again under faculty supervision, undertake user and usability testing for components of the system.As this is a laboratory that undertakes consistent, situated publication the student will participate in literature reviews, discussion of appropriate publication of results and will be encouraged to be part of collaborative development of a text for a peer-reviewed journal.Students will gain experience in working within a coordinated team environment, both within the Visual Analytics Laboratory, working closely with Dr. Diamond and the Post-Doctoral Fellow associated with this project; and in active participation in research project members who are located at York University and the Globe and Mail, and SOSCIP, a super-computing and machine learning resource in Ontario.  The Visual Analytics Laboratory holds regular rigorous project meetings where student researchers report into the group for feedback and support as well as receiving regular feedback from their faculty supervisor and the PDF.  Bi-monthly meetings are open to student researchers. Hence the student will be expected to articulate and substantiate their research progress.  The student will have access to training in IBM cloud computing big data software.   Desired computational skills are scripting/coding skills in any of these areas: Python; JavaScript, Java; and/or IBM data analytics and visualization products. The student should bring capacity in digital design and visualization. The student must be able to contribute to a literature review and/or a taxonomy; undertake a user survey; draw a model (either through graphics software or sketching); and wish to contribute meaningfully to discussions regarding the research. An interest in communication, media industries, visualization or advertising would be a benefit. 
Our project intends to build a pipeline and prototypes that demonstrate that DICOM medical data, starting with MRI will reveal more information when viewed in 3 dimensions rather than 2, which is how the data is currently studied. We have significant support from the medical research community at UHN (The University Hospital Network) and others in the practicing medical community. Some links to previous projects:https://www2.ocadu.ca/research/artresearch/home https://www2.ocadu.ca/research/artresearch/project/the-haptic-holography-projectOur lab works in the field of digital holography and visualization. Using state of the art technology we produce auto-stereoscopic imagery from digital graphicsThe Student will work with the Lab Director and research assistants in a variety of activities. A guiding principle in our lab is that all of the workers must understand is play some small role in all aspects of the research. This practice will be extended to the visiting student.-This will include, the creation of prototype holograms-The creation of digital graphics from medical data-Some understanding of the programming task at hand.-Lab maintenance and materials handling.Students should have experience in one of more of the following:PhotonicsBiologyMedical imaging3D visualizationComputer programming C', Python, Web GL, Java ScriptHolography
Current interest in augmented (AR) and virtual (VR) reality has given hybrid capture approaches like volumetric video a boost by driving demand and interest in the recorded 3D content that best showcases immersive experiences. VVV: Volumetric Video (in) Videogames aims to accelerate experimental development using these technologies, by drawing upon essential lessons from past design foregrounding captured media. Central to our investigation is the question: Can design patterns from full-motion videogames (FMV) enrich the design of games using volumetric video? In other words, can an examination of prominent design solutions evident in FMV videogames (based on a formal design pattern analysis) provide a framework for better design approaches to videogames incorporating volumetric video? Is such a framework useable in the design of an experimental volumetric video videogame? As we engage our primary research question, we expect to address a number of secondary issues: • What new directions for videogames may emerge from the use of 3D capture technologies? • How might design patterns from under-examined genres serve as a source of knowledge and insight? • What aspects of captured media present recurring challenges, on both technical and conceptual levels, for game design? • How might game design present new models for interaction with recorded images?A better understanding of how and why this technology might captivate game designers, players, and the general public is important to better envision, and influence, the future of both game design, and media creation as a whole. This initiative will scaffold future projects using volumetric video in games and support informed discourse into the expressive potential of hybrid capture technologies.VVV: Volumetric Video (in) Videogames is a practice-based research inquiry using FMV design patterns to construct a framework for the design and production of a volumetric video game prototype. This research project applies game design patterns in the design of new games using emerging digital capture technology. The student will be supporting the application and evaluation of FMV design patterns to the production of a digital game prototype, under the supervision of the research team. The role can be tailored to the student's background, skills and interest in game design and one or more of the following areas: interactive narrative design, 3D animation and/or modeling, volumetric capture, game programming, or interface design. Through this project they will build familiarity with not only the development pipeline for volumetric content in a game environment (conceptualization, camera configuration, capture and visualization, Unity, and output to VR), but also the research-creation process.• Familiarity with principles of game design, prototyping and playtesting• Exceptional teamwork, organizational and communication abilities• Ability and desire to work on diverse teams• Aptitude for self-directed and collaborative learning in technical environments• Experience in scripting, mechanic refinement, 3D animation and/or Unity development an asset• Experience in production for VR/AR, volumetric capture and/or photogrammetry an asset
Art and Design are becoming increasingly important in addressing pressing social and ethical concerns in a global environment. Most cities and larger political jurisdictions now actively consult with creative practitioners when modelling plans for the future, whether around architecture, transportation, social housing, or other questions of living in urban environments. This post would actively engage in the ways art and design 'think' through such pressing issues. The successful candidates would join a team of artists, writers, designers, and social activists to create a hub of activity around using creative practices to work within larger scenes of urban and institutional development. I have been an active artist and creator for the past twenty years, working within systems to develop research-creation models that address social injustice and inequity through the development of creative writing, performance, visual art, and design principles. I work with teams of creative thinkers to model new ways of being in urban and other environments. The students will work with the team to collect and analyze data, blueprint and storyboard ideas, contact city and other officials, and find ways to highlight and broadcast the work of the think tank that is developing these ideas. Students will meet in face to face and virtual environments weekly with the team of professionals, sometimes with a specific agenda and sometimes to roll out new ideas and form new concepts. There will be a great deal of one on one work between students and with specific professionals as well as the team aspects. The students will also be spending time on their own to write and think through their own contributions to be brought to the team table periodically. They will be encouraged to disseminate their ideas through conferences, publications, and online networks. The students will be highly creative and possess skills in at least two or more of the following media: creative writing (any genre), visual art, media art, design, architecture, communications, literature, art history, spoken word, theatre. They must be adept and adaptive thinkers able to work well with a fluid team, and be able to take risks in their ideas and motivations. 
The research project includes development of media art and installations in a studio-based environment. Research may also include collaboration that combines new media installation with choreography of movement/dance in a hybrid environment including live and virtual elements. We will be working with volumetric video, depth cameras, 3D environments and printing.  The hybrid media we work on combines live graphics of users with 3D models and computational algorithms. The research activities include working in the studio with artists, designers, dancers, graduate students and computer programmers. In our research we will apply data obtained from depth cameras such as the Kinect 2 including point cloud surface impressions, skeletal tracking and long-distance device control. The output will include games, prints, media art, 3D models and video. The work may include long-distance collaborations with artists and researchers in New York, Peru, Argentina, China, and the Lac La Croix First Nation in Ontario. The research project also includes documentation and study of gesture in the art studio, and video and web-based documentation. Students can expect a highly-creative, small studio experience, with opportunities to learn and experiment in all aspects of the projects.At the Social Media and Collaboration Lab, we specialize in the creation of art and media research projects, including interactive media installations using 3D depth cameras (ie. the Kinect). In a small, very creative studio environment, artists, programmers and designers work together on exhibition, archival and networked media projects. Activities include programming (Processing, Max MSP), studio experimentation (ie. with visual artists, musicians and dancers), media research, and creating online media and videos. Applications include hybrid media art, teleconferencing, gaming and cultural exchange. University partners we have worked with include NYU Media Lab, CAFA Beijing, NID India and Concordia, Montreal. Working directly with the Principal Investigator and other creative researchers and collaborators, the student will participate in the Social Media and Collaboration Lab studio sessions. Activities include meeting, discussing and creative development of games and projects in a team environment. The student will attend training workshops and research events, and be responsible for assisting with video documentation, website design and updates, and posts to social media. This work may be done independently.  Depending upon the specific skills and interests the student brings, activities could include graphic design, 3D modeling, programming or assisting programmers, dance/movement assistance and participation, music/sound creation, and website and social media development.  Assisting the Principal Investigator with academic research and writing may also be included. There may be field trips or documentation and installation on site. Students with a wide array of study backgrounds are welcome to apply - for example, contemporary art experience and understanding is welcome, as is engagement with Indigenous culture, abilities/disabilities research, and an interest in art, design and health. The work plan will strive to include the strengths and interests of the student.  This is a small collaborative workplace so the ability to be flexible and work independently are important. You will be creative, experimental and like to work independently and in a diverse inclusive team. You are familiar with basic design software (Adobe Creative Suite and/or Final Cut) and social media applications.  Students interested and/or experienced in media studies, cultural studies, games, contemporary art and/or design (graphic, environmental, inclusive, multimedia) with interest in collaboration will benefit from this placement. We will focus on hybrid media and augmented reality, so  Experience with film/video, Unity & Unreal engines, 3D modeling and/or programming (ie. C++, Java, Processing, Max MSP) are strong assets. Students from diverse backgrounds are welcome and encouraged to apply.
Through an examination of the history of women’s education, a positive chronology of their historical achievements is made possible. Theoretical grounding is established through the thinking of second- and third-wave feminists Balsamo, Battersby, Braidotti, Butler, Grosz, Irigaray, and Young, which address issues of female bodies, maternity, relationships, and the place of women in technoculture. The role of the camera as a favoured technological tool for women artists is examined through the work of photographic pioneers Julia Margaret Cameron, Claude Cahun and Marcel Moore, and Francesca Woodman, and parallels are drawn through my own videographic artworks. Arendt, Blixen, Cavarero, and Kristeva provide theoretical framing for narrative in contemporary art and design projects using mobile technologies to locate and disseminate compelling personal and community stories. Insights are offered into the lives of creative women research participants who reinvigorate ways of thinking, making, and Being in technoculture. Concepts, ideas, recommendations, and strategies are offered to inspire wider consideration. Original research expands from the narratives and professional practices of intellectuals, artists, and designers to build a better understanding of women’s individual efforts, and collective work, on the frontlines of eroticism, creativity, making, and technological change.I specialize in media and technology in art and design, mobile communication design, and data visualisation and arts and design education. I am a senior researcher with the Mobile Experience Lab and the Visual Analytics Lab, as well as a Principal Investigator with the Centre for Innovation in Visualisation and Data-Driven Design. I specialise in research on the relationships between gender and technology and this internship will contribute to ongoing research in this field.The student will be involved in research in the digital humanities; the research and design of data visualisations, some iOS programming, and testing a touch-screen tablet application with a group of user-testers. Testing, and iterative refinement of the research and visualisation design will be a focus of the research.Students may come from an art, design, or programming background and my have some but not necessarily all of the following skills: historical and archival research skills; user interface and web design, mobile experience design, prototyping and user testing skills; iOS programming skills; general research and research paper and report writing skills, and the ability to work in a self-motivated and directed way in a diverse, collaborative team.
The Big Data Visualisation News World Project is a visualization and sonification of portions of 24 years of CBC News (from 1989), enabling rich, context-aware spoken phrase and keyword browsing, search, segment review, information seeking, and display.This research project utilises the GestureTek software system and Microsoft Kinect to sense the user’s gestures, enabling interaction with multi-screen video display. Video data communicates with the gesture-based library through an open-source C++ toolkit, which allows flexibility of video control, animation, and speed optimization. The Kinect searches for the user’s hand; upon detecting the gesture the system calls an action that corresponds to that gesture. The called action selects a video, plays that video, which initiates keywords to populate the screen, or hides them during video playback, enabling focused viewing. Keyword/phrase selection takes the viewer directly to the selected video clip, a novel interaction in video browsing, search and display. The Holodeck interface, gestural interaction, and natural language processing technologies enable rich, context-aware browsing and search of this enormous CBC Newsworld 'big data' video corpus.My research specialisation is in art and design, communication and technology. This project involves mobile design, computer science, natural language processing technologies, video search, and data visualisation. I am particularly interested in the potential of technologies to help create and support creative, diverse, inclusive, and healthy communities. Research assistants will be designers, artists, and/or programmers. Students will undertake research in a collaborative research group of up to 6 other graduate students, with supervision from the Principle Investigator. They bring their own skills and talents to the projects, and collaborate together on designing and building and testing prototypes, some of which will be tested with specific user groups. This project will be taking a very large dataset and creating an immersive 'on this day' experience for participants to search and query news broadcasts of national and international importance. A diversity of skills, especially adaptability and curiosity, and the the ability to work in a diverse and collaborative team. Individuals may have some but not necessarily all of the following skills: a background in art or design or creative programming or data visualisation; web design; interface design; video editing; some programming knowledge for iOS, C++, Processing, or Javascript; skill in building and testing and presenting prototypes; skills in doing research and research writing and reporting. 
The literature on Alzheimer’s disease and dementia commonly focuses on a medical model that measures health decline, versus supporting and emphasizing the skills that elders with Alzheimer’s disease and dementia have, and the tasks and procedures they are able to maintain and enjoy, despite a decline in cognition and memory. Procedural memory is elicited by interacting with physical objects to perform discrete tasks, and is maintained throughout the progression of memory loss. In the Elders and Memory project, elders collaborating with their family members, friends and/or caregivers (carers), will use a mobile application we have designed for a touchscreen tablet, to create and share physical and digital postcards, which may include digital and analogue images, digital and handwritten text, sound, and video. The application will support collaborative multi-user projects, which give participants the ability to create, send, print, sort, and organise their postcards into a virtual and/or physical album.To consider the needs of an older adult population in the design of the application, we utilized iterative design and sensitive inclusive design methodologies to foster positive wellbeing and enhance cognition, through the user interactions. In participant observations, we will apply the Montessori paradigm, which encourages active engagement, while applying positive feedback at each stage to maintain participant interest [2]. Our objectives are to learn how elders with memory loss engage with the experience of recalling and organising memories with the digital/physical postcard application we designed, to create a coherent narrative. We are investigating elders’ and carers’ preferences in the interactions with the final outputs of the digital and/or tangible artifacts, and we are interested to see if, and how elders may recall, share and re-experience these narratives with their carers, family, and friends.I specialize in media and technology in art and design, mobile communications, and data visualisation. I am a designerm an artist and a senior researcher with the Mobile Experience Lab and the Visual Analytics lab, as well as a Principal Investigator with the Centre for Innovation in Visualisation and Data-Driven Design. The student will be involved in design, programming, and testing a touch-screen tablet application with a group of user-testers and a target audience of elders with early onset Alzheimer's disease, and their family members and carers. Testing, and iterative refinement of the program design and delivery will be a focus of the research.Students may come from an art, design, or programming background and my have some but not necessarily all of the following skills:user interface and web design, mobile experience design, prototyping and user testing skills; iOS programming, C++, Processing, or Java Script programming skills; general research and research paper and report writing skills, and the ability to work in a self-motivated and directed way in a diverse, collaborative team.
A new type of corn, namely sugarcorn, is being developed by Agriculture and Agri-Food Canada to have high yields of sucrose containing stalk juice. For bioeconomy uses, this versatile feedstock offers potential advantages over conventional corn starch including ease of handling via pumping and reduced input needs for preparation of feedstock for fermentation. Moreover, preliminary field data indicates that greater amounts of ethanol can be produced from a hectare of sugarcorn than from a hectare of grain corn. Although successfully used in other parts of the world, there is currently no industrial use of corn stalk juice in Ontario, and implementing this innovation requires demonstration of crop and sugar yields, conversion processes and ultimately the value of product and co-products. We have funding for crop field studies, conversion of juice to ethanol and use of residue in animal feed or biogas applications. Another new opportunity for the Ontario bioeconomy, namely production of organic acids through biological rather than petrochemical means, is the focus of the current project. Organic acids represent a higher value end product than ethanol, and this project proposes to determine the feasibility of producing succinic acid from sugarcorn juice via fermentation.This research is interdisciplinary and involves a combination of agriculture, microbiology, and engineering. The research project follows a novel type of corn from seed through to growth in the field, harvest, extraction and processing of juice, and utilization of the juice for production of organic acids such as succinic acid. Organic acids are "platform chemicals" that can be converted to a wide variety of value-added products. Production of organic acids from renewable feedstocks such as corn provides a sustainable avenue for reducing reliance on fossil fuel resources and mitigating climate change. The student will work as part of a research team devoted to this project which includes 1 professor, 1 postdoctoral fellow, 1 research associate, and 1 graduate student. The project will involve a wide range of activities that includes planting corn, taking agronomic measurements in the field, hand harvesting and processing corn, and then conducting microbial growth studies using the extracted juice. A mixture of  field and lab work will be involved. In the laboratory, the student will be involved with growing microbes, analytical chemistry techniques (e.g. gas chromatography, discrete analysis), and basic laboratory techniques.Based on the student's academic background and research interests, an individual study related to the main project will be developed. The student will be responsible for preparing a proposal, designing and conducting experiments, analayzing data, and presenting the data to the lab group. The purpose of the study is to allow the student to follow their own curiousity and develop an appreciation for the scientific process. Students from a variety of backgrounds will be considered. Microbiological lab skills are an asset but not required. All training and best management practices will be provided to the successful applicant. All communication (reading, writing, oral) will be conducted in English language. The main criteria is that the student should have a passion for discovery and the application of science to solve problems facing society. 
Anaerobic Digestion (AD) is an effective waste management technique which can generate renewable energy in the form of biogas. Dry AD (DAD), in which the solids content of substrates exceeds 15% of the total mass (compared to <10% solids in conventional AD), is becoming an increased target of research. Advantages of DAD over conventional AD include: ability to operate at higher organic loading rates, smaller reactor volumes, reduced waste water generation, reduced heating requirements, higher methane (CH4) yield and relatively stable digestate. Lignocellulosic biomass is an ideal feedstock for biogas production; however, one of the major barriers to efficient utilization is the inaccessibility of cellulose by hydrolyzing microorganisms, which limits CH4 production. Effective pretreatment, where the structure of lignocellulose is disrupted to make cellulose and hemicellulose available for conversion, is essential for valorizing biomass for biogas. Carbon dioxide (CO2) explosion, where biomass is exposed to pressurized CO2 following rapid de-pressurization, is a green technique for lignocellulosic biomass pretreatment that has shown encouraging results for improving ethanol yield. However, its application for improvement of biogas production still needs to be investigated. The proposed study will aim to improve CH4 yield from lignocellulosic biomass employing CO2 explosion followed by DAD.This research will work to improve the production of bionenergy (e.g. biogas) from lignocellulosic materials using explosive depressurization of carbon dioxide. The research is an interdisciplinary mixture of agriculture, engineering, and industrial microbiology. Utilization of lignocellulosic materials such as agricultural residues and purpose-grown biomass crops is an important tool for addressing climate change by enabling a shift to a low carbon bioeconomy. The student will assist other research team members (which currently includes 1 professor, 2 postdoctoral fellows, and 1 graduate student) in meeting the objectives of the research project. The student will be involved with conducting experiments and performing laboratory analysis. Specifically, the lab techniques used for the study will include operation of a CO2 reactor, conducting biochemicall methane potential assays, gas chromatography, and analytical chemistry for determination of chemical composition. In addition to laboratory work, the student will also be exposed to the commercial operation of a bioenergy facility on campus, which includes a farm-scale 250 kW anaerobic digester and research farm.The student will also be provided with an opportunity to work on an independent study related to the overall project. The parameters and objectives of the independent study will be based on the student's academic background and interests, and will include the development of a short proposal, conducting experiments, analyzing data, and presenting data to the lab group. The student may come from a variety of academic backgrounds. The key  requirement is having an interest in renewable bioenergy. An understanding of agriculture and the role of agriculture in the bioeconomy is desired but not required. The student should be able to work in a team and take direction from supervisors. The most important criteria is to have an enthusiasm for discovery and application of science to solving problems faced by society. All lab training and best practices will be provided to the successful student. 
The multibillion dollar greenhouse sector is a strong and growing component of Ontario’s agri-food sector.However, the release of nutrient laden greenhouse nutrient feedwater (GNF) to the environment has beenlinked to eutrophication and algal bloom formation in Lake Erie. In order to ensure sustainable economicgrowth in the greenhouse industry while protecting water quality in the Great Lakes, finding a simple, efficientand cost effective solution for reclamation of excess nutrients from GNF is necessary. Duckweed is a smallaquatic plant that has many attractive features which make it an ideal choice for GNF remediation: the fastestgrowth rate of any flowering plant, ease of harvest, excellent nutrient uptake capability, and production ofvaluable biomass rich in either starch or protein which can be used for biofuel production or valuable animalfeed, respectively. No study has been reported on GNF treatment using duckweed. The current study isdesigned to determine the ability of duckweed to recover nutrients from GNF and quantify the resultingduckweed biomass quantity and quality for downstream utilization. Simultaneous remediation of GNF andproduction of valuable biomass will improve the sustainability of the Ontario greenhouse industry and fosternew growth in the sector.My research is interdisciplinary in nature, focusing on the intersection of agriculture, bioenergy/bioproducts, and the environment. Agricultural products, byproducts, residues and wastes can be valorized into a variety of energy forms (biofuels, renewable electricity) or bioproducts (e.g. platform chemicals). Using a combination of engineering principles, analytical chemistry, microbiology, and molecular biology, my research focuses on understanding the mechanisms of microbial conversion of substrates into bioproducts and bioenergy. My lab has a strong focus on application of interdisciplinary knowledge to real world problems associated with agriculture and the environment.The student will be involved with propagation of duckweed, analysis of wastewater before and after treatment, data collection, and general lab duties related to the project. Student will gain experience with analytical chemistry techniques and equipment such as gas chromatrography, discrete analysis, spectrophotometry, and microplate assays. Student will also gain experience with aquatic plant propagation and maintenance, field collection of wild specimens, and proximate analysis of plant samples. The student may come from a variety of academic backgrounds (engineering, biology, environmental science, others). The key  requirement is having an interest in environmental sustainability. An understanding of agriculture and the role of agriculture in the bioeconomy is desired but not required. The student should be able to work in a team and take direction from supervisors. The most important criteria is to have an enthusiasm for discovery and application of science to solving problems faced by society. All lab training and best practices will be provided to the successful student. 
Mindfulness practice and research are growing within various contexts and disciplines including medicine, psychology, neuroscience, and education, demonstrating potential health benefits such as stress reduction, enhanced attention, and error reduction.Mindfulness 1 om 1 is an open-access, web-based learning module geared towards anyone and everyone who is interested in learning the basics of mindfulness practice.  The module is populated with research-based content and the module itself is grounded in web-based learning theories specific to cognition, instruction, and multi-media.  As users interact with the learning tool, we gather data regarding their interactions.  Users also complete feedback regarding their learning and the usefulness of the learning tool.  The data will provide us with insight regarding how a web-based learning tool might enhance mindfulness practice in users.  My work is guided by my desire to optimize learning experiences either in a face-to-face or web-based learning environment.  While a good portion of my work centers on improving teacher education programs and teacher candidate learning, I also have an interest in designing and creating digital support tools for learning, analyzing online pedagogies, and exploring user-access and interactions with digital tools.  I also explore the use of video as a means to synthesize and mobilize research. The student will: prepare and organize data from various sources (within the learning tool) for analysis; conduct literature searches/reviews; code qualitative data; assist in the creation of multimedia (videos) for use in the learning module.The student must: have excellent oral and written communication skill; demonstrate superior organizational skills; be an independent problem-solver; have a willingness to learn new things (i.e., how to code qualitative data, how to run basic statistical analyses); be flexible within a busy work environment; be responsible; take initiative (trouble-shoot); be comfortable in creating and editing digital videos for uploading to YouTube (for the learning module).
This project will investigate the performance of coding with massive MIMO using computer simulations. Different coding schemes, such as space-time block codes and space-time trellis codes, will be considered. New codes that are more appropriate for the large number of antennas will also be developed. Data traffic in wireless communications has grown exponentially since cellular phones have become ubiquitous. Successive generations of cell phone technologies have been implemented to handle the ever increasing traffic. 5G, the fifth generation, is currently a major focus of research. Massive MIMO has been identified as one of the key technologies that will enable the bit rates and spectral efficiencies required by 5G. While MIMO (Multiple-Input Multiple-Output) systems have been used for many years to improve the error performance or data rate of wireless communications, massive MIMO will use hundreds of antennas instead of the handful of antennas used now.The student will familiarize him/herself with error-control coding and massive MIMO, and will then write computer simulation programs to determine the performance of different codes with massive MIMO.Interest in digital communications and signal processing.Experience in programming (Matlab or C).
In compressive sensing, a measurement matrix is used to sense/sample the data. It has been shown that parity-check matrices of error-control codes can be used as measurement matrices. The objective of this project is to determine "good" matrices for compressive sensing and to determine the performance of these systems in the presence of noise and other impairments.The amount of data generated by sensors, surveillance systems or lidars has become so large that processing these data is a growing challenge. Furthermore, the acquisition, storage and transmission of the samples may be too costly or even physically impossible. Compressive or compressed sensing combines compression and sampling, and allows many signals (imaging, radar, etc.) to be recovered or processed even if they are sampled at a much lower rate than the Nyquist’s rate.The student will familiarize him/herself with error-control coding and compressive sensing and will then write computer simulation programs to determine the performance of different codes with compressive sensing.Interest in digital communications and signal processing.Experience in programming (Matlab or C).
Our lab focuses on mechanisms controlling the normal functions of the RET receptor and how changes in these can contribute to cancer. RET is a cell surface molecule with roles in cancer cell growth and spread in several clinically challenging human tumours. While we know that RET is abnormally active in these cancers, we don’t fully understand how it escapes normal regulatory controls to contribute to these devastating diseases dissemination. The goals of this project are to characterize these regulatory processes and explore RET’s roles in cancer.  First, we will determine the localization of RET in the cell under various conditions, identifying its interactions with regulatory molecules, and investigating their effects on RET functions and signals.  Characterizing these processes provides insight into how RET escapes normal controls and contributes to cancer. The applicant will investigate the processes and protein interactions that control RET expression on the cell surface and how these can promote the cell’s invasion into its surroundings. These studies involve molecular analyses of protein expression and interactions in vitro (western blotting), and in vivo (confocal or immunofluorescence microscopy). We will explore effects of perturbing expression of RET and other invasion-associated signaling molecules (over expression or knockdown/knockout) on RET-mediated invasion in cell-based functional assays.  We will investigate processes that target RET to the cell invasive front to promote cell protrusion and explore RET’s roles in regulating the cell’s production of molecules that degrade its surroundings and allow tumours to spread and metastasize to distant sites. Once we have established the mechanisms regulating RET-mediated cancer cell invasion, we can explore therapeutic opportunities to block these processes by identifying novel molecular targets for controlling RET –mediated cell motility and invasion as approaches to limiting RET’s cancer-causing activities.Cells require many different signals from their surroundings to grow, move, or survive. These processes are essential for normal development, but can be hijacked in cancer cells, allowing the disease to spread. Our lab focuses on a cell surface molecule called RET that conveys signals from outside the cell in many tissues. However, in some cancers, RET signals can also help the tumour grow and disseminate throughout the body. My lab uses molecular, cell biology and imaging methods to establish RET’s roles in cancer cells, in order to develop tools for targeting these processes in human cancer.The student will have opportunities to participate in multiple aspects of the work described. He/she will apply the skills developed in their undergraduate courses to perform literature reviews pertaining to RET, its role in cancer spread, and its interactions with regulatory proteins of interest. Together with the supervisor, the student will use this information to develop a research plan that addresses the lab research goals, described above.  The student will address these goals using an array of approaches to investigating RET function. Standard methodologies including molecular and cellular biology, protein and DNA manipulation, and mammalian cell culture will be used throughout and some experience with these methods would be an asset.  The student will learn the fundamental techniques used in many fields of biomedical research including protein isolation, immunoprecipitation assays, immunoblotting, immunofluorescence microscopy and cell-based functional assays such as cell migration, invasion, proliferation and transformation assays.  In addition, the student will have opportunities to acquire skills in state-of-the-art methodologies including real time gene expression analysis, CRISPR-Cas9-mediated gene knockout, 3D cell spheroid analyses, immunohistochemical screening of tissue microarrays, and/or whole cell imaging of live and fixed cells by confocal microscopy. The student will be encouraged to build communication skills through preparation of their work for presentation and publication.The student will work within a small and very collegial group of graduate and undergraduate students and postdoctoral fellows under the Investigator’s direct supervision.  Our research group is part of the Division of Cancer Biology and Genetics at the Queen’s Cancer Research Institute, which includes 12 Principle Investigators and over 100 students and fellows with complementary interests and expertise in a broad range of cancer research areas.  The interested student will have opportunities to interact with members of multiple laboratories with different perspectives and expertise that will help to enhance their research experience. The interested applicant should have a background in some aspect of biological sciences or related field.  Previous courses in biochemistry, molecular biology and protein or gene function would be examples of relevant fields of study that would be key to understanding the project goals and requirements.  Familiarity with laboratory methods, particularly mammalian cell culture and some molecular research experience would be important assets. Experience with critical reading of scientific literature will facilitate project completion.  Good English language oral and written communication skills will optimize the student’s experience and provide opportunities for them to present their work in research forums. 
The project will allow a computer-minded student to work in the ever-expanding field of molecular biology, in particular looking at so-called methylation patterns in cancer patients. Using both in-house and samples from online databases, the student(s) will study how one can best predict cancer pathologies using genome-wide methylation data. This is a small "big data" project that requires creative approaches to filter out the important modifications that a healthy human incurs when suffering from cancer. The student(s) will be part of a large prostate/bladder cancer group that has many students and postdocs.I am a theoretical physicist and bioinformatician. I work with cancer researchers to understand the fundamental molecular biology that is associated with the appearance and progression of cancer in humans. My main focus is on epigenetic modifications that are called aberrant methylation patterns.Visualizing methylation data in cancer patients using R and python scripts. Statistical analysis of such data. Coordinating with bench-work experimentalists to best explore the clinical implications of the student's findings.Ideal - molecular biology, stats, programming in R and/or python.Necessary - some biology, some programming (any language), some stats.
Electrical power grid transmits electrical power generated in different power generating units (such as thermal power plants, wind mills) to different demand locations (such as manufacturing plants, residential areas). As the demand for electrical power is varying during different time periods, the generating units do not need to all generate power at their full loads. If generated power cannot be all consumed, the unused part will be wasted. So one of the important problems in power grid management is to determine the operation plan/schedule of the generating units at the beginning of each time period, i.e., which generating units need to be switched on and at what load level they need to generate power in the time period. This problem is called unit commitment problem, and it has attracted growing interests in electrical engineering, operations research, and recently chemical engineering (as many power generating units work through chemical processes). One of the challenges in unit commitment problem is the presence of uncertainty. The demands for power in the coming time period are always uncertain. The unit operating costs and electricity prices are often also subject to significant uncertainty. In order to maximize the profit (or minimize the cost) while satisfying demands in the coming time period, different realizations of uncertainty need to be considered explicitly. A standard way to address the uncertainties in optimization is to use a scenario-based two-stage stochastic formulation, but this approach often suffers “curse of dimensionality”, which means that the problem size grows exponentially with the number of uncertainty realizations included. This project targets the improvement and the application of a recently developed robust scenario approach, for solving two-stage stochastic programming problems that arise from unit commitment under uncertainty. If time permits, a decomposition-based optimization method will also be studied for efficient solution of the problem.Dr. Xiang Li's research interests include supply chain management, planning and scheduling, energy systems engineering, stochastic programming, global optimization, and model predictive control. Currently he is focusing on decomposition-based global optimization methods, optimization under uncertainty, and power generation and transmission systems. The student will do the following work in this project:1. Learn the unit commitment problem and basic concepts in mathematical programming/optimization.2  Learn stochastic programming formulations for optimization under uncertainty, and the new robust scenario reformulation.  3. Apply the robust scenario approach to a unit commitment problem in the literature, and compare this approach with classical approaches. Develop the relevant models via a modelling system such as AMPL and GAMS. 4. Apply the robust scenario approach to a realistic unit commitment problem. 5. Work with graduate students in the research group, to develop an efficient, decomposition-based optimization method to solve the robust scenario models. A successful applicant should have the following background and skills:1. Strong background in mathematics. An average of A or equivalent for math courses is required. 2. Good background in computer programming. At least one programming language, such as C/C++, MATLAB, has been learned. 3. Ability to work independently, manage time effectively, and meet deadlines. 4. Good communication and team work skills.
In modern industries, manufacturing processes are modeled as mathematical equations on computers, which can be used to facilitate decision making for design, operation, and control of the process systems. By solving a set of well-posed mathematical equations, one can predict how a process behaves under certain design specifications and operating conditions, and process simulation packages have been widely employed in industry for this purpose. However, simulation packages do tell what are the best decisions, e.g., what is the best size of a process unit in order for maximum product concentration. The decision-making problem needs to be cast as a mathematical programming/optimization problem, which includes an objective function to optimize and a set of equality and inequality constraints that come from the process model and various design and operation limits. Due to the large scale of the process system, a process optimization problem is usually a large-scale mathematical optimization problem that is very challenging to solve, and classical optimization methods often generate sub-optimal solutions or even fail to generate a solution. One way to overcome the challenge is to exploit the decomposable structure of the problem, as a chemical process usually consists of several loosely connected units. Recently, Dr. Li’s research group has developed a novel optimization method based on a decomposition principle, which is very efficient for large-scale problems with decomposable structures. With this novel method, efficient process optimization is not impossible. The goal of this project is to develop a test case for the decomposition based optimization method. The student is expected to develop a prototype process optimization problem from the literature, and program the problem using a modeling language. The student is then to help a graduate student to apply the optimization method to the prototype problem, and compare the method with a number of commercial optimization solvers. Dr. Xiang Li's research interests include supply chain management, planning and scheduling, energy systems engineering, stochastic programming, global optimization, and model predictive control. Currently he is focusing on decomposition-based global optimization methods for large-scale engineering optimization problems. The student will do the following work in this project:1. Conduct a literature review on typical process units and process networks.2. Develop a prototype optimization model of a typical process network that consists of typical process units, such as an oil refinery or a chemical plant. 3. Program the prototype process optimization model in using a modeling language, such as General Algebraic Modeling System (GAMS) or A Mathematical Programming Language (AMPL). 4. Solve the optimization problem using different commercial solvers interfaced with the modeling language and compare the computational performance of the solvers. 5. Help graduate students to implement a decomposition-based optimization method for efficient optimization of the prototype problem. A successful applicant should have the following background and skills:1. Strong background in mathematics. An average of A or equivalent for math courses is required. 2. Good background in computer programming. Proficient in at least one programming language, such as C/C++ and MATLAB. 3. Ability to work independently, manage time effectively, and meet deadlines. 4. Good communication and team work skills.
With increasing life expectancy, hip fractures (the fractures of the upper part of the femur bone) are projected to be a worldwide health problem in the near future. The estimated number of hip fractures worldwide is expected to reach 6.3 million in 2050. Osteoporosis is characterized by low bone mass and deterioration of bone tissue, which cause bone fragility and is considered (besides falls) to be the leading cause of hip fractures. It can happen at any age but it is more common in older adults. Having a standardized definition of recovery to be used across disciplines and regions is important to improve research and clinical practice in the filed of hip fracture research. Objective: The objective of this project is to summarize the current approaches used in research to measure and define recovery after hip fractures.Methods: A scoping review directed by the guidelines of Arksey and O'Malley (the York framework) will be carried out to systematically search the peer-reviewed literature and review the current state of the field of recovery of patients with hip fractures. With the help of the supervisor, the project tasks will include searching the literature, evaluating included articles, and summarizing the results.The results from this scoping review will be disseminated to researchers, clinicians, and policy-makers through several knowledge translation strategies including publications in peer-reviewed journals, conference presentations, potential web seminars and meetings that include diverse audiences.I am a physical therapist by training with a PhD in Rehabilitation Sciences. My research program focuses on developing knowledge to improve mobility for older adults with osteoporotic fractures, specifically for those with hip fractures. I mix my clinical experience with research skills in my research. I love supervising students and helping them learn new skills and build their future career in research. The ultimate aim of  my research is to improve health outcomes for older adults. Key Tasks to be performed (with the help of the supervisor):- Create a search strategy, modify it to be used with different databases (PubMed, Embase, etc..) and carry out the search.- Compile reference materials and screen for relevant articles to identify a final set of included studies. - Perform evidence syntheses and summarize major findings.- Help in preparing, editing and reviewing articles for publication if needed.- Perform other duties related to the project, as required.Qualifications include experience in conducting structured reviews (systematic or scoping reviews), experience with searching databases (e.g. PubMed), strong written communication skills, and organizational skills. Knowledge of how to read and summarize epidemiological studies as well as familiarity with writing journal manuscripts is an asset but not necessary.
When was the last time you were told to stand or sit up straight? This time you can be the judge of balanced and “correct” postures. The project involves integrating various modes of sensory inputs (e.g. visible markers, camera frames, force measurement) to determine if the subject maintains a balanced posture, standing up or sitting down. Based on the individual’s height, weight and build, suggestions will be made for potential improvement, i.e. if the subject is open to it.The project has many potential applications in the areas of health and sport medicine. Please remember to sit up right while working on the project.Dr. Yam's research focuses on the underlying physics of fiber and opto-electronic devices and how they can be applied to various relevant applications in communications, sensing and detection. He has previously published on physical layer issues of next generation optical networks, transmission, optical amplifiers, and fibre non-linearities. His current research consists of two directions: (1) investigation of short pulse propagation in multimode optical fiber for low-cost, high data rate transceivers in local area networks; (2) design and construction of fiber-based devices for refractive index, strain sensing, as well as other industrial applications, and (3) high-speed electronic digital signal processing in The student is expected to construct a platform that calibrate human posture by integrating various commercially available sensors. Students should be comfortable working with off-the-shelf hardware and software components to put together application that allow visualization of human gait. 
With digital signal processing hardware becoming increasingly accessible, algorithms previously only deployed for communication applications can be implemented for low-cost sensing domains to both increase the device functionalities and adapt dynamically to various environment fluctuations. The goal of the project is to develop a generic computing platform with various DSP capabilities that can be integrated with a range of optical sensors.Dr. Yam's research focuses on the underlying physics of fiber and opto-electronic devices and how they can be applied to various relevant applications in communications, sensing and detection. He has previously published on physical layer issues of next generation optical networks, transmission, optical amplifiers, and fibre non-linearities. His current research consists of two directions: (1) investigation of short pulse propagation in multimode optical fiber for low-cost, high data rate transceivers in local area networks; (2) design and construction of fiber-based devices for refractive index, strain sensing, as well as other industrial applications, and (3) high-speed electronic digital signal processing in This project proposes the integration of DSP hardware and software with a range of optical sensors. The student will be responsible for selecting the suitable hardware and software platform for the project, and to design and implement signal processing functionalities for sensing applications (e.g. temperature, strain etc.)Students are expected to have the basic understanding and appreciation of the theory and practice of signal processing algorithms, and their daily applications on various engineering problems. Students should be familiar with, on a high level, the various hardware components that goes into an optical sensing system.
This research project aims to expand our understanding of how we learn about music, and will combine EEG and behavioural paradigms to extend our understanding of statistical learning. Successful navigation of our environments depends on knowledge of their statistical regularities: knowledge of objects’ co-occurrences guides visual attention (Chun, 2000); distributions in linguistic input shape our perception of language (Maye, Werker, & Gerken, 2002). Music provides a well-defined context for the study of our ability to learn statistical regularities.. Participants can abstract tone distributions from individual melodies from the course of exposure to multiple melodies (Cui, Diercks, Troje, & Cuddy, 2016). We aim to further characterize this learning process with recordings of event-related potentials (ERPs). To do so, we will record ERPs during presentation of individual melodies before and after exposure to an unfamiliar music system. This unfamiliar music system will be defined by the distribution of its constituent tones. We will measure statistical learning behaviourally by asking participants to complete perceptual judgments. Additionally we will measure statistical learning using EEG: We hypothesize that tones that occur infrequently in the system will initially elicit a mismatch negativity, indicating violations of short-term expectations. After exposure, these tones may elicit an early right anterior negativity instead, indicating violations of expectations based on long-term knowledge. These results would show that we not only form knowledge of our immediate environments’ statistical regularities, but we generalize this information in the long-term allowing for its deployment in everyday life. We offer an exciting lab environment in which an interest in both music and science leads both to training in current technologies used to approach questions and to appreciation of the questions'  theoretical context.  We have hosted several RISE/DAAD students in the past; all projects have led to successful knowledge dissemination reports -publications and conference presentations. The Music Cognition Lab is dedicated to understanding how we perceive and think about music using the methodology of psychology and neuroscience. We are interested in one particular aspect of music cognition at the moment: how we gain knowledge about music so that we easily recognize musical structures and musical errors in tunes. Studies have supported the idea that we gain this knowledge through learning the statistical regularities embedded in music - regularities stored in our brains with repeated informal listening. Thus, this area intersects with research on mechanisms of learning such as statistical learning.The student will be involved in all major steps of designing the experiment, conducting it and analyzing the data that is collected. Researching literature is a key aspect of the student's role to place the experiment in the larger research context. Afterwards, stimuli will be conceptualized, and programmed using MATLAB. The experiment will be delivered using E-Prime, thus one role of the student is to put together the experiment in E-Prime. The student will also be trained to conduct the experiment with research participants. This includes training of EEG net application and interaction with research participants. They will be guided in how to analyze the EEG data using MATLAB, and the behavioural data using SPSS. One particular advantage to EEG research is the wealth of data that is collected. Students will be encouraged to explore their own ideas using the existing data. Lastly, students will be encouraged to synthesize findings for knowledge dissemination as a co-author in form of a presentation or a poster at conferences. The student will be supervised by and work closely together with Ph.D. student and experienced DAAD RISE internship provider, Anja-Xiaoxing Cui, supported by Prof. Dr. Lola L. Cuddy. The working language in our lab is English. Basic knowledge of experimental design, data analysis, and EEG technique would be useful but are not required. The intern would be guided through the process of conceptualizing and designing the experiment, conducting it and analyzing the data that is collected. Data analysis takes place in MATLAB, thus knowledge of MATLAB would be a considerable asset. Any field of psychology or related life sciences is welcome. For example, when completed, the project will have far-reaching implications for development from infancy to aging and for neuropsychology comparing normal to impaired brain processes.



The goal is the development of new mathematical/computational methods for understanding the motion of atoms in molecules and during reactions.  To understand, at a detailed level, the motion of atoms, one must apply the laws of quantum mechanics and solve the Schrödinger equation by representing wavefunctions  in terms of basis functions and using methods of linear algebra to compute observables.   The plan is to incorporate what is learned during the summer into the solution of multi-dimensional problems by using sparse-grid methods.   However, in the summer we will start with 1d problems.  To solve the Schroedinger equation one solves a matrix eigenvalue problem.   One way to set up the matrix eigenvalue problem is to use collocation.   In general, this gives a generalized eigenvalue problem which is hard to solve if the matrices are large.  The number of collocation points is almost always equal to the number of basis functions.   Another way to set up the matrix eigenvalue problem is to use a Galerkin approach, but to compute elements of the kinetic, potential, and overlap (Gram) matrix with quadrature.  This allows one to use more points than basis functions.  In many cases it is possible to use exact kinetic and overlap matrices.   Is using exact matrices a good idea?  Does using the same quadrature for all three matrices have important advantages?   Related questions were studied for linear equations by Cohen et al.   Yet another way to set up the   matrix eigenvalue problem is to use a pseudo-spectral approach, this is not the same as collocation if there are more points than basis functions.   How important is the advantage of being able to take more points than basis functions?    When the overlap matrix is not exact then the pseudo spectral approach is not equivalent to the Galerkin+ quadrature approach. I develop numerical and computational methods to study the motion of atoms in molecules and during reactions.   The student  will spend most of her/his time reading scientific papers, talking to me and others in the group in order to understand them, and writing and debugging computer programs. I shall communicate regularly with the student to be sure that he or she is making good progress.  I shall spend time with the student teaching her or him the basic theory and numerical analysis required to complete the project.   I shall also try to enrol the student in HPCVL (the Queen’s High Performance Computing Virtual Laboratory) courses on scientific computing.  At the end of the summer the student will submit a report summarizing the theoretical/computation methods he/she has used and the results obtained.The student will get a foretaste of research.   She or he will learn to use computers to apply quantum mechanics to a real chemistry problem.The student who works with me will learn essential elements of computational science and numerical analysis.   Computers are used to guide the discovery of new drugs, design airplanes, study global warming, predict the weather etc.  Computers are becoming so inexpensive that many companies are using them to model processes related to their products.  The student who works with me will learn a great deal about computational chemistry but also about numerical analysis and computers.  The training she/he receives will be an excellent preparation for careers both inside and outside academia.           Inevitably there will be both thrilling and frustrating moments and the student will learn to enjoy the thrill and persevere through the frustration.  The opportunity to learn to use cutting edge computers and to write new computer programs to solve his/her  own scientific problem will give the student a firm basis from which to continue his development as a scientist. The student who works with me will spend most of his/her time writing and debugging computer programs, reading scientific articles and books, and formulating equations. The skills in this list will help a student working with me.  Although all are desirable none of these skills are essential prerequisites.  Lack of any of these skills can be compensated for by desire to learn and native ability. ·Desire to work hard to acquire new knowledgeknowledge of linear algebraexperience with numerical methods
A common treatment for cataracts is the replacement of patients` lenses with prostheses known as intraocular lenses (IOL).  This is a relatively successful surgical intervention.  However, 20-40% of patients receiving IOLs develop decreased visual acuity within 2-5 years due to posterior capsule opacification (PCO) (the formation of secondary cataracts).  The outcome is worse for pediatric patients and those with uveitis. Despite many efforts to prevent PCO through surgical techniques and IOL design, it remains a prevalent problem reducing patient quality of life increasing health care costs.  The biomedical community does not fully understand the process of PCO and how local cells and ocular materials influence its progression. We hypothesize that neutrophil cells, which infiltrate the implant sites and interact with IOL material surface, will release factors that affect the behaviour of downstream cells, leading to PCO.  The objectives of this research project is to use an in vitro model of PCO to further determine the role material chemistry has on PCO.  The in vitro model tests how neutrophil interactions with polymer disks effects downstream cells, which then promote or inhibit the formation of secondary cataracts.  Lens epithelial cells (LEC) migrate and proliferate during PCO.  The in vitro models (currently under development) embeds LEC into collagen and then exposes the LEC to materials with neutrophils cells or materials pre-treated with products that neutrophils generate (and other similar strategies).  LEC behaviour (migration, proliferation) is a measureable outcome to determine the role of material, cells, and their interaction, on PCO.  The Wells lab is inspired by the need for better ophthalmic devices to improve vision for the blind by designing advanced biomaterials that respond to stimuli and understanding how these materials may be used to improve the long-term function of devices after implantation.   We do this through functionalizing polymers to have new characteristics (such as light-responsiveness) and by studying cell-material interactions. The student will make hydrogel disks (pHEMA and similar copolymers) or surface modify polymer disks and use these disks as a culture model to study how different cells interact with the material.  1- Basic chemistry to synthesize hydrogel disks. 2- Level 2 cell culture of cell lines with the hydrogel disks (and other prepared materials), or under specific conditions (embedded in collagen, with different proteins, etc.).  3- A variety of assays to determine cell growth, viability, and phenotype. Previous lab experience in chemistry or cell culture is a strong asset.  Required interest and knowledge in biomedical engineering, polymers, and basic cell biology. 
With the advent of faster processing power, lower cost of electronics, and recent push for commercial head-mounted displays (Oculus, MS HoloLens, Google Magic Leap), virtual reality (VR) is becoming a reality and truly a formidable technological and market-driven force in revolutionizing the way we interact with machines and each other. In deed the VR industry is poised to explode from $5B in 2016 to over $150B by 2020. Haptics refers to the human sense of touch. In the technical world, haptics is a combined hardware and software technology that enables physical interaction between users and computer-generated objects in VR through active hand-held mechanisms.  With the advent of affordable small footprint electronics and sensory systems, and haptic interaction through vibrotactile channels has received significant attention and growth in the past few years. The state-of-the-art research is currently focused on the development of vibrotactile sensory systems for skin stretch detection, and the use of such data for providing alerts, directional cues, biofeedback, and illusions through vibrotactile actuators. Commercially available smart devices, if programmed suitably, can be considered as a potential no-cost vibrotactile sensory and actuator systems. In this project, we plan to develop innovative ways of gathering and providing meaningful vibrotactile information from and to users for enhanced sense of realism in VR applications.Dr. Hashtrudi-Zaad's research interests include control systems design for man-machine interfaces,biomedical robotics, and mechatronics.1- Concept design for the use of smart phone in a VR application2- Develop the application3- Evaluate the application with user studiesKnow how to program and communicate with smart devices
Servomotors are actuation packages with feedback control systems for precision positioning. Digital servomotors, which are commercially available in various sizes, are used in a variety of industrial applications, including robotics, solar tracking systems, antenna positioning systems, CNC machines, and printers. These servomotors consist of motors that are digitally controlled by local microcontrollers.  It has been recently shown that for human-machine interfaces analog actuation systems, such as analog servomotors,  substantially boost interaction stability and performance. Analog servomotors consist of motors that are controlled by analog electronics. Unfortunately the commercially available analog servomotors are too small with very limited output power. In this project we plan to develop a sizable analog servomotor using a sufficiently powerful precision DC motor. The analog controller will be built with variable gain analog amplifiers whose gains can be controlled by a computer. The supporting analog hardware should take small footprint.Dr. Hashtrudi-Zaad is a Professor and the Director of BioRobotics Research Laboratory in the Department of Electrical and Computer Engineering of Queen's University. His research interests include control systems design for man-machine interfaces,biomedical robotics, and mechatronics. 1- Develop the analog controller with variable gain amplifiers 2- Refine the design for smaller footprint3- Calibrate the amplifiers4- Evaluate the servomotor transient and steady-state position tracking performanceHands-on analog electronicsPrinted circuit board (PCB) design
Microfluidic devices have become an essential part of our daily life and are engaged in a multitude of technologies such as inkjet printers and pregnancy tests. Another microfluidic important technology is the so-called Lab-on-a-Chip (LOC). An ideal Lab-on-a-Chip is a device that integrates a multitude of chemical/biological laboratory functions on a single chip of only few square centimetres in size. A typical application could be the determination of blood’s insulin content of a diabetic person. The LOC concept features several advantages such as reduced fabrication and maintenance costs, improved performance, and also less waste. Many LOCs employ electrokinetic phenomena to realize unit operations, such as mixing, pumping, analyzing of ions, or the manipulation of particles or cells, necessary for successful operation.Electrokinetic phenomena are related to the presence of a so-called electrical double layer (EDL). Most materials feature electrical surface charges when in contact with a liquid. For example, the surface of a microchannel wall in contact with an electrolyte is usually electrically charged. This surface charge has a substantial influence onto the distribution of the nearby ions in the liquid. In a certain distance to the wall, the liquid remains electrically neutral. However, very close to the wall (i.e. in the EDL) the liquid is charged. This EDL phenomenon can be used to generate electroosmosis which is a favourable tool to induce flows in microstructures without applying a pressure gradient or to design micro pumps or micro mixers without involvement of any mechanical parts. The present project is concerned with the measurement of the surface characteristics of microfluidic substrates in contact with typical microfluidic liquids. The ultimate goal is to obtain empirical correlations of a substrate’s surface charge depending on the liquid properties. Such correlations can be engaged for numerical simulations of electrokinetics in LOCs and other microfluidic devices.   Our research located at the intersection of microfluidics, surface/interface phenomena and electrochemical engineering. Microfluidics deals with fluids that are geometrically constrained to a micro scale. Several versatile technologies such as Lab-on-a-Chip have been developed based on microfluidics. Scaling effects enhance the importance of the surfaces in micro geometries. Hence, our research deals with physicochemical phenomena at both passive interfaces (channel boundary) and active interfaces (electrodes). The focus is on experimental techniques but selected projects are also concerned with modelling.The student will be provided with an opportunity to expand his/her knowledge of microfluidics and surface science. The student will be involved with characterization of microfluidic substrates such as silica, PMMA or PDMS in contact with different liquids. The student will do basic wet chemistry tasks to prepare the samples for the experiments. In detail, the student will mix solvents, electrolytes and buffers so that liquids with a defined ion content (ionic strength) and pH value are prepared. Quality control of the liquids is mandatory which is done by measuring liquid’s conductivity and pH value. Different characterization techniques, depending on the testing material, are available. Particulate and planar materials can be characterized by electrophoretic light scattering and streaming potential measurements, respectively. Series of measurements will be conducted for different liquid parameter. Eventually, the student will be involved in the interpretation of the experimental results, so that he/she can develop basic understanding of Surface Science.The student will meet the PI on a regularly basis and substantial supervision and support on this research work will be provided. Besides the training in technical skills, the student will acquire various soft skills, such as teamwork, communication and problem solving, which will help meeting the requirements necessary for careers in industry and academia.This work is suitable for a chemical, mechanical or materials engineering as well as for chemistry students with motivation and good spirit. The student should have some experience in working in a chemical lab, doing wet chemistry and instrumental analysis. Some background in microfluidics and interface phenomena would be an asset.
Electromyography (EMG) is a bio-signal representing the neuromuscular activities in a muscle. EMG can be collected from an surface EMG electrode placed over the skin covering the muscle of interest. EMG signals are used for neuromuscular disorder diagnosis, analysis of body physiology, assessment of athletes performance, stroke patients assessment, and control of active prosthetics. To control active prosthetics, the EMG sensors are placed on the amputee's residual muscles. Since the residual arm is hosted inside the prosthetics socket, the EMG sensors are typically under pressure. As a result, the sensor readings vary depending on the amount of pressure applied. In this project, we plan to investigate the effect of pressure on the content of the EMG readings, including amplitude, frequency spectrum,.... The outcome of this study will allow adjustment of the EMG readings depending on the recorded applied pressure. Dr. Hashtrudi-Zaad is a Professor and the Director of BioRobotics Research Laboratory in the Department of Electrical and Computer Engineering of Queen's University. His research interests include control systems design for man-machine interfaces,biomedical robotics, and mechatronics. 1- Attach a pressure sensor to the back of an bipolar EMG electrode2- Calibrate the pressure sensor3- Read the EMG and pressure signals under various test conditions4- Analyze the recorded data and possibly find a relation between the pressure and the chosen EMG features5-Time permitting, compensate for the changes in the EMG features from a baseline to obtain a more faithful representation of the muscle neuromuscular activities Hands-on-electronicsAnalysis of signals (Fourier transforms,....)
miRNAs are small (19-24 nt long) , non-coding RNA molecules that regulate gene expression. In recent years these small molecules have been investigated as potential biomarkers and predictors of recurrence and/or survival in cancer and other diseases. This project is on the analysis of pathogenic human miRNA in approximately 7000 human samples taken from different tissues. The pathogenic human miRNAs are derived by aligning sequences that don't match the human genome against pathogen genomes stored in existing public database. We are interested in investigating the presence of pathogenic miRNA (bacteria or viruses) in different tissue types and possible prevalence in certain diseases or conditions. The candidate will be also trained in accessing these pathogenic genomes and aligning sequences.I specialize in searching for biomarkers, primarily, in cancer. I analyze genetic, clinical and pathological information and search for predictors of recurrence, survival or response to therapy. I work closely with researches in the Department of Pathology and Molecular Medicine at Queen's University and with the Queen's University Cancer Research InstituteTo work independently on the project, being part of the team, able to communicate and present the results, not afraid to ask questionsComputer scientist or equivalent with good programming skills. Knowledge of Biology and/or datamining are considered an asset.
The analysis of prostatectomy samples often involves pathological investigation of the prostate slides, identification of tumour regions and grading. Tumour volume, its grade and number of discontinued foci are some of the parameters that can be derived from these pathological finding. These parameters can serve as valuable predictors for the recurrence and the overall survival. The project is on the development of an interface for digitizing the pathological slides, 3D prostate reconstruction, segmentation of the marked tumours and visualization of the prostate, tumours and their grade. The digitization will allow more accurate estimation of the tumour size and of discontinued foci, which in turn will improve prediction of recurrence and/or survival.I specialize in searching for biomarkers, primarily, in cancer. I analyze genetic, clinical and pathological information and search for predictors of recurrence, survival or response to therapy. I work closely with researches in the Department of Pathology and Molecular Medicine at Queen's University and with the Queen's University Cancer Research InstituteTo work independently on the project, design an algorithm and an interface to process pathological slides, extract various data parameters and use them as predictors for recurrence and overall survivalComputer scientist or equivalent with good programming skills. Knowledge of image processing and segmentation and/or datamining are considered an asset.
Diffuse Large B-cell Lymphoma (DLBCL) is the most common non-Hodgkin lymphoma. Current treatment with R-CHOP chemotherapy produces a five-year overall survival of 50-60%. The ability to identify cases of DLBCL that do not respond to the chemotherapy would allow clinicians to identify patients who are likely to benefit from novel, perhaps experimental therapies. In this project we will investigate the role of certain short segments of genomic DNA that regulate gene transcription in DLBCL. We will use publically available datasets of DLBCL cases that includes somatic mutations, gene expression, miRNA expression and DNA methylation data. We will apply bioinformatics and gene expression analysis techniques to study currently-known somatic mutations in specific DNA regions in DLBCL cases and the expression levels of the genes and miRNAs that are regulated by these enhancers.  The hypothesis is that patients who do not respond to current chemotherapy treatment have distinct patterns of mutations that regulate genes involved in B-cell development and/or function.Iam  focusing on the analysis of large datasets with clinical applications. I specialize in searching for biomarkers, primarily, in cancer. I analyze genetic, clinical and pathological information and search for predictors of recurrence, survival or response to therapy. I work closely with researches in the Department of Pathology and Molecular Medicine at Queen's University and with the Queen's University Cancer Research Instituteclosely work with me on current cancer-related genetic projects, developing code, writing manuscripts, analyzing data, presenting resultsComputational skills, some biology background would be an asset, but not a restriction - if a student is willing to learn 
Lung cancer is the most common cancer worldwide, killing 1.2 million people annually (World Health Organization, 2015). Surprisingly, despite the advancement of surgical, radio- and chemo- therapies over the years, the 5-year survival rate of lung cancer remains <15%. Therefore, there is an urgent need to define the molecular mechanism underlying lung tumorigenesis and find “druggable” target for lung cancer. Recently, our lab provided the first evidence that dysregulation of a signal pathway called the Hippo pathway is detected in over 70% of lung cancer and is one of the major causes for lung cancer development. These studies suggest that the Hippo pathway may a novel target for lung cancer therapy. However, due to lack of biosensor detecting the Hippo pathway, there is currently no drug developed that can directly targeting the Hippo pathway for lung cancer therapy. By using a novel split luciferase technology, we have recently developed a biosensor that can sensitively detect the activity of the Hippo pathway by quantitative luciferase assay. In this research project, by collaborating with a Professor in the Chemistry Department at Queen’s University, we would like to use this biosensor to perform a high throughput (HTP) screen for small molecule drugs (SMDs) using a pool of 2500 SMDs. The biosensor will be transiently introduced into human lung cancer cells by transfection method, followed by drug treatment and luciferase analysis. SMDs significantly suppressing Hippo biosensor activity will be further validated individually by treating lung cancer cells with increasing concentration of SMDs, followed by luciferase analysis. Positive SMDs will be finally subjected to cell viability analysis using lung cancer cell lines after untreated or treated with increasing dosage of SMDs. And the top 5 SMDs will be selected as the candidates targeting the Hippo pathway for lung cancer therapy in the future. My lab has been studying the roles of cancer-causing genes and tumor suppressor genes in breast and lung cancer initiation, progression, metastasis, and chemotherapeutic drug resistance. We also screen for small molecule drugs inhibiting cancer growth for cancer therapy. The methods we are using include basic molecular biology techniques (molecular cloning, PCR, mutagenesis, etc), cell culture and xenograft mouse models, DNA and tissue microarrays, immunohistochemical staining of clinical patient samples, proteomics, RNAi and CRISPR gene editing-mediated gene silencing. We are also developing novel methods for gene knockout and functional genomic screen for novel genes involved in tumorigenesis.The student will perform experiments under the help of a PhD student, or a postdoc, or a technician.Basic background in biochemistry and molecular biology
The Hippo pathway is an emerging signaling pathway that plays an important role in many biological processes such as organ size control, tumorigenesis, metastasis, tissue regeneration, stem cell differentiation and renewal, drug resistance, etc. Therefore, elucidating the roles of the Hippo pathway in regeneration medicine, cancer biology, and cancer therapy has become one of the hottest areas in biomedical research. Although many components of the Hippo pathway have been discovered, how they interact with other genes in cancer is largely unexplored. Recently, we have successfully used a gene editing technology called CRISPR, the most powerful and exciting biotechnology invented in 21th century, to knock out (inactivate) the function of all human genes in the genome in cancer cells. In this research project, the student will use a genome-wide CRISPR functional genomic screen, next generation sequencing (NGS), and bioinformatics approaches to further explore how the Hippo pathway interacts with other genes in the human genome. The research findings from this project will identified many novel genes functionally interacting with the Hippo signaling pathway in cancer and will have great implication for future targeting both the Hippo pathway and other genes for successful treatment of breast and lung cancer in the future.My lab study the roles of cancer-causing genes and tumor suppressor genes in breast and lung cancer initiation, progression, metastasis, and chemotherapeutic drug resistance. We also screen for small molecule drugs inhibiting cancer growth for cancer therapy. The methods we are using include basic molecular biology techniques (molecular cloning, PCR, mutagenesis, etc), cell culture and xenograft mouse models, DNA and tissue microarrays, immunohistochemical staining of clinical patient samples, proteomics, RNAi and CRISPR gene editing-mediated gene silencing, and functional genomic screening. We are also developing novel methods for gene knockout and functional genomic screen for novel genes involved in tumorigenesis.The student will be performing experiments independently under the guidance and help of Supervisor and a postdoc or PhD student. The student will have the opportunity to learn many techniques such as cell culture, molecular cloning (PCR, subcloning, restriction enzyme digestion, gene knockout in cells, protein expression, western blot and cell proliferation analysis, bioinformatics analysis of CRISPR screen resultsMolecular and cellular biology
It is estimated that 25% of pharmaceutical products contain fluorine.  Yet, the presence of polyfluorinated carbon compounds in the blood has been linked to breast cancer.  It is thus important to determine fluorine in pharmaceutical products.  A sensitive method is needed to this end.  This project involves the development of a method combining electrothermal vaporization (ETV) to ICPOES for the direct analysis of solid pharmaceutical products.  With ETV, the sample is deposited on a graphite boat, which is then inserted into a graphite furnace.  Through a suitable temperature program, the sample is pyrolized and the analyte vaporized into the ICP.  Different ways will be explore to improve the sensitivity for fluorine, including the use of a mixed-gas plasma, where nitrogen is added to the plasma gas and/or hydrogen is added as a sheathing gas around the carrier gas that introduces the analytes in the plasma.  The simultaneous introduction of water vapour will also be tested to assess its effect on robustness and sensitivity.  The goal is to obtain a method where a certified reference material, or if possible aqueous standards, can be used for calibration.Inductively coupled plasma spectrometry (ICP) optical emission spectrometry (OES) and mass spectrometry (MS): development of new applications (such as this project, risk assessment of food safety, forensic analysis, and analysis of nanoparticles), fundamental studies on the remaining shortcomings of ICPOES and ICPMS and development of ways to circumvent these limitations, such as a using mixed-gas plasma instead of the regular argon plasma and modifying the sample introduction system to improve the sample introduction efficiency (typically 5-10%) without jeopardizing robustness (i.e. freedom from matrix effects).Under the immediate supervision of a graduate student, the student will learn how to operate and optimize the ETV and ICPOES instruments, and how to modify them to generate a mixed-gas plasma or simultaneously introduce water vapour.  The student will also perform analyses and process the data.  If sufficient progress is made, the student will be expected to write the first draft of a peer-reviewed publication.  Depending on timing, the student may also present the results at a conference in the form of a poster.The student should have taken courses on analytical chemistry and have done laboratory work on instrumental analysis.  Previous experience with ICP spectrometry would be an asset.  The student should also be experienced with the use of spreadsheets, as extensive data processing will be required.  Knowledge of statistical analysis, such as F test, Grubbs test, and Student's t test, is also a pre-requisite.
One of the major threats against web applications is Cross-Site Scripting (XSS) that crosses several web components: web server, security components and finally the client’s web browser. The final target is thus the client running a particular web browser. Testing is helpful as a way to estimate the sensitivity and exposure to XSS in a systematic way. The goal in this project is to develop a method supported by a tool, XSS Test Driver, to test systematically the impact of a large set of XSS vectors on web browsers, including mobiles’ clients. XSS Test Driver will exercise the code within a web browser that can be run by unauthenticated users in the case of XSS attack, i.e. the attack surface of a web browser. It should use XSS attack vectors as unit test cases. The research issue that need to be addressed in this project is the generation of new XSS test vectors by statically analyzing JS norms and JS execution engines. Indeed, the vulnerability of a web browser is strongly related to the way it interprets JS.Research Interests Program Analysis for Cyber-Security. Applications and Data Security Modeling and Analysis, Security and Privacy Testingand Verification, Model Driven Engineering (MDE) for Automotive, Embedded Software Systems mining and analysis,Software Maintenance and Evolution, Source Transformation, Models Transformation and Composition, Model DrivenEngineering (MDE) for Applications Security Analysis, Service Oriented Architecture, Cloud Computing, ULSS, CloneDetection and Data Mining.In this project, the student will:o Model the possible shapes of a XSS attack vector based on the existing repositoryo Propose a static analysis technique to parse JS norm and detect unusual constructionso From the existing repository, specify combinatorial test generation techniques to derive new XSS vectors by exploiting JSo Apply the method on the set of most popular web browsers and measure the noxiousness degree of the new generated XSS test vectorsWeb applications. Java scripts
Among the many aspects of secure development, producing applications that embed their own rights and duties is critical. From that perspective, permission-based software architecture (PBSA) appears as a powerful paradigm to develop secure applications, as reflected by the increasing number of projects based on these principles (300000 android applications are available on Android market). Permission-based software architectures (PBSA) require every downloaded and installed application to be associated with a list of access permissions to the system resources. Android is the most popular PBSA. In the case of Android applications, the list of permissions is called "manifest". Based on this list, the access control mechanisms to a resource are enforced by the OS and the middleware framework.We have identified at least two risks associated to these PBSA. First, the set of permissions granted to a given application could be inappropriate, resulting to an inappropriate attack surface of the application. Second, the possible coalition of applications aggregating their permission lists leading to an escalation of privileges. The consequence is the leakage of data, such as smartphone location, contact list, discussions spied and recorded, and any internal private data.In this research, we combine code static analysis with dynamic analysis to:o Determine the minimum set of permissions which have to be granted for an application to work properlyo Detect potential collusion of applications that may lead to an escalation of privileges for a mobile phone.o The research encompasses all the technical layers of the smart device (application layer, virtual and OS layer, hardware).o The collusion/coalition could be modeled and computed using graph-based algorithms.Research Interests Program Analysis for Cyber-Security. Applications and Data Security Modeling and Analysis, Security and Privacy Testingand Verification, Model Driven Engineering (MDE) for Automotive, Embedded Software Systems mining and analysis,Software Maintenance and Evolution, Source Transformation, Models Transformation and Composition, Model DrivenEngineering (MDE) for Applications Security Analysis, Service Oriented Architecture, Cloud Computing, ULSS, CloneDetection and Data Mining.Algorithms implementation  Recommended Skills: Java programming
In most soft tissue cancer surgeries, fusion of multiple imaging modalities is needed to visualize the target tumor and surrounding anatomy. For breast cancer, ultrasound and magnetic resonance imaging are often used together. Tissue displacements between prone magnetic resonance and supine ultrasound images are very large, causing the current biomechanical fusion methods to fail, mainly because they depend on knowing biomechanical properties (breast, muscles, skin) that vary across patients. Alas, even the best registration accuracy available in the state of the art is still insufficient for guiding a surgery. We propose a new biomechanical image fusion approach that promises to be more accurate, because it works without tissue material properties. We will demonstrate this method for breast image registration. We will consider the breast as an almost-incompressible Langrangian model constrained by surfaces, where sheer moduli resist the gravity loading as the unknown tissue property defining the deformation field. Having reduced the parameter space, deformations can be forward-computed quickly until the prone and supine breast surfaces become similar. Collaborators in this project at the University of Western Australia have developed a GPU-implementation that computes non-linear inverse deformation of 500,000 degrees of freedom within 5 sec, to be adopted for the proposed project. For breast, we will compute the subcutaneous surface constraints (chest wall, muscles) from magnetic resonance imaging and ultrasound imaging and the breast surface will be obtained by optical surface scanning. The incumbent will be asked to develop a simplified method, implement it in C++ and Python on the 3D Slicer (www.slicer.org) open source platform, and demonstrate the implementation in simulation and experimentally in a silicon breast tissue model.medical image analysisbiomechanical modelingsurgical navigationcomputer-assisted surgery The incumbent will be asked to develop a simplified method, implement it in C++ and Python on the 3D Slicer (www.slicer.org) open source platform, and demonstrate the implementation in simulation and experimentally in a silicon breast tissue model. Activity keywords: * Biomechanical model development* Software implementation* Experimental validation in synthetic tissue mechanical modelingfinite element analysis biomechancal modelingcomputingC++ and Python3D Slicer 
We are seeking individuals to assist with basic laboratory methods for one of two projects:1. Microbiome analysis of blacklegged ticks (Ixodes scapularis) and American dog ticks (Dermacentor variabilis). Both species are known to harbor many different human pathogens in their gut microbiomes (e.g. Lyme disease, Powassan virus, Babesiosis, Rocky Mountain Spotted Fever). You will learn how to apply cutting-edge methods in molecular genetics for NGS to help compare the microbiome communities of male and female ticks representing different age classes from both species. The data you collect will contribute to the larger goals of this project, which include: (i) screening for novel human pathogens associated with ticks, (ii) testing for synergistic (i.e. mutualisms) and antagonistic (i.e. competition) interactions among microbes within tick guts, (iii) identifying ecological factors influencing prevalence and abundance of human pathogens in these tick species.2. Soil microbiomes associated with garlic mustard (Alliaria petiolata). Garlic mustard is a plant that is considered invasive in many forests of North America. One reason it is so problematic is that it secretes biological chemicals from its roots. These chemicals, called glucosinolates, limit the growth of microbes including mycorrhizal fungi that form a symbiosis with many economically important native species (e.g. Acer maple Quercus oak). You will learn how to apply cutting-edge lab methods in molecular genetics for NGS. The data you help to collect will characterize the microbial communities of soils in invaded and uninvaded areas and contribute to a broader understanding of how glucosinolates shape the community of microbes within forest ecosystems. This research could lead to identification of new anti-fungal agents and methods for controlling problematic weeds.Human activity is causing rapid changes to the earth's ecosystem, benefitting some species with adverse effects on others. The Colautti Lab (https://bit.ly/colautti) at Queen’s University in Kingston (www.queensu.ca) investigates how human activity is changing genes, genomes and phenotypes of species in nature, and how these changes affect species persistence in a changing world. Researchers in our lab gain experience with cutting-edge advances in genomics based on Next-Generation Sequencing (NGS). We think knowledge from these experiments can help improve conservation and management of ecosystem services threatened by global change (e.g. food/fibre/biofuel production, water/air purification, bioremediation, hunting/fishing, eco-tourism).Working directly with a full-time lab technologist, and in consultation with Dr. Colautti, you will purify DNA and RNA, and prepare samples for sequencing on Illumina HiSeq and MiSeq – two well-established platforms for NGS. You will be responsible for organizing and tracking samples, purifying nucleic acids, and working with advanced protocols to prepare samples for sequencing (i.e. library prep). Specific duties will depend on the level of expertise and education level, but the applicant will be expected to gain experience with some or all of the following techniques:(i) Tracking of biological samples(ii) Nucleic acid extraction(iii) DNA/RNA library preparation for next-generation sequencing (iv) Database management (including sequencing data)As a participant in this project, you should be prepared to keep careful notes, and expect to work independently with periodic input but minimal direct supervision. Truly outstanding students who are keen to pursue a research career will also have opportunities to participate in analysis and writing of peer-reviewed research involving their work, potentially as a coauthor.As an applicant, you should have some basic-level laboratory experience or significant background expertise in genetics, plant breeding, molecular biology, molecular evolution, or a related field.Students with a background in Ecology and Evolution and a keen interest in genomics and/or bioinformatics are also encouraged to apply but should be prepared to spend a significant effort learning basic laboratory techniques common in molecular population genetics. Preference will be given to students who can demonstrate strong organizational skills and an ability to work with minimal supervision.
We are seeking individuals to assist with basic laboratory methods for one of two projects:1. Microbiome analysis of blacklegged ticks (Ixodes scapularis) and American dog ticks (Dermacentor variabilis). Both species are known to harbor many different human pathogens in their gut microbiomes (e.g. Lyme disease, Powassan virus, Babesiosis, Rocky Mountain Spotted Fever). You will learn common field methods for sampling ticks, and apply these methods to collect samples from the Queen’s University Biological Station (QUBS) within the Frontenac Arch biosphere. The samples you collect will contribute to the larger goals of this project, which include: (i) screening for novel human pathogens associated with ticks, (ii) testing for synergistic (i.e. mutualisms) and antagonistic (i.e. competition) interactions among microbes within tick guts, (iii) identifying ecological factors influencing prevalence and abundance of human pathogens in these tick species.2. Soil microbiome and the invasion of garlic mustard (Alliaria petiolata). North American temperate deciduous and mixed forests support a range of native wildflowers including the iconic Trillium species, oak (Quercus) and maple (Acer). These species are under threat of invasion by garlic mustard (Alliaria petiolata), which is rapidly spreading throughout eastern North America forest understories and disrupts mycorrhizal fungi that live in the soil and form a symbiosis with native plants. Garlic mustard does this by secreting root biochemicals called glucosinolates. We are using a combination of field manipulations and genomic sequencing to characterize the effects of garlic mustard on the soil microbiome. The data you collect will contribute to understand the genetic basis of glucosinolate production and how it evolves during invasion. This research could lead to identification of new anti-fungal agents and methods for controlling problematic weeds.Human activity is causing rapid changes to the earth's ecosystem, benefitting some species with adverse effects on others. The Colautti Lab (https://bit.ly/colautti) at Queen’s University in Kingston (www.queensu.ca) investigates how human activity is changing genes, genomes and phenotypes of species in nature, and how these changes affect species persistence in a changing world. Researchers in our lab will gain experience with experiments in controlled (greenhouse/growth chamber) and natural field environments. We think knowledge from these experiments can help improve conservation and management of ecosystem services threatened by global change (e.g. food/fibre/biofuel production, water/air purification, bioremediation, hunting/fishing, eco-tourism).This work will be conducted at Queen’s University Biological station (https://qubs.ca) and surrounding areas, and we will cover the cost of your room and food for the duration of the project. You should be prepared to live at QUBS for the duration of their summer employment. Food and lodging will be provided but you are expected to have or obtain all necessary equipment for working in all weather conditions (heat, cold, rain). You must also be prepared for a flexible work schedule that can include weekends and variable hours depending on the season. Specific responsibilities may include:(i) Assisting with collection of a variety of phenotypic and environmental data using a combination of digital imaging, barcode scanners, digital measurement equipment, and manual recording of observations.(ii) Maintaining a summer logbook carefully outlining any pertinent observations that may be relevant to interpretation of the data collected(iii) Arranging transportation to and from QUBS when leaving property for non-work-related travel(iv) Using GPS and printed maps to navigate for sample collection(v) Assisting with curation of data, including GPS data and environmental sensor dataAs a participant in this project, you should be prepared to keep careful notes, organize data collection, and expect to work independently with periodic input but minimal direct supervision.Truly outstanding students who are keen to pursue a research career will also have opportunities to participate in analysis and writing of peer-reviewed research involving their work, potentially as a coauthor.No prior training is necessary, but at least 2 years of coursework in Field Biology, Environmental Studies, or a related area is recommended. Preference will be given to candidates with relevant field experience, and those that demonstrate enthusiasm for working outdoors under a variety of weather conditions. Truly outstanding students who are keen to pursue a research career will also have opportunities to participate in analysis and writing of peer-reviewed research involving their work, potentially as a coauthor.
We are seeking individuals to assist with basic computational methods for one of two projects:1. Microbiome analysis of blacklegged ticks (Ixodes scapularis) and American dog ticks (Dermacentor variabilis). Both species are known to harbor many different human pathogens in their gut microbiomes (e.g. Lyme disease, Powassan virus, Babesiosis, Rocky Mountain Spotted Fever). You will assist with the analysis of NGS data to help compare the microbiome communities of male and female ticks representing different age classes from both species. Your analysis will contribute to the larger goals of this project, which include: (i) screening for novel human pathogens associated with ticks, (ii) testing for synergistic (i.e. mutualisms) and antagonistic (i.e. competition) interactions among microbes within tick guts, (iii) identifying ecological factors influencing prevalence and abundance of human pathogens in these tick species.2. Genome-wide variation in the invasive plant garlic mustard (Alliaria petiolata) and its consequences for the soil microbiome. We are seeking individuals who can assist with the garlic mustard genome project, and the garlic mustard soil microbiome project. These projects examine genome-level changes associated with the North American invasion and spread of this invasive plant and how it influences soil microbial communities through production of root chemicals called glucosinolates. These projects build upon results from the “Global Garlic Mustard Field Survey”, which involves more than 150 researchers from across Europe and North America. Working with researchers in one of the above projects, you will assist with common bioinformatics methods for de novo genome and meta-genome assembly, gene annotation, and alignment of DNA and transcriptome data from Next-Neneration Sequencing (NGS) platforms.Human activity is causing rapid changes to the earth's ecosystem, benefitting some species with adverse effects on others. The Colautti Lab (bit.ly/colautti) at Queen’s University in Kingston (www.queensu.ca) investigates how human activity is changing genes, genomes and phenotypes of species in nature, and how these changes affect species persistence in a changing world. Researchers in our lab gain experience with computational methods and cutting-edge bioinformatics tools for the analysis of Next-Generation Sequencing (NGS) platforms. Our goal is to improve conservation and management of ecosystem services threatened by global change (e.g. food/fibre/biofuel production, water/air purification, bioremediation, hunting/fishing, eco-tourism).You will learn and apply basic bioinformatics pipelines and programs for one or more of the following:(i) genome and meta-genome assembly(ii) amplicon analysis for metagenomics(iii) gene annotation(iv) transcriptome analysis(v) SNP and/or structural variant detection(vi) association mapping As a participant in this project, you should be prepared to keep careful notes, organize large data and analysis files, and expect to work independently with periodic input but minimal direct supervision. Truly outstanding students who are keen to pursue a research career will also have opportunities to participate in analysis and writing of peer-reviewed research involving their work, potentially as a coauthor.Coursework in computation or other experience in basic programming (R, Unix, and/or Python) and advanced statistics (R, SAS) is required. You do not have to be an expert in any of these languages, but you should be comfortable interacting with files in the command line and have a basic understanding of flow control (if/then, while/for loops). Previous experience in bioinformatics and NGS data will be beneficial but not required. Preference will be given to students who can demonstrate strong organizational skills and an ability to work with minimal supervision.
Intensity of inpatient rehabilitation is currently inadequate to drive optimal recovery of walking function after stroke. Not surprisingly, many individuals experience persistent walking dysfunction, including reduced gait speed, exercise tolerance, and participation in walking activities months and years post-stroke onset. To date, efforts to increase rehabilitation intensity have focused on one-to-one models of therapist-driven task-oriented training. Given the reality of limited access to health services, effective strategies that do not rely exclusively on the direct supervision of highly-trained therapists have potential for significant impact in a variety of health care environments, including low and middle income countries. One innovative approach depends on involving  patients in additional walking-related practice during the many hours currently spent inactive outside of formal supervised therapy. Individuals are more likely to engage in a specific health-related activity, like walking, if they are confident in their ability to perform that activity, and they feel they have some control over the decision to participate in that activity. Based on this evidence we have developed the Independent Mobility and Physical ACtivity Training (IMPACT) program. The IMPACT program incorporates self-efficacy and autonomy-promoting strategies to engage patients in abundant, progressive, independent and family-assisted walking practice outside of supervised therapy sessions. Strategies include goal setting, action plan development, monitoring and feedback. Initial single site pilot testing has demonstrated promising effect of this intervention on patient participation in walking compared to standard care (additional 1500 [+45%] steps as measured with wearable step activity monitors).   The purpose of this multi-site study research is to determine the acceptability and efficacy of the IMPACT program in patients with subacute stroke admitted to an inpatient rehabilitation program and as they transition to the community. Outcomes will include walking activity during and after rehabilitation using wearable activity monitors, and clinical measures of walking function and participation. I am a physiotherapist with research training in the field of Rehabilitation Science. My research is focused on optimizing walking recovery after stroke and other causes of brain injury through the development and evaluation of patient-centred rehabilitation interventions. These interventions are based in motor learning theory and research, social cognitive theory, and neurological rehabilitation theory and research. My research includes laboratory and clinic-based activities related to understanding how individuals re-learn walking, and walking-related skills after stroke or other neurological event/illness. Student role may include the following tasks and activities: - preparation and management of study documentation- searching and summarizing relevant scientific literature using online data bases- management of study data base in excel, including conducting basic data analysis with support- development and management of education and training materials for research therapists, outcome assessors and other research staff- assist in preparation of research posters, presentations, and publications as appropriate- interact with patient-participants as appropriate (e.g. conducting standardized questionnaire/interviews, organizing follow up assessments)- interacting with other research staff- meeting regularly (at least 1 x per week) with Supervisor  (Dr. Vincent DePaul), and other study investigators (at least 1 x /month)- management of Activity monitors and Activity monitor data. This project would be ideal for a student who is interested in being exposed to clinical health-related research, and in particular, research in the field of rehabilitation. While students who are within a health or health-related discipline (e.g. Life sciences, clinical programs such as physiotherapy, occupational therapy, nursing) would be appropriate for this study, specific knowledge related to neurology and rehabilitation is NOT necessary. 
Tortillas, which are made of mostly corn flour, are consumed by many people, especially in the Americas.  Yet, relatively little is known on their content of potentially toxic elements.  The aim of this project is to not only measure the total concentrations of Cr, As, Se, Cd and Pb by ICPMS but also their bio-accessibilities, i.e. the fractions that are dissolved in the gastro-intestinal tract.  To this end, on-line leaching of a mini-column of sample with artificial saliva, gastric juice and intestinal juice while continuously monitoring the released elements by ICPMS will be conducted to measure the bio-accessible fraction in real time.  If a potentially dangerous amount is released for elements whose toxicity depends on their chemical form (Cr, As and Se), then speciation analysis of the bio-accessible fraction will be conducted by ion chromatography coupled to ICPMS to established which portion is actually toxic.  Different brands of tortillas will be tested (such as those made of blue corn, yellow corn, organic corn, corn and other grains like quinoa, etc.) to determine if there is a significant difference between them.My research area is inductively coupled plasma spectrometry (ICP) optical emission spectrometry (OES) and mass spectrometry (MS).  This includes the development of new applications, in particular pertaining to: risk assessment of food safety, forensic analysis, and analysis of nanoparticles.  It also includes fundamental studies on the remaining shortcomings of ICPOES and ICPMS and development of ways to circumvent these limitations, such as a using mixed-gas plasma instead of the regular argon plasma and modifying the sample introduction system to improve the sample introduction efficiency (typically 5-10%) without jeopardizing robustness (i.e. freedom from matrix effects).The student will learn how to operate ICPMS, and ion chromatography if speciation analysis is warranted.  The student will be taught how to perform bio-accessibility studies, including how to process the transient data generated.  The student will then perform analyses and process the data.  If sufficient progress is made, the student will be expected to write the first draft of a peer-reviewed publication.  Depending on timing, the student may also present the results at a conference in the form of a poster.The student should have taken courses on analytical chemistry and have done laboratory work on instrumental analysis.  Previous experience with ICP spectrometry would be an asset.  The student should also be experienced with the use of spreadsheets, as extensive data processing will be required.  Knowledge of statistical analysis, such as F test, Grubbs test, and Student's t test, is also a pre-requisite.
The focus of the project is to develop a new electrochemical cell design for continuous dissolution of copper minerals and precipitation of copper. This process will apply the state-of-the-art membranes wand will allow only a high flux of selected anions into the membrane.Electrochemical processing of metals and materials; hydro metallurgy; chemical process design The student will work with the supervisor to design and develop an electrochemical cell, and run experiments to define the applicability of the process in the materials science and engineering industry. The student should have a good sense of engineering design, knowledge of chemistry and electrochemistry, and be comfortable to work in the chemistry and engineering laboratories. 
In the proposed project, the oxidation of arsenic will be studied by electrochemical methods. Variety of electrochemical techniques will be applied to study the kinetics and mechanism of the arsenic oxidation reaction in sulphate solutions.The increased extractions of mineral resources and mining activities have added pressure on the environmental issues and a proper water management in mining areas. The presence of arsenic compounds in mining areas creates the need to develop eco-efficient solutions to control different types of discharges in mining areas. Arsenic is toxic to both plants and animals and inorganic arsenicals are proven carcinogens in humans. The oxidation of As(III) to As(V) is desirable for enhancing the immobilization of arsenic and is required for most arsenic removal technologies.Arsenic is being introduced to metallurgical processes at higher ratios as low grade and complex ores are being extracted, and once introduced in the process interferes with metal extraction and deteriorates the product quality. Therefore, most of the arsenic requires treatment and has become more of concern for chemical sites due to increased environmental risk, disposal problems and the introduction of stringent environmental regulations.Most arsenic removal technologies are effective in removing the pentavalent form of arsenic (As(V), arsenate), since the trivalent form (As(III), arsenite) is predominantly non-charged below pH 9.2. Thus arsenate is much less mobile than arsenite, as it tends to co-precipitate out with metallic cations or to adsorb onto solid surfaces. Therefore, many treatment systems include an oxidation step to convert arsenite to arsenate.  Arsenite can be oxidized by oxygen, hypochlorite, permanganate and hydrogen peroxide. Atmospheric oxygen is the most readily available oxidizing agent and many treatment processes prefer oxidation by air. However, air oxidation of arsenic is a very slow process and can take weeks for oxidation. Air oxidation of arsenite can be catalyzed by My primary area of interest is hydrometallurgical processing of resource materials.  I am specialized in hydrometallurgy, extractive metallurgy and electrochemistry.The student will prepare the solutions in the laboratory.  The student will be responsible for conducting electrochemical experiments and also analysis of the solutions for arsenic concentration. The student will be trained for all the required experiments.  However, previous exposure to a chemistry laboratory works would be great asset. The student needs to be familiar with the fundamentals of electrochemistry and electrochemical reactions.Also, previous experiences of laboratory works (preferably chemistry or environmental related laboratories) would be a great asset.Such student can be from chemical engineering, metallurgical or materials science engineering, environmental engineering, chemistry  or similar background.
Ionic liquids (ILs) are a new class of solvents and are defined as molten organic salts that exist as liquids at ambient temperature (<100 ºC). Ionic liquids are very often referred to as the green solvents owing to the promising potential for their application in the chemical and mineral processing industries to minimize the environmental impact from the use of conventional solvents in the industrial/or chemical production processes. Among the industrial processes ILs have recently been investigated as potential solvent for the novel separation strategies and are considered as the most promising alternatives to the conventional organic solvents, those mostly volatile organics traditionally used in the solvent extraction processes. The separation of metal ions by using ILs extraction has frequently been studied from a macroscopic perspective rather than through a detailed fundamental investigation.The primary goal of this research program is to provide a basis for an improved metal extraction and separation efficiency in rare earths systems by establishing the fundamental features of rare earths minerals dissolution and their leaching followed by extraction with the ILs. Understanding the fundamental extraction phenomena involved in the complex interactions of extractants (IL) and metal ions will not only allow for the development of energy efficient metal separations but also will provide the basis for improved utilization of minerals and energy resources. In addition, it is important to note that the results from this research program will provide a fundamental basis for solving environmental problems, which involve rare earth metals separations. These include resource conservation, pollution prevention, and pollution remediation. IL chemistry has been identified as one of the major areas for future research, which offers tremendous opportunities for further advances in the field of separations.My primary area of interest is hydrometallurgical processing of resource materials. The key research activities in this area will be to advance the fundamental and technical understanding of the aqueous industrial processes and development of novel processes for sustainable and environmentally friendly hydrometallurgical treatment of resource materials. Some of the interesting topics in this area are: (a) thiosulphate and cyanide leaching of gold, (b) processing of sulphidic concentrates, such as enargite and chalcopyrite, (c) solvent extraction, ion exchange and electrowinning.The student will conduct the testwork, collect data and will reprot the results of the experiments.  The student is expected to do literature survey and prepare reports based on the survey.Knowledge of fundamental chemistry or materials and metallurgical engineeirng or mnineral processing would be an asset. 
Across Canada and internationally, the age-friendly communities movement has gained momentum since 2007 when the World Health Organization first released its report exhorting communities to recognize the aging of their populations and the need to make their communities age-friendly.  While an increasing number of communities identify themselves as age-friendly and organizations across Canada advocate for age-friendly communities, a critical reading of web sites and the literature of communities and organizations raises the basic question of age-friendly for whom? The proposed project is predicated on a detailed analysis of census and other survey data from 1991 to 2011 to demonstrate that the older population of Canada has become increasingly geographically, ethnically and socially diverse. The voices of older people from visible minority populations, new immigrant groups, LGBT groups, the very old and frail population and Aboriginal older people are rarely reflected either in the academic research on age-friendly communities or the plans to make communities age-friendly. Therefore, the goals of the project are: to analyse how the combination of the changing geography, socio-demographics and social and public policies of Canada have created an older population which has much different needs than is currently understood within the age-friendly community literature and plans of communities; and to develop a new more inclusive theory of age friendly communities. A mixed methods approach of quantitative analysis of census and survey data and qualitative case studies in communities across Canada which highlight the voices of older people from visible minority populations, new immigrant groups, LGBT groups, the very old and frail population and Aboriginal older people is used to achieve these goals. Mark W. Rosenberg is a Professor of Geography and cross-appointed as a Professor in the Department of Public Health Sciences at Queen’s University in Kingston, Ontario, Canada. He is also the Canada Research Chair in Development Studies. His research covers a wide range of topics including health and the environment, access to health care and social services, and studies of vulnerable populations, especially older populations and Aboriginal Peoples. Publications from his research can be found in the leading journals of geography, gerontology, social science and medicine. Professor Rosenberg has won numerous awards for his research over the years.The intern will be a member of a dynamic team of researchers including professors from other universities, Ph.D. and Master’s students from Canada and other parts of the world, and undergraduate students from Canada. The intern will assist Professor Rosenberg and other team members in various aspects of the research including carrying out quantitative or qualitative research depending on the strengths of the intern, library research, developing his or her presentation skills, and writing skills in contributing to the publications of the research team. Outside of the time dedicated to the MITACS project, Professor Rosenberg will also provide support to the intern should they wish to carry out as an independent project or do field work for a project that they plan to do on their return to their home university.The intern for the project will be trained in the use of statistical techniques and and qualitative research tools. He or she will have the opportunity to participate in all aspects of a multidisciplinary project with researchers from across Canada. The main objective of this research is to develop a publishable articles on the topic, and to present findings to relevant conferences.  Therefore, the student will also have an opportunity to learn how to write an academic paper and develop more advanced presentation skills.
With increasing life expectancy, hip fractures (the fractures of the upper part of the femur bone) are projected to be a worldwide health problem in the near future. The estimated number of hip fractures worldwide is expected to reach 6.3 million in 2050. Osteoporosis is characterized by low bone mass and deterioration of bone tissue, which cause bone fragility and is considered (besides falls) to be the leading cause of hip fractures. It can happen at any age but it is more common in older adults. Although the principal goal of hip fracture management is a return to the pre-event functional level, most survivors fail to regain their former levels of autonomy. One of the most effective strategies to mitigate the fracture's consequences is therapeutic exerciseObjective: The purpose of this study is to review and quantify the reported effects of an extended exercise rehabilitation program offered beyond the regular rehabilitation period on improving physical functioning for patients with hip fractures.SOURCES: The Cochrane libraries, PubMed, CINAHL, PEDro, and EMBASE will be searched.STUDY SELECTION: All randomized controlled trials comparing extended exercise programs with usual care for community-dwelling people after hip fracture will be included in the review. With the help of the supervisor, the project tasks will include searching the literature, evaluating included articles, and summarizing the results.The results from this review will be disseminated to researchers, clinicians, and policy-makers through several knowledge translation strategies including publications in peer-reviewed journals, conference presentations, potential web seminars and meetings that include diverse audiences.I am a physical therapist by training with a PhD in Rehabilitation Sciences. My research program focuses on developing knowledge to improve mobility for older adults with osteoporotic fractures, specifically those with hip fractures. I mix my clinical experience with research skills in my research. The ultimate aim of  my research is to improve health outcomes for older adults. I love supervising students and helping them learn new skills and build their future careers in research. Key Tasks to be performed (with the help of the supervisor):- Create a search strategy, modify it to be used with different databases (PubMed, Embase, etc..) and carry out the search.- Compile reference materials and screen for relevant articles to identify a final set of included studies. - Perform evidence syntheses and summarize major findings.- Help in preparing, editing and reviewing articles for publication if needed.- Perform other duties related to the project, as required.Qualifications include experience in conducting structured reviews (systematic or scoping reviews), experience with searching databases (e.g. PubMed, Embase), strong written communication skills, and organizational skills. Knowledge of how to read and summarize epidemiological studies as well as familiarity with writing journal manuscripts is an asset but not necessary.
This research project is borne out of two identified gaps in the literature on Complementary and Alternative Medicine (CAM) use in Canada. Increasingly, the research shows there is a significant growth in the use of CAM among Canadians and people in other Western industrialised countries. CAM is now a critical component of the Canadian health care system. The use of CAM is usually attributed to dissatisfaction with allopathic health care and the rise of the “smart consumer”. Few studies have paid attention to the country’s ethnocultural diversity and its influence on the rise of the use of CAM. Currently, there is little or no research on persons of sub-Sahara African origin living in Canada and their use of CAM including traditional African medical therapies. In addition, there is a little explanation in the literature for the low use of CAM remedies among seniors (persons aged 65 years and above). A critical scan of the literature reveal that persons with chronic conditions are more likely to use CAM. Seniors are acknowledged in the literature and research as being feeble and susceptible to chronic ailments; yet compared to younger adults, they are less likely to use CAM remedies. This doctoral research project has two broad objectives. The research first seeks to understand how ethnocultural beliefs and practices influence the use of CAM among persons of sub-Sahara African origin. Secondly, the study seeks to examine factors that contribute to the low use of CAM remedies among seniors in the context of their ethnocultural and socioeconomic diversity. The study will use both a quantitative research survey questionnaire and a qualitative in-depth interview technique in the data garnering processing.Mark W. Rosenberg is a Professor of Geography and cross-appointed as a Professor in the Department of Public Health Sciences at Queen’s University in Kingston, Ontario, Canada. He is also the Canada Research Chair in Development Studies. His research covers a wide range of topics including health and the environment, access to health care and social services, and studies of vulnerable populations, especially older populations and Aboriginal Peoples. Publications from his research can be found in the leading journals of geography, gerontology, social science and medicine. Professor Rosenberg has won numerous awards for his research over the years.The intern will be a member of a dynamic team of researchers including professors from other universities, Ph.D. and Master’s students from Canada and other parts of the world, and undergraduate students from Canada. The intern will assist Professor Rosenberg and other team members in various aspects of the research including carrying out quantitative or qualitative research depending on the strengths of the intern, library research, developing his or her presentation skills, and writing skills in contributing to the publications of the research team. Outside of the time dedicated to the MITACS project, Professor Rosenberg will also provide support to the intern should they wish to carry out as an independent project or do field work for a project that they plan to do on their return to their home university.The intern for this study will gain knowledge and skills in the use of statistical research tools such as STATA and SPSS. The intern will also be trained in the use of qualitative research methods and techniques. Aspects of this project will be published in academic journals and findings will be present at various national and international conferences. The intern will have the opportunity to learn the basic of writing academic journal papers for publication and presentation skills. The intern will have an opportunity to engage with Canadians of diverse demographic and sociocultural background during the research process.
Social innovation focuses on creating social change through entrepreneurship. Indigenous social entrepreneurship differs from classical concepts of entrepreneurship because it incorporates Indigenous knowledge and ways of knowing (worldview) with business acumen. This is compatible with Indigenous cultural values because it incorporates community development and collaboration. In addition, we argue that social innovation also contributes to reconciliation because business models that incorporate Indigenous knowledge contribute to respect, knowledge, and understanding of Indigenous culture. As a result of the Royal Commission on Aboriginal Peoples (RCAP) and the Truth and Reconciliation Commission (TRC) recommendations, as well as the liberal political agenda for Indigenous reconciliation in Canada, reconciliation has become an important, prominent narrative on a national scale. Although current scholarship explores concepts of reconciliation (e.g., reconciliation in the context of healing intergenerational trauma from residential schools), there is no current research that connects Indigenous social innovation to Indigenous reconciliation. Thus, the goals of the project include: qualitative interviews with up to 100 Indigenous social entrepreneurs, utilizing storytelling and personal narrative to collect personal stories of entrepreneurs’ social enterprise projects. The interviews will gather information on the entrepreneurial ‘vision’ of each Indigenous entrepreneur. Concepts of reconciliation through social innovation will be explored throughout the interviews. The stories and narratives will be analysed using the constant comparative method. Two-eyed seeing (Martin, 2012) and decolonizing methodologies (Smith, 2012; Kovach, 2010; Wilson, 2008) will be employed as the foundation for research methodology. Mark W. Rosenberg is a Professor of Geography and cross-appointed as a Professor in the Department of Public Health Sciences at Queen’s University in Kingston, Ontario, Canada. He is also the Canada Research Chair in Development Studies. His research covers a wide range of topics including health and the environment, access to health care and social services, and studies of vulnerable populations, especially older populations and Aboriginal Peoples. Publications from his research can be found in the leading journals of geography, gerontology, social science and medicine. Professor Rosenberg has won numerous awards for his research over the years.The intern will be a member of a dynamic team of researchers including professors from other universities, Ph.D. and Master’s students from Canada and other parts of the world, and undergraduate students from Canada. The intern will assist Professor Rosenberg and other team members in various aspects of the research including carrying out quantitative or qualitative research depending on the strengths of the intern, library research, developing his or her presentation skills, and writing skills in contributing to the publications of the research team. Outside of the time dedicated to the MITACS project, Professor Rosenberg will also provide support to the intern should they wish to carry out as an independent project or do field work for a project that they plan to do on their return to their home university.The intern for the project will have the opportunity to assist in collecting data on Indigenous social innovation and reconciliation in Canada. This research may contribute to future policy in Canada that empowers Canada’s Indigenous population. In addition, the intern will have the opportunity to work closely with an Anishinaabe (Indigenous) PhD student, and to learn about effective ways to work with Indigenous entrepreneurs and Indigenous communities in Canada. 
Canada's population is aging and as people age the chance of them having two or more long-term health conditions increases.  These conditions can lead to frailty, a condition of vulnerability which increases the risk of poor health outcomes.  The special health service needs of frail older people are usually provided in or near their homes.  Frail older people need various providers to work well together in teams because of the ongoing nature of their needs. Rural small towns have a higher percentage of frail older people in contrast to other geographic settings.  The outflow of younger adults leaves the towns themselves vulnerable.  Rural providers work hard to serve the frail but often struggle to work well in teams.  The research looks at rural people with frailty and how rural care providers can improve services through better teamwork.Mark W. Rosenberg is a Professor of Geography and cross-appointed as a Professor in the Department of Public Health Sciences at Queen’s University in Kingston, Ontario, Canada. He is also the Canada Research Chair in Development Studies. His research covers a wide range of topics including health and the environment, access to health care and social services, and studies of vulnerable populations, especially older populations and Aboriginal Peoples. Publications from his research can be found in the leading journals of geography, gerontology, social science and medicine. Professor Rosenberg has won numerous awards for his research over the years.The intern will be a member of a dynamic team of researchers including professors from other universities, Ph.D. and Master’s students from Canada and other parts of the world, and undergraduate students from Canada. The intern will assist Professor Rosenberg and other team members in various aspects of the research including carrying out quantitative or qualitative research depending on the strengths of the intern, library research, developing his or her presentation skills, and writing skills in contributing to the publications of the research team. Outside of the time dedicated to the MITACS project, Professor Rosenberg will also provide support to the intern should they wish to carry out as an independent project or do field work for a project that they plan to do on their return to their home university. The intern  will be trained in the use of quantitative research tools.  He or she will have the opportunity to work with a doctoral researcher in the analysis of quantitative data in the preparation of an academic paper.  Depending on the skills of the intern in statistical methods,  the intern will have the opportunity to explore analytical methods for categorical data. The intern will also have an opportunity to learn how to write an academic paper and develop more advanced presentation skills.
As Canada’s population continues to age rapidly, so to does the prevalence of people living with dementia. A significant proportion of those aged 65 and older will develop complex care needs including those associated with dementia. As a result, there is great pressure on long-term care facilities and Canadian communities to support a continuing quality of life for this vulnerable group. To accomplish this many facilities have adopted a person-centred approach that focuses on the continuing capabilities of residents and forming relationships, rather than the previous task-oriented approaches. However, more recently there has been criticism of the practice and theory of person-centred care. These critiques stem from new understandings of how people relate to the world and person-centered care’s failure to expand alongside them. We are at a point where person-centred care has become stagnant and dogmatic in practice. It requires a reflexive look at itself but through a new lens to accomplish the main goal of amounting to a high quality of life. This project applies a framework from geography to expand and better understand person-centred dementia care. It consists of observation through volunteer work and interviews with staff, residents and family members. These take place in two long-term care facilities, one of which espouses an explicitly person-centred approach to care, as well as in the homes of people living with dementia in the community. Analyzing these environments using a comparative and evaluative approach will provide a rich picture of the experience of dementia care in each setting and can help provide an expanded understanding of person-centred care.Mark W. Rosenberg is a Professor of Geography and cross-appointed as a Professor in the Department of Public Health Sciences at Queen’s University in Kingston, Ontario, Canada. He is also the Canada Research Chair in Development Studies. His research covers a wide range of topics including health and the environment, access to health care and social services, and studies of vulnerable populations, especially older populations and Aboriginal Peoples. Publications from his research can be found in the leading journals of geography, gerontology, social science and medicine. Professor Rosenberg has won numerous awards for his research over the years.The intern will be a member of a dynamic team of researchers including professors from other universities, Ph.D. and Master’s students from Canada and other parts of the world, and undergraduate students from Canada. The intern will assist Professor Rosenberg and other team members in various aspects of the research including carrying out quantitative or qualitative research depending on the strengths of the intern, library research, developing his or her presentation skills, and writing skills in contributing to the publications of the research team. Outside of the time dedicated to the MITACS project, Professor Rosenberg will also provide support to the intern should they wish to carry out as an independent project or do field work for a project that they plan to do on their return to their home university. The participating student will help analyze qualitative data using relevant software and coding techniques. The main objective of this research is to develop a publishable article on the topic, and to present findings to relevant conferences.  Therefore, the student will also have an opportunity to learn how to write an academic paper and develop more advanced presentation skills.
The onset of allergies is often called the “atopic march”, beginning with atopic dermatitis and/or food allergy, progressing to asthma and allergic rhinitis. Allergy is known to have both a genetic and environmental/immunologic component, as allergy in the mother is more strongly associated with child outcomes than allergy in the father. Umbilical cord blood (CB) provides a unique window into the fetal environment. To study the origins of allergy, my laboratory has established the Kingston Allergy Birth Cohort (KABC). Thus far we have demonstrated that maternal smoking, gestational age, breastfeeding and older siblings are associated with alterations in immune development and/or allergic outcomes in KABC children. However, to date the association between maternal exposure to allergens during pregnancy and allergy outcomes in the children have never been examined using quantified pollen levels. Over the last two years we have gained expertise in sampling pollen species present in Kingston, ON using the Burkard spore and pollen trap.  This research project will involve performing pollen counts during the third trimester and the week of birth, contemporary with KABC CB collection, to provide real-time pollen data that can be linked to the biological samples. Mothers will be skin prick tested for birch, grass and ragweed allergies. The Mitacs intern will collect CB plasma samples, isolate mono-nuclear cells and polarize these cultures into type 1 and type 2 T-helper cells (Th1/Th2).  In allergic diseases, skewing has been demonstrated via cellular staining and cytokine profiling in whole blood as well as isolated peripheral blood mononuclear cells (PBMC). However, the frequency of type 1 T-helper (TH1) and TH2 cells has not been examined closely in atopic and non-atopic cord blood (CB) samples. The Mitacs intern will learn new skills including pollen counting, CB collection/processing, cell culture, and will interact with KABC participants, gaining clinical research skills. Worldwide, the number of individuals diagnosed with allergic disorders has increased dramatically over the past decades. Now, nearly every second child has been sensitized to an allergen by the time they enroll into school. As a consequence, the prevalence of allergies has risen to epidemic proportions, and research must begin to focus on the underlying causes. Research in my lab aims to understand the development of allergic responses, their basis in immunity, and developmental factors that precede their onset. My research program "Slowing the Allergy Epidemic through Understanding and Prevention: A Dual-Themed Research Initiative in Atopy" addresses these questions.The student will use multidisciplinary techniques, to examine the hypothesis that exposure to pollens in pollen-allergic mothers is associated with an altered Th1/Th2 ratio in umbilical cord blood. In doing so, the Mitacs intern will become an integral part of the Kingston Allergy Birth Cohort (KABC) team. Furthermore, the student will take part in pollen counting at the Kingston Health Sciences Center, employing the Burkard trap, and will be taught to identify a variety of pollen species, generating a novel data set.  The student will strive to collect umbilical cord blood from KABC-participating mothers, and contemporaneous pollen counts during the same weeks. The student will obtain written informed consent from the mothers, administer enrolment questionnaires and collect umbilical cord blood samples. The student will learn how to process and cryopreserve the cellular portion of cord blood for future work, and how to store the remaining plasma. Once a sufficient number of samples have been collected, the Mitacs intern will establish the T-cell polarization cultures and determine T-cell population frequency at baseline and after polarization. Skin prick testing in the mothers must be performed by a medical professional, but the Mitacs intern will assist in booking, the preparation of reagents, administration of surveys, and data analysis.  Thus, the student will be an active member of my research team and will have the opportunity to take part in basic as well as clinical research. Basic/complex laboratory techniques, WHMIS, biosafety and Good Clinical Practice (GCP, optional) training will be part of this internship. The student will work with the laboratory manager, and graduate/undergraduate students to learn new techniques and analyze the results. The student will have the opportunity to take part in lab-meetings to present their data and engage in discussions regarding on-going research projects.To interact effectively with KABC participants and lab members, the Mitacs student should be fluent in English. They must be reliable, and capable of upholding the ethical and confidentiality standards required for clinical research. The Mitacs student should also be detail-oriented and able to follow standardized operating procedures (SOPs), including safety procedures and documentation of experiments. Basic computer knowledge (Word, Excel, email) is required. Knowledge of lab techniques such as pipetting, micro-balance, centrifugation, and molecular techniques (i.e. ELISA, qPCR) would be an advantage. Laboratory-specific training including WHMIS and biosafety will be provided and are mandatory. 
Fear of falling (FoF) is a major health problem among community-dwelling older adults (65 years or older) that may contribute to avoidance of activities that they are capable of performing. Around 25% to 85% of older adults report FoF; among these, 20% to 85% curtail their physical activities as a result of their concerns. FoF could lead to a vicious cycle beginning with self-imposed reduction in physical activities, thus predisposing individuals to deconditioning leading to poor balance and musculoskeletal health, which in turn could cause disability, frailty, and further FoF. Therefore, it is not surprising that FoF in itself is a main risk factor for future falls. Traditionally, FoF has been presented as a major psychological consequence of a previous fall. However, it is also reported by significant number of older adults who have never experienced a fall. Objective: To study different factors that can lead to developing FOF among those who never experienced a fall before. Methods: Secondary data analysis of available database on community-dwelling older adults from five international sites (No data collection is required).I am a physical therapist by training with a PhD in Rehabilitation Sciences. My research program focuses on developing knowledge to improve mobility for older adults with osteoporotic fractures, specifically for those with hip fractures. I mix my clinical experience with research skills in my research. I love supervising students and helping them learn new skills and build their future career in research. The ultimate aim of  my research is to improve health outcomes for older adults. Key Tasks to be performed (with the help of the supervisor):- Review literature pertinent to the topic-       Carry out statistical analysis (descriptive and main analysis)-       Summarize findings in a short reportQualifications include experience in data analysis (using SPSS or SAS) and welling to learn new skills and improve their data analysis skills, strong written communication skills, and organizational skills. The students might be able to publish their findings in a peer-reviewed journal.
This research aims at upgrading the properties of thermoplastic materials, including polyolefins and biopolymers, through cost-effective compounding/reactive modification procedures, to create novel blends and composites that have enhanced engineering properties and performance.  The objective is to produce materials with improved thermorheological properties, enhanced electrical conductivity etc.,  suitable for industrial polymer processing operations. Depending on the targeted properties, additives based on graphite/graphene, as well as bio-based additives are used. Successfully upgrading of the properties of thermoplastics will enable their wider adoption in more high value added engineering applications, and will open new opportunities for bio-based and biodegradable materials.My research interests include polymer blends and composites, polymer nanocomposites, polymer rheology, thermoplastic vulcanizates, thermoplastic elastomers and electrically conductive composites. I have worked extensively on material development through polymer blending and reactive modification for a wide-array of industrial processes, such as automotive applications, rotational molding, thermoplastic foaming, and films. In recent years I have been working on biopolymer blends/ reactive compounding, and conductive composites.The student researcher will assist other researchers in the preparation of biopolymer compounds, using  melt compounding . He/She will be responsible for the characterization of the resulting compounds, including mechanical testing, thermal and rheologicalcharacterization and foaming performance. He/She will analyze and interpret the data and she will write a report summarizing all thefindings.The student should have good experimental skills and an ability to work independently. Knowledge on polymer science, or previous experience on polymer testing and characterization is required at least on a basic level. Good oral and written communication skills, as well as basic computer skills including Microsoft Office are required.
The demand for talent in the global marketplace is increasing, and changing the geography of innovation. Today's knowledge economy is fast-paced, fiercely competitive and worldwide in scope.  To succeed in this environment where so many fail, participating firms must seek out the brightest minds from talent pools across the world.  Inventors, researchers, scientists, engineers, entrepreneurs and the like (collectively referred to here as “innovators”) enjoy more mobility rights today than ever in history.  Their readiness to migrate to exploit the best opportunities abroad has only intensified the pressure on firms to attract them.Against that background, what role do economic planners and policymakers have in this recruitment race?  What can governments do to give homegrown firms a competitive edge internationally, while also serving the general interests of the domestic economy? Immigration policy is an obvious factor, but what role do intellectual property rights (IPRs) policies play?  IPRs are designed to foster innovation by protecting innovators’ intellectual assets.  Our goal with this research is to explain how policymakers in both source and host countries can use IPRs policy to maximize the benefits presented by innovator migration.Existing research, including our own, has uncovered the important role that IPRs protection plays in stimulating technology transfer via international trade and foreign direct investment. The proposed research program builds upon that literature by studying the interactions between IPRs policy and innovator migration. We will put forward empirical evidence about the impact of stronger IPRs on innovator migration and explore whether the enactment of stronger IPRs protection in emerging and developing countries nurtured or limited brain drain. I study how countries’ IP regimes, patent regimes in particular, influence trade flows, multinational activity, and with it the diffusion of knowledge and technologies across borders. Access to innovative products and technologies promotes economic growth and development and so, it is really important to understand how firms and their activity are affected by national IP policies, and this is a big part of what my research is about. I use a combination of theoretical modeling and empirical analysis in my work.A student involved in this project will benefit from being closely involved in all stages of the research process, gaining experience with empirical work and seeing how a research program develops. The student will receive training in (a) comprehensive reviews of the related literature, (b) data collection, organization and management of multiple data sets, (c) data graphing and summarizing, (d) specification estimation and testing of econometric models; (e) interpretation of statistical and economic significance of the findings; and (f) the use of statistical software package Stata. Training in economics and econometrics
Unlike others engineering disciplines, Software Engineering (SE) is challenging because software never stops changing. In this changing environment, development teams face diverse problems when building software. For example, software functionalities may become problematic because customer requirements have changed.  Moreover, development teams may face a high workload due to the number of changes requested by users. In such a context, it is hard to prioritize which changes are the most important to achieve the highest level of user satisfaction within the planned schedule and budget. To make matters worse, decisions in SE are usually taken based on personal experience and gut feeling rather than on established scientific evidences.In spite of these challenges, there are still unexplored tools that can improve the way that SE has been performed. Artificial Intelligence, which mimics how human brains work, may be used to improve numerous SE activities. For example, machine learning algorithms could be used to learn from thousands of SE datasets to recommend the best prioritization of user requests. Such algorithms may also predict whether software modifications can be integrated in the code base, which would delay the delivery of such modifications to users. The possibilities are numerous and yet unexplored.In this project, students will conduct research to study large-scale sets of SE data. The studies will have different goals, which range from discovering important patterns in various SE phases – e.g. requirements definition, development,  and testing – to predicting important outcomes using large sets of SE data. For example, how long it will take to implement a given functionality? Which functionalities should be prioritized first in order to achieve the best level of user satisfaction? With such an understanding and predictions, decision making in SE may become more evidence-based, while providing powerful tools for developers and managers to take such decisions.The research group is internationally recognized for its research work in software engineering and service computing.  It is located in Electrical and Computer Engineering Department and the School of Computing at Queen's University.  Queen's university is one of Canada’s oldest and most prestigious universities. Kingston is Canada's first capital and is centrally located between Toronto, Ottawa, and Montreal. With more than 300 years of rich heritage and remarkable scenery, Kingston is one of the most beautiful cities to visit in the summer. The United Nations rates Canada as one of the best countries in the world to live. Dr. Zou and a postdoctoral fellow, Dr. da Costa will work closely with students. These students will also work with other graduate students in the lab. The student will have regular meetings with the supervisors. The student is expected to conduct literature search in order to get familiar with the research domain. The student will learn to crawl several types of SE datasets that s/he will use to apply machine learning techniques. The student is also expected to formulate research hypothesis with the assistance of the supervisors, implement prototypes and conduct experiments in order to validate such research hypothesis. The students will produce reports which summarize the obtained findings. Students are also encouraged to discuss with professors and graduate students from other research groups in order to get familiar to various high quality research as well as receiving feedback to their work. The students will be given opportunities to attend research events, such as technical meetings, research seminars, and conferences whenever available. Completion of the first two years in an undergraduate computer science, computer engineering or related discipline. The student should be able to program in at least one of the major programming languages like C/C++/C#/Java in order to develop research prototypes. Knowledge of scripting languages, such as Perl or Python, and statistical packages like R would be an asset.  The student should demonstrate the capability of conducting research and is willing to learn new material. 
In software development, it is common to use Application Programming Interface (API) to reuse library functions. The APIs are integrated into software applications. The web APIs are developed to enrich the functionalities of client applications accessing the services available in web servers. For example, the client application developers consume Twitter web APIs (https://twitter.com/) to access Twitter services, such as tweeting messages, searching for tweets and checking followers. Due to the simplicity of web APIs, Programmable Web directory (http://www.programmableweb.com/) indicates an exponential increase in the number of web APIs over the last three years. The API providers make continuously changes on the web APIs, such as adding a method into a new version of a web API. When the web APIs start evolving, the web API changes have an impact on the client applications which use the web APIs. The client application developers have no control of the evolution of web APIs and the service providers have little knowledge of the difficulties that the client application developers encounter. Due to the lack of communication between the API providers and the client application developers, the client application developers experience severe challenges of dealing with the code migration, when adopting the web API changes in the client applications. In this project, the students will conduct research to study a large set of web APIs to understand the evolution of web APIs, the adoption process of changes in web APIs in the client applications and the impact of the releasing patterns of web APIs on the client applications. With a better understanding of the effect of the evolution of web APIs on the client applications, the service providers can adjust the process of evolving web APIs to make the changes of web APIs easier to be adopted by the client applications.The Software Reengineering Research group is internationally recognized for its research work in software maintenance, evolution and services computing. The research group includes faculty members, postdoctoral fellows, graduate students and undergraduate students from the Electrical and Computer Engineering Department and the School of Computing at Queen's University in Kingston, Ontario, Canada.  Queen's university is one of Canada’s oldest and most prestigious universities. Kingston is Canada's first capital and is centrally located between Toronto, Ottawa, and Montreal. The United Nations rates Canada as one of the best countries in the world to live.Dr. Zou and a postdoctoral fellow, Dr. da Costa will work closely with the students. The students will also work with other graduate students in the lab. The student will have regular meetings with the supervisors. The student is expected to conduct literature search in order to get familiar with the research domain. The student will learn to crawl new web APIs from the Internet to build a repository, assess the software repositories (such as GitHub) to obtain the client applications, and analyze the data related to web APIs and client applications. The student is also expected to formulate research hypothesis with the assistance of the supervisors, implement prototypes and conduct experiments in order to validate the research hypothesis. The student will produce a report which summarize the findings from the research. The students are also encouraged to discuss with professors and graduate students from other research groups in order to get more exposures to various high quality research and receive feedback for their own work. The students will be given opportunities to attend local research related events, such as technical meetings, research seminars, and conferences if available. Completion of the first two years in an undergraduate computer science, computer engineering or related discipline. The student should be able to program in at least one of the major programming languages like C/C++/C#/Java in order to develop research prototypes. Knowledge of scripting languages, such as Perl or Python, and statistical packages like R would be an asset.  The student should demonstrate the capability of conducting research and is willing to learn new material. 
Health data analytics is increasingly becoming an important research area and involves a number of analytic techniques to extract and link knowledge fast and reliably from multiple data sources to enable decision support for medical practitioners. In Canada, we have a large health data repository called CPCSSN (Canadian Primary Care Sentinel Services Network) that contain 1.5 million patients' data anonymized and stored in a structured data source. This data is collected from the Electronic Medical Record (EMR) systems of the participating physicians and contain patients medical data for each encounter with the physician over multiple years. The data includes disease status, patients' sex, age, lab test results, medication etc. A part of our research focuses on analyzing patients' medical data in the CPCSSN database for the four levels of analytics: Descriptive analytics applies data mining techniques to extract knowledge such as most prevalent disease, health conditions that frequently occur together, and commonly prescribed treatments. Diagnostic analytics apply classification techniques to categorize the health condition, Predictive analytics apply statistical and artificial neural network (ANN) models to predict if a patient is prone to developing a specific disease or health condition, and finally, Prescriptive analytics apply data integration and machine learning models to suggest a number of treatments. This project will focus primarily on predictive analytics with a secondary focus on prescriptive analytics. At the moment we are also starting to look at unstructured text data in doctor's notes using natural language processing (NLP) techniques. The work for this project will build upon our past research on developing an ANN model for Hypertension and develop models to predict mental illness. The prescriptive analytics part will apply the NLP technique that are currently being developed and extract and integrate knowledge from doctors' notes with the structured CPCSSN data to prescribe treatment options.  My research focuses on big data analytics and management (BAM) and service oriented architecture. For big data analytics my students at the BAM lab at Queen's work on developing machine learning models primarily using artificial neural networks and big data analytics systems such as Hadoop, Spark and Spark Stream. A variety of structure SQL and no-Sql data sources including graph data stores are used to store the raw data and generated knowledge. Machine learning models are developed for data clustering, classification and decision support in different application areas. Our cloud-based analytics-as-a-service facilitates access to analytic tools and workflows.The student will work at BAM lab at the School of Computing at Queen's university for the majority of the time. The student must attend research group and individual meetings (typically once a week). The frequency and dates of such meetings will be decided later. The student should also try to attend other relevant research talks and events at the school which are announced by emails. During the 4 month project, the student will explore the state-of-the-art research techniques on prediction of mental illness by finding and reading research papers and relevant information sources (1st month), preprocess the data as necessary to use for developing machine learning models, design and implement the model using a machine learning tool (Matlab, TensorFlow, Knime etc) (2nd month), validate the prediction accuracy of the model using established measures such as precision and recall (3rd month), refine/extend the model as necessary to improve the result and work on the final report (4th month). During this period, the student will meet with medical doctors to get help in understanding the medical terms and concepts and acceptable level of result. The student will give presentations in the group to share the knowledge with other members in the team. The student should have some background knowledge on data management (DBMS), data mining/machine learning (DM/ML) techniques, and artificial neural networks. CPCSSN uses MS-SQL data store. Good communication skill is needed as we work closely with medical doctors. Knowledge of NLP techniques would be good. Most importantly the student must have interest in the type of work as described for this project and have good grades in the courses that teach the above skills. 
Stroke is a leading cause of mobility disability around the world. Optimal recovery is dependent on intensive walking-related training. Limited access to therapists and therapy services limit the ability for patients to acheive the amounts of walking required to induce positive neuroplastic changes and functional recovery. Patients often spend most of their day inactive and alone during hospitalization and once discharged home. We believe that increased emphasis on patient-role in their own rehabilitation will lead to more intensive unsupervised mobility practice and improve recovery. The use of smartphones, tablets, and wearable technologies will be used to guide patients, provide activity cues (pictures), feedback, and support patients in regaining walking function. This research project will focus on the development, beta-testing, and pilot evaluation of a smartphone and/or tablet-based program aimed at engaging patients with recent stroke in safe, intensive, walking-related activities outside of formal therapy sessions. The program will be based on a previously developed, paper-version of the independent mobility and physical activity training (IMPACT) intervention and will include goal-setting, activity selection, contracting, activity monitoring, and progression. It will also be designed to be used in conjunction with commercial wearable activity monitoring devices (e.g. FitBit). . This intervention is based on motor learning theory and research, self-determination theory and the importance of self-efficacy in behaviour change. Evaluation will include pilot testing in patients within an inpatient stroke and brain injury rehabilitation unit, and individuals with chronic stroke living in the community. Pilot testing will include assessments of acceptability from the perspectives of the patient, family, and therapists. In addition, impact of the program on walking activity participation will be assessed using wearable activity monitors.  I am a physiotherapist with research training in the field of Rehabilitation Science. My research is focused on optimizing walking recovery after stroke and other causes of brain injury through the development and evaluation of patient-centred rehabilitation interventions. I am also interested in exploring the use of technology such as wearable activity monitors, smartphones, and tablets to promote walking activity after stroke. The student will be involved in the following tasks: - software/App development- development of education materials for the use of the newly developed application- pilot testing of app with individuals with individuals with stroke- assisting with development and implementation of pilot study evaluation - development and management of pilot study data base- assist with preparation of poster, presentations, and manuscript for  publication describing application development and pilot test results- meeting with supervisor (V. DePaul), and other team members on a regular basisStudent should bring skills in computer programming, and specific experience with tablet and smartphone application development. Specific knowledge of health and rehabilitation is not required. This research will occur within the School of Rehabilitation Therapy, at Queen's University. The student will be supervised by Dr. Vincent DePaul, within the School of Rehabilitation, and will  be supported as appropriate by collaborators within the School of Computing, and Faculty of Engineering and Applied Science.  
Walking dysfunction is one of the most common and disabling symptoms after stroke and other neurological conditions. Physiotherapists spend much of their time working with patients to regain walking ability. Unfortunately, despite their efforts. many patients experience long term difficulties with their walking, including asymmetrical walking patterns, slow inefficient gait, reduced walking tolerance, poor balance control and falls. During rehabilitation, therapists try to facilitate recovery by providing patients with feedback and guidance regarding their performance. While commonly used during therapy sessions, there has been relatively little research that explores optimal content, timing, and frequency of feedback, and the role of learner self-evaluation. Decades of research related to motor skill learning is frequently summarized in a set of rules, or motor learning principles. These principles are frequently used to help trainers and coaches facilitate optimal learning in their students and players. There has been limited application of these motor learning principles in rehabilitation practice. This limited uptake of this research may be rooted in the fact that many of these principles have not been tested in individuals with stroke and in particular in relation to learning walking-related skills. In this study, patients with history of stroke-related walking deficits will be recruited to participate in this study.  Participants will wear custom-developed wearable sensors that allow real-time analysis and feedback to patient regarding their walking pattern. The purpose of this project is to explore the impact of frequency, timing and type of feedback and self-evaluation on learning of a more normal walking pattern in individuals with stroke.I am a physiotherapist with research training in the field of Rehabilitation Science. My research is focused on optimizing walking recovery after stroke and other causes of brain injury through the development and evaluation of patient-centred rehabilitation interventions. These interventions are based in motor learning theory and research. My research includes laboratory and clinic-based activities related to understanding how individuals re-learn walking, and walking-related skills after stroke or other neurological event/illness. Student role may include the following tasks and activities: - preparation and management of study documentation- searching and summarizing relevant scientific literature using online data bases- management of study data base in excel, including conducting basic data analysis with support- development and management of education and training materials- collection of data in movement science laboratory setting- Assist with use and analysis of lab-based tools including GaitRite gait analysis system, motion capture system (OPTOTRAK), wearable sensors (accelerometers)- Assist in preparation of research posters, presentations, and publications as appropriate- Interact with patient-participants as appropriate - Meeting regularly (at least 1 x per week) with Supervisor  (Dr. Vincent DePaul), and other study investigators (at least 1 x /month)This project would be ideal for a student who is interested in being exposed to clinical health-related research, and in particular, research in the field of rehabilitation. While students who are within a health or health-related discipline (e.g. Life sciences, kinesiology/human kinetics, clinical programs such as physiotherapy, occupational therapy) would be appropriate for this study, specific knowledge related to neurology and rehabilitation is an asset but NOT necessary. 
Did you  ever wonder  why an  application you  are using  has become  very slowafter  an update?  And did  you  wonder why  the  developers were  not able  toprevent that slowdown?  At the Software Analysis and Intelligence  Lab (SAIL --http://sail.cs.queensu.ca)  we are  trying to  answer these  questions. We  arepart of  a team  of researchers  worldwide looking  at performance  problems insoftware.While detecting slowdowns  in performance may seem as trivial  as comparing theexecution times  of two  tasks, it  turns out  to be  much more  challenging inpractice.  For example,  how do  you decide  whether a  task has  become slowerbecause of  an error in  an update, or because  new functionality was  added tothe task?  Questions such  as these make  performance analysis  challenging fordevelopers - which is why you see so many performance issues in practice.In  our  recent  work  we  studied  how we  can  help  developers  to  identifyperformance issues  in their applications.  In your internship, you  will buildupon this  work and you  will help us with  finding new insights  by developingnovel approaches and proposing new  dashboards that display performance data ina clear manner.The Software Analysis and Intelligence  Lab (SAIL) is Canada's largest SoftwareEngineering research lab with 16 -  20 researchers at any given time. Currentlythere  are  students  and  researchers  from  over  12  countries  (Bangladesh,Belgium, Canada, China,  Egypt, Germany, India, Iran,  Japan, Mexico, Pakistan,Russia, Taiwan, and  the US). The researchers  at SAIL have a  diverse range ofqualifications  (Undergraduates,  Masters,  PhD,  Post  Doctoral  Fellows,  andProfessors).  Additionally we  have hosted  many international  researchers whoare experts in  a wide range of  computer science research areas.  We have alsohosted summer schools in the area of 'Mining Software Repositories'.The student  will work closely with  Dr. Hassan and Dr.  Bezemer (Post DoctoralFellow). The student will also have  the opportunity to interact with the otherresearchers (16 - 20 at any given time)  in the lab who have expertise in otherareas of  Software Engineering. Given  the theory  developed in our  prior workand the  extracted performance data,  the student will research  new techniquesand approaches  that allow  project stakeholders  to effectively  interact withthe extracted data.The  student will  also have  the  opportunity to  learn the  various steps  ofconducting a research project in the software engineering domain:1. Literature search2. Hypothesis building3. Data collection, and4. Hypothesis validation. Additionally  the  student  will  assess  third-party  software  libraries  foractively  displaying  data  like  the  Google Web  Toolkit  or  the  Jitsu  webapplication toolkit. Using one of these  libraries, the student will develop aninteractive application  to display  the performance data  to a  user, allowingthe  user to  click on  certain parts  of the  data to  view more  detail. Oncedeveloped the  student will perform  user studies to understand  how developersmake  use of  such toolkits  in their  daily practices.  The student  will alsolearn how to prepare weekly reports  and monthly presentations for the researchgroup.   The  skills   learned   are  transferable   and   applicable  to   anysoftware-related job the student may undertake in the future.Basic  familiarity  with programming  in  the  standard imperative  programminglanguages like Java,  C/C++ and C# is required. In  addition, knowledge of dataand file  manipulation in  the Unix/Linux  environment, of  scripting languages(Python,  Perl),  of  web  development (HTML,  JavaScript,  CSS,  XML,  XQuery,jQuery), of data analysis and of visualization would all be considered assets.
Much software  engineering research  is focused  on the  creation of  models topredict  effort   requirements  and  defect  probabilities.   Such  models  areimportant means  for practitioners  to judge  their current  project situation,optimize  the  allocation   of  their  resources,  and   make  informed  futuredecisions.  However,  software engineering  data  contains  a large  amount  ofvariability  and has  high  number  of dimensions  (many  different metrics  tomeasure  the  quality of  software).  Recent  research demonstrates  that  suchvariability leads  to poor  fits of  machine learning  models to  the underlyingdata. Recent results suggests' the  splitting of datasets into more fine-grainedsubsets with similar properties (i.e. local models).In  this project  we  intend to  study  how  to build  such  local models.  Onequestion we  hope to answer is:  which clustering algorithms would  be the bestto  split the  dataset  into smaller  groups, such  that  the software  qualitymodels  are  more  accurate  in  capturing  and  describing  the  behaviour  ofsoftware?  We  will also  experiment  with  non-linear statistical  models  anddetermine if they would be better at modelling software engineering data.The Software Analysis and Intelligence  Lab (SAIL) is Canada's largest SoftwareEngineering research lab with 16 -  20 researchers at any given time. Currentlythere  are  students  and  researchers  from  over  12  countries  (Bangladesh,Belgium, Canada, China,  Egypt, Germany, India, Iran,  Japan, Mexico, Pakistan,Russia, Taiwan, and  the US). The researchers  at SAIL have a  diverse range ofqualifications  (Undergraduates,  Masters,  PhD,  Post  Doctoral  Fellows,  andProfessors).  Additionally we  have hosted  many international  researchers whoare experts in  a wide range of  computer science research areas.  We have alsohosted summer schools in the area of 'Mining Software Repositories'.Dr. Hassan, Dr. Bezemer (Post Doctoral  Fellow), and Mr.Sami (PhD Student) willwork with the  student at SAIL. The  student will also have  the opportunity tointeract with the other researchers (16 - 20  at any given time) in the lab whohave expertise in  other areas of Software Engineering. The  student will learnto perform a  literature search through cataloging related  research. They willattend research  meetings and provide input  along with other SAIL  members, inorder to  come up with  possible solutions to  measure the quality  of softwaresystems. The student  will formalize the theory as hypotheses  and then collectand analyze  the data from existing  software systems in order  to validate thevarious hypotheses. At the end of the  project the student along with the otherresearchers will  consolidate the  results in  an academic  paper that  will besubmitted for publication.The student  will learn the various  steps of conducting a  research project inthe software engineering domain:1. Literature search2. Hypothesis building3. Data collection, and4. Hypothesis validation. They will  build and  apply software  tools for  extracting and  analyzing datafrom  various open  source  projects.  They will  learn  how  to mine  softwarerepositories,  such as  source  code and  bug repositories,  and  how to  buildstatistical models  that help  us better  understand the  information retrievedfrom these  repositories. The  student will  also learn  how to  prepare weeklyreports and  monthly presentations for  the research group. The  skills learnedare transferable  and applicable  to any software-related  job the  student mayundertake in the future.Completion  of  the first  two  years  in  an undergraduate  computer  science,computer  engineering or  related discipline.  The  student should  be able  toprogram in at  least one of the major programming  languages like C/C++/C#/Javain order to implement early research  prototypes. The student should display aninterest in  and a  willingness to  learn about how  research is  performed anddisseminated. Industrial  experience related  to software development  would beconsidered an asset.  Knowledge of scripting languages like Perl  or Python andstatistical packages like R would also be considered an asset.
Did you ever  wonder how hard it is  develop an iPhone or Android  app? Did youever wonder who works on these apps?  How hard is it compared to developing theFirefox web  browser? At the  Software Analysis  and Intelligence Lab  (SAIL --http://sail.cs.queensu.ca/) we  are trying  to answer  these questions.  We arepart of a  team of researchers worldwide  looking at this new  type of softwaredevelopment, called mobile software development.Today, software  engineering research  focuses on traditional  software systemslike the Firefox web browser or  Microsoft Windows, which take years to developand  teams of  designers,  developers and  debuggers.  Software engineering  israpidly changing though. Emerging domains,  such as mobile devices, are growingrapidly and depend  heavily on new software operating systems  like Android andthe  applications that  they  run, commonly  referred to  as  apps. The  mobiledevice industry,  including smartphones  and tablets, is  one of  the strongestemerging industries today  with an estimated worth over 30  billion dollars andstrong market growth trends.Software  engineers  for  mobile  devices  are faced  with  new  and  differentchallenges  than  developers  who  develop traditional  software  systems.  Forexample, since  power consumption  and memory  usage are  a scarce  resource onmobile devices, large calculations are often  performed on external ULSS - likethe cloud computing infrastructure that Amazon, Google and Microsoft provide.Thus software  development for mobile  devices has  its own set  of interestingchallenges. The changes to the  development process required by mobile softwaresystems have not  yet been defined. In particular, the  quality of the softwaredeveloped for  the mobile industry is  of paramount importance to  the millionsof users who depend on them everyday.In this  project we intend to  study the different aspects  of software qualitywith respect to mobile applications.The Software Analysis and Intelligence  Lab (SAIL) is Canada's largest SoftwareEngineering research lab with 16 -  20 researchers at any given time. Currentlythere  are  students  and  researchers  from  over  12  countries  (Bangladesh,Belgium, Canada, China,  Egypt, Germany, India, Iran,  Japan, Mexico, Pakistan,Russia, Taiwan, and  the US). The researchers  at SAIL have a  diverse range ofqualifications  (Undergraduates,  Masters,  PhD,  Post  Doctoral  Fellows,  andProfessors).  Additionally we  have hosted  many international  researchers whoare experts in  a wide range of  computer science research areas.  We have alsohosted summer schools in the area of 'Mining Software Repositories'.Dr.Hassan, Dr.  Bezemer (Post  Doctoral Fellow), and  Mr. Hassan  (PhD Student)will work with the student at SAIL.  The student will also have the opportunityto interact with the  other researchers (16 - 20 at any given  time) in the labwho have  expertise in other  areas of  Software Engineering. The  student willlearn to perform a literature  search through cataloging related research. Theywill attend research meetings and provide  input along with other SAIL members,in order to  come up with possible  solutions to measure the  quality of mobilesoftware systems. The student will formalize  the theory as hypotheses and thencollect and analyze the data from  existing mobile software systems in order tovalidate the  various hypotheses. At the  end of the project  the student alongwith the  other researchers will consolidate  the results in an  academic paperthat will be submitted for publication.The student  will learn the various  steps of conducting a  research project inthe software engineering domain:1. Literature search2. Hypothesis building3. Data collection, and4. Hypothesis validation. They will  build and  apply software  tools for  extracting and  analyzing datafrom various mobile open source projects.  They will learn how to mine softwarerepositories,  such as  source  code and  bug repositories,  and  how to  buildstatistical models  that help  us better  understand the  information retrievedfrom these  repositories. The  student will  also learn  how to  prepare weeklyreports and  monthly presentations for  the research group. The  skills learnedare transferable  and applicable  to any software-related  job the  student mayundertake in the future.Completion  of  the first  two  years  in  an undergraduate  computer  science,computer  engineering or  related discipline.  The  student should  be able  toprogram in at  least one of the major programming  languages like C/C++/C#/Javain order to implement early research  prototypes. The student should display aninterest in  and a  willingness to  learn about how  research is  performed anddisseminated. Industrial  experience related  to software development  would beconsidered an asset.  Knowledge of scripting languages like Perl  or Python andstatistical packages like R would also be considered an asset.
Traditional search problems are concerned with finding objects in specific domains. Numerous variations and models have been proposed in theoretical computer science with emphasis on domain exploration and searching, and a number of elegant algorithmic solutions have been proposed trying to cope with different resource limitations. In this project, we will investigate the problem of searching with multiple robots  for two or more objects that need to be brought together. We assume that the underlying domain is known and that robots can move with constant speed. Once an object is located, it can be carried around affecting the moving speed. Given that robots perform under certain communication protocols, e.g. wirelessly  (instant  & distant communication)  or face-to-face (no distant communication), what would be a trajectory that minimizes the time for locating the objects and bringing them together? The above algorithmic optimization problem falls under the category of the so-called theory of online algorithms, in which part of the input is unknown, and it is revealed as the algorithm is executed. As a result, the standard measure of effectiveness is to compare the behavior of the online algorithm to that of the best offline algorithm that has full information. Our goal in this project will be to design clever online algorithms that will cope with the lack of information or lack of communication. Interestingly, the problem admits different levels of input uncertainty, e.g.  pertaining to the knowledge of the penalty for carrying objects. Part of our focus will be to understand what communication requirements can be relaxed without affecting much the effectiveness of our solution. We hope that our findings will find applications in real life rescuing problems, where robots need to locate potential victims over unknown domains that are under emergency.My research focuses on understanding the boundaries of efficient algorithms as it is imposed by limited resources. My interests lie in the following categories- Combinatorial Optimization- Convex Optimization - Game Theory- Distributed Computing Most of my research touches on algorithmic questions related to combinatorial problems with emphasis on the approximability and inaproximability of intractable optimization problems using tools from convex optimization.  I am also interested in algorithmic questions in game theory and distributed computing, where algorithmic boundaries are imposed by limitations beyond computation power, e.g. self-interest of participating agents, partial information, or lack of information.The student will first study existing literature on exploration and searching over unknown domains (an area that lies in the intersection of distributed and online algorithms). The goal will be to familiarize with the design of algorithms under input uncertainty, along with the appropriate performance analysis. Then, the student will examine variations of the given problem, and subsequently will propose efficient online algorithms for solving them.Student should be familiar with the theory of Algorithmic Design and Analysis. As such, it is essential that the student is comfortable with rigorous mathematical thinking. Ability to program (in any language, e.g. c++, python) will be considered an asset, but is not required. Project is ideal for students in Applied Mathematics, Computer Science, and Electrical and Computer Engineering. 
Traditional search problems are concerned with finding objects in specific domains. Numerous variations and models have been proposed in theoretical computer science with emphasis on domain exploration and searching, and a number of elegant algorithmic solutions have been proposed trying to cope with different resource limitations. In this project, we will investigate the problem of searching with multiple robots that may potentially fail to work properly. We assume that robots perform in a known environment, where one or more objects are hidden. The goal is that the robots locate the objects in the minimum possible time. Traditional fault-tolerance search in distributed algorithmic design assumes that a bounded number of robots may fail to work properly. Not much work has been done if failure occurs with certain probability. For example, in traditional searching, a non-faulty robot will always locate an object if it passes over it, while a faulty robot will not detect the object even if it passes over it. However it is more realistic to assume that a robot will detect the target object if it passes over it only with some (known) probability. Under this assumption, we would like to decide the robots' trajectories that minimize the expected time for locating the objects. The above algorithmic optimization problem falls under the category of the so-called theory of online algorithms and distributed algorithm design, in which part of the input is unknown, and it is revealed as the algorithm is executed. As a result, the standard measure of effectiveness is to compare the behavior of the online algorithm to that of the best offline algorithm that has full information.  Our goal in this project will be to design clever online/distributed algorithms that will cope with the lack of information and lack of certainty.My research focuses on understanding the boundaries of efficient algorithms as it is imposed by limited resources. My interests lie in the following categories- Combinatorial Optimization- Convex Optimization - Game Theory- Distributed Computing Most of my research touches on algorithmic questions related to combinatorial problems with emphasis on the approximability and inaproximability of intractable optimization problems using tools from convex optimization.  I am also interested in algorithmic questions in game theory and distributed computing, where algorithmic boundaries are imposed by limitations beyond computation power, e.g. self-interest of participating agents, partial information, or lack of information.The student will first study existing literature on exploration and searching over unknown domains (an area that lies in the intersection of distributed and online algorithms). The goal will be to familiarize with the design of algorithms under input uncertainty, along with the appropriate performance analysis. Then, the student will examine variations of the given problem, and subsequently will propose efficient online algorithms for solving them.Student should be familiar with the theory of Algorithmic Design and Analysis. As such, it is essential that the student is comfortable with rigorous mathematical thinking. Ability to program (in any language, e.g. c++, python) will be considered an asset, but is not required. Project is ideal for students in Applied Mathematics, Computer Science, and Electrical & Computer Engineering. 
A number of players interact over a network trying to form pairwise agreements (contracts). Each agent can participate only in a limited number of agreements, each of which generates some revenue. As the revenue of a contract has to be split among participants, self-interested players are bargaining for the highest possible profit. Will negotiations stabilize to a fair solution? If yes, what contracts will be formed, and how will revenue be split among participating players so that no player finds the solution unfair? The answer depends on the topology of the underlying network, as well as the underlying notion of stability that determines the bargaining strategies of the players. Predicting such stable outcomes has attracted much attention both in social and mathematical sciences. In this project, our goal will be to discover new notions of stability that could explain bargaining behaviors of agents over arbitrary networks. A number of known results have already drawn surprising and deep connections between properties of basic Linear Programming formulations and the existence of stable outcomes for very intuitive notions of stability. Our strategy will be to study families of strong Linear Programming relaxations in order to extract new notions of stability. In parallel, we will investigate whether these notions of stability can predict outcomes in natural iterative bargaining games where players adopt compatible strategies.My research focuses on understanding the boundaries of efficient algorithms as it is imposed by limited resources. My interests lie in the following categories- Combinatorial Optimization- Convex Optimization - Game Theory- Distributed Computing Most of my research touches on algorithmic questions related to combinatorial problems with emphasis on the approximability and inaproximability of intractable optimization problems using tools from convex optimization.  I am also interested in algorithmic questions in game theory and distributed computing, where algorithmic boundaries are imposed by limitations beyond computation power, e.g. self-interest of participating agents, partial information, or lack of information.The student will first familiarize with existing literature from Game Theory that studies notions of stability for bargaining games. That will be followed by familiarization with related literature on Linear Programming and its connections to stable outcomes for bargaining games. Then, the student will learn a contemporary and fascinating theory for strengthening Linear Programming relaxations, and how it is used in modern algorithmic design. Finally, the student will examine existing families of Linear Programs whose structural properties will reveal new notions of stability. Time permitting, the student will contrast the theoretical prediction of stable outcomes to the limit outcomes of iterative bargaining games where players will have adopted related strategies. Student should be familiar with the theory of Linear Programming and in particular Duality Theory.  Familiarity with rigorous arguments is essential. The rest of the mathematical background (if required) will be covered during the program. Ability to program (in any language, e.g. c++, python) will be considered an asset, but is not required. 
Research includes five steps:1.Literature survey,2. Theories, approaches, and modelling,3. Data analysis,4. Computational analysis, and5. Technical reports and publications.Theories on fatigue fracture of engineering materials and structure will be studies. 1. Follow steps of research2. Present data/ results over research steps3. Following research steps under my direct  supervision Requirements: 1. A good Matlab programming skill,2. A good FE analysis (Ansys software)3. Skills in collecting, and plotting results
The student would focus on one or both topics of complex networks and graph searching.  Both topics present strong avenues to explore topics in pure and applied mathematics, and interface with other disciplines such as computer science, biology, and the social sciences. Depending on the background of the student, there are a number of computing projects that may be completed in both areas of study.On the topic of complex networks, the student would study new and existing models for real-world complex networks. Many models have been proposed which simulate one or more properties of complex networks, such as power law degree distributions, and the small world property. Models are usually stochastic, and involve simple rules which often lead to interesting self-organizing behavior in networks. Spatial models, where nodes are embedded in space and edges are drawn based on the relative distance of nodes, are playing an increasingly important role. The student will consider spatial models such as Spatially Preferred Attachment, geometric Protean, and the hyperbolic graph model and study their properties. We will consider variants of these models and probe the graphs they generate. Depending on the background on the student, simulations will be run for the models, and machine learning (artificial intelligence) techniques will be employed to determine which models best fit real world data.On the topic of graph searching, the student will first get up to speed on the state-of-the-art on Cops and Robbers games and the cop number. We will focus on analyzing graphs with small cop number, and try to determine the minimum order graphs with cop number 3. In another direction, we will consider new graphs with the conjectured maximum cop number (arising in Meyniel's conjecture). For this, the student will gain background on combinatorial designs and finite geometry.Our age of big data poses both challenges and opportunities to researchers on networks. Network science now enjoys access to a wealth of data, and mathematicians and scientists are just beginning to mine this data to look for patterns.My research is in graph theory, with applications to real-world complex networks such as the web graph, on-line social networks such as Facebook and Twitter, and protein interaction networks in living cells. I am working on developing mathematical models for complex networks, with applications to web search, the spread of social influence, and finding biologically central proteins. The role of the student will be to first get acquainted with the existing literature on complex networks and graph searching. My three books in these areas, along with a selection of research papers, will make up the reading list. The student and I will meet on a regular basis to discuss readings, and brainstorm new ideas related to the research topics. The student will make regular presentations on their research, and will attend the Graphs at Ryerson research seminars.If the student has computing background, then the student will run simulations of various graph models. The student will use new existing programming code to do so, and have access to the RAMLab facilities in our Mathematics Department to complete their project. A background in mathematics or computer science is essential. A motivated student in other STEM disciplines (such as Physics, Biology, or Engineering) may also apply. An undergraduate course in discrete mathematics would be sufficient background. Some elementary background in linear algebra and probability theory would be helpful but not essential.
The origins of the current obesity epidemic start in early life. The 2004 Canadian Community Health Survey reported that the number of overweight/obese adolescents aged 12-17 years has more than doubled since 1978/79. Obese children are at high risk of becoming obese adults and suffering from chronic diseases such as cardiovascular disease, high blood pressure, stroke and diabetes. In 2001, the associated economic cost of obesity was $4.3 billion demonstrating the costly impact of an unhealthy population on Canada’s health care burden.  Screen time activities have been identified as one of the etiological factors contributing to obesity in children. It is unknown if this is due to decreased physical activity or increased energy intake. Given that these activities are common in the pre-meal environment, it is imperative to determine how they affect hunger and food intake. We recently reported that glucose suppressed short-term food intake and pre-meal video game playing lead to increased mealtime satiation in normal weights boys. An ongoing study in our laboratory will examine if these effects are different in overweight/obese boys. Physically active video games have been suggested as healthy alternatives to sedentary video games but studies on their efficiency are limited in children. The objective of the current study is to investigate the effect of active video game playing before mealtime on children’s subjective appetite and food intake following the consumption of a glucose preload. Normal weight, overweight, and obese boys and girls in the age range of 9 to 14 years will consume a glucose preload and play a physically active video game on Nintendo® Wii for 30 minutes prior to meal consumption. Energy intake will be measured at the meals. As the causes of obesity remain undefined, the potential benefits from this study will be a better understanding of the regulation of food Our research program focuses exclusively on the determinants of overeating and obesity in children by identifying the physiologic and environmental determinants that control appetite and food intake, and leading to positive energy balances. Our Food Intake Regulation & Satiety Testing (FIRST) Laboratory is the only research facility in Canada dedicated to this area of research. We have a fully equipped satiety testing and exercise physiology laboratory, and a large experimental kitchen for developing food formulations. In addition, we have taken a leadership role in this area of research by validating many of the study protocols and test instruments that are Reporting directly to the research associate, you will provide assistance to the applied research team and participate in development of project study designs. As part of an interdisciplinary team, you will learn basic laboratory practices central to clinical nutrition research including anthropometrics, food preparation, fitness testing, running experimental sessions, data input and analysis, and literature review. You will have the opportunity to work with a special pediatric population. You will be expected to present your progress during weekly laboratory meetings and contribute to final written and oral reports for scientific and lay audiences including manuscripts to peer-reviewed journals.  The ideal candidate will have completed courses in nutrition and exercise physiology, and will have completed at least one research methods course and have previous experience working with children. The candidate must have strong written and verbal communication skills, especially in the explanation of complex concepts to a non-technical audience. Proficiency in Microsoft Office is required, and experience using statistical software would be helpful. The candidate must have exceptionally strong conceptual, analytical and problem solving skills. A track record of excellence in meeting program objectives and deadlines is an expectation of the position. 
Ground Source Heat Pumps (GSHPs) have the potential to replace conventional HVAC systems reducing CO2 emission and strain on the electrical grid. With predictions that 60% of the world population will be living in urban areas by 2030, GSHPs offer a way of meeting high energy demand that large cities will be facing in the next few decades. The aim of this research is to address the problems of long payback periods associated with the comparatively low cost of natural gas heating, as well as the long-term cooling of the ground (known as thermal imbalance) from buildings that require large amounts of heating. Both of these drawbacks could be alleviated with Solar Assisted Ground Source Heat Pumps (SAGSHPs). SAGSHPs provide free heating from the sun, thereby economically offsetting natural gas usage. Further, they restore heat to the ground, eliminating thermal imbalance associated with a heat deficit, ensuring long-term economical operation. A numerical algorithm will be developed to compute the operating and economic characteristics of SAGSHPs. The algorithm will be applied to a variety of commercial buildings. The goal of the project is to increase our understanding of these new systems and how they might change the landscape of GSHP installations.Geo-exchange systems, or ground source heat pumps (GSHPs) have the potential to revolutionize the heating and cooling industry. Homes and businesses can be efficiently heated and cooled by exchanging heat with the ground, drawing heat out of the ground in winter, and injecting heat into the ground in the summer. These systems reduce CO2 emissions and electricity consumption. Our group develops algorithms to model and optimize various geo-exchange technologies, including solar assisted ground source heat pumps (SAGSHPs) and nano-engineered underground thermal storage systems. The student will begin by performing a background literature review on GSHP and Solar Thermal technologies. The student will review and learn how to use our existing GSHP computational algorithm, and then code in sub-modules to consider the effects of solar heat assisting. Finally, the student will perform calculations and analysis of the technical feasibility and economic viability of SAGSHPs. The student will work in a team environment with the professor, postdoctoral fellows, graduate students, and other undergraduate researchers. The student will participate in group discussions and meetings, and obtain guidance on assessing the background literature, and performing computations. The student may also participate in report or manuscript preparation.A background in Mechanical Engineering is preferred.The following specific skills and experience are highly preferred:-Experience with computer programming, having written codes in C/C++, Fortran, or Matlab (or similar)The following course experience is highly valued:-Calculus-Thermodynamics-Fluid Mechanics-Heat Transfer-Numerical Methods
The automotive and aerospace industry is facing a significant challenge in reducing the weight of vehicles to improve fuel economy and reduce anthropogenic greenhouse gas emissions without compromising safety and reliability. The reduction of motor vehicle weight can be best achieved via combining the use of lightweight materials with innovative structural design. Due to one of its excellent properties, magnesium (density: 1.74 g/cm3, which is the lowest of all the structural metals) has recently emerged as a promising candidate for the lightweight considerations and thus increasing the fuel efficiency of vehicles. The application of magnesium alloys inevitably involves welding, which is one of key joining techniques in manufacturing critical engineering components in the automotive and aerospace industry. Friction stir welding (FSW) and ultrasonic spot welding, being relatively new solid-state joining techniques, have been referred to as “green” technology by many researchers due to their energy efficiency and environment friendliness. They are enabling technology for joining lightweight magnesium and aluminum alloys which were classified as unweldable by traditional fusion welding. They are thus considered by many researchers to be the most significant development in the area of materials joining. The objective of this project is to identify the relationships among the welding parameters, microstructures, and mechanical properties of friction stir welded and ultrasonic spot welded magnesium alloys, so as to promote the applications of the solid-state joining technology and lightweight magnesium alloys in Canadian manufacturing industry. This project will involve research collaboration with Canadian federal government labs. Dr. Daolun Chen, Fellow of Canadian Academy of Engineering, has established a world-leading research program aimed at understanding relationships between material microstructure and properties, including advanced materials and lightweight materials. His research program has focused on the mechanical properties, deformation, fatigue, microstructural characterization, welding and joining. He has published 350 peer-reviewed papers, and is a recipient of many prestigious awards, including MetSoc Distinguished Materials Scientist Award, MetSoc Award for Research Excellence, Premier’s Research Excellence Award, Sarwan Sahota Distinguished Scholar Award. Dr. Chen is an Associate Editor or a member of Editorial Board of 27 journals. See more information at http://www.ryerson.ca/~dchen/biography.html The student will be first trained on how to use the state-of-the-art equipment (optical microscope, scanning electron microscope, hardness tester, ultrasonic welding system, tensile testing machine, fatigue testing system, X-ray diffractometer, etc.) by a technician and other graduate students in Dr. Chen’s laboratory. The student will work initially with another graduate student, but will ultimately be responsible for the microstructural characterization of materials. This will involve the preparation of metallographic samples (cutting, mounting, grinding, polishing and etching) and the identification of phases in both cast and extruded magnesium alloys. The student will also be responsible for tensile and fatigue tests that allow for the structural design and life prediction of structural components. The student will assist in preparing a journal article for publication in a peer-reviewed scientific journal or conference. The student will work and interact with graduate students, but will be directly supervised by Dr. Chen, who will meet with the student every week to monitor progress and provide advice.Enthusiasm required. Good knowledge in materials science and engineering. Good oral and written communication in English, problem-analyzing and problem-solving skills, and critical/creative thinking. Good personal management skills (e.g., positive attitude, effective time management, initiative taking and goal setting, etc.), and teamwork skills (contributing to team goals, respecting differences, encouraging a free discussion of new ideas, event/project planning, etc.).
Rapid innovations in Virtual Reality technology have led to its use storytelling, gaming, as well as research.  To date, however, researchers are still in the infancy of understanding how variations within virtual environments can affect users.  Best-practices for encouraging a sense of presence, immediacy, embodiment or even urgency in these environments is still an area of experimentation.  This project continues our collaborative work with psychologists, computer scientists, and film-makers in developing tools, technology, and content for virtual reality.    Successful Interns will help write custom software within Unity or Unreal for playback on Oculus Rift, HTC Vive, and Android-based headsets, as well as with developing interactive scenarios for our content and psychology experiments.  Dr Richard Lachman is Director of the Experiential Media Institute, Director of Zone Learning (Ryerson University’s entrepreneurial incubator program), and Associate Professor in the RTA School of Media at Ryerson University.  He is a computer-science graduate of MIT, holds a masters in Interactive Cinema from the MIT Media Lab, and a doctorate in Computer Science from UNE in Australia.  He is also Gemini Award-winning producer of digital media, and his work in the games industry has been featured in the New York Times, USA Today and Time Magazine.  His research interests include virtual reality, locative media, gaming, and transmedia storytelling.The student will join our team to assist in adding functionality to the VR experimental setup of the project.  The code-base uses Android, Unity Pro, and Unreal Engine environments for our desktop, mobile-device, and Oculus Rift client.  The student will be integrated into a development team including graduate students, developers, designers, film-makers, and industry-partners.  They will work closely with the development lead on a particular feature of the overall experiments.  We are looking for a Computer Science student to assist our team.  Specific skill requirements are: Android app development; Unity or Unreal development; C# development.  Student should be comfortable learning new APIs and experimental libraries specifically around video-processing, compression, frame-manipulation/compositing, computer vision, and 3D graphics.  



This application pursues the work started with an ethnographic study1 conducted in Paris, France (2013-2014). The study documented that prostate cancer (PC) survivors and patients in any stage of their treatment trajectory reported having had little or no exposure to PC-related information delivered by popular media sources. The results revealed that both radio and television programs on PC were usually transmitted early in the afternoon with no evening re-transmission. The apparent ineffectiveness of this strategy of relying on an intermediary group (i.e., women) to disseminate PC-related information to men (the target audience) is the catalyst for this proposed research. The research questions are: (a) What is the media professionals’ perceived level of men’s interest in learning about PC from blogs, social media, TV/radio and other websites? (b) What direction/advice is given to TV and radio producers regarding how and when to most appropriately broadcast PC programs to reach men in various social strata? (c) Why have TV and radio media apparently missed opportunities to directly reach the male population to educate them about prostate health and PC? The research aims are: Identify which type of media coverage would best provide answers to men’s concerns about PC; and, explore avenues to enhance men’s exposure to PC-related information and encourage their pursuit of further information from popular media sources. The Core of Social Representation Theory2,3 will frame this study. The method will involve individual interviews conducted by telephone, face-to-face, or by Skype, with media professionals and producers. Data from the individual interviews will be digitally audio-recorded, and transcribed verbatim will be coded using the qualitative software Atlas ti 7.0. Data analysis. Thematic analysis4 will be used to systematically retrieve, assemble, and examine the transcribed texts collected by interviews. Confirmation of the final interpretation of the findings will be done with 5 volunteers.Dr. Zanchetta studies Francophone linguistic minority populations and masculinity as a determinant of health. Since 2013 she started her research program in France about issues of transcultural representation of prostate cancer. She also studies media, health communication and men’s health. She is leading since 2014 an international scientific collaboration between Ryerson University and University Denis Diderot (Paris). Recently, her studies involve global health and global equity in the impact evaluation of master educated graduates in international health and nutritional policy within the African Francophone countries. Student should be knowledgeable of issues of mass health communication and mass health education, men’s health and PC in metropolitan France. By doing so, the expected learning outcomes for the student research trainee are: (1) the acquisition of skills to work in an interdisciplinary research team; (2) the acquisition of refined analytical skills in a qualitative study; (3) the acquisition of high conceptual skills, (4) the development of scholarly writing skills for publication. The plan of work involves: 1. Participate in the data collection interviews.2. Transcribe recorded interviews.3. Conduct transcripts coding, findings’ analysis and verification of final interpretation of findings.4. Co-author scientific abstracts and a scholarly manuscript.Specific tasks are:- Participate in a training on RefWorks, CINAHL, MEDLINE database with a librarian.- Review publications about qualitative inquiry including data analysis using inductive methods (thematic analysis).- Arrange individual interviews (via telephone, skype, Facebook) with prospective participants.- Create with the PI, a preliminary list of codes.- Proceed to the coding of all interviews transcripts.- Conduct a literature review in French and English to support final interpretation of findings.- Participate in the verification of the final interpretation of findings by preparing summaries, diagrams, as well as providing instructions to proceed and collecting appraisals and comments.- Co-author two abstracts for scientific Canadian and French conferences and one scholarly manuscript in French and at least, one opinion letter to be submitted to the French press. All further dissemination material will be produced in French and English languages, as appropriate for the target journals, media, and events.Students will work under direct supervision of Dr. Zanchetta in an academic/research environment with the participation of media, social sciences researchers.  Students should be update about the social facts related to and epidemiology of prostate cancer in France. For the student the required personal skills include: creativity, inquisitiveness, independence, work autonomy, had successfully completed a research methods course, computer literacy, able to follow instructions and meet deadlines, mastery of English language (oral and read), as well as, to demonstrate excellent organizational skills. Mastery of written English is an asset.
Finite element analysis software is frequently used in practice for the analysis and design of reinforced concrete building structures. The objective of this study is to further improve an existing computer program in analyzing reinforced concrete frame structures. New or improved features are to be added into the code. First, a number of simple structures will be modeled using the existing software and current areas for improvements will be determined. The existing code will be debugged and optimized for faster speed and better computation accuracy. Then, new code and features will be developed and implemented. Finally, the improved code will be tested and debugged by modeling simple and more complex frame structures. Prof. Guner has over ten years of research, teaching and structural engineering experience. His research interests include nonlinear analysis of concrete structures subjected to static, impact, blast and earthquake loads, computational modeling of concrete behaviour, computer programming, and development of practical analysis software. He is a member of the joint ACI-ASCE Committee 447, Finite Element Analysis of Reinforced Concrete Structures, and fib working party 4.4.7, Non-Linear Dynamic Analysis for Seismic Evaluation of RC Frames. Use computer programs to analyze structures, compare analysis results with experimental results, improve the existing software using FORTRAN language, meet with the professor regularly, attend relevant courses, network with other students, and attend social activities.Good knowledge on code optimization, debugging and FORTRAN language, and interest in finite element analysis of structures. 
The objective is to analyze concrete building structures using computer software. The main research finding sought is a more efficient way of modeling building structures. The following stages will be undertaken.Stage 1: Training for computer-aided analysis of simple building components- Learn how to use the modeling software. Available resources: meetings with the supervisor, a user’s manual, two user bulletins, and two research papers.- Model and analyze previously-tested beams, and a simple previously-tested frame. - Compare the analysis results with the experimental results. - Assess how closely they match. Present and discuss the results with the supervisor.Stage 2: Analysis of more complex structures, and parametric studies to improve the results obtained.- Model and analyze previously-tested more complex frames.- Compare the analysis results with the experimental results. - Conduct parametric analyses to improve the analysis results. Investigate the time step length, maximum number of iterations, and shear protection factor.- Assess the influences on the analysis results. Present and discuss the results with the supervisor.Stage 3: Synthesis of the results, and composition of the final report.- Using Excel Spreadsheets, plot the results obtained. - Evaluate the influences of parameters examined in the previous stage.- Reach conclusions. Present and discuss them with the supervisor.- Compose and submit the final report for comments. Address the comments, and resubmit the report. Prof. Guner has over ten years of research, teaching and structural engineering experience. His research interests include nonlinear analysis of concrete structures subjected to static, impact, blast and earthquake loads, computational modeling of concrete behaviour, computer programming, and development of practical analysis software. He is a member of the joint ACI-ASCE Committee 447, Finite Element Analysis of Reinforced Concrete Structures, and fib working party 4.4.7, Non-Linear Dynamic Analysis for Seismic Evaluation of RC Frames. - The student will conduct literature review, use computer programs to model and analyze structures, compare analysis results with experimental results, use Excel spreadsheets, write reports in Word, meet with the professor regularly, attend relevant courStrong interest in structural analysis and computer applications, and knowledge on Excel spreadsheet graph plotting applications. Some knowledge on computer programing and structural analysis software, such as SAP200, may be an asset.
Finite element analysis software is frequently used in practice for the analysis and design of reinforced concrete frame structures. The objective of this study is to further improve the existing pre-processor software in modeling frame structures. New or improved features are to be added into the software. First, a number of simple frame structures will be modeled using the existing software and current areas for improvement will be determined. Then, new software functions or features will be developed and implemented. Finally, the improved software will be tested and debugged by modeling simple and more complex frame structures. Prof. Guner has over ten years of research, teaching and structural engineering experience. His research interests include nonlinear analysis of concrete structures subjected to static, impact, blast and earthquake loads, computational modeling of concrete behaviour, computer programming, and development of practical analysis software. He is a member of the joint ACI-ASCE Committee 447, Finite Element Analysis of Reinforced Concrete Structures, and fib working party 4.4.7, Non-Linear Dynamic Analysis for Seismic Evaluation of RC Frames. Use computer programs to analyze structures, compare analysis results with experimental results, improve and debug the existing software using object-oriented C++ language, meet with the professor regularly, attend relevant courses, network with other students, and attend social activities.Good knowledge on object-oriented C++ language, and interest in finite element analysis of structures. Some knowledge on reinforced concrete beams and their analysis would be an asset.
In the last few years, researchers at the Laser Nano Micro Manufacturing Laboratory  (LNMM)at Ryerson University has discovered that mega Hertz femtosecond laser ablation has it distinct characteristics and is capable of generating nanomaterials that have never been reported before.  Nanosilicon synthesized through this route is highly Raman sensitive due to the crystalline defects in the silicon particles.  Surface enhanced Raman spectroscopy (SERS) has been researched intensively for the study of cellular biochemistry. Raman spectroscopy can response to a wide range of biologically active compounds without the use of cell labeling or straining, which allows for in-situ monitoring of live cells over a long period of time with damaging the cells. It has the potential of indentify and quantify the specific time dependent biochemical changes in the living cells, which is critical for the understanding of cell death/growth mechanisms. The current research efforts are focused on enhancement of the sensitivity of the Raman spectroscopy using silicon nanofibers generated by femtosecond laser ablation.   The SERS enhancement of silicon nanofiber will be evaluated though Raman spectroscopy of characterization of  molecular dyes (R6G and CV) at decreasing concentrations. Each of these nanomaterials will then undergo the appropriate DNA attachment protocol to bind the DNA molecules to the surface of the nanostructures at varying concentrations to determine the level of sensitivity of the substrate nanomaterial to the attached DNA molecule using Raman spectroscopy analysis.  Material characterization (SEM, TEM, AFM, XRD, EDX, and absorption analysis) will be carried out to determine how the nanosilicon morphology plays a role in observed SERS enhancement.  nanomaterials for biomedical applicationslaser synthesis of nanomaterialsStudent will work with a Ph.D candidate or a postdoctoral fellow. She or he will be trained to operate analytical instrument, such as SEM, TEM , AFM, EDX, Raman spectroscopy. Main tasks in the lab will include assisting with experiments and collecting data, preparing plots an charts, and conducting literature research.   Student will document data and provide a report at the end of the project.  This a multidisciplinary research area. Student with material engineering and biology background suits the best for the position. However, student from all engineering disciplines could benefit from this project. Must be familiar with Microsoft office tools.  Photoshop editing skill is a plus.   Must be cultural sensitivity and able to work in  a diverse workforce in multicultural settings.
In this research, narratives on Instagram will be used to explore the measurement and interaction of emotion and engagement in the consumer’s experience with a brand. Advances in digital media have empowered consumers to share knowledge, tell stories about oneself, and compare his/her interpretation of discussions, with that of others. Through Instagram, users may upload photos or videos, and comment on opinions, news, or a product review. Businesses integrate Instagram into their marketing plans not only because consumers have flocked to the platform but also because users may click on a link or image to purchase a product, establishing a well-defined purchase metric (if that is the marketing objective) on social media.We will study:Social brand engagement, a “…meaningful connection, creation and communication between one consumer and one or more other consumers, using brand or brand-related language, images and meanings” (Kozinets, 2014, p.10). Online brand engagement in social media is one of the main drivers of social commerce (Erdoğmuş, I.E. and Tatar, Ş.B., 2015). Brands that are able to influence customer engagement in a multichannel environment are more likely to retain loyal customers and gain competitive advantage (Kim & Ko, 2010).Emotion, a construct where there is no consensus on the definition, as it should be examined in a specific context. In this research, emotion will be detected based on text-based data. We will examine different emotional categories (joy, self-actualization) and the valence (positive, negative, and strength) of those categories (Calvo and Kim, 2013). Emoticons will also be examined.This research will take a case study approach. The first organization under study will be Soul Cycle, a New York City based fitness company that provides a full body indoor cycling (spinning) workout with 75 locations in North America. The organization recently launched an innovative YouTube and Instagram campaign. My research investigates consumer behaviour in social media. In our recent survey of 799 Canadians we examined advertisements on social networking sites and their impact on purchase intention, given the interaction of pre-purchase influences, online brand engagement, and fashion brand involvement. We are now investigating "lurkers," consumers who are on social media, but do not post frequently, or at all. Another current study examines a YouTube fashion film by Dior featuring Rihanna, and its diffusion on Instagram. Multiple software programs and manual coding are used to measure engagement and sentiment in online brand communities, and the role of celebrity endorsement. Data will be collected prior to your arrival. It will be downloaded to Excel.The student will assist with the following:  1) Manual coding of data. You will learn about coding methods and will provide input into the coding process (once you learn the process). 2) Electronic text and thematic analyses (you will learn Tableau software through instructional videos). 3) Search for articles for literature review using the Ryerson Electronic Library and Google Scholar. 4) Search for case studies on Instagram (you may take the initiative to find interesting examples to add to this project. You may start collecting data using Netlytic (learn through instructional videos). You may access this program after the summer. 5) Short write up of results and critique of key articles. You will regularly meet with your professor to discuss the project and to ensure your understanding of the software you'll be learning. Where relevant we will take a field trip or conduct an interview in person or by phone.The skills/knowledge a student should have are: 1) A basic knowledge of how Instagram functions. 2) Enjoy social media and marketing research. 3) An excellent ability to understand Instagram posts in English 4)  Knowledge to conduct an advanced  literature search in the Library. 5) An attention to detail (required for manual coding). 6) Potential to learn software programs through instructional videos. 7) Very good to Excellent English writing and comprehension skills. 8) Basic knowledge of Excel, such as how to sort a file. 9) Ability to work independently.
After the completion of 2015 MITACS project it was identified the need of creating iOS platforms (iPhones and iPads) to allow the compilation and systematization of qualitative data related to CHAs’ health promotion practice. Brazilian system of PHC-related information remains unaware of the existence of such data as previously documented (Zanchetta et al, 2014). This project will offer research training opportunity to Brazilian one health sciences and one computer science undergraduate student who will jointly work to design the features of iOS platforms to systematize qualitative data existing in CHAs’ work. The health sciences student should be knowledgeable of PHC and CHA’s work to allow her/him to criticize the conceptual perspective of the empirical indicators to be created. The computer science student should master the development of iOS platforms to allow her/him to deal with the operational features of the iOS platforms assuring thus, their usefulness, easiness and appropriateness to a wide profile of prospective users (CHAs and managers).   The project’s key objectives are (a) mobilize the research interns’ creativity to design prototypes of iOS platforms to be used by CHAS’ daily practice as inspired by the conceptual dimensions of the Ottawa Chart of Health Promotion; (b) pilot testing the prototype of the iOS platforms with CHAs whose distinctive levels of computer literacy will ensure its wide utilization exploring the appropriateness of its conceptual contents; (c) refine the iOS platforms after analyzing the pilot testing results; and (d) validate the iOS platforms use feasibility with PHC managers through online and telephone consultation.Since 2003, Dr. Zanchetta has studied issues of Brazilian primary health care and educational practice of community health agents. Her research program in Canada and Brazil explores health literacy under conditions of social marginalization and linguistic minorities as factors of social vulnerability.The two students will share many tasks as members of an interdisciplinary research team and will have as their main responsibilities the following: - Participate in a training on RefWorks, CINAHL, MEDLINE database with a librarian.- Review publications about Ottawa Chart of Health Promotion.- Review Brazilian official publications about the CHAs’ educative role and as a health promoter.- Review publications about the development of iOS platform to be incorporated to the practice of primary healthcare workers and health promoters.- Review publications about qualitative inquiry including data analysis using inductive methods.- Review publications about Delphi method.- Arrange individual consultation (via telephone, skype, Facebook) with CHAs and PHC managers.- Keep a log of discussions and proposed ideas.- Conduct a literature review in English and Portuguese to support interpretation of findings.- Contact Brazilian PHC community organizations and research collaborators to implement the pilot testing activities. - Coordinate the contact with Brazilian practitioners and research collaborators to conduct the phase of experts’ verification of use feasibility of the iOS platforms applying the Delphi technique.- Participate in the verification procedures by preparing summaries, diagrams, as well as providing instructions to proceed and collecting appraisals and comments.- Contribute to knowledge dissemination activities targeting Brazilian and Canadian audience (conference abstracts, university presentations, fact sheets, scholarly manuscripts).The expected learning outcomes for two research trainees are: (1) the acquisition of skills to work in an interdisciplinary knowledge translation project; (2) the acquisition of refined analytical skills regarding the use of evidence-based PHC and the incorporation of research findings, (3) the acquisition of high conceptual skills, (4) learning to conduct a pilot testing with a diversified sample of knowledge user and a validation of a knowledge translation product with professional experts, and (5) the development of scholarly Health-science student must have been enrolled in practicum field in a unit of PHC where she/he worked with CHAs and exposed to issues of PHC management and supervision of CHAs’ fieldwork. Computer-science student must have experience as an iOS developer using the programming language Swift and Objective-C as well. This student must be able to work with iOS' default components (table views, view and navigation controllers, animations, etc). For both students the required personal skills include: creativity, inquisitiveness, independent, autonomous, excellent organizational skills, and mastery of English language (oral and written). Knowledge of qualitative research methods is an asset.
This project addresses the current trend among government, professional associations, and non-government organizations to spread e-health information (e-HI) regarding health promotion, as well as diseases’ prevention, treatment and rehabilitation. Little remain known about the views of users of e-HI about the effectiveness of the aforementioned approach, as well as how they appraise such e-HI as accurate, credible and safe. In other words, the critical components of the e-HI users remain uncovered. The key objective of this research is to develop a conceptual understanding of the use of Paulo Freire’s critical pedagogy to promote autonomy among the users of e-HI. Considering that critical awareness could lead to community and personal empowerment and then, to transform people’s life, the lack of a direct dialogue between the health educator/promoter and the user of e-health information may threaten the feasibility of empowerment aiming to achieve high e-health literacy (e-HL). I am particularly interested in learning with the research intern about Brazilian innovation in the area of e-health education, health promotion, as well as digital inclusion for socially vulnerable populations.This project will offer research training opportunity to a Brazilian undergraduate student in the disciplines of information technology or educational technologies, who has experienced and developed a critical view about his/her own discipline and scope of practice as a member of a multidisciplinary team for mass health education. This proposed project concerns the knowledge synthesis and knowledge production of a new conceptual understanding about the use of critical pedagogy in mass health education. Since 2003, I have studied issues of Brazilian primary health care and educational practice of community health agents. My research program in Canada and Brazil explores health literacy under conditions of social marginalization and linguistic minorities as factors of social vulnerability. My work in Brazil has involved so far 10 undergraduate Canadian interns support by Association of Universities and Colleges of Canada, 3 Canadian volunteers for social development projects, as well as 3 Canadian faculty in a project financed by the Canadian Institutes of Health Research in a knowledge dissemination and exchange project about social determinants of health.  The main responsibilities will include:- Participate in a training on RefWorks, CINAHL, MEDLINE database with a librarian- Review publications about systematic review of literature- Review publications about qualitative data analysis using inductive methods- Arrange team meetings with US and Brazilian based researchers- Keep a log of discussions and proposed ideas- Conduct a literature review in English and Portuguese to support interpretation of findings(including scholarly and grey literature)- Contact Brazilian governmental and community organizations to obtain documents and publication to support new data interpretation- Participate in discussions with the research team to develop analytical research questions and interpretative hypotheses about e-HL and critical pedagogy- Explore literature contents supporting those hypotheses, as well as responding the analytical research questions- Prepare a summary of the analytical work- Collaborate in the conception of a conceptual framework about e-HL and critical pedagogy - Contribute to knowledge dissemination activities targeting Brazilian audience, as well as, Canadian ones (conference abstracts, university presentations, fact sheets, scholarly manuscripts)The candidate must have been enrolled in practicum field in any project of development and pilot testing of information technology, or in a project of new educational technology implemented in a school, physical or virtual, environment. The candidate should possess experiential knowledge in creation of those technologies targeting for adult users. Personal skills include: Be creative, inquisitive, independent, and autonomous, had successfully completed a research methods course, able to follow instructions and meet deadlines, as well as, to demonstrate excellent organizational skills, computer literacy, and mastery of English language -excellent oral and written communication.
In 2007, The Residential and Civil Construction Alliance of Ontario (RCCAO) released a report on the state of Ontario bridges, entitled “Ontario’s Bridges: Bridging the Gap.” The report warns that the integrity of Ontario’s municipal bridge infrastructure and public safety are at risk after years of deferred maintenance and irregular inspections. The study noted that many of Ontario’s bridges were built in the 1950s and 1960s, and “it is expected that most bridges will require costly rehabilitation or replacement after 50 years of life.” Bridges built prior to the 1970’s did not use air-entrained concrete and coated reinforcing steel bars to protect from the effects of freeze-thaw cycles and the application of winter de-icing salt. This leads to corrosion-induced degradation in bridge decks and barrier that will need expensive replacement. The RCCAO report stated some recommendations to be made to promote the public’s safety and the sustainability of Ontario’s bridges. One of these recommendations includes promoting bridge engineering designs that improve the life expectancy and reduce maintenance costs of bridges. This can be achieved by using rust-free glass fibre reinforced polymer (GFRP) bars. The proposed research is a continuation of Dr. Sennah’s research, supported by Ontario Ministry of Transportation and two GFRP manufacturers to develop crashworthy bridge barriers reinforced with rust-free bars. After being successful in developing PL-3 barriers for heavy-traffic highways (i.e. search for “Ryerson University Barrier” at www.youtube.com), the current research will be extended to develop sustainable PL-2 barrier for medium traffic-volume highways and municipal bridges. This research will include laboratory tests on the developed GFRP-reinforced PL-2 barrier under static loading to-collapse, simulating the equivalent static load to vehicle impact.In collaboration with Ontario Ministry of Transportation, Dr. Sennah conducted innovative research on the development of: (i) prefabricated bridge elements and connection technologies to accelerate bridge construction, (ii) crashworthy and cost-effectivebridge barrier for sustainable construction using glass fibre reinforced polymer (GFRP) bars, (iii) precast bridge barriers to accelerate bridge replacement, and (iv) reliable expression of limiting spans to accommodate temperature changes and truck load distribution in integral abutment bridges, and (v) cost-effective  and accelerated FRP repair strategy to bridge girders damaged by vehicle impact. Position Duties and Responsibilities:1- Read about the characteristics of corrosive-resistant GFRP bars as opposed to reinforcing steel bars and then write a report about the similarities and differences. Read concrete barrier design using the Canadian Highway Bridge Design Code (CHBDC, 2014). 2- Assist in performing experiments in the structures lab on full-scale bridge barrier specimens reinforced with GFRP bars. 3- Aid with data entry and collection, operating equipment under direct supervision of members of Dr. Sennah’s research team as well as laboratory technicians. 4- Assist in writing the technical report near the end of the hiring period.Research Experience and Opportunities Offered to the student:1- The student will gain valuable research experience in a laboratory environment in areas such as data analysis, laboratory experimental testing. He will be exposed to CHBDC for barrier design and ASTM test methods. This is in addition to reading about the current status of Ontario bridges and the MTO policy to maintain bridge infrastructure. 2- The student will acquire general understanding of concrete materials in the construction industry, the difference between reinforcing steel and new generation of rust-free GFRP bars that would eliminate the considerable cost of transportation infrastructure’s maintenance, thus optimizing the use of tax payers’ money. 3- The student will enhance his teamwork skills through interaction with my research team, and networking through frequent meetings with the GFRP manufacturers and the staff of Ontario Ministry of Transportation. The student must be finishing third year and going to the fourth year of the civil engineering program at the time of the intern.The student may be physically able to work in the laboratory. The student will be assisted to read documents regarding laboratory safety and obtain safety certificates after arrival and before starting the working in the laboratory. 
A number of studies (Bergeron and Tylka 2007; Martins et al. 2008; Tylka et al., 2005) report that muscularity and body fat play a significant role in how men’s body images are judged in the United States and Australia. In order to conform to the muscular ideal, men often adopt various appearance-management strategies such as intensive exercise and weight training, cosmetic surgery, dietary regimes and daily grooming (Frith and Gleeson, 2004). Other than muscularity, body height is also considered as an important indicator of masculinity, attractiveness, and health (Blaker et al., 2013). There is a considerable amount of research examining the perceived connections between height and various other variables of male attractiveness in different contexts. For example, height is often correlated with authority or social status (Gawley et al., 2009; Roberts and Herman, 1987), worth and leadership (Murray and Schmitz, 2011), political success (McCann, 2001), competence (Cann, 1991), higher income (Judge and Cable, 2004), and dating preference (Walster et al., 1966). Nevertheless, although many prior studies have investigated the relational effects of men’s height, very little empirical research has focused on relational effect of clothing choices (Chattaraman et al., 2013). To understand the relationships among body image, men’s height and clothing choice, data will be collected from short men through 3D body scan, questionnaire survey and interview. This study consists of two stages. In the first stage, men who are under 5’ 8” (based on Shim et al.’s classification, 1990) will be invited to participate in the body scan. In stage two, survey and interview questions related to men’s height, body image, public perceptions of short men, self-esteem, clothing choice and sizing systems will be employed to collect participants’ opinions and comments. After the process of data collection, SPSS and content analysis will be used to analyze the collected data. Many prior studies have investigated the relational effects of men’s body image, however, very little empirical research has focused on the relationships between men’s height and clothing choices. To understand this relational effect, data will be collected from short men through 3D body scan, survey and interview. This study consists of two stages. In the first stage, men who are under 5’ 8” will be invited to participate in the body scan. In stage two, survey and interview questions related to men’s height, body image, clothing choice and sizing systems will be employed to collect participants’ opinions, perceptions and experience. (1) The student will receive training and guidance in which to conduct a literature search and compile and organize relevant information/articles from various sources including online research database, fashion periodicals, reports, and trade magazines. He/she will be able to conduct literature search independently after training.(2) The student will learn the SPSS software to analyze quantitative data, as well as the content analytical method to code and analyze the qualitative data.(3) Due to the nature of this project, communication with oversea other researchers may be required (via email and Skype) when necessary.(4) The student and I will meet to discuss the overall progress of the project as well as various related issues on a regular basis.The student should have a general interest and knowledge of consumer behavior, fashion consumption and/or body image. He/she should possess good organization and communication skills, the ability to work independently as well as within a team and previous experience in quantitative and/or qualitative research is preferred but not necessary. The successful applicant will also possess strong writing and communication skills, and sufficient knowledge of Microsoft Office Suite products (Word, Excel and Power Point).
The packaging industry is a thriving and competitive market. Designs are more advanced than ever. SKU proliferation (many “flavours” of one product), along with increasingly complex substrates and specialty finishes, are used to attract the consumer’s attention on shelf. Complex designs in the packaging industry ensure that the product is noticed (Heinio, 2010). With an estimated 73% of product decisions made at point of purchase, quick recognition of loyal brands, driven through distinctive packaging plays a critical role in the marketing mix (Silayoi & Speece, 2017).  Marketers ask a lot of package designers and the challenge to optimize packaging is not to be underestimated. Successful product packages drive consumption by containing informational, emotional and functional value as well as displaying effective designs for visibility, shopability, sustainability, and differentiation (Heinio, 2010).  Atypical food packaging may trigger consumers to notice and analyze other claims, such as nutritional values, to distinguish high quality information from low-quality information (Ooijen, Fransen, Verlegh & Smit, 2016). Packages are expected to stand out in a  crowded marketspace. However, is critical that they still provide a consumer sense of familiarity for the product category as a whole--different enough to be noticed but not so different that the consumer cannot understand the package (Celhay, Masson, Carcia, Folcher, and Cohen, 2017).  Work by Celhay et al. in the wine category identifies the presence of a visual code for particular product types. The goal of this research is to use content analysis to map this visual code to product sales, identifying visual standards in different product categories and examining if there are key packaging themes that successfully balance familiarity and distinctiveness to drive consumer purchase behaviour.  The current category of focus is drink & beverage, as we work to strengthen the framework and apply it to other categories in future. My research examines the use of printed products and packaging in the context of the marketing mix, exploring the the impact of print on consumers. My past research work includes an evaluations of the use of technologies that link the printed product to a digital space. Technologies I’ve examined include quick response codes, mobile visual search, and augmented reality. My current research is focused on the development of a framework for understanding the visual codes in packaging, and using content analysis to map this visual code to product sales, identifying and optimizing visual standards in different product categories. The student would be joining a team of 2 researchers, Natalia Lumby, Associate Professor in the School of Graphic Communications as well as Julie Kellershohn, Assistant Professor in the School of Marketing at Ryerson University. Together our team would provide training in areas of packaging development, consumer behaviour and quantitative analysis.  The student’s primary role would be to collect and analyze data in various beverage categories. Using the framework developed in the current ongoing primary research, the student will apply the same predictive concepts to other beverage categories. Current work in this area is focused on the wine category, however this project is scalable in nature, and will be applied across other beverage categories, looking for similarities and differences. A joining student would assist in refining and applying the visual code framework, through the use of product label content analysis. Mapping the categories and using statistical analysis software to strengthen the map would help to optimize the framework.   Further, ongoing literature analysis will be required as beverage and product categories are added to the model, as the visual codes of a package are often directed by the product itself. In order to provide a well rounded experience, the student will be encouraged to present findings, at meetings and/or conferences style events. Lastly, along with conducting data collection and analysis, the student may have the opportunity to work directly with brand owners of the product categories being explored, in order to secure reliable sales data and refine the model. An ideal candidate should have an interest in packaging and marketing. The student should have experience in both quantitative and qualitative research techniques, such as using content analysis to investigate visual communications. A background in consumer behaviour as well as design would enable the candidate to understand the goals of the project more easily. Lastly, knowledge of SPSS and an understanding of statistical analysis including factor analysis and regression are required. 
Magnesium is the lightest metallic structural material available. It is abundant, can be cast easily and has excellent specific strength. Magnesium-aluminum alloys are the materials of choice for lightweighting automobiles with the aim of increasing fuel efficiency and decreasing harmful emissions. These alloys can play a significant role in improving vehicle performance and at the same time be environmentally friendly. The effective use of magnesium-aluminum alloys for specific components is impeded by inadequate product quality. Magnesium-aluminum alloys have inadequate mechanical properties, especially at elevated temperatures. One of the most effective methods to improve the mechanical properties of Mg alloys is grain refinement. A finer grain size can simultaneously improve the strength and toughness of cast alloys. Silicon carbide (SiC) has been identified as a possible grain refiner for Mg-Al alloys. It is proposed to investigate the influence of SiC addition on the grain refinement and mechanical properties of Mg alloys. A detailed characterization of the microstructure will be carried out. Optical microscopy and scanning electron microscopy will be used to characterize the microstructure for each test condition. Mechanical properties will be evaluated and related to the microstructure. This project will enable correlation of chemical composition, microstructure, and strength characteristics for various processing conditions. The optimal combination of process parameters will be determined based on the testwork.Fundamental understanding of interactive parameters of casting and welding processes for alloys of magnesium and aluminum with focus on energy and material conservation, quality, castability, mechanical properties, life extension and recycling, for automotive and aerospace sectors.The student will be involved in all aspects of the research project. He/she will carry out a literature survey on current aluminum alloys and related casting processes, identify problems in solidification processing, required mechanical properties and the measures to minimize / eliminate them. He/she will participate in the casting of aluminum alloys. Further, he/she will be involved in the analysis of the phases formed, microscopy, image analysis and mechanical testing. In addition, the student will be requested to prepare and deliver presentations during the weekly research group meetings. He/she will present a summary of his work, plan for further work and deviation if any, from original plan as part of  team presentations. It is also expected that the project will result in a journal paper.The student should have a background in Materials Science and Engineering with research interest in metal casting. Prior experience in melting of metals, microscopy and mechanical testing is desired, but is not an absolute requirement. The student should have a high degree of intellectual curiosity and ability to learn new techniques. He/she should be highly motivated and possess excellent interpersonal skills as well as excellent oral and written ommunication skills. He/she should be willing to work as part of a research team.
The use of prefabricated elements and systems in the construction of bridges is an emerging and growing technology in North America. It offers many economic, safety and functional benefits. Prefabricated bridge elements and systems range from simple girders, bent caps and deck panels to substructure and superstructure units. They are manufactured on-site or off-site, under controlled conditions and brought to the bridge site ready to install. Prefabricated components have been shown to be efficient, durable and require much reduced site-construction time. Growing traffic on the highways and increasing user delays due to construction zone restrictions are challenging bridge designers and builders to find ways to build bridges faster and minimize traffic delay, community disruption and exposure to construction hazards. With the use of prefabricated bridges in the bridge construction, the more frequent traffic lane closure will be considerably reduced, reflecting in reduction in greenhouse gas emission in transportation. Prefabrication also allows bridge jurisdictions to take advantage of new bridge technologies and materials that are emerging through new research and development work. The use of rust-free fiber-reinforced polymer (FRP) bars, in lieu of steel bars in bridge construction will eliminate the corrosion of reinforcement, eliminate the maintenance cost and increase the life cycle cost of bridges. The engagement of Ultra-High Performance Concrete (UHPC) to develop a new bridge decks and joint details between prefabricated components will provide high compressive strength, high and sustained post-cracking tensile strength through internal fiber reinforcement, and exceptional durability. The proposed research incorporates the use of FRP bars and the UHPC on the development of precast full-depth, full-width, concrete deck panels for accelerated bridge construction to develop design and construction details that are safe, workable, economical and durable, and transfer the existing knowledge and proposed technology to potential users in future bridge applications. In collaboration with Ontario Ministry of Transportation, Dr. Sennah conducted innovative research on the development of: (i) prefabricated bridge elements and connection technologies to accelerate bridge construction, (ii) crashworthy and cost-effective bridge barrier for sustainable construction using glass fibre reinforced polymer (GFRP) bars, (iii) precast bridge barriers to accelerate bridge replacement, and (iv) reliable expression of limiting spans to accommodate temperature changes and truck load distribution in integral abutment bridges, and (v) cost-effective  and accelerated FRP repair strategy to bridge girders damaged by vehicle impact. Position Duties and Responsibilities:1- The student will read about the techniques of accelerating bridge construction and the use of high performance materials for enhanced durability and service life of the structure.  The student will write a report to demonstrate the understanding of the research needs.2- The student will assist in performing experiments in the structures lab on full-scale bridge segments. 3- The student will assist in data entry and collection, operating equipment under direct supervision of members of Dr. Sennah’s research team as well as laboratory technicians. 4- Assist in writing the technical report near the end of the hiring period.Research Experience and Opportunities Offered to the student:1- The student will gain valuable research experience in a laboratory environment in areas such as data analysis, laboratory experimental testing. He will be exposed to North American practice and innovative research in accelerated bridge construction. 2- The student will acquire general understanding of concrete materials in the construction industry, the difference between reinforcing steel and new generation of rust-free GFRP bars that would eliminate the considerable cost of transportation infrastructure’s maintenance, thus optimizing the use of tax payers’ money. 3- The student will enhance his teamwork skills through interaction with my research team, and networking through frequent meetings with the GFRP manufacturers, concrete mix company and the staff of Ontario Ministry of Transportation. Able to work in physical laboratory while maintaining safety.Working knowledge of AutoCAD and Microsoft Excel.
A multi-year project with two streams is currently underway: energy analytics and predictive maintenance. Two students are sought with one student assigned to each project.1. Energy Analytics: In this project, data is collected from a network of sensors, analysed to identify trends between outdoor and indoor conditions, and mapped it into the BIM environment for visualization. Novel approaches to visualizing this data are required to communicate the results to the facility managers and this will be a key focus of this work. Similarly, a Masters student is working on an algorithm to predict indoor building conditions, and the successful student will work with her to implement this algorithm into the final BIM.2. Predictive Maintenance: In this project, maintenance data has been analysed from over 150,000 past work orders to map trends and develop an automated user complaint analysis and classification algorithm. A case study implementation is currently underway and the next step will involve developing root cause analysis tools and advanced visualization techniques to better identify trends in both time and space regarding equipment failure and performance. The successful student will join the existing BDBE students working on this project and will be specifically tasked with developing the visualization tools for this application. Students with programming skill will also have the opportunity to work with our Facilities Management Department to implement updates to the maintenance analysis system based on the outcome of this research.Building Information Modeling (BIM) is transforming the design and construction of buildings and infrastructure. The integration of "Big Data" tools such as data mining, analytics, and machine learning into this environment opens the door to an entirely new way of designing, constructing, and operating the built environment. My research focuses on this nexus of disciplines, with a particular focus on the improvement of existing buildings and assets, and my Big Data in the Built Environment (BDBE) research group consists of engineers, architects, and computer scientists working together to address challenging problems in this field.Key Responsibilities: The students will work with Facility Management partners and the broader BDBE team to collect and analyse building data from a variety of sources and integrate it into the model. This will include the modification of data transfer scripts and other automation techniques.Context: The successful applicants will join the existing BDBE at Ryerson University and will be the primary student researchers on their element of this project, working under the close supervision of Prof. McArthur. The students will each meet with Prof. McArthur twice weekly and will also attend the weekly BDBE meeting where all students present their progress, share problems arising in the research and collaborate on identifying possible solutions. The successful applicant will be given the freedom to select particular avenues of exploration within this field, particularly regarding implementation approaches.Day-to-day activities: Approximately 25% of time will be spent gathering, synthesizing and analysing energy performance data for the buildings, another 40% will be spent integrating this data into the model (either by enhancing the BIM/GIS models or interfacing them with the data sources). The remaining 35% of the time will focus on developing a series of model use cases to simulate particular energy reduction or on-site renewable generation strategies developed in collaboration with Prof. McArthur and the wider team. Outputs: The students will contribute in a substantial way to a multi-year project investigating applications of Big Data tools on decision-making in the Built Environment. Successful projects will result in integration of the results at the campus scale to improve Ryerson University's operational performance.Students must have familiarity with programming (traditional programming such as Python, or experience using Revit and (ideally) its visual programming tool 'Dynamo'. An interest in building operations, sustainability and/or building simulation from either an architecture or engineering perspective is an asset. Both computer programming and architecture/engineering students will be considered and the role tailored to suit their needs.  Students will work in a multi-disciplinary team and must have strong oral and written communication skills, strong problem-solving skills, high levels of initiative and self-direction. A willingness and capacity to explore new ideas and concepts is critical to student success. 
Online anti-social behaviour, commonly manifesting as cyberbullying and trolling, has been present since the early days of the Internet, but with the advent of social media, the number of people exposed to it has risen exponentially. Thus, the long-term objective of this work is to: Develop computational models to measure the hostility level and overall ‘social health’ of online groups and platforms. Such models can then be integrated with existing social networking platforms to empower moderators with the next generation administrative tools that would provide real time insights about the ‘health’ of an online community and predict its future lifecycle and viability. It would allow moderators to see what topics and what users (or group of users) are more likely to support hostile discussions, engage in trolling or cyberbullying, and take appropriate and targeted measures without necessarily blocking the whole discussion board or moderating individual messages. Related to this proposal, the short-term objective is to develop and validate detection models to identify troll- and bully-type accounts on four major social media platforms: Twitter, Facebook, reddit, and YouTube. In particular, we will examine politically-motivated discussions on topics such as climate change, elections, vaccination, refugees, and race which are known to attract a higher than usual amount of verbal abuse, attacks and harassment. The expected outcome will be three-fold: (1) computational models and an open-source library to detect instances and accounts that exhibit anti-social behaviour; (2) a generalized topology of anti-social behaviours; and (3) a set of datasets representing the ground truth that can be used by other researchers.I am a Canada Research Chair in Social Media Data Stewardship, Associate Professor at the Ted Rogers School of Management at Ryerson University (Canada), and Director of Research at the Social Media Lab. The broad aim of my research initiatives is to provide decision makers with additional knowledge and insights into the behaviours and relationships of online network members, and to understand how these interpersonal connections influence our personal choices and actions. I am also interested in developing and testing new analytical tools and methods to analyze social media data and online social networks. The broad goal of the position is to develop, evaluate and maintain algorithms and web apps to extract and visualize actionable insights from large social media datasets.  Intern will also be responsible for - report writing, - maintaining cloud computing environments, - helping with data collection, cleaning and analysis, - communicating regularly with the project team, - actively participating in the knowledge management and translation of the Social Media Lab's research via face-to-face presentations, our blog and other social media channels.Intern will get valuable experience and training for their career in both research and professional settings. They will benefit from the multidisciplinary nature of the team and the research topic. They will also have ample opportunities to work with the latest social media mining and analysis technologies, web APIs, visualization tools and techniques.Applicants are expected to have strong technical, research and communication skills, a passion for data analysis and demonstrable expertise in web development and programming using languages such as Python, R, Ruby on Rails, and/or PHP. Knowledge of how to manage and work with Ubuntu would be an asset.

Un projet pilote a été entrepris en 2014-15 en étudiant l'utilisation de ce modèle par le department de gestion des installations. Appuyant sur le succès du projet pilote, un modèle d'information du district à l'échelle du campus a été créé et est intégré aux résultats de la recherche parallèle dans (1) l'estimation de l'intensité de l'utilisation de l'énergie (2) l'évaluation de la production d'énergie renouvelable sur place; Et (3) la récupération d'énergie locale et la faisabilité du système de district. Les deux postes proposés se concentreront sur (1) l'analyse de l'ingénierie et le développement des exigences de visualisation, et (2) la programmation de l'analyse sous-jacente, de l'exploration de données et de la visualisation GUI.Les étudiants utiliseront une gamme d'outils pour l'analyse, y compris un outil canadien d'évaluation des énergies renouvelables (RETScreen) et des moteurs de calcul pour l'optimisation de l'énergie solaire thermique et l'estimation de l'énergie en grappes à partir de recherches antérieures, et fonctionneront dans Revit et les plug-ins associés et visuels Des outils de script tels que Dynamo.En raison de la collaboration étroite avec le service de la gestion des installations, cette application n'est qu'une des nombreuses fonctionnalités à développer dans le modèle et l'élève aura la possibilité de participer à des réunions avec les utilisateurs finaux pour identifier d'autres améliorations de modèle et ensuite travailler avec le plus large Groupe de recherche BIM pour l'implémenter.Building Information Modeling (BIM) is transforming the design and construction of buildings and infrastructure. Emerging research in the extension of these models into the post-occupancy phase is demonstrating potential for improved sustainability in operations as owners and facility managers are able to draw information from multiple systems into a common model, supporting better-informed decision-making about building operations and future planning. A virtual campus model of Ryerson University has been created and is being constantly enhanced with new functionality in collaboration with Facility Managers. A key component of this enhancement is the development of improved visualization tools for the campus data.La modélisation des données du  bâtiment (MDB, ou « BIM ») transforme la conception et construction des bâtiments et de l’infrastructure construit. Des nouvelles recherches en BIM après occupation démontrent un potentiel pour améliorer la durabilité environnementale en opération, lorsque les propriétaires et gestionnaires de l’immeuble peuvent  prendre des meilleures décisions pour les opérations de l’immeuble et des projets stratégiques.Un modèle du campus Ryerson University est entrain d'etre constamment amélioré avec de nouvelles fonctionnalités en collaboration avec Facility Managers. Pour etre utile, il faut que les données soient visualizés d'un manière clair et propre au niveau du campus.Key Responsibilities: The students will collect and analyse relevant campus and building data and map it onto the relevant BIM/GIS models. This may include utility bills, sub-meter energy data, building envelope and mechanical systems, building automation system descriptions, campus utility plant design parameters, city utility connections, building massing and landscape information.Context: The successful applicants will join the existing Big Data in the Built Environment (BDBE)  research group at Ryerson University and will be the primary student researchers on their own element of this project, working under the close supervision of Prof. McArthur. The students will each meet with Prof. McArthur twice weekly and will also attend the weekly BDBE meeting where all students present their progress, share problems arising in the research and collaborate on identifying possible solutions. The successful applicant(s) will be given the freedom to select particular avenues of exploration within this field and are expected to demonstrate initiative in proposing topics, seeking assistance from Prof. McArthur and the wider BDBE as-needed.Day-to-day activities: Approximately 35% of time will be spent gathering, synthesizing and analysing data for the buildings, another 30% will be spent integrating this data into the models. The remaining 35% of the time will focus on working on visualization tools and analytics to support new use cases, in collaboration with Prof. McArthur and the wider BDBE team. Outputs: The students will contribute in a substantial way to the Virtual Campus Model pilot for BIM in Facility Management, with implications on sustainability strategies at Ryerson University and beyond.Responsabilités primaires: L'étudiant devra recueillir et analyser des données sur le campus et de la construction et les intégrer dans les modèles concernés. Cela inclura les factures d’électricité, les données énergétiques obtenus, les systèmes d’enveloppe et mécaniques, les systèmes d'automatisation de bâtiment, les paramètres du system utilité de campus, et les formes des immeubles et  espaces verts.Contexte: Les candidats retenus rejoindra le groupe de recherche BIM existante « BIMrg » et travaillant sur leur projet individuel en rôle de chercheur primaire sous la supervision étroite du Prof. McArthur. Les étudiants attendront des réunions semi-hebdomadaires avec professeur McArthur et aussi la réunion hebdomadaire BIMrg. A ces réunions, tous les élèves présentent leurs progrès et  les problèmes de parts découlant de la recherche et collaborent sur des solutions possibles. Les candidats retenus auront la liberté de choisir des voies particulières de l'exploration dans ce domaine et devraient faire preuve d'initiative en proposant des sujets, de solliciter l'assistance du professeur McArthur et le BIMrg quand requis. Activités quotidiens: Environ 25% du temps sera consacré à la collecte, la synthèse et l'analyse des données de performance énergétique pour les bâtiments, un autre 40 % sera dépensé l'intégration de ces données dans le modèle (soit en améliorant les modèles / SIG BIM ou les relier avec les sources de données) Les 35% restants du temps se concentrera sur le développement d’une série de cas d'utilisation du modèle pour simuler des stratégies de production d'énergie renouvelable en particulier la réduction de l'énergie ou sur - site développé en collaboration avec le Prof. McArthur et l'équipe plus large.Livrables: Les internes vont contribuer de manière substantielle au projet de cartographie énergétique district urbain pour district Toronto 2030, soit intégrant les données de production renouvelable ou de capacité de stockage des bâtiments dans les models SIG/BIM.Students must have a strong interest in sustainability, building performance and simulation, and/or data analytics and visualization, from an architecture, engineering, or programming perspective. Experience with BIM (especially Revit) is considered an asset, however students with strong interest and demonstrated ability in other modeling, simulation and visualization tools will be considered  Students will work in a team and must have strong oral and written communication skills, strong problem-solving skills, high levels of initiative and self-direction (students will be supported but not micro-managed) and a willingness and capacity to explore new ideas and concepts where little existing research has been undertaken. 
The green roof constructed on the George Vari Engineering and Computing Centre building at Ryerson University in 2004 underwent a transformation in the past three years to a roof top garden.  Currently managed by Rye’s Homegrown, the original green roof was modified by adding compost, sheet mulch and seedlings to produce significant quantities of produce.  However, it is not clear how much of the stormwater control benefits of the original green roof remain, since nutrients are being added and the roof is subject to irrigation to aid the plant growth.  Since one of the primary functions of green roofs is to control the runoff and associated pollutants, it is important to quantify the hydrologic performance of green roof’s current use.  A review of literature did not identify any reported studies that performed this kind of monitoring.  The proposed project will involve: 1) calibration of equipment that was installed on the green roof for monitoring the stormwater runoff, 2) installation of automated water quality samplers, 3) integration with ongoing monitoring efforts focused on water consumption and soils and 4) collection and analyses of collected runoff quantity and quality data.I conduct research in the area of modelling, decision support and optimization of urban water systems.  Recent research projects have focused on various aspects of stormwater management, including the planning and design of Low Impact Development (LID) technologies, alternative forms of LID project deliveries involving private public partnerships, use of remote sensing and control for improved infrastructure performance and improved management of legacy practices such as stormwater management ponds. The student will work in a team of undergraduate and graduate students and be involved in the following tasks:- Review of literature relevant to the hydraulics of bioretention cells- Development of experimental plans- Construction and installations of modifications to the existing physical model of a bioretentio cell- Instrument (flow meter, level sensors, moisture sensors) calibration and monitoring- Execution of experiments involving water recirculating through the bioretention cell- Making observations and adjusting the experiments as needed- Recording and analyses of monitored data- Development, testing and validation of mathematical hydraulic models- Preparation of technical reports documenting the experimental setups and obtained results- Participation in meetings between group members and with external project collaborators from the engineering consulting, government and equipment/materials suppliersThe student will have completed courses in engineering hydrology and hydraulics, having appropriate background knowledge to operate hydrologic monitoring equipment, and have the skills and/or interest in working with tools and measurement devices (e.g. flow meters, level sensors, moisture sensors, etc.).  Ideal candidate will also have completed a course in water resources engineering and have the experience and interest in the development of web applications related to Internet of Things (IoT).
The goals of stormwater management have evolved over the last few decades from the initial considerations for flood protection to address a wider range of issues that include stream and habitat protection.  The achievement of these goals will only be possible through application of a wide range of stormwater management practices, including not only the traditional stormwater management ponds, but also a wide range of techniques that mimimize the changes to the natural hydrologic cycle brought upon by urbanization and paving of pervious surfaces.  Known collectively as Green Infrastructure (GI) or Low Impact Development (LID), techniques that have gained prominence in recent years include green roofs, enhanced swales, permeable pavement and bioretention cells.  The focus of the proposed project is on evaluating a wide range of LID techniques using the precipitation information provided by climate change models.  A previous project developed LID models using USEPA Stormwater Management Model (SWMM) for a land development which includes a range of land uses (commercial, high rise residential, single family homes and commercial).  The hydrologic benefits of each technique, as well as combination of LIDs forming treatment trains, were determined through sontinuous modelling of the system performance using long-term historic precipitation data.  This project will extend the analyses to incorporate the results of recent ensamble climate change models, and evaluate the performance robustness of proposed LIDs and LID combinations.  I conduct research in the area of modelling, decision support and optimization of urban water systems.  Recent research projects have focused on various aspects of stormwater management, including the planning and design of Low Impact Development (LID) technologies, alternative forms of LID project deliveries involving private public partnerships, use of remote sensing and control for improved infrastructure performance and improved management of legacy practices such as stormwater management ponds. The student will work in a team of undergraduate and graduate students and be involved in the following tasks:- Review of literature relevant to modelling of LIDs- Review of literature on climate change impacts on urban drainage- Development, testing and running of hydrologic and hydraulic models- Preparation of technical reports documenting the modelling result results- Participation in meetings between group members and with external collaborators from engineering consulting companies and government agenciesThe student will have completed courses in engineering hydrology and hydraulics, and water resources engineering.  Experience and interest in the development and use of hydrologic and hydraulic models in stormwater management applications is a definite necessity, and some experience in using the USEPA SWMM model would be ideal.
In spite of the long history of biomedical instrumentation and its extensive use in health care and research, many difficulties still exist in signal acquisition, processing, and analysis. The common and difficult problems are in developing approaches that deal with the variability (non-stationarity and non-linearity) of the signals, the inter-relationships and interactions exhibited among physiological systems, and the physiological artifacts and interferences. To address these problems, Dr. Krishnan proposes to develop novel signal analysis and enhance existing signal processing techniques that could be applied to a variety of innovative biomedical applications. The three main objectives of the proposed program of research are to: (1) provide an efficient signal decomposition framework for sparse analysis of non-stationary and non-linear signals; (2) extract meaningful and discriminant sparse signal features for computer-aided classification of signals into two (normal and abnormal) or multiple groups; and (3) apply the framework developed in Objectives (1) and (2) in the context of biomedical signals that are collected in partnership with clinical collaborators in areas covering cardiac monitoring and gait. Objective (1) requires theoretical and fundamental knowledge in applied mathematics, signal processing, and information theory. The realization of this objective will allow biomedical signal analysis researchers to appreciate sparse signal representations at the same scale or more as signal analysis methods based on Fourier, wavelet, and time-frequency analysis have created for spectral, multiresolution, and time-varying spectral analysis. Objective (2) will provide the theoretical formulation on the extraction of challenging non-stationary and non-linear time-varying features, and will be one of the first studies in extracting sparse and robust features that encompasses high temporal and spectral structures tailored towards biomedical signals. Objective (3) will focus mainly on innovative biomedical applications such as monitoring and understanding the  behaviour of atrial and ventricular fibrillation, and the design of an advanced gait rhythm analysis As a Canada Research Chair, Dr. Krishnan has significantly advanced the field of Biomedical Signal Analysis. His innovative contributions to the development of non-stationary signal processing algorithms for the analysis of cardiac, neuromuscular and bioacoustical signals have resulted in an enhanced understanding of human ventricular fibrillation, altered gait rhythms, sleep patterns, and respiratory sounds. Dr. Krishnan has disseminated his research outcomes widely in peer-reviewed journals and at major conferences; built strategic partnerships with hospitals, industry and international collaborators; attracted substantial research funding; established a Biomedical Engineering program; and trained a large number of highly qualified personnel in an interdisciplinary environment.The Signal Analysis Research (SAR) group led by me currently consists of 5 PhD, and 4 MASc students. The group also collaborates with clinical researchers from Toronto General Hospital, St. Michael's Hospital and Ontario-based Biomedical Industries. The main responsibilities of the RA will include: * Understanding of signal acquisition, display, and analysis package such as Matlab and Labview (2 weeks). * The RA will also read the literature related to non-invasive diagnosis of health disorders. An up-to-date literature has been compiled by the SAR group members, and the RA need not spend too much time in literature search. S/he could be directly involved in the review aspects. (1 week and time to time as required). * The basic knowledge developed by the applicant in his/her coursework in signals/systems and communication systems will permit the RA to design some fundamental signal analysis algorithms for spectral analysis of knee signals. (3 weeks) * Following the spectral analysis of  signals the RA will develop a good understanding of the signal characteristics which will allow the RA to develop spectral-based mathematical models. The SAR group has sufficient experience in mathematical modeling of physiological signals which will certainly be passed to the RA by the senior research personnel of the group. (4 weeks). There will be also a hardware implementation component of the algorithms. At this stage,  the RA will be directly supervised by me and the PDF. (3-4 weeks) * Compilation of results and report writing. If the mathematical modeling results are satisfactory then the RA will present his/her work in a conference. Better than B grades or equivalent in  courses on Signals and Systems, and Communication Systems. * Good background in mathematics and a keen interest in applying some of these techniques in biomedicine. * A strong desire to pursue graduate studies. * Demostrated oral and written communication skills. * Good programming skills in Matlab and C. If not, a strong desire and motivation to learn it in the stipulated time period. * An understanding of the basic cardiac and neuro physiology.

Un étudiant international en visite-recherche a précédemment créé "MCDA4ArcMap" sous ma supervision. Ce module ArcGIS met en oeuvre plusieurs fonctions d'analyse multicritères (MCDA) dans un environnement de cartographie interactif, et est disponible en code open source au site https://mcda4arcmap.codeplex.com/. L'objectif de ce projet Globalink est d'étendre le module existant avec les techniques MCDA supplémentaires, et / ou re-mettre en œuvre un module pour MCDA et cartographie thématique interactive dans le logiciel open source QGIS. Pour étendre les fonctionnalités existantes, les modèles MCDA de l'école française / européenne comme ELECTRE et PROMOTHEE sont d'un intérêt particulier.My resesarch covers several distinct aspects of Geographic Information Science, which is the study of Geographic Information Systems (GIS) concepts, tools, and applications. My interests include participatory GIS, the geospatial Web 2.0, volunteered geographic data, and open data on the one hand, and GIS-based multi-criteria decision analysis, spatial decision support systems, and interactive thematic mapping on the other hand. A common theme across my research, and my students' research, is the role of maps in supporting planning and decision-making across many fields of application (incl. social/urban planning, environment, health). Mon programme de recherche couvre plusieurs aspects distincts des sciences geomatiques, c'est-a-dire l'étude des concepts, outils, et applications des systèmes d'information géographique (SIG). Mes intérêts incluent les SIG participatives, le web 2.0 géospatiale, données géographiques volontaires, et données ouvertes, d'une part, et l'analyse multi- critères de décision, systèmes d' aide à la décision spatiale, et cartographie thématique interactive de l'autre. Un thème commun à travers mes recherches, et la recherche de mes étudiants, est le rôle des cartes dans le soutien de la planifications et la prise de decisions dans differents domaines, tel que l'urbanisation, l'environnement, et la sante publique. The student will search the literature for commonly used models not yet included in MCDA4ArcMap. The student will then either implement one or more new techniques in MCDA4ArcMap, or reimplement and possibly expand MCDA4ArcMap as a QGIS plugin. Additional work in either case can also include the implementation of novel thematic mapping methods. The student may also create a demo application using data available openly or within the university. L'étudiant devra rechercher la littérature pour les modèles couramment utilisés mais pas encore inclus dans MCDA4ArcMap. L'étudiant devra alors soit mettre en œuvre une ou plusieurs de ces techniques dans MCDA4ArcMap, ou re-développer MCDA4ArcMap en module QGIS. Des travaux supplémentaires dans les deux cas pourraient également inclure la mise en œuvre de nouvelles méthodes de cartographie thématique. L'étudiant pourrait aussi créer une application de démonstration utilisant les données disponibles ouvertement ou dans l'université.The ideal student candidate has an interdisciplinary skill set at the intersection of Geography or any geospatial application domain (Planning, Environment, Public Health, ...) and Computer Science or Civil Engineering/Geomatics. This would include an interest in geographic concepts such as scale, distance, spatial modeling; quantitative-analytical skills; and computer programming or scripting experience. GIS expertise will be required, including but not limited to ArcGIS, MapInfo, QGIS, and/or GRASS. Programming knowledge in Python, Java, C, ... is highly desired. 
Un étudiant international en visite-recherche a précédemment créé "MCDA4ArcMap" sous ma supervision. Ce module ArcGIS met en oeuvre plusieurs fonctions d'analyse multicritères (MCDA) dans un environnement de cartographie interactif, et est disponible en code open source au site https://mcda4arcmap.codeplex.com/. L'objectif de ce projet Globalink est d'étendre le module existant avec les techniques MCDA supplémentaires, et / ou re-mettre en œuvre un module pour MCDA et cartographie thématique interactive dans le logiciel open source QGIS. Pour étendre les fonctionnalités existantes, les modèles MCDA de l'école française / européenne comme ELECTRE et PROMOTHEE sont d'un intérêt particulier.My resesarch covers several distinct aspects of Geographic Information Science, which is the study of Geographic Information Systems (GIS) concepts, tools, and applications. My interests include participatory GIS, the geospatial Web 2.0, volunteered geographic data, and open data on the one hand, and GIS-based multi-criteria decision analysis, spatial decision support systems, and interactive thematic mapping on the other hand. A common theme across my research, and my students' research, is the role of maps in supporting planning and decision-making across many fields of application (incl. social/urban planning, environment, health). Mon programme de recherche couvre plusieurs aspects distincts des sciences geomatiques, c'est-a-dire l'étude des concepts, outils, et applications des systèmes d'information géographique (SIG). Mes intérêts incluent les SIG participatives, le web 2.0 géospatiale, données géographiques volontaires, et données ouvertes, d'une part, et l'analyse multi- critères de décision, systèmes d' aide à la décision spatiale, et cartographie thématique interactive de l'autre. Un thème commun à travers mes recherches, et la recherche de mes étudiants, est le rôle des cartes dans le soutien de la planifications et la prise de decisions dans differents domaines, tel que l'urbanisation, l'environnement, et la sante publique. The student will search the literature for commonly used location analytics techniques. The student will then implement one or more new techniques as Python scripts for QGIS or as a QGIS plugin. Additional work can also include the implementation of novel thematic mapping methods. The student may also create a demo application using data available openly or within the university. L'étudiant devra rechercher la littérature pour les modèles couramment utilisés mais pas encore inclus dans MCDA4ArcMap. L'étudiant devra alors soit mettre en œuvre une ou plusieurs de ces techniques dans MCDA4ArcMap, ou re-développer MCDA4ArcMap en module QGIS. Des travaux supplémentaires dans les deux cas pourraient également inclure la mise en œuvre de nouvelles méthodes de cartographie thématique. L'étudiant pourrait aussi créer une application de démonstration utilisant les données disponibles ouvertement ou dans l'université.The ideal student candidate has an interdisciplinary skill set at the intersection of Geography or any geospatial application domain (Planning, Environment, Marketing, ...) and Computer Science or Civil Engineering/Geomatics. This would include an interest in geographic concepts such as scale, distance, spatial modeling; quantitative-analytical skills; and computer programming or scripting experience. GIS expertise will be required, including but not limited to ArcGIS, MapInfo, QGIS, and/or GRASS. Programming knowledge in Python, Java, C, ... is highly desired. 

The objective of the project is to develop a Graphical User Interface for visual learning of human motions. A Kinect Windows sensor is going to be employed for perception of sequences of demonstrated motions. The sensory data include RGB intensity and the depth information. Scientific challenges of the project include: tracking trajectories of human joints or manipulated objects in sequences of recorded images, feature selections, pose estimation from images, fusion of RGB and depth information. The technical challenges are related to the code development and design of a GUI for the above-mentioned problems.  The project will involve the following tasks:a) Literature survey on approaches for tracking human motions and object from RGBD cameras;b) Development of a method for robust real-time object tracking from acquired images;c) Literature survey on approaches for estimation of object’s position and orientation (pose) from images;d) Development of a method for pose estimation;e) Implementation of the developed approached in a Graphical User Interface;The Robotics, Mechatronics and Manufacturing Automation Lab (RMAL) at Ryerson University has a Kinect sensor and the required software for realization of the project. The outcome of the project can be employed for several different applications. One important domain is the robot programming by demonstration paradigm, where a robot learns new tasks from visual observation of the task performed by a human demonstrator. The developed GUI can be used for perception of human demonstrated motions. Another potential application is for capturing human motion for learning or training a skill. For instance, in the industry the motions of an operator can be captured and compared to reference motion trajectories, and the results can be used for skill improvement. Similarly, it can be used for skill learning in different environments: educational environments, dense schools, etc. Dr. Janabi-Sharifi’s expertise is in Vision-Based Control and Planning of Robots, Optomechatronics, and Intelligent Control. The applicant has chaired and/or co-chaired number of international conferences (e.g., Int. Symp. on Optomechatronic Technologies, Toronto, 2010) and has been a member of International Program Committees of numerous conferences in the areas relevant to this project. With more than 180 publications (in prestigious Journals, and International Conference Proceedings, 5 book chapters, and a book as author/co-author), 5 proceedings (as editor/co-editor), in the areas relevant to the proposed project, and supervision/co-supervision experience of more than 80 students in his track record, he is in a The student will be responsible for realizing the objective of the project, as listed in the section above. A timetable for the task in reaching the specific project objectives will be prepared before the start of the project.The student is expected to submit intermediate reports on the literature survey for methods for object tracking and pose estimation, as well as a detailed final report at the end of the program. The studies and investigations completed by the student during the program should be well documented and archived. The developed codes for the GUI should be well commented, so that another person can continue the work.The student will have weekly meeting with the project supervisor, on which the progress on the project and current questions and issues will be discussed. The student will also attend monthly meetings of the research group from RMAL lab.Toward the end of the program, the student is expected to provide a seminar for the lab research group, in which he will present his work. If the developed methods contain enough theoretical contributions, at the end of the program an article will be prepared and submitted for publication. At the end of the project, the student should demonstrate improvement in the following skills: literature survey, research presentation, technical writing, code development, improved interaction within a multi-disciplinary research team, organizational and time-management skills. The student will also gain experience and knowledge in vision-based tracking, pose estimation, and learning from observations.The GUI will be developed under the Windows Operating Systems in Microsoft Visual Studio environment. Therefore, strong programming skills in C++/C are necessary for the project. Also, background knowledge in computer vision, image processing and machine learning is required. The student should ideally come from a computer science study program. Previous work on projects that implemented computer vision applications will be considered an asset. Familiarity with OpenNI and previous experience in programming with Kinect sensor will also be considered a valuable asset for the project.
In the last few years, researchers at the Laser Nano Micro Manufacturing Facility  (LNMF www.ryerson.lnmf )at Ryerson University has discovered that mega Hertz femtosecond laser ablation has it distinct characteristics and is capable of generating nanomaterials that have never been reported before. Our current research focused on biomedical applications of these new material. The lab is interested to explore applications in the environmental engineering. For instance, these new nanomaterial could be used for detecting toxicity at low concentration and water splitting. The student will take initiative and test the feasibility of using lab made nanomaterail for new applications related to environmental engineering.Laser ablative synthesis nanomaterialsBiomedical application of nanomaterialsStudent will work with a Ph.D candidate or a postdoctoral fellow. She or he will be trained to operate analytical instrument, such as SEM, TEM , AFM, EDX. Main tasks in the lab will include assisting with experiments and collecting data, preparing plots an charts, and conducting literature research.   Participate in documentation the research out for publication. This a multidisciplinary research area. Student with material engineering and environmental engineering background suits the best for the position. However, student from all engineering disciplines could benefit from this project. Must be familiar with Microsoft office tools.  Photoshop editing skill is a plus.   Must be cultural sensitivity and able to work in  a diverse workforce in multicultural settings.
Cosplay or kosupure is a combination of two words - “costume” and “play”. The term “Cosplay” is used to describe costume fandom or “role-play.” Fandom can be defined as “psychological sense of community” (Obst et al., 2001; Sonn and Fisher, 1996), or “the realm of avid enthusiasts” (Online Etymology Dictionary, 2016), where individuals can dress and act as different characters such as music groups, comics/manga, anime (cartoon animation), video games, movies and science fiction. Although researchers have examined cosplayers’ identities and activities in different countries including Hong Kong (Rahman et al., 2012), Taiwan (Chen, 2007) and the United States (Benesh-Liu, 2007), transcultural examination of cosplayer motives, consuming behaviour, identity and self-concept has received limited attention. To uncover the differences and similarities of both American and Asian cosplayers, mixed research methods were used for this study. Online data were collected from various websites, blogs and forums. In addition, interviews and observations were employed to collect data in North America and China. The statistical software (SPSS) will be used to analyze the online data (e.g., posted comments), as well as NVivo will be used to analyze the interview transcription. I believe that the findings of this proposed study will provide insights and meaningful information about cosplay community in general and cosplayers’ motives and identities in particular. Although researchers have examined cosplayers’ identities and activities in different countries, transcultural examination of cosplayer motives, consuming behaviour, identity and self-concept has received limited attention. To uncover the differences and similarities of both American and Asian cosplayers, mixed research methods will be used for this study. Online data will be collected from various cosplay websites, blogs and forums. In addition, interviews and observations will be employed to collect data in North America and China. The findings of this proposed study will provide insights and meaningful information about cosplay community in general and cosplayers’ motives and identities in particular.(1) The student will receive training and guidance in which to conduct a literature search and compile and organize relevant information/articles from various sources including online sources, and research data base. He/she will be able to conduct literature search independently after training.(2) The student will learn the SPSS software and NVivo to analyze quantitative and qualitative data.(3) The student and I will meet to discuss the overall progress of the project as well as various related issues on a regular basis.The student should have a general interest and knowledge of popular culture. He/she should possess good organization and communication skills, the ability to work independently as well as within a team, and previous experience in quantitative and/or qualitative research is preferred but not necessary. The successful applicant will also possess strong writing and communication skills, and sufficient knowledge of Microsoft Office Suite products (Word, Excel and Power Point).
The rapid growth of the aging segment of the population is a global phenomenon; Canada is no exception. According to a report published by Statistics Canada (2011, p. 3), “In the coming years, many [older consumers] will reach the age of 65, accelerating population aging in Canada. By 2031, all baby boomers will have reached 65, and the proportion of seniors could reach 23%, compared to 15% in 2011.” This emerging phenomenon has been significantly shaping and changing the social, economic and medical agendas of every society, with a particular impact on gerontological issues. Further investigation to gain a better understanding of older consumers’ needs and challenges is both timely and imperative. Prior research has found that older women experience more problems with clothing style than men (Schewe 1988), and can have difficulty in finding garments with appropriate style and fit to accommodate their changing body shapes and proportions (Shim and Bickle 1993). Physiological changes occur with aging (Wood and Horridge, 1990), and in women, these body changes include protruding abdomen, sagging underarms, rounded shoulders, stooped posture and lower bust lines. According to a study conducted by Alexander et al. (2005), consumers’ dissatisfaction with fit was the most frequent reasons for garment returns. Clearly, the fit of a garment was one of the most important evaluative criteria, and finding a pair of well-fitted trousers was particularly difficult (Holmlund et al. 2011). In order to understand the complexities of how clothing may enhance aging consumers’ well-being, physical needs and psychological comfort, this project will draw upon the literature of cue-utilization theory, self-concept, fashion symbolism and body image. This study seeks to address topics such as physical/psychological needs, body image, fashion consumption, and age-related stereotyping issues. Questionnaire survey will be employed to collect data from the older consumers.Due in part to the changes to body proportion over the course of aging, it is reasonable to suggest that the older consumers may not act and behave the same way as their younger counterparts. In order to understand the complexities of how clothing may enhance aging consumers’ well-being, physical needs and psychological comfort, this project will draw upon the literature of cue-utilization theory, self-concept, fashion symbolism and body image. This study seeks to address topics such as physical/psychological needs, body image, fashion consumption, and age-related stereotyping issues. Questionnaire survey will be employed to collect data from the older consumers. (1) The student will receive training and guidance in which to conduct a literature search and compile and organize relevant information/articles from various sources including online statistical reports, periodicals, and academic research database. He/she will be able to conduct literature search independently after training.(2) The student will learn the SPSS software to analyze quantitative data.(3) The student and I will meet to discuss the overall progress of the project as well as various related issues on a regular basis.The student should have a general interest and knowledge of consumer culture and/or women’s studies. He/she should possess good organization and communication skills, the ability to work independently as well as within a team, and previous experience in quantitative research is preferred but not necessary. The successful applicant will also possess strong writing and communication skills, and sufficient knowledge of Microsoft Office Suite products (Word, Excel and Power Point).
The Arch-App is a mobile app that utilizes geo-location and augmented reality technologies to access data (including imagery, videos, and text) on building projects throughout the city in real time.  The infrastructure of the Arch-App effectively provides users a resource (ranging from historic imagery to notable interviews) and tour guide to any local landmark in the real world condensed into their smartphones. Despite the saturation of ubiquitous, mobile computing, there has yet to be a clear standard in providing users access to robust, consolidated, and authoritative information on any given landmark in the real world in real time.  The Arch-App infrastructure addresses this need directly. This infrastructure is conducive to any enterprise that wishes to empower people with more information on any given landmark they may come across including touristic, academic, and recreational initiatives.The Arch-App infrastructure has been especially effective in its pilot deployment at Ryerson University’s Department of Architectural Science.  Not only guiding students to notable architectural projects in the city, but also providing them with historical data and imagery, drawings, and even future design proposals yet to be built, the Arch-App became a great pedagogical tool as faculty integrated it into their curricula for students to create additional content.  Ryerson University faculty members have begun mobilizing content from courses and research to integrate as additional layers of information for the Arch-App. The recent success and widespread media coverage of the pilot project combining mobile computing and geo-location databases at Ryerson University has led to a number of opportunities to develop the Arch-App as an even stronger tool for both academia and the general public.  External organizations including the Toronto Society of Architects, Energy Advocate, Toronto public art councils, have indicated their interest in having their content adopted into the Arch-App infrastructure.  Another initiative over the next year My specialized research area focuses upon the methods of bridging digital information (including modeling and simulation) and the designed and built environment.  In an age where computing has become ubiquitous and a pervasive component of daily life on par with physical reality, it is imperative to develop tools that may mediate virtual worlds with the physical reality. With a background in architectural design, I currently have been researching the use of mobile computing technologies including Augmented Reality and online databases as tools to establish a symbiotic relationship between the virtual and built worlds within academic, professional, and recreational contexts.With the incredible success of the project’s deployment at Ryerson University in Toronto, the demand to leverage the Arch-App infrastructure has provided opportunities to engage a broader spectrum of disciplines and stakeholders while simultaneously integrate more diverse media and applications.  The successful Globalink candidate would be working with the Arch-App design team at Ryerson University including professors, researchers, graduate students, and IT developers. The ideal candidate would be working with the team to update and develop the content infrastructure for innovative applications of the Arch-App within other contexts (including the Ontario Association of Architects and Ryerson University School of Interior Design).  While collaborating with team members, the student will also work with the principle investigator in documenting progress on such initiatives to present them at annual academic conferences (including the Building Technology Educators Society, International Association of Technology, Education and Development, and the Augmented Reality Conference).The ideal candidate would have the following skills and background:• Currently enrolled in an architectural studies or architectural science program• 3D modeling and visualization skills• Digital fabrication familiarity
Some of the most recent coverage of the general work on photoacoustics can be found at:http://www.physics.ryerson.ca/node/1769and recent publications at:http://web.physics.ryerson.ca/mkolios/publications/index.htmlThis particular project will focus on 3D photoacoustics. We have purchased hardware (the Verasonics ultrasound platform) that allow data acquisition of multichannel pre-beamform data of each array channel on an ultrasound with our clinical ultrasound imaging instrument. The research version of a commercial imaging scanner will be used to provide real-time imaging of tissue-equivalent phantoms.In optoacoustic imaging sends a short pulse of laser energy into a target which undergoes microscopic heating and expansion to create pressure waves (ultrasound) which are detected by an ultrasound transducer. This system combines the benefits of the deep penetration of ultrasound and the high contrast of the optical properties of tissue and will produce better images than either system alone. More experiments are required on phantoms, ex-vivo tissue, and in-vivo models.Programming and graphic interfaces will be used for the optoacoustic imaging system. The trainee will work with a group that creates novel beam-forming algorithms. This requires programming and Electrical Engineering skills. The optoacoustic imaging system requires simultaneous control of the laser (which provides the illumination) and the Verasonics which is used in passive mode to detect the ultrasound and to build images. In the project work is required to program the low-level control of the Verasonics imaging machines to coordinate their operation to that of the laser and the imaging system. Three-dimensional images will be produced of the tissue equivalent phantoms. Dr. Michael Kolios heads a laboratory in the Physics Department at Ryerson University, Toronto, Canada. Dr Kolios's lab consists of 22 people with differing scientific backgrounds, creating a multidisciplinary environment. Students and technical staff work on ultrasound and optoacoustic imaging with access to state of the art facilities (http://goo.gl/Wk1EL1). The imaging systems are primarily used to monitor the viability and changing properties of tissue and cells. One of the high-frequency ultrasound / photoacoustic imaging systems is a unique. The student will be working at the new iBEST facility (http://goo.gl/dc9oef) located in the Keenan Research Centre at St. Michael’s Hospital.  The student will program the ultrasound imaging device so as to rapidly acquire the data for three-dimensional photoacoustic imaging. Moreover, the student will design the experiments, make tissue equivalent materials ( called phantoms in medical physics ) and collect the data. Comparisons of the various methods by which the data are acquired will be made.The student working on this application will require programming skills to access the low-level functions that control the Verasonics ultrasound imaging device to automate the experiments performed. The student will develop skills in ultrasound imaging and beamforming, optoacoustic imaging, and biomedical imaging and therapy.
There is a significant clinical need for blood products used in blood transfusions. Typical clinical situations where blood isneeded include traumatic or surgical bleeding, anemias and diseases that affect hemoglobin production. The CanadianBlood Services collects approximately 850,000 units of blood that are administered to thousands of patients each year.Blood is typically stored for about 42 days. Increasing evidence suggests that significant alterations occur in the structureand function of red blood cells (RBC) during this storage period, and that the transfusion of RBC that have been stored forthis or longer periods of time may increase patient morbidity and mortality, especially in vulnerable patient populations. Atechnique that could rapidly characterize the suitability of stored RBCs could potentially have a significant impact on clinicalpractice but also serve as a tool to assess the blood quality in the development of new blood storage protocols. We haverecently discovered a new technique for the rapid characterization of red blood cells that analyzes the frequencies of thesound waves produced when red blood cells are exposed to short pulses of laser light. In this technique, which is based onthe photoacoustic effect, conventional optical spectroscopy (which provides functional information about the cell) iscombined with ultrasound radiofrequency spectroscopy (which provides structural information about the cell), to assess theRBC suitability for transplantation. This novel technique can also be adapted to study other forms of red blood cell pathology.In this work, we propose to develop protocols that will allow the rapid characterization of blood products that are required forblood transfusions. We will test the system suitability by comparing the results of our analytical techniques to standards usedin the characterization of blood and develop a prototype system that will enable the rapid characterization of large numbersof RBC.Dr. Michael Kolios heads a laboratory in the Physics Department at Ryerson University, Toronto, Canada. Dr Kolios's lab consists of 22 people with differing scientific backgrounds, creating a multidisciplinary environment. Students and technical staff work on ultrasound and optoacoustic imaging with access to state of the art facilities (http://goo.gl/Wk1EL1). The imaging systems are primarily used to monitor the viability and changing properties of tissue and cells. One of the high-frequency ultrasound / photoacoustic imaging systems is a unique. The student will be working at the iBEST facility (http://goo.gl/dc9oef) located in the Keenan Research Centre at St. Michael’s Hospital.  The student will use the spectrophotometer to measure blood optical properties as a function of time in storage. the student will betray her position of this data, and will work with a graduate student that will be performing the photoacoustic imaging as to rapidly acquire the data stored blood. Moreover, the student will design some of the experiments, make tissue equivalent materials ( called phantoms in medical physics ) and collect the data. Comparisons of the various methods by which the data are acquired will be made.The student working on this application will require good laboratory skills, and we are rudimentary programming skills to automate the experiments performed. the study is ideally a student in biophysics or biomedical  engineering. The student will develop skills in  optoacoustic imaging, optical spectroscopy and biomedical imaging and therapy. Peer reviewed publications from the group can be found at:http://web.physics.ryerson.ca/mkolios/publications/index.html.
The main challenge the green energy industry is facing is the erratic generation of energy which is often is not readily consumed. To solve this problem different forms of battery banks are suggested: Distributed and farm-based. The issues in battery management are the charge and discharge (needs one intern) and connection with grid (needs two interns).Kaamran Raahemifar (PhD) joined Ryerson University in 1999. Tenured in 2001, he has been a professor with the Department of Electrical and Computer Engineering since 2012. His research interest includes but is not limited to: 1) Application of Optimization in Engineering: theory and application; 2) Big Data Analysis (dictionary/sparse representations, interpolation, predictions); 3) Modelling, simulation, design, and testing; 4) Time-based operations. Part of his research team is currently involved in 3D encryption. He is a professional engineer of Ontario and a senior member of IEEE.1) Literature survey2) Extraction of latest battery equations3) Modelling of battery as distributed and localized components4) Designing the converters and connectors to grid: Two ways1) For one intern, I need a good mathematical skills, practical understanding of battery functionalities, and good programming skills.2) For the other two interns, I would need a good designer and programmer.
Dictionary learning is a new approach to processing images. Coupled with compressive sensing, the approach becomes fast and reliable. This project is in regards to various images being processed using sparse analysis techniques combined with dictionary learning. Here, we would like to consider one image and identify a specific area. For example, for the blood vessels inside the retinal image, we would like to identify specific atoms that relate to the type of blood vessels we have. Then, using such clusters, and the full image, we would like to be able to locate the blood vessels easily and fast. This project requires a bit of understanding of what image processing techniques are. Segmentation, Registration, and classification techniques would be studied. It also requires coding skills.Kaamran Raahemifar (PhD) joined Ryerson University in 1999. Tenured in 2001, he has been a professor with the Department of Electrical and Computer Engineering since 2012. He is currently an adjunct professor at the department of Optometry in University of Waterloo. His research interest includes but is not limited to: 1) Application of Optimization in Engineering: theory and application; 2) Big Data Analysis (dictionary/sparse representations, interpolation, predictions); 3) Modelling, simulation, design, and testing; 4) Time-based operations. Part of his research team is currently involved in 3D encryption. He is a professional engineer of Ontario and a senior member of IEEE.1) Utilizing Matlab in implementing variety of algorithms,2) Creating GUI to make it easier to assess algorithms.The students should have programming skills, and have sound understanding of mathematical equations.
Adaptation of Game Theoretic Optimization Methods for Building Energy Management ApplicationsWith the introduction of new technologies, concepts and approaches in power transmission, distribution and utilization such as Smart Grids (SG), Advanced Metering Infrastructures (AMI), Distributed Energy Resources (DER) and Demand Side Management (DSM), new capabilities have emerged that enable efficient use and management of power consumption at micro level in households and building complexes. Integration of Information Technology (IT) and instrumentation brought Building Management Systems (BMS) to our homes to better plan and utilize available sources while considering residences preferences. A team of researchers at Ryerson University has been working on combining capabilities and advantages offered by SG, smart meters, DERs, DSM and BMS to come up with a unique power management unit called Load Moderation Center (LMC) as an integrated part of BMS. This device, upon successful completion, will be able to plan consumption, effectively utilize available sources including grid, renewable energies and storages and reduce the costs for end users as well as utility providers significantly.The aim of this project is to investigate existing optimization techniques based on Game Theory, apply them to this very application and adopt the best approach for further modifications for the purpose of simulation and final utilization in the product. The road map for this project comprises of a comprehensive literature review on different Game Theoretic optimizations for SG, DSM and BMS applications, identification of the best standing approach for the LMC based on the results of simulations and examinations and adaptation and modifications of such technique, including complete revamping if needed, to best benefits the specific target for LMC. The optimization task could be defined as the best scenario of allocating available power sources to demanding loads within the household based on the real time constraints and for reduced price.Game TheoryMatlab CodingEnergy ManagementRenewable EnergyGeneration and Demand optimization1) Literature Review2) Design of Algorithm3) Coding4) Analysis and Comparative studies5) ReportingStrong MathCoding Skills
Stock market is erratic due to many factors. However, it seems that there is a chance to link it with events and news. A pattern can be extracted from past and present data and apply to future. The aim of this project is to use dictionary learning approach to predict the stock market trend in near future. Kaamran Raahemifar (PhD) joined Ryerson University in 1999. Tenured in 2001, he has been a professor with the Department of Electrical and Computer Engineering since 2012. He is currently an adjunct professor at the department of Optometry in University of Waterloo. His research interest includes but is not limited to: 1) Application of Optimization in Engineering: theory and application; 2) Big Data Analysis (dictionary/sparse representations, interpolation, predictions); 3) Modelling, simulation, design, and testing; 4) Time-based operations. Part of his research team is currently involved in 3D encryption. He is a professional engineer of Ontario and a senior member of IEEE.1) Utilizing Matlab in implementing variety of algorithms,2) Creating GUI to make it easier to assess algorithms.The students should have programming skills, and have sound understanding of mathematical equations.
Person who has skillsets for circuit design, from early stages until optimized PCB.Kaamran Raahemifar (PhD) joined Ryerson University in 1999. Tenured in 2001, he has been a professor with the Department of Electrical and Computer Engineering since 2012. He is currently an adjunct professor at the department of Optometry in University of Waterloo. His research interest includes but is not limited to: 1) Application of Optimization in Engineering: theory and application; 2) Big Data Analysis (dictionary/sparse representations, interpolation, predictions); 3) Modelling, simulation, design, and testing; 4) Time-based operations. Part of his research team is currently involved in 3D encryption. He is a professional engineer of Ontario and a senior member of IEEE.Hardware designs Extensive Electronic Circuit Knowledge at various levels.
We are working on a number of projects that require expertise in firmware development sides.The projects range from biomedical applications, energy sector, construction environment and in-doors.Kaamran Raahemifar (PhD) joined Ryerson University in 1999. Tenured in 2001, he has been a professor with the Department of Electrical and Computer Engineering since 2012. He is currently an adjunct professor at the department of Optometry in University of Waterloo. His research interest includes but is not limited to: 1) Application of Optimization in Engineering: theory and application; 2) Big Data Analysis (dictionary/sparse representations, interpolation, predictions); 3) Modelling, simulation, design, and testing; 4) Time-based operations. Part of his research team is currently involved in 3D encryption. He is a professional engineer of Ontario and a senior member of IEEE.1) C/C++2) Embedded programmingThe students should have programming skills, and have sound understanding of embedded coding.
Giardia intestinalis is a protist found in freshwaters worldwide.  Ingestion of this parasite via contaminated water or fecal-oral contact can lead to the onset of giardiasis, a disease characterized by acute and severe diarrhea. The Giardia cell cycle is of research interest due its influence on the pathogenesis and transmission of giardiasis.  However, its study has been hampered by the lack of a method to synchronize the Giardia cell cycle without the use of reagents that also introduce side effects and artifacts.  We have recently developed the technique of counterflow centrifugal elutriation (CCE) to obtain fractions of Giardia cultures enriched in cells from every stage of the cell cycle.  We are interested in utilizing CCE to study the effect of SUMOylation on the Giardia cell cycle. SUMO (small ubiquitin-like modifier) proteins are eukaryotic proteins that modify the activity and localization of other proteins through reversible covalent attachment to these targets.  Recent findings from our laboratory suggest diverse and potentially multiple role of SUMO in Giardia cell biology such cell cycle control. In the latter, we showed that SUMO knock down resulted in trophozoites arrested in G1/S phases and reduced cell proliferation. In mammalian cells, multiple SUMO target proteins were identified that play key roles during cell-cycle progression. However, in Giardia we are lacking global insight in the regulation of cell-cycle progression via SUMOylation. To address this, we are combining counterflow centrifugal elutriation and proteomics analysis to identify SUMOylation targets during each phase of the cell cycle in Giardia lamblia trophozoites. For this we want to compare the profiles of protein SUMOylation in wild type and SUMO knock down parasites at different cell cycle stages. These findings may contribute to understanding the role of SUMOylation during cell-cycle progression in human pathogenic protozoan parasites.Our group is interested in understanding the relevance of the SUMOylation pathway in the control of the cell cycle and other biological processes in Giardia lamblia. The cell cycle is regulated by posttranscriptional mechanisms such as protein phosphorylation, (de)ubiquitination and (de)SUMOylation. However, little is known about the in vivo targets of SUMOylation or the regulation of this process. We are therefore interested in understanding the role that SUMOylation plays in the cell cycle progression. Our current goals include identifying novel SUMO-protein targets and characterize their functions, and elucidating the role of SUMO in the cell division cycle.The student will participate in a project to study the role of SUMOylation in the regulation of the cell cycle in Giardia intestinalis. The student will learn to: 1) grow Giardia trophozoites cultures (wild type and SUMO knockdown cell lines); 2) perform CCE on asynchronous Giardia cultures to obtain fractions that are enriched in different stages of the cell cycle; 3) analyze the CCE fraction by flow cytometry; 4) analyze and interpret flow cytometry data; 5) extract protein from CCE fractions; 6) Western blot analysis with antibody against Giardia SUMO. During the internship, the student will use computer software such as STRING to predict protein interactions and GPS-SUMO to predict SUMOylation of proteins.  Proteomics and transcriptomics data in GiardiaDB (www.giardiadb) will also be utilized during the study.  The student will analyze their data with the guidance of senior researchers in the lab.The student will be trained and mentored by senior graduate students and the Principal Investigator during the internship.  Background reading material and written instructions for all protocols will be provided.  The student will also participate in weekly meetings among all members of the laboratory.  At the end of the internship, the student would be expected to present their research findings at one of these meetings.The ideal student would have completed and obtained high academic standing in the following courses: Molecular Biology, Genetics, Cell Biology, Microbiology and Biochemistry.  It would be helpful if the student has some experience working in a research laboratory outside of their courses.  The student should have good analytical, numeracy and problem-solving skills.  Some experiments require long days in the lab as well as work during a few evenings and weekends, so the student should be flexible in their schedule during the internship.  Most importantly, the student must be enthusiastic and willing to learn.
The case studies to be conducted in May-August 2018 are part of a larger research project, “’Giving Back to the Community’: Youth Community Engagement as Sport Leaders”, funded by the Social Sciences and Humanities Research Council of Canada. This study proposes a comparative analysis of the experiences of young adults’ (18-25 years old) that invest themselves in sport leadership roles as a form of community engagement. The case studies focus on community partners that run sport programs for youths and that attract former participants as volunteers or employees. They explore how the young adults involved as leaders of these programs conceive of the ‘community’ they wish to contribute to and how it motivates their engagement, whether it be the cultural, immigrant, local/neighborhood, organizational or other ‘community’. The analysis also pays attention to how they make sense of their responsibilities and actions in their leadership role, beyond a dedication to sport, as an expression of their commitment to youths, to the community and/or the community partner. My previous research has illustrated « success stories » of former participants who return as coaches, chefs de mission, organizers or volunteers in Francophone Games across Canada because of a commitment towards youth, the community and sport. The sport program thus becomes a setting where not only youths/adolescents are invited to reinforce their sense of belonging, but also a space where young adults invest themselves to contribute to community development. The summer 2018 case studies of the YMCA-National Capital Region and the Boys and Girls Club of Ottawa will explore how young leaders define and conceive of the community to which they wish to contribute, how they think youths in different minority situations fit in the community they wish to contribute to and how they make sense of their community engagement through sport programs. I study sports and physical activity from a sociocultural perspective, with a particular focus on Canadian society and cultural minority communities. My main area of research is the role of sport programs and events in community building/development, with an emphasis on the discursive construction of identities and and the reinforcement of a sense of belonging among youths. I supervise master’s and doctoral students working in the broader area of the reproduction of identity and representation through sport, who have encouraged me to expand my thinking beyond cultural identity, to address issues of gender and sexuality.The student will participate in two case studies, one will focus on youth volunteers and employees of the YMCA-National Capital Region and the other on the Ottawa Boys and Girls Club (BGC). The student will be part of a research team with the principal investigator/professor, a postdoctoral student and a Masters' student and will assist them by contributing to the following tasks:1) bibliographical search and review of literature on sport/recreation and community building, inequalities, identity and so on; 2) participant observation of sport programs managed/coached/led by the young adult leaders (volunteers and employees) 3) interviews with young adult leaders and with managers of the YMCA and of the BGC4) analysis of interviews; The interviews and participant observation will be mainly collaborative team work, whereas the review of literature tasks will be divided among team members and so will be the interview analysis work.The student should also be familiar with bibliographical databases and have the skills to do a bibliographical search - beyond using a Google scholar search. The student should have some background in social sciences, preferably sociology, and it would be an advantage to have taken some courses in sport studies such as history of sport, sociology of sport and related courses, or in recreation/leisure studies or in Canadian Studies. The student should have excellent reading skills in English and have strong writing skills in English as well.
Ce projet a pour objectif d’étudier les facteurs sous-jacents à la participation et la non-participation aux activités physiques et sportives (APS) dans deux contextes nationaux différents (en France et au Canada) afin de mieux comprendre les dynamiques de construction des inégalités d’accès à ces dernières. En effet, les histoires, les cultures, les structures sociopolitiques, les démographies, etc. du Canada et de la France, bien que similaires en certains points n’en restent pas moins distinctes et tendent ainsi à produire des inégalités spécifiques en matière d’engagement sportif sur leur territoire respectif.  Plus précisément, au Canada, la participation proprement sportive baisse quand celle des activités physiques de loisirs augmente (Patrimoine canadien, 2013 & Statistique Canada 2015). En France la situation est différente : ces taux sont relativement stables (Lefèvre et Thiéry, 2016). Dès lors, la confrontation de ces dynamiques doit permettre de mieux appréhender les particularismes nationaux tout autant que les similitudes pour mieux relativiser les explications en matière de participation aux APS.Le projet met exergue les apports d’une telle démarche comparative à l’échelle internationale pour construire un regard critique et distancé et ainsi mieux appréhender les politiques publiques d’accès aux APS devant offrir un impact positif en matière de santé, de bien-être, de qualité de vie ou encore de cohésion sociale (Head, 2010 ; Howlett, 2009). Bien que complexes, ces comparaisons internationales sont heuristiques et incontournables pour la compréhension approfondie des pratiques de loisirs d’un pays à l’autre (Peterson, 2005). Cette mise en perspective permettra de mieux analyser les facteurs nationaux affectant les taux de participation aux APS en fonction du genre, de l’âge, de la scolarité, du statut socio-économique, de la langue, de la situation géographique, du type d’activités, du niveau de (dé)centralisation de la gouvernance, de la ruralité/urbanité, etc.J'examine le sport et l'activité physique d'une perspective socioculturelle et je m'intéresse surtout aux enjeux particuliers à la société canadienne et à la francophonie. Mon thème de recherche principal porte sur le rôle du sport dans la construction discursive des identités et des communautés au Canada. Le projet proposé questionnera aussi l'effet des représentations sur les taux de participation sportive pour mieux comprendre les vecteurs d'inégalités qui modèlent l'accès aux pratiques des APS selon le genre, le statut socioéconomique, la langue et autres facteurs.L'étudiant contribuera aux deux tâches suivantes:1) Revue systématique des études sur a) participation sportive au Canada; b) comparaisons internationales quantitatives (participation sportive ou autre). Une recherche bibliographique devra d'abord être complétée à l'aide des ressources de la bibliothèque de l'Université d'Ottawa, incluant les bases de données, de même que les ressources en ligne. Option - selon les compétences linguistiques de l'étudiant, cette revue systématique pourra inclure la littérature de langue anglaise.2) Préparer/Traiter les données statistiques existantes sur la participation sportive au Canada; effectuer des analyses (régression classique); interpréter les résultats à l'aide  de sources quantitatives (autres enquêtes connexes) et de la littérature spécialisée sur le Canada.Avoir réussi des cours de méthodes statistiques (descriptives et inférentielles) est obligatoire. Des connaissances de base en sociologie ou en sciences sociales sont requises. Avoir suivi des cours en études canadiennes, en sciences sociales du sport (histoire, sociologie et autres) ou en sciences du loisirs est un atout.
Community organization and community mobilization are practices used by civic organizations, social movements, social workers, and non-governmental organizations in order to help members of communities identify priorities, make choices, and take action on matters of crucial concern.  These strategies and techniques can be particularly useful for building solidarity between and with communities that are systematically disenfranchised, disempowered, and oppressed. Thus, community mobilization is becoming a part of the international humanitarian 'toolbox.'  However, research and pedagogical tools on community organization and mobilization has focused on a historical narrative wherein community organizing was developed in the United States, and focuses on US urban centres.  Our research shifts the lens towards the Middle East and communities surviving and addressing conflict, in order to both document and analyze the work being done in the region (and the challenges it poses to US-centric paradigms) and to develop pedagogical materials that can be used by our programs, and others, to teach community mobilization in the region and globally.The intern(s) will be joining us for the last three months of a 14-month grant period, where a team in Lebanon and Canada will have been building case studies on community mobilization and designing online learning modules.  During the time of the internship, we will be running a training for NGO workers in Lebanon, which will involve both a distance component (led from Ottawa) and a face-to-face component in Lebanon.   Interns will be co-supervised by myself (Emily Wills) and Nadia Abu-Zahra, School of International Development and Global Studies (https://uniweb.uottawa.ca/?lang=en#!uottawa/members/961).  My research focus is on forms of everyday politics, particularly in dialogue between the Middle East and North America.  Nadia's research focuses on mobility and human rights in the Middle East.  Together, we co-direct the Community Mobilization in Crisis project, which is developing case studies and online learning modules in community organizing and mobilization in Arab countries with the goal of offering a certificate program for refugees and host community members in Lebanon.The Teaching Manuals and Documentation intern will help to develop manuals for training support personnel (teaching assistants or learning facilitators). We will share with the intern the curriculum goals, modules, and details. The intern will then compose a series of texts and/or video scripts to provide guidance to support personnel. These texts or scripts will then be edited and compiled into a manual to assist support personnel as they plan for and help with the delivery of the modules. During and after this delivery, the intern will revisit the manual and update and modify it as appropriate.The intern will also write publishable pieces for the CMIC blog and/or shareable resources on community mobilization, and may choose to build or maintain CMIC's social media presence. An intern with language skills may prepare translations of materials to/from English, French, or Arabic.  Interns with an interest in academic or non-academic grant writing will have the opportunity to assist with applying for major grant funding.  All interns must be computer literate in English, with knowledge of word processing, spreadsheets, internet searching, and social media.  We will select interns with some combination of the skills listed below (although they are not essential): -Training in qualitative, quantitative, and/or interpretive research methods in the social sciences (particularly geography, anthropology, sociology, political science, or social work)-Training in monitoring and evaluation methods and practice, and/or experience conducting evaluations in a nonprofit setting-Basic or advanced web design and coding skills-Basic or advanced audiovisual production skills-Experience in civic organizations, volunteering, or activism-Fluency in Arabic and/or French

Une fois qu'un patient est transporté vers une salle d'urgence (ER) et les médecins ont acquis ses dossiers médicaux, ils apprennent rapidement qu'elle était un patient atteint de cancer. Cependant, ils ne arrivent pas de déterminer rapidement quel type de cancer elle avait. L'information était assise là-bas, mais dans une situation urgente dans un ER occupé, il était trop long de l'extraire des montagnes de texte et de tableaux. Cette histoire a été notre première motivation pour développer une nouvelle interface utilisateur graphique pour le dossier médical électronique (DME).Notre système vise à créer un système de filtrage pour DME en montrant une quantité limitée d'informations à l'aide d'images, qui peuvent être insérées en première page en tant que page récapitulative interactive pour compléter le système DME existant. Notre interface classe les documents médicaux en introduisant plusieurs catégories et les affiche spatialement et temporellement sur une interface de ligne temporelle variable en fonction du calendrier.Nous prévoyons raccourcir le temps de navigation pour localiser le diagnostic, le traitement, etc., sur l'interface spatiale et temporelle à travers les antécédents médicaux d'un patient.Notre système permettra aux patients de conserver des enregistrements cohérents de leur état de santé à un endroit, ce qui permet aux médecins de surveiller les progrès des patients.Lorsque iPad et iPhone ont été introduits sur le marché, ils ont radicalement changé la façon d'utiliser un téléphone et un ordinateur. Les enfants et les aînés ont commencé à jouer avec eux et c'était la puissance de l'interface utilisateur graphique simple. Notre système est composé de deux systèmes DME: 1. pour les patients qui veulent conserver leur propre histoire médicale dans une interface facile; 2. pour les professionnels de la santé.Computer Graphics, Computer Animation, Computer Vision, Information Visualization and Machine Learning.Graphisme par ordinateur, animation par ordinateur, vision par ordinateur, visualisation de l'information et apprentissage par machine.Research - literature review Development - programmingRecherche - revue de la littératureDéveloppement en utilisant la programmationProgramming (C/C++ preferred) is a must.Computer graphics, Information visualization, Natural language processing, machine learning or database
Nous investissons deux façons de numériser les cheveux sur une personne réelle. Le premier est l'utilisation d'un système Kinect, qui est un appareil populaire de jeu MS, mais est également utilisé pour capturer / suivre des informations 3D d'un objet (ou d'une personne). La seconde utilise une photo des cheveux d'une personne.Les deux données d'entrée seront testées pour trouver la meilleure méthode pour créer un modèle numérique de cheveux.Notre méthode de base est de reconnaître le style de cheveux d'une personne, comme le droit, le frisé, le kinky et les tresses. Une personne peut avoir plusieurs styles de cheveux existants tels que les cheveux lisses seront bouclés.Après la reconnaissance, nous allons créer une représentation hélicoïdale des cheveux, puis recréer les cheveux à l'intérieur d'un ordinateur.Comme nos modèles capillaires sont représentés par des splines composées de particules, ce qui est une forme utile pour les systèmes conventionnels d'animation capillaire à base de particules. Nous combinons les informations de géométrie des brins de cheveux 2D extraites d'une photographie et les informations de profondeur 3D des nuages   de Kinect pour générer les modèles de cheveux 3D.Graphisme par ordinateur, animation par ordinateur, vision par ordinateur, visualisation de l'information et apprentissage par machine.Computer Graphics, Computer Animation, Computer Vision, Information Visualization and Machine Learning.Research - literature review Development - programmingRecherche - revue de la littératureDéveloppement en utilisant la programmation1. Programming is a must - C/C++ preferred, but matlab is good too2. Computer graphics, Computer animation, Computer Vision

Community organization and community mobilization are practices used by civic organizations, social movements, social workers, and non-governmental organizations in order to help members of communities identify priorities, make choices, and take action on matters of crucial concern.  These strategies and techniques can be particularly useful for building solidarity between and with communities that are systematically disenfranchised, disempowered, and oppressed. Thus, community mobilization is becoming a part of the international humanitarian 'toolbox.'  However, research and pedagogical tools on community organization and mobilization has focused on a historical narrative wherein community organizing was developed in the United States, and focuses on US urban centres.  Our research shifts the lens towards the Middle East and communities surviving and addressing conflict, in order to both document and analyze the work being done in the region (and the challenges it poses to US-centric paradigms) and to develop pedagogical materials that can be used by our programs, and others, to teach community mobilization in the region and globally.The intern will be joining us for the last three months of a 14-month grant period, where a team in Lebanon and Canada will have been building case studies on community mobilization and designing online learning modules.  During the time of the internship, we will be running a training for NGO workers in Lebanon, which will involve both a distance component (led from Ottawa) and a face-to-face component in Lebanon.   Interns will be co-supervised by myself (Emily Wills) and Nadia Abu-Zahra, School of International Development and Global Studies (https://uniweb.uottawa.ca/?lang=en#!uottawa/members/961).  My research focus is on forms of everyday politics, particularly in dialogue between the Middle East and North America.  Nadia's research focuses on mobility and human rights in the Middle East.  Together, we co-direct the Community Mobilization in Crisis project, which is developing case studies and online learning modules in community organizing and mobilization in Arab countries with the goal of offering a certificate program for refugees and host community members in Lebanon.The Program Content Evaluation intern will evaluate the impact, value, and potential effects of the educational materials contained in the modules to be delivered. This will be done by reviewing the assessment results of the module activities (e.g. online quizzes, reflections, etc.), and considering how the module content is or is not achieving the desired learning outcomes. The evaluation of educational materials may also involve assisting with the online learning platform in use, and collecting pre-test and post-test data.The intern will also write publishable pieces for the CMIC blog and/or shareable resources on community mobilization, and may choose to build or maintain CMIC's social media presence. An intern with language skills may prepare translations of materials to/from English, French, or Arabic.  Interns with an interest in academic or non-academic grant writing will have the opportunity to assist with applying for major grant funding.  All interns must be computer literate in English, with knowledge of word processing, spreadsheets, internet searching, and social media.  We will select interns with some combination of the skills listed below (although they are not essential): -Training in qualitative, quantitative, and/or interpretive research methods in the social sciences (particularly geography, anthropology, sociology, political science, or social work)-Training in monitoring and evaluation methods and practice, and/or experience conducting evaluations in a nonprofit setting-Basic or advanced web design and coding skills-Basic or advanced audiovisual production skills-Experience in civic organizations, volunteering, or activism-Fluency in Arabic and/or French
Community organization and community mobilization are practices used by civic organizations, social movements, social workers, and non-governmental organizations in order to help members of communities identify priorities, make choices, and take action on matters of crucial concern.  These strategies and techniques can be particularly useful for building solidarity between and with communities that are systematically disenfranchised, disempowered, and oppressed. Thus, community mobilization is becoming a part of the international humanitarian 'toolbox.'  However, research and pedagogical tools on community organization and mobilization has focused on a historical narrative wherein community organizing was developed in the United States, and focuses on US urban centres.  Our research shifts the lens towards the Middle East and communities surviving and addressing conflict, in order to both document and analyze the work being done in the region (and the challenges it poses to US-centric paradigms) and to develop pedagogical materials that can be used by our programs, and others, to teach community mobilization in the region and globally.The intern(s) will be joining us for the last three months of a 14-month grant period, where a team in Lebanon and Canada will have been building case studies on community mobilization and designing online learning modules.  During the time of the internship, we will be running a training for NGO workers in Lebanon, which will involve both a distance component (led from Ottawa) and a face-to-face component in Lebanon.   Interns will be co-supervised by myself (Emily Wills) and Nadia Abu-Zahra, School of International Development and Global Studies (https://uniweb.uottawa.ca/?lang=en#!uottawa/members/961).  My research focus is on forms of everyday politics, particularly in dialogue between the Middle East and North America.  Nadia's research focuses on mobility and human rights in the Middle East.  Together, we co-direct the Community Mobilization in Crisis project, which is developing case studies and online learning modules in community organizing and mobilization in Arab countries with the goal of offering a certificate program for refugees and host community members in Lebanon.The intern will evaluate the user experience and the degree to which students feel supported in the learning process. For instance, the intern may help understand how effective the existing support is, in terms of intellectual, logistical, emotional, social, and financial support. The methods to achieve this may include: collecting survey or interview data by distance, preparing transcripts of interviews or focus groups in English and/or Arabic, analyzing qualitative and/or quantitative data, and/or producing narrative assessments of materials or processes. The intern will also write publishable pieces for the CMIC blog and/or shareable resources on community mobilization, and may choose to build or maintain CMIC's social media presence. An intern with language skills may prepare translations of materials to/from English, French, or Arabic.  Interns with an interest in academic or non-academic grant writing will have the opportunity to assist with applying for major grant funding.  All interns must be computer literate in English, with knowledge of word processing, spreadsheets, internet searching, and social media.  We will select interns with some combination of the skills listed below (although they are not essential): -Training in qualitative, quantitative, and/or interpretive research methods in the social sciences (particularly geography, anthropology, sociology, political science, or social work)-Training in monitoring and evaluation methods and practice, and/or experience conducting evaluations in a nonprofit setting-Basic or advanced web design and coding skills-Basic or advanced audiovisual production skills-Experience in civic organizations, volunteering, or activism-Fluency in Arabic and/or French
Parkinson disease (PD) is the second most prevalent neurodegenerative disease worldwide and the most common human movement disorder, affecting over 100 000 Canadians. Characterized by a progressive decline in voluntary movement, motor function eventually dissipates and patients lose the ability to both move and speak. The closest pathological correlate to loss of motor function is Lewy body formation, resulting from intercellular deposition of protein aggregates, the primary structural component of which is α-synuclein (α-syn). While many anatomical brain regions are affected in PD, dopaminergic (DA) neurons of the substantia nigra pars compacta are the first to shown signs of pathology. These cells are known to have high mitochondrial energy demands and, as a result, are particularly sensitive to mitochondrial stress.  Utilizing a novel stem cell model of PD that allows for comparison of a disease causing A53T α-syn mutation against isogenic (genetically corrected) controls, this project will assess the endogenous role of α-syn in multiple aspects mitochondrial transport and energy/oxidation processes. Using patient derived human induced pluripotent stem cells we will first differentiate both the disease and genetically corrected control systems into DA neurons.  We will then evaluate how mutation in α-syn impacts on mitochondrial transport, and membrane potential using high resolution live cell imaging coupled with biochemical analysis of mitochondrial machinery. These experiments will determine whether α-syn mutation perturbs mitochondrial transport and as a result, energy supply to the subcellular compartments that demand it.  Students will gain skills in stem cell technology for disease modeling, mitochondrial metabolism and metabolic profiling (metabolomics) and live cell structured illumination based microscopy.My research focuses on stem cell based models of Parkinson’s disease and the effect of mitochondrial stress on the nervous system. We are attempting to understand the link between mitochondrial dysfunction, proteostasis and the transcriptional deficits that result in neurodegenerative disease. Additional research is focused on oxidative modification of proteins and their effect on synaptic plasticity, as well as, direct differentiation of stem cells to replenish damaged brain tissues. To this end, we are attempting to improve protocols to generate both oligodendrocyte and neuronal precursor cells to promote cell therapy after injury. The University of Guelph (UofG) is home to over 2500 graduate students in disciplines that range from molecular biology and neuroscience to veterinary medicine.  These various departments jointly offer a program in Collaborative Neuroscience that builds off this diversity of expertise to offer multidisciplinary neuroscience environment. Our lab is situated in the newly built Science Complex at UofG, and consists of an open lab environment with researchers focused on neurodevelopmental (Autism), neurological (Multiple Sclerosis) and neurodegenerative diseases (Parkinson’s). The collaborative laboratory environment exploits expertise in biochemistry, neurobiology, genetics and development to answer fundamental questions in neuroscience and to create new tools for disease modeling. Mitacs students will work as part of a collaborative team that consists of a Senior Lab Manager, a Junior Technician, a Post doctoral fellow, 2 PhD student and 2 Master Students.  We train future scientists in the areas of molecular neuroscience and stem cell biology. Our lab houses a Stem Cell Culture and Analysis Suite with all of the necessary equipment for generating and working with human induced pluripotent stem cells (hiPSCs). Here, trainees learn to reprogram somatic cells, screen colonies for pluripotency and establish novel hiPSC models of neurological disorders. In parallel, the Animal Surgery and Primary Cell Culture Suite allows novel finding to be translated in vivo. We explore cell replacement therapies that are highly novel and of specific relevance to PD. Students will undertake research that will provided training in the following areas:  • Culture and maintenance of embryonic and induced pluripotent stem cells (hESCs/hiPSCs) • Culture and maintenance of primary neuronal cultures and SHY5Y neuroblastoma cells • Biochemistry and molecular biology (eg. qPCR/Luciferase/Western Blot/Immunofluorescence)• Structured illumination and live cell imaging microscopy More information about our group can be found at www.neurobiology.caEssential Skills/Qualifications• Background in any of the following areas (Biochemistry, Genetics, Neuroscience, Stem Cell Biology)• Highly organized and detailed oriented• Effective time management• Excellent oral and written English language abilitiesAsset Skills/Qualifications• Laboratory experience any of the following areas: Microscopy, Tissue Culture, Molecular Biology (PCR, electrophoresis), Biochemistry (Western Blot, Protein quantification)
Students will work to develop a spatially indexed agent based stochastic model to understand the effect of anthropogenic activities on populations of lake whitefish in Lake Huron. Students will be tasked with developing and extending existing models to 1) allow for spatially indexed immature and mature adult stages, 2) allow for multiple random mortalities, and 3) to evaluate management options to ensure the sustainability of the population.  I have three major research programs that are funded through traditional (e.g. Mitacs, SSHRC, LEF), and non-traditional means (e.g. crowdfunding, donation). The three research programs have been developed to study A) population modelling for ecological risk assessment, B) pedagogy, and C) alternative data collection methods for public health. The student will be assisting a team of undergraduate and graduate researchers to design, implement, and test an agent based model to investigate the impacts of anthropogenic activities on populations of lake whitefish in Lake Huron, Canada. The specific goals of this project include 1) the development of a robust agent based model, 2) the identification of management scenarios, and 3) the evaluation of managment scenarios given different population structures (e.g. populations in decline). The student will also explore cumulative effects dynamics associated with multiple anthropogenic stressors.The student will spend the first portion of their internship learning about existing models, team coding practices, and some of the biologically relevant details. The student is not expected to have experience in a specific programming language, but should be expected to know how to code, and the ability to learn a new programming language. Since this is a team project, the intern will be expected to take part in weekly meetings, provide updates about their portion of the project to the team, and actively participate in team decision making. Finally, while the intern will be expected to work independently, they are also expected to communicate challenges and potential solutions with the team. The student should have a strong computer science background. While mathematics and statistics skills are helpful, they are not required. The student should have strong written and oral communication skills. The student should be able to work as part of a team, as well as able to work independently. 
Standard phone survey methods are expensive, time consuming, and difficult to conduct [1]. Ensuring representivity across a broad population (such as the population of Canada, or that within each of the Canadian provinces and territories) is challenging [5]. These challenges are exacerbated by the changing telephone use, from land-line to wireless or listed to unlisted land-line, within various demographic groups [2, 3, 4]. Further, Galea and Tracy have identified a decline in the number of citizens willing to participate in surveys for epidemiological purposes [5].  This research project will 1. Identify a set of alternative data collection methods, including but not limited to, online surveys, mobile applications, social media applications, social media data pulls, participatory design methods, and online games. 2. Investigate the utility of each of the alternative methods identified in (1) by using appropriate statistical methods to compare the distribution of age and gender (for example) group specific responses against that observed from traditional survey methods. In this phase of the project, students will develop online tools that incorporate elements of gamification to improve survey completion rates, reduce data missingness, and encourage follow up data (specifically for longitudinal studies).3. Compare each of the methods identified in (1) to determine the most appropriate method to use for each identified age and gender group (for example). This will include an investigation of statistical comparability to standard survey results, and a study to assess the spread of each of the methods identified in (1) (i.e. we will study the viral nature of each of the methods).  4. Investigate the use of immediate user feedback and its effects on survey response and spread through social media channels. References: [1] Sinclair S, et al. 2012. Comparison of response rates and cost-effectiveness for a community-based survey: postal, internet and telephone modes with generic I have three major research programs that are funded through traditional (e.g. Mitacs, SSHRC, LEF), and non-traditional means (e.g. crowdfunding, donation). The three research programs have been developed to study A) population modelling for ecological risk assessment, B) pedagogy, and C) alternative data collection methods for public health. The student will be assisting a team of undergraduate and graduate researchers to design, implement, and test various different applications for collecting census-like survey data (through time). The applications will be developed for the web or mobile devices (iOS, and/or Android environments), and may also include apps developed for Facebook. Data may also be pulled from Twitter, and other social media platforms. The specific goal of this project will be the development of several tools to collect longitudinal survey responses by incorporating game design elements (such as rewards and other incentives) to encourage survey respondents to return for follow-up questionnaires. The student will spend the first portion of their internship learning about gamification, and learning (if necessary) the coding languages that will be used to implement the tools. That is, the student is not expected to have experience in a specific programming language, but should be expected to know how to code, and the ability to learn a new programming language. Since this is a team project, the intern will be expected to take part in weekly meetings, provide updates about their portion of the project to the team, and actively participate in team decision making. Finally, while the intern will be expected to work independently, they are also expected to communicate challenges and potential solutions with the team. The student should have a strong computer science background. While mathematics and statistics skills are helpful, they are not required. The student should have strong written and oral communication skills. The student should be able to work as part of a team, as well as able to work independently. Experience developing apps (iOS, Blackberry, Android) and/or working with social media APIs is useful, but not necessary. 
A thermoacoustic system is used to convert energy from thermal to acoustic or from acoustic to thermal. The thermal energy receives by the stack of a standing wave thermoacoustic system converts into acoustic energy by using the effect of thermal and hydrodynamic interaction between the oscillating fluid and the stack solid wall. Such interaction can also converts from acoustic to thermal energy. Renewable energy or a low cost energy source such as geothermal energy, solar energy, automotive waste heat, or industrial west heat can be used to derive a thermoacoustic system.  A thermoacoustic system is simple in design, is reliable, contains no moving parts, and requires no exotic materials. It also requires low manufacturing, maintenance and driving cost. A thermoacoustic system is environmentally friendly because it uses air or inert gas as a working fluid. This unique energy conversion system can be used for many different potential applications such as a heat exchanger, prime mover, refrigerator, gas mixture separator, fire extinguisher, cancer detector, and tumor detector. Although the thermoacoustic system has many inherent advantages, the poor energy conversion efficiency (i.e., 20-30% of Carnot efficiency) is still the major drawback of the system. Therefore, more investigation is required to improve the thermoacoustic system’s performance such as heat flux, work flux, and efficiency. The stack is the main component of a thermoacoustic system. The stack material thermal properties (i.e., thermal conductivity, heat capacity), porosity, position in the resonant tube, and the presence of magnetic field affect the performance of a thermoacoustic system. The focus of the current research work is to investigate the thermoacoustic system’s performance for different stack configurations by (i) developing various simulation models using  DeltaEC thermoacoustic simulation software, (ii) constructing of an experimental test setup and carry out experiments, and (iii) comparing the simulation and experimental performance resultsI have been involved in academic and industrial research and development works over last 10 years. The overall theme of my research has been and continues to be clean energy conversion mechanisms modeling and related hardware development. In particular, the focus of my most recent research is to develop and further advance vibration based MPG (Micro Power Generator), therporaoustic (thermal-porous-acoustics) system, waste heat recovery system, and novel low-environmental impact cooling system. Other areas of interests include (a) thermoacoustic engine and refrigeration systems, (b) flexible power drive and clean energy conversion mechanisms, (c) complex geometry convection entropy generation, (d) transport of The student will initially perform literature review to identify and familiar with the recent research works related to thermoacoustic systems. At the same time the student will complete a short basic course on thermoacoustic systems. The student will also be trained on the DeltaEC simulation software. Consequently, the student will develop simulation models using DeltaEC software by using different stack configurations. This can be using different stack materials (i.e., i.e., thermal conductivity, heat capacity), changing the porosity, changing the position of the stack in the resonant tube, attaching a solid plate with a porous medium, and applying magnetic field in the transverse direction of the oscillating fluid. The student will modify the existing experimental setup as per requirements. Therefore, student will utilize a significant time to develop simulation and experimental models. The student will identify components required to modify the experimental setup and carry out the experiments. Based on the experimental data, the student will calculate different thermoacoustic performance parameters (e.g., heat flux, work flux, and efficiency, etc.) and prepare graphical images. Thereafter, the student will write technical report by comparing the simulation results with experimental results. This project will provide the student an excellent opportunity to acquire the skills of design, analysis, develop, execute, and monitor a project. This project will also provide additional knowledge of working on CAD and finite element analysis software, along with report writing, presenting, and working in a group.. In addition, this project also trains the student to acquire training in advanced energy conversion systems, heat transfer and machine design. The project work can be summarized as: literature reviewing, software training, simulation modelling, component identification and collection, experimental system design and modification, building several prototype, report writing and power point presentation.This project requires fundamental knowledge of fluid mechanics, thermodynamics, heat transfer, and energy conversion process. Therefore, any upper year (third year or fourth year) Mechanical and Mechatronics Engineering students with strong background on the subject area stated above will be well suited for the project. Basic to intermediate knowledge of data processing, graphing, and programming using the software Microsoft Excel and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  
Single basin single slope solar still is a promising innovation in desalination field. It uses solar energy to produce potable water from saline water, impure water, or brackish water. However, it has low daily productivity. An undergraduate research project can be done on this type of solar stills to study its performance theoretically and experimentally. First, the theoretical part should be prepared by reviewing some related papers to take an idea about the working principles, still's configuration, and the related equations. Second, experimental part should be begun with. A design of a single slope single basin solar still is prepared and fabricated. Then, the experimental setup is tested outdoor for taking the required temperatures of required surfaces. During fabricating the experimental setup, an important thing is to make sure that the produced still is leakage-proof. Otherwise, water vapor will leaks out affecting the obtained results. Third, the theoretical computations are calculated using the related equations and the measured temperatures. Finally, a comparison between the theoretical and experimental results is made and discussed. The goal of this research project is to calculate the daily efficiency of the solar still.I have been involved in academic and industrial research and development works over last 10 years. The overall theme of my research has been and continues to be clean energy conversion mechanisms modeling and related hardware development. In particular, the focus of my most recent research is to develop and further advance vibration based MPG (Micro Power Generator), therporaoustic (thermal-porous-acoustics) system, waste heat recovery system, and novel low-environmental impact cooling system. Other areas of interests include (a) thermoacoustic engine and refrigeration systems, (b) flexible power drive and clean energy conversion mechanisms, (c) complex geometry convection entropy generation, (d) transport of The student has to finish a literature review about the single slope single basin solar still. After finishing the literature review, he/she should steady the work mechanism of the still and collect the related equations for the theoretical part. Fabricating the experimental design is the next step. This step includes fixing thermocouple wires in the points where the temperatures are required to be measured. After finishing the experimental setup, it is taken outside for running. Temperatures are measured and recorded. An hourly base measure is considered for measuring the produced distillate. These temperatures, the hourly measured distillate, the solar data taken from the solar data station of the school of engineering, and the related gathered theoretical equation, are used all to finish the theoretical computations to calculate the daily efficiency of the still. On the other side, the hourly measured distillate is used together with the solar data read from the solar data station to calculate the experimental daily efficiency of the still. Both results, i.e. the theoretical and the experimental daily efficiency are presented and discussed. The student has to have knowledge how to use Microsoft Word, Microsoft Excel, and any CAD software to be able to print the final project form, draw and present all data in Figures, and drawing the still schematically, respectively. Student involved in this project must have all necessary fundamentals which include a good knowledge in all heat transfer modes, conduction, convection, and radiation. Thermodynamic fundamentals are necessary too. Therefore, mechanical engineering student is suitable for this type of projects. A fund is required for the experimental setup construction, temperature reading instruments are required, and some softwares, such as Auto CAD and Microsoft office programs. However, the student can get all solar data for the testing day from the university data station website. This data includes solar intensity, ambient temperature, and wind speed.  
Micro power generator (or MPG) is an energy harvester that collects and converts energy available in the environment into useful electrical energy. A vibration based micro power energy harvester utilizes a transducer (an electro-mechanical oscillator) to capture kinetic energy from vibration and to convert it into useful electrical energy and a thermoelectric micro power generator uses the temperature difference between two surfaces to generates (using Seeback effect) potential energy. The electrical energy is then stored in a storage device (e.g., a capacitor or battery) after properly conditioning the electrical signal. The main component of the moving magnet MPG is a cantilever beam type mechanical oscillator carrying a rare earth permanent magnet. The oscillator is attached to an adjustable rigid base. The rigid base is placed over a vibrating surface to transmit the kinetic energy to the cantilever. The excited cantilever oscillates inside specially designed copper coils which, in turn, produces the alternating electric current. This alternating electric current is conditioned through an electric circuit and stored in a storage device (e.g., capacitor or battery). Besides, the fundamental principle of thermoelectric generator is based on the basic concept of Seeback effect of thermoelectric materials. Thermoelectric system consists of p type and n type semiconductors. When heat flows from hot side to cold side through a thermoelectric material, free charges (electrons and holes) of the semiconductors are also in movement. This charge movement converts the thermal energy into DC electrical energy.The current moving coil type MPG designs suffer from low generated power, narrow bandwidth, single orientation issue, and high power loss in power-electronic circuits. Therefore, modeling and analysis of an alternate moving magnet type MPG is one of my current research focuses. On the other side, commercially available thermoelectric generators has flexibility problem with low thermal resistance. Thus, design and analysis I have been involved in academic and industrial research and development works over last 10 years. The overall theme of my research has been and continues to be clean energy conversion mechanisms modeling and related hardware development. In particular, the focus of my most recent research is to develop and further advance vibration based MPG (Micro Power Generator), therporaoustic (thermal-porous-acoustics) system, waste heat recovery system, and novel low-environmental impact cooling system. Other areas of interests include (a) thermoacoustic engine and refrigeration systems, (b) flexible power drive and clean energy conversion mechanisms, (c) complex geometry convection entropy generation, (d) transport of The student will initially perform a literature review to identify and familiar with the recent research works related to vibration and thermoelectric based micro power generator. At the same time the student will complete a short course on the analysis of micro power generator where he/she will utilize his/her background knowledge. Vibration based MPG: One of the key requirements for this type of generator is to identify several cantilever geometries (e.g., length, width, and thickness) which are able to resonate at lower frequencies (10 to 50Hz) and exhibit multi-mode behavior. The student will apply analytical techniques and utilize software (e.g., Solidworks) to optimize the geometric parameters of different types of cantilevers; for example, delta shaped, V-shaped, and T-shaped cantilevers. Once the optimized shapes are identified the student will construct several MPG for subsequent experimental analysis. Student will use a National Instrument based DAQ system to collect experimental data and store in a computer. Thermoelectric MPG: In order to develop a thermoelectric MPG especially flexible one, it is require choosing suitable fabrication process with appropriate thermoelectric materials which have good Seeback coefficient, thermal conductivity, and figure of merit. The substrate on which thermoelectric materials will be fabricated should be flexible and suitable for fabrication process. To optimize the power output, the student will apply analytical techniques and utilize the software (e.g., COMSOL, FlexPDE) to make the generator thinner, flexible and well suited for human body environment. After that the student will develop the prototype and will test the performance of the generator. Data interpretation and analysis are very important to characterize the both system. Therefore, student will utilize a significant time to calculate different performance parameters (e.g., power, efficiency, etc.) based on the collected data, prepare graphical images, and write technical reports of their findings. In addition, his project also trains This project requires fundamental knowledge of electromagnetism, thermoelectric effect, energy conversion process in electromechanical and thermoelectric systems, machine design and fabrication, dynamics, vibration and thermal effect, and control. Therefore, any third-fourth year Electrical, Mechanical or Mechatronics Engineering student with strong background on the subject area mentioned above will be well suited for the project. Basic to intermediate knowledge of data processing, graphing, and programming using the software Microsoft Excel, COMSOL, FlexPDE, and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  
Lack of thermal energy when it is required has raised the need to store the thermal energy throughout the availability periods and use it throughout the demands periods. Latent heat storage has a good potential ability to store high energy flux. Besides, during melting and freezing processes, the heat is absorbed and released at constant temperature. Latent heat storage can be achieved by using phase change materials (PCM). PCMs might be used in many thermal applications, such as cooling and heating spaces, solar power plants, and food storage and packaging industry. The weakness of PCM is its low thermal conductivity. Low thermal conductivity increase the required time for melting or freezing of PCM. As a result, the amount of absorbed and delivered thermal energy will be reduced. To overcome this weakness, many modifications might be applied, such as porous medium and nanoparticles. Using each of them individually with PCMs is accomplished with good results. The combining of nanoparticles and porous medium with PCM might enhance the melting and freezing processes even more. The project will be based on fixing metallic foam in a square enclosure. Then fill it with PCM mixed with metallic nanoparticles. The good thermal conductivity for both the foam and the nanoparticles will heat the PCM uniformly. A 2-D model will be developed to simulate the melting process of a PCM. Also, an experimental set up will be built. The data from the theoretical and experimental works will give good indication of the behavior of this thermal energy storage system.I have been involved in academic and industrial research and development works over last 10 years. The overall theme of my research has been and continues to be clean energy conversion mechanisms modeling and related hardware development. In particular, the focus of my most recent research is to develop and further advance vibration based MPG (Micro Power Generator), therporaoustic (thermal-porous-acoustics) system, waste heat recovery system, and novel low-environmental impact cooling system. Other areas of interests include (a) thermoacoustic engine and refrigeration systems, (b) flexible power drive and clean energy conversion mechanisms, (c) complex geometry convection entropy generation, (d) transport of The student who will engage this project will  Prepare a literature review to be familiar with PCM thermal storage systems research works. Join a design and analysis of PCM short course. In this course, the student will practice and expand his/her knowledge in latent heat related topics in thermodynamics and heat transfer. Develop a 2-D mathematical model to solve the governing equations of the system to track the solid-liquid interface, find the temperature distribution through the PCM, and calculate the rate of heat transfer. Build an experimental set up to investigate experimentally the melting of PCM.The project includes different porosities for the metallic porous foam (Aluminum) and different volume fractions of nanoparticles (Copper). The study will be held for wide range of temperatures.  Extract data from theoretical and experimental works to calculate dimensionless heat transfer coefficient, interface position, time constant, isotherms, and streamlines counters. Validate the mathematical model and experimental work. Write technical reports of the obtained results.The student must have a basic knowledge of heat transfer, fluid mechanics, thermodynamics, and energy conversion process. Students from Mechanical and Mechatronics Engineering in or beyond the third and fourth year are applicable for this project. In addition, a good knowledge in COMSOL software, Tecplot, and Microsoft Excel is required.
Micro power generator (or MPG) is an energy harvester that collects and converts energy available in the environment into useful electrical energy. A vibration based micro power energy harvester utilizes a transducer (an electro-mechanical oscillator) to capture kinetic energy from vibration and to convert it into useful electrical energy. The electrical energy is then stored in a storage device (e.g., a capacitor or battery) after properly conditioning the electrical signal. The current moving coil type MPG designs suffer from low generated power, narrow bandwidth, single orientation issue, and high power loss in power-electronic circuits. Therefore, modeling and analysis of an alternate moving magnet type MPG is one of my current research focuses. The main component of the moving magnet MPG is a cantilever beam type mechanical oscillator carrying a rare earth permanent magnet. The oscillator is attached to an adjustable rigid base. The rigid base is placed over a vibrating surface to transmit the kinetic energy to the cantilever. The excited cantilever oscillates inside specially designed copper coils which, in turn, produces the alternating electric current. This alternating electric current is conditioned through an electric circuit and stored in a storage device (e.g., capacitor or battery). Current research work involves (i) development of analytical and numerical (FEA) MPG modeling, (ii) construction of moving magnet type MPGs, (iii) construction of an experimental test setup and carry out experiments, and (iv) compare the analytical and experimental performance results. I have been involved in academic and industrial research and development works over last 10 years. The overall theme of my research has been and continues to be clean energy conversion mechanisms modeling and related hardware development. In particular, the focus of my most recent research is to develop and further advance vibration based MPG (Micro Power Generator), therporaoustic (thermal-porous-acoustics) system, waste heat recovery system, and novel low-environmental impact cooling system. Other areas of interests include (a) thermoacoustic engine and refrigeration systems, (b) flexible power drive and clean energy conversion mechanisms, (c) complex geometry convection entropy generation, (d) transport of The student will initially perform a literature review to identify and familiar with the recent research works related to vibration based micro power generator. At the same time the student will complete a short course on the analysis of vibration based micro power generator where he/she will utilize his/her background knowledge of electromagnetism, electrical circuit, mechanics, and vibration. One of the key requirements for this project is to identify several cantilever geometries which are able to resonate at lower frequencies (10 to 50Hz) and exhibit multi-mode behavior. The student will apply analytical techniques and utilize software (e.g., Solidworks) to optimize the geometric parameters of different types of cantilevers; for example, delta shaped, V-shaped, and T-shaped cantilevers. A subsequent electromagnetic and energy conversion analyses are required to identify the micro power available in the system and the system efficiency. Once the optimized shapes are identified the student will construct several MPG for subsequent experimental analysis. A partial modification the existing experimental setup may be required to conduct the performance testing of the prototype MPGs. Student will identify components required to modify the experimental setup and carry out the experiments. Student will use a National Instrument based DAQ system to collect experimental data and store in a computer. Data interpretation and analysis are very important to characterize the MPG system. Therefore, student will utilize a significant time to calculate different performance parameters (e.g., power, efficiency, etc.) based on the collected data, prepare graphical images, and write technical reports of their findings. This project will provide student an excellent opportunity to acquire the skills of design, analysis, develop, execute, and monitor a project. This project requires fundamental knowledge of electromagnetism, energy conversion process in electromechanical devices, dynamics and vibration, machine design, systems and control. Therefore, any upper year (third year or fourth year) Mechanical, Mechatronics, or Electrical Engineering student with strong background on the subject area stated above will be well suited for the project. Basic to intermediate knowledge of data processing, graphing, and programming using the software Microsoft Excel and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  



Lack of thermal energy when it is required has raised the need to store the thermal energy throughout the availability periods and use it throughout the demands periods. Latent heat storage has a good potential ability to store high energy flux. Besides, during melting and freezing processes, the heat is absorbed and released at constant temperature. Latent heat storage can be achieved by using phase change materials (PCM). PCMs might be used in many thermal applications, such as cooling and heating spaces, solar power plants, and food storage and packaging industry. The weakness of PCM is its low thermal conductivity. Low thermal conductivity increase the required time for melting or freezing of PCM. As a result, the amount of absorbed and delivered thermal energy will be reduced. To overcome this weakness, many modifications might be applied, such as porous medium and nanoparticles. Using each of them individually with PCMs is accomplished with good results. The combining of nanoparticles and porous medium with PCM might enhance the melting and freezing processes even more. The project will be based on fixing metallic foam in a square enclosure. Then fill it with PCM mixed with metallic nanoparticles. The good thermal conductivity for both the foam and the nanoparticles will heat the PCM uniformly. A 2-D model will be developed to simulate the melting process of a PCM. Also, an experimental set up will be built. The data from the theoretical and experimental works will give good indication of the behavior of this thermal energy storage system.I have been involved in academic and industrial research and development works over last 10 years. The overall theme of my research has been and continues to be clean energy conversion mechanisms modeling and related hardware development. In particular, the focus of my most recent research is to develop and further advance vibration based MPG (Micro Power Generator), therporaoustic (thermal-porous-acoustics) system, waste heat recovery system, and novel low-environmental impact cooling system. Other areas of interests include (a) thermoacoustic engine and refrigeration systems, (b) flexible power drive and clean energy conversion mechanisms, (c) complex geometry convection entropy generation, (d) transport of The student who will engage this project will  Prepare a literature review to be familiar with PCM thermal storage systems research works. Join a design and analysis of PCM short course. In this course, the student will practice and expand his/her knowledge in latent heat related topics in thermodynamics and heat transfer. Develop a 2-D mathematical model to solve the governing equations of the system to track the solid-liquid interface, find the temperature distribution through the PCM, and calculate the rate of heat transfer. Build an experimental set up to investigate experimentally the melting of PCM.The project includes different porosities for the metallic porous foam (Aluminum) and different volume fractions of nanoparticles (Copper). The study will be held for wide range of temperatures.  Extract data from theoretical and experimental works to calculate dimensionless heat transfer coefficient, interface position, time constant, isotherms, and streamlines counters. Validate the mathematical model and experimental work. Write technical reports of the obtained results.The student must have a basic knowledge of heat transfer, fluid mechanics, thermodynamics, and energy conversion process. Students from Mechanical and Mechatronics Engineering in or beyond the third and fourth year are applicable for this project. In addition, a good knowledge in COMSOL software, Tecplot, and Microsoft Excel is required.
Micro power generator (or MPG) is an energy harvester that collects and converts energy available in the environment into useful electrical energy. A vibration based micro power energy harvester utilizes a transducer (an electro-mechanical oscillator) to capture kinetic energy from vibration and to convert it into useful electrical energy and a thermoelectric micro power generator uses the temperature difference between two surfaces to generates (using Seeback effect) potential energy. The electrical energy is then stored in a storage device (e.g., a capacitor or battery) after properly conditioning the electrical signal. The main component of the moving magnet MPG is a cantilever beam type mechanical oscillator carrying a rare earth permanent magnet. The oscillator is attached to an adjustable rigid base. The rigid base is placed over a vibrating surface to transmit the kinetic energy to the cantilever. The excited cantilever oscillates inside specially designed copper coils which, in turn, produces the alternating electric current. This alternating electric current is conditioned through an electric circuit and stored in a storage device (e.g., capacitor or battery). Besides, the fundamental principle of thermoelectric generator is based on the basic concept of Seeback effect of thermoelectric materials. Thermoelectric system consists of p type and n type semiconductors. When heat flows from hot side to cold side through a thermoelectric material, free charges (electrons and holes) of the semiconductors are also in movement. This charge movement converts the thermal energy into DC electrical energy.The current moving coil type MPG designs suffer from low generated power, narrow bandwidth, single orientation issue, and high power loss in power-electronic circuits. Therefore, modeling and analysis of an alternate moving magnet type MPG is one of my current research focuses. On the other side, commercially available thermoelectric generators has flexibility problem with low thermal resistance. Thus, design and analysis I have been involved in academic and industrial research and development works over last 10 years. The overall theme of my research has been and continues to be clean energy conversion mechanisms modeling and related hardware development. In particular, the focus of my most recent research is to develop and further advance vibration based MPG (Micro Power Generator), therporaoustic (thermal-porous-acoustics) system, waste heat recovery system, and novel low-environmental impact cooling system. Other areas of interests include (a) thermoacoustic engine and refrigeration systems, (b) flexible power drive and clean energy conversion mechanisms, (c) complex geometry convection entropy generation, (d) transport of The student will initially perform a literature review to identify and familiar with the recent research works related to vibration and thermoelectric based micro power generator. At the same time the student will complete a short course on the analysis of micro power generator where he/she will utilize his/her background knowledge. Vibration based MPG: One of the key requirements for this type of generator is to identify several cantilever geometries (e.g., length, width, and thickness) which are able to resonate at lower frequencies (10 to 50Hz) and exhibit multi-mode behavior. The student will apply analytical techniques and utilize software (e.g., Solidworks) to optimize the geometric parameters of different types of cantilevers; for example, delta shaped, V-shaped, and T-shaped cantilevers. Once the optimized shapes are identified the student will construct several MPG for subsequent experimental analysis. Student will use a National Instrument based DAQ system to collect experimental data and store in a computer. Thermoelectric MPG: In order to develop a thermoelectric MPG especially flexible one, it is require choosing suitable fabrication process with appropriate thermoelectric materials which have good Seeback coefficient, thermal conductivity, and figure of merit. The substrate on which thermoelectric materials will be fabricated should be flexible and suitable for fabrication process. To optimize the power output, the student will apply analytical techniques and utilize the software (e.g., COMSOL, FlexPDE) to make the generator thinner, flexible and well suited for human body environment. After that the student will develop the prototype and will test the performance of the generator. Data interpretation and analysis are very important to characterize the both system. Therefore, student will utilize a significant time to calculate different performance parameters (e.g., power, efficiency, etc.) based on the collected data, prepare graphical images, and write technical reports of their findings. In addition, his project also trains This project requires fundamental knowledge of electromagnetism, thermoelectric effect, energy conversion process in electromechanical and thermoelectric systems, machine design and fabrication, dynamics, vibration and thermal effect, and control. Therefore, any third-fourth year Electrical, Mechanical or Mechatronics Engineering student with strong background on the subject area mentioned above will be well suited for the project. Basic to intermediate knowledge of data processing, graphing, and programming using the software Microsoft Excel, COMSOL, FlexPDE, and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  
Single basin single slope solar still is a promising innovation in desalination field. It uses solar energy to produce potable water from saline water, impure water, or brackish water. However, it has low daily productivity. An undergraduate research project can be done on this type of solar stills to study its performance theoretically and experimentally. First, the theoretical part should be prepared by reviewing some related papers to take an idea about the working principles, still's configuration, and the related equations. Second, experimental part should be begun with. A design of a single slope single basin solar still is prepared and fabricated. Then, the experimental setup is tested outdoor for taking the required temperatures of required surfaces. During fabricating the experimental setup, an important thing is to make sure that the produced still is leakage-proof. Otherwise, water vapor will leaks out affecting the obtained results. Third, the theoretical computations are calculated using the related equations and the measured temperatures. Finally, a comparison between the theoretical and experimental results is made and discussed. The goal of this research project is to calculate the daily efficiency of the solar still.I have been involved in academic and industrial research and development works over last 10 years. The overall theme of my research has been and continues to be clean energy conversion mechanisms modeling and related hardware development. In particular, the focus of my most recent research is to develop and further advance vibration based MPG (Micro Power Generator), therporaoustic (thermal-porous-acoustics) system, waste heat recovery system, and novel low-environmental impact cooling system. Other areas of interests include (a) thermoacoustic engine and refrigeration systems, (b) flexible power drive and clean energy conversion mechanisms, (c) complex geometry convection entropy generation, (d) transport of The student has to finish a literature review about the single slope single basin solar still. After finishing the literature review, he/she should steady the work mechanism of the still and collect the related equations for the theoretical part. Fabricating the experimental design is the next step. This step includes fixing thermocouple wires in the points where the temperatures are required to be measured. After finishing the experimental setup, it is taken outside for running. Temperatures are measured and recorded. An hourly base measure is considered for measuring the produced distillate. These temperatures, the hourly measured distillate, the solar data taken from the solar data station of the school of engineering, and the related gathered theoretical equation, are used all to finish the theoretical computations to calculate the daily efficiency of the still. On the other side, the hourly measured distillate is used together with the solar data read from the solar data station to calculate the experimental daily efficiency of the still. Both results, i.e. the theoretical and the experimental daily efficiency are presented and discussed. The student has to have knowledge how to use Microsoft Word, Microsoft Excel, and any CAD software to be able to print the final project form, draw and present all data in Figures, and drawing the still schematically, respectively. Student involved in this project must have all necessary fundamentals which include a good knowledge in all heat transfer modes, conduction, convection, and radiation. Thermodynamic fundamentals are necessary too. Therefore, mechanical engineering student is suitable for this type of projects. A fund is required for the experimental setup construction, temperature reading instruments are required, and some softwares, such as Auto CAD and Microsoft office programs. However, the student can get all solar data for the testing day from the university data station website. This data includes solar intensity, ambient temperature, and wind speed.  
A thermoacoustic system is used to convert energy from thermal to acoustic or from acoustic to thermal. The thermal energy receives by the stack of a standing wave thermoacoustic system converts into acoustic energy by using the effect of thermal and hydrodynamic interaction between the oscillating fluid and the stack solid wall. Such interaction can also converts from acoustic to thermal energy. Renewable energy or a low cost energy source such as geothermal energy, solar energy, automotive waste heat, or industrial west heat can be used to derive a thermoacoustic system.  A thermoacoustic system is simple in design, is reliable, contains no moving parts, and requires no exotic materials. It also requires low manufacturing, maintenance and driving cost. A thermoacoustic system is environmentally friendly because it uses air or inert gas as a working fluid. This unique energy conversion system can be used for many different potential applications such as a heat exchanger, prime mover, refrigerator, gas mixture separator, fire extinguisher, cancer detector, and tumor detector. Although the thermoacoustic system has many inherent advantages, the poor energy conversion efficiency (i.e., 20-30% of Carnot efficiency) is still the major drawback of the system. Therefore, more investigation is required to improve the thermoacoustic system’s performance such as heat flux, work flux, and efficiency. The stack is the main component of a thermoacoustic system. The stack material thermal properties (i.e., thermal conductivity, heat capacity), porosity, position in the resonant tube, and the presence of magnetic field affect the performance of a thermoacoustic system. The focus of the current research work is to investigate the thermoacoustic system’s performance for different stack configurations by (i) developing various simulation models using  DeltaEC thermoacoustic simulation software, (ii) constructing of an experimental test setup and carry out experiments, and (iii) comparing the simulation and experimental performance resultsI have been involved in academic and industrial research and development works over last 10 years. The overall theme of my research has been and continues to be clean energy conversion mechanisms modeling and related hardware development. In particular, the focus of my most recent research is to develop and further advance vibration based MPG (Micro Power Generator), therporaoustic (thermal-porous-acoustics) system, waste heat recovery system, and novel low-environmental impact cooling system. Other areas of interests include (a) thermoacoustic engine and refrigeration systems, (b) flexible power drive and clean energy conversion mechanisms, (c) complex geometry convection entropy generation, (d) transport of The student will initially perform literature review to identify and familiar with the recent research works related to thermoacoustic systems. At the same time the student will complete a short basic course on thermoacoustic systems. The student will also be trained on the DeltaEC simulation software. Consequently, the student will develop simulation models using DeltaEC software by using different stack configurations. This can be using different stack materials (i.e., i.e., thermal conductivity, heat capacity), changing the porosity, changing the position of the stack in the resonant tube, attaching a solid plate with a porous medium, and applying magnetic field in the transverse direction of the oscillating fluid. The student will modify the existing experimental setup as per requirements. Therefore, student will utilize a significant time to develop simulation and experimental models. The student will identify components required to modify the experimental setup and carry out the experiments. Based on the experimental data, the student will calculate different thermoacoustic performance parameters (e.g., heat flux, work flux, and efficiency, etc.) and prepare graphical images. Thereafter, the student will write technical report by comparing the simulation results with experimental results. This project will provide the student an excellent opportunity to acquire the skills of design, analysis, develop, execute, and monitor a project. This project will also provide additional knowledge of working on CAD and finite element analysis software, along with report writing, presenting, and working in a group.. In addition, this project also trains the student to acquire training in advanced energy conversion systems, heat transfer and machine design. The project work can be summarized as: literature reviewing, software training, simulation modelling, component identification and collection, experimental system design and modification, building several prototype, report writing and power point presentation.This project requires fundamental knowledge of fluid mechanics, thermodynamics, heat transfer, and energy conversion process. Therefore, any upper year (third year or fourth year) Mechanical and Mechatronics Engineering students with strong background on the subject area stated above will be well suited for the project. Basic to intermediate knowledge of data processing, graphing, and programming using the software Microsoft Excel and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  
Latent heat thermal energy storage (LHTES) systems employ phase change materials (PCMs) to store thermal energy (heat or cool). It has great potential to act as a buffer between intermittent supply and demand of  energy,  heating of  water using solar-thermal energy, solar-thermal air heating systems, solar green house, buildings energy management, waste heat recovery, low temperature storage unit, refrigeration system for refrigerated trucks,  management of vehicle heat,  cooling of  photovoltaic (PV) devices, electronics cooling, conventional satellite solar  power systems, and heat protection, etc.The project work will examine thermal performance of novel LHTES filled with porous medium and the void space of the porous medium will be occupied by nano-PCM. Experimental approach   will  be  considered  to  understand  the  melting/solidification  processes  and distinct heat  transfer  characteristics of this novel system. The key challenges that will be addressed through this research project are (1) experimental measurements of the flow and thermal fields to understand the effects of different types of nanoparticles on the heat transfer characteristics, (2) the melting/solidification time to quantify the effect of nanoparticles on the phase change processes, (3) change the porosity of the porous medium in order to understand the effect of porosity on the melting/solidification of nano-PCM, and (4) change the boundary conditions of the cavity containing the nano-PCM saturated in porous medium. The project will explore the advantages and disadvantages of using nanoparticles and porous medium during phase change processes of PCM.I have been involved in academic research and development works in thermofluids area over the last 10 years. My dominant area of research interest is sustainable energy. My Ph.D. research concentrates on improving efficiency of sustainable thermoacoustic energy conversion devices. My M.A.Sc. research focuses on energy transfer through fenestration with an objective to reduce energy loss through fenestration, and my postdoctoral research examines and studies the augmentation of energy transfer through building envelopes, design and development of novel latent heat thermal energy storage systems for thermal management of electronics, storage/development of solar energy, nad high energy power batteries, etc.The student will start the project by performing a literature review to familiarize and identify the recent research works in the area of latent heat thermal energy storage systems. In the meantime, the student will take a course on nanotechnology. Initially, the student will construct a container made of acrylic plastic. Next, the nano-PCM containing different types of nanoparticles and PCM will be poured into the cavity that contains the porous foam. Different types of boundary conditions (1) one side heating and all the other sides insulated, (2) one side heating, one side cooling, and all the other sides insulated, (3) bottom heated while the other sides insulated, and (4) top heated while the other sides insulated, will be implemented to  quantify the melting/solidification time. These experiments will serve two purposes: (1) first, it will demonstrate the effects of nanoparticles and PCMs and (2) second, it will further demonstrate the effect of boundary conditions. The findings from these measurements will help us to design and build efficient thermal energy storage systems that will enhance the phase change processes.  Based on his/her findings, the student will write a technical report and will present findings in a national conference. Therefore, this project will provide the student an excellent opportunity to acquire the skills of design, conducting experiments, analyzing, developing, executing, and monitoring a project. This project will also provide additional knowledge and experience of report writing, presenting, and working in a group.  In addition, this project also trains the student to acquire training in an advanced topic: nanotechnology, which is considered by many to be one of the significant forces that drive the next major industrial revolution of this century. This project requires fundamental knowledge of fluid mechanics and heat transfer. Therefore, any third year or fourth year Mechanical Engineering student with strong background on the aforementioned subject areas will be well suited for the project. Basic to intermediate knowledge of conducting experiments, processing and collecting data, troubleshooting, and graphing skills are desirable for a student who will conduct the above mentioned project.
Growing evidence suggests that research must be done to develop next generation energy conversion technologies to combat the limited sources of fossil fuel, its high price, and its adverse effects on environment. Thermoacoustic devices are promising avenues for innovation in energy sources that could augment the capacity to which sustainable energy sources are used to meet the future energy challenges. A thermoacoustic device consists of a resonator, two heat exchangers, and a porous structure in–between (technically called the stack). One of the ways to improve the power density of thermoacoustic devices is to improve the power density of the stack element. To improve the power density of the stack element, I have introduced the novel concept of “alternative conducting and insulating materials” as stack arrangement. The reason for considering such stack configuration is to achieve high power density and to reduce the inherent irreversibilities associated with the stack element. I have replaced the regular (Reticulated Vitreous Carbon (RVC), Ceramic, Plastic, etc.) stack that is much longer than the acoustic displacement amplitude by a heterogeneous stack. A heterogeneous stack is a combination of different materials of smaller lengths that are placed alternately to each other. But the fabrication of the precise materials is challenging; the very brittle nature of foam elements renders my effort to produce heterogeneous stacks of the micro to millimeter range.  We will investigate the design of hybrid stack for the development of high-energy, high-power, high efficiency thermoacoustic devices. We will use laser cutting technology to fabricate such precise elements. We will thoroughly investigate the performance of stack on foam material, porosity, and operating frequency experimentally. The overall stack performance should be improved from the high surface area (provided by the porous foam material) and reduced irreversibility due to anisotropic thermal conductivity of the stack elements.I have been involved in academic research and development works in thermofluids area over the last 10 years. My dominant area of research interest is sustainable energy. My Ph.D. research concentrates on improving efficiency of sustainable thermoacoustic energy conversion devices. My M.A.Sc. research focuses on energy transfer through fenestration with an objective to reduce energy loss through fenestration, and my postdoctoral research examines and studies the augmentation of energy transfer through building envelopes, design and development of novel latent heat thermal energy storage systems for thermal management of electronics, storage/development of solar energy, high energy power batteries, etc.The undergraduate student  will start the project with a literature review in order to understand how thermoacoustic systems work, their limitations, techniques to improve their efficiencies, and about the novel heterogeneous stack. The next step is to design and fabricate the heterogeneous stack samples using different stack materials. Then, the student will conduct experiments of heterogeneous stacks in an experimental test rig that is already designed and constructed for cooling operations. The primary variables that will be measured through the experimentation are temperature at the newly developed stack ends and cooling load. The student will use LabVIEW data acquisition system to collect temperatures at different pressure amplitudes. Using these experimental data and analytical equations, the student will be able to quantify variables such as work flux and efficiency. Therefore, the student will spend significant amount of time on fabricating the stack samples, collecting the data, troubleshooting, calculating secondary variables from the primary ones, and analyzing and comparing the secondary variables data with the traditionally designed stack. Based on his/her findings, the student will write a technical report and will present findings in a national conference.  Therefore, this project will provide the student an excellent opportunity to acquire the skills of design, conducting experiments, analyzing, developing, executing, and monitoring a project. This project will also provide additional knowledge of report writing, presenting, and working in a group. In addition, this project also trains the student to acquire training in advanced energy conversion systems, heat transfer and machine design. The project work can be summarized as: review of literature, design and fabrication of novel stack samples, conducting experiments, troubleshooting, collection of data, calculating secondary variables, analyzing, writing reports, and presenting.This project requires fundamental knowledge of fluid mechanics, thermodynamics, heat transfer, acoustics, and energy conversion process. Therefore, any third year or fourth year Mechanical and Mechatronics Engineering student with strong background on the aforementioned subject areas will be well suited for the project. Basic to intermediate knowledge of conducting experiments, data processing, graphing, and programming using the software Microsoft Excel and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  
Urban soils make a substantial contribution to the food supply while offer a series of health, social, environmental and economic benefits. However, these benefits must be weighed against the potential health risks from exposure to contaminants such as heavy metals and organic chemicals that may be present in urban soils. These complexes can pose a significant health risks on the exposure to humans through inhalation and incidental ingestion or dermal contact of contaminated soils and particulate matter. Urban soil based contaminants are an emerging public health priority in Canadian cities. Nevertheless, individuals who garden in and/or eat produce grown in these soils could face health risks from such contaminants. This project aims to characterize soil heavy metal concentration in various community gardens in and around Guelph in order to provide a recommendation for suitable crops that ca be grown in those soils with different levels of heavy metal concentrations.I am an assistant professor at University of Guelph working in the area of soil science specifically in soil physics and hydrology fusing with mathematics, statistics, computers, sensors and geomatics. To me, current day multi-faceted problems need solutions with multiple dimensions. This requires an integrated and interdisciplinary approach towards solving issues. With strong background of soil science, mathematics, statistics and sensors development, I collaborate with experts from other fields to develop multi-disciplinary projects. Currently I work in the area of soil physics, and vadose zone hydrology, spatial statistics and spatial model building, development, calibration and validation of soil sensors. Students will first review the literature on urban garden soil contaminants and develop a database for community garden around the city. Soil and crop samples will be collected from those gardens for measuring various heavy metal concentration in laboratory. Student will also perform a survey among the gardeners about the preferences and crop growing patterns. Student will prepare soil samples for laboratory measurement of heavy metals. Soil particles sizes will be determined following hydrometer methods and soil organic matter will be measured in loss on ignition method. Once the measurements are completed, maps will be created using GIS techniques. A crop suitability map will be prepared based on the concentration of heavy metals.A strong background in handing with soil samples in laboratory and in field. Background on measuring soil properties in field and collecting soil samples for measurement in laboratory is required. Experience on using some instruments in laboratory will be an asset. A critical thinking and comprehending knowledge are also required in this project.
Increasing food demand of global population is exerting an enormous pressure on the global soil resource. Moreover, intensive farming under a changing climate is making the situation worse leading to desertification of lands and increasing amount of soil loss through erosion. As the vegetation decreases due to the desertification, less organic matter and less soil formation will impact the soil water storage and the whole desertification process is caught in a vicious circle. On the other hand, the soil in semi-arid environment is covered by a layer of biological soil crust that is mostly dominated by cyanobacteria. These autotroph get their energy from sunlight via photosynthesis and absorb carbon from the atmosphere and can provide the organic matter to the soil. Cyanobacteria are currently used in the Qubqi Desert of China as a way to artificially accelerating the reversal of desertification by growing an biological crust that hold soil particles in place and preventing the sand to be blown away. While the biological soil crust protects soil from erosion, can it also improve soil water storage and supply water for plant development? In this study, it is hypothesized that the formation of biological soil crust can improve the soil’s carbon content and leading to better soil structure development which may have an impact on its water retention ability and can also limit the water loss through evaporation. This project aims to examine the effect of biological soil crust from cyanobacteria and mixed culture of microorganisms on the retention of water in a sandy soil. I am an assistant professor at University of Guelph working in the area of soil science specifically in soil physics and hydrology fusing with mathematics, statistics, computers, sensors and geomatics. To me, current day multi-faceted problems need solutions with multiple dimensions. This requires an integrated and interdisciplinary approach towards solving issues. With strong background of soil science, mathematics, statistics and sensors development, I collaborate with experts from other fields to develop multi-disciplinary projects. Currently I work in the area of soil physics, and vadose zone hydrology, spatial statistics and spatial model building, development, calibration and validation of soil sensors. Students will first review the literature on biological soil crust, soil water retention, and soil hydraulic conductivity measurement techniques. Student will measure soil physical properties in field, collect soil samples for measuring hydraulic properties including water retention curve, saturated hydraulic conductivity in laboratory. Soil particles sizes will be determined following hydrometer methods and soil organic matter will be measured in loss on ignition method. For each of the measurements, different situations will be created in laboratory and measured for different properties. Microorganism’s community composition and structure will be analyzed in laboratory using gene sequencing techniques. Once the measurements are completed, statistical tests will be performed to compare the result.A strong background in handing with soil samples in laboratory and in field. Background on measuring soil properties in field and collecting soil samples for measurement in laboratory is required. Experience on using some instruments in laboratory such pressure plate apparatus, hydraulic conductivity measurement instruments will be an asset. A knowledge on soil microorganism identification and gene sequencing will add to the knowledge. A critical thinking and comprehending knowledge are also required in this project.
Soil water repellency, reduction in the rate of wetting and retention of water in soil, is a common phenomenon in some Canadian soils. In addition to the substantial hydrological and geomorphological repercussions including reduced infiltration capacity of soils, enhanced overland flow and accelerated soil erosion, uneven wetting patterns, development of preferential flow and accelerated leaching of agrichemicals, it can have a detrimental and often costly implications for plant growth and production as it directly affects plant available water. Soil water availability to plants is controlled by different factors including soil texture, organic matter, and the soil hydraulic properties (soil water retention curve and saturated hydraulic conductivity).   Measurements of hydraulic properties in water repellent soils are generally challenging and usually inaccurate due to the presence of different water contents at equal capillary pressures in water repellent soils compared with normal wettable soils. In this situation, alcohol is often used to overcome the problem due to its low surface tension in comparison with water to measure infiltration rates and sorptivities for determination of hydraulic properties. Duet to low surface tension, the flow of alcohol in soil is independent of soil water repellency. The project aims to determine the liquid retention curve of water repellent soils under three management scenarios with different levels of water repellency; a forested site, a disturbed abandoned site, and an agricultural site.  Liquid retention curves will be determined using water and equivalent pressures with Alcohol (95% ethanol) on these soils.  The results will show if there is different in water availability in water repellent soils. Improved determination of hydraulic properties in water repellent soils will improve management of soil and water in terms of improving irrigation practices. I am an assistant professor at University of Guelph working in the area of soil science specifically in soil physics and hydrology fusing with mathematics, statistics, computers, sensors and geomatics. To me, current day multi-faceted problems need solutions with multiple dimensions. This requires an integrated and interdisciplinary approach towards solving issues. With strong background of soil science, mathematics, statistics and sensors development, I collaborate with experts from other fields to develop multi-disciplinary projects. Currently I work in the area of soil physics, and vadose zone hydrology, spatial statistics and spatial model building, development, calibration and validation of soil sensors. Students will first review the literature on various soil water repellency and soil hydraulic conductivity measurement techniques. Student will measure soil water repellency in field, collect soil samples for measuring hydraulic properties including water retention curve, saturated hydraulic conductivity in laboratory. Soil particles sizes will be determined following hydrometer methods and soil organic matter will be measured in loss on ignition method. For each of the measurements, different situations will be created in laboratory and measured for different properties. Once the measurements are completed, statistical tests will be performed to compare the result.A strong background in handing with soil samples in laboratory and in field. Background on measuring soil properties in field and collecting soil samples for measurement in laboratory is required. Experience on using some instruments in laboratory such pressure plate apparatus, hydraulic conductivity measurement instruments will be an asset. A critical thinking and comprehending knowledge are also required in this project.
Soil organic matter (SOM) is considered as the backbone of soil health or soil quality and influences many physical, chemical and biological properties and processes. For example, SOM influences soil structure, affects water holding capacity, nutrient contributions, biological activity, water infiltration, air exchange, pesticide activity, soil compressibility and shear strength. It is a critically important property that determines soils functionality and use. Proper characterization of SOM can help make informed management decisions for agro environmental operations. Two most common methods of SOM estimation are Walkley Black acid digestion and weight loss on ignition. However, the requirement of specialized equipments, trained professional, time for analysis and sample preparation, cost and labor pose challenge in measuring SOM on large number of samples in order to characterize and map soils with high spatial variability. Spectroscopic characteristics measured using Vis-NIR or NIR sensors have shown promise in predicting SOM in laboratory ex situ condition or at field in situ condition. However, the high price and often the portability of these instruments restrict their common use. With the advancement of imaging techniques and development of computing powers, computer vision based image analysis techniques show promise to characterize soil properties including SOM as it contributes to the color of the soil. Along with good cameras and other advanced imaging techniques, cell phones became an increasingly popular device for photographs. Availability of cell phones with high processing power and image collection capability could provide us new ways to characterize soil. This project aims to develop a cell phone app to characterize SOM. In developing the app, a reliable and robust image analysis algorithms needs to be developed. So, the first part of the project is to develop an algorithm that can analyze image of various qualities and then develop an app for cell phones.I am an assistant professor at University of Guelph working in the area of soil science specifically in soil physics and hydrology fusing with mathematics, statistics, computers, sensors and geomatics. To me, current day multi-faceted problems need solutions with multiple dimensions. This requires an integrated and interdisciplinary approach towards solving issues. With strong background of soil science, mathematics, statistics and sensors development, I collaborate with experts from other fields to develop multi-disciplinary projects. Currently I work in the area of soil physics, and vadose zone hydrology, spatial statistics and spatial model building, development, calibration and validation of soil sensors. Students will first review the literature on various image collection techniques and available computer vision algorithms used in soil science and other areas of science. Based on the available literature, students will start working on developing a new algorithm and test with theoretical images. At the same time, students will try to develop an image acquisition system using cell phone cameras to collect soil images in field and in laboratory. Once the system is developed, soil images will be taken in laboratory condition. Various soil conditions will be manipulated or created to take images to soils with different soil organic matter, and soil moisture. The algorithm will then be tested on the images collected in laboratory. Based on the challenges, the algorithm needs to be modified to improve the performance. Then soil images will be collected from field conditions and will be processed using the algorithm. Once, the algorithm is developed and tested, a cell phone app will be developed for IOS and Android operating system.A strong background in cell phone app development, computer programming and image processing is required with desirable knowledge on image collection or photography using different types of camera, taking the photographs of soil samples, collecting and processing soil samples in laboratory and in field and setting up laboratory conditions to take images. Knowledge on coding (mainly in Matlab) to automatize the image processing algorithm and image collection system using a computer is required. A critical thinking and comprehending knowledge are also required in this project.
Soil properties vary from location to location. Therefore, we need to measure a large number of soil samples In order to characterize soil properly. However, most of the soil properties are time consuming, laborious and expensive to measure which calls for new methods to overcome the issues. With the advancement of imaging techniques and development of computing powers, computer vision based image analysis techniques show promise to characterize soil properties. Developing a reliable and robust image analysis algorithms can provide a large number of opportunities to characterize soil quickly and cheaply.Soil texture (percent sand silt and clay fractions in soil) is an important factor for decision making of a large number of agricultural management operations, civil engineering applications and other industries. Similarly, soil organic matter is considered as the backbone of soil health and quality. This project aims to develop a reliable and robust computer vision algorithm to characterize soil texture and organic matter. In general, soil texture and organic matter is affected by the presence of soil moisture. Previously some attempts have been made to characterize soil texture and soil organic matter using computer vision techniques. However, the challenge lies in the effectiveness of those algorithms as the image quality is often affected by soil moisture. A new algorithm to be developed or organized by combining several old algorithms to characterize soil properties. Examining the effect of soil moisture on the image quality and the performance of newly developed algorithm on those images would provide a new way to characterize soil properties specifically soil texture and soil organic matter. I am an assistant professor at University of Guelph working in the area of soil science specifically in soil physics and hydrology fusing with mathematics, statistics, computers, sensors and geomatics. To me, current day multi-faceted problems need solutions with multiple dimensions. This requires an integrated and interdisciplinary approach towards solving issues. With strong background of soil science, mathematics, statistics and sensors development, I collaborate with experts from other fields to develop multi-disciplinary projects. Currently I work in the area of soil physics, and vadose zone hydrology, spatial statistics and spatial model building, development, calibration and validation of soil sensors. Students will first review the literature on various image collection techniques and available computer vision algorithms used in soil science and other areas of science. Based on the available literature, students will start working on developing a new algorithm and test with theoretical images. At the same time, students will try to develop an image acquisition system to collect soil images in field and in laboratory. Once the system is developed, soil images will be taken in laboratory condition. Various soil conditions will be manipulated or created to take images to soils with different characteristics such as soil texture, soil organic matter, and soil moisture. The algorithm will then be tested on the images collected in laboratory. Based on the challenges, the algorithm needs to be modified to improve the performance. Then soil images will be collected from field conditions and will be processed using the algorithm. A background in computer programming and image processing is required with desirable knowledge on image collection or photography using different types of camera, taking the photographs of soil samples, collecting and processing soil samples in laboratory and in field and setting up laboratory conditions to take images. Knowledge on coding (Matlab/R/Python) to automatize the image processing algorithm and image collection system using a computer is required. A critical thinking and comprehending knowledge are also required in this project.
In the natural world, enteric bacteria rarely are encountered in the growing state and most of the time enter a dormancy between hosts. In dormancy the bacterial cell downregulates metabolism, increases stress tolerance and virulence. With respect to food microbiology, the dormant state is encountered in the form of residual populations remaining after thermal processing, high pressure processing, UV treatment and exposure to bacteriophages. Biofilms are primarily composed of dormant bacteria. The project will investigate compounds that can break the dormant state thereby making pathogens more susceptible to inactivation and easier to recover by culture based methods.  My research group focuses on food safety with emphasis of the microbiological safety of fresh produce and meats. The research investigates fundamental aspects of plant:human pathogen interactions to applied aspects such as novel intervention methods based on physical, biological and chemical agents. Current research is focused on pathogen persistence in the field environment, decontamination methods for fresh produce and wastewater treatments. The student will work as part of a team supporting the activities of an MSc and PhD student. The main techniques used in the research will be purification of persister cells through cell sorting which are then transferred to a microfluidic chip to directly visualize cells. The active agent is introduced to assess changes in the dormant state. Additional studies will evaluate the effect of activator compounds in enhancing interventions against biofilms and increased susceptibility to bacteriophages, to name but two applications. The ideal student will have experience in microbiology and biochemistry. The project will make extensive use of imaging techniques and molecular methods to assess gene expression. Ability to work in a team environment and be self-motivated will be additional qualities in the ideal candidate. Experience in food microbiology would be an asset although full training will be provided in the techniques to be applied. 
we  started on developing an experimental setup for combining both traditional CNC machining with 3D printing to be done on the same platefrom. to save cycle time,cost and reduce waiste. the purpose to to manufacture parts using this approach and compare   cost, quality and sustainability compared to  parts manufactured used the classical approach. Machining, fixture dynamics, machinability, Sustainable machining, Environmentally         Benign Machining, EFD/EFM and CAD/CAM/CAE.My current research is focused on energy – efficient and environment benign machining, machinability, online detection and predictive modelling of tool wear, fixture dynamics, machining dynamics and stability, finite element analysis, Modal analysis of machine tools and experimental study of the Tribological aspects of workpiece/fixture frictional contact.  Other research interests are on developing an optimization methodology based on concurrent engineering concept and genetic algorithms scheme. I also conducted some research work on modelling of crack propagation. will be working with the research team to complete tasks assigned to him related to the project http://www.uoguelph.ca/aml/Mechanical Engineering background. Training will be provided.Familarity with machining and 3D printing is a plus 
Coolant strategy has a significant effect on the machining process efficiency and machined  part quality. this proejct aim to develop a modeling tool  that will enble  us to simulate the effectiveness off different coolant strategies and test new coolant strategies. Machining, fixture dynamics, machinability, Sustainable machining, environmentally Benign Machining, Environmentally friendly design and manufacturing (EFD/EFM) and Computer Aided Design, Manufacturing and Engineering (CAD/CAM/CAE).the Student will be working  within the research team to  complete tasks assigned to him under  my supervision and will be guided and trained  by PHD students in the lab. http://www.uoguelph.ca/aml/Training will be provided, but the student must be enrolled in a mechanical engineering program.  knowledge of CNC Machining, Matlab and Ansys is a plus 
This project involves experimental investigation of the machinability of difficult to cut materials(e.g., Titanium alloys) under different cutting parameters and using different coolant strategiesMetal cutting, modeling of Machining processesfixture dynamics, machinability of Difficult-to- Cut materialsSustainable machining, Environmentally Benign Machining, EFD/EFM and CAD/CAM/CAEWill run experiments, cutting tests and analyze data collected ....Mechanical engineering, taken a course on manufacturing processes knoweldge of CNC machines operations is plus training will be provided 
Listeria Monocytogenes is a challenging food-borne pathogen, which poses a food safety threat to manufacturers of ready-to-eat food products. The prevalence and the antimicrobial-multidrug resistance of Listeria Monocytogenes are increasing in an alarming rate.  The disease 'Listeriosis' has a high fatality rate (20 to 30%), and the causative Listeria Monocytogenes acts as an opportunistic pathogen affecting those who are immune compromised such as pregnant women, unborn or newly delivered infants and the elderly. The presence in food of antimicrobial resistant Listeria can provide a direct infection hazard following ingestion and or food handling.  The susceptibility of food-borne pathogenic Listeria Monocytogenes to the current anti-biofilm treatment remains low.  The probiotic peptides produced by engineered lactic acid bacteria acts as a functional food, and are a novel trend for special health usage. Probiotic peptides have the potential to reduce the antimicrobial resistance of pathogens and hence present itself as a new trend in anti-biofilm strategy.  However, this peptide based anti-biofilm technology has not yet been fully utilized and realized. The overall objective of this project is to characterize the changes in microbial (Listeria Monocytogenes) motility in response to prescribed fluctuations of the cellular environment, and thereby develop a high-throughput screening assay for characterizing antimicrobial probiotic peptides against Listeria Monocytogenes. The specific objectives are (1) To evaluate the Minimum Inhibition Concentration (MIC), Minimum Bactericidal Concentration (MBC), Minimum Eradication Concentration (MEC) of probiotic peptides against Listeria using nanoporous microfluidic platforms, (2) To determine the single cell swimming dynamics of listeria against the chemo attractant, chemo repelling behaviour at various pH and temperature conditions, and (3) test the antimicrobial efficacy of probiotic peptide by surface-coating on structures and determine the efficacies of enhanced food-contact smart surfaces.Bionanotechnology, Food Safety, Bioimaging, Microfluidics, BiofilmsThe research project will start with the training of soft lithography, microfluidic techniques, image processing, and other nanoscale imaging techniques. The research project will be carried out in the following sequence:a) Fabricate nanoporous microfluidic platforms using soft lithography techniquesb) Establish chemical gradients inside microfluidic devicec) Integrate the components of microfluidic device in to a system for testing and screening probioticsd) Determine the Minimum inhibition, minimum eradication concentration of probiotics against Listeria biofilms using video imaginge) Image analysis of collected data using chemotaxis algorithmsf) Document, and write the research results for publication in a suitable international journal and/or for presentation in a conference.a) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in biomedical, biological, chemical engineering or biotechnology are encouraged to apply.d) Previous experience in imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or molecular biology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.g) Ability to summarise, document and report the research progress.
The economic cost of food allergies is in billions of dollars every year across the globe, attributing to doctor’s visit, hospital care and lost work days. Undeclared allergen in food is the primary reason for food recalls due to the mistakes of food processing industries and cross contamination in the plant. Opportunities exist for intentional contamination of dairy products such as milk. There is a dire need for rapid and accurate detection techniques of food allergens. The objective of this project is to develop a surface enhanced Raman spectroscopic method for rapid detection of food allergens such as ricin, ovalbumin and melamine in milk. The incorporation of gold nanoparticles with the milk sample will enhance the Raman signal. Immunomagnetic separation will be explored as an additional method for detecting the presence of food allergens such as melamine and ricin in milk. In addition, opto-microfluidic approach will be evaluated in integrating the sensing approach for allergens in dairy products. Differentiation of metabolomic markers from the same sample using multivariate statistical analyses will provide quick, reliable information on the food safety.Food Engineering, Bioinstrumentation, Food Safety, Microbiology, Chemical EngineeringThe research project will start with the training of soft lithography, microfluidic techniques, image processing, and other nanoscale imaging techniques. The research project will be carried out in the following sequence:a) Fabricated Surface Enhanced Raman Spectroscopy substrates will be characterized using Optical Profilers and Atomic Force Microscopy. b) Establish Opto-fluidics with SERS imaging protocolsc) Integrate the components of microfluidic device with the bench-top point and shoot Raman spectroscopyd) Collect spectral data and optimize sample input for the optofluidic imaging sensor device, followed by analysis of spectral datae) Comparative analysis of spectral data using statistical techniques such as multivariate analysisf) Establish biomarker libraries of allergen spectrag) Document, and write the research results for publication in a suitable international journal and/or for presentation in a conference.a) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in biomedical, biological, chemical and biosystems engineering or biotechnology are encouraged to apply.d) Previous experience in instrumentation and imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or molecular biology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.h) Ability to summarise, document and report the research progress.
Listeria Monocytogenes is a challenging food-borne pathogen, which poses a food safety threat to manufacturers of ready-to-eat food products. The prevalence and the antimicrobial-multidrug resistance of Listeria Monocytogenes are increasing in an alarming rate.  The disease 'Listeriosis' has a high fatality rate (20 to 30%), and the causative Listeria Monocytogenes acts as an opportunistic pathogen affecting those who are immune compromised such as pregnant women, unborn or newly delivered infants and the elderly. The presence in food of antimicrobial resistant Listeria can provide a direct infection hazard following ingestion and or food handling.  The susceptibility of food-borne pathogenic Listeria Monocytogenes to the current anti-biofilm treatment remains low.  The probiotic peptides produced by engineered lactic acid bacteria acts as a functional food, and are a novel trend for special health usage. Probiotic peptides have the potential to reduce the antimicrobial resistance of pathogens and hence present itself as a new trend in anti-biofilm strategy.  However, this peptide based anti-biofilm technology has not yet been fully utilized and realized. The overall objective of this project is to characterize the changes in microbial (Listeria Monocytogenes) motility in response to prescribed fluctuations of the cellular environment, and thereby develop a high-throughput screening assay for characterizing antimicrobial probiotic peptides against Listeria Monocytogenes. The specific objectives are (1) To evaluate the Minimum Inhibition Concentration (MIC), Minimum Bactericidal Concentration (MBC), Minimum Eradication Concentration (MEC) of probiotic peptides against Listeria using nanoporous microfluidic platforms, (2) To determine the single cell swimming dynamics of listeria against the chemo attractant, chemo repelling behaviour at various pH and temperature conditions, and (3) test the antimicrobial efficacy of probiotic peptide by surface-coating on structures and determine the efficacies of enhanced food-contact smart surfaces.Bionanotechnology, Food Safety, Chemical Engineering, Bioimaging, Microfluidics, BiofilmsThe research project will start with the training of soft lithography, microfluidic techniques, image processing, and other nanoscale imaging techniques. The research project will be carried out in the following sequence:a) Fabricate nanoporous microfluidic platforms using soft lithography techniquesb) Establish chemical gradients inside microfluidic devicec) Integrate the components of microfluidic device in to a system for testing and screening probioticsd) Determine the Minimum inhibition, minimum eradication concentration of probiotics against Listeria biofilms using video imaginge) Image analysis of collected data using chemotaxis algorithmsf) Document, and write the research results for publication in a suitable international journal and/or for presentation in a conference.a) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in biomedical, biological, chemical engineering or biotechnology are encouraged to apply.d) Previous experience in imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or molecular biology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.g) Ability to summarise, document and report the research progress.
Candida yeasts are normal inhabitants of the skin and mucosa, and they are important opportunistic pathogens. Candida spp. are also the most common fungal organisms associated with biomedical implant device nosocomial infections, with Candida albicans being the most common species isolated. C. albicans is an etiologic agent in several surgical wound specimens, because of the cell-mediated immunity and immunosuppression of the patients. Propionibacterium acnes are a Gram-positive bacterium, facultative anaerobic rod; it is a major and normal inhabitant of the human skin. The overall goal is to develop an in-vitro model consisting of mixed species P. acnes and C. albicans. This model will then allow some studies focusing on dual species interactions. Understanding of the polymicrobial interactions in chronic diseases associated with biofilms would provide novel strategies to treat and inhibit their growth. Investigation of the inter-domain interactions between bacterial and fungal species using in-vitro models, bio-imaging techniques and molecular approaches would drastically help to understand the spatial relationships as well the gene expression factors in developing novel antimicrobial strategies and therapeutics and represent exciting prospects. Microbiology, Biomedical Engineering, Bioimaging, Polymicrobial Interactions1) Work with post-doctoral fellow in developing a model of mixed biofilm involving C. albicans and P. acnes.2) Characterize the biofilm forming ability of P. acnes in the presence of C. albicans using micro-titer and selective media plate assays; and, on the opposite, the ability of C. albicans in the presence of P. acnes;3) Investigate the polymicrobial biofilm structure using Confocal Laser Scanning Microscopy using imaging tools and techniques4) Document, and write the research results for publication in a suitable international journal and or for presentation in a conferencea) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in microbiology, biology, biochemistry, pharmacology, biomedical, biological, chemical and biosystems engineering or biotechnology are encouraged to apply.d) Previous experience in imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or microbiology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.h) Ability to summarise, document and report the research progress.
Candida yeasts are normal inhabitants of the skin and mucosa, and they are important opportunistic pathogens. Candida spp. are also the most common fungal organisms associated with biomedical implant device nosocomial infections, with Candida albicans being the most common species isolated. C. albicans is an etiologic agent in several surgical wound specimens, because of the cell-mediated immunity and immunosuppression of the patients. Propionibacterium acnes are a Gram-positive bacterium, facultative anaerobic rod; it is a major and normal inhabitant of the human skin. The overall goal is to develop an in-vitro model consisting of mixed species P. acnes and C. albicans. This model will then allow some studies focusing on dual species interactions. Understanding of the polymicrobial interactions in chronic diseases associated with biofilms would provide novel strategies to treat and inhibit their growth. Investigation of the inter-domain interactions between bacterial and fungal species using in-vitro models, bio-imaging techniques and molecular approaches would drastically help to understand the spatial relationships as well the gene expression factors in developing novel antimicrobial strategies and therapeutics and represent exciting prospects. Microbiology, Biomedical Engineering, Bioimaging, Polymicrobial Interactions1) Work with post-doctoral fellow in developing a model of mixed biofilm involving C. albicans and P. acnes.2) Characterize the biofilm forming ability of P. acnes in the presence of C. albicans using micro-titer and selective media plate assays; and, on the opposite, the ability of C. albicans in the presence of P. acnes;3) Investigate the polymicrobial biofilm structure using Confocal Laser Scanning Microscopy using imaging tools and techniques4) Document, and write the research results for publication in a suitable international journal and or for presentation in a conferencea) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in microbiology, biology, biochemistry, pharmacology, biomedical, biological, chemical and biosystems engineering or biotechnology are encouraged to apply.d) Previous experience in imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or microbiology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.h) Ability to summarise, document and report the research progress.
Listeria Monocytogenes is a challenging food-borne pathogen, which poses a food safety threat to manufacturers of ready-to-eat food products. The prevalence and the antimicrobial-multidrug resistance of Listeria Monocytogenes are increasing in an alarming rate.  The disease 'Listeriosis' has a high fatality rate (20 to 30%), and the causative Listeria Monocytogenes acts as an opportunistic pathogen affecting those who are immune compromised such as pregnant women, unborn or newly delivered infants and the elderly. The presence in food of antimicrobial resistant Listeria can provide a direct infection hazard following ingestion and or food handling.  The susceptibility of food-borne pathogenic Listeria Monocytogenes to the current anti-biofilm treatment remains low.  The probiotic peptides produced by engineered lactic acid bacteria acts as a functional food, and are a novel trend for special health usage. Probiotic peptides have the potential to reduce the antimicrobial resistance of pathogens and hence present itself as a new trend in anti-biofilm strategy.  However, this peptide based anti-biofilm technology has not yet been fully utilized and realized. The overall objective of this project is to characterize the changes in microbial (Listeria Monocytogenes) motility in response to prescribed fluctuations of the cellular environment, and thereby develop a high-throughput screening assay for characterizing antimicrobial probiotic peptides against Listeria Monocytogenes. The specific objectives are (1) To evaluate the Minimum Inhibition Concentration (MIC), Minimum Bactericidal Concentration (MBC), Minimum Eradication Concentration (MEC) of probiotic peptides against Listeria using nanoporous microfluidic platforms, (2) To determine the single cell swimming dynamics of listeria against the chemo attractant, chemo repelling behaviour at various pH and temperature conditions, and (3) test the antimicrobial efficacy of probiotic peptide by surface-coating on structures and determine the efficacies of enhanced food-contact smart surfaces.Bionanotechnology, Food Safety, Chemical Engineering, Bioimaging, Microfluidics, BiofilmsThe research project will start with the training of soft lithography, microfluidic techniques, image processing, and other nanoscale imaging techniques. The research project will be carried out in the following sequence:a) Fabricate nanoporous microfluidic platforms using soft lithography techniquesb) Establish chemical gradients inside microfluidic devicec) Integrate the components of microfluidic device in to a system for testing and screening probioticsd) Determine the Minimum inhibition, minimum eradication concentration of probiotics against Listeria biofilms using video imaginge) Image analysis of collected data using chemotaxis algorithmsf) Document, and write the research results for publication in a suitable international journal and/or for presentation in a conference.a) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in biomedical, biological, chemical engineering or biotechnology are encouraged to apply.d) Previous experience in imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or molecular biology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.g) Ability to summarise, document and report the research progress.
The demand for dairy products will continue to grow in the coming years due to growing middle classes in emerging economies and a general global population increase; demand for high-quality milk proteins will also increase. This project will assist dairy farmers and the dairy industry to breed cattle with higher feed efficiency and reduced methane emissions through genomics-based approaches. Farmers will save money (as feed is the single largest expense in milk production), while the international competitiveness of Canada's dairy industry will increase. The environmental footprint of the dairy sector will also be reduced, in part due to the lower methane emissions, but also because more feed efficient animals produce less manure waste. Broad application of the project's findings will be enhanced by the involvement of several industry organizations and international research partners in the project, not only benefitting Canada's dairy industry, but also contributing to global food security and sustainability. I am a trained quantitative geneticist with an interest in genomics, bioinformatics, statistics, economic aspects of breeding programs, novel phenotype collection, and dairy cattle. I am very interested in understanding the association between DNA and observed phenotypes in farm animals.The students will work together in a team of 3 MSc students, 6 PhD students, and 4 Postdoctoral researchers. The data for analysis will be supplied through a large scale project and will include various phenotypes include methane emission measurements, feed efficiency data and mid-infra-red spectral data, as well as genotypic (array) data and possibly next generation sequence. Depending on the skill set of the students, the student may aid the scientific team in data collection, analysis of these data, and possibly report preparation. The proposed project involves a high level of technical (math, statistics, programming) skills and computing ability. A solid working knowledge of statistics and estimation methodology is desired. Programming experience would also be beneficial (R, UNIX, C++, FORTRAN, Java, Python, SAS, etc.). Furthermore the project is highly collaborative; good communication skills are also important.
With the increasing scarcity of water resources throughout the globe, many jurisdictions have turned their attention to the protection, remediation and enhancement of existing freshwater sources. The primary aim of this research will be to develop and assess a novel roadside treatment system which has the capacity to capture, detain, and infiltrate the suite of stormwater pollutants while operating within Ontario’s unique seasonal climate and traffic conditions.  Using a combination of continuous field monitoring and discretely-collected water quality samples, the performance of the field-scale test facility will be evaluated for its ability to detain and dampen the migration of pollutants including petroleum hydrocarbons, metals (Zn, Cu, Fe, As), sediments and chlorides.Dr. Gharabaghi’s research has primarily been focused on watershed scale water quality models to improve the accuracy of calculations of these management tools for protection of source waters from further degradation and to develop effective strategies for improvement of the quality of impaired water bodies in Ontario. He has more than ten years of experience in research and development in hydrologic modelling and non-point source pollution control in Canada and internationally. He has conducted studies for several large-scale mining projects around the world, including the Goro project in New Caledonia, the Alto Chicama project in Peru, and the Voisey’s Bay Field monitoring, Instrumentation, Laboratory testing, statistical analysis, literature review, and report writing. Senior level, Civil and Environmental Engineering students with strong field work, laboratory and analytical skills. 
Over the past decades, there have been tremendous developments in imaging, being the collection of monochromatic (single frequency) light over multiple pixels, and spectroscopy, being the collection of polychromatic (multiple frequency) light over a single pixel. Imaging has enabled measurement of spatial information, for identification of geometric features, while spectroscopy has enabled measurement of spectral information, for identification of chemical features. Modern engineering has begun to combine imaging and spectroscopy to form hyperspectral imaging systems which operate with multiple pixels each measuring polychromatic light. The potential of these hyperspectral imaging systems is beginning to be realized through biomedical applications (e.g., skin cancer detection) and biological applications (e.g., quality control of produce).   Although there is great promise, conventional hyperspectral imaging systems have a significant challenge preventing their widespread application. This challenge is the inability to image past one dimension as the second dimension on the required image sensor is occupied by the spectral data. (These conventional hyperspectral imaging systems are sometimes called 'pushbroom' systems as the one dimensional array must slowly be pushed across the second dimension to assemble two dimensional hyperspectral images.) This significant challenge is addressed by this work, which will leverage frequency multiplexing techniques (developed in the Collier Research Group) to produce a two dimensional hyperspectral imaging system. Here, the first dimension of the image sensor will be used for the first spatial dimension, however, the second dimension of the image sensor will be used for both the second spatial dimension and the spectral data. This is possible as each pixel can be encoded with a specific modulation pattern. Upon demodulation, the imaging sensor data will be decoded to extract the wavelength data for each pixel. It is envisioned that such a two dimensional hyperspectral imaging system will have tremendous importance to biomedical and biological applications.The Collier Research Group operates within the School of Engineering at the University of Guelph. The research focus is biophotonics and our developed technologies have applications to biomedical and biological engineering. We develop integrated optical biosensors with hyperspectral imaging capabilities. These biosensors provide hyperspectral imaging over visible (wavelengths of 400-800 nanometres) and terahertz (wavelengths of 30-3,000 microns) spectra for high spatial resolution and high spectral sensitivity, respectively. Our recent developments in hyperspectral imaging have been applied to lab-on-a-chip systems to produce an overall biosensor. Such systems provide tremendous spatial control of reactants and broadband and high resolution spectral measurement.The students will perform research on a new imaging technology for applications to biomedical and biological engineering. The work will introduce two dimensional multiplexing to hyperspectral imaging (i.e., imaging over a continuum of wavelengths). Current imaging systems have used hyperspectral techniques, however, they suffer from an inability to image past one dimension (as the second dimension is occupied by the spectral data). This problem can be solved through frequency multiplexing. The students will design, build, and characterize a system that extends traditional hyperspectral imaging into two dimensions. The students will develop the system through several key phases. In Phase I, over weeks 1-4, the students will design the system using knowledge of optics and electric circuits. This will involve selecting and characterizing the diffractive components for physical separation of the different wavelengths. In Phase II, over weeks 5-8, the students will build the system based on the selected diffractive components and microcomputer integration. This microcomputer integration will involve development of the Arduino interfacing and control feedback for the initial prototype. In Phase III, over weeks 9-12, the students will apply the system for nominal tests. These nominal tests will be on representative biosamples (e.g., bovine serum albumin and locally-grown produce) for characterization in terms of biomedical and biological application. The proposed work is an important pilot-project which will enable further projects in the School of Engineering at the University of Guelph. The work will be suitable for the experience level of an undergraduate student. The students will be provided with hands-on experience in engineering design and academic research. It is envisioned that the work will be disseminated through articles in relevant journals (e.g., Applied Optics or Optics Letters).The ideal candidate will have experience with electrical, biomedical, or biological engineering or physics. Experience with electrical circuits, electromagnetics, and optics (Snell's law, Fresnel conditions, etc.) in both an experimental and theoretical context is desirable. It will also be an asset to have experience trouble shooting both software and hardware, as this will be required for the development and characterization of the system. As the students will be working in a team environment, strong leadership and teamwork abilities are desirable. As the work will be disseminated through presentations and journal articles, strong oral and written communication skills would be ideal.
The demand for dairy products will continue to grow in the coming years due to growing middle classes in emerging economies and a general global population increase; demand for high-quality milk proteins will also increase. This project will assist dairy farmers and the dairy industry to breed cattle with higher feed efficiency and reduced methane emissions through genomics-based approaches. Farmers will save money (as feed is the single largest expense in milk production), while the international competitiveness of Canada's dairy industry will increase. The environmental footprint of the dairy sector will also be reduced, in part due to the lower methane emissions, but also because more feed efficient animals produce less manure waste. Broad application of the project's findings will be enhanced by the involvement of several industry organizations and international research partners in the project, not only benefitting Canada's dairy industry, but also contributing to global food security and sustainability. I am a trained quantitative geneticist with an interest in genomics, bioinformatics, statistics, economic aspects of breeding programs, novel phenotype collection, and dairy cattle. I am very interested in understanding the association between DNA and observed phenotypes in farm animals.The students will work together in a team of 3 MSc students, 6 PhD students, and 4 Postdoctoral researchers. The data for analysis will be supplied through a large scale project and will include various phenotypes include methane emission measurements, feed efficiency data and mid-infra-red spectral data, as well as genotypic (array) data and possibly next generation sequence. Depending on the skill set of the students, the student will aid the scientific team in analysis of these data, interpretation of results, and preparation of reports. The proposed project involves a high level of technical (math, statistics, programming) skills and computing ability. A solid working knowledge of statistics and estimation methodology is desired. Programming experience would also be beneficial (R, UNIX, C++, FORTRAN, Java, Python, SAS, etc.). Furthermore the project is highly collaborative; good communication skills are also important.
The demand for dairy products will continue to grow in the coming years due to growing middle classes in emerging economies and a general global population increase; demand for high-quality milk proteins will also increase. This project will assist dairy farmers and the dairy industry to breed cattle with higher feed efficiency and reduced methane emissions through genomics-based approaches. Farmers will save money (as feed is the single largest expense in milk production), while the international competitiveness of Canada's dairy industry will increase. The environmental footprint of the dairy sector will also be reduced, in part due to the lower methane emissions, but also because more feed efficient animals produce less manure waste. Broad application of the project's findings will be enhanced by the involvement of several industry organizations and international research partners in the project, not only benefitting Canada's dairy industry, but also contributing to global food security and sustainability. I am a trained quantitative geneticist with an interest in genomics, bioinformatics, statistics, economic aspects of breeding programs, novel phenotype collection, and dairy cattle. I am very interested in understanding the association between DNA and observed phenotypes in farm animals.The students will work together in a team of 3 MSc students, 6 PhD students, and 4 Postdoctoral researchers. The data for analysis will be supplied through a large scale project and will include various phenotypes include methane emission measurements, feed efficiency data and mid-infra-red spectral data, as well as genotypic (array) data and possibly next generation sequence. Depending on the skill set of the students, the student may aid the scientific team in data collection, analysis of these data, and possibly report preparation. The proposed project involves a high level of technical (math, statistics, programming) skills and computing ability. A solid working knowledge of statistics and estimation methodology is desired. Programming experience would also be beneficial (R, UNIX, C++, FORTRAN, Java, Python, SAS, etc.). Furthermore the project is highly collaborative; good communication skills are also important.
This project involves the assessment of irrigation management strategies in Ontario’s nursery industry. This sector of ornamental horticulture (also including turf and greenhouse) is the least efficient in managing irrigation water. The Controlled Environment Systems Research Facility (CESRF) at the University of Guelph has developed wireless sensor technologies to directly measure plant responses to water stress and will be deploying these systems in nursery applications in southern Ontario. This project will continue to support the testing of enhanced instrumentation in this field in collaboration with industry sponsors and will also contribute to the knowledge and technology transfer throughout this industry sector across Canada.  The field data will be used to refine and validate irrigation models that better reflect actual crop water requirements, both temporally and quantitatively. The candidate will be responsible for maintaining field equipment and the collection and initial processing of field data.  There will also be a significant lab component in which the candidate will be exposed to microbiological techniques, basic chemistry, and basic electronic assembly. They may also be actively involved in the preparation of manuscripts for the publication of the research findings and communication with commercial partners. Dixon has been a leading researcher in the fields of plant physiology and plant-environment interactions for over 30 years. He invented the Psy-1 Stem Psychrometer which quantifies plant-environment interactions (water stress thresholds).  This sensor technology combined with the high level of technical expertise of his team in deploying these systems has yielded several peer reviewed research publications and technology transfer benefits to the Ontario nursery sector. This project aims to quantify plant-environment interactions and improve nursery irrigation management practices to mitigate the environmental impact (overwatering by 50%) and improve production efficiencies in the global nursery industry.The successful candidate will assist researchers with the field deployment of sensors systems, sensor calibration, data collection and analysis, field site maintenance, sample collection, sample preparation and analysis, and other miscellaneous duties. Travel to and from the field sites will be required, demanding a flexible schedule. Weekend work may occasionally be involved. Preferred Qualifications/courses ➢ Introductory level Soil Science➢ Introductory Plant Science/Biology (understanding of plant-water relations)➢ Chemistry a/o Microbiology➢ Electronic knowledge and mechanical aptitude ➢ Proficiency in collecting, organizing and reporting data in both written and electronic forms➢ Attention to detail➢ Demonstrated ability in using spreadsheets to manage large datasets.Complimentary undergraduate programs include:  BSc Agriculture (Crop, Hort, Turfgrass), Environmental Engineering, Water Resources Engineering, Environmental Sciences, and Environmental Resources Management. 
Mobile robots/vehicles: docked robots/vehicles are vehicles that are physically connected together to form a chain. The objective of this project is to implement a motion controller (and most likely an estimator) for trajectory tracking of these robots to effectively navigate them in different environments so the robots do not collide with any obstacles. This is a very exciting project as it involves mainly real-time implementation on actual robots. The student might work with a graduate student as well. Research work in this project involves: (i) control  implementation, (iii) performing experiments for different case studies, and (iv) assess and summarize the results. My research expertise lies in design, modeling, and control of mechatronics systems. In addition, I have In the past 10 years or so, I have been working in academia and industry on many different projects in modeling and control of vehicles as well as design, model, and control of many robotic systems. In summary my research expertise are summarized in the following key themes: (1) control of mechatronics systems, (2) automation, (3) robot manipulator control, (4) mobile robot and control, (5) vehicle dynamic and control, (6) vibration control, (7) energy harvesting and control of mechatronics systems, (8) intelligent system design The student will be responsible to obtain some background knowledge in motion control, perform basic simulations, perform experiments with docked mobile robots, write report. The student will most likely work with a graduate student in helping with control implementation. The practical and hands-on experiences the student will get are invaluable in terms of control development and implementation on a robot, which will further help them to be able to learn about development, performing and analysis a project. The project will also enhance student knowledge about robot software, as well as their technical skills in report writing, presentation, and working with others in a group. This project requires knowledge of a bit of mobile robots/vehicles and control. Any senior (third year or fourth year) in Electrical, Mechanical, Mechatronics, or Computer Engineering programs with strong background on these subjects will be good candidates suited on this research project. Good programming knowledge is plus.  Previous knowledge of working with robots and sensors is also a plus.
This will be the second year of a 3 year project investigating the causes of mortality in dairy goat kids < 4 months. We are visiting 40 farms in the summer of 2018 to assess farms for the level of mortality and ask producers questions about their management practices. We will also be collecting all kid carcasses and conducting post mortems on them.In addition, we will be analyzing colostrum samples obtained from farms for antibody levels and taking blood on some recently born dairy kids to detect failure of passive transfer.My research area is mainly with the Ontario dairy goat industry, but I also work with sheep, dairy cattle and meat goats.I work to promote projects that improve the sustainability of the dairy goat industry as it is a rapidly growing industry with many health problems.I have strong epidemiology skills and have a special interest in projects that utilize Bayesian statistics.The student will be assisting our PhD student in visiting farms and to help interview producers, they can assist with as much as they feel comfortable ex. holding animals to take blood, processing blood samples for submission, learning lab techniques in measuring antibodiesThey will need strong English speaking skills and be comfortable talking to producers.Animal handling skills would be appreciated.Able to work well as team member.
The proposed project deals with design and development of novel electrohydrodynamic dehydration (EHD) unit for perishable fruits and vegetables. Electrohydrodynamics deals with application of high electric field in the range of 20-30 kV/cm for generation of corona/ionic wind, which enhances the dehydration/mass transfer process. In this project, we intend to design an innovative EHD unit that will be used to study the physics behind the dehydration process under the influence of external electric field. COMSOL multiphysics software will be used to conduct numerical simulation of the EHD process and later experimental setup will be used to validate the results. Food and Bioprocessing with emphasis design, development and application of novel food processing unit operations. My research group also focuses on food biotechnology, food biochemistry, biophysics and bioinformatics.The selected student will be working with graduate students to design and develop the EHD system and further apply it for food dehydration.
At present the world is facing severe threat from increased green house gas emission and global warming. Scientists are working on development of various sustainable solutions and one such solution is application of Biochar for carbon sequestration. In the proposed project, we intend to utilize microwave energy for conversion of organic food wastes from farms and municipality into hydrochar. Conventional hydrothermal carbonization processes are time consuming and energy intensive in nature. Whereas Microwave Hydrothermal Carbonization process requires less time and can produce hydrochar with varied functional properties.Food and Bioprocessing with emphasis design, development and application of novel food processing unit operations. My research group also focuses on food biotechnology, food biochemistry, biophysics and bioinformatics.The selected student will be working with graduate students to design and run experiments. Students will also be required to analyze the experimental data and write a final report.
Freshwater unionid mussels a host fish for their glochidia (parasitic larvae) to develop and disperse. In order to help conserve and study these species, it is necessary to develop methods to augment/ re-establish freshwater mussels through artificial propagation in the lab and captive propagation in the field. We accomplish this by monitoring gravid periods of mussel SAR and common species in rivers in southern Ontario, determining host fish(es), rearing juvenile mussels, and studying the basic biology of these species (e.g., feeding, sex ratios etc).  We are also involved in determining their feeding rates on different types of alge in the field, the habitats of their juvenile stages, and their dispersal.My lab investigates the interaction of fluid dynamics and aquatic organisms and ecosystems, especially benthic ones. Ecological topics include feeding, sexual reproduction, larval biology, and dispersal.  We are also involved in the conservation of freshwater ecosystems and freshwater mussels in particular --  65% of the 281 species of freshwater mussels in North America have a conservation designation.The student would be a research assistant in the lab, working with a group of undergraduate and graduate students on this project. Field work is a large part of the position, collecting fish and mussels to work with in the laboratory. Past research students have undertaken projects such as growth, survival, feeding preferences, settling velocities, and field surveys. Previous experience with marine or freshwater organisms and ecosystems.  An interest in fish and/or invertebrates (including unionid mussels) and sexual reproduction (e.g., life cycles, larval biology) would be an asset. Other assets would be motivation to learn and/or experience with microscope work, the ability to work efficiently and precisely, and courses in Zoology, Ecology, Biological Sciences or Environmental Sciences degree.
We are examining a number of fundamental issues in aquatic ecosystems, principally rivers and lakes, which involve the interaction of biology, chemistry, and hydrodynamics. For example, hypoxia (or low oxygen concentrations) can be harmful biologically, affect water chemistry, and provide an indication of water quality. Our approach is to examine water movement, oxygen demand in the water and sediments, and link these to understand the mechanisms of oxygen transfer and/or depletion. We do this using a number of innovative techniques including eddy correlation involving high resolution measurements in the field and careful experiments in the laboratory.This research project will involve interdisciplinary research at the interface of biology, physical sciences (physics, engineering) and mathematics. We will focus on aquatic organisms and environments both in the laboratory at the University of Guelph and in rivers and lakes in southern Ontario.  This project will provide opportunity to develop background and expertise in aquatic environmental sciences, field instrumentation, analytic techniques, and computationally based analysis. We will emphasize observational skills, experimental design including statistical analysis, hydrodynamic measurements, and Matlab-based programing.The student would be a research assistant in the lab, working with a small group of undergraduate and graduate student on this project. Field work is a large part of the position, and would involve would involve taking water samples and collecting data with instruments. Laboratory work and processing water samples, work in laboratory flow chambers, and analyzing data from laboratory experiments.Previous experience with marine or freshwater organisms and/ecosystems. An interest in aquatic life, chemistry or physics/engineering. Other assets would be motivation to learn and/or experience with electronic instrumentation, the ability to work efficiently and precisely, and courses in Zoology, Ecology, Biological Sciences or Environmental Sciences degree.
In this project the student will work with on the Quality of Experience on Smartphones. Specifically, through a number of experiments with smartphone devices of different characteristics (different screen size, screen resolution etc.) the student will evaluate the user experience during a video session. The main goal of the project is to examine the effects of the device characteristics on the user video experience.My research area is on smart cities and internet of things. My background is on wireless communication and specifically on wireless sensor networks. My most recent research projects are on smartphones and the use of smartphones with a number of other research areas, such as drones, eHealth and Quality of Experience.The student will work closely with the advisor and his research group and there will be regular meetings. During the project, the student will spend the necessary time to become familiar with the research area and the background/ related work. Then, she/ he will work close with the advisor and maybe senior graduate student towards the completeness of the project. During this phase, experiments will be carried and the student will become familiar with the use of the necessary research equipment, and particular in this project with Samsung Smartphones. At the end of the project the student will submit a report describing her/ his research efforts.The student should have basic knowledge of one programming language, preferable Java.
In this project the student will work with on power monitoring of mobile devices. The student will focus on a range of hardware platforms such as Arduino and Raspberry Pi and also include state of art smartphone devices, with different specification. The main goal of the project is the energy consumption monitoring and characterization of the devices. The device will operate under different processor stages and the required energy will be monitored. The student will carry a number of experiment will the different devices and evaluate the energy requirements.My research area is on smart cities and internet of things. My background is on wireless communication and specifically on wireless sensor networks. My most recent research projects are on smartphones and the use of smartphones with a number of other research areas, such as drones, eHealth and Quality of Experience.The student will work closely with the advisor and his research group and there will be regular meetings. During the project, the student will spend the necessary time to become familiar with the research area and the background/ related work. Then, she/ he will work close with the advisor and maybe senior graduate student towards the completeness of the project. During this phase, experiments will be carried and the student will become familiar with the use of the necessary research equipment, and particular in this project with the use of Arduino, Raspberry Pi and Samsung Smartphones. At the end of the project the student will submit a report describing her/ his research efforts.The student should have basic knowledge of the project hardware platforms (i.e. Arduino and Raspberry Pi) while the knowledge of one programming can be helpful for this project.
In this project the student will work with on an emergency response drone application. The application scenario is as follows: A number of sensors are deployed in a monitoring area. When an important event trigger one of the sensors, an alarm signal will arrive at the control room. At the next stage a drone should fly over the monitoring area and check the sensor which reported the event. The student will work on wireless drone to drone and drone to sensor communication, as well as drone control through mobile and remote applications.   All the components of the project are available and ready to use.My research area is on smart cities and internet of things. My background is on wireless communication and specifically on wireless sensor networks. My most recent research projects are on smartphones and the use of smartphones with a number of other research areas, such as drones, eHealth and Quality of Experience.The student will work closely with the advisor and his research group and there will be regular meetings. During the project, the student will spend the necessary time to become familiar with the research area and the background/ related work. Then, she/ he will work close with the advisor and maybe senior graduate student towards the completeness of the project. During this phase, experiments will be carried and the student will become familiar with the use of the necessary research equipment, and particular in this project with the use of drones and smart sensors. At the end of the project the student will submit a report describing her/ his research efforts.The student should have basic knowledge of one programming language and wireless communications. Also, good knowledge of hardware platforms, such as Arduino and Raspberry Pi is useful for this project.
In this project the student will work with on a personalized health monitoring using smart phones and wearable sensors. Online, real-time and remote healthcare systems are useful because of timely and efficient healthcare services. Important human vital signs such as blood pressure and heart rate can be monitored though sensors in smartphone while readings from wearable sensors can enhance the captured signals.  The proposed research project will make use of sensor exists in smartphones and advanced wireless and wearable sensor technologies. The student will work with smartphones and develop software application that can record the sensor readings and provide useful feedback. All the necessary equipment is available for training, testing and experimentation. It is expected for the student to work on the latest Android OS. My research area is on smart cities and internet of things. My background is on wireless communication and specifically on wireless sensor networks. My most recent research projects are on smartphones and the use of smartphones with a number of other research areas, such as drones, eHealth and Quality of Experience.The student will work closely with the advisor and his research group and there will be regular meetings. During the project, the student will spend the necessary time to become familiar with the research area and the background/ related work. Then, she/ he will work close with the advisor and maybe senior graduate student towards the completeness of the project. During this phase, experiments will be carried and the student will become familiar with the use of the necessary research equipment, and particular in this project with the use of smartphone sensors and wearable sensors. At the end of the project the student will submit a report describing her/ his research efforts.The student should know at least one programming language, preferable Java.Good knowledge of  wireless technologies such as Bluetooth and knowledge on the vital signs/ biometrics is not necessary however it is recommended. 
In this project the student will work with on the Quality of Experience on Smartphones. Specifically, through a number of experiments with smartphone devices of different characteristics (different screen size, screen resolution etc.) the student will evaluate the user experience during a video session. The main goal of the project is to examine the effects of the device characteristics on the user video experience.My research area is on smart cities and internet of things. My background is on wireless communication and specifically on wireless sensor networks. My most recent research projects are on smartphones and the use of smartphones with a number of other research areas, such as drones, eHealth and Quality of Experience.The student will work closely with the advisor and his research group and there will be regular meetings. During the project, the student will spend the necessary time to become familiar with the research area and the background/ related work. Then, she/ he will work close with the advisor and maybe senior graduate student towards the completeness of the project. During this phase, experiments will be carried and the student will become familiar with the use of the necessary research equipment, and particular in this project with Samsung Smartphones. At the end of the project the student will submit a report describing her/ his research efforts.The student should have basic knowledge of one programming language, preferable Java.
In this project the student will work with on a personalized health monitoring using smart phones and wearable sensors. Online, real-time and remote healthcare systems are useful because of timely and efficient healthcare services. Important human vital signs such as blood pressure and heart rate can be monitored though sensors in smartphone while readings from wearable sensors can enhance the captured signals.  The proposed research project will make use of sensor exists in smartphones and advanced wireless and wearable sensor technologies. The student will work with smartphones and develop software application that can record the sensor readings and provide useful feedback. All the necessary equipment is available for training, testing and experimentation. It is expected for the student to work on the latest Android OS. My research area is on smart cities and internet of things. My background is on wireless communication and specifically on wireless sensor networks. My most recent research projects are on smartphones and the use of smartphones with a number of other research areas, such as drones, eHealth and Quality of Experience.The student will work closely with the advisor and his research group and there will be regular meetings. During the project, the student will spend the necessary time to become familiar with the research area and the background/ related work. Then, she/ he will work close with the advisor and maybe senior graduate student towards the completeness of the project. During this phase, experiments will be carried and the student will become familiar with the use of the necessary research equipment, and particular in this project with the use of smartphone sensors and wearable sensors. At the end of the project the student will submit a report describing her/ his research efforts.The student should know at least one programming language, preferable Java.Good knowledge of  wireless technologies such as Bluetooth and knowledge on the vital signs/ biometrics is not necessary however it is recommended. 
In this project the student will work with on power monitoring of mobile devices. The student will focus on a range of hardware platforms such as Arduino and Raspberry Pi and also include state of art smartphone devices, with different specification. The main goal of the project is the energy consumption monitoring and characterization of the devices. The device will operate under different processor stages and the required energy will be monitored. The student will carry a number of experiment will the different devices and evaluate the energy requirements.My research area is on smart cities and internet of things. My background is on wireless communication and specifically on wireless sensor networks. My most recent research projects are on smartphones and the use of smartphones with a number of other research areas, such as drones, eHealth and Quality of Experience.The student will work closely with the advisor and his research group and there will be regular meetings. During the project, the student will spend the necessary time to become familiar with the research area and the background/ related work. Then, she/ he will work close with the advisor and maybe senior graduate student towards the completeness of the project. During this phase, experiments will be carried and the student will become familiar with the use of the necessary research equipment, and particular in this project with the use of Arduino, Raspberry Pi and Samsung Smartphones. At the end of the project the student will submit a report describing her/ his research efforts.The student should have basic knowledge of the project hardware platforms (i.e. Arduino and Raspberry Pi) while the knowledge of one programming can be helpful for this project.
Groundwater is an extremely important resource for the agricultural industry and for rural and urban potable water supply. The purpose of the project is to understand the impacts of climate change on the water balance in a clay dominated agricultural watershed in southwestern Ontario, Canada. To achieve this, data from an Integrated Climate-Water Monitoring Station in the Lake Huron Basin will be used along with newly collected field data.  A water balance model with current climate conditions will be used to establish a baseline to be compared to the same model with possible future scenarios to understand the impacts of a changing climate. This will also allow an investigation of surface water – groundwater interaction for a typical hydrological setting encountered in Great Lakes Basin under the current and future climates. Nutrient impacts (from agriculture) on the groundwater and stream will also be investigated. A new methodology for generating climate scenarios using historical data in conjunction with down-scaled climate projections will be employed. The Globalink student will support a research associate and a graduate student for essential field work and groundwater sampling regimes. The Globalink intern will gain valuable engineering research, critical thinking and technical water resources engineering field experience through this position.  My research focuses on groundwater resources, specifically flow and contaminant transport with an interest in sensitive fractured bedrock aquifers. My approach includes coupling field research and mathematical modelling to characterize and study vulnerable aquifers with the intent to technically inform policy to protect water resources. During past research I have focused on rural (agricultural) and climate change impacts on groundwater quality and quantity. My other areas of research interest include: source water protection; innovative field characterization techniques; appropriate potable water technologies for marginalized communities; and fostering engineering and technological input into public discourse.   The Globalink intern will specifically: 1) conduct targeted groundwater sampling at a field site in southwestern Ontario; 2) install and maintain field infrastructure; 3) carry out soil, aquifer and stream characterization; and 4) analyze data to be used in a numerical model. When not performing these duties, the intern may also support additional graduate student projects focused on groundwater quantity and quality. Training in water resources engineering, environmental engineering, earth science or a similar discipline is required. Having taken a groundwater (hydrogeology) course would be particularly helpful, but is not mandatory. The intern must be willing to work outdoors in a variety of weather conditions.
The life strategy of flowering plants consists of two fundamental phases: a vegetative phase during which plants make leaves, stems and other green tissues, and a reproductive phase when plants produce flowers and seeds. The switch from vegetative to reproductive growth is called the floral transition, and it is a key developmental event in the life of most plants on earth. The floral transition is especially important for agriculture because a precise balance between vegetative growth and flower production is directly correlated with plant yield. Optimal flowering time in vital crops such as rice, wheat and corn is crucial because the seeds produced by these plants is derived from the flowers. Other crops, such as sugarcane, require a prolonged vegetative phase because when flowering occurs the desired product, sugar in this case is diverted to flower production and is therefore lost.  A key component of the floral transition is a natural substance called florigen. Recent studies found that florigen is a small protein that is produced in leaves that controls the floral transition in all plants examined so far. The research project proposed here investigates the activities of a novel synthetic variant of florigen, called anti-florigen, that has the opposite effect of florigen; i.e. it prevents flowering rather than promotes it. The research carried out by the student will be to further characterize this anti-florigen by molecular manipulation of the protein coding sequence. This will be done by using recombinant DNA techniques followed by transformation into different plant species to determine the effect on plant flowering.  For this research the student will develop basic skills in DNA manipulation and plant transformation, which are both cornerstones of modern agricultural biotechnology.Colasanti lab research focuses on the molecular genetics of plant development with an emphasis on regulatory mechanisms that control the transition from vegetative to reproductive growth and plant architecture. The floral transition has agronomic importance because it has a direct impact on plant productivity under changing climatic conditions. One exciting area of interest for our lab aims to understand long distance signals environmental signals that mediate communication between different plant organs. We use various research approaches, including molecular biology techniques, bioinformatics, genomics and biochemical analysis. Outcomes of this research could lead agricultural biotechnology methods that lead to enhanced crop productivity.The student will become an integral member of the lab and take part in all aspects of running the lab and any accompanying field studies that are being carried out. For this particular project the student learn how to work with plasmid DNA and how to manipulate plasmids by recombinant DNA techniques. The basic DNA manipulation used in our lab concerns amplification of DNA fragments by the polymerase chain reaction (PCR), electrophoresis of DNA samples on gels to evaluate the success of PCR and then extraction of DNA from agarose gels for purification.  Procedures to create recombinant DNA involves the use of DNA restriction enzymes and DNA ligation, the use of a recombination cloning technique based on the Gateway platform, or a combination of both. In both cases the student will become familiar with basic microbiology and sterile techniques. To engineer variants of the ant-florigen gene the student will use basic molecular analysis software. Recombinant DNA constructs will be transformed into the model plant Arabidopsis, as well as tobacco. Selection by antibiotic or herbicide resistance will be carried out and transformants will be selected on growth media and on soil. The student will be responsible for cataloging all new constructs and will be tend to all plant constructs in the greenhouse and growth chambers. Keen observational skills and data recording will be carried out by the student. All procedures carried out by the student under the supervision of the the principal investigator or other researchers in the lab will adhere to common laboratory safety practices.To carry out this project the student should have basic knowledge of genetics and molecular biology. The student should have taken introductory courses on molecular biology and have a good understanding of the structure and function of DNA, RNA and proteins.  A background in plant biology is not essential, however it would help the student appreciate the concepts being explored and the agricultural outcomes that we are trying to achieve.
A recent exciting finding in biology is that previously undiscovered classes of small RNAs, micro RNA (miRNA) and small interfering RNA (siRNA), play vital roles in gene regulation during organism development. Plants in particular have unique small RNA classes that regulate growth under varying environmental conditions.  Therefore a better understanding of how miRNAs and siRNAs control plant growth will have a major impact on future agriculture. This research project takes a synthetic biology approach to investigate miRNA function. In particular, we aim to determine how important regulatory small RNAs move from one plant organ to another. Emerging studies suggest that small RNA molecules are mediate key plant responses to their environment. Therefore a better understanding of how these mobile regulators move from one part of the plant to another is an important aspect of this control. To begin to answer this question our lab has developed a unique selection systems that can be used to decipher the mechanisms of small RNA movement. For this purpose, a synthetic miRNA has been created that specifically interferes with plant flowering. However, for this synthetic molecule to affect flowering it must move from leaves, where it is synthesized, through the plant vascular system, to the shoot meristem, where flowering is inhibited. Alteration of the movement of this mobile small RNA signal by specific mutations is leading us to genes that encode components of undiscovered small RNA long distance transport system. The student researcher will be part of the project to select for mutants that interfere with small RNA production or movement.  Once mutants are identified, whole genome sequencing will be performed and the underlying mutated genes identified. The student researcher will aid in characterizing these mutants by isolating the genes, analysing their sequences and performing  bioinformatic analysis of gene function.Colasanti lab focuses on the molecular genetics of plant development with an emphasis on regulatory mechanisms that control the transition from vegetative to reproductive growth and plant architecture. The floral transition has agronomic importance because it has a direct impact on plant productivity under changing climatic conditions. One exciting area of interest for our lab aims to understand long distance signals environmental signals that mediate communication between different plant organs. We use various research approaches, including molecular biology techniques, bioinformatics, genomics and biochemical analysis. Outcomes of this research could lead agricultural biotechnology methods that lead to enhanced crop productivity.The student will become an integral member of the lab and take part in all aspects of running the lab and any accompanying field studies that are being carried out. For this particular project the student learn how to work with plasmid DNA and how to manipulate plasmids by recombinant DNA techniques. The basic DNA manipulation used in our lab concerns amplification of DNA fragments by the polymerase chain reaction (PCR), electrophoresis of DNA samples on gels to evaluate the success of PCR and then extraction of DNA from agarose gels for purification.  Procedures to create recombinant DNA involves the use of DNA restriction enzymes and DNA ligation, the use of a recombination cloning technique based on the Gateway platform, or a combination of both. In both cases the student will become familiar with basic microbiology and sterile techniques. To engineer variants of the ant-florigen gene the student will use basic molecular analysis software. Recombinant DNA constructs will be transformed into the model plant Arabidopsis, as well as tobacco. Selection by antibiotic or herbicide resistance will be carried out and transformants will be selected on growth media and on soil. The student will be responsible for cataloging all new constructs and will be tend to all plant constructs in the greenhouse and growth chambers. Keen observational skills and data recording will be carried out by the student. All procedures carried out by the student under the supervision of the the principal investigator or other researchers in the lab will adhere to common laboratory safety practices.To carry out this project the student should have basic knowledge of genetics and molecular biology. The student should have taken introductory courses on molecular biology and have a good understanding of the structure and function of DNA, RNA and proteins.  A background in plant biology is not essential, however it would help the student appreciate the concepts being explored and the agricultural outcomes that we are trying to achieve.
Hexapod robot is a bio-inspired robot that can be used for many interesting studies such as learning the behaviour of animals in walking and implementing them on robots. The goal of this project is to implement some walking algorithms on an actual hexapod robot (we have in the lab). This is a very exciting project as it involves real-time implementation of walking patterns on an actual robot. The student might work with a graduate student as well. Research work in this project involves: (i) algorithm implementation, (iii) performing simulations and experiments for different case studies, and (iv) assess and summarize the results. My research expertise lies in design, modeling, and control of mechatronics systems. In addition, I have In the past 10 years or so, I have been working in academia and industry on many different projects in modeling and control of vehicles as well as design, model, and control of many robotic systems. In summary my research expertise are summarized in the following key themes: (1) control of mechatronics systems, (2) automation, (3) robot manipulator control, (4) mobile robot and control, (5) vehicle dynamic and control, (6) vibration control, (7) energy harvesting and control of mechatronics systems, (8) intelligent system design The student will be responsible to obtain some background knowledge in motion planning and optimization, perform basic simulations, perform some experiments with a hexapod robot, write report. The student will most likely be working with a graduate student in helping with algorithms implementation. The practical and hands-on experiences the student will get are invaluable in terms of algorithm implementation on an actual hexapod robot, which will further help them to be able to learn about development, performing and analysis a project. The project will also enhance student knowledge about simulations, optimization, and experimentation, as well as their technical skills in report writing, presentation, and working with others in a group. Although having knowledge of about motion planning would be very beneficial, it is not necessary. Any senior (third year or fourth year) in Electrical, Mechanical, Mechatronics, or Computer Engineering programs with strong background on these subjects will be good candidates suited on this research project. Good programming knowledge is plus.  Previous knowledge of working with robots and sensors is also a plus.
The assorted sulfur containing functionality within chemistry have shaped a diverse and dynamic field of study with applications in the vital areas of materials, pharmaceuticals, agrochemicals, nano and interfacial science, biochemistry and environmental chemistry.The reactions and roles played by the sulfenic acid functionality (RSOH) and its conjugate base (RSO-M+) are of particular contemporary importance. A resurgence of interest in these species is due to their increased recognition and detection as important intermediates in biological systems and their expanded synthetic utility. Sulfenic acids are key intermediates in the biological oxidation of thiol to disulfide. This conversion defines the essential role of sulfenic acids in signal transduction and redox balancing in the cell, and methods for sulfenic acid detection are a very important area of study. Another key advancement has been the recognition that the O-H bond of a sulfenic acid is the active chain-breaking functionality involved in peroxy radical capture, a finding that corrects an established belief and permits accurate anti-oxidant studies to go forth. Finally, the synthetic value of sulfenic acid addition reactions has been significantly expanded through its application to several new substrates and functional group environments.The Schwan group has introduced methods for the formation of sulfenates with several substituent groups. At this stage we have commenced research to probe the reactivity of the sulfenates bearing an allene group. The potential for planar chirality within a substituted allene presents opportunities to introduce new methods of chiral induction within organosulfur molecules. The project entails the preparation of sulfenate precursors followed by experiments to probe the reactivity of the allenyl sulfenates mostly through evaluating the chiral induction involved during carbon-sulfur alkylations with diverse electrophiles. The Schwan group is world recognized for its expertise in organosulfur chemistry. We have published extensively in the area of sulfenate,  sulfoxide and sulfone chemistry. Sulfenates are important reactive intermediates, that can provide sulfoxides with unique forms of stereochemsitry. Recently, we have initiated a preparation of precursors to allenyl sulfenates, a heretofore unknown reactive intermadiate in organic chemistry. The project will progress this investigation to fully evaluate the synthetic utility of this family of compounds. The student is expected to:-contribute to the selection of reactions required to explore the breadth of sulfenate chemistry-perform synthetic reactions to prepare the requisite chemical precursors-execute reactions evaluating the sulfenate intermediates in carbon-sulfur bond forming reactions-assess the effectiveness of the catalysts and suggest structural adaptations accordingly-perform full characterizations on new compounds including NMR, IR, optical rotation and other techniques; -be a critical thinker-demonstrate proper and comprehensive record keeping skills-assist with the day-to-day operations and upkeep of the research laboratoryThe student should have an interest in organic chemistry and should have taken several courses in organic chemistry. Organic lab experience would be an asset.
Electrospray ionization (ESI) with differential ion mobility spectroscopy (FAIMS) and “soft” mass spectrometry (MS) provide unique analytical capabilities has led to the discovery of a series of sulfur containing compounds in drinking water from underground sources in Canada and the United States. Using mass spectral fragmentations, these polar compounds were assigned to be thotetronic acids. The analysis technique suggests that the thiotetronic acids accumulate in underground aquifers. (Lyczko, Beach & Gabryelski Anal. Chem. 2015, 87, 9884.)These compounds hold vital importance as several previously developed thiotetronic acids have demonstrated anti-tuberculosis activity. In 2014 9.6 million people were diagnosed with TB, 1.5 million people died from TB, and almost half a million people developed multi-drug resistant TB. The incidence of MDR-TB and extensively drug resistant TB (XDR-TB) is growing due to the long treatment times, the limited number of antibiotics available to treat TB, and the propensity for currently used antibiotics to cause adverse side effects leading to the termination of treatment.Since the compounds are identified through characterization techniques only, an independent preparation is required for confirmation of structure. Both literature methods and a new synthetic approach are planned for the preparation of the new thiotetronic acids. Standard synthetic organic chemistry methods will be used, with incorporation of the sulfur at a relatively early stage. It is hoped that  we can develop a synthetic method suitable for the preparation of several analogs of the thiotetronics acids.The Schwan group is world recognized for its expertise in organosulfur chemistry. We have published extensively in the area of sulfenate,  sulfoxide and sulfone chemistry. Most recently, we have embarked on a synthetic project targeting the a series of labile thiotetronic acids found in ground water. These compounds have been tentitively characterized by mass spectrometry and an indepenent synthesis will provide firm conformation of structure. The student is expected to:-contribute to the selection and synthetic design of the preparation method-perform synthetic reactions to prepare the target molecules-assess the effectiveness of individual reactions and suggest alternative reaction conditions accordingly-perform full characterizations on new compounds including NMR, IR, optical rotation and other techniques-be a critical thinker-demonstrate proper and comprehensive record keeping skills-assist with the day-to-day operations and upkeep of the research laboratory-demonstrate leadership where required.The student should have an interest in organic chemistry and should have taken several courses in organic chemistry. Organic lab experience would be an asset.
The discovery, evaluation and industrial implementation of catalytic reactions are vital to the successful development of sustainable processes in the chemical world. While many catatytic transformations have been established, there is still an opportunity for the academic researcher to make significant contributions, particularly in the area of sulfoxide containing ligands.The Schwan group has begun a research program designed to evaluate chiral amino sulfoxides as bi- or tridentate metal ligands for selected catalytic processes. Synthetic access to the catalysts has been facilitated by our ability to prepare them using sulfenate substitution chemistry which delivers amino sulfoxides with complementary stereochemistries compared to sulfoxidation processes. The project involves preparing a library of amino sulfoxides by both sulfenate substitution, sulfide oxidation and other chemical adaptations including thiourea formnation. These compounds will then be assessed for their usefulness in asymmetric versions of important organocatalytic transformations such as, but not limited to the Henry reaction, allylic alkylations and conjugate additions.The Schwan group is world recognized for its expertise in organosulfur chemistry. We have published extensively in the area of sulfenate,  sulfoxide and sulfone chemistry. Most recently, we have invented a new protocol to place sulfur and nitrogen atoms into the same molecule in a chiral environment. These compounds are adaptable to create new and readily available catalysts. The student is expected to:-contribute to the selection and synthetic design of the chiral ligands-perform synthetic reactions to prepare the chiral ligands-execute reactions evaluating the ligands in carbon-carbon bond forming reactions-assess the effectiveness of the catalysts and suggest structural adaptations accordingly-perform full characterizations on new compounds including NMR, IR, optical rotation and other techniques-be a critical thinker-demonstrate proper and comprehensive record keeping skills-assist with the day-to-day operations and upkeep of the research laboratoryThe student should have an interest in organic chemistry and should have taken several courses in organic chemistry. Organic lab experience would be an asset.
Imagine a virtual environment in which wireless networks are created, expanded and shrunken based on traffic load and number of users, all through programs running on a controller in the cloud. The rise of cloud computing and software-defined networking has introduced opportunities for deployment of truly elastic wireless networks. In such networks, physical access points merely serve as communication conduits; the logical role of a wireless access point/router is played by virtual modules running on cloud-based servers. This configuration would allow fast creation of new networks, expansion or shrinking of existing networks based on user demand, and new wireless network-as-a-service architecture.The objective of this project is to develop techniques for embedding such elastic virtual wireless APs into a group of openflow-supporting wireless APs that form a physical substrate network. As part of the project, a middleware layer will be implemented that would allow slicing the substrate physical access point network for supporting multiple virtual wireless networks. The team will develop an orchestration layer to automate the creation, embedding and dynamic reconfiguration of the virtual machines, and will conduct comprehensive analysis and testing to compare the performance of virtual versus physical wireless networks and identify the performance bottlenecks.   My research is focused on the area of cloud-based services and software-defined networking (SDN). In particular, we focus on issues around Wireless-on-the-cloud and multimedia services delivered through an SDN infrastructure. • Work with the other team members to create and configure virtual access points on the test bed.• Assist in developing scripts to map virtual access points to physical resources• Play a central role in coding and debugging of the code• Conduct operational and performance evaluation tests• Assist in documenting the code• Proficient in C/C++ or Java programming and experience with Scripting languages (Python, Perl)• Experience with virtualization and cloud computing would be an asset.
Video streaming now accounts for a large portion of Internet traffic, mostly thanks to Netflix and other providers. Such companies rely on a large network of content servers around the world, often cloud-based, to deliver this content. As Internet services improve around the world, user’s expectation regarding the quality of streaming service is also increasing. Lagging, buffering and occasional loss of the stream are no longer considered acceptable. This causes a problem in cases where a large audience attempts to receive a live stream; imagine millions of people suddenly switching to a channel to watch Olympic opening ceremonies. The network should be able to measure the quality of delivery (also called Quality of experience) and take quick action to remedy any problem that might affect it negatively.The objective of this project is to design and implement an environment for measuring Quality of Experience in software-defined multimedia streaming networks. The first step in the project involves creation of a cloud-based virtual test bed for delivery of multimedia content between users and cloud-based streaming servers. Then, the team will develop tools for collecting analytics on video quality from the network and the end users, and for providing this information to a QoS control application on the SDN controller. Extensive testing will be conducted to verify the performance of the system under various loads and scenarios.  My research is focused on the area of cloud-based services and software-defined networking (SDN). In particular, we focus on issues around Wireless-on-the-cloud and multimedia services delivered through an SDN infrastructure. • Work with the other team members to create and set up an environment for delivery of multimedia content.  • Assist in developing tools for collecting Quality of Experience statistics.• Play a central role in coding and debugging of the code• Conduct operational and performance evaluation tests• Document the code and prepare a final report• Proficient in C/C++ or Java programming and experience with Scripting languages (Python, Perl)• Experience with streaming tools, video codecs is a plus.• Experience with virtualization and cloud computing would be an asset.
Large-scale failures resulting from natural disasters or intentional attacks are now causing serious concerns for communication network infrastructure, as the impact of large-scale network connection disruptions may cause significant costs for service providers and subscribers. Natural disasters such as earthquakes or power outages may cover a vast area and the impact of such disasters on the physical communication infrastructure would cause large-scale network service failures. In this event, simultaneous damages in several links and nodes may cause substantial loss of information. In response to the need to deal with such scenarios, our research team has developed a number of algorithms that would allow a network management system to evaluate the risk to network traffic paths in real time as the disaster unfolds, and takes action to re-route traffic toward safe zones in order to minimize service disruptions. The objective of this project is to simulate the performance of these methods in an emulated software-defined wide-area network (SDWAN).  The main task in this project is to develop necessary scripts to integrate these algorithms into the existing SDN testbed in our lab and to create a variety of failure scenarios for testing their performance. Students would gain some good experience with virtual environments, network simulation, MATLAB scripts and other useful networking tools.My research is focused on the area of cloud-based services and software-defined networking (SDN). In particular, we focus on issues around Wireless-on-the-cloud and multimedia services delivered through an SDN infrastructure. • Develop tools for creating user-defined small- and large-scale failure scenarios in a virtualized test bed.• Create scripts to translate the output of MATLAB-based traffic protection algorithms into real flow modification messages on the SDN controller.• Conduct extensive testing of various failure scenarios on the SDN test bed and record the algorithm performance. • Document the code and prepare a final report• Proficient in C/C++ or JAVA programming and experience with Scripting languages (Python, Perl)• Working knowledge of MATLAB• Experience with Software-defined networks and virtualization is a plus



A  smart toy is defined as a device consisting of a physical toy component that connects to one or more toy computing services to facilitate gameplay in the Cloud through networking and sensory technologies to enhance the functionality of a traditional toy. A smart toy in this context can be effectively considered an Internet of Things (IoT) with Artificial Intelligence (AI) which can provide Augmented Reality (AR) experiences to users. Referring to the direction of the United States Federal Trade Commission Children’s Online Privacy Protection Act (COPPA) and the European Union Data Protection Directive (EUDPD), this study adopts the definition of a child to be an individual under the age of 13 years old. In this study, the first assumption is that children do not understand the concept of privacy. The second assumption is that children will disclose as much information to smart toys as they can trust. Breaches of privacy can result in physical safety of child user, e.g., child predators. While the parents/legal guardians of a child strive to ensure their child’s physical and online safety and privacy, there is no common approach for these parents/guardians to study the information flow between their child and the smart toys they interact with. The main objective of this research is on developing a privacy-aware context data model for smart toys.Dr. Hung has been working with Boeing Research and Technology in Seattle, Washington on aviation services-related research projects. He has two U.S. patents on the Mobile Network Dynamic Workflow Exception Handling System and a continuation-in-part pending patent application with Boeing. He published a peer-reviewed Springer book, entitled Mobile Services for Toy Computing, in October 2015. This is the first book dedicated to toy computing, a new discipline that explores how technology influences and enhances the development of smart toys. His research interests are services computing, toy computing, business prrocess management, security and privacy.The student will conduct research studies on smart toys and children privacy protection model with a research team on campus.  In addition, the student will also interact with an industry partner called Spinmaster.com, which is a public Canadian toy company, in Toronto and explore the research cooperation in a real toy production environment.The students are expected to have system analysis skills with good language communication skill.
Search of new molecular compounds of both fundamental and practical interest is in the very heart of chemical research. The project will deal with prediction and analysis of the static and dynamic properties of new molecular systems of ion-pair trapped molecules and metal-mediated molecular junctions, including: - design of novel intermolecular insertion-complexes and interfaces,- analysis of their structure and stability to dissociation and isomerization,- prediction of spectral features to aid experimental identification,- modelling of charge-controlled geometry alterations of these systems, - evaluation of reshaping of the trapped molecules,- adding polarity to non-polar molecules,- linking of molecules,- investigation of induced molecular isomerization, etc. Such systems are relevant for a broad spectrum of possible applications including:- development of new molecular systems, nanostructures and materials, - efficient light sensors (via large dipole moments), - novel type of catalysis and induced chemical reactions, - assisted molecular assembly,- molecular storage and energy accumulation, - molecular devices and machines.The students will acquire hands-on experience of using modern Computational Chemistry software as well as knowledge and skills in the prospective area of Nanoscience.They will benefit from co-authored publications in high-rank scientific journal and supervisor recommendations in the future job search. Examples of recent work:F. Y. Naumkin and D. J. Wales,(1) B. Cochrane and F. Y. Naumkin, Reshaping and linking of molecules in ion-pair traps.Chem. Phys. Lett. 643 (2016) 137-141.(2) F. Y. Naumkin and D. J. Wales, Trapping of hydrogen atoms inside small beryllium clusters and their ions.Chem. Phys. Lett. 659 (2016) 282-288.(3) B. J. Irving and F. Y. Naumkin, A density functional investigation of structure-property evolution inthe tetrakis hexahedral C4Al14 nanocluster,J. Chem. Phys. 141 (2014) 131102.Domain: Computational NanoChemistry.Objects: Molecular complexes and interfaces, atomic and molecular clusters. Current interests include: - intermolecular complexes and junctions mediated by ion-pair links or metal atoms. - core-shell cluster nano-systems with molecular species inside metal-atom cages (interacting non- and covalently), Aims:- prediction of new stable structures and compositions, - investigation of relationships between various properties, - design of systems with desirable characteristics.Potential practical applications include:- development of new materials with unique properties, - novel tunable nano-catalysts, building blocks for molecular electronics and machinery, - matter and energy storage at molecular level.Understand given tasks, clarify with supervisor anything unclear.Learn from the supervisor how to use relevant computational-chemistry software, prepare inputs in a specified format ("scripting" below), run calculations on available computing facilities (accessed distantly from the student's laptop),learn from the supervisor how to use molecular-graphics software, and visualize, analyze and process results of the calculations,regularly discuss the results with supervisor and collect them in a record.Do a relevant literature search, prepare a report upon the project completion, prepare and deliver presentations at appropriate forums.University 1st-year Math and Physics courses, with grades B- or higher.University 2nd-year Chemistry course on structure and bonding in molecules (for instance, an introductory quantum chemistry course), with grade B- or higher.Good skills in basic Geometry (positions and distances in cartesian coordinates, etc.).Good command of Windows and MS Office (Word, Powerpoint, Excel).Good analytical skills.
This project is aiming at the design and development of micro energy grids with intelligent distributed control systems for commercial transportation (i.e. vehicles/rails) with optimized performance and implementation of micro control of vehicle / rail micro energy grids. The implementation of high efficiency micro energy grids for high performance vehicle / rail will provide great advantages. Accordingly, hybrid vehicles / rails are proposed where they consume less fuel and increase the overall mission efficiency by reuse the dissipated braking energy to recharge the batteries. Batteries can also be recharged during parking / running (hence can use renewable energy resources and eliminate the recharging time). It can switch to fuel cell engine during long term driving (whenever batteries are out of energy). Dr. Hossam A.Gabbar is a Professor in the Faculty of Energy Systems and Nuclear Science, and cross appointed in the Faculty of Engineering and Applied Science, University of Ontario Institute of Technology (UOIT). He obtained his Ph.D. degree (Energy Process Safety) from Okayama University Japan), while his undergrad degree (B.Sc., with First Class of Honor) is in the area of automatic control from Alexandria University, Egypt. He is specialized in smart energy grids with focus on safety and control engineering where he worked in energy process control in large scale national and international  research and industrial projects in Japan, UAE, 1. Engineering design of vehicle/rail micro energy grid (VRMEG), with distributed energy resources and storage2. Distributed control system design and optimization for vehicle/rail micro energy grids and micro controllers3. Mission modeling & simulation and optimization to support the engineering design of vehicle / rail micro energy grid and loads4. Risk assessment and safety and protection system design to meet overall vehicle/rail design requirements and mission targets5. Development of computer-aided tool to support the design and operation of hybrid vehicles/rails and their missions Matlab/Simulink programming, power system modeling and simulation of micro grids, intelligent control design and simulation, computational intelligence methods, modeling and simulation, data analysis with multivariate methods.
This project is aiming at the design and testing of advanced plasma generation system and their applications on clean energy and industrial applications. The project involves research of plasma generation circuits, integration challenges and design of power supply systems, and design and testing of plasma control system.Student will do the following main tasks:- study plasma generation system- study plasma diagnostics and design and integrate diagnostic system - develop plasma control model - install the plasma system with chamber and conduct number of runs with data analysis- testing of the plasma generation, control, and diagnosis circuits / systems- apply on selected case study and applications with performance evaluationStudent will do the following main tasks:- study plasma generation system- study plasma diagnostics and design and integrate diagnostic system - develop plasma control model - install the plasma system with chamber and conduct number of runs with data analysis- testing of the plasma generation, control, and diagnosis circuits / systems- apply on selected case study and applications with performance evaluationStudent will do the following main tasks:- study plasma generation system- study plasma diagnostics and design and integrate diagnostic system - develop plasma control model - install the plasma system with chamber and conduct number of runs with data analysis- testing of the plasma generation, control, and diagnosis circuits / systems- apply on selected case study and applications with performance evaluation
Autonomous electric vehicles are a trend in the automotive industry.This project aims to design and build a robust control software for next generation vehicles which are highly inter-connected. Our lab has autonomous toy vehicles which can be used to validate the robustness of control software.I work in the area of real-time systems. My research interest involves embedded software, real-time computing, safety-critical software, and internet-of-things.The student needs to analyze, design, and implement the software for autonomous vehiclessoftware design and development
The embedded market is growing exponentially, and this will continue to happen due to the stronger demand for enhanced software components in embedded systems such asmultimedia systems in cars, smart home systems, and smart medical systems which all be connected in internet of things (IoT). This project aims at designing and building tools for finding safety and security critical software bugs continuously and automatically in the framework of IoT.Prof. Dr. Azim works in the area of real-time systems. His research interest involves embedded software, real-time computing, safety-critical software, and internet-of-things.The student needs to analyze, design, and implement the requirements of software systems.Software design and development

L'expansion rapide du commerce électronique a entraîné de grands changements dans les chaînes d'approvisionnement. Ceux-ci englobent la vente en ligne par les fabricants qui crée une concurrence entre les fabricants et les détaillants et la réorganisation des activités de détail pour accommoder les ventes en ligne. Ce projet explorera les problèmes liés à la tarification et aux stratégies opérationnelles dans les chaînes d'approvisionnement en ligne et à l'impact de la double distribution sur la performance de la chaîne d'approvisionnement.My research is focused on developing mathematical decision models for analyzing business strategies in the distribution channel and in competitive markets. It applies operations research methods, especially game theory, to solve mathematical models that provide recommendations about the optimal advertising, pricing and promotional decisions for supply chains and for competing firms.Mes projets de recherche portent sur l'élaboration de modèles de décision mathématiques pour analyser les stratégies commerciales dans le canal de distribution et sur les marchés concurrentiels. J'applique des méthodes de recherche opérationnelle, en particulier la théorie des jeux, pour résoudre des modèles mathématiques qui fournissent des recommandations sur la publicité optimale, les prix et les décisions promotionnelles pour les chaînes d'approvisionnement et pour des entreprises en marchés concurrentes.The student will help solve mathematical problems related to the research project. He or she will be responsible for writing computer programs to find optimal solutions for the problems specified in the project with the supervisor. The student may also perform numerical analyses of the solutions and will be involved in the results write-up and interpretation. L'étudiant aidera à résoudre les problèmes mathématiques liés au projet de recherche. Il ou elle sera responsable de l'écriture de programmes informatiques pour trouver des solutions optimales pour les problèmes spécifiés dans le projet avec le superviseur. L'élève peut également effectuer des analyses numériques des solutions et sera impliqué dans l'écriture et l'interprétation des résultats.- Strong background in mathematics (calculus and algebra) is a must,- Familiarity with programming using maplesoft, mathematica or other software that generate parametric solutions are strongly preferred,- Familiarity with game theory concepts is prefer
Analysis of medical images is essential in modern medicine. With the ever increasing amount of patient data, new challenges and opportunities arise for different phases of the clinical routine, such as diagnosis, treatment, and monitoring. This research project will focus on the automatic segmentation of patients' medical scans, more specifically magnetic resonance images (MRI). A number of segmentation algorithms including adaptive thesholding, active contours, fast marching, level-sets, and graph partitioning have been shown to be useful for various imaging modalities including MRI. Our group has access to repositories of MRI data including breast, cardiac, and brain, obtained from partner Ontario hospitals.The project will involve automatic and semi-automatic delineation and measurement of healthy anatomy and anomalies. Separating boundary of an organ from the surrounding tissue for various applications including computer-aided diagnosis (CAD) and computer-assisted surgery (CAS) will be the main focus of this project.The potential candidate will be exposed to a wide range of medical image processing algorithms and is expected to perform literature review, implement and test algorithms on medical imaging data, and prepare scientific reports.Broadly speaking, our research interests lie in the diverse area of mathematical imaging and inverse problems. Our long-term research objective is directed towards developing and validating efficient numerical methodologies for solving real-world, ill-posed inverse problems in the field of medical image processing.The potential candidate will be responsible for utilizing and extending our image segmentation tools and algorithms aimed at computer-aided diagnosis (CAD) and computer-assisted surgery (CAS)The potential student is required to have excellent programming skills in Matlab. The candidate may have background in different disciplines including computer science, applied mathematics, physics, electrical and computer engineering, biomedical engineering, or a related field. Excellent knowledge of calculus and linear algebra is also required. Experience working with medical imaging data and numerical optimization schemes is desirable but not required.
Analysis of medical images is essential in modern medicine. With the ever increasing amount of patient data, new challenges and opportunities arise for different phases of the clinical routine, such as diagnosis, treatment, and monitoring. This research project will focus on the registration (or alignment) of patients' medical scans, more specifically magnetic resonance images (MRI). A number of registration algorithms have been shown to be useful for various imaging modalities including MRI. Our group has access to repositories of MRI data including breast, cardiac, and brain, obtained from partner Ontario hospitals.The project will involve developing image registration algorithms aimed at computer-aided diagnosis (CAD) and computer-assisted surgery (CAS) will be the main focus of this project.The potential candidate will be exposed to a wide range of medical image processing algorithms and is expected to perform literature review, implement and test algorithms on medical imaging data, and prepare scientific reports.Broadly speaking, our research interests lie in the diverse area of mathematical imaging and inverse problems. Our long-term research objective is directed towards developing and validating efficient numerical methodologies for solving real-world, ill-posed inverse problems in the field of medical image processing.The potential candidate will be responsible for utilizing and extending our image registration tools and algorithms aimed at computer-aided diagnosis (CAD) and computer-assisted surgery (CAS).The potential student is required to have excellent programming skills in Matlab. The candidate may have background in different disciplines including computer science, applied mathematics, physics, electrical and computer engineering, biomedical engineering, or a related field. Excellent knowledge of calculus and linear algebra is also required. Experience working with medical imaging data and numerical optimization schemes is desirable but not required.
The overall aim of this large and ongoing project to develop a unique game-based virtual reality addiction management framework (VRAMF). The VRAMF will allow those without a strong technical/programming background to develop VR games designed for the treatment of substance use disorder and will be grounded in the latest advancements in the areas of: i) the physiological and psychological responses to VR addiction cues, ii) the use of VR in desensitization to addiction cues, iii) mindfulness training, and iv) the optimization of VR imagery for producing physiological and psychological responses. Using the VRAMF, a VR game will be developed specifically targeting substance use (drug) disorder. A series of human-based studies that employ the VR game will be conducted to examine: i) the use of cognitive behavioural gamified elements in addiction management, ii) whether VR can reduce physiological and psychological responses to addiction triggers, iii) which elements of a gamified treatment system are required to demonstrate behavioral change in addiction, iv) whether physiological monitoring and biofeedback, alongside mindfulness training can lead to a reduction of trigger responses to VR stimuli in addiction, and iv) short- and long-term abstinence. Furthermore, the VRAMF will be developed as a novel research tool allowing assessment of various parameters of the virtual world such as the quality of the visual scene, adjustment of multimodal interactions, in association with substance use outcomes. This aspect of the project will result in a set of best practices to guide developers of VR addiction treatment applications. As a student working on this Globalink Research project, your focus will be on smaller part of the overall project described above. More specifically, you will be working on the VRAMF itself. My research area includes the use of immersive technologies (e.g., virtual reality, augmented reality) and serious gaming for medical education, patient education, and health and well being. I am particularly in multimodal virtual environments where multiple modalities (auditory, visual, and haptic in particular) and in examining the interaction of multmodal cues and the resulting implications this may ultimately have on the user (e.g., the effect on learning and performance).The student will be joining (and will work in) the Games and Media Entertainment Research Lab (GAMER Lab), an interdisciplinary research laboratory where research related to serious games, human factors, simulation, games for fitness and health, applied game design, augmented reality, stereo-vision gaming, and affective computing are conducted.  The GAMER Lab is equipped with a variety of state-of-the-art equipment including stereoscopic displays, physiological monitoring equipment, tabletop computer, high-fidelity audio equipment, and various input devices. The student will be working in an interdisciplinary environment which will involve collaborating/interacting with game developers, computer scientists/engineers, medical professionals, and medical educators. Although the work will focus on development, the student will also have the opportunity to conduct background research, and write a report. -Programming is required. C/C++ and/or Unity would be ideal. Aside from that, ideally you will be motivated and have an eagerness to learn.-3D modeling is an asset but not required. Although if you are a proficient 3D modeler, and have limited programmin
Acetic acid bacteria (AAB) are important for many biotechnological applications including synthesis of nanocellulose, consisting of an ultra fine network of nanofibres. The unique nanomorphology of bacterial cellulose contributes to its tensile strength and highly crystalline structure. Extracellular cellulose is a crucial component of the biofilm structure of many bacteria facilitating attachment and providing protection. The objective of this project will be to investigate the signaling pathway involved in cellulose-facilitated attachment of AAB to plants through targeted gene deletion, proteomic analysis and characterization of bacterial cellulose yield.The Strap lab focuses on the study of microbial interactions such as how and why microbes synthesize and interact with biomaterials. Understanding the mechanisms that drive biosynthesis and degradation for biomaterials has applications in diverse fields such as medicine, agriculture and material science. How microbes interact with each other and with plants in the environment through the biopolymer cellulose has implications for understanding biocontrol of phytopathogens, plant growth promotion by rhizosphere bacteria, turnover of lignocellulosic material in the environment, best practices for post-harvest management and for valorization of feedstock biomass.The student will perform targeted gene knock-outs and characterization of mutant phenotypes and proteomic analysis. Polymerase chain reaction, electroporation, DNA purification, gene cloning, sodium dodecyl sulfate polyacrylamide gel electrophoresis, agarose gel electrophoresis, protein quantitation assays (e.g. Bradford), gel staining (Coomassie, Silver), bacterial cellulose yield assays, glucose assays, FTIR and microscopy will be used in this project.Students should have a working knowledge of aseptic technique. A background in microbiology and/or molecular biology is highly beneficial.Students should be able to perform laboratory calculations (e.g. molarity, dilutions, etc.) and have exceptional note-taking/documentation skills.
The successful candidate will receive training to design and conduct user experience (UX) evaluation studies for mobile and PC games. The student will conduct game usability and playtesting as well as one-on-one interviews with players. The student will gather data to help improve the quality and usability of underdevelopment games. After the initial training, the student will be able to organize, conduct and report UX evaluation studies. This is a suitable project for applicants that have interest in researching and compiling ‘market-research’-type reports on the data we collect during gameplay, or through other data-collection means, such as questionnaire, interview or survey. Candidates should be able to demonstrate interest and/or experience in conducting experiments, report writing and market research or consumer insight.I am currently working on developing mixed-methods for a better understanding of user experience in video games. In particular using physiological measurements in combination with other user research methods. My main interest is in developing methods to provide formative feedback to game developers during the game development cycle to optimise player experience. I have contributed to more than 22 published commercial games, including awards winning titles such as Pewdiepie Legend of the Brofist, Crysis 2, and Weirdwood Manor among many others.The student will work as an undergraduate research assistant in my research team. She/He will be able to collaborate with ongoing projects at my lab and with my graduate students. As the main focus of this proposal, the student will learn to perform UX evaluation on game prototypes. We take a common approach to UX research, incorporating practices from research in digital life, media, culture, entertainment computing, and HCI communities along with an investigation of physiological data to maintain an iterative, user-centered design process. The work proposed here will be using iterative system design and HCI evaluation studies. The iterative system means to create evaluation approaches within short feedback cycles from a user sample that gives feedback after using the recent game prototype, allowing optimising the interface and functionality to user needs. HCI evaluations utilise user research methods to design studies relating to the interaction phenomenon under investigation. The student will learn and use both qualitative and quantitative research approaches, as such we will be conducting lab-based experiments (to gather physiological data) followed by qualitative research and practical case studies where we can get involved with the complexity and data richness of real world rather than lab settings.This post is well suitable for a highly motivated student with technical skills and with a willingness to operate in a dynamic research environment with an international team. Background or experience in one or more of the following would be desired: computer science, arts, software design, user experience (UX) evaluation.understanding of game design and development, user interface design, usability evaluation. Previous research experiences in Human-Computer Intercation is a plus.The candidate should have a strong interest in the combination of theoretical and practical research.

Les véhicules électriques (EV) seront bientôt un fait dans notre vie quotidienne en raison des nouvelles réglementations gouvernementales comme la taxe sur le carbone. Les convertisseurs efficaces sont éminents pour un véhicule plus efficace; La nouvelle conception basée sur les semi-conducteurs est l'une des solutions viables à ce problème. Le projet permettra à l'étudiant de développer des compétences de simulation et de prototypage pour ces convertisseurs avec les semi-conducteurs à la fine pointe de la technologie sur le marché. C'est une bonne étape sur la route pour un véhicule léger, ce qui permet d'étendre la gamme de ces véhicules.Power Electornics, Drives, Electric Vehicle ApplicationsElectronique de puissance, disques, applications de véhicules électriquesDevelop simulation models of the system under study.Développer des modèles de simulation du système à l'étude.Third year student. Backgorund in MATLAB is an asset.
The use of tele-operated and autonomous aerial vehicles or "drones" is becoming more and more common for inspection and surveillance tasks. However, their use beyond these tasks is extremely limited due to their low payload capabilities and high power consumption rates. Typical multi-rotor systems can only be aloft for minutes at a time and cannot carry a large payload since much of their payload is taken up with the weight of their batteries. To overcome these shortcomings and to extend the capabilities of multi-rotor robots beyond inspection and surveillance tasks, it is proposed to develop the underlying theories and technologies needed to design and control tethered aerial manipulator systems. This research project will achieve this goal through the development of a prototype tethered aerial manipulator system, dubbed the Aerial Manipulator System (AMS). The novel AMS concept involves the design and development of a system capable of unprecedented versatility for robotically manipulating parts and/or servicing areas that are not easily accessible from the ground by traditional means such as ladders, cranes, or scissor lifts. Similar to an undersea Remotely-Operated Vehicle (ROV) with a robotic arm attached, the AMS consists of an Aerial Support Vehicle (ASV) connected via an umbilical cable to an Autonomous Aerial Vehicle (AAV).  In essence, the AMS is an ROV for the sky. To verify the feasibility of the AMS idea, this research project involves the continued design, development, construction, and testing of a proof-of-concept prototype of the AMS.Robotics, Mechatronics, Automation, and Optimal DesignThe successful candidate will work as part of a team and will focus on research tasks related to the design and development of advanced robotic systems which may include tasks related to the design, analysis, assessment, modeling studies, and development of novel or innovative products, processes and/or systems and will be thereby expected to perform a number of duties including but not limited to the following:- Designing, developing and building lab-scale equipment prototypes- Designing and conducting experiments- Analyzing experimental results- Performing modeling studies with experimental verificationThe successful candidate must have very strong engineering, design, mathematics, programming, and written/oral English communication skills.  Robotics experience along with experience with the Robot Operating System (ROS) are definite assets.
The project involves the synthesis of metal oxide/carbon nanostructured materials using infrastructure and methods developed in our group for the synthesis of titanium dioxide/mesoporous carbon composites. In this approach, the surface of carbon is modified by the adsorption of small molecules to control the deposition of metal oxide nanoparticles on carbon using different solution-based sol-gel methods. As part of this project; the student might need to investigate the equilibrium distribution of selected adsorbate molecules between a liquid phase containing the adsorbate molecules and different carbon substrates as a first step for the deposition of metal oxide films. After the deposition, materials will be annealed at high temperature, and a complete compositional and structural analysis will be carried out using thermogravimetric analysis, scanning electron microscopy, powder X-ray diffraction, Raman spectroscopy, FTIR, and  BET surface area determination. The impact of the catalyst chemical and physical environment on the kinetics of the oxygen reduction reaction and oxidation of liquid fuels will be investigated using rotating disc voltammetry and electrochemical impedance spectroscopy. The student will receive training in the utilization of the different types of equipment and interpretation of the experimental results.Depending on the findings, the results obtained as part of this internship might be published in high impact peer-reviewed journals. The student is expected to make a significant contribution to the paper to be considered a co-author. The areas of specialization include: physical chemistry, materials chemistry, aqueous solution chemistry, electrochemistry and thermodynamics. Other fields of interest are: supercritical fluids, high temperature electrochemistry, hydrogen co-generation, and energy storage and conversion. The project involves the synthesis of metal/metal oxide/carbon nanostructured materials using infrastructure and methods developed in our group for the synthesis of titanium dioxide/mesoporous carbon composites. In this approach, the surface of carbon is modified by the adsorption of small molecules to control the deposition of metal oxide nanoparticles on carbon using different solution-based sol-gel methods. As part of this project; the student might need to investigate the equilibrium distribution of selected adsorbate molecules between a liquid phase containing the adsorbate molecules and different carbon substrates as a first step for the deposition of metal oxide films. After the deposition of metal oxide nanoparticles, materials will be annealed at high temperature, and a complete compositional and structural analysis will be carried out using thermogravimetric analysis, scanning electron microscopy, powder X-ray diffraction, Raman spectroscopy, FTIR, and  BET surface area determination. The catalytic activity of metal catalyst nanoparticles deposited on these modified carbon substrates and the impact of the catalyst chemical and physical environment on the kinetics of the oxygen reduction reaction and oxidation of liquid fuels will be investigated using chronoamperometric methods, rotating disc voltammetry, and electrochemical impedance spectroscopy. The student will receive training in both, the utilization of the different types of equipment and the interpretation of the experimental results.Depending on the findings, the results obtained as part of this internship might be published in high impact peer-reviewed journals. The student is expected to make a significant contribution to the paper to be considered a co-author. The student must have an appropriate knowledge of analytical chemistry, instrumental analysis, and physical chemistry.  The student will need to take reasonable steps to ensure the accuracy of experimental data.The project will require hands-on training (undergraduate level) and good problem solving-skills.Familiarity with Word, Excel, and PowerPoint.Critical thinking and problem-solving skills.Effective oral and written communication.Collaborative personality.Initiative and imagination for analyzing information.The student will need to follow the University policy and accepted safe work practices.
Coordination based SAMs (self-assembled monolayers) will be prepared and examined as robust functional EC materials and in molecular electronics. We will prepare a series of nitrogenous ligand -Fe2+ type materials covalently anchored on an appropriate support (TiO2, WO2, FTO/on glass; or silicon). Subsequently, we will fine-tune the colour of our assemblies by rational ligand modification.Varying the number of pyridine moieties and changing the nature of the organic functionalities in one or several pyridine rings, (introducing a conjugated organic moiety or fused aromatic ring), or metal moiety will significantly affect  metal to ligand (M-L) charge transfer and as a result change the colour of the metal complex. Through this approach, we will access different colours (red to blue). From preliminary results with terpyridine-Fe2+ SAM covalently immobilized on FTO/glass, electrochemical switching the oxidation state from Fe2+ to Fe3+ results in complete decolouration of the material. We will explore chemical and electrochemical switching properties, stability, conductivity and colour efficiency of these novel materials. The ultimate goal will be to create applicable EC materials with high coloration efficiency, colour homogeneity, high contrast ratios and controllable switching time. Changes in molecular design and deposition procedures (SA in solution and vacuum deposition) will be used to explore different arrangements on the surface. Structural factors such as length and bulkiness of the organic spacer, sterics and electronics, and the nature of the metal moiety, will be varied in order to investigate their influence on the packing density and properties of the SAMs. Finally, molecular wire-like highly conductive materials on activated silicon surface could be achieved using vinyl-terminated molecules.The Zenkina research group in Materials Chemistry focuses on the development of novel nanostructures employing self-assembly of organic and organometallic compounds on metal and oxide surfaces with a heavy emphasis on their practical applications as metal ion sensors, protein receptors, and electrochromic materials. Our novel coordination-based assemblies are expected to find a wide range of applications in display technologies, electro-optic modulators, solar cells and sensors. In addition, EC materials could be utilized for the operation of adjustable mirrors and smart windows with improved energy efficiency.As part of this project, the candidate will get solid experience with Schlenk and glovebox techniques for the manipulation of air- and moisture-sensitive compounds and/or systems for the deposition of thin films of inorganic/organometallic complexes.  Student will perform chemical and materials synthesis; characterize synthesized materials for chemical, mechanical and optical properties; perform detailed data analysis to verify synthesis and explain characterization results. In addition, researcher will get practical experience with organometallic complexes and/or frameworks, inorganic nanoparticles, and main surface characterization techniques and in multi-disciplinary research. Preferably upper year chemistry student with chemical background (Organic and Inorganic,  Materials, Analytical or Instrumental chemistry) and good synthetic skills. Research experience will be an asset.
In this project, visiting exchange student will work closely with other lab members, on the synthesis of novel ligands and their deposition on surfaces. We will determine binding affinities and establish stoichiometry of the ligands coordination to variety of metal ions. Self-assembled monolayers formed from these novel ligands will be further interacted with aqueous solutions of suitable metalloproteins. The exchange students who advance this research will learn organic, inorganic, analytical, physical, and surface chemistry; will get strong experience in applying their knowledge to design new materials starting from synthesis of molecular building blocks, assembly them using various binding motifs, and analyze the optical response of the developed sensor interacting with variety of analytes. Metal binding affinities, surface coverage, porosity, stability, electrocatalyic, redox, electrochromic and spectroscopic properties will be optimized. Chemical modification of the ligand will allow for the incorporation of metals of different sizes that will define the hydration shell and as a result, the properties of the SAM. Various functional motifs could be introduced into one multidentate ligand to simultaneously detect different metals and allow real time simultaneous detection and quantification of various analytes in multicomponent systems. Once the binding and detection of single metal ions is well understood on support, we will then prepare sensing arrays able to analyze multi–component systems. Mixed molecular assemblies with ho-mogeneous distribution of key functionalities will be prepared by: 1) co-deposition, when few functional-ities competitively absorbed on the same solid support; or 2) stepwise deposition where large templating molecule are pre-deposited on support and then smaller molecules fill available space on the surface. Controlled ‘molecular printing” on the solid support with an appropriate mask or direct-write bottom-up dep-osition will be used to create sensing arrays with pre-designed patterns and properties. The Zenkina research group in Materials Chemistry focuses on the development of novel nanostructures employing self-assembly of organic and organometallic compounds on metal and oxide surfaces with a heavy emphasis on their practical applications as metal ion sensors, protein receptors, and electrochromic materials. Our research efforts are focused on the development of assays that allow simultaneous multi-analyte detection. To reach this goal, we introduce various nitrogen-containing building blocks into one multidentate molecule able to simultaneously detect few drastically different metals. On the other hand, we built ligands able to interact with metal centers of metalloproteins producing a Uv-vis and/or fluorescence Student will get practical experience in synthesis of the functional building blocks (organic, organometallic, inorganic materials and nanoparticles), screen printing, nano- and surface characterization techniques (TEM and STM, BET, XPS).  Student will perform design, synthesis and full characterization (based on NMR, UV-Vis, IR and HRMS)  of molecular  compounds that able to act  as selective sensors for metal ions and bio-molecules. Most active molecular blocks will be embedded into suitable solid support (SiO2, glass, ITO, mesoporous ITO or TiO2 surfaces) for generation of new sensing materials.  Molecular orientation on the surface and sensing properties of materials will be studies and finely tuned.Preferably upper year chemistry student with chemical background (Organic and Inorganic, Analytical or Instrumental chemistry) and good synthetic skills. Research or work and study experience  will be an asset.
Existing ad hoc networks data dissemination protocols are limited to a single application domain and do not address all data dissemination issues in Vehicular Networks: warning systems use flooding mechanisms, which generate excessive packet overhead; history-based approaches may be inefficient in highly mobile networks; opportunistic carry-and-forward techniques may not suit real-time services due to induced latency; and geographic routing relies on positioning systems (e.g., GPS), which might not always be available or precise (e.g., in tunnels or downtown cores). Thus, this research will investigate these issues and develop hybrid data dissemination techniques considering social ties of drivers and vehicles’ data (e.g., history of visited locations, destination set on onboard GPS system, etc.) to cope with the different Intelligent Transportation System (ITS) service requirements.This research will design and develop an efficient and fault-tolerant  data dissemination framework in large-scale vehicular networks that can be used for multiple applications. We will develop an event-based data dissemination framework that will serve as the basis for a number of different applications in vehicular networks. My research area is focused in wireless and mobile networks, with emphasis on five sub-areas: 1) data dissemination in wireless sensor networks; 2) video dissemination in vehicular networks;3) service discovery in vehicular networks; 4) mobility management in mesh and ad hoc networks;5) interactive streaming of remote image-based renderings.Recently, I've been working with data dissemination in Vehicular Networks using social networks analysis concepts to improve the performance of such protocols.- The student(s) will be in charge of implementing (C++, OMNET++, SUMO) our data dissemination protocols and run simulation experiments and analysis.- Write technical reports (progress reports)- Participate in the design process (research and developmen- Strong programing skills, mainly in C++- Strong Math background- Algorithm Analysis knowledge- Network simulation knowldge is an asset (howerver, initial training can be provided)- Ability to work in group
This project explores different aspects of brain-computer interfaces (BCI) using commercial BCI headsets and leveraging implicit and explicit characteristics of the human mind. We will measure event-related potentials (ERP) that trigger upon the stimuli onset. ERPs are voltage potentials that happen certain time after the stimulus which can be measured by analyzing electroencephalography (EEG) signals captured by the BCI headset. Typically we will use machine learning to make sense of EEG data and identify specific aspects of brain activity. The data will be gathered using human subjects in a controlled environment at one of our laboratories.The area of specialization is brain-computer interfaces (BCIs), design of experiments that evoke the generation of event-related potentials (ERPs), user authentication and identification of psychological phenomena that can be leveraged for user authentication, data analysis using machine learning techniques as well as electroencephalography (EEG) software tools in Python (and/or MATLAB and EEGLAB), new paradigms in computer security, and discovery of measurable phenomena of the human mind. The selected student will participate in the planning and development of experimental interfaces They will be responsible for assisting in conducting experiments with human subjects and help maintain the electroencephalography (EEG) database. In addition, the student will help with data analysis using publicly available EEG software tools. Finally, the selected student will help reporting our work in the form of publishable papers.To succeed in this project, the selected student must know Python (or C++, or similar), be keen to learn new things on their own, feel comfortable working in an environment with other students and professors, have excellent writing and verbal skills, and communicate effectively with the faculty supervisor.
This project is to introduce the Canadian auto industry to the world of autonomous electric vehicles (with the help of UOIT). Fully autonomous electric cars can enjoy a very long mileage range, as they have less weight. The fully autonomous car does not need friction brake systems or a steering wheel. This will need a complete energy-management system interface with an automatic control centre that oversees traffic in any city. In other words, autonomous cars will drive seamlessly via power electronics revolutionary systems in the backbone of the digitized society. The project will focus on such converter systems.Power Electronics/Drives/Propulsion for Automotive Applications/EMCDevelop a simulation model for convertersUpper year student with good mathematical skills.
Building on recent studies on AIEd (artificial intelligence in education), entrepreneurship, digital skills in the classroom, and "future proofing" k-12 and university students, the proposed research project is a preliminary investigation of trends in teacher education in Ontario, selected Canadian provinces (BC, Alberta) and selected countries internationally (e.g., UK, Singapore, Australia, US), with a specific focus on the impact of digital technologies on teacher preparation, in-classroom instruction, on-going teacher professional development (PD), and, in a nod to AI, the ways in which AI is predicted to transform student learning by enabling teachers to focus on higher level knowledge and skills development (see Pearson 2017). A particular concern and focus of the study will be how these trends inform teacher practice and learner outcomes, especially of core skill sets required for occupations today and in the near-to-mid future, especially if these latter jobs do not exist today.  Pearson (2017), RBC (2017) and the Advisory Council on Economic Growth (2017) and the Ontario Ministry of Education (2016), amongst others, all address the need for graduates of our schools, colleges and universities to have 21st century knowledge competencies that are both technical and "soft" (the latter includes communication (inter-personal, oral, writing, social media) skills, collaboration and problem solving skills, active learning, etc.)It is anticipated that this preliminary investigation, including significant literature and document reviews, a brief survey (REB approval required) and interviews with selected educational leaders from Canadian school boards, teacher education programs and ministries of education, will develop a base-line of what is required, what is implemented in classrooms, and how well teacher candidates are prepared for the classroom of the 21st century. An anticipated outcome of the investigation will be the mapping of teacher competencies against those 21st century competencies promoted by government and industry.Teacher education (K-12) has undergone significant changes in Ontario, Canada and internationally.  Preparing teacher candidates for the work world of the 21st century is vastly different from that of the mid-to-late 20th century, specifically with the increasing focus on "future proofing" K-12 and university level students for employment and social environments that are data-informed, that tend toward a "gig" economy, and that are impacted by trends of social and economic entrepreneurship.The student will work under the direction of the PI (Owen) as a research assistant on an education/social science research project.  The student will identify, collect, real, synthesize academic literature and institutional and government documents on 21st century knowledge competencies, teacher education programs in Canada and selected countries.  The student may analyse survey responses (the survey will be developed and administered by the PI prior to the student's arrival). The student will prepare one poster presentation and will help in the preparation of at least one research paper.Background: a student with an interest in teacher education and/or higher/post-secondary education policy and practice (e.g., policy studies) and with an understanding of technology trends, who has good analytical skills and be able to conduct literature reviews and synthesize the findings, analyze the outcomes of at least one survey (REB approval will be obtained prior to the start of the project), and  present the findings from the study in a poster framework (Research Symposium August 2018).* excellent oral and written skills* excellent inter-personal skills; ability to work with individuals from different educational backgrounds and levels* time management
Electrospinning is a simple, versatile, and economical technique that is capable of fabricating ultrafine fibers with high specific surface area and desired functional properties from a rich variety of materials. Polymer nanofibrous composites with nanofillers are interesting because of their high aspect ratio, low cost, high porosity and excellent mechanical properties. In this study, Cellulose nano whiskers (CNW), Carbon nanotubes (CNT) and Graphene (Gr) filled polymeric micro/nanofibrous composite will be developed by electrospinning technique. To improve the interfacial bonding between CNW, CNT, Gr and the polymers, small amounts of additive will be added. Polymer solutions with nanofillers will be pumped through the needle tip where DC high voltage will be applied. The nanofibers will be collected on a rotating drum. Optical microscopy image (OM), X-ray diffraction, thermogravimetry analysis (TGA), differential scanning calorimetry (DSC) will be carried out in order to characterize the appearance, crystallinity, degradation, and reinforcing effect of nanofibrous composite. The rheological, and mechanical properties will be examine for developed nano-composite mats. Composite materials will also be produced using parallel plate electrospinning technique so that 2D mats can be made with aligned fibers. A comparison of random and aligned fiber mats will be studied.Development and characterization of advanced polymer materials and compositesThis project can accommodate two students, who will be engaged to produce electrospun mats using two different electrospinning techniques, such as rotational drum and parallel plate and they will have the following responsibilities • Carry out literature search for related journal papers• Prepare various combination of nanofiller/polymer solutions• Measure the rheological properties of the solution• Fabricate nanofibrous composites using different electrospinning techniques• Characterize the composite mats using OM, SEM, DSC, TGA, and DMA• Analyze the results and prepare PowerPoint presentations Students should have second year level basic engineering knowledge. Should be motivated, and dedicated to work and have the capability to learn how to operate new equipment and characterize the samples.
The project will focus on Canadian and international models of university-industry partnerships.  Using Henry Etzkowitz's triple helix concept, the PI and the student researcher will (i) conduct a survey of Canadian and selected international universities/colleges, selected industry (SMEs and mutinational) and government organizations to understand the breadth of U-I and College-Industry (C-I) research partners, (ii) survey partnership organizations such as NSERC, MITACS and OCE to understand their perceptions and experience with U-I and C-I partnerships, (iii) analyse data, and (iv) prepare a report and paper(s) on the outcomes of the research project.   The researcher will mentor the student in research methods, qualitative data analysis, and writing for various audiences (academic, public).The project (literature review) may be extended to the country of origin of the student. The student will be encouraged to use the data for their course or thesis requirements.The specific research is higher education policy, focused on institutional and public policy frameworks that encourage or discourage university-industry (U-I) and college-industry (C-I) interactions and partnerships.  This work builds on the triple helix framework (Etzkowitz), a white paper on university corporate relations prepared by Network of Academic Corporate Relations Offices (UIIN May 2013), and academic literature. Our research focuses on how universities, governments and industry frame partnership discussions, why programs are launched, how university administrators (U-I offices) and researchers access these programs, and which programs are effective. What works and what does not work are important elements of our research.The student will work under the direction of the PI (Owen) as a research assistant on an education/social science research project.  The student will identify, collect, real, synthesize academic literature on university-industry partnerships and post-secondary education contributions to regional/local economic development.  The student will analyse survey responses (the survey will be developed and administered by the PI prior to the student's arrival). The student will prepare one poster presentation and will help in the preparation of at least one research paper.Applicants will have good analytical skills, be able to conduct literature reviews and synthesize the findings, be able to analyze the outcomes of at least one survey (REB approval will be obtained prior to the start of the project), and be able to present the findings/learnings from the study in a poster framework (Brock Undergraduate Research Symposium August 2018).Good communication (writing/oral) skillsGood inter-personal skills
Water is the source of lives. It plays the most significant role in all forms of life. In Canada, drinking water supplies are generally in excellent quality. However, the water of even the healthiest rivers and lakes is not absolutely pure. Therefore, monitoring the quality of water and manage this vital and limited resource are important tasks for human being. Moreover, in Canada, a part of the native population is still served by small water systems such as trucked water, private wells, and community wells. The quality of water in those remote locations (e.g., remote communities, first nations communities) is difficult to monitor and analyze. Therefore, it becomes a potential threat to the health of the residents. The goal of the project is to enhance and extend the last year’s project (development of a low cost and reliable field data acquisition system for a water monitoring network) to deployment and implementation phase. The proposed project aims on integrating the developed water sensors and data acquisition system with a water proof UAVs, acting as a moving sensor node and gateway in a water quality monitoring sensor network. Wireless sensor network (WSNs) are effective for real-time spatio-temoral data collection. However, there are challenges in applying wireless sensor networks in water quality monitoring application because of cost, fouling and maintenance of water sensors, wireless communication and data transmission of large-scale monitoring and data. The proposed approach could greatly extend the range of monitored area and amount of data. It also improves the robustness and reliability of the existing sensor network in terms of functioning as a moving sensing node and providing a gateway of exchanging and collection of sensor network data. Eventually, the developed sensor node will be integrated into a developing water quality monitoring ICT (Information and Communication Technologies) platform.My research areas are Mechatronics and Robotics. In Mechatronics, my focus is on the development of sensor networks, mechatronics design and intelligent decision making systems, specifically in the applications of environmental quality monitoring and portable medical devices. Students are required to work in the activities below: (a) Understand the specifications of the existing water sensors and data acquisition systems. (b) Understand the control system of the UAV including navigation and landing control on both water and land environments.(c) Propose a plan for integrating and communication between data acquisition system and onboard microcontroller of UAV.(d) System development: integration of sensors, microcontroller, communication modular and all other accessories to a UVA system. Lab test for the completed system will be done after the integration. (e) Field test: field test will be required after the development. Both functionality and reliability of the developed system will be evaluated. (f) Analysis: comparison between measured data of the developed system and lab grade water sensors will be analyzed; accuracy of the measured data will be investigated. Future work and suggestions will be made by analyzing the comparison.  Students should from Electrical Engineering department or Mechanical Engineering department (Mechatronics preferred). Knowledge and experience in one of the areas: microcontroller, signal processing, wireless communication and system integration. 
Water is the source of lives. It plays the most significant role in all forms of life. In Canada, drinking water supplies are generally in excellent quality. However, the water of even the healthiest rivers and lakes is not absolutely pure. Therefore, monitoring the quality of water and manage this vital and limited resource are important tasks for human being. Moreover, in Canada, a part of the native population is still served by small water systems such as trucked water, private wells, and community wells. The quality of water in those remote locations (e.g., remote communities, first nations communities) is difficult to monitor and analyze. Therefore, it becomes a potential threat to the health of the residents. The goal of the project is to develop a low cost and reliable field data acquisition system for measuring important parameters of natural water. It servers as a sensor node in a water quality monitoring sensor network for measuring water parameters and transmitting measurement data wirelessly to a data center. It should include different types of water sensors and be capable of receiving and transmitting data in a wireless manner. Meanwhile, it should be a low energy consumption device that enables it to be working in the field without too much maintenance. Eventually, the developed sensor node will be integrated into a developing water quality monitoring ICT (Information and Communication Technologies) platform, which is focusing on information integration, reasoning, prediction of the quality of water bodies. My research areas are Mechatronics and Robotics. In Mechatronics, my focus is on the development of sensor network, specifically in the applications of water quality monitoring and portable medical devices. Students are required to work in the activities below: (a) Understand the specifications of the existing water sensors: students need to learn the specifications of the sensors, which include sensing principals, input and output signals, required energy for working and any limitations.(b) Propose a plan for integrating: as a measurement and communication system, students should work on a plan for integrating all parts as a compact system which is suitable for field environment.(c) System development: integration of sensors, microcontroller, communication modular and all other accessories to a system is required in this stage. Lab test for the completed system will be done after the integration. (d) Field test: field test will be required after the development. Both functionality and reliability of the developed system will be evaluated. (e) Analysis: comparison between measured data of the developed system and lab grade water sensors will be analyzed. Future work and suggestions will be made by analyzing the comparison.  Students should from Electrical Engineering department or Mechanical Engineering department (Mechatronics preferred). Knowledge and experience in one of the areas: microcontroller, signal processing, wireless communication and system integration. 
Water is the source of lives. It plays the most significant role in all forms of life. In Canada, drinking water supplies are generally in excellent quality. However, the water of even the healthiest rivers and lakes is not absolutely pure. Therefore, monitoring the quality of water and manage this vital and limited resource are important tasks for human being. Moreover, in Canada, a part of the native population is still served by small water systems such as trucked water, private wells, and community wells. The quality of water in those remote locations (e.g., remote communities, first nations communities) is difficult to monitor and analyze. Therefore, it becomes a potential threat to the health of the residents. The goal of the project is to develop a low cost and reliable field data acquisition system for measuring important parameters of natural water. It servers as a sensor node in a water quality monitoring sensor network for measuring water parameters and transmitting measurement data wirelessly to a data center. It should include different types of water sensors and be capable of receiving and transmitting data in a wireless manner. Meanwhile, it should be a low energy consumption device that enables it to be working in the field without too much maintenance. Eventually, the developed sensor node will be integrated into a developing water quality monitoring ICT (Information and Communication Technologies) platform, which is focusing on information integration, reasoning, prediction of the quality of water bodies. My research areas are Mechatronics and Robotics. In Mechatronics, my focus is on the development of sensor network, specifically in the applications of water quality monitoring and portable medical devices. Students are required to work in the activities below: (a) Understand the specifications of the existing water sensors: students need to learn the specifications of the sensors, which include sensing principals, input and output signals, required energy for working and any limitations.(b) Propose a plan for integrating: as a measurement and communication system, students should work on a plan for integrating all parts as a compact system which is suitable for field environment.(c) System development: integration of sensors, microcontroller, communication modular and all other accessories to a system is required in this stage. Lab test for the completed system will be done after the integration. (d) Field test: field test will be required after the development. Both functionality and reliability of the developed system will be evaluated. (e) Analysis: comparison between measured data of the developed system and lab grade water sensors will be analyzed. Future work and suggestions will be made by analyzing the comparison.  Students should from Electrical Engineering department or Mechanical Engineering department (Mechatronics preferred). Knowledge and experience in one of the areas: microcontroller, signal processing, wireless communication and system integration. 
Robots are electro-mechanical machines that are controlled by computers. As machines, they have advantages over humans in accuracy, reliability, repeatability, speed, and strength in tough tasks. However, inadequacy of machine intelligence limits their domain of application. Current robots can effectively perform pre-defined tasks in static and structured workspaces. Most common applications of such robotic systems are industrial (factory) robots that follow scripts and navigate in factory floor or assembly lines according to pre-defined paths. With the increased demand for robots in search and rescue, homecare and assistive robotic applications, researchers have paid more attention to making robots adapt to real-world applications. However, robots still do not have the necessary capabilities to effectively perform real-world applications. One of the challenges is to be able to understand and communicate with human beings: interaction. The ultimate objective of the proposed research is to develop a framework for human-robot interaction in precise manipulation of autonomous robots in assistive robotics applications. This project specifically aims on the recognition of hand guest of human and translating the sign language to English using vision. Camera is a powerful sensor which mimics human vision and provide non-contact measurement of the environment. In this project, a Kinect RGB-D camera will be utilized to provide color image along with the depth information. An advanced vision based hand recognition system will be developed including image preprocessing, feature extraction, selection and matching and classification. The motion of the hand will be captured and the gesture will be categorized analyzed. Finally, depth, skeleton, pose and the motion information will be fused into a machine learning framework for translating the sign language to twenty-four American sign language hand alphabet. The prospected results could be applied in the human-robot interaction applications where robots can understand commands from human beings and receive feedback from human operators.  My research areas are Mechatronics and Robotics. In robotics, my research aims to complement the existing research activities in the robotics manipulation area, with the end objective of developing an intelligent autonomous robotic grasping system using visual servoing with advanced control and networked sensing in autonomous and human-robot interactive tasks. Such tasks are defined as those where the robot is required to first identify objects, understand its workspace, navigate in the workspace, grasp the needed objects and complete specific operations in a dynamic, unstructured and unknown environment. The research includes Modeling of Dynamic Systems, Machine Vision, Advanced Control, Machine Learning, Students are required to work in the activities below: (a) Understand the basic image processing and computer vision algorithms. (b) Understand some of the software packages such as OpenCV, Computer Vision Toolbox in Matlab, development library of Kinect sensor. (c) Understand the basic American Sign Language. (d) Propose a plan for object identification, tracking and measurement using vision.(e) System development: software development with user interface.(f) Experimentation: test the developed software for identification and translation. Both functionality and reliability of the developed system will be evaluated. (g) Analysis: comparison between the developed system and the previous work in the lab will be analyzed; accuracy of the measured data will be investigated. Future work and suggestions will be made by analyzing the comparison.  Students should from Computer Science or Electrical Engineering Department. Knowledge and experience in one of the areas: robotics, signal processing, computer vision, software programming. 

Ultrafast lasers allow large amount of optical energy to be confined within extremely short bursts of light. When these optical pulses propagate inside a material, they can induce a nonlinear response able to generate new optical frequencies. The goal of this project is to investigate and harvest these nonlinearities inside an optical fibers to compress these pulses to a duration shorter than ten femtoseconds. Two types of fibers will be investigated: the common dielectric capillary waveguide and hollow-core photonic crystal fibers. Our research group uses ultrafast optical techniques such as time-resolved terahertz spectroscopy to improve the general understanding of quantum interactions in condensed matter. In other words, we rely on lasers and custom-made optical tools to study the physical origin of some of the most intriguing properties of materials such as superconductivity. Our labs are located in the Advanced Research Complex on the uOttawa campus and are among the most modern infrastructure in the world to perform optical experiments.Our research group uses lasers to investigate quantum interactions in condensed matter. We develop new ultrafast optical tools to study the physical origin of some of the most intriguing phenomena in materials such as superconductivity and other quantum phase transitions. Our labs are located in the Advanced Research Complex on the uOttawa campus and are among the most modern infrastructure in the world to perform sensitive optical experiments.The successful candidate will be involved in setting up optical experiments and high-tech research equipment to investigate low-dimensional materials at cryogenic temperatures. The student will gain valuable experience working with lasers, cryostats, lock-in amplifiers and various cutting-edge experimental tools for the study of quantum materials. Collection of time-resolved terahertz data will be done in a team lead by a senior graduate student. The project may involve a sample fabrication component. After completion of the project, the student will be given the opportunity to get involved in the data analysis and the various stages leading to publication of the results.The student will design and assemble the optical setup to inject ultrashort pulses inside a gas-filled hollow-core fiber. An autocorrelator and frequency resolved optical gating (FROG) systems will then be used to characterize the optical pulses as a function of input pulse energy and optical fiber length. The student will use a Matlab program to perform numerical simulations and compare them to the experimental results. Finally, the results of the project will be summarized by the student for paper publication and/or conference presentations.The project is highly multi-disciplinary as it involves concepts from optics, photonics and condensed matter. The student will have the opportunity to acquire a broad expertise during the project, but previous experience or theoretical background in one or more of these fields would be an asset. The student must have good oral and written communication skills. He or she must be able to work independently and as part of a team. We are looking for individuals with critical thinking abilities and problem-solving skills. Finally, we welcome curious minds and students motivated by a desire to learn about nature.
Ultrafast lasers allow large amount of optical energy to be confined within extremely short bursts of light. When these optical pulses propagate inside a material, they can induce a nonlinear response able to generate new optical frequencies. The goal of this project is to investigate and harvest these nonlinearities inside an optical fibers to compress these pulses to a duration shorter than ten femtoseconds. Two types of fibers will be investigated: the common dielectric capillary waveguide and hollow-core photonic crystal fibers. Notre groupe de spectroscopie développe des outils basés sur les technologies optiques afin d'améliorer la compréhension des interactions quantiques dans les matériaux. Nos techniques nous permettent entre autre d’étudier les transitions de phase vers un état supraconducteur et d’améliorer ainsi nos connaissances des phénomènes physiques sous-jacents. Nos laboratoires de recherche sont situés dans le complexe de recherche avancée sur le campus de l'Université d'Ottawa et sont parmis les plus modernes au monde.Our research group uses lasers to investigate quantum interactions in condensed matter. We develop new ultrafast optical tools to study the physical origin of some of the most intriguing phenomena in materials such as superconductivity and other quantum phase transitions. Our labs are located in the Advanced Research Complex on the uOttawa campus and are among the most modern infrastructure in the world to perform sensitive optical experiments.L’étudiant(e) fera la conception et le montage d’un stage de compression temporelle dans la fibre optique à cœur creux. Un autocorrélateur et un FROG servira à caractériser les impulsions optiques en fonction de leur énergie lumineuse et de la longueur de la fibre dans laquelle elles se propagent. L’étudiant(e) utilisera un programme numérique Matlab pour procéder à la simulation de la propagation optique dans une fibre et comparer ces résultats avec l’expérience. Finalement, les résultats principaux du projet devront être résumés sous forme de rapport ou d’article scientifique qui sera potentiellement présenté à une conférence. The student will design and assemble the optical setup to inject ultrashort pulses inside a gas-filled hollow-core fiber. An autocorrelator and frequency resolved optical gating (FROG) systems will then be used to characterize the optical pulses as a function of input pulse energy and optical fiber length. The student will use a Matlab program to perform numerical simulations and compare them to the experimental results. Finally, the results of the project will be summarized by the student for paper publication and/or conference presentations.L’étudiant(e) aura l’occasion d’acquérir une expertise dans les domaines de l’optique guidée, la physique expérimentale et l’optique non-linéaire. Une expérience antérieure ou des connaissances générales dans le domaine de l’optique ou photonique serait un atout majeur mais n’est pas essentiel. L’étudiant(e) devra avoir des bonnes compétences de communication écrite et orale. Il ou elle devra être capable de travailler en équipe et indépendamment. Nous recherchons des individus qui se démarquant de par leurs habilités en résolution de problèmes. Finalement, notre groupe est composé de personnes curieuses, motivées et enthousiastes à l’idée de découvrir les secrets de la nature.
Ultrafast lasers allow large amount of optical energy to be confined within extremely short bursts of light. When these optical pulses propagate inside a material, they can induce a nonlinear response able to generate new optical frequencies. The goal of this project is to investigate and harvest these nonlinearities inside an optical fibers to compress these pulses to a duration shorter than ten femtoseconds. Two types of fibers will be investigated: the common dielectric capillary waveguide and hollow-core photonic crystal fibers. Our research group uses lasers to investigate quantum interactions in condensed matter. We develop new ultrafast optical tools to study the physical origin of some of the most intriguing phenomena in materials such as superconductivity and other quantum phase transitions. Our labs are located in the Advanced Research Complex on the uOttawa campus and are among the most modern infrastructure in the world to perform sensitive optical experiments.Our research group uses lasers to investigate quantum interactions in condensed matter. We develop new ultrafast optical tools to study the physical origin of some of the most intriguing phenomena in materials such as superconductivity and other quantum phase transitions. Our labs are located in the Advanced Research Complex on the uOttawa campus and are among the most modern infrastructure in the world to perform sensitive optical experiments.The student will design and assemble the optical setup to inject ultrashort pulses inside a gas-filled hollow-core fiber. An autocorrelator and frequency resolved optical gating (FROG) systems will then be used to characterize the optical pulses as a function of input pulse energy and optical fiber length. The student will use a Matlab program to perform numerical simulations and compare them to the experimental results. Finally, the results of the project will be summarized by the student for paper publication and/or conference presentations.The student will design and assemble the optical setup to inject ultrashort pulses inside a gas-filled hollow-core fiber. An autocorrelator and frequency resolved optical gating (FROG) systems will then be used to characterize the optical pulses as a function of input pulse energy and optical fiber length. The student will use a Matlab program to perform numerical simulations and compare them to the experimental results. Finally, the results of the project will be summarized by the student for paper publication and/or conference presentations.The student will have the opportunity to acquire a broad technical and theoretical expertise during the project. Experience and background in the field of optics or photonics would be an asset but is not mandatory. The student must have good oral and written communication skills. He or she must be able to work independently and as part of a team. We are looking for individuals with critical thinking abilities and problem-solving skills. Finally, we welcome curious minds and students motivated by a desire to learn about nature.
Ultrafast lasers allow large amount of optical energy to be confined within extremely short bursts of light. When these optical pulses propagate inside a material, they can induce a nonlinear response able to generate new optical frequencies. The goal of this project is to investigate and harvest these nonlinearities inside an optical fibers to compress these pulses to a duration shorter than ten femtoseconds. Two types of fibers will be investigated: the common dielectric capillary waveguide and hollow-core photonic crystal fibers. Notre groupe de spectroscopie térahertz ultrarapide développe des outils basés sur les technologies optiques afin d'améliorer la compréhension des interactions quantiques dans les matériaux. Les techniques optiques utilisées en laboratoire nous permettent entre autre d’étudier les transitions de phase vers un état supraconducteur et d’améliorer ainsi nos connaissances des phénomènes physiques sous-jacents. Nos laboratoires de recherche sont situés dans le complexe de recherche avancée sur le campus de l'Université d'Ottawa et sont parmi les plus modernes au monde.Our research group uses lasers to investigate quantum interactions in condensed matter. We develop new ultrafast optical tools to study the physical origin of some of the most intriguing phenomena in materials such as superconductivity and other quantum phase transitions. Our labs are located in the Advanced Research Complex on the uOttawa campus and are among the most modern infrastructure in the world to perform sensitive optical experiments.Le candidat ou la candidate choisi(e) participera à la configuration et l’élaboration d’expériences optiques pour étudier les matériaux de faible-dimensions. L’étudiant(e) acquerra une expérience de laboratoire dans l’utilisation des lasers, des cryostats, des amplificateurs synchrones et autres instruments de laboratoires modernes. La collection des données de spectroscopie térahertz résolue en temps se fera en équipe avec un étudiant gradué. Le projet pourrait comprendre des étapes de fabrication d’échantillons à partir de matériaux brut.  Après la réalisation expérimentale du projet, l’étudiant(e) aura l’opportunité de contribuer à l’analyse des données et aux étapes de rédaction menant à une publication scientifique.The student will design and assemble the optical setup to inject ultrashort pulses inside a gas-filled hollow-core fiber. An autocorrelator and frequency resolved optical gating (FROG) systems will then be used to characterize the optical pulses as a function of input pulse energy and optical fiber length. The student will use a Matlab program to perform numerical simulations and compare them to the experimental results. Finally, the results of the project will be summarized by the student for paper publication and/or conference presentations.Le projet est très multidisciplinaire puisqu’il comprend des concepts empruntés à l’optique, la photonique et la matière condensée. L’étudiant(e) aura donc l’occasion d’acquérir une expérience très vaste. Une expertise antérieure ou des connaissances de base dans certains de ces domaines serait un atout. L’étudiant(e) devra être capable de travailler en équipe et indépendamment. Nous recherchons des individus qui se démarquant de par leurs habilités en résolution de problèmes. Finalement, notre groupe est composé de personnes curieuses, motivées et enthousiastes à l’idée de découvrir les secrets de la nature.  

The student will assist in various graduate research projects related to sustainable polymer reaction engineering. These may include polymerization of vegetable oils and derivatives, polymerization of terpenes, polymerization of nanocomposite materials using cellulose nano-crystals or starch-based materials.We will employ our standard research methodology which includes first designing experiments to understand the effects of a broad range of factors on both the incorporation of the renewable components into the formulations and the effects of these components on final properties. Experimentation follows with the synthesis of high molecular weight polymers in a 1.2 L stainless steel LabMax™ reactor (or equivalent bench-scale glass reactor) equipped with a distillation trap, condenser, nitrogen inlet, catalyst feed port, pH probe, feed pumps, sampling port and an anchor stirrer. Reaction progress will be monitored off-line by standard gravimetric methods and via an in-line Attenuated Total Reflectance–Fourier Transform Infrared (ATR-FTIR) probe. The polymerization will be operated over a range of temperatures to achieve appreciable reaction rates and appropriate polymer properties.One unique feature of our methodology consists of extensive characterization of the polymer. While the typical approach is to characterize polymer microstructure only for the final product, we characterize the entire trajectory for conversion (or rate) via gravimetry and ATR-FTIR, composition via 1H-NMR spectroscopy, and molecular weight distribution via gel permeation chromatography. The viscoelastic properties of the final products (G’, G”, tan δ) will be measured via dynamic mechanical analysis while mechanical properties will be tested via an Instron Mechanical Tester. Particle size analysis and glass transition temperature measurement will also be completed.Sustainable polymer reaction engineering: the synthesis and characterization of polymers produced via sustainable methods and/or using renewable materials. This work involves replacing toxic elements in polymerization processes, or synthesizing polymers and nanocomposites from renewable materials. Our research is primarily focused on producing polymers for coatings and adhesives.Student will gain an exceptionally broad range of valuable hands-on experience with state-of-the-art research tools and acquire transferable skills in the most current synthetic, mechanistic and materials characterization methods in the polymer industry. This includes polymerization reactor technology, in-line monitoring techniques, polymer microstructure characterization, polymer end-use property testing, mathematical modeling, applied statistics and, of course, new process technologies related to clean and sustainable practices. Student will be involved in the design of experiments, will conduct polymer synthesis experiments and will characterize the produced polymers for various chemico-physical properties as well as application properties.While not required, if the student project is successful, eventual publication in a refereed scientific journal will be sought. This was accomplished in two previous MITACS projects.Students will be expected to be capable in the use of document preparation software (e.g., MS-Word), spreadsheet and graphing programs (e.g., MS-Excel) and should be able to quickly learn various software programs used to control the reactor and characterize samples. Experience in wet-lab procedures and handling glassware and stainless steel fittings would be an asset. Safety training will be provided but a background in safe laboratory practice is expected.
Portrayed as “the next industrial revolution”, additive manufacturing (AM) is transforming consumer product design and manufacturing. AM differs drastically from traditional manufacturing methods (TMM) such as subtractive (milling or drilling), formative (casting or forging) and joining (welding or fastening) processes. AM of plastic parts is considered as the state-of-the-art. However, AM of metals and ceramics requires more extensive research and development efforts to expand the scope of applications to structural and high-performance functional parts. Efforts are required to reach maturation of AM as more work is required to understand the process parameters/process output relationships at the fundamental level.In recent years, uOttawa researchers have been instrumental in advancing the engineering science of Cold Gas Dynamic Spray Additive Manufacturing (CGDSAM). CGDSAM is still in its infancy, and can be considered as a (solid state) Material Jetting AM process for metals and cermets. Despite early proof-of-concept successes, there is a lack of fundamental knowledge on what controls the process output. As such, the process “mapping” is required to allow process evaluation, improvement, transfer and commercial implementation.  Furthermore the use of AM offers the potential to produce sensors allowing in-situ monitoring of AM mechanical parts performance. Studies have shown that CGDSAM can produce complex shapes of small dimension (mm-size) non-structural parts that are now used commercially. Recent work has focused on CGDSAM of titanium parts due to the large potential market as these are expensive and costly to machine using TMM. Demonstration of the CGDSAM process potential for sensor production has also recently been made.Based on these recent progresses for potential market niche applications, the long-term objective of this program is to establish the CGDSAM process “map” and allow the production of cm-size titanium alloy parts imbedded with sensors for wireless in-situ performance monitoring of the produced parts. My lab is specialized in coatings technologies and additive manufacturing processes for aerospace parts. Our efforts are focused on developing new coatings and technologies to solve problems for our industrial partners such as Boeing, Pratt and Whitney Canada, Heroux-Devtec to name a few.The student will be part of a large collegiate team and will actively participate in the development of additive manufacturing processes.The student will learn how to operate such equipment and perform characterization of the coatings/parts produced using optical, digital and scanning electron microscopes, X-Ray diffraction,  slat spray chambers, wear tester, etc.Strong knowledge of materials science and (mechanical) engineering.
Recent cutting edge advances at the intersection of algebra, geometry, and category theory have illustrated the power of diagrammatic techniques in abstract algebra and category theory.  Certain algebraic objects that play a vital role in representation theory and mathematical physics are being defined in terms of planar string diagrams.  These diagrams have proven to be a powerful tool both in computation and in guiding physical intuition.  Many seemingly complex statements in category theory and algebra have exceedingly simple descriptions in terms of string diagrams.The goal of the project is to illustrate the power of diagrammatic algebra through the computation of various diagrammatic/algebraic identities.  Guided by recent mathematical papers, the student will use the rules of diagrammatic calculus to deduce relations arising from symmetric functions and rings naturally associated to them.  The student will begin by performing diagrammatic calculations corresponding to known algebraic identities.  Then he or she will move on to proving new results in this exciting emerging research area.Broadly speaking, I work in the field of abstract algebra.  However, my work often spans multiple fields of mathematics, drawing inspiration from other areas, as well as developing connections between them.   More precisely, my current research involves the use of geometric, combinatorial, and categorical methods to study various topics in representation theory.  My research is often motivated by mathematical ideas coming from physics, but my approach is purely mathematical. At the beginning of the internship, I will meet with the student to describe the scope and goals of the project.  I will also provide the student with some background references on the subject matter.  Once the student has a solid grasp of the overall idea, he or she will work independently, searching the mathematical literature for resources and performing diagrammatic computations.  Throughout the internship, the student will be expected to write his or her progress as a LaTeX document.  I will provide comments on the written work throughout the internship and will meet with the student approximately twice per week (or more often if necessary).  By the end of the term, the student will turn his or her document into a finished paper.The Department of Mathematics at the University of Ottawa has an active group of summer student researchers.  The intern is expected to participate in this community, including attending (and perhaps presenting at) the student seminar, where undergraduate students present their work to other students.Students should have a background in group theory, ring theory, and linear algebra.  A previous knowledge of diagrammatic algebra is not required.  A familiarity with LaTeX would be useful, but is not a prerequisite.
The construction industry is one one of the largest contributors of landfill waste and greenhouse gases emissions worldwide. Cement production accounts for 5% of global greenhouse gas emissions, and worldwide production is expected to more than double in the next few decades. Similarly, concrete requires large quantities of raw materials, most of which will eventually end up in landfills as construction and demolition waste. At the same time, many concrete structures are rapidly approaching the end of their service lives and may be affected by various types of deterioration mechanisms such as corrosion, alkali-silica reaction, delayed ettringite formation, freeze-thaw cycles, extreme temperatures, etc.The proposed research project will investigate the performance of sustainable concrete structures with the aim of moving towards a more sustainable construction industry with long-lasting concrete structures having minimal environmental impact. This is part of a comprehensive study ranging from mix design optimization and performance at the material scale to the behaviour of large-scale structural elements subjected to a variety of loading conditions. My research focuses on 1) the use of sustainable concrete materials and FRP composite materials for structural applications; 2) the structural implications of common deterioration mechanisms in reinforced and prestressed concrete structures; 3) rehabilitation and structural health monitoring strategies. I am interested in studying how the use of recycled concrete aggregates and low cement concrete affects the short and long-term behaviour of concrete structures. The behaviour of structures affected by corrosion, alkali-silica reaction, delayed ettringite formation, freeze-thaw cycles, extreme temperatures, etc., are other important areas of interest.Students will work within a research group to support the research projects of graduate students pursuing Masters and Doctoral programs. Students will be expected to contribute to the needs of the project particularly related to the experimental work in the structures laboratory including concrete batching, specimen fabrication, test setup and instrumentation, data acquisition, etc. Students will be expected to complete mandatory safety training and follow all safety protocols required in the laboratory. Students may also have opportunities to aid in design and analysis work, including the use of advanced structural health monitoring technologies such as fibre optic systems and digital image correlation techniques.Students should be enrolled in a civil engineering program (or similar) and have a basic understanding of concrete mix design and the design of reinforced concrete structures.
The research project aims to develop and test methods to produce maps of wild leek, an endangered forest floor plant species in Gatineau Park. The student will work with a professor and a graduate student to:1) Collect UAV-based georeferenced images/videos. This will be done during several days of work in Gatineau Park.1) Collect airplane-based georeferenced images/videos. This will be done during several days of work in Gatineau Park.3) Collect ground-based validation data on wild leek presence/absence. This will be done using DGPS, cameras, and basic surveying equipment, at several sites in Gatineau Park.4) Develop and test methods to map wild leek using the videos. This work will be performed in the computing lab, on a high-performance computer with all necessary software.One important challenge of the research project is to determine the relationship between the quality of the images/video and the accuracy of the wild leek maps they can be used to  produce. Flying the platform (UAV or aircraft) higher allows more rapid coverage of the entire park, but also results in lower spatial resolution data. In order for this methodology to be useful for wild leek monitoring into the future, an appropriate trade-off must be found. This is the principal challenge the Mitacs Globalink student will be asked to take on.Georeferenced images and video obtained from flying platforms can be used in the Structure-from-Motion framework to produce 3D models of the Earth's surface. Our research involves using the 3D information in such models to produce maps of the forest floor, effectively eliminating the influence of the tree canopy. Specifically, we develop methods that can be used to map individual plant species found on the forest floor in Gatineau Park, Quebec, a study site near our university.The student will work directly with the professor and a graduate student, and will be involved in the full range of research activities of this project. This includes field data collection, UAV/airplane data collection, and large amounts of data processing. Writing down findings, and producing high-quality graphics to illustrate them, will also be an important role for the student.Familiarity with geospatial data processing is essential.Good written and spoken English is essential.Willingness to hike through temperate forests is essential.In addition, the student should be willing and interested to learn new software, and have good organizational skills.
A new and promising approach to SDB is the use of high-resolution stereo-satellite imagery, from which the depth of individual features on the seafloor can be derived using photogrammetry. However, the depth of homogeneous (feature-less) areas cannot be mapped in this way. To produce complete maps of water depth (as is most often desired), the depths of recognizable features can be used to calibrate a colour-based approach as outlined above. To do so effectively, a number of steps must be taken, which are the focus on the present research project:1) Photogrammetry produces noisy results in shallow-water environments, and an automated quality-control procedure must be developed to eliminate the worst results.2) Refraction of light at the water surface results in underestimation of water depths when using photogrammetry. A refraction correction approach (several exist) must be implemented and tested.3) Some colour-based approaches to SDB rely on calibration data (such as those provided by photogrammetry). Others do not, but could benefit from their use. The research aims to develop and test methods for integrating the use of calibration data with those SDB approaches that do not currently use them.In summary, the research project aims to push the state-of-the-art in SDB, by integrating the use of photogrammetry into the existing colour-based approaches.Satellite-derived Bathymetry (SDB) is the production of water depth maps from satellite images. This is usually based on colour - deep water is dark and shallow water is bright(er) in general. Water quality and seafloor (e.g. bright sand vs. dark algae) influence the relationship between ocean colour and water depth. SDB research aims to untangle the complex interactions of light with the shallow-water environment in order to produce accurate maps of water depth. These maps can be used for navigation and infrastructure planning and development.The student will work with the professor and a graduate student on selected aspects of the research project, including some or all of the ones listed above. Programming will be essential to the testing of various methods developed, so the student should expect to spend most of his/her time programming.Experience with geospatial data handling is essential, as is familiarity with at least one of the following software packages: ENVI, Geomatica, Matlab, ArcGIS.Programming skills are essential. We mostly use R and Python in my lab, so experience with one or both of those is preferred.Good spoken and written English is essential.
Inflammatory responses to tissue injury in vascular disease and other cardiovascular conditions can exacerbate disease progression and complicate recovery. Understanding the biochemical mechanisms at work in inflammation is key to developing new therapeutic strategies, as well as enabling more precise diagnoses and personalized treatment. In this project, we are developing probes for positron emission tomography molecular imaging of specific markers of inflammation to better characterize risk and opportunities for treatment of cardiovascular diseases. Rather than seeking to identify and measure regions of inflammation, we are seeking to characterize specific pathways at work to better understand the markers of inflammation that are strongly correlated with disease progression and may be opportunities for therapeutic treatment.Positron emission tomography (PET) imaging probes are targeted small molecules or bioconjugates that are radiolabeled with isotopes such as carbon-11 and fluorine-18, which have short half-lives and excellent properties for high sensitivity imaging of in vivo targets. Development of effective imaging probes involves discovery and refinement of molecules with high affinity, selectivity, and in vivo specificity for the target, as well as appropriate pharmacokinetics and metabolic stability. In our lab, we use medicinal chemistry approaches to identify and refine molecular scaffolds that will serve well for radiotracer development. Evaluation of radiotracers for their potential to characterize disease markers in humans and animal models includes tissue staining and autoradiography, as well as in vivo imaging of small animals.The Molecular Imaging Probes and Radiochemistry Laboratory at University of Ottawa Heart Institute specializes in all research areas relevant to the development of radiotracers for cardiovascular and other diseases. The major themes of our research include discovery of new methods for incorporation of short-lived positron-emitting isotopes into small molecules and bioconjugates, as well as in vitro and preclinical development of targeted probes for molecular imaging. Translational models are primarily designed for addressing needs in cardiovascular disease imaging, with a secondary emphasis on neuroimaging.In the proposed project, the student will be responsible for preparing new synthetic intermediates and analytical standards to support isotopic labeling and cardiovascular imaging. The student will gain extensive training in synthetic, medicinal, and radiochemistry, including experimental design and setup, safe handling techniques, and analytical interpretation of results. Trainees in our laboratory are expected to learn and utilize tools for accessing the research literature and contribute to designing their own day-to-day research plans. This includes maintaining a detailed laboratory notebook, presenting well-crafted research proposals and ongoing reports to the group and externally. The student will also gain hands-on experience conducting experiments will radiotracer distribution in tissue and animals models using a variety of imaging and radioactivity counting methods. Our lab is an interdisciplinary environment within a hospital setting, and trainees will have the opportunity to interact and work with chemists, radiochemists, molecular biologists, engineers, imaging physicists, materials scientists, and clinicians. The student must have a strong background in synthetic chemistry, including practical experience in conducting experiments within a fumehood, and using synthetic apparatus such as mass balances, hot plates, distillation apparatus, rotovaps, and flash chromatography. It is beneficial, though not required, for students to have prior experience within a research lab, as well as familiarity with the principles of biochemistry, analytical and physical chemistry, and radioactivity. Students should be motivated to work independently and within a team under supervision of the PI or senior lab members.
We recently established a novel behavioural paradigm referred as Longer-Mating-Duration (LMD), which describes how a fruit fly male responds to a presence of rival males by prolonging his mating duration. We figured out that LMD solely depends on visual stimuli (tiny red dots in motion such as moving red eyes of a fly) and it provides a conceptually interesting paradigm to study visual perception in the context of neural circuits. We aim to investigate how different colors, motion, contrast and patterns of rival males are represented by distinct brain regions and propose to use computer simulation for it.To decipher circuit principles governing the visually-oriented LMD behaviour and perform large-scale neural circuit mapping, we will establish a behavioural virtual-reality (VR) platform associated with machine learning (ML)-based quantification platform. Using this novel platform, we will genetically dissect visual circuits corresponding to specific cues and identify basic circuit principles governing the visual perception. The first goal is to mimic real-life environment using VR. Real fruit flies will be placed in a VR environment where virtualized rival flies are simulated digitally where we control multiple parameters. Then we will observe behaviour of the fruit flies for each parameter. We divide the work into three parts; VR visualization software, chamber design for VR environment setting, and testing cycle to find most important cues. This VR platform will enable us to investigate visual perception of fruit fly.We study the complex behaviors of a fruit fly Drosophila using genetic tools in the level of neural circuits. Behaviour is the final output of brain function and a starting point of deciphering neural circuits. Neural circuits perform computation and enable us to produce behaviors. Establishing reproducible behavioural repertoire and quantifying them are difficult because behaviours consist of rich ensembles of stereotyped activities, often in sequences, resulting in difficulty to identify. We can overcome above problems using computer-generated behavioural stimulation and automation of quantification process. Our final goal is establishing automated system plus optogenetic and thermogenetic control of behaviour. Student will join the team of engineers already established in Ottawa. Our team is composed of 2 computer science professors, 1 industrial designer, 1 mathematician, and 1 PhD student whose background is electrical engineering, 7 undergrad student whose background is not biological sciences. The job that student should pursue is1. Design fly behavioural chambers with team2. Developing software to analyze behavioural data3. Optimizing the behavioural automation processOverall, I want recruit very talented electronic/mechanical engineer who can design and build fly behavioural chamber and analysis tools. Basic computer science and anaytical skills to install and produce data from open source behavioural analysis software is required. If you have engineering and computer or statistical skills, I can teach you fantastic genetic tools available in fruit fly. Are you playing with raspberry pi and enjoy to build like this? https://hackaday.io/project/5059-flypi-cheap-microscopeexperimental-setup Then just join my lab. I will let you grown up as a famous scientist. We can learn each other and can synergistically enhance our research. We want partners.
1. Mapping neural circuits responsible for LMD/SMD using neuropeptide/neuropeptide receptors signalling: These projects are our most important project to decipher the whole neural circuits regulating complex behaviours called LMD/SMD. We already identified the core circuits for these two behaviours in the brain (Kim et al., Nature Neuroscience 2012 & Kim et al., Neuron 2013).  The upper sensory inputs and lower motor outputs are mainly unknown. Interneuron connectivity is also not apparently known to understand the brain dynamics. We take advantage of using neuropeptide signalling which is important neuronal activity regulator primarily involved in behavioural modulation. 2. Can the fly model fo brain asymmetry simulate the high intellectual ability of human being?: This project aims to understand how brain asymmetry linked to high intellectual ability. We found several region of the fly brain showed asymmetric localization. We are investigating what is the function of these neurons and how they are connected to complex behavioural repertoires. 3. What is the role of Y-chromosome genes in a male-specific behaviour of fruit flies?: The Y-chromosome of flies has been considered no critical roles in fly physiology. However, we found several important functions of Y-chromosome specific genes in male-specific behaviours. We are investigating to dissect the role of these genes and their function in context of brain dynamics. Mapping neural circuits for linking brain dynamics to behavioural outputs are the most important task in neuroscience. The fruit fly, Drosophila melanogaster has powerful genetic tools to dissect neural circuits in ultra-high resolution. In Kim lab, uOttawa, we are seeking for the fundamental mechanisms how the small subset of neurons can modulate complex behaviours. We have unique behavioural paradigm called 'Longer-Mating-Duration' and 'Shorter-Mating-Duration'. These two behavioural models help us to understand the mystery of brain dynamics that can elicit complex behavioural repertoires. We are also investigating several other projects including brain asymmetry, male-specific neural circuits, and fly model of ALS/FTD.1. Choose the project among what lab is investigating.2. We will assign each students to senior students or technicians. 3. He/she should focus to learn the basic fly husbandry as soon as possible.4. When students become skillful to fly husbandry, we will let students to perform imprtant experiments which can consist of figures in publication. 5. If students are successful in this process, he/she will be a author of our lab publications dependent on his/her contribution to work. 1. Students need to be fully motivated to learn scientific projects.2. Students need to be prepared understading the basic biological knowledges.3. Students need to be deligent to attend all the lab activities including lab meeting, data meeting, and lab common activities.4. Please read Kim lab agreement before enter the lab. https://drive.google.com/open?id=0B9crpVL0TtYDNG9vTG84b1NDOWM5. Please contact aauge@uottawa.ca at least several weeks earlier to finish the online safety trainings.6. Please visit our website to get knowledges about our lab. http://flyroom.net/7. We think that the essence of biology is team work. You need to be socialized to meet people.
We already have a strong team of engineers established in Ottawa region. Our team is composed of 2 computer science professors, 1 industrial designer, 1 mathematician, and 1 PhD student whose background is electrical engineering, 7 undergrad student whose background is not biological sciences. Our team is performing the list of jobs including1. Design fly behavioural chambers with team2. Developing software to analyze behavioural data3. Optimizing the behavioural automation processWhen we finalize these process, we will select several bright high school students then will let them perform experiments under the guidance of their school teacher. We will provide the whole platform to perform the simple behavioural assay which will be developed by our engineer team. We also will provide the educational program for school teachers to get used to teach the cutting-edge neuroscience to their students.When this initial process is going well, we will start the educational startup company and will expand the scale of outsourcing research.  We study the complex behaviours of a fruit fly Drosophila using genetic tools in the level of neural circuits. We are developing and improving the design of behavioural analysis chambers for research and commercialization. These include simple fly mating chamber, fly food distribution system, and fee feeding behaviour monitor. Our final goal is establishing educational startup company using our experimental platform with ongoing research in our lab. We will outsource cutting-edge fly behavioural research to high school students and will make win-win system between University researcher and high school students. The students who will involve this process needs to be actively involved in understanding all the experimental processes happened in my lab. Students will contact local high school officers to connect my lab and school administrators. They also will initiate the startup funding that will be supported by uOttawa. They also should develop a educational program for both school teachers, students. They will frequently visit and present the goal and program of our startup company to local high school teachers. 1. Basic understanding of science2. Professional skills to communicate3. Professional skills for presenting our vision and program
My project will be the first comprehensive analysis of recent intellectual political resistance in Italy from 1992 to the present, an age characterized by a pervasive usage of the media on the part of the political class.Since 1994 Silvio Berlusconi, the owner of a very large media empire, has been in politics, either as Prime Minister of Italy or as the head of a powerful parliamentary opposition.This study explores the narrow space where dissenting voices arose and managed to be heard, their strategies of dissent, and their usage of different channels of diffusion. These channels include novels (Stefano Benni), essays and articles (Marco Travaglio, Roberto Saviano), television (Saviano, Travaglio, Diego Bianchi, Luciana Littizzetto), blogging (Saviano, Travaglio, Bianchi), music (Francesco Guccini), theatre (Marco Paolini, Travaglio), comedy (Littizzetto) and newspapers (Travaglio). The work of these resistors straddles literature and politics, and will be analyzed both from a political and a literary point of view. I will determine how their anti-establishment narratives have occurred over the past twenty years in Italy and how they continue to be created. I will examine the strategies intellectual dissenters put into place in order to resist and criticize the narrative of mainstream media. By focusing on some of the most important dissenting voices, I will map the disjuncture between two types of reality and two narratives: power versus dissension, mainstream media versus a myriad of scattered theories and practices of political dissent. My project will fill an important gap in the study of Italy at the beginning of the third millennium by analyzing the work that Italian intellectuals must do to exercise their right to resist and criticize power in an age of pervasive media. I specialize in the connection between politics and literature, such as utopia, applied literature, political theater. The student will ideally analyze some of the materials (be it movies, youtube clips, DVDs, books, articles, ecc.) looking for patterns of resistance. This will require the ability to think critically about the material analyzed. The student needs to be able to read Italian, French and English, be able to consult online media archives and library catalogues. A student of history, philosophy or sociology would be preferred. 
Pressure is mounting in civil construction industry to adopt sustainable “strategies” especially related to the reduction of CO2 emissions. Civil construction, particularly the cement and concrete industries are responsible for nearly 10% of global CO2 emissions, which demonstrates their “unsustainable” impact. To address this issue, many researchers worldwide started developing innovative eco-friendly materials such as recycled concrete aggregate (RCA), low-cement concrete (LCC), geopolymers, etc. Although sustainable, all the prior cited materials are relatively new and their performance and long-term behaviour as a structural material is still unknown. This project aims to study geopolymers mixtures (concrete free of Portland cement) as an alternative of structural concrete for a greener future of civil construction. The main objectives are divided into three steps: 1) design & quality control of geopolymer mixtures; 2) optimization of geopolymer behaviour and; 3) assessment of the structural performance of geopolymer members.Alkali-Aggregate Reaction (AAR)Durability and Mechanical Properties of ConcreteMaterials/Structures interactionDiagnosis and Prognosis of Civil Aging InfrastructureManagement and Rehabilitation of StructuresDesign, Characterization and Performance of Sustainable and Innovative MaterialsThe student will work in collaboration with graduate students (MAScs and PhDs) of our research group dealing with sustainability projects. He will assist the graduate students involved in the development of the 3 steps mentioned above; i.e. either performing testing procedures in the lab such as quality control of eco-firendly materials, optimization of sustainable mixes, evaluation of the eco-friendly structural behaviour etc., or analyzing data obtained in the experimental works. The student must present high motivation and willingness to learn new concepts. No preliminary background is needed. However, some knowledge in materials science is an asset.Some activities will be developed in the laboratory and thus the student should expect to participate in hands-on works. Moreover, several complementary activities will also be part of the job such as literature review, data analysis and development of technical reports. 

Des études scientifiques récentes ont démontré que la dysbiose du microbiote intestinal, peut avoir un rôle prépondérant dans le développement de comportements dépressifs. Les probiotiques psychobiotiques influencent positivement les relations entre le microbiote et le cerveau. De nos jours, il existe des preuves cliniques pour soutenir un rôle des probiotiques dans la réduction de l'anxiété, la diminution des réponses au stress et l'amélioration de l'humeur chez les personnes atteintes de maladies métaboliques. Les bactéries intestinales et les probiotiques produisent une large gamme de neurotransmetteurs, notamment la dopamine, l’acide γ-aminobutyrique, la sérotonine, la noradrénaline, et l’acétylcholine. Certains de ces neurotransmetteurs peuvent réguler de nombreuses fonctions physiologiques intestinales, telles que la sécrétion du fluide intestinal, la circulation sanguine et l'ulcération. Malgré quelques travaux, les mécanismes par lesquels ces probiotiques sont capables d’exercer ces effets bénéfiques au niveau du tube digestif et moduler le microbiote intestinal sont loin d’être élucidés et demeurent très hypothétiques. Bien qu’il n’y ait pas une preuve directe à ce jour, il est probable que ces neurotransmetteurs produits par les bactéries intestinales et probiotiques modulent l'activité synaptique dans les neurones proximaux du système nerveux entérique et constituent donc une piste d’exploration importante. Le(s) stagiaire(s) exercera des  activités  de laboratoire ayant pour objectif d’isoler de nouvelles souches d’origine intestinale et d’évaluer leur potentiel probiotique.Our research interests are focused on the role of human microbiota as effective partner for the gastrointestinal tract. In our laboratory, we study the impact of diet and probiotics on the composition and equilibrium of gut microbiota, and the production of bioactive molecules with mental and physiological health benefits. Our goal is to modulate the human gut microbiota using next generation probiotics and their antimicrobials (bacteriocins), thus producing clinically meaningful positive changes in human health.Nos intérêts de recherche portent sur le rôle du microbiote en tant que partenaire du tractus gastro-intestinal humain. Dans notre laboratoire, nous étudions l'impact des aliments et des probiotiques sur la composition et l'équilibre du microbiote intestinal, et sa production de molécules bioactives bénéfiques pour la santé mentale et physiologique. Notre objectif est de moduler le microbiote intestinal humain à l’aide des probiotiques de nouvelle génération et de leurs antimicrobiens (bactériocines), produisant ainsi des changements positifs et significatifs pour la santé humaine.- Isolation of intestinal bacteria,- Metabolic and genomic characterization of isolated bacteria,- Analyzes and discussion of results- Assist in the preparation of culture media and materials needed for work- Maintain laboratory equipment- These task- L’isolement de bactéries intestinales,- La caractérisation métabolique et génomique des bactéries isolées,- Analyse et discussion des résultats- Aider à la préparation des milieux de culture et du matériel nécessaire au travail- Entretenir l’équipem
The objective of this research project is to study how information propagates through an online social network (e.g. Twitter or Facebook). This work will be carried out using an agent based simulation tool developed within our group (#k@ - http://hashkat.org). The simulation package is able to use real world experimental data (such as frequencies of user interactions) and use it to determine the actions of agents within the model. #k@ is a powerful tool for understanding the complexities of online social behaviour.#k@ is a dynamical network simulation tool designed to model the growth of and information propagation within an online social network. It is an agent-based, kinetic Monte Carlo engine capable of simulating online networks such as Facebook, Twitter, LinkedIn, etc.#k@ incorporates all elements of online social networks including multiple user profiles (e.g. standard users, organizations, celebrities, and bots), user messaging, trending topics, and advertising. Agents within the network make decisions (e.g. follow, unfollow, broadcast, and rebroadcast) based on a variety of user defined factors including geography, political affiliation, musical interests, and humour.#k@ allows for simulation of a realistic online social network, enabling users to test hypotheses for growth mechanisms and scenarios for information propagation. As it solves the forward problem, #k@ can be used with Big Data analytics tools to test data collection protocols and ensure inverse model validity.This project will investigate how message content (e.g. politically charged, funny, or musical) effects information diffusion through a realistic online social network.My expertise is in simulation and modelling using high performance computing. I have worked in several applied areas including high pressure physics, nanoscience, agent based modelling, network self assembly and kinetics. A common theme of work in my group is using computation to gain physical insight into complex problems with real world relevance.Using advanced computer simulation tools and hardware, the student will model the behaviour and performance of users on an online social network such as Twitter. The student will be primarily responsible for carrying out all aspects of this project (with appropriate support where required).This work will involve mastering the theory and application of advanced computational techniques and will include significant exposure to massively parallel simulation packages and advanced computer infrastructure. Training will include automation of input generation, real-time monitoring, scripting, and visualization.The student will use experimental data about Twitter (collected through their API) as input for the #k@ package. This data will then be used to conduct large scale simulations using high performance computers. Based on the results of these simulations, the student will develop a model and visualization of information diffusion through a social network. This model will then be compared with real world users (via the same API).Students interested in forecasting, modelling, and agent-based simulation as a tool for understanding complex behaviour are encouraged to apply.Familiar with the basics of computer programming, vizualization, and statistics. The ideal candidate will have experience working within a *nix environment (e.g. Linux or OS X) and be comfortable working with command line tools and scripting. These skills are not necessary for the position (training can be provided), but would be helpful.Students from Physics, Economics, Math, Computer Science, and Engineering are all eligible.
Background: Among patients with bipolar disorder (BD), life expectancy is shortened by 12 to 20 years, which is higher than what is associated with most other risk factors for premature death such as diabetes, smoking, and severe obesity.  The most common cause of BD mortality is cardiovascular disease.  The risk is higher in bipolar patients compared to those with major depression.  Current approaches to predict cardiovascular risk fail to identify many people who would benefit from preventive treatment, while others receive unnecessary intervention. Machine learning offers opportunity to improve accuracy by exploiting complex interactions between risk factors. Our current studies related to heart rate variability using wearable technology in different phases of the illness (mania, depression or stable phase) have given us a vast amount of data that can be analyzed best using machine learning tools.Objectives: 1. To assess whether machine-learning can improve cardiovascular risk prediction in bipolar disorder.2. To assess if cardiovascular risk, as estimated by different algorithms, decreases once psychiatric treatment is instituted.Brief overview of methodology: Prospective cohort study using routine clinical data of 170 participants, who have provided 24 hour ratings of heart rate variability (~250,000 datapoints) using a wearable, free from cardiovascular disease at outset.   Patients with bipolar disorder will provide heart rate variability data each time they experience a relapse in their illness (ie., if they get depressed or manic, even while on medication).  We want to compare several machine-learning algorithms (random forest, logistic regression, gradient boosting machines, neural networks, among others) to an established algorithm (American College of Cardiology guidelines) to predict first cardiovascular event over 10-years. Predictive accuracy will be assessed by area under the `receiver operating curve' (AUC); and sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) to predict 7.5% cardiovascular risk (threshold for initiating statins).I am a physician,  specialized in Psychiatry and subspecialized in Mood Disorders (depression and bipolar disorder).  I conduct research on mood variability, as well as on clinical co-morbidity in bipolar disorder patients.   My projects involve the use of machine learning techniques to predict cardiovascular risk in bipolar patients and to analyze whether treatment with psychiatric medications modifies cardiovascular outcomes.Our research team includes clinician researchers with expertise in bipolar disorder and physicists who advise on nonlinear techniques and data analyses. This is a novel project, which merges clinical data and applied computational tools to radically transform patient care.The student’s responsibilities will include analyzing the heart rate variability data and other clinical variables, as per current guidelines on cardiovascular monitoring, in order to build a prediction model using different ML techniques; as well as reviewing the literature, writing papers and collaborating in writing grants and proposals.  We have used time-series analyses to study variability in other biological datasets (Ortiz et al 2015) and have applied Markov Brains to this particular data (Ortiz et al, 2017, submitted) to assess whether prediction of events is viable.   We are a small group that works collaboratively and value discussions and learning; if the student is interested in further knowledge re- clinical applications (Neuroscience, Clinical Research, Psychiatry), we would be more than happy to provide the basic clinical skills to improve his/her abilities in clinical research settings and to present his/her work at clinical conferences, locally and/or internationally.We would like to collaborate with a Computer Science student.  We are particularly interested in abilities including but not limited to:1. Programming languages and methodology2. Artificial intelligence3. Computational biology4.     Machine learningThe student should be able to manage, analyze and model large biological datasets and should be  comfortable with analyses of machine learning algorithms, particularly pattern recognition, large-scale numerical optimization, Bayesian statistics, approximate inference methods, prediction and classification, supervised and semi-supervised learning, as well as deep learning.
Background: Bipolar disorder is a lifelong illness characterized by recurrent episodes of mania and depression. One of the leading causes of hospitalization, it is also associated with the highest risk of suicide. The burden of disorder is wide-ranging for patients, their relatives and the healthcare system. The treatment could be markedly improved by forecasting the time periods of high risk for acute episodes and preventing them. With prior funding, we described the characteristics of mood dysregulation in bipolar disorder using nonlinear techniques. Our results were our first 'hint' to look for hidden patterns in the data (Ortiz 2015); we subsequently used Markov Brains to assess whether episode prediction was viable (Ortiz 2017, submitted). Objective: To forecast acute episodes of depression or mania in adult patients with bipolar disorder. We will forecast episodes by using pattern analysis and machine intelligence in time-series data.Research aims:1.To develop algorithms that, using machine-learning approaches, will recognize patient-specific patterns associated with relapse.2. To determine whether the analysis of these data in real time can accurately detect impending episodes in adult bipolar patients.Brief overview of methodology: Patients with bipolar disorder will track their mood, anxiety, sleep and energy levels on a daily basis using an electronic application we have designed. This application assumes that the data is a time-series. Data will be securely transmitted to a server provided by Compute Canada. Calculations for entropy levels and autocorrelation analyses will be continually recomputed as the patient uploads his/her data. This continuous data will have a binary outcome (becoming ill or not becoming ill). The decision will be made by different machine learning tools.Frequent clinical visits will corroborate the accuracy of the prediction model.  Subsequently, we will implement appropriate clinical interventions to prevent the development of an episode.I am a physician,  specialized in Psychiatry and subspecialized in Mood Disorders (depression and bipolar disorder).  I conduct research on mood variability, as well as on clinical co-morbidity in bipolar disorder patients.   My projects involve the use of machine learning techniques to predict future episodes of illness in bipolar disorder patients, using remote monitoring of mood and related variables.Our research team includes clinician researchers with expertise in bipolar disorder and physicists who advise on nonlinear techniques and data analyses. This is a novel project, which merges clinical data and applied computational tools to radically transform patient care.The student’s responsibilities will include analyzing the time-series data as uploaded by the patients and to build a prediction model using different ML techniques.  The student will also contribute to writing grants and papers.We have used time-series analyses to study variability in other biological datasets (Ortiz et al 2015) and have applied Markov Brains to this particular data (Ortiz et al, 2017, submitted) to assess whether prediction of events is viable.   We are a small group that works collaboratively and value discussions and learning; if the student is interested in further knowledge re- clinical applications (Neuroscience, Clinical Research, Psychiatry), we would be more than happy to provide the basic clinical skills to improve his/her abilities in clinical research settings and to present his/her work at clinical conferences, locally and/or internationally.We would like to collaborate with a Computer Science student.  We are particularly interested in abilities including but not limited to:1. Programming languages and methodology2. Artificial intelligence3. Computational biology4.     Machine learningThe student should be able to manage, analyze and model large biological datasets and should be  comfortable with analyses of machine learning algorithms, particularly pattern recognition, large-scale numerical optimization, Bayesian statistics, approximate inference methods, prediction and classification, supervised and semi-supervised learning, as well as deep learning.
The accurate inference of transmission patterns of infectious diseases is critical to monitoring their spread, but also the efficacy of public health policies. However, current approaches for quantifying these epidemiological dynamics are computationally intensive, and fail to scale well with large data sets. To address this issue, have recently developed an Approximate Bayesian Computation (ABC) approach based on sequential Monte Carlo (SMC). Extensive simulations have shown that our method is both accurate over a large range of parameter values and scales up well to analyze thousands of sequences. The goal of this project is to further develop this algorithm by including a machine learning layer to further improve performance, speed and scalability.Applications will be geared towards estimating divergence times and / or network structure of transmissible diseases such as influenza and HIV.This project is expected to improve our understanding of the global spread of influenza viruses, and to provide us with a means to predict their impact on public health through the discovery of their circulation pattern.We develop algorithms to address questions in epidemiology, evolution and ecology. Ideally, this would require some background knowledge in the life sciences (biology, microbiology, etc.), and strong competences in statistics, mathematics, and computer science. A good command of a programming / scripting language is a definite asset.Develop and implement the algorithms; assess the performance of the algorithms by means of simulations; collect actual data to address an original biological question. Write and submit manuscript.Solid statistical background required, with special emphasis on machine learning algorithm (supervised). Statistical (Bayesian) computing and good command of R is an asset.
Markov chain Monte Carlo samplers were developed in the 1950's, but only became extremely popular at the turn of the century, when cheap commodity computing became a reality. Since then, these algorithms have been used in all fields of science, and in particular in molecular evolution to understand the spread of epidemics such as those caused by Ebola and Zika. However, thees algorithms are cumbersome, especially in the era of genomics and big data analyses. The goal of this project is to develop algorithms that go beyond MCMC samplers to address fundamental questions in phylogenetics and in epidemiology, while being able to scale to extremely large data sets. These novel algorithms will be compared with standard MCMC samplers as well as approximations based on variational and Hamiltonian Bayes.Applications will be geared towards estimating divergence times and / or network structure of transmissible diseases such as Ebola, Zika, influenza and HIV.This project is expected to improve our understanding of the global spread of influenza viruses, and to provide us with a means to predict their impact on public health through the discovery of their circulation pattern.We develop algorithms to address questions in epidemiology, evolution and ecology. Ideally, this would require some background knowledge in the life sciences (biology, microbiology, etc.), and strong competences in statistics, mathematics, and computer science. A good command of a programming / scripting language is a definite asset.Develop and implement the algorithms; assess the performance of the algorithms by means of simulations; collect actual data to address an original biological question, most likely with respect to Ebola, Zika, influenza and/or HIV. Write and submit a manuscript.Solid statistical background required, with special emphasis on Markov chains. Statistical computing also required -- with R being an asset.
Intermediate band solar cells (IBSC) have the potential to radically improve the efficiency with which sunlight is converted to electricity.  The idea behind an IBSC is to find (or create) a semiconductor with a band of levels contained entirely inside the the band gap between the valence and conduction bands. These levels will allow the material to absorb lower-energy photons while still getting a large voltage, exceeding the efficiency of all simple semiconductor designs. The search for ideal materials to realize the intermediate-band concept is still in its infancy. This project will use analytical and numerical methods to explore the ideal parameters for an intermediate band material. Fabricating effective IBSC materials requires a good device model. This project will build on an existing device model (partially produced by past MITACS Globalink students), extending it to include effects from both low-density and high-density intermediate bands. It will then consider reasonably attainable levels of nonradiative processes and determine how stringently materials must be engineered to make viable IBSC devices. These results will produce the best device model for IBSC and will be used by experimental partners in designing and fabricating IBSC devices.Condensed matter theory, focused on electronic transport in systems important for energy (eg, photovoltaics and photosynthesis).The student will adapt the differential equations describing standard ideal solar cells to include an intermediate band. These will be further modified to include the effects of nonradiative processes. Using analytical and numerical techniques, the student will explore what efficiency a real device can obtain and compare to the ideal limit. These results will inform the work of other theoretical studies and of experimental collaborators.Interest and experience with theoretical methods of physics, in particular differential equations and linear algebra. Coursework in quantum mechanics and/or solid state physics would be helpful.Students with experience in semiconductor devices (e.g., engineers) are also welcome, even if they are not studying physics. Students from Engineering programs should have experience with at least one of 1) semiconductor device modeling or 2) quantum mechanics. Students with an engineering background who do not have experience with at least one of these topics will not be accepted.



In this project, we will optimize and in vivo test using small animal models a new generation of light-active biodegradable glues that allow wound closure by using visible light as the activator. The advantages of using this type of technology are numerous in the biomedical sciences, including the unique spatial control for wound closure and reduction/prevention of scarring. Chemical composition and material optimization will be assessed by using ex-vivo measurements of mechanical properties, the pressure to burst, and in vitro compatibility assays. The best formulations will be in vivo tested using a skin wound model we have recently developed (ACS Applied Materials & Interfaces (2017), 9, 9265-9270), and wound healing profile/efficacy assessed by histological examination of the excised tissue. My research team, Bio-nanomaterials Chemistry and Engineering Laboratory (BnCE), is located in the Research Centre of University of Ottawa Heart Institute. It is affiliated with the Biomaterials and Regenerative Research Program in the Division of Cardiac Surgery. My laboratory main focus is the development of new regenerative therapies for tissue engineering. Thus, for example, in my laboratory we are developing 3D scaffolds for improving contractility and antibacterial properties in the reconstruction of tissues with poor regenerative capabilities like infarcted heart muscle and skin in patients with reduced vascularization (e.g., diabetic foot patients).The student will form part of the research team conducting this part of the research in my team composed by a Postdoctoral fellow, graduate student and myself. Main duties for the student will include: Optimization of the light dosage for tissue bonding, ex-vivo tests and assisting in the surgeries and histological tests and analysis. The student must be a team-worker and willing to work alongside with Engineers, Biochemists, Biologists, Surgeons and Chemists. A solid background in Chemistry and Biochemistry is desirably. Strong organizational skills and time management are a plus.
Clean-burning, renewable biodiesel is widely used as an alternative to petroleum diesel due to its environmental and economical sustainability. Biodiesel is derived from vegetable oils or animal and/or waste fats through a transesterification reaction. This process generates 10 wt.% of glycerol as by-product. Although glycerol is utilized as raw material in pharmaceutical, food and cosmetics industry its current supply is superior to the demand and this will continue growing due to the expansion of biodiesel production. Electrochemical oxidation of glycerol to value added products without C–C–C cleavage with concurrent cathodic production of H2 in an electrolytic cell gained considerable attention in the recent years. All three-carbon electro-oxidation products, e.g., glyceric acid, tartronic acid, glyceraldehyde, mesoxalic acid, etc. are more valuable than glycerol, for instance, hydroxypyruvate costs $1000/g as a fine chemical. To achieve high yields and desired selectivity the active, selective and inexpensive electrocatalysts must be developed. The primary objective of this project is the identification of an active and stable electrocatalyst that can affect the selective electrooxidation of glycerol to the value-added products without C-C-C cleavage.The specific objectives of the research project are:1) Design of stable and active Ni-based electrocatalysts with low noble-metal content (NixPd1-x, NixBi1-x; x = 100 – 90 at.%) and high selectivity towards three-carbon glycerol oxidation products. To study the effect of particle size, surface and bulk structure, as well as composition of nanoparticles on their catalytic activity and stability against poisoning.2) Study glycerol electrooxidation on the synthesized nanoparticles using electrochemical techniques to evaluate product distribution and catalyst stability.3) Physicochemical characterizations of the fabricated nanostructured catalysts to obtain information about morphology, particle size as well as surface and bulk structure. To establish a structure-to-property correlation for the best performing catalysts that lead to high catalytic activity, stability and selectivity to desired products. My research program addresses environmentally important issues through combined fundamental and applied research related to the development of nanostructured materials for heterogeneous catalysis and energy conversion systems. The current projects that are carriedout in my laboratory constitute innovative, leading-edge research that addresses environmental sustainability through (1) the development of nanoparticle electrocatalysts with low noble metal content, which can be used to convert the chemical energy in fuels to electrical energy, (2) environmentally important technologies to explore mechanisms by which pollutants and gas emissions can be reduced from stationary and automobile exhaust systems; and (3) CO2 transformation to useful chemicals. (1) Helping to design and develop new nano-structured materials and systems(2) Synthesis and characterization of nano-structured materials. (3) Physicochemical characterization of synthesized nanoparticles using TEM, XRD, FTIR techniques(4) Electrochemical studies on the newly synthesized nano-materials in order to esteblish the structure/catalytic property relationship(5) Prepare reports, data summary, manuscript draft, oral presentation. • Innovation, ingenuity, demonstrated learning ability• Problem-solving skills • Analytical laboratory skills; experimental design, study execution, data analysis• Mathematical skills• Strong verbal and written communication. • Microsoft Office software (Word, Excel, PowerPoint)
Airships present many interesting opportunities for transport, surveillance or inspection and yet have seen little to no use in commercial or military unmanned applications. Being underpowered and typically under-actuated, airships are unable to cope with adverse atmospheric conditions and are unable to quickly change altitude to avoid obstacles, land, or resist vertical wind drafts. Several small unmanned airship with  moving platforms were developed to address these issues. Being prototypes, the research project will entail the design, fabrication, and testing the controller systems. The project will involve selecting or working with and existing controllers, wireless receivers, sensors, and actuator. The project will also include implementing control algorithms and testing the vehicle(s).Current research interests include the design and development of flexible robotic mechanisms, mobile robots, and unmanned aerial vehicles with particular focus on the design, development, and control of small unmanned airships for surveillance applications. The student is expected to conduct the above research project under the supervision and guidance of the Faculty advisor and under the guidance of graduate students currently working on the project. The student may also be invited to participate in field trial or other projects related to the field of unmmaned systems.Programming: MatLab, C++CAD: Solidworks, 3D printingBasic circuits
Infectious disease outbreak and wide spread are always one of the most challenging public health crisis faced by all levels of governments. From Ebola virus outbreak originating from West Africa in 2015, to Zika virus in South America in 2016, each attracts lots of public concerns worldwide. How to control and mitigate the impact of disease caused on affected country’s public health and economic growth is a complicated question entangled with many factors.     Mathematical modelling is widely used recently to describe the broad-scale spread of infectious diseases, and is very useful to provide best designed control measures specific to different diseases. From acute disease such as influenza to chronic infectious disease such as tuberculosis and HIV, the real challenge lies in several aspects of the mathematical modelling process. Various transmission patterns, different incubation periods and transmission periods, variable age structure for different patient groups will lead to complex structured mathematical models. Building detailed mathematical models specific to one disease is an enjoyable process to refresh knowledge from public health/epidemiology, mathematical modelling, numerical simulation, data analysis, etc. Mathematical analysis is essential to investigate the disease dynamics while the complete analysis is always challenging. Computational study is an alternative realization for model analysis, combined with data assimilation. One-order partial differential equations (PDEs) are typical mathematical models for age-structured, multi-staged disease transmission and infection progression. The model analysis and its numerical simulation attract more attention in interdisciplinary areas of applied mathematics, epidemiology and public health.    Applied mathematics, ordinary differential equations, partial differential equations, dynamical system;Mathematical modelling, human infectious diseases, statistical methods for curve fitting, data analysis.Student will be guided to build specific models from starch (4 weeks); to use data collection and statistical software to estimate parameter values and model validation (3 weeks); model output explanation and paper wrap-up (4 weeks); oral report within research group (1 week).   Students have freedom to discuss with supervisor on-site during their 12-week stay from the beginning to the end.  After the intern, the well-done research work can be published as co-author in peer-reviewed journals as an evidence of success.Familiar with the basic theory and their numerical simulations to ordinary differential equation and partial differential equation; basic statistical knowledge and skills to deal with data analysis; to use numerical software such as Matlab, Maple, R etc.  
The purpose of this project is to identify knowledge gaps and treatment uncertainties in ageing research and within global health systems in order to set priority areas for research in this field with the Cochrane Global Ageing group. This work will correspond with the strategic objectives of the recent World Health Organization Strategy and Action Plan on Ageing and Health 2016 – 2020, developed at the sixty-ninth World Health Assembly. The Cochrane Global Ageing group will be launched in October 2017, which will bring together stakeholders in global ageing to collaborate and share knowledge on existing ageing research. The next phase of the project will be a priority setting plan that will build on this collaboration and involve data collection from existing literature on global ageing. The aim of the work will be to produce evidence maps that demonstrate knowledge gaps identified from the data collection. This will highlight the key sub-topics of ageing that lack sufficient evidence and its impact on the health of the elderly. These will be outlined as priority areas under one or more of the focus points outlined by the WHO’s Strategy and Action Plan on Ageing and Health 2016-2020. The work will have a special focus on health equity as a key component of the research in global ageing. This ties in to an objective of the WHO Strategy to develop sustainable and equitable systems for providing long-term care. The equity perspective will contribute to the identification of priority areas that demand attention due to avoidable and unfair disadvantages faced by people of older age and subsets of people within this population. The priority areas identified from this project will be applied to Cochrane systematic review topics to produce reliable evidence for policy-making in global ageing.Our research team is dedicated to conducting and disseminating up to date systematic reviews with a focus on health equity and ageing.  We are based in a hospital-based research institute focused on improving care for older people, called the Bruyere Research Institute, and affiliated with the University of Ottawa, School of EPidemiology, Public Health and Preventive Medicine.The student will assist with data collection on existing research in global ageing, the development of evidence maps to highlight knowledge gaps and priority setting.Interest in health equity, skills in critical appraisal of research studies, skills with Microsoft Excel, reference management and other computer software.
In recent years, increasing attentions are paid on developing exceptional technologies for e ciently processing massive collection of heterogeneous data generated by diferent kinds of sensors. While we have observed great successes of utilizing big data in manyinnovative applications, the need on integrating information poses new challenges caused by the heterogeneity of the data. In this project, we target at geo-tagged data, and propose a cloud based platform named City Digital Pulse (CDP), where a unified mechanism andextensible architecture are provided to facilitate the various aspects in big data analysis, ranging from data acquisition to data visualization. The proposed system will use multi-model data collected from social platforms, Twitter and Instagram, etc. which include plenty of geo-tagged messages. Data analysis is performed to detect human a emotions from the user uploaded content. The emotional information in big social data can be uncovered by using a multi-dimension visualization interface, based on which users can easily grasp the evolving of human affective state within a given geographical area, and interact with the system. This ofers costless opportunities to improve the decision making in many critical areas. Both the proposed architecture and algorithm will be empirically demonstrated to be able to achieve real-time big data analysis.Abdulmotaleb El Saddik (M’01 SM’04 F’09) is Distinguished University Professor and University Research Chair in the School of Electrical Engineering and Computer Science at the University of Ottawa. His research focus on multimodal interaction with multimedia information in smart cities. He has authored and co-authored four books and more than 450 publications. Chaired more than 40 conferences and has received research grants totaling more than $18M. He has supervised more than 100 researchers. He received several international awards, among others ACM Distinguished Scientist, Fellow of IEEE, Fellow of the CAE and Fellow of EIC. The student will have define and build a given component within the system. depending on the need, the student might work on the machine learning part or the visualization part.Programing skills in java, peython, Javascript.Machine learning: SVM, and Naive BayesAsset: Neural network
African naked mole rats are the most hypoxia-tolerant mammals identified and live in a constantly hypoxic environment throughout their lives. Therefore they provide an excellent model in which to explore physiological and biochemical adaptations that mitigate the deleterious effects of systemic hypoxia. Mitochondrial function is of particular interest because these organelles are major oxygen sensors in the cell and control the production of the majority of a cell's energy. However, few studies have examined any aspect of mitochondrial function in hypoxia-tolerant species. In order to investigate this topic, students will use transmission electron microscopy as well as molecular biology approaches to assay mitochondrial density in tissues derived from naked mole rats and mice, before and after exposure to chronic hypoxia. I am interested in synaptic plasticity and related molecular mechiansms that underlie natural metabolic adaptations to low oxygen stress and enable central nerouvs system function and viability in hypoxia. Specifically, I use hypxia-tolerant comparative models and oxygen-sensitive mammalian cells and tissues to investiage the cellular and systemic mechanisms involved in hypoxia-tolerance and neuroprotection. The long-term aim of my research is to discover cellular pathways and molecular candidates that enable endogenous systemic tolerance to low oxygen stress in the brain of hypoxia-adapted species, and to translate these mechanisms to hypoxia-intolerant mammals to reverse brain injury following stroke or heart attack.Students will be responsible for conducting a complete research project, with details to be specified in discussion with the professor/host. Students will be responsible for performing experiments, analyzing data, and hopefully writing up the study for submission to a peer-reviewed journal.Students should have a strong background in biology or physiology and should be comfortable handling live animals and working with computers. Experience with tissue dissections, histology, microscopy, or molecular biology are desireable. 
African naked mole rats are the most hypoxia-tolerant mammals identified and live in a constantly hypoxic environment throughout their lives. Therefore they provide an excellent model in which to explore physiological and biochemical adaptations that mitigate the deleterious effects of systemic hypoxia. Mitochondrial function is of particular interest because these organelles are major oxygen sensors in the cell and control the production of the majority of a cell's energy. However, few studies have examined any aspect of mitochondrial function in hypoxia-tolerant species. In order to investigate this topic, students will use transmission electron microscopy as well as molecular biology approaches to assay mitochondrial density in tissues derived from naked mole rats and mice, before and after exposure to chronic hypoxia. I am interested in synaptic plasticity and related molecular mechiansms that underlie natural metabolic adaptations to low oxygen stress and enable central nerouvs system function and viability in hypoxia. Specifically, I use hypxia-tolerant comparative models and oxygen-sensitive mammalian cells and tissues to investiage the cellular and systemic mechanisms involved in hypoxia-tolerance and neuroprotection. The long-term aim of my research is to discover cellular pathways and molecular candidates that enable endogenous systemic tolerance to low oxygen stress in the brain of hypoxia-adapted species, and to translate these mechanisms to hypoxia-intolerant mammals to reverse brain injury following stroke or heart attack.Students will be responsible for conducting a complete research project, with details to be specified in discussion with the professor/host. Students will be responsible for performing experiments, analyzing data, and hopefully writing up the study for submission to a peer-reviewed journal.Students should have a strong background in biology or physiology and should be comfortable handling live animals and working with computers. Experience with tissue dissections, histology, microscopy, or molecular biology are desireable. 
African naked mole rats are the most hypoxia-tolerant mammals identified and live in a constantly hypoxic environment throughout their lives. Therefore they provide an excellent model in which to explore behavioural and physiological adaptations that mitigate the deleterious effects of systemic hypoxia. In particular, information regarding the thermal and behavioural responses of naked mole rats to hypoxic exposure is lacking.In order to investigate this topic, students will place naked mole rats in a custom-designed behavioural chamber that permits manipulations of environmental temperatures and oxygen/carbon dioxide levels. Behaviour, body temperature, and metabolism will be monitored non-invasily while animals are exposed to hypoxia and various thermal gradients. I am interested in synaptic plasticity and related molecular mechiansms that underlie natural metabolic adaptations to low oxygen stress and enable central nerouvs system function and viability in hypoxia. Specifically, I use hypxia-tolerant comparative models and oxygen-sensitive mammalian cells and tissues to investiage the cellular and systemic mechanisms involved in hypoxia-tolerance and neuroprotection. The long-term aim of my research is to discover cellular pathways and molecular candidates that enable endogenous systemic tolerance to low oxygen stress in the brain of hypoxia-adapted species, and to translate these mechanisms to hypoxia-intolerant mammals to reverse brain injury following stroke or heart attack.Students will be responsible for conducting a complete research project, with details to be specified in discussion with the professor/host. Students will be responsible for performing experiments, analyzing data, and hopefully writing up the study for submission to a peer-reviewed journal.Students should have a strong background in biology or physiology and should be comfortable handling live animals and working with computers. All project-specific training will be provided. 
Undergraduate research assistants who join my research group through this program would work on a number of different qualitative, multi-methods, and mixed methods projects, depending on interests, research background, and language skills. Projects include documenting women's experiences with obtaining abortion care and placing child for adoption in Canada, the reproductive health training of medical students in Jordan, and the reproductive and sexual health experiences of US Peace Corps Volunteers.As holder of an Endowed Chair in Women’s Health Research and as an Associate Professor at the University of Ottawa, my research program is dedicated to conducting policy relevant and action- and intervention-oriented research on comprehensive reproductive health issues. Building on nearly a decade of experience within the non-profit research sector, my research portfolio is characterized by collaborations and partnerships with a variety of public sector, non-governmental, academic, and community-based stakeholders and centers on three main streams: 1. Expanding access to emergency contraception; 2. Increasing access to safe, high quality, and affordable abortion services; 3. Improving the reproductive health training At any given time there are 25 active research projects in a dozen countries within my group. Interns will be assigned to an existing study team based on thematic interest, language skills, and methodological experience. Example internship projects include conducting in-depth interviews with women regarding their experiences obtaining reproductive health services, developing multi-lingual online and print resources dedicated to various reproductive health topics, surveying health service providers, and analyzing existing datasets. As a result of participation, interns will gain skills in designing, conducting, analyzing, and disseminating action- and intervention-oriented health services research. More information about my research portfolio can be found at:  http://www.iph.uottawa.ca/eng/about/foster.htmlAn interest in reproductive health is essential. Other requirements include an openness to learning about qualitative research methods, comfort working both independently and in a team, and excellent writing skills.
With the ultimate goal of improving the quality of healthcare delivery, we propose to use deep machine learning to develop a ‘decision support tool’ that be used to select the most appropriate test for patients requiring non-invasive investigations for coronary artery disease.Using the existing databases at the University of Ottawa Heart Institute (treadmill exercise stress test (EST), stress echocardiography (ECHO), single photon emission computed tomography (SPECT), positron emission tomography (PET), coronary computed tomography angiography (CCTA), and invasive coronary angiography (ICA)) Patient specific information, test results and subsequent testing and their results will be collected. Required patient information will include but not be limited to: age, sex, symptoms and symptom severity, cardiac risk factors, medications, co-morbidities, allergies, exercise ability, contraindications specific to each test, height, weight, heart rate, blood pressure, and renal function. Patients will be excluded from the study if there is significantly incomplete information in the database or the test was performed as an in-patient.Using these databases, a computer (using deep machine learning) will build models (based on patient demographics/co-morbidities/symptoms/etc) that would guide “individualized” test selection  that would be most cost-effective (see outcome measures below).Clinical cardiology and clinical research in non-invasive cardiac imaging. Interest in researching how modalities (exercise treadmill stress, echocardiography, single photon emission tomography, position emission tomography, computed tomography and magnetic resonance imaging) improve patient outcomes.Under the supervision of clinicians and scientists, the student will work independently to acquire necessary data for analysis and develop/modify deep learning software.Looking for a hardworker who is a quick learning and willing to work independently. Experience in artificial intelligence, deep learning, neural networks are assets.
Fuel cells are promising alternative in automobile and stationary power generation. Direct Ethanol Fuel Cells (DEFCs) offer significant advantages due to ethanol non-toxicity and renewability and its high power density. Development of the efficient catalysts for ethanol oxidation reaction (EOR) that break C–C bond and produce CO2 has attracted great attention and represents one of the major challenges in electrocatalysis. It has been shown recently that Ni-based nanoparticles are promising electrocatalysts for EOR in alkaline media. However, existing catalysts can only partially oxidize ethanol and produce acetate, whereas very high potentials are required to reach the complete oxidation. A long-term goal of this research program is to develop low-noble metal content electrocatalysts for high power direct ethanol fuel cells. The specific objective of this proposed research is to synthesize efficient nanostructured Ni based electrocatalysts and their application for ethanol electrooxidation in alkaline media.Objectives:The specific objectives of the research project to be carried under this program are:1) To design multifunctional electrocatalysts with low noble-metal content and high activity for reaction of ethanol electro-oxidation.2) To study the effects of the support material, e.g., metal oxides (SnO2, CeO2, TiO2) on the activity of nanoparticals towards ethanol electro-oxidation. Moreover, particle size, surface and bulk structure, as well as composition of nanoparticles will be studied in relation to their catalytic activity and stability against poisoning.3) To establish a comprehensive correlation between the supported nano-particle structure and their catalytic activity for ethanol electro-oxidation. To this end, electrochemical and physicochemical methods will be usedMy research program addresses environmentally important issues through combined fundamental and applied research related to the development of nanostructured materials for heterogeneous catalysis and energy conversion systems. The current projects that are carriedout in my laboratory constitute innovative, leading-edge research that addresses environmental sustainability through (1) the development of nanoparticle electrocatalysts with low noble metal content, which can be used to convert the chemical energy in fuels to electrical energy, (2) environmentally important technologies to explore mechanisms by which pollutants and gas emissions can be reduced from stationary and automobile exhaust systems; and (3) CO2 transformation to useful chemicals (1) Helping to design and develop new nano-structured materials and systems(2) Synthesis and characterization of nano-structured materials. (3) Physicochemical characterization of synthesized nanoparticles using TEM, XRD, FTIR techniques(4) Electrochemical studies on the newly synthesized nano-materials in order to esteblish the structure/catalytic property relationship(5) Prepare reports, data summary, manuscript draft, oral presentation. • Innovation, ingenuity, demonstrated learning ability• Problem-solving skills • Analytical laboratory skills; experimental design, study execution, data analysis• Mathematical skills• Strong verbal and written communication. • Microsoft Office software (Word, Excel, PowerPoint)
This project aims to critically investigate the impact the Multiculturalism Act has had on representation of immigration on Canadian theatre stages; to study the emerging practices of integrating immigrant theatre makers into Canadian theatre that go beyond immigrant/mainstream binaries and allow immigrant artists participate in imagining Canadian nationhood on stage (Filewod 2002), and to develop a comprehensive picture of immigrant theatre practices in Canada through building the Digital Timeline Display, provisionally entitled Theatre and (Im)migration: Staging Canadian Multiculturalism Act. By reviewing the effects of immigration on development of Canadian theatre and drama, the project aims to a) study the artistic methods through which the experience of immigration is communicated in Canadian theatre; b) investigate how immigrant theatre artists deal with notions of authorship, subjectivity, repertoire, and spectatorship; c) identify new paradigms of immigrant dramaturgy and theatre aesthetics by questioning how the established dramatic and theatrical forms are re-imagined in the emerging canon of Canadian immigrant drama; and d) re-evaluate the existing models of performance analysis used to discuss immigrant theatre practices. Working on this project, the students will learn how to collect, analyze and visualize data through building and maintaining the Digital Timeline Display. Students will have a chance to study archival documents, including scripts, directing notes, critical reviews, drafts of dramatic scripts, and audio-visual files of the chosen theatre companies. They will be tasked to confirm bibliographical data, verify quotations, and create an updated bibliographical data about immigrant theatre practices in Canada. This work will equip them with the necessary analytical tools, such as reading comprehension of primary and secondary sources (plays and performances), the ability to select only the most relevant material for a chosen theme of research, to use critical descriptions of performances and connect them back to the collected data, as well as help them design their own research questions.My assistants will be involved in collecting data, developing theoretical framework and research methods for this project. They will build Digital Timeline Display, Theatre and (Im)migration: Staging Canadian Multiculturalism Act dedicated to showcasing the evolution of immigrant theatre practices in Canada. This display will be used for visualization of collected data, offered through the “Timeline JS” software available at the University of Ottawa library, which will act as its hosting domain. Students will work under my supervision and in close collaboration with the University of Ottawa’s specialists in digital humanities, who will teach them basic skills in digital literacy.  
Infrastructure around the world is rapidly aging and in need of repair, rehabilitation, and/or replacement. Understanding the structural implications of deterioration mechanisms (corrosion, alkali-silica reaction, etc.) and strategies for monitoring and rehabilitating structural elements are needed. Students will work with ongoing research projects exploring some of the various challenges associated with our deteriorating concrete structures and possible solutions.My research focuses on 1) the use of sustainable concrete materials and FRP composite materials for structural applications; 2) the structural implications of common deterioration mechanisms in reinforced and prestressed concrete structures; 3) rehabilitation and structural health monitoring strategies. I am interested in studying how the use of recycled concrete aggregates and low cement concrete affects the short and long-term behaviour of concrete structures. The behaviour of structures affected by corrosion, alkali-silica reaction, delayed ettringite formation, freeze-thaw cycles, extreme temperatures, etc., are other important areas of interest.Students will work within a research group to support the research projects of graduate students pursuing Masters and Doctoral programs. Students will be expected to contribute to the needs of the project particularly related to the experimental work in the structures laboratory including concrete batching, specimen fabrication, test setup and instrumentation, data acquisition, etc. Students will be expected to complete mandatory safety training and follow all safety protocols required in the laboratory. Students may also have opportunities to aid in design and analysis work, including the use of advanced structural health monitoring technologies such as fibre optic systems and digital image correlation techniques.Students should be enrolled in a civil engineering program (or similar) and have a basic understanding of the design of reinforced concrete structures.
There is a broad consensus among researchers, librarians, research funding agencies, non-governmental organizations and even most scholarly publishers that today the optimum method of sharing the results of research is open access, that is, articles, books and data that are freely available through the internet. The dilemma is how to transform a system based on demand (subscriptions and purchases) to a system based on production in order to sustain free access for the reader. Sustaining the knowledge commons targets the means of transformation by studying the models used by open access scholarly journals (for example, article processing fees or subsidies). Thanks to a generous grant from the Social Sciences and Humanities Research Council, we are a team in the process of growth consisting of the principal investigator and several students, most of whom are at the doctoral level. We are conducting a longitudinal study using an innovative open research approach. We publish our data and results as part of the work process. The idea is to facilitate research in this area (other researchers use our data, for example) and to speed up knowledge translation, because there are organizations that want to accelerate the transformation process by using their funds, like the signatories of OA 2020 http://oa2020.org/. The central idea driving this research is that humanity collectively shares all of our knowledge. Everyone should thus be able to access scholarly works free of charge and everyone capable should be welcome to contribute to the knowledge commons. We study alternative economic approaches, for example the commons and the gift. We do quantitative research on costs related to producing a scholarly article. We also do qualitative research, talking with the directors of scholarly journals about the resources required for journals to be open access. The approach is one of open research; to learn more: sustainingknowledgecommons.orgDue to the emphasis on student training in this project, the intern, a member of a research team, will be invited to complete the following tasks: data collection (quantitative research processes), literature review, data analysis using descriptive statistics, writing posts for the official project blog, writing grant applications, participating in data analysis, contributing to articles and presentations. All of this work is done in a collaborative spirit, and the intern will be supported by the principal investigator as well as by other research team members. We share our results in small informal groups. This is excellent training for a student who is interested in scientific research processes and will permit the acquisition of a level of research skills that will be an excellent preparation for graduate studies. The student will also gain experience in data analysis and management and will become familiar with the use of software tools such as Excel, open source statistical packages such as JASP or PSPP and web publication using Wordpress. These competencies are essential to today's professional regardless of specialization.  Preferred: knowledge of open access and/or open science, experience with academic writing, social media, research processes, teamwork. Attention to detail (e.g. research data gathering and management, analysis of large datasets with tools like the open source data statistical package JASP or PSPP) is desirable. French / English bilingualism, and/or other languages, would be an asset.
ll y a un large consensus parmi les chercheurs, les bibliothécaires, les organismes subventionnaires, les organismes non gouvernementaux et même la plupart des maisons d’édition, qu’aujourd’hui la méthode optimale de partage des résultats de recherches est la publication en libre accès, ce qui signifie que les articles, livres, et données sont disponibles gratuitement sur l’internet. Le dilemme consiste en comment transformer un système basé sur la demande (abonnements et achats) en un système basé sur la production afin de soutenir l’accès gratuit aux revues scientifiques pour le lecteur. Le projet Soutenir les savoirs communs analyse ces transformations en étudiant les modèles utilisés par les revues savantes en libre accès (par exemple, les frais de publication ou les subventions).   Grâce à une subvention généreuse du Conseil de recherche en sciences humaines, nous sommes une équipe grandissante qui comprend la chercheuse principale et quelques étudiants, la plupart au troisième cycle. Nous faisons une étude longitudinale en utilisant l’approche innovatrice de la recherche ouverte : nous publions nos données et nos résultats en processus de travail. L’idée est de faciliter la recherche (d’autres chercheurs utilisent nos données, par exemple) et d’accélérer le transfert des connaissances, en lien avec les organismes qui veulent accélérer la transformation en libre accès en utilisant leurs fonds, comme les signataires de OA2020 http://oa2020.org/ <http://oa2020.org/>L’idée centrale de cette recherche est que l’humanité partage la somme de nos connaissances. Que tout le monde peut accéder aux œuvres savantes gratuitement. Que toute personne capable peut contribuer au savoir commun. Nous étudions des approches économiques alternatives, par exemple les communs et le don. Nous faisons de la recherche quantitative – quels sont les coûts de production des articles savants? Nous faisons aussi de la recherche qualitative, en discutant avec les directeurs des revues savantes des ressources requises pour que les publications puissent être en libre accès. L’approche utilisée est la recherche ouverte. Pour savoir plus: sustainingknowledgecommons.orgTravaillant sous la supervision de la chercheuse principale, l’étudiant, membre de l’équipe de recherche, sera invité à remplir les tâches suivantes : collectes de données (processus de recherche quantitatif), revues de la littérature, analyse de données en utilisant les statistiques descriptives, rédaction de textes pour le blogue officiel du projet, rédaction de demandes de subvention pour la recherche, participation aux analyses des données, contributions aux articles et aux présentations. Le tout s’effectue dans un esprit collaboratif, et le participant sera supporté par la chercheuse principale de même que par les autres membres de l’équipe de recherche. Nous partageons nos résultats en discutons en petits groupes informels. C’est une excellente formation pour l’étudiant qui s’intéresse aux processus de la recherche scientifique, qui lui permettra d’acquérir un niveau d'expérience de recherche qui constituera une base excellente pour les études de deuxième cycle. L’étudiant développera de plus des compétences certaines en gestion et en analyse des données. Il se familiarisera avec les outils de la recherche tels que les logiciels d’analyse statistique (JASP), de bureautique (Excel) et de publication web (Wordpress). Ces compétences sont essentielles au professionnel actuel, peu importe sa spécialisation. Préférable: Connaissance du libre accès et /ou science ouverte, expérience en rédaction universitaire, médias sociaux, processus de recherche et/ou travail en équipe sont préférables. Il est aussi souhaité que le participant ait le souci du détail (par exemple, travail impliquant la gestion de métadonnées et d’analyse de données massives à l’aide de logiciel de statistique (JASP ou PSPP). Le bilinguisme anglais-français, et/ou autres langues, serait un atout.
Mobile Device Authentication:The project requires a student to investigate theoretical, but practical, methods for authenticating wireless devices and/or their users, both when security is being established and then, subsequently, when security is being verified or sustained subsequently.  This work breaks down into five main sub-tasks:   . Review and analysis of existing methods for mobile device security establishment (or other authentication methods)   . Categorization of such techniques using a suitable taxonomy (e.g. hardware, firmware, software, network-level, etc.)   . Review and analysis of existing methods for device and/or user authentication (e.g. physical layer methods and network-level protocols) that are suitable for mobile devices with varying capabilities and that must operate in both public and private network environments   . Definition of the relevant design criteria for the design of such mobile device authentication methods or systems   . Definition of a novel authentication protocol or method and the implementation of a representative prototype for such a system, time permitting and also subject to the experience level of the student. Main Objective: Create and analyze a suitable authentication/security establishment design for 'usability' and practicality, in terms of measurable hardware or software requirements.  The main work output is a research report, containing a literature review and the accompanying critical analysis.  However, practical implementation of the method would be highly desireable.Stretch Objective: Analyze the related privacy concerns, associated with such a schemeI am focused on methods for establishing security in mobile devices with networking capability.  This includes attacks and the corresponding defences, as security is being established for the first time and also being re-established after a device has been lost or compromised.  I believe that hands-on knowledge of the operation of the hardware, firmware and embedded software is an advantage for the security analysis of such devices.  I am also very interested in the accompanying privacy issues associated with such devices.  While networks of these devices are growing in size and ubiquity, their sophistication is not increasing as quickly.The successful applicant is expected to be independent and motivated.  He/she should expect to "get out" of this term what he/she "puts in".  As a supervisor, I can help move you up the learning curve quickly and I have plenty of industry experience managing technical staff to achieve excellent results.  Four months is not a lot of time, so progress must be methodical.  You work must be documented as you go along.  In short, you will be working in a pretty typical engineering environment.  In such environments, personal organization and a "results" focus are both very important.  You will have an opportunity to refine your research task further, based on what you find with your initial literature survey.Security and privacy are technical study areas, requiring relatively high levels of mental dexterity and the ability to reduce complex systems down to simpler and more understandable levels.  The ideal student would have experience and/or interest with software and hardware system design and be prepared to learn basic device architecture, as required.  The objective for this work is to make a contribution to the literature.  Given the time available, this requires good organizational skills and strong critical analysis skills, with an element of creativity.  Therefore, technical research experience and with writing technical reports in English would be important advantages.
The Molecular Imaging Probes and Radiochemistry Laboratory at University of Ottawa Heart Institute specializes in all research areas relevant to the development of radiotracers for cardiovascular and other diseases. The major themes of our research include discovery of new methods for incorporation of short-lived positron-emitting isotopes into small molecules and bioconjugates, as well as in vitro and preclinical development of targeted probes for molecular imaging. To give ourselves the greatest likelihood of successfully developing technologies that will have a positive impact on human health, we need to consider practical solutions to the restrictions of handling short-lived isotopes for medical imaging, as well as fundamental advances in synthetic chemistry that have the potential to transform our field.Carbon-11 and fluorine-18 (11C and 18F, 20.4 and 109.8 min half-lives, respectively) are produced in our cyclotron facility and directly incorporated into radiolabeled molecules using well-defined approaches that give access to a limited number of tracers. Our goal is to expand the types of molecules that can prepared using these isotopes by developing new approaches to reactions specifically designed to meet the needs of radiochemists. For example, using 11C-carbon dioxide, we can prepare reactive intermediates for carbon-heteroatom bond formation in complex molecules. In this project, we are exploring novel chemical intermediates, developing methods to access them with 11C and 18F, and discovering new transformations to convert these into new potential imaging agents.The Molecular Imaging Probes and Radiochemistry Laboratory at University of Ottawa Heart Institute has an opening for a co-op student to contribute to the development of new radiochemical transformations with short-lived isotopes. The overall goal of this project is to discover new reactions and methods for incorporating positron emitting isotopes into small molecules and bioconjugates to enable the preparation of molecular imaging agents. Our labs are an interdisciplinary research environment that works closely with other biomedical research groups as well as engineering, chemistry, imaging, and clinical hospital staff.In the proposed project, the student will be responsible for preparing new synthetic intermediates and analytical standards to support isotopic labeling and reaction development. The student will gain extensive training in synthetic, medicinal, and radiochemistry, including experimental design and setup, safe handling techniques, and analytical interpretation of results. Trainees in our laboratory can expect to learn and utilize tools for accessing the research literature and contribute to designing their own day-to-day research plans. This includes maintaining a detailed laboratory notebook, presenting well-crafted research proposals and ongoing reports to the group and externally. Our lab is an interdisciplinary environment within a hospital setting, and trainees will have the opportunity to interact and work with chemists, radiochemists, molecular biologists, engineers, imaging physicists, materials scientists, and clinicians. Trainees at all levels have the opportunity to contribute to the design and leadership of their own projects, and access personal mentorship for their work and careers. Opportunities also exist to cross-train with other lab members in related techniques, such as in vitro biochemistry and preclinical imaging. The successful candidate will be responsible for preparing new synthetic intermediates and analytical standards to support isotopic labeling. Training will be provided in chemical synthesis and purification, analytical chromatography, radiochemistry with short-lived isotopes, and state-of-the-art instrumentation for handling radioactive isotopes. Previously experience in synthetic and organic chemistry is required. Familiarity with analytical techniques and the principles of radiation are beneficial, but not necessary. Strong communication skills and an interest in research will be key for the successful applicant. Our lab seeks diligent and motivated trainees at all levels.
Bumble bee is beneficial insect pollinating many commercial crops such as blue berry. They are eusocial insects and show highly organized social behaviour. Since their size of colony are capable of manipulation compared to honey bee, we will start to study the function of neural circuits and behaviour in bumble bee colony.CRISPR/Cas9 is creating new field of genetics of almost every species. We will start Bumble bee genetics with Catherine Plowright at Department of Psychology in University of Ottawa. The students will be involved to develop a platform to conduct genetic manipulation of Bumble bee.You will bridge the collaboration between Bumble bee lab and Fruit fly genetics lab. Basic biological knowledgesEngineering skills to build tools

Une question ouverte dans ce domaine est de caractériser la restriction d'une représentation irréductible (de dimension infinie) d'un groupe p-adique G à un sous-groupe compact ouvert maximale.  Par exemple, il pourrait s'agir du groupe de matrices de déterminant 1 sur un corps p-adique k, et son sous-groupe de matrices ayant éléments entiers.  On ne connait pas encore la théorie des représentations de tels sous-groupes, mais parmis ses représentations nous connaissons celles de profondeur 0.  Elles sont équivalentes à des représentations de certain groupes finis associés à G (dans notre exemple, de matrices de déterminant 1 ayant éléments tirés d'un corps avec q éléments).  Ces représentations sont de dimension fini, et sont classifiés, mais plusieurs questions sont toujours ouvertes.En particulier, une question est de comprendre la décomposition de la représentation (dite cuspidale) du groupe fini à un sous-groupe (dite parabolique).  Il n'existe que peu de resultats dans cette direction.  Les questions qu'on se pose: quand est-ce que cette restriction est encore irréductible?  quand est-ce que la décomposition est simple?  étant donnée deux représentations cuspidales liés, quand peut-on les distinguer par leur restriction à un parabolique?The representation theory of groups is the study of vector spaces equipped with a linear group action.  In my case, the groups of interest are algebraic groups over p-adic fields, or rather their compact open subgroups, which are arithmetically related to finite groups of Lie type.  This is a vast and rich area, using tools from harmonic analysis to number theory; my own work uses primarily algebraic approaches.  La théorie de représentations est l'étude d'espace vectoriels équipés d'une action linéaire d'un groupe.  Dans notre cas, les groupes à quels on s'intéresse sont les groupes algébriques sur un corps p-adique, ou plutôt leur sous-groupes compacts et ouverts qui sont étroitement lié à certains groupes finis dites de type Lie.  C'est un domaine de mathématiques vaste, qui incorpore une variété d'outils de l'analyse harmonique jusqu'à la théorie des nombres; mon approche emploie principalement des techniques algébriques.The student will study algebraic groups over finite fields, towards understanding the groups and representations involved.  Depending on the student's interest and aptitude, he or she may tackle some low-rank cases using specialization mathematical software (Sage or Gap).  He or she will, with the help of the supervisor, answer some of the questions of interest in some small-rank cases.  The goal will be to formulate some conjectures relating to the decomposition in general, and establishing some results if possible.  These results will also be related to the initial decomposition problems, allowing the student to learn about the larger context of this work.In addition, the student will participate in the student seminar with other members of the supervisor's research team, and other students in the department; the student will be expected to volunteer to give one or two talks over the summer, as well as to attend most other talks.  The student will complete a written report summarizing their research by the end of the summer.L'étudiant étudiera les groupes algébriques sur un corps finis, vers une compréhension des groupes finis de type Lie, et leur représentations.  Dépendant de l'intêret de l'étudiant(e), il/elle pourrait étudier quelques exemples de petit rang en utilisant un logiciel comme Sage ou Gap.  Il/elle cherchera à répondre aux questions du superviseur concernant le groupe, et aidera à formuler des conjectures concernant la décomposition en générale, en établissant quelques résultats si possible.  On reliera ces résultats au problème originale de la décomposition, permettant ainsi à l'étudiant(e) d'apprendre le context de son travail.En plus, l'étudiant(e) assistera au séminaire d'étudiants de 1er cycle et travaillera en équipe avec autres étudiants du groupe de recherche du superviseur.  L'étudiant(e) se présentera bénévole à présenter une ou deux fois au séminaire, et écrira un rapport détaillant sa recherche à la fin de la session.The student will have mastered group theory, linear algebra, and have a basic understanding of finite fields (eg: a course in number theory or ring theory).  Knowledge of Lie groups or Lie algebras, or of algebraic groups, is a plus.  Interest in algebra is essential.
Lie groups and Lie algebras are nowadays some of the central objects in mathematics. They play a key role in describing continuous symmetries in geometry, and they arise in many unexpected situations, linking algebra to geometry and combinatorics. The goal of this project is to study a generalization of the notion of a Lie algebra, which arises in connection with supersymmetry in physics. This generalization is known as a Lie superalgebra. Lie superalgebras share great resemblance to Lie algebras, but what makes them interesting is the points of divergence of their theory from the theory of Lie algebras. For example, one knows that unlike what happens for simple Lie algebras, the category of modules over a simple Lie superalgebra is not semisimple. This means that there are many more interesting examples of representations of simple Lie superalgebras. One can also go beyond Lie superalgebras and consider algebraic objects with a more refined structure, namely a "grading" by a finite abelian group more general than the cyclic two-element group. Such an object is called a "Lie color algebra". One of the goals of this project is to obtain a better understanding of the representation theory of the latter class of algebras by utilizing an auxiliary algebraic structure known as the "universal enveloping algebra". This problem involves a bit of combinatorial tools such as Young Tableau and the RSK algorithm. My area of research is the theory of Lie Groups and Lie algebras, and its applications. Currently, I am working on problems which create a link between algebraic and combinatorial aspect of Lie theory. In particular, the algebraic side concerns the eigenvalues of certain operators which arise from an algebraic object known as the "universal enveloping algebra", and many important classes of multi-variable polynomials, known as Jack polynomials, Macdonald polynomials, and their shifted analogues. Many properties of the latter polynomials (for instance, closed form formulas) can be described elegantly using combinatorial tools, such as the theory of Young tableaux.In the first stage of the project (roughly the first month) the student will acquire the needed background through learning about basic Lie theory and in particular about Lie superalgebras. The second stage will be devoted to examining examples, performing computations, formulating plausible conjectures, and possibly proving them! The outcome of the project will be a self-contained and well-written report. If some conjectures are proved, the project will be published as a research article.A solid background in 2nd year/3rd year level courses that cover "Linear Algebra" and "Groups, Rings, and Fields" is crucial.  Familiarity with document preparation systems such as LaTeX will be an advantage.
A polynomial in n variables x_1,...,x_n s called symmetric if it does not change by any permutation of these variables. Symmetric polynomials are nowadays ubiquitous in many areas of mathematics. For instance, Schur polynomials are a kind of symmetric polynomials connected to group representations and to cohomology theory of homogeneous varieties. The theory of symmetric polynomials plays a significant role in many of the recently discovered connections between different areas of mathematics. The study of symmetric polynomials uses several tools from combinatorics, e.g., Young diagrams. One of the beauties of the theory of symmetric polynomials is that many algebraic facts about symmetric polynomials can be understood and expressed concretely in terms  of combinatorial operations. The goal of this project is to study a generalization of symmetric polynomials which are related to certain algebraic objects referred to as Lie superalgebras. Lie superalgebras were discovered in connection with physics and supersymmetry, but they now form a subject of independent interest which shed light on other algebraic and geometric structures.Our goal in this project is to investigate which of the most important classes of symmetric functions have supersymmetric counterparts with possess similar attributes. One example is Schur polynomials, which are known to have supersymmetric analogues.My research focuses on Lie groups, Lie algerbas, and mathematical problems that are related to their representations. Lie groups are mathematical objects that describe continuous symmetries of mathematical and physical dynamical systems. For example, the equations of classical Newtonian mechanics are invariant under isometries of the 3-dimensional space. Therefore realizations of actions of Lie groups on various spaces (in particular, vectors spaces) is fundamental in the understanding of mathematical symmetries.The student will begin by learning about basic theory of symmetric and supersymmetric functions, from the provided references. The next stage is to perform some calculations to explore the veracity of some conjectures about supersymmetric functions. If the calculations justify the conjectures, then the next stage would be to try to prove them rigorously. Otherwise, the goal would be to try to reformulate the conjectures.A solid background in basic math courses such as linear algebra, calculus and basic combinatorics is crucial. Experience with scientific computing software will be helpful but can also be acquired throughout the project. Familiarity of document preparation systems such as LaTeX will also be beneficial.
The study of Quantum Information has reinvigorated the effort to understand the fundamental concepts of Quantum Theory, such as measurement, the wavefunction, and entanglement. Photons are the ideal quantum particle with which to explore these concepts because we can manipulate them easily, with high precision, and at room temperature. We are exploring the use of generalized measurements (e.g. weak measurement) as practical tools in metrology, optics, and Quantum Information. This project will perform experiments and theory investigating how quickly we can extract information about the quantum wavefunction from an ensemble of identical particles. I am a Physics experimentalist specialized in the fields of Quantum Optics, Quantum Metrology, and Quantum Information. Quantum Optics focuses on the study of the quantum mechanical properties of light, including pulses of light that contain a single photon. I use quantum states of light to demonstrate and develop concepts and proposals from the fields of quantum metrology, which seeks to find and reach the ultimate fundamental limits of measurement set by the laws of physics, and quantum information, which strives to build a quantum computer faster than any possible normal computer for certain problems.This student project has both experimental and theoretical aspects and involves both laboratory work and anaylitical theory. The student will work within a team of researchers and learn how to conduct experiments and perform calculations in quantum optics. The student will be trained in experimental techniques to align and use optical fibers, lasers, and detectors. The work will be conducted in the University of Ottawa’s brand new Advanced Research Complex (http://www.uottawa.ca/articles/the-advanced-research-complex). State of the art photonics laboratories with precision waveguide alignment equipment, femtosecond lasers, and photon counting detectors will be used to perform the research. The student will have the opportunity to interact with internationally known optics researchers including Canada Excellence Research Chair, Robert Boyd, and King Faisal prize winner, Paul Corkum. The goal is to have publishable experimental results by the end of the student’s time at the University of Ottawa. All the previous Mitacs summer students are now coauthors on published papers on their work. Previous students have gone on to graduate school at Caltech and Stanford.The student should have some background in quantum physics. In particular, they should be familiar with how to do calculations using the Dirac's Bra and Ket formalism (i.e. <p|x>). Additionally, some familiarity with optics, programming, and laboratory experience would be beneficial but are not necessary.
Science is becoming adept at manipulating individual particles such as photons and electrons. The limits in sensitivity, speed, power, etc. of the various devices that we would use these particles in are set by the strange laws of Quantum Physics. The careful control of quantum particles will allow us to build sensors with dramatically higher sensitivity, computers than can solve intractable problems, and the first provably secure communication systems. This program will design and create a microchip of photonic circuits with which we can produce and control individual photons. The eventual goal is to create these potentially revolutionary devices.As part of this program, this student project has both experimental and theoretical aspects and involves both laboratory work and computational modeling.  The work will be conducted in the University of Ottawa’s brand new Advanced Research Complex (http://www.uottawa.ca/articles/the-advanced-research-complex). State of the art photonics laboratories with precision waveguide alignment equipment, femtosecond lasers, and photon counting detectors will be used to perform the research. The program has access to a wide array of commercial and open-source photonic modeling software.The student project will design and test optical waveguides in which we can generate single photons. Through the nonlinear optical phenomena of four-wave mixing , a waveguide pumped by a femtosecond laser pulse can potentially spontaneously produce pairs of photons. The detection of one photon then ‘heralds’ the presence of its twin. Subsequent waveguide circuits will comprise the microchip which use these heralded photons as information carriers. I am a Physics experimentalist specialized in the fields of Quantum Optics, Quantum Metrology, and Quantum Information. Quantum Optics focuses on the study of the quantum mechanical properties of light, including pulses of light that contain a single photon. I use quantum states of light to demonstrate and develop concepts and proposals from the fields of quantum metrology, which seeks to find and reach the ultimate fundamental limits of measurement set by the laws of physics, and quantum information, which strives to build a quantum computer faster than any possible normal computer for certain problems. I also investigate fundamental issues The student will work within a team of researchers and learn how to design optical waveguides using computer modeling. The student will be trained in experimental techniques to align and use optical waveguides. The student will have the opportunity to interact with internationally known optics researchers including Canada Excellence Research Chair, Robert Boyd, and King Faisal prize winner, Paul Corkum. The goal is to have publishable experimental results demonstrating photon generation in waveguides by the end of the student’s time at the University of Ottawa.The student should be from a Physics or Physics-related Engineering program (e.g. Nano, Optical, Electrical, etc.). Ideally, the student will have completed some course in optics and/or quantum mechanics. Some familiarity with computer programming would an asset.
Infectious disease outbreak and wide spread are always one of the most challenging public health crisis faced by all levels of governments. From Ebola virus outbreak originating from West Africa in 2015, to Zika virus in South America in 2016, each attracts lots of public concerns worldwide. How to control and mitigate the impact of disease caused on affected country’s public health and economic growth is a complicated question entangled with many factors.     Mathematical modelling is widely used recently to describe the broad-scale spread of infectious diseases, and is very useful to provide best designed control measures specific to different diseases. From acute disease such as influenza to chronic infectious disease such as tuberculosis and HIV, the real challenge lies in several aspects of the mathematical modelling process. Various transmission patterns, different incubation periods and transmission periods, variable age structure for different patient groups will lead to complex structured mathematical models. Building detailed mathematical models specific to one disease is an enjoyable process to refresh knowledge from public health/epidemiology, mathematical modelling, numerical simulation, data analysis, etc. Mathematical analysis is essential to investigate the disease dynamics while the complete analysis is always challenging. Computational study is an alternative realization for model analysis, combined with data assimilation. One-order partial differential equations (PDEs) are typical mathematical models for age-structured, multi-staged disease transmission and infection progression. The model analysis and its numerical simulation attract more attention in interdisciplinary areas of applied mathematics, epidemiology and public health.  Designed control is preferred for realistic consideration for policy decision. Optimization theory is the right tool to utilize to realize the ideal scenarios for better disease control and prevention.     Applied mathematics, optimization, ordinary differential equations, partial differential equations, dynamical system;Mathematical modelling, human infectious diseases, statistical methods for curve fitting, data analysis.Student will be guided to build specific models from starch (4 weeks); to use data collection and statistical software to estimate parameter values and model validation (3 weeks); model output explanation and paper wrap-up (4 weeks); oral report within research group (1 week).   Students have freedom to discuss with supervisor on-site during their 12-week stay from the beginning to the end.  After the intern, the well-done research work can be published as co-author in peer-reviewed journals as an evidence of success.Familiar with the basic theory and their numerical simulations to ordinary differential equation and partial differential equation; optimization theory and its applications; basic statistical knowledge and skills to deal with data analysis; to use numerical software such as Matlab, Maple, R etc.  
The research project aims to develop/build a novel forelimb motor learning behavioral task for head-fixed mice and perform chronic two-photon imaging to characterize learning-related changes in neural network during learning. It will involve using high-speed camera to track animal's arm trajectory, infrared beam to detect movement initiation, arduino-based program for cue and reward delivery, two-photon imaging, and matlab-based network analysis My  laboratory is specialized in doing in vivo two-photon imaging combined with behaviroral tasks to examine how do different neural ensembles in the brain change during motor learning and motor execution. We can monitor and track the same population of cells over days to weeks and capture their activity  throughout the entire period of behavioral training, in single-neuron resolution.  Students are expected to be able to build electronics and write/modifity existing codes to run the hardware. strong in programming and basic in mouse handling and surgery
Natural Killer (NK) cells potently eliminate transformed cells, however, they are often prevented from mounting anti-tumor responses. The mechanisms underlying such impairment remain unclear. PD-1, a member of the checkpoint inhibitory receptor family, is expressed and powerfully suppress the activation of tumor-infiltrating NK cells. Little is known about the mechanisms underlying PD-1 expression on NK cells. Regulatory T cells (Tregs) are a T cell population with immunomodulatory ability responsible for preventing autoimmunity. Because Tregs inhibit anti-tumor responses, we hypothesized that Tregs induce expression of PD-1 on NK cells as an immunomodulatory mechanism that tumors exploit to escape from the immune response. We found that in tumors depleted of Tregs, PD-1 expression is dramatically reduced on NK cells. We seek to:1) elucidate the mechanism(s) employed by Tregs to induce PD-1 on NK cells:When co-cultured with Tregs, NK cells robustly upregulate PD-1. We will use this easily to manipulate ex vivo system to determine whether a soluble factor produced by Tregs or direct interaction between the two cell types is responsible for PD-1 upregulation on NK cells. Soluble or cell-surface factors implicated in PD-1 induction will be verified in vivo and targeted for cancer immunotherapy.2) investigate the role of other immunomodulatory cells: Two immunomodulatory cells, myeloid-derived suppressor cells (MDSCs) and regulatory B cells (Bregs) are found in tumors, but the mechanism(s) used to suppress anti-tumor immune-responses is unknown. We will determine whether these cells induce PD-1 expression on NK cells. We will co-culture MDSCs or Bregs with NK cells, and subsequently analyze PD-1 expression on NK cells. We will also deplete these cells from tumors and assess PD-1 expression on NK cells. These studies will reveal the cellular interactions responsible for the expression of inhibitory receptors on tumor-infiltrating NK cells, potentially leading to the development of new immunotherapeutic strategies.Immunology, Tumor Immunology, Innate Immunity, Tregs, PD-1This research program will contribute to a larger set of investigations focused on understanding the mechanisms underlying the failure of NK cell responses to tumors. The two aims are independent of each other and will enhance the ability of the student to generate data for a scientific publication. The student will pursue both aims concurrently and independently under the supervision of more senior research personnel. This project will allow the student to acquire expertise in key techniques in the immune-oncology field such us:- flow cytometry- in vivo mouse work- cell culture- ELISA- qPCR- CRISPR/Cas9 based gene targetingSome of the tasks the students will be perform include to:- establish co-culture conditions for NK cells and immunomodulatory cells such as Tregs, Bregs and MDSCs- analyze expression of PD-1 on NK cells by flow cytometry- analyze protein contents with ELISAs, Western blotting and Membrane Arrays- maintain tumor cell lines in culture- establish and monitor tumors in mice- analyze tumor infiltrating leucocytes by flow cytometryThe student should be a major in Biology or a in a Medical discipline, with an interest in tumor immunology. Previous experience with mouse models, flow cytometry and cell culture would be advantageous but non necessary.
Lymphocyte activation is regulated by signaling from activating and inhibitory receptors. PD-1, a “checkpoint-inhibitory” receptor, strongly suppresses lymphocytes including T and NK cells. However, the signaling pathways inhibited by PD-1 on NK cells, as well as the molecular partners that mediate PD-1 inhibition, are unknown. We seek to:1) Elucidate the molecular machinery associated to PD-1 signaling. PD-1 contains an ITIM domain, a conserved motive used by phosphatases to dock to inhibitory receptors. In T cells, SHP-1 and SHP-2, two similar but not redundant phosphatases, are activated by PD-1. As SHP-2 is important in NK cell signaling, we hypothesize that SHP-2 pairs with PD-1 to dampen NK cell activation. We will use the human NK cell line NK92 and determine if PD-1 associates with SHP-1 and SHP-2 by immunoprecipitation and Western blotting. Moreover, to study PD-1 signaling in an unbiased fashion, we will immunoprecipitate PD-1 on NK92 cells, and analyze the immunoprecipitate by mass spectrometry. 2) Identify the activating pathways inhibited by PD-1 on NK cells. NK cell activating receptors use a diverse set of signaling pathways and it is unknown what specific molecular pathways are inhibited by PD-1, and whether different activating receptors are differently inhibited.  In T cells, PD-1 interferes with glucose metabolism by inhibiting Akt-signaling. We will analyze phosphorylation of Akt and other kinases upon engagement of PD-1 in NK cells. PD-1 ability to inhibit NK cells will be evaluated by cross linking different activating receptors expressed by NK cells, such as NKG2D, DNAM and NCR family members. As the upstream events in the signaling pathways of these activating receptors are fairly different, we speculate that different activating receptors will be differently sensitive to PD-1 inhibition. A better understanding of PD-1 signaling on NK cells will help designing new immunotherapeutic strategies to mobilize NK cells against tumors.Immunology, Tumor Immunology, Innate ImmunityThis application is part of a bigger research scheme focused on understanding the mechanisms underlying the failure of NK cell responses to a tumor challenge. The two aims are independent from each other and will enhance the possibility of the student to succeed and generate data for a scientific publication. The two aims can be developed concurrently and independently by the student, under the supervision of more senior research personnel. This project will allow the student to learn and practice key techniques in the immunology and cell signaling fields such as:- phosphoflow cytometry- immunoprecipitation and western blotting- cell culture- CRISPR/Cas9 based gene targeting- functional assay to test the activation of immune cellsThe student will:- maintain NK92 cells and several target cells in culture- perform immunoprecipitation and western blotting on cell extracts- use mass spectrometry to identify proteins that interact with PD-1- perform phospho-flow cytometry and western blotting to analyze the phosphorylation of Akt, Erk and other kinases on NK cells- generate new cell lines by retro/lenti-viral transduction and CRISPR/Cas9 based gene targetingThe student should be a biology major with interest in immunology, and particularly in immune signaling. Some experience with biochemestry techniques will be advantageous but not necessary. 
Cancer immunotherapy has achieved exciting results by targeting checkpoint inhibitory receptors on leucocytes. Checkpoint receptors have been primarily studied in T cells; whereas their role in innate lymphocytes is unknown.  Natural Killer (NK) cells are innate lymphocytes that eliminate “stressed cells”, i.e. transformed cells. The role of checkpoint receptors in suppressing NK responses to tumors remains to be elucidated. Preliminary data show that tumor-infiltrating NK cells express the checkpoint receptor LAG-3. We seek to:1) Determine the role of LAG-3 in suppressing anti-tumor NK responses.We have overexpressed the LAG-3 ligand MHC II in several tumor cell lines. We will monitor in vivo growth of tumor cells expressing or not MHC II. We hypothesize that MHC II-expressing tumor cells will inhibit NK cells via LAG-3-engagement and generate more aggressive tumors. Moreover, we will assess if LAG-3-targeted immunotherapy mobilizes NK responses to tumors by treating mice with LAG-3-blocking antibodies.2) Analyze the mechanisms underlying LAG-3 expression on NK cells.LAG-3 is upregulated by NK cells infiltrating several mouse tumors, including those generated by the cancer cell lines RMA-S or CT26. In contrast, expression of LAG-3 is absent in other tumor models, as those generated by the cell lines B16 or C1498. To understand the nature of the heterogeneous induction of LAG-3 in tumor-infiltrating NK cells, we will co-culture splenic NK cells with different tumor cells. We expect that tumor cells that induce LAG-3 in vivo, will upregulate the receptor ex vivo. We will then elucidate the mechanisms employed by the tumor cells to induce LAG-3 expression on NK cells and to verify them in vivo. If culturing NK cells with tumor cells alone proves insufficient to upregulate LAG-3, we will investigate if immune cells, by interacting with NK cells in the tumor microenvironment, are responsible for LAG-3 induction on NK cells.Immunology, Tumor Immunology, Innate ImmunityThis application is a component of a larger research scheme focused on understanding the mechanisms underlying the failure of NK cell responses to a tumor challenge. The two aims, though complimentary in their goal to understand the role of LAG-3 on NK cells, are independent from each other and will give the student an excellent chance to generate data for a scientific publication. The two aims will be developed concurrently and independently by the student, under the supervision of more senior research personnel. This project will allow the student to acquire key techniques in the immune-oncology field such us:- flow cytometry- in vivo mouse work- cell culture- ELISA- CRISPR/Cas9 based gene targetingIn the context of this project, the student will:- maintain tumor cell lines in culture- inject tumors into mice- monitor the growth of transplanted tumors- analyze tumor infiltrating leucocytes by flow cytometry- treat tumor bearing mice with immune-therapeutic protocols- establish co-culture conditions using mouse NK cells and several tumor cell lines- analyze the expression of LAG-3 by flow cytometryThe student should be a major in a biological or medical discipline, with an active interest in immunology, and particularly in tumor immunology. Previous experience in flow cytometry, in vivo work with mouse models and cell culture is a plus, but not necessary. 
Newborn hearing screening has been implemented worldwide to give children with hearing loss a better start in life. Almost half of children present with a milder hearing loss (mild loss in both ears or loss in one ear) at initial diagnosis. Prior to screening, these children were identified late and many experienced difficulty in school. Our recent research shows that screening lowers the average age of identification of these losses from 5 years to 9 months of age. We have also shown that up to a third of children with hearing loss experience deterioration in hearing.  The longer-term course of milder loss and its impact on later learning in elementary school remains unknown.  Therefore, there is considerable uncertainty about whether screening programs should try to detect and treat these losses in early childhood. Study Plan. This research will extend our previous preschool research through two projects: 1) Project 1- we will continue to collect population data on all children with mild/unilateral loss identified in the Ottawa area to examine changes in hearing, and costs related to their management. Adding to our 13-year dataset, we will accumulate detailed information about milder hearing loss on 300 children by study completion. 2) Project 2 - we will continue to follow a group of 105 children (63 hearing loss, 42 normal hearing) from our preschool study through the elementary school years to determine whether hearing loss impacts language, reading and social functioning. This study will provide detailed information about the consequences of mild/unilateral hearing loss and therefore guide clinical care and decision-making.I am a researcher in the field of Audiology, primarily in pediatric hearing loss.  My interest is in the prevalence of childhood hearing loss and the outcomes of children with hearing loss following newborn hearing screening. Student will be involved in data entry, data verification, and data analysis as well as some literature searching.  Student will work with myself as the principal investigator and with a clinical coordinator as well as a team of PhD students.  A background in health sciences, medicine, education, psychology, or related areas would be an asset.  Some experience working with quantitative data in SPSS or excel are desirable but not required. 

Le cancer du sein est une maladie hétérogène. Elle possède différents sous-types qui sont associés à différents pronostiques. L’étude des protéines exprimées dans les tumeurs cancéreuses du sein peuvent, par leur présence ou leur absence, causer un certain sous-type de cancer du sein à être associé à un mauvais pronostique. Les approches de protéomique ont identifié des protéines qui sont exprimées de manière différente chez certains sous-types de cancer du sein. Ces protéines peuvent servir d’outils diagnostiques ou pronostiques pour ces sous-types de cancer. Elles peuvent aussi représenter des cibles de médicaments pour certains sous-types de cancer du sein. Cependant, la fonction d’un grand nombre de ces protéines demeure inconnue. Il est donc difficile de comprendre quels sont les mécanismes moléculaires qui sont associés avec un mauvais pronostique de certains sous-types de cancer du sein. Toutefois, la fonction de ces protéines peu connues peut être identifiée par l’analyse de leurs interactions. Les protéines, en formant des interactions, forment des complexes protéiques et accomplissent leurs fonctions dans la cellule. Nous pouvons donc assumer, par exemple, que si une protéine X avec une fonction inconnue interagit avec de nombreuses protéines impliquées dans la division cellulaire, il est probable que la protéine X joue elle aussi un rôle dans la division cellulaire. Pour ce projet, nous allons élaborer un algorithme d’apprentissage machine et des outils probabilistes qui associeront des fonctions à des protéines qui sont exprimées de manière différente dans les tumeurs cancéreuses du sein en utilisant les informations contenues dans les interactions de protéines. Nous allons aussi bâtir des logiciels qui identifieront des groupes de protéines qui sont différentiellement exprimées et qui interagissent entre elles. Nous allons ensuite identifier les processus biologiques et les fonctions moléculaires qui sont associés avec ces protéines.Dr. Lavallée-Adam uses machine learning approaches, such as Bayesian inference and support vector machines, as well as probabilistic algorithms and statistical analyses to answer complex biological questions. The lab integrates genomics and proteomics data in order to derive novel biological knowledge about cellular mechanisms and disease processes. Dr. Lavallée-Adam’s lab aims to:-Develop algorithms for the integration of quantitative proteomics datasets into protein interaction networks to obtain a better understanding of cellular mechanisms.-Build software packages that identify biomarker signatures and allow the discovery of new drug targets for complex diseases through the integration of large-scale datasets and biological networks. Dr Lavallée-Adam utilise des approches d’apprentissage machine comme l’inférence Bayésienne, les machines à vecteurs de support ainsi que des algorithmes probabilistes et des analyses statistiques afin de répondre à des questions biologiques complexes. Notre laboratoire intègre la génomique et la protéomique afin d’acquérir de nouvelles connaissances biologiques concernant les mécanismes cellulaires et les maladies. Nous visons à :-Développer des algorithmes intégrant la protéomique quantitative aux réseaux d’interactions de protéines afin d’obtenir une meilleure compréhension des mécanismes cellulaires.-Bâtir des logiciels identifiant des biomarqueurs et des cibles de médicaments pour des maladies complexes à l’aide de réseaux d’interactions biologiques. In this research project, the student will develop a bioinformatics approach that uses protein interactions to identify the function of proteins that are differentially expressed across different breast cancer subtypes. At the beginning of the project, the student will perform a brief review of the literature of the current state-of-the-art programs in the field. The student will then design the algorithms identifying the protein functions and will be responsible for writing the programming code to integrate quantitative proteomics data to protein interaction networks. In addition, the student will execute his software packages on clinical data from our collaborator and will interpret their results. The student will have to document his work in detail. The student will also present the results of his computational tool to the rest of Dr. Lavallée-Adam’s laboratory and to his collaborator’s group. The student will meet on a regular basis with Dr. Lavallée-Adam to discuss the progress of his research project. Dr. Lavallée-Adam will supervise and advise the student throughout the entirety of the research project.Pour ce projet de recherche, l’étudiant développera une approche bioinformatique qui utilisera les interactions de protéines afin d’identifier la fonction de protéines différentiellement exprimées chez différents sous-types de cancer du sein. Pour débuter le projet, l’étudiant effectuera une brève revue de la littérature des programmes étant disponibles dans ce champ de recherche. Il développera ensuite des algorithmes identifiant la fonction de protéines et sera responsable pour l’écriture du code intégrant les données de protéomique quantitative aux réseaux d’interactions de protéines. De plus, l’étudiant exécutera ses logiciels sur des données cliniques provenant de notre collaborateur et devra interpréter leurs résultats. L’étudiant devra documenter sont travail de manière détaillée. L’étudiant présentera les résultats de ses outils computationnels au groupe du Dr Lavallée-Adam et à celui de notre collaborateur. L’étudiant rencontrera sur une base régulière Dr Lavallée-Adam afin de discuter du progrès de son projet de recherche. Le Dr Lavallée-Adam supervisera et conseillera l’étudiant tout au long du projet de recherche.The student should have a basic programming background. Any programming language is acceptable (Java, Python, C, C++, C#, Perl, Matlab, R, etc.). The student should have some background in computer science and have taken at least one course in probabilities or statistics. Knowledge in biology or biochemistry is not required, but will be considered as an asset. The student should also be able to work in a team and to speak and write in English or French.
The objective of this research project is to develop deep neural networks (within the TensorFlow framework) capable of making predictions for new materials and molecules. We will use a large database of known materials to learn the mapping between crystal structure and material properties such as color, strength, and conductivity. This model will be tested across a broad class of materials (metals, insulators, semiconductors, etc) and defects. The goal of the project is to produce a working demo of the procedure by the end of the internship. The main objective of my research is to apply computational methods to applied problems in material science, particularly as it relates to renewable energy. Recently, our group has been focused on applying the tools of deep learning to the problem of materials design. We are interested in using recent advances in machine learning methodologies (deep learning) to develop computationally tractable solutions to difficult problems in condensed matter physics with a focus on applications in the space of renewable energy materials.The student will first modify input data from a large online database so that it can be processed within the TensorFlow framework. Next, they will use the framework to design and test deep convolutional neural networks which will map structure-to-property. This process will be repeated for different variations of input and network structure to ensure transferability.The work will involve lots of hands-on development work, presenting results on a regular basis to the team and supervisor, and working in a collaborative coding environment (e.g. git). Developing the optimal network will involve a combination of creativity, experimentation, and lots of visualization.The student will also document their progress, and ideally lead / contribute to an academic article on their work.Extensive experience with Python & linux (command line tools and scripting).Experience with a deep learning framework (e.g. caffe, torch, theano, keras, or ideally, TensorFlow) is highly desirable, but not required as we can provide training. 
In accordance with the principles of the UN Convention on the Rights of the Child, there is growing recognition of the mutual reinforcement of children’s rights and the participation of young people in various forms of governance in institutions such as schools, community centres, youth clubs, NGOs, and units of city government.  There is also widespread acknowledgment that for good governance to be developed and sustained, it should be a focus of children’s citizenship education as a learning-by-doing process.  The efficacy of children’s involvement in local governance is, however, dependent on two conditionalities.  The first consists of sustained support from organizations that enable youth to participate in policy- and program-related deliberations and decision-making.  This necessitates the provision of financial, material, and human resources as well as organizational adjustments that allow for genuine youth protagonism in processes of governance.  The second conditionality is educational.  Youth participation in governance is an experiential learning process. It therefore requires mentorship to inculcate leadership skills, understanding of democratic processes, and a combined sense of collective empowerment and social responsibility. By necessitating institutional adjustments, accommodation that allows for children’s active engagement in systems of governance can also be beneficial for participating organizations.  Both these conditionalities are not easily realized or sustained. Organizations may be limited in their capacity to adjust their decision-making processes.  Likewise children’s experiential learning may be constrained by the imposition of unwarranted adult authority.  Accordingly, drawing on the principal investigators’ earlier research on child rights and education, this qualitative research project will examine youth participation in processes of governance in several institutional settings in Ottawa.  The main objectives will be to investigate;  a) modalities of youth participation;  b) mechanisms that facilitate or limit youth participation;  c) forms of teaching and mentorship ;  d) learning outcomes; & e) impact on aspects of governance.Maclure and his co-researcher, Professor Giuliano Reis, have conducted extensive research on aspects of child and youth rights in Canada and Latin America.  Specifically their attention has focused on youth social capital formation, children’s participation in education and civic activities, community- and school-based leadership, and the socio-cultural dimensions of environmental and science education.  Most of their field studies have been qualitative, often with a strong orientation towards collaboration and participation with those who are the principal subjects of research (e.g, educators, community service providers, and youth).  Their field research has generally relied on observations, participant observations, semi-structured interviews and focus The students will divide approximately 40% of their time at the University of Ottawa and 60% elsewhere conducting research fieldwork.  At the start of the assistantship the students will be introduced to several organizations that will include:  Youth Services Bureau, Ottawa Coalition of Community Housing, Ottawa City Hall, and one or more school boards.  These organizations have all endorsed the principle of youth protagonism, particularly youth participation in governance, as a centerpiece of their mandates. The students will then draw up a schedule of research fieldwork that will include attending meetings and workshops where youth are included as active participants, and undertaking observations of the scope and depth of youth participation using an observational grid created by the principal researchers.  In addition, they will schedule interviews with youth and with professionals and volunteers who work with and mentor youth. While the principal researchers will develop the initial interview protocols, the students will participate in any necessary revisions as their fieldwork progresses.At the University of Ottawa the students will spend time with colleagues at the Centre for Research on Educational and Community Services and the Michaëlle Jean Centre for Global and Community Service.  This will enable them to become familiar with past and current research on youth initiatives in the city and thus help to expand the relevant knowledge base.  They will likewise work with the principal researchers in coding and analyzing the data amassed from their fieldwork, and will participate in preliminary manuscript writing which, if published, will include their names as a co-authors.  Through these activities, not only will the assistantships be beneficial for both the students and the project, but we believe that it will serve as a springboard for additional research collaboration on youth and local governance with colleagues in Brazil.The students should be familiar with youth studies and with research related to children’s rights, including perspectives on child participation, child protagonism, and child-centered learning.  Experience working with children and adolescents will be considered an asset, but it will not be a requirement. However, the students should possess some research field experience, especially skills in observational note-taking, in interviewing and in conducting focus group discussions. English proficiency is also required.  Preference will be given to those whose focus of study (M.A. or Ph.D.) is aligned with the issues outlined in this proposal. 
This comparative project will further knowledge about the management of diversity and the relationship of local regulations and local contests to national debates about religious diversity and accommodation.  This project will focus on the following research questions:1) How is religion regulated at the local/municipal level i.e. by-laws and zoning regulations?2) Are there key areas of controversy in which the regulation of religion is focused, and do these differ in the two countries? 3) How does the local regulation of religion connect to contests over the use of space in the two countries? The main objective of this project will be to develop a data set of case studies on the local regulation of religion and corresponding local practise and resistances in Brazil and Canada.  Research on local regulation and resistances is limited: there is little substantive research that examines the ‘small scale’ contests over zoning permits, debates over by-laws and the use of space for religious purposes, and the ways that these debates are articulated and negotiated.  Yet, this is where much of the negotiation and conflict around religious diversity occurs.The MITACS Globalink opportunity will provide an important learning opportunity for a student to participate in collaborative research between Lori Beaman (University of Ottawa) and Paula Montero (CEBRAP, Sao Paulo University).  Although vastly different in many ways, there is much to be learned about diversity and its negotiation by bringing these two countries into comparative focus. Both Canada and Brazil have struggled to develop legislation and policy that addresses religious diversity in a context of majoritarian religions and minority religious identities and both countries face the problem of balancing these efforts in terms of individuals, groups and the pursuit of a national identity. Project results will be made available through the Religion and Diversity Project website, www.religionanddiversity.ca. I am Director of the Religion and Diversity Project, housed at the University of Ottawa, with 37 researchers at 24 universities in 5 countries. I hold the Canada Research Chair in Religious Diversity and Social Change. The Religion and Diversity Project is working to identify the contours of religious diversity in Canada, and the potential benefits of approaches to diversity that promote substantive or deep equality and move beyond tolerance and accommodation. My research places Canada in the context of other western democracies and works to identify global patterns in responses to religious diversity.Primarily, the student would be engaged in conducting searches for policies in both countries at the local level and then collecting evidence of any debates or controversies that have occurred regarding these local policies and by-laws.   The student will begin with gathering information about the policies themselves, and then will need to continue to uncover any media coverage or legal challenges that have arisen regarding these policies; we will narrow the search to a particular timeframe to make the data set manageable.  Once the data is gathered, the student will be required to organize it for the researchers (using Dropbox to store articles, policies and media sources) and will be asked to report on their findings of: the policy search and the controversies search.  The student would additionally be involved in some general administrative work within the office setting, providing support for the Project Manager and Information Officer related to event planning and team communication.Duties:• Data collection: Gather by-law, policy and zoning regulations at the local level that will connect to the regulation of religion in public spaces; • Data collection: Gather any media coverage or legal cases of debates or controversies regarding the local regulation of religion;•Be involved in preliminary comparative data analysis between the Brazilian and Canadian data sets, beginning by organizing the data into reports for the researchers;• Under supervision, assist with planning and coordinate events and meetings (where necessary);• Provide services related to organizational information management, such as writing, editing, publishing, information dissemination, advertising, and events planning The skills and background required of a student would be experience in and enthusiasm for data collection, including using a variety of databases and local websites (each county, city and municipal region will store their data in their own way). This position would enable the student to develop a range of skills, including data collection, research, writing, and organizational skills. He/she would also have the opportunity to strengthen his/her multi-tasking and time-management abilities in a highly professional workplace. Although team members will be actively engaged in supervising the student, she or he should be capable of working independently. 
This comparative project will further knowledge about the management of diversity and the relationship of local regulations and local contests to national debates about religious diversity and accommodation.  This project will focus on the following research questions:1) How is religion regulated at the local/municipal level i.e. by-laws and zoning regulations?2) Are there key areas of controversy in which the regulation of religion is focused, and do these differ in the two countries? 3) How does the local regulation of religion connect to contests over the use of space in the two countries? The main objective of this project will be to develop a data set of case studies on the local regulation of religion and corresponding local practise and resistances in Germany and Canada.  Research on local regulation and resistances is limited: there is little substantive research that examines the ‘small scale’ contests over zoning permits, debates over by-laws and the use of space for religious purposes, and the ways that these debates are articulated and negotiated.  Yet, this is where much of the negotiation and conflict around religious diversity occurs.The MITACS Globalink opportunity will provide an important learning opportunity for a student to participate in collaborative research between Lori Beaman (University of Ottawa) and Monika Wohlrab-Sahr (University of Leipzig).  Although vastly different in many ways, there is much to be learned about diversity and its negotiation by bringing these two countries into comparative focus. Both Canada and Germany have struggled to develop legislation and policy that addresses religious diversity in a context of majoritarian religions and minority religious identities and both countries face the problem of balancing these efforts in terms of individuals, groups and the pursuit of a national identity. Project results will be made available through the Religion and Diversity Project website, www.religionanddiversity.ca. I am Director of the Religion and Diversity Project, housed at the University of Ottawa, with 37 researchers at 24 universities in 5 countries. I hold the Canada Research Chair in Religious Diversity and Social Change. The Religion and Diversity Project is working to identify the contours of religious diversity in Canada, and the potential benefits of approaches to diversity that promote substantive or deep equality and move beyond tolerance and accommodation. My research places Canada in the context of other western democracies and works to identify global patterns in responses to religious diversity.Primarily, the student would be engaged in conducting searches for policies in both countries at the local level and then collecting evidence of any debates or controversies that have occurred regarding these local policies and by-laws.   The student will begin with gathering information about the policies themselves, and then will need to continue to uncover any media coverage or legal challenges that have arisen regarding these policies; we will narrow the search to a particular timeframe to make the data set manageable.  Once the data is gathered, the student will be required to organize it for the researchers (using Dropbox to store articles, policies and media sources) and will be asked to report on their findings of: the policy search and the controversies search.  The student would additionally be involved in some general administrative work within the office setting, providing support for the Project Manager and Information Officer related to event planning and team communication.Duties:• Data collection: Gather by-law, policy and zoning regulations at the local level that will connect to the regulation of religion in public spaces; • Data collection: Gather any media coverage or legal cases of debates or controversies regarding the local regulation of religion;•Be involved in preliminary comparative data analysis between the German and Canadian data sets, beginning by organizing the data into reports for the researchers;• Under supervision, assist with planning and coordinate events and meetings (where necessary);• Provide services related to organizational information management, such as writing, editing, publishing, information dissemination, advertising, and events planningThe skills and background required of a student would be experience in and enthusiasm for data collection, including using a variety of databases and local websites (each county, city and municipal region will store their data in their own way). This position would enable the student to develop a range of skills, including data collection, research, writing, and organizational skills. He/she would also have the opportunity to strengthen his/her multi-tasking and time-management abilities in a highly professional workplace. Although team members will be actively engaged in supervising the student, she or he should be capable of working independently. 
This comparative project will further knowledge about the management of diversity and the relationship of local regulations and local contests to national debates about religious diversity and accommodation.  This project will focus on the following research questions:1) How is religion regulated at the local/municipal level i.e. by-laws and zoning regulations?2) Are there key areas of controversy in which the regulation of religion is focused, and do these differ in the two countries? 3) How does the local regulation of religion connect to contests over the use of space in the two countries? The main objective of this project will be to develop a data set of case studies on the local regulation of religion and corresponding local practise and resistances in Australia and Canada.  Research on local regulation and resistances is limited: there is little substantive research that examines the ‘small scale’ contests over zoning permits, debates over by-laws and the use of space for religious purposes, and the ways that these debates are articulated and negotiated.  Yet, this is where much of the negotiation and conflict around religious diversity occurs.The MITACS Globalink opportunity will provide an important learning opportunity for a student to participate in collaborative research between Lori Beaman (University of Ottawa) and Doug Ezzy (University of Tasmania).  Although vastly different in many ways, there is much to be learned about diversity and its negotiation by bringing these two countries into comparative focus. Both Canada and Australia have struggled to develop legislation and policy that addresses religious diversity in a context of majoritarian religions and minority religious identities and both countries face the problem of balancing these efforts in terms of individuals, groups and the pursuit of a national identity. Project results will be made available through the Religion and Diversity Project website, www.religionanddiversity.ca. I am Director of the Religion and Diversity Project, housed at the University of Ottawa, with 37 researchers at 24 universities in 5 countries. I hold the Canada Research Chair in Religious Diversity and Social Change. The Religion and Diversity Project is working to identify the contours of religious diversity in Canada, and the potential benefits of approaches to diversity that promote substantive or deep equality and move beyond tolerance and accommodation. My research places Canada in the context of other western democracies and works to identify global patterns in responses to religious diversity.Primarily, the student would be engaged in conducting searches for policies in both countries at the local level and then collecting evidence of any debates or controversies that have occurred regarding these local policies and by-laws.   The student will begin with gathering information about the policies themselves, and then will need to continue to uncover any media coverage or legal challenges that have arisen regarding these policies; we will narrow the search to a particular timeframe to make the data set manageable.  Once the data is gathered, the student will be required to organize it for the researchers (using Dropbox to store articles, policies and media sources) and will be asked to report on their findings of: the policy search and the controversies search.  The student would additionally be involved in some general administrative work within the office setting, providing support for the Project Manager and Information Officer related to event planning and team communication.Duties:• Data collection: Gather by-law, policy and zoning regulations at the local level that will connect to the regulation of religion in public spaces; • Data collection: Gather any media coverage or legal cases of debates or controversies regarding the local regulation of religion;•Be involved in preliminary comparative data analysis between the Australian and Canadian data sets, beginning by organizing the data into reports for the researchers;• Under supervision, assist with planning and coordinate events and meetings (where necessary);• Provide services related to organizational information management, such as writing, editing, publishing, information dissemination, advertising, and events planning The skills and background required of a student would be experience in and enthusiasm for data collection, including using a variety of databases and local websites (each county, city and municipal region will store their data in their own way). This position would enable the student to develop a range of skills, including data collection, research, writing, and organizational skills. He/she would also have the opportunity to strengthen his/her multi-tasking and time-management abilities in a highly professional workplace. Although team members will be actively engaged in supervising the student, she or he should be capable of working independently. 
Strategies to enhance knowledge of the importance of common beans (Phaseolus vulgaris) consumption for Canadian consumers based on comprehensive, nutrition-based research, is important to successfully enhance economic value of the common bean food industry in Canada and help promote the health of the global and Canadian population. The objectives of this project are to enhance our understanding of the human health promoting potential of common beans by assessing their roles in modulating gut health, and gut-associated diseases, such as obesity. We have successfully established the foundation for studying the impact of common bean consumption on gut health, in particular, gut health issues related to inflammation, such as inflammatory bowel disease (IBD). We have demonstrated with 6 bean varieties that mice consuming diet supplemented with 20% cooked bean flour consistently demonstrate reduced colonic and systemic inflammation resulting in an attenuation of IBD-like disease severity. We have also demonstrated that this anti-inflammatory effect followed a bean-induced enhancement of gut health (colon barrier integrity, anti-microbial defense responses, and modulation of the gut microbiota composition and activity), which points to a beneficial colon “priming” effect by beans. These findings have set the stage to investigate the impacts of bean consumption on other gut-associated diseases important to Canadians, in particular obesity. We will use a high-fat diet (HFD)-induced obesity mouse model to simulate chronic low grade intestinal and systemic inflammation, which closely models human obesity progression, and test if different bean varieties can improve the obese phenotype. In this model, HFDs causes intestinal microbial dysbiosis, impairs the gut barrier integrity, and enhances microbial translocation resulting in systemic inflammation leading to enhanced adiposity, thus this model can be used to demonstrate effects of bean diets on biomarkers of gut health and subsequent obesity development.Research focus on the role of diet in the modulation of gut health and gut-associated disease processes (e.g. inflammation, metabolic dysfunction). In particular, the effects of foods which are rich in gut-health modulating bioactives (e.g. fermentable fibers and phenolics) on the colonic microenvironment including the microbiota community structure and activity, as well as the integrity and function of the colonic mucosal barrier. Utilize in vivo mouse models of gut health and disease including the high fat diet-induced mouse model of obesity to investigate how dietary components can modulate the intestinal microenvironment and impact the development and severity of obesity. The student will work alongside graduate students and post-doctoral fellows during the mouse obesity trials to help collect data (body weight, food intake, fecal/urine/blood samples); the student will participate in mouse tissue collection and processing, and in the analyses of biomarkers associated with microbial dysbiosis, intestinal barrier integrity, adipose tissue inflammation. The student will enter data into excel data sheets, conduct statistical analyses, and prepare data for presentations and publications. The student will be required to conduct literature searches and participate in lab meeting discussions and presentations.The student should have experience in conducting molecular biology techniques including qRT-PCR, and DNA, RNA, protein isolation, purification, quantification. Knowledge of techniques in immunohistochemistry  is preferred. The student should have a background in nutrition or other relevant life science areas.
We are interested in working with interns who would like to conduct research into linked open data and various data formats for representing real-world people and events. Specifically, the "Linked Open Data for Cultural History" internship will involve involve researching linked open data formats (e.g. RDF, JSON-LD), conducting linked open data experiments, and developing strategies and best practices for linked open data use in the Humanities.  While the internship involves LGLC material directly, it is suitable for any student who would like to develop linked data development and implementation skills.I am a professor of Digital Humanities at the University of Ottawa, in Canada's capital city. Digital Humanists use computing techniques to conduct research in the traditional Humanities disciplines (including English, Philosophy, Art History, and, in this project, History).  I am co-director of Lesbian and Gay Liberation in Canada (LGLC), a history project that spans 1964-1981, from the founding of the of the first gay liberation groups to the start of the AIDS crisis. The project's data are currently in XML (for preservation) and a graph database (for search).This students would work at the University of Ottawa as part of the LGLC team. The students will have their own desk and computer, and will share office space with other research assistants working on the LGLC project.  We will meet weekly in person as a lab team, and monthly, via teleconference, with project collaborators and research assistants at the four other universities involved in the project.  While the internship involves LGLC material directly, it is suitable for any student who would like to develop linked data creation and implementation skills. The students will research linked open data for three weeks, spend six weeks developing a RDF triple store from existing LGLC data in response to their research (in consultation with and with help from Constance Crompton, and collaborators at the University of Alberta and Ryerson University), and will spend the last three weeks experimenting with the triple store, writing documentation and developing best practice guidelines. The students work will directly influence the visibility of historical data on the Web. The students will be credited on the project website and on all publications or semantic web applications that result from their linked open data research.We are seeking students who are familiar with XML. Familiarity with graph databases and an interest in twentieth-century history would be excellent, but for those who are unfamiliar, there will be added training. Familiarity with JSON, XSLT, and TEI-XML would be welcome, but is not mandatory.
The student will be working to better understand how DNA is organized within bacteria with a particular focus on how traits such as virulence or antibiotic resistance spread.  We have been studying how a variety of nucleoid associated proteins, which guide the packaging of the bacterial chromosome, are organized and evolve within bacteria.  With the help of cutting edge super-resolved microscopies we have built within the lab, we are able to probe the activity of these proteins at an unprecedented level of detail while watching the chromosome repackage in response to environmental stresses.We are a biophysics laboratory that uses advanced microscopy techniques to better understand how the packaging and organization of the bacterial chromosome effects gene expression.  Research within the laboratory is at the interface between the biological and physical sciences, making the lab a truly interdisciplinary environment.  Students in the lab are generally either in the physics or bioengineering program.Dependent upon the skill sets/background of the student, each student will be responsible for running a particular facet of the research project.  A student with a stronger physical sciences background will be more involved in coding and/or optics development.  A students with a stronger biologial background will work more on the molecule biological aspects.  I prefer to give students self contained projects so that they are able to lead that aspect of the research so are able to enjoy the thrills of discovery for themselves.The student should have some background in molecular biology or bioengineering, hopefully, having worked with recombinant DNA/bacteria within an advanced biology lab or through previous research projects.  Since the lab is very interdisciplinary in scope, the student will have to be willing to learn a variety of techniques that he/she might be unfamiliar with.  Students learn to work with the microscopes (some physics is helpful, but not required), program code (experience with Python, Matlab, or similar is preferred), and spend time at the wet lab bench (good biology background).
This project involves the design and control of micro-scale swimming robots inspired by living micro-scale organisms. In 3D, swimming can be executed by several types of motion. At the micro-scale low-Re environment, fluid flows are classified as ‘creep’ or Stokes flows, and thus are speed-independent. To create forward motion, symmetry must be broken in the swimming motion. Thus, any back-and-forth oscillations will not create forward motion. Thus, bio-inspired flapping cilia and rotating flagella have been used to create motion. As an alternative, wave-like deformation could be used to create forward propulsion. This type of deformation would be difficult for traditional microrobotics actuation techniques, but could be well suited for ‘soft micro-robotics’ with distributed programmable deformation. Such micro-swimming robots have potential application in microfluidics, healthcare and in the creation of micro-scale factories. This project focuses on the creation of sub-mm size swimmers which are controlled by rotating and oscillating magnetic fields. Magnetic actuation has been a major driving scheme for untethered microrobotics in recent years. Advantages include long-range remote actuation and the ability to apply controllable forces and torques independently.The research involves study of fluid flow, magnetic actuation, micro-fabrication and controls. It will focus on creating efficient swimming micro-robots which can operate in a wide range of liquid media with high speed and precision. The research lab focuses on micro-scale robotics and bio-inspired novel locomotion systems, and features fabrication and control relating to remote actuation of micro-scale devices using magnetic fields, micro-scale robotic manipulation, smart materials, and swimming at low Reynolds number.The student will construct a magnetic driving system to control a sub-millimeter swimming microrobot. The goal of the project will be to develop control methods to steer the micro-robot in three dimensions with precision and speed. Depending on the skills and interests of the student, the focus will be on micro-robot design optimization by fluid flow and actuation study or creating robust and precise vision and control algorithms to move the micro-robot using computer control.The student should have a background in mechanical engineering, electrical engineering, biomedical engineering or related field with strong interest in fluid mechanics, controls or micro-fabrication. Hands-on practical experience will be highly valued, as the project will have both theoretical as well as practical components.
Over the past decade “social justice” has increasingly been the object of study in a multitude of academic disciplines and professional fields of practice, including archives.   Archives feature regularly in controversies over the weight and responsibility of the past, and archivists suggest that records play an essential role in shaping common understandings about past injustices. However, the precise channels and depth of their impact remains poorly understood.  There is a need to probe and delineate the social justice impact of archives. This research will investigate the impact of archives of witness testimony on social justice.  Over the last two decades, witness testimony, which had previously been questioned as unreliable historical sources have come to seen as providing essential information for reconstructing past events.   As Assmann (2006) notes, while witness testimony may at times prove inaccurate, this  “however, does not invalidate them as a unique contribution to our knowledge of the past”. ( P. 263 )   These materials provide a highly personal account of the past that can have a significant impact on their listener or viewer.   Testimony archives provide a diversity of voices and experiences while revealing a highly subjective view of an experience.  This chapter will discuss the value of witness testimony as sources of historical evidence and its potential impact on fights for justice.   The current research project will review the literature on witness testimony and create a list of archives that hold witness testimony.  The objectives of this research are to •Better understand how archives have assisted or failed to assist in righting injustices and supporting social justice struggles; and •Develop an evidence-based approach to understanding the social justice impact of archivesAleida Assmann.  “History, Memory and the Genre of Testimony. Poetics Today  26, no 2.. . 261-73My main area of research focuses on understanding how people search for and use archival material.  I am particularly interested in the potential impact archives has on fights for social justice.  The student will conduct a search for literature related to witness testimony and create an annotated bibliography of relevant literature.  The student will also survey archives holdings to locate material related to witness testimony.The student would ideally have an interest in history and issues related to social justice.  Previous experience conducting literature reviews would be highly beneficial. 
Background: Protozoa are a vital part of the intestinal microbiome. Studies in mice and humans demonstrated a 0.5-45% colonization rate depending in the cohort of subjects analyzed. A prominent family of protists are the Tritrichomonas. We recently identified Tritrichomonas musculis (T.mu) and T. muris as a permanent commensal member of the mouse intestinal microflora. We demonstrated that T.mu colonization rapidly reshaped the intestinal immune landscaped and resulted in a life-long activation of the immune barrier in the gut. This chronic activation of the gut immune system exacerbated the severity of intestinal auto-immune inflammation, while reducing the severity of bacterial infection due to an increase immune threshold.Rational:With a strong immune-modulatory capacity after colonization, T.mu could be utilized to selectively activate the immune system to fight intestinal bacterial pathogens. While chronic immune activation of T.mu results in unwanted long-term effects on the host, exacerbating auto-immunity. We are planing to isolate bioactive components from T.mu for the improvement of immune defense against intestinal bacterial infections. With the ever growing reports of antibiotic-resistant pathogens, employing the capacity of organisms from different kingdoms to fight against these pathogens is a promising alternative to avoid the use of antibiotics.    Aim:We are planning to establish a anaerobic cell culture method for the cultivation of T.mu, with the aim to isolate bioactive metabolites.My laboratory has a strong interest in host-microbe interactions and their influence on the mucosal immune system. We have recently identified a non-bacterial commensal with strong immune modulatory functions in mice and man (Chudnovskiy, A.*, Mortha, A.*, et al. Cell 2016). Within the framework of this publication, we now aim to deepen our understanding of direct and indirect interactions between commensals and host across several kingdoms (bacteria-protozoa-mammalian). This focus will nourish our understanding of how non-bacterial commensals may affect intestinal health and human physiology through trans-kingdom interactions.The student will be involved in establishing/testing a new anaerobic cell culture system for the maintenance of T.mu ex vivo. She/he will isolate T.mu from colonize animals and characterize ex vivo cultures of purified T.mu using molecular, histological and immunological methods.Eligible students have experience in molecular laboratory work and good training in cell culture. Mandatory requirements are good knowledge in biochemistry, and molecular biology. Additionally, experience in maintaining and operating anaerobic cultures of bacteria will be preferred. Experience in animal handling is very welcome, but not a requirement. However, basic experience in multicolor flow cytometry or immunfluorescence histology will be an advantage.  
The mitochondrion generates high levels of reactive oxygen species (ROS) that cause oxidative stress and result in damage to many mitochondrial proteins. Chaperones and proteases in the mitochondrion combat this damage. One of the main proteases in the mitochondrial matrix is the ATP-dependent ClpXP protease. Both ClpX and ClpP are nuclear encoded proteins that are translocated to the mitochondrial matrix. ClpXP is well-studied in many bacterial species, but very little is known of its functions in mammalian cells. However, mitochondrial ClpXP has been found to play an important role in activating the mitochondrial unfolded protein response, UPRmt. ClpXP upregulation has been implicated in human acute myeloid leukemia (AML), and ClpXP has been suggested to play a role in Parkinson's disease.  Hence, we are interested in using biochemical and biophysical approaches to determine the activity and selectivity of human ClpXP.. We are also interested in determining the physiological function of human ClpXP in the cell.My group is interested in the general question of how chaperones and ATP-dependent proteases modulate protein homeostasis in the cell and how the targeting of these systems can be used in the development of novel medicines for different diseases. One of the main undertakings in the group involves studying the ClpXP chaperone-protease complex. Our research provided important insights into the function of this complex, especially as regards to its structure and dynamics.The student will be involved in the purification of large amounts of ClpP for biochemical characterization..The student will be required to have working knowledge of protein purification and protein biophysical characterization.
hRvb1 and hRvb2 helicases are two related and highly conserved members of the ATPases Associated with diverse cellular Activities (AAA+) superfamily. They were recently identified independently by multiple groups and have been shown to be essential for viability and development of several model organisms including S. cerevisiae, D. melanogaster, and X. laevis. They are coexpressed and are thought to mainly function together in a large number of cellular processes. The importance of these helicases is that they have been found to be critical components of several key multiprotein complexes including the chromatin remodeling complexes INO80 and SWR-C, the Tip60 histone acetyltransferase complex, and the telomerase complex. hRvb1 and hRvb2 were also found to be involved in snoRNA maturation and pre-rRNA processing. Significantly, the helicases have recently been implicated in carcinogenesis. The transcription of genes of both proteins were found to be dysregulated in several cancers such as liver, bladder, and melanoma. Importantly, it has been shown that decreased expression of hRvb1 or hRvb2 results in reduced tumor cell growth and increased apoptosis in vitro. These observations strongly indicate that hRvb1/hRvb2 could be therapeutic targets for cancer treatment. Nevertheless, the biological activity and the molecular mechanism of their function remains poorly understood. Based on a large-scale proteomics effort, WAH’s group identified two highly conserved novel Hsp90 interactors that were named Tah1 and Pih1, which bind to the chaperone and which also associate physically and functionally with the Rvb1 and Rvb2 helicases to form a highly conserved complex, which we termed the R2TP complex. We demonstrated that Hsp90 and the R2TP complex function to promote the proper biogenesis of several key protein complexes. Hence, we are interested in determining the structure and mechanism of funtion of the R2TP complex. My general area of research is in protein folding, molecular chaperones, and protein degradation. We recently identified two chaperone-like proteins termed human Rvb1 (hRvb1) and Rvb2 (hRvb2). The proposed project centers around the characterization of these proteins.The student will be involved in the purification of large amounts of hRvb1 and hRvb2 for biochemical characterization and for drug screening.The student will be required to have working knowledge of protein purification and protein biophysical characterization.
In recent years, there has been an alarming trend of increased bacterial infections caused by strains resistant to most known drugs. As a result, diseases that were thought to be controlled by currently available antibiotics are re-emerging not only in developing countries but also in industrialized nations, especially in clinical settings such as hospitals. Therefore, there is an urgent need for the development of new types of antibiotics that can be used to effectively treat multidrug resistant bacteria. In this project, we propose to screen and develop a novel class of antibacterial drugs that can activate highly-conserved, tightly-regulated, self-compartmentalizing cylindrical proteases in bacterial cells. One such protease is ClpP. On its own, ClpP can only degrade small peptides and not folded proteins. The binding of unfoldase chaperones to ClpP is required for the degradation of native proteins. ClpP has recently been validated as a novel molecular target for antibacterial drug development. We aim to develop and identify novel compounds that allow ClpP and other such cylindrical proteases to indiscriminately degrade folded proteins eventually causing bacterial cell death. The efficacy of the compounds will be tested using model infectious bacterial systems. These compounds will define a new class of antibiotics, namely activators of self-compartmentalizing proteases, which we will refer to as ACPs. Students will work on characterizing the biochemical consequences of the binding of ACPs to the cylindrical proteases using purified proteins and pertinent biophysical methods. Students will not be involved in working with any pathogenic bacteria.My general area of research is in protein folding, molecular chaperones, and protein degradation. The student will be involved in the purification of large amounts of ClpP for biochemical characterization and for drug screening.The student will be required to have working knowledge of protein purification and protein biophysical characterization.
Use of facial expressions analysis is becoming popular in clinical applications. Examples include detecting signs of Parkinson's disease, depression, agitation, pain, etc. However, if this task is often carried out by human observers, they require significant training, their assessment is subjective, and time consuming. We are working on a number of projects that explore the use of computer vision for facial expression recognition in clinical settings. For automatic expression techniques, a prerequisite is an accurate localization of key landmark points on the face. This particular project involves implementing various (existing) methods for face landmark detection and comparison.wBabak Taati is a Scientist at the Toronto Rehabilitation Institute with an Assistant Professor status in the Department of Computer Science at the University of Toronto. He is also an Assistant Professor in the Institute of Biomaterials & Biomedical Engineering and a member of the Professional Engineers of Ontario (PEng). His research applies computer vision technology to solve real-world rehabilitation technology health and safety monitoring challenges. A major focus of Dr. Taati's work is to move away from contrived situations towards the development of algorithms and systems that work reliably in natural settings, such as in the home.The student will be required to implement face landmark detection algorithms (both previously published and new ideas currently under development in our lab) and compare them. The student will be encouraged to bring along his/her own ideas. Depending on the output of the student, the work could be published in a competitive conference/journal.A senior year student with computer science majors and concentration in computer vision/machine learning (or at least an introductory course in both).Strong computer skills are essential.Programming proficiency in Matlab, Python, and facility with implementing algorithms from papers. Experience with OpenCV (in Python) is a plus. Knowledge of face analysis techniques and software such as Active appearance models, Menpo, OpenFace is a plus.
An optical atomic clock consists of a narrow-linewidth laser oscillator that is stabilized to the resonance frequency of an atomic system. We are developing a portable optical atomic clock using calcium atoms. The portable clock requires the development of a compact and highly stable diode laser system. We have an opening for a student who will work on this important aspect of the optical atomic clock project.My research group uses atoms and molecules to develop new precision tools for fundamental physics. Our research projects include the development of optical atomic clocks for gravitational wave detection, and precision spectroscopy of molecular ions. The student will design and construct electronics and optics systems for stabilizing the frequency of a laser. Following completion of this section of the project, the student will use the laser to drive a narrow optical transition in calcium atoms, to realize an optical atomic clock. Essential background:* Practical knowledge of electronics* Python programming * Basic quantum mechanicsPreferred:* Machining and CAD skills* Experience with lasers or radio-frequency electronics* Experience with Arduino microcontrollers and/or FPGAs
Environmental sustainability is determined on the basis of ecosystem services. It appears that sustainable environmental management is only possible if all the ecosystem services are adequately quantified and taken into account in the decision-making process.The project investigates various services generated by aquatic and terrestrial ecosystems and the approaches to their quantification. We believe that the task of getting to the quantitative estimates can only be solved through an extensive use of mathematical models and computer simulations, in properly designed computer experiments with these models. Most of the publications on environmental economics do not address the problem of quantitative measures of ecosystem services used in the economic exercises. The proposed project is aimed at filling this methodological gap by using the specially designed simulation models.The problem of ecosystem stability and responses to external perturbations is one of the most critical issues in sustainable environmental management. Knowledge of the possible patterns in ecosystem behaviour under the stress conditions is important as it gives a path to the prediction of the likely negative effects and, thus, to the planning of measures to mitigate them. Over the recent period, publications have appeared, in which the biological interpretation of stability is being also applied to represent ecosystem dynamics. However, in most cases, this kind of application is not scientifically valid because an ecosystem is not only an assemblage of several populations and cannot be reduced to such a level. Therefore, the relationships between mathematical theory of stability, biological and ecological stability require further clarification.This project will place special emphasis on the invasion of alien/non-indigenous species and the environmental, economic and social harm they cause.The assembly of peptides and proteins into large macromolecular complexes plays an important role in normal biological processes and in the development of many disease states. The primary goal of the research program undertaken in our group is to obtain a molecular-level understanding of protein assemblies that play important roles in human health and disease.  In collaboration with biochemical and computational groups, we are using nuclear magnetic resonance (NMR) spectroscopy to define the link between structural and mechanical properties of elastin, the protein that iprovides essential elasticity to cardiovascular tissues such as arteries and heart valves.We have already developed well-characterized methods to produce segments of human elastin and its variants in E. coli, and have performed extensive NMR characterization of the monomeric and polymeric forms of the protein, such that the basic methodologies are now in place for the proposed project.  Specifially, we use NMR spectroscopy, along with electron microscopy and small-angle X-ray scattering to study protein structure, dynamics and shape.  The student will work with a postdoctoral fellow / research associate to prepare elastic materials for structural study, and will carry out / analyze NMR experiments, with assistance from their supervisor.    The student will present and discuss their data in weekly group meetings, and will present their project findings at the research institute summer research day.Students should have an understanding of protein structure and biophysics, such as from an undergraduate background in biochemistry, physics, or biomaterials/engineering.  A strong understanding of basic physics and math is an asset, as is previous laboratory experience in biochemistry or biomaterials science.
Serum amyloid A (SAA) comprises a family of apolipoproteins that are highly conserved in vertebrates, and which are upregulated 1000 fold during the acute phase inflammatory response to injury or infection.  These proteins are normally associated with high-density lipoproteins (HDL) in the blood, and play roles in trafficking of cholesterol, modulation of inflammation, and tissue repair.  In individuals suffering from chronic inflammation due to disease (i.e. atherosclerosis, rheumatic fever, rheumatoid arthritis), production of SAA is elevated - in particular the presence of non-HDL-bound (lipid-free) SAA is increased.  Under these conditions, SAA is subject to misfolding and assembly into amyloid fibrils.  These are the causative agents of AA amyloidosis, in which SAA amyloid fibrils accumulate in multiple organs and lead to organ failure.  In order to understand the multiple roles played by this protein in health and disease states, high resolution structural details of HDL-bound, lipid-free and fibrillar SAA are required.This project focuses on obtaining a molecular-level understanding of SAA misfolding, in particular why normal HDL-bound SAA is protected, while the lipid-free SAA that accumulates in chronic disease is susceptible to misfolding.   We have used electron microscopy, NMR spectroscopy, fluorescence, and circular dichroism to obtain initial structural data for HDL-bound and fibrillar SAA, and to define the influence of solution conditions on protein stability and propensity to form amyloid fibrils.  In this project, we will use NMR spectroscopy, as well as other biophysical tools, as above) to observe the binding of glycosaminoglycans to SAA - an event that triggers fibril formation.  These data will be combined with structural data for lipid-free and HDL-bound SAA, allowing us to elucidate the molecular basis for conversion of SAA to the cytotoxic fibrillar state observed in systemic AA amyloidosis.The assembly of peptides and proteins into large macromolecular complexes plays an important role in normal biological processes and in the development of many disease states. The primary goal of the research program undertaken in our group is to obtain a molecular-level understanding of protein assemblies that play important roles in human health and disease.  We are using a multidisciplinary approach that combines biophysical tools with atomic resolution details from nuclear magnetic resonance (NMR) spectroscopy to address questions in several key areas, including elucidating the molecular basis for amyloid assembly and cytotoxicity in  systemic amyloidosis caused by misfolding of apolipoproteins.Working under the supervision of a senior graduate student and the principle investigator, the student will prepare recombinant SAA using methods that are well established in the laboratory.  They will characterize amyloid fibril formation in the presence of glycosaminoglycans (GAGs) using fluorescence spectroscopy and electron microscopy.  The binding sites and structural perturbations induced by GAG binding will be determined using NMR spectroscopy.  In the case of HDL-bound SAA, the student will beclosely involved in the development of new sample preparation protocols for preparation of SAA bound to purified HDL from serum (current studied of lipid-bound SAA have been restricted to liposome-bound protein as an approximation of HDL).  The student will analyse data, present findings at weekly group meetings, and will present the project results as a poster at the research institute summer research day.Students should come from an undergraduate background in Biochemistry/Chemistry/Biophysics, with a good foundation in protein structure and/or structural biology.  They should have a basic understanding of biophysical methods as applied to biomolecules, and some practical laboratory experience (from research projects or undergraduate laboratory courses) in biochemical techniques.  Experience working with recombinant proteins (purification, characterization, etc) would be an asset.
A critical area in the treatment of many diseases, and in improving tissue repair/regeneration, is the ability to delivery a sustained and targeted dose of therapeutic agent.  To facilitate this, many delivery systems have been developed, frequently based around the use of liposomes or synthetic polymers.  In each case, particles of some discrete size are formed, which could be implanted or injected, and which would contain and control the release of a target compound.  Therapeutic application of these delivery systems faced several challenges, including biocompatibility, capacity for delivery of hydrophobic drugs, and controlled/sustained release of the cargo.To address these needs, this project seeks to develop delivery systems based on functionalized derivatives of the human protien elastin.  These elastin-like polypeptides (ELPs) are biocompatible (non immunogenic), self assemble under well-defined conditions, and can be used to form droplets, microparticles, or hyrdogels with varied morphology.  They are also amenable to functionalization through either amino acid sequence change or chemical modification.  We have already developed an initial library of ELPs, characterized their self-assembly properties, and identified those with potential for further development into therapeutic delivery systems.  We have the tools and demonstrated expertise to carry out structural characterization (NMR spectroscopy / SAXS / electron microscopy), particle size characterization (DLS/ SAXS/ Nanosight particle tracking), and assay cargo encapsulation and release (fluorescence spectroscopy / chemical assays).  These tools will be used to refine the sequence/chemistry of candidate ELPs, and to develop ELP-based delivery systems for hydrophobic compounds, with a focus on anti-cancer drugs.My laboratory has extensive expertise in applying biophysical tools, in particular NMR spectroscopy, to examine the molecular basis for protein self-assembly.  We have used this to examine numerous systems - viral membrane proteins, amyloid fibrils derived from the mammalian prion protein, cytotoxic prefibrillar oligomers of amyloid peptides, and elastomeric proteins.  We have more recently extended our work to include early initiation steps in pathogenic protein misfolding and assembly (i.e. amyloidosis), and to gain atomistic details of the events underlying liquid-liquid phase separation and subsequent polymerization of the critical extracellular matrix protein elastin.The student will work with a Research Associate who has extensive experience in production of elastin-like polypeptides and who has developed and characterized a library of ELPs with varied properties of self assembly.  Over the summer, the student will characterize a subset of these ELPs and work with their supervisor to make changes to the amino acid sequence, with the goal of optimizing particle stability and encapsulation/release of hydrophobic molecules.  They will produce and purify ELPs, determine assembly and particle size/stability, and develop assays for monitoring cargo binding and release from the particles.Students should have a detailed understanding of protein structure and biophysics, for instance an undergraduate background in biochemistry, biophysics, or biomaterials/engineering.  A strong understanding of basic physics, chemistry and math is an asset, as is previous laboratory experience in biochemistry or biomaterials science.



We are members of the International Cancer Genome Consortium, studying the genomics of prostate cancer with the goal of personalizing patient treatment. We generate truly vast amounts of data: petabytes of data that are being analyzed on computing clusters with thousands of CPUs. To do so, we need robust ways of identifying, validating and integrating mutations from DNA sequencing of human genomes. There are three different classes of mutations that are of interest. Single-nucleotide variants (SNVs), which occur when one or a small number of bases of the genome are substituted or deleted. Structural variants (SVs) fall into two classes: those that alter the copy-number of the genome (i.e. delete a portion entirely or make many copies of a specific region) and those that do not (i.e. they rearrange the genome, mixing up its structure). This project involves improving the accuracy of detecting these aberration types and devising ways of integrating them together into complex models. We have a particular focus on visualizing these complex data-types: for example there are 20,000 genes in the human genome, and each of these can be mutated in three different ways. This leads to a complex data-visualization challenge. The successful applicant will be working on one or more aspects of this challenge, depending on their skills, ranging from: statistical modeling, parallelization using high-performance computing, data-visualization and biological interpretation within the context of known pathways. The applicant will be working closely with world-leaders in each of these areas, and will have day-to-day guidance from senior bioinformaticians, statisticians or software engineers as appropriate. Prostate cancer remains the second most lethal cancer in men, world-wide, and this project is taking key steps towards curing it.Despite decades of research, cancer remains the second-leading cause of disease-mortality in developed countries, and is rising in importance in developing ones. My team is aiming to find ways to make sure that each cancer patient gets the optimal treatment that will maximize their chance of surviving. To do so, we develops and apply computational methods of great range and diversity. Our primary focus is on next-generation DNA sequencing studies, and our work includes core elements of molecular biology, genomics, computer-science, biostatistics and cancer biology.The student will be given a complete component of the project, and will lead that entirely, but will have the daily support & guidance of senior personnel to help them accomplish this. For example, a student might develop a software pipeline for analyzing genomic rearrangements (e.g. translocations), identifying those that are recurrent across multiple tumours, creating automated visualizations of these data, and creating statistical reports of their potential biological importance in disease progression. Alternatively, a student might focus on integrating diverse types of genomic aberrations into a unified graphical display, or into new types of statistical models. In each case, the student will lead the project, but receive close support from the entire team to ensure that they are able to bring the project to success during their time with us.This role is quite flexible, and the student needs to be comfortable in at least one of the following areas (but not necessarily all!): software-engineering (C, perl or R preferred), statistics, graphic design, or cancer biology.
The primary traumatic insult in spinal cord injury (e.g. motor vehicle accident, fall, etc.) is easy to appreciate, however, the subsequent secondary injury cascade is less well-known. After injury, the tremendous number of dying cells, combined with a critical loss of blood supply, results in a damaging cascade of inflammation and cytotoxic factor release which can cause more harm than the initial trauma. In order to reduce the infiltration of inflammatory cells and provide a structural support for regeneration we explored the effects of transplanting a novel self-assembling biomaterials called QL6. The results have been very exciting. QL6 results in reduced inflammation, sparing of neural tissue, and significant neurobehavioural recovery in our unique rodent model of SCI. Furthermore, it appears to be effective in both the cervical and thoracic regions and can even be effectively cotransplanted with stem cells. Our intern will take the next steps to optimize the location and dosing of QL6 transplant into the spinal cord to enhance the efficacy of this therapy as we move towards translation. Specifically, this project will compare histopathological and behavioural recovery of the animals after injection of QL6 at different densities, volumes, and locations relative to the injury epicenter. At the conclusion of the study, animals will be perfused and their cords harvested for analysis. These specimens will be flash frozen, sectioned, immunostained and assessed under a microscope for tissue sparing, inflammatory cell infiltration, neuron recovery and the presence of astrocytic scar. We expect the results of this cutting-edge work to be published at a high level where they will be widely read by clinicians and scientists to continue moving the field forward.The Fehlings Lab for Neural Repair and Regeneration is a leader in the development of neuroprotective and neuroregenerative therapies to enhance recovery after central nervous system injury. This internship will focus on the development of a treatment for traumatic spinal cord injury (SCI) which currently results in devastating motor, sensory, and functional impairments for millions of patients worldwide. In particular, the successful applicant will explore an exciting self-assembling biomaterial which has already been shown to be highly effective in multiple animal models of SCI.The selected student will be involved in several facets of the study where they will become proficient in lab techniques and can begin sharpening their critical thinking skills. In the early stages of the project the student will assist with animal handling, pre-/post-surgical care and important behavioural tests. At the conclusion of the testing phase, the student will assist with harvesting and flash freezing spinal cords followed by cryosectioning them. Along the way, students will learn tissue handling techniques and will have the unique opportunity to learn spinal cord anatomy. Students will also immunostain and image specimens to assess for neurons, glial cells, white blood cells and other critical aspects of the post-injury environment. Most importantly, during the internship students will have ample opportunity to present their work both internally and at local meetings to demonstrate their knowledge and refine their presentation style. We expect this internship will be both personally rewarding and highly beneficial for the field of SCI.We are an inclusive lab and are pleased to train students with varying degrees of experience in biology, health, and/or neuroscience. Previous lab experience is a certainly beneficial but not mandatory. The main requirement is a student who is excited to learn new techniques and, above all else, is prepared to work hard to produce meaningful results for themselves, their lab, and the betterment of patients worldwide. 
In addition to ensuring that drinking water at customers’ homes is safe to drink, water treatment facilities must also make sure that their products have good aesthetic qualities: its taste, odor and appearance. Two frequently identified taste and odour (T&O) causing compounds in surface water sources are geosmin (1,2,7,7-tetramethyl-2-norborneol) and MIB (2-methyl isoborneol). They have extremely low T&O thresholds to human senses, which makes their removal quite difficult and challenging. Amongst all of the advanced treatments for T&O removal, granular activated carbon (GAC) filters are commonly applied. Although GAC shows excellent performance in removing geosmin and MIB, it is difficult to rapidly and effectively evaluate the remaining removal capacity of a GAC filter. Several methods, such as pilot-scale column tests and rapid small scale column tests, have been conducted to determine GAC filter life. However, they are either costly and labor intensive, or not appropriate for predicting the life of used GAC. Therefore, the goal of this research is to develop a simple and easy bench-scale test that can be conducted in the lab to estimate the remaining life of GAC in a full-scale plant.We are working with many water treatment plants in Canada for this project. Different types of GACs taken from full-scale operating filters are examined using both pilot-scale column tests and bench-scale mini-column tests. We are investigating the feasibility of using the mini-column tests to simulate the pilot-scale filters, and eventually estimate the performance in a full-scale plant. We are also trying to build up a mathematical adsorption model which can simulate the experiment data and provide a theoretical explanation of our method. Our hope is to apply this experimental and theoretical verified mini-column test on a routine basis to track GAC performance and to predict the remaining service life.Prof. Hofmann is one of the co-directors of the Drinking Water Research Group at the University of Toronto. He explores many different aspects of drinking water treatment with the aim to make the water safer, and more efficient to produce. His work brings together many aspects of chemistry, microbiology, physics, and other disciplines, to develop new and novel technologies for the sector. The summer intern will be involved in every aspect of this project, including experimental design, performance of testing, coordination with staff in water treatment plants, data analysis, etc. The intern will have the opportunity to communicate with professional researchers at the University, experienced engineers in the water industry, and outstanding graduate students in Civil/Environmental Engineering.As the Summer Intern Student, you will: Assist the team with operation of bench-, pilot- and even full-scale tests in the lab or onsite. Gather and organize data and information from published articles and books that are related to our research. Operate analytical equipment such as a UV-vis spectrometer, turbidity meter, TOC analyzer, and GCMS. Coordinate and conduct quantitative data collection and perform preliminary analyses to summarize data. Be involved in designing experiments and drafting technical memoranda. Have regular meetings and discussions with supervisorPreferred (but not mandatory) skills/qualifications: Knowledge and experience in basic environmental/chemical lab experiments Basic knowledge about adsorption in water/wastewater treatment Good English communication skills Basic Microsoft Office software (Word, Powerpoint and Excel)We are looking for an energetic, outgoing and enthusiastic student interested in environmental engineering. 
Smart meters report real-time information of user's energy usage to utility providers. This can leak sensitive information about the devices being used. In this project we will consider setup where a rechargeable battery is used to partially mask the load profile of a user from the utility provider in a smart-metered electrical system. Using an information theoretic model we will develop bounds on the information leakage rate and develop a class of battery charging policies that minimize the leakage rate. See: http://www.comm.utoronto.ca/~akhisti/sm.pdfInformation and Coding Theory, Privacy and Security, Machine LearningThe student will develop analytical (theoretical) bounds and verify them using simulations in MATLABIntroductory Coursework in Signal Processing and Communication Systems. Prior background in Information Theory or Machine Learning would be helpful.
Sport Analytics: Competition Data to Competition Results In this project we will be working with data that has been collected during sport competitions and relating those measures to competition  outcomes.  We have identified two positions for this project which depending on the student strengths may be focussed on the  analytics portion  or the modelling aspects of the larger project. Improved sport technology such as GPS systems for player positions and velocities, physiological monitors, wellnessand motion capture systems along with traditional data records (for example ball possession, passes, strikes/coaches rating/pacing) facilitates   capture of extensive data  sets.   This data may be combined with discrete assessments of the athlete’s capabilities (eg Critical Power, strength, spatial awareness).   A first step is to link that data to game outcomes (win/loss) and identify what variables are and are not important to the outcomes.  There is a great need to use sport and modeling expertise to develop models which can employ the huge volumes of collected data to produce predictive models with meaningful parameters.    The modelling may also extend to quantifying energy expenditure during competition and relating that to the athlete’s capabilities (eg Critical Power).  Alternatively, we may work on extending the original Banister fatigue and fitness model to incorporate new insights into the determinants of performance and new mathematical approaches to modelling. Our group has extensive data from a variety of elite sport competitions, experience and resources for modeling.    These include computer programs such as MatLab, Lab View, R, SPSS and standard products such as Excel, Word, and SigmaPlot.   We have contacts with sport organizations for rugby, soccer, rowing, wheelchair basketball, cross country skiing, triathlon and running.We are interested in quantifying the capabilities of athletes and through mathematical modelling investigating the relationships among a person's characteristics, their response to a training program,  during exercise responses and performance and their subsequent success in rehabilitation or in competitive performance.   This work involves quantification of the inputs (such as physiological or wellness status, training demands) and outputs (such as performance, competition outcomes or health outcomes) and then defining the relationships between inputs and outputs. We focus on relationships for individuals and describe their variability in responses and outcomes.   However,  individual responses can then be pooled to describe group responses.The student will be expected to survey research literature, understand determinants of competitive performance and the data bases that we hold.   With assistance students will develop a question to attack and propose an approach to addressing that question.  The student may focus on analysis of a sport and possible determinants of performance or on developing or refining a model which mathematically links training related data to performance or performance capabilities. The student will assess the quality of data and assist in developing approaches to processing raw data to provide useful markers of athlete status and/or performance. The student may develop and/or implement mathematical models through computer programming.   They may assist in developing methods of displaying the outputs of models so that the information can be interpreted by non-mathematicians.  It is expected that by the end of the summer the student will have present to peers in the research group and assist in submitting an abstract for a scientific meeting.The process of developing these models requires a combination of mathematical modeling expertise, familiarity with sports and a creative approach to developing models.  Expertise in applied statistics would be helpful, with knowledge some combination of the following: Simple and multiple regression models using least squares; least squares estimation and inference for non-linear regression;  logistic regression, loglinear models; time series analyses; clustering’ random effect models; various ANOVAtechniques including repeated measures; neural net models. Familiarity with sport through  formal training in Sport or Exercise Sciences, Kinesiology, Biomechanics, Exercise Physiology or through participation or coaching is desirable.
"Dirty" thoughts, "warm" personality, "heavy" topic, "bright" future. Abstract thinking is often grounded in metaphorically associated bodily experiences with the physical world. But what psychological mechanisms underlie all of these diverse groundings? We propose an integrative framework to account for the causal effects of bodily states on people's judgments and behaviors. The framework assumes that each bodily state activates its metaphorically associated feeling, concept, goal, and procedure. This internship will investigate two predictions made by the framework, focusing on the role of physical cleansing as a bodily procedure of separating information of the past from the present task at hand. Study 1 (N = 80): Creativity. Participants will first read a story that includes words from a Remote Association Task (RAT; Mednick, 1962). Then they will either use or examine a wipe. Next, they will complete 15 RAT sets, each showing three words (e.g., sore, shoulder, sweat) and asking for a word that logically links them (answer: cold). We predict that using (vs. examining) the wipe will increase the number of RAT sets completed.Study 2 (N = 160): Problem Solving. Participants will be told at the beginning that they have to solve 10 problems, the accuracy and efficiency at which will reflect their cognitive abilities. Right before they begin, they will either use or examine a wipe. In actuality, they will only solve one problem, the Duncker candle problem (Duncker, 1945), where the solution requires creative use of objects beyond their usual functions. We predict that using (vs. examining) the wipe will result in higher likelihood and shorter time of successfully solving the problem.Professor Spike W. S. Lee is an expert in the embodied and metaphorical nature of human thinking, which often exhibits quirky effects (e.g., physical cleansing helps people move on by "wiping the slate clean"; when people "smell something fishy," they become suspicious and invest less money in trust-dependent economic games). Specifically, he explores how the mind interacts with the body in multiple ways; why mind-body relations are often predicted by the metaphors we use; when and how metaphors influence feeling, judgment, and behavior; what cognitive principles govern these metaphorical effects and how they vary by experimental, social, and cultural context.The student will be doing social psychological research on the emotional, cognitive, and behavioral consequences of cleanliness. Specifically, the student will be trained to pilot-test manipulations and measures; write experimental protocols; follow through the procedures; observe participant behaviors to gain methodological insights and generate ideas; collect and enter data; code qualitative responses; explore datasets using SPSS; conduct secondary research; summarize results; understand research ethics; prepare materials for dissemination in academic outlets. The goal of this project is to provide an immensely educational experience for the student, who plans to apply to graduate programs in social psychology. With that in mind, alongside the empirical research, the student will also conduct broader literature reviews, especially in areas such as embodied cognition, morality, social cognition, and culture. The quality and quantity of research required are designed for this internship program and thus manageable within the 12-week timeframe. The tasks will involve mid-level scientific planning that professors and senior graduate students would train beginning graduate students to do, so the student will be getting a good taste of how scientific research progresses in graduate school. All in all, the student will benefit from the research experience to figure out how to apply to social psychology graduate programs and maximize the chances of success.     -A psychology major   -Strong interest in social psychology or cognitive sciences or both   -Strong interest in theoretical frameworks and conceptual thinking    -Experience reading articles in peer-reviewed academic journals of social psychology or cognitive sciences    -Experience being a participant in a social psychology experiment   -Experience running or designing a social psychology experiment   -Being capable of and comfortable with using deception to trick participants into believing our experiments' cover story   -Being able to enter both quantitative and qualitative data in Microsoft Excel   -Plan to apply to PhD programs in social psychology
Physical cleansing removes more than physical residues; it produces psychological consequences across numerous domains. For example, washing or wiping hands reduces the influence of prior immoral experience (Zhong & Liljenquist, 2006), dissonance about a prior decision (Lee & Schwarz, 2010), recent good or bad luck (Xu, Zwick, & Schwarz, 2012), pessimism from a failure (Kaspar, 2012), and so on. But what mechanism may account for such diverse effects? The theoretical challenge here is that there is little content overlap among these domains (morality, dissonance, luck, failure). Is it possible to explain them all in a unified account? We propose an integrative mechanism to account for these diverse effects: cleansing activates a mental procedure that temporarily removes psychological residues of any kind from the mind. This mechanism has a range of novel implications, two of which are tested in the present research project. Specifically, cleansing (vs. no cleansing) should make events that occur prior to it more psychologically distant and abstract (Trope & Liberman, 2003, 2010) but events that occur subsequent to it more psychologically close and concrete (Study 1, N = 80). Because construing an event in abstract rather than concrete terms tends to involve fewer affective components, cleansing (vs. no cleansing) should lower the affective intensity of prior events but heighten that of subsequent events (Study 2, N = 160). In short, cleansing may help people down-regulate their emotions associated with the past and up-regulate their experience of the present.To test both hypotheses, we will conduct two experimental studies during the 12-week internship. Participants will be recruited from the university campus to complete the studies. Results will be analyzed and evaluated for potential publication in a peer-reviewed journal.  Professor Spike W. S. Lee is an expert in the embodied and metaphorical nature of human thinking, which often exhibits quirky effects (e.g., physical cleansing helps people move on by "wiping the slate clean"; when people "smell something fishy," they become suspicious and invest less money in trust-dependent economic games). Specifically, he explores how the mind interacts with the body in multiple ways; why mind-body relations are often predicted by the metaphors we use; when and how metaphors influence feeling, judgment, and behavior; what cognitive principles govern these metaphorical effects and how they vary by experimental, social, and cultural context.The student will be doing social psychological research on the emotional, cognitive, and behavioral consequences of cleanliness. Specifically, the student will be trained to pilot-test manipulations and measures; write experimental protocols; follow through the procedures; observe participant behaviors to gain methodological insights and generate ideas; collect and enter data; code qualitative responses; explore datasets using SPSS; conduct secondary research; summarize results; understand research ethics; prepare materials for dissemination in academic outlets. The goal of this project is to provide an immensely educational experience for the student, who plans to apply to graduate programs in social psychology. With that in mind, alongside the empirical research, the student will also conduct broader literature reviews, especially in areas such as embodied cognition, morality, social cognition, and culture. The quality and quantity of research required are designed for this internship program and thus manageable within the 12-week timeframe. The tasks will involve mid-level scientific planning that professors and senior graduate students would train beginning graduate students to do, so the student will be getting a good taste of how scientific research progresses in graduate school. All in all, the student will benefit from the research experience to figure out how to apply to social psychology graduate programs and maximize the chances of success.     -A psychology major   -Strong interest in social psychology or cognitive sciences or both   -Strong interest in theoretical frameworks and conceptual thinking    -Experience reading articles in peer-reviewed academic journals of social psychology or cognitive sciences    -Experience being a participant in a social psychology experiment   -Experience running or designing a social psychology experiment   -Being capable of and comfortable with using deception to trick participants into believing our experiments' cover story   -Being able to enter both quantitative and qualitative data in Microsoft Excel   -Plan to apply to PhD programs in social psychology
Working with postdoctoral fellows or advanced graduate students, you will be conducting  studies in lymphocytes or lymphoid cancer cell lines to understand how TNFR family members contribute to survival of lymphocytes and cancers of the immune system. The details will depend on how the project advances between now and next summer.  Recent work by our team has identified a series of genes that are induced in T cells during viral infection in response to signaling by a specific member of the TNFR family, the glucocorticoid induced TNFR (GITR). Current work focuses on using knockdown or knockout of the particular genes to ask how those genes contribute to T cell growth, survival and biological function. We are also conducting studies to understand which survival signals induced by TNFR signaling are important in keeping chronic lymphocytic leukemia cells alive.  Another line of research involves understanding which cells provide the ligands for the TNFR family members during viral infection. We are generating new reporter mice that will turn on red fluorescent proteins when the ligands of interest are expressed. These mice will be used to conduct flow cytometry and microscopy experiments to visualize these molecules during an actual infection. Together these studies will be important in understanding the beneficial role of TNFRs in control of infection but also will help us understand their role in diseases such as rheumatoid arthritis and cancer.Our research focuses on a family of receptors, the tumor necrosis factor receptor (TNFR) superfamily. These receptors play important roles in controlling the immune response to infection. However, these same molecules can also contribute to cancer and autoimmunity. We study how these signaling pathways contribute to the survival of T cells during infection.  We also study how TNFRs contribute to cancer cell survival and whether we can use this knowledge to devise new therapies. We are also investigating how common single nucleotide polymorphisms (SNPs) in genes encoding TNFR signaling components modify the immune response and contribute to autoimmunity.Working with post-doctoral fellows or senior graduate students in the laboratory you will be conducting experiments, such as growing cells in tissue culture, stimulating cells, lysing cells and analyzing molecules by western blot or flow cytometry. You may help with isolation of tissues from mice and their analysis by flow cytometry or microscopy. You may work with human blood or cancer cell samples. You may also conduct some molecular biology work, such as generating mutants, or manipulating genes using shRNA or Cas/Crispr technology. You will be provided appropriate training for each of these steps and will need to complete University of Toronto biosafety training. You will  have the opportunity to present your work at one or two lab meetings and to present at the Immunology summer student seminar day held in late July. As we are a level 2 biosafety lab, student will require University of Toronto basic and level 2 safety training prior to commencing work in the lab. This training will be provided at the beginning of the summer program.A general background in biochemistry and cell biology with some knowledge of immunology is preferred. You should have some basic laboratory skills from laboratory courses or previous laboratory experiences at your institute.  Experience with cell culture, molecular biology techniques, flow cytometry or microscopy would be an asset. However, specific training will be provided in the lab for any approaches used.
The past 10 years have witnessed a rapidly expanding body of behavioral research that reveals a set of five innate, universal foundations, from which all cultures build their moral intuitions (Haidt & Graham, 2007). But cultures and groups differ in their relative emphases on the different foundations. For example, while both liberals and conservatives emphasize care/harm and fairness/cheating, conservatives give additional emphasis to loyalty/betrayal, authority/subversion, and sanctity/degradation (Graham, Haidt, & Nosek, 2009). Although these moral foundations have been shown to predict economic behaviors and political attitudes, it remains entirely unclear how they are represented in the human mind. Without understanding how the mind processes moral foundations, the theory has difficulty in extending its explanatory scope and predictive accuracy. Our research addresses this critical gap of knowledge. Drawing on insights from grounded cognition (Lee, 2016; Lee & Schwarz, 2014, 2016), we propose that the abstract meaning of each moral foundation (care/harm, fairness/unfairness, loyalty/betrayal, authority/subversion, sanctity/degradation) is represented, processed, and interpreted through a specifically mapped domain of physical experience. In two small-scale pilot studies and one large-scale experiment, we will test the causal influence of five bodily experiences on people’s attitudes towards the five moral foundations and on people’s monetary decisions driven by each foundation. Confirmatory results will provide the first evidence for the physical foundations of moral foundations.Professor Spike W. S. Lee is an expert in the embodied and metaphorical nature of human thinking, which often exhibits quirky effects (e.g., physical cleansing helps people move on by "wiping the slate clean"; when people "smell something fishy," they become suspicious and invest less money in trust-dependent economic games). Specifically, he explores how the mind interacts with the body in multiple ways; why mind-body relations are often predicted by the metaphors we use; when and how metaphors influence feeling, judgment, and behavior; what cognitive principles govern these metaphorical effects and how they vary by experimental, social, and cultural context.The student will be doing social psychological research on the emotional, cognitive, and behavioral consequences of physical experiences in relation to moral foundations. Specifically, the student will be trained to pilot-test manipulations and measures; write experimental protocols; follow through the procedures; observe participant behaviors to gain methodological insights and generate ideas; collect and enter data; code qualitative responses; explore datasets using SPSS; conduct secondary research; summarize results; understand research ethics; prepare materials for dissemination in academic outlets. The goal of this project is to provide an immensely educational experience for the student, who plans to apply to graduate programs in social psychology. With that in mind, alongside the empirical research, the student will also conduct broader literature reviews, especially in areas such as embodied cognition, morality, social cognition, and culture. The quality and quantity of research required are designed for this internship program and thus manageable within the 12-week timeframe. The tasks will involve mid-level scientific planning that professors and senior graduate students would train beginning graduate students to do, so the student will be getting a good taste of how scientific research progresses in graduate school. All in all, the student will benefit from the research experience to figure out how to apply to social psychology graduate programs and maximize the chances of success.     -A psychology major   -Strong interest in social psychology or cognitive sciences or both   -Strong interest in theoretical frameworks and conceptual thinking    -Experience reading articles in peer-reviewed academic journals of social psychology or cognitive sciences    -Experience being a participant in a social psychology experiment   -Experience running or designing a social psychology experiment   -Being capable of and comfortable with using deception to trick participants into believing our experiments' cover story   -Being able to enter both quantitative and qualitative data in Microsoft Excel   -Plan to apply to PhD programs in social psychology
Background: 3Y-TZP has been employed in Dentistry to replace missing/severely damaged teeth. However, the absence of a glass phase makes 3Y-TZP bonding to luting systems very challenging. Microtensile testing (µT) has been previously used by our research group to evaluate the effect of chemical treatments on improving bonding. Sample preparation for µT requires cutting bonded slabs to generate a 1mm2 adhesive interface. The cutting procedure adds tensions to the interface, which may mask bond strength results. Further to that, premature failures are reported during the cutting procedure. One of the alternatives for µT is to build a resin cement cylinder (1mm2 adhesive interface) and apply microshear (µS) forces with a wire. But this methodology is also critical since cohesive failure can happen within the resin cylinder if the shear forces are not precisely applied to the adhesive interface. Interfacial fracture toughness testing (FT) has been claimed as a trustful method for reporting and comparing bond strength values of different studies due to the precise application of stresses to the bonded interface.Objective/Methods: To investigate the efficacy of different mechanical tests for evaluation of the bonding to 3Y-TZP. The bond strength between resin cement and different ceramic substrates will be evaluated under the 3 methodologies (µT, µS and FT). Distribution of results (mean, standard deviation) will be analyzed within each method (One-way ANOVA and Tukey test) and also by comparing methods (Two-way ANOVA and Tukey HSD) at 5% significance level.Significance: The findings of this research proposal, along with results from stress distribution analysis from a finite element modeling study, will clarify the effect of each test on the distribution of bond strength values, making it possible to propose the standardization of the bond strength testing methods for dental ceramics.My research focus is to improve the applicability of 3 mol% yttria-stabilized zirconia (3Y-TZP) in dentistry. 3Y-TZP is a ceramic used in dentistry for the manufacturing of crowns and fixed partial dentures due to its whitish color and high strength. But the high-crystalline content of 3Y-TZP compromises its bonding to the resin cement/tooth structure underneath. Alumina-blasting the surface for micromechanical interlocking generates cracks that propagate to the inner structure, causing early failure of the prosthesis. Our results indicate that specific molecules can bond chemically to 3Y-TZP and the luting system and improve retention of crowns to the tooth structure.The candidate will take the lead in this research project. Although the supervisor will be available most of the time and a PhD student will be available all the time to guide the intern through possible challenges and also to meet in a regular basis to ensure the successful accomplishment of the project, the intern will be in charge of all the experimental processes involved. The experimental methods will include (but may not be restrict to) sample preparation, randomization, application of surface treatments, application of mechanical tests for bond strength evaluation and surface characterization through different imaging techniques. Student will also be responsible for classifying the interfacial failure mode of all samples under optical microscope and will receive training on scanning electron microscopy, to obtain standard photos under high magnification to illustrate the failure mechanics at the adhesive interface. As part of the research internship, about 20% of the research time will be dedicated to a literature review and preparation of a background and rationale section that will be combined to generate the Introduction of a scientific paper for publication. The writing of a report with detailed description of the methods employed and data obtained is also expected.A student from Dentistry or Engineering would be the one mostly benefiting from this project. It is desirable (not mandatory) that the candidate has a previous research experience by at least assisting in a research project, helping him/her to understand the importance of sample standardization and randomization. Time management is also critical for the candidate to be able to plan research activities within the timeframe available, ensuring completeness of data acquisition before end of summer term. Good writing skills are also desirable, since the candidate will partially write a research manuscript as part of the research assignments.
Background: 3Y-TZP has been employed in Dentistry to replace missing/severely damaged teeth. However, the absence of a glass phase makes 3Y-TZP bonding to luting systems very challenging. Microtensile testing (µT) has been previously used by our research group to evaluate the effect of chemical treatments on improving bonding. Sample preparation for µT requires cutting bonded slabs to generate a 1mm2 adhesive interface. The cutting procedure adds tensions to the interface, which may mask bond strength results. Further to that, premature failures are reported during the cutting procedure. One of the alternatives for µT is to build a resin cement cylinder (1mm2 adhesive interface) and apply microshear (µS) forces with a wire. But this methodology is also critical since cohesive failure can happen within the resin cylinder if the shear forces are not precisely applied to the adhesive interface. Interfacial fracture toughness testing (FT) has been claimed as a trustful method for reporting and comparing bond strength values due to the precise application of stresses to the bonded interface, but the magnification and type of stresses generated at the adhesive interface and the consequences of those on bond strength values is not known.Objective/Methods: To investigate the effect of sample design and loading forces on stress distribution at the adhesive interface between 3Y-TZP and resin cement. Three methodologies for bond strength evaluation will be replicated - µT, µS and FT and analyzed through finite element modeling (FEM). Magnitude and distribution of stresses at the interface will be reported.Significance: The findings of this research proposal, along with numeric bond strength values from another study, will clarify the effect of each test design on the distribution of interfacial stresses and, consequently, on bond strength values, making it possible to propose the standardization of the bond strength testing methods for dental ceramics.My research focus is to improve the applicability of 3 mol% yttria-stabilized zirconia (3Y-TZP) in dentistry. 3Y-TZP is a ceramic used in dentistry for the manufacturing of crowns and fixed partial dentures due to its whitish color and high mechanical properties. But the high-crystalline content of 3Y-TZP compromises its bonding to the resin cement/tooth structure underneath. Alumina-blasting the surface for micromechanical interlocking generates cracks that propagate to the inner structure, causing early failure of the prosthesis. Our results indicate that specific molecules can bond chemically to 3Y-TZP and the luting system and improve retention of crowns to the tooth structure.The intern will take the lead in this research project. Although the supervisor will be available most of the time and a MSc student will be available all the time to guide the intern through possible challenges and also to meet in a regular basis to ensure the successful accomplishment of the project, the intern will be in charge of all the experimental processes involved. The experimental methods will include (but may not be restrict to) using a modeling software to build the three dimensional models of the bond strength samples, importing and meshing the models in the finite element analysis software, researching and incorporating data such as Poisson’s ratio and Young’s module for all the materials involved, and performing structural analysis of stress distribution using a computer-aided engineering software. As part of the research internship, about 20% of the research time will be dedicated to a literature review and preparation of a background and rationale section that will be combined to generate the Introduction of a scientific paper for publication. The writing of a report with detailed description of the methods employed and data obtained is also expected.A student from Computer Science or Engineering would be the one mostly benefiting from this project. It is desirable (not mandatory) that the candidate has a previous experience with the development of finite element modeling (FEM) for distribution of tensions. Time management is critical for the candidate to be able to plan and process the image, experimental mesh and data entering, plus collection of results within the timeframe available, ensuring completeness of project before end of summer term. Good writing skills are also desirable, since the candidate will partially write a research manuscript as part of the research assignments. 
Central nervous system (CNS) injuries result in permanent functional loss due to the inherent inability of adult CNS neurons to regenerate axons and re-establish connections.  There are currently no effective treatments, thus the development of new therapeutic strategies to address the regenerative failute in the mature CNS and improve the quality of life for patients is essential.  Cellular responses to the traumatic injury serve to limit the extent of damage in the CNS, but these responses create an inhibitory environment that prevents neurons from surviving and regenerating.  Our investigations into mechanisms that regulate axon outgrowth recently uncovered two novel and unique ways to promote axonal regeneration.  In this project, the student will work with senior lab members to study the mechanisms whereby these pathways control axon regeneration.  This work will enhance our understanding of nervous system development and axon regeneration and in the long term should provide insights that could impact therapeutic strategies for the treatment of injuries of the centreal nervous system.My lab uses a variety of biochemical and cell biological methods, including high throughput technologies using in vitro cultured cells and mouse models to study molecular mechanisms of signal transduction that regulate diverse developmental processess, including embyrogenesis and neuronal processes.  Pathways of particular interest include TGFbeta, Wnt and Hippo with the ultimate goal of understanding how their disruption contributes to human disease.The student will test the effects of eliminating the expression of key signalling pathway components using siRNAs or addition of chemical inhibitors on neuronal shape and formation and growth of axons and dendrites.  The student will be taught all of the required techniques.The student should have taken courses in molecular biology.  Topics such as protein function, and cell biological processes would be particularly advantageous.  A background or interest in neurosciences would be advantageous.
Molecular electronic adiabatic surfaces often cross forming degenerate manifolds of nuclear configurations with the topology of conical intersections (CIs). CIs are the most common triggers of radiationless transitions that drive photo-induced chemistry, and transfers of electronic energy and charge. Besides facilitating electronic transitions CIs change the topology of the nuclear subspace: if adiabatic electronic wave functions are infinitely slowly transported around a closed loop that encircles the CI seam, they acquire an extra (-1) phase. It was found recently that this topological feature strongly affects nuclear dynamics and neglecting it leads to qualitatively wrong results. Currently, there exist several approaches to account for geometric phase (GP) effects but all of them require preliminary study of the landscape of potential energy surfaces (PESs). The necessity of such studies poses serious problems for modeling dynamics in large systems because a computational cost of PESs investigation grows exponentially with the number of the nuclear degrees of freedom present in the system. Thus for large systems it is advantageous to apply so called on-the-fly approach when PESs are calculated only when they are needed in the course of the nuclear dynamics. Including GP effects in the on-the-fly dynamics is a challenging task because GP is a global property of the nuclear and electronic wave-functions while on-the-fly methods use only local information. Nevertheless, recently we found local quantities (e.g., non-adiabatic couplings) that can be used to monitor phase accumulation for a nuclear wave-packet. We will implement and test our ideas on capturing GP effects using on-the-fly methods and non-adiabatic coupling elements, first, for a set of model systems, and then for small and medium-size molecules where on-the-fly methods can be compared with the exact dynamics on parametrized PESs.  The main efforts of our group are directed toward developing electronic structure and quantum dynamics  methods to obtain detailed understanding of processes involving simultaneous changes in electronic and nuclear degrees of freedom. Such processes inevitably require quantum description beyond Born-Oppenheimer approximation and constitute crucial steps in many areas of fundamental and technological importance: solar energy conversion, UV-light DNA damage, magnetic field sensitivity in living species, catalysis at surfaces, and general surface chemistry.performing numerical simulations, doing theoretical modelling, and reporting resultsKnowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, Matlab or similar programs.  
Scanning tunneling microscope (STM) provides unprecedented capabilities to observe and manipulate matter on atomic scale and thus to engineering functional systems at that scale. It can initiate electron-induced reactions for molecules deposited on metallic surface and monitor initial and final states of reagents with atomic size resolution. However, the STM does not have a femtosecond time resolution to observe chemical dynamics in its full glory. Our further understanding and gaining better control over nanoscale processes crucially depends on obtaining insights from the chemical dynamics. Thus, the main objective of this project is to develop computational methods based on first-principles molecular dynamics that give full atomistic resolution of STM induced chemical reactions.Standard computational tools developed for treating molecules or metal systems cannot be trivially extended to the surface reactions, thus we plan to devise new theoretical methodologies and numerical schemes. To stay in boundaries of computational feasibility and to obtain eventually not only numerical results but also a conceptual understanding we will search for a few collective coordinates governing complex dynamics of molecules in the presence of the metal surface. The developed methods, first, will be carefully tested using parametrized model systems, and then, applied to experimentally studied STM induced reactions.  The main efforts of our group are directed toward developing electronic structure and quantum dynamics  methods to obtain detailed understanding of processes involving simultaneous changes in electronic and nuclear degrees of freedom. Such processes inevitably require quantum description beyond Born-Oppenheimer approximation and constitute crucial steps in many areas of fundamental and technological importance: solar energy conversion, UV-light DNA damage, magnetic field sensitivity in living species, catalysis at surfaces, and general surface chemistry.performing numerical simulations, doing theoretical modelling, and reporting resultsKnowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, QuantumEspresso, Matlab or similar programs.  
Plasmonic nanoparticles have an immense potential in building optical nano-anthenas photodiods, and nanosensors. The main problem with typical nanoparticles is difficulty in their homogeneous synthesis. A promising alternative that have emerged recently is bottom-up approach through controlled organic synthesis of polyaromatic hydrocarbons (PAHs), which were discovered to possess plasmonic excitations in their charged states (cations and anions). In this project we will investigate plasmonic states of charged PAHs such as cations of anthracene, phenanthrene, and triphenylene. Two aspects of molecular plasmons in PAHs are of our main focus: 1) how to reconcile a classical picture of the plasmon as a collective oscillation of electrons with an eigenstate nature of a molecular plasmon excitation in PAHs; 2) a role of nuclear dynamics in evolution of the molecular plasmon.    To address the first question we start with the simplest exactly solvable periodic model, the Tomanaga model that produces plasmonic states. We will identify main characteristics of these states and connect them with their molecular counterparts. Our main working hypothesis is that plasmonic eigenstates of non-zero momentum exist only in periodic models, while their molecular counterparts should be formally superposition states in order to correspond to classical oscillations of electron density.  The main efforts of our group are directed toward developing electronic structure and quantum dynamics  methods to obtain detailed understanding of processes involving simultaneous changes in electronic and nuclear degrees of freedom. Such processes inevitably require quantum description beyond Born-Oppenheimer approximation and constitute crucial steps in many areas of fundamental and technological importance: solar energy conversion, UV-light DNA damage, magnetic field sensitivity in living species, catalysis at surfaces, and general surface chemistry.performing numerical simulations, doing theoretical modelling, and reporting resultsKnowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, Matlab or similar programs.  
Understanding and controlling electronic energy transfer (EET) is at the heart of effective utilization of solar energy, efficient light harvesting in bio-molecular processes, and even functioning of flat screen OLED TVs. Therefore obtaining insights into EET mechanisms through first principle modeling is of paramount importance. A first-principles study of EET is challenging because both electronic and nuclear degrees of freedom are usually involved. Moreover, a quantitative investigation of EET requires a computational tool that allows one to monitor how much electronic energy is located on a molecular fragment. Recently we have developed the localized operator partitioning method (LOPM) [1,2] to define rigorously and quantitatively how much electronic energy is localized on a particular chromophore. In this project we will apply LOPM for investigating of nonadiabatic dynamics in donor-bridge-acceptor compounds such as 9-((1-naphthyl)-methyl)-anthracene and 4-((2-naphthyl)-methyl)-benzaldehyde. The goal is to understand microscopic mechanisms governing EET, and crucial parameters which can be used for optimization of its efficiency.  1. J. Nagesh, A. F. Izmaylov, and P. Brumer, J. Chem. Phys. 142, 084114 (2015)2. J. Nagesh, M. J. Frisch, P. Brumer, and A.F. Izmaylov, J. Chem. Phys. 145, 244111 (2016)  The main efforts of our group are directed toward developing electronic structure and quantum dynamics  methods to obtain detailed understanding of processes involving simultaneous changes in electronic and nuclear degrees of freedom. Such processes inevitably require quantum description beyond Born-Oppenheimer approximation and constitute crucial steps in many areas of fundamental and technological importance: solar energy conversion, UV-light DNA damage, magnetic field sensitivity in living species, catalysis at surfaces, and general surface chemistry.performing numerical simulations, doing theoretical modelling, and reporting resultsKnowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, Matlab or similar programs.  
One fundamental structural motif governing molecular dynamics in many photochemical processes (e.g., human vision) is intersections of electronic energy surfaces, namely conical intersections (CIs). They provide channels for deactivation of an initial electronic excitation into nuclear motion of a particular chemical reaction or heat. Investigating CIs allows the researcher to understand microscopic reasons for photo-stability, fluorescence, phosphorescence, and photochemistry. In spite of their crucial role, no unambiguous experimental method yet exists to detect regions of CIs in molecules. Currently, CIs can be confirmed only computationally. Recently, however, our group has made progress in understanding characteristic CI features associated with nontrivial topological phases that arise in nuclear and electronic wave functions. These features are experimentally observable and can serve as an ultimate proof of the CI existence in the system. To detect such CI features, a researcher would need to have both high temporal and length-scale resolutions in detecting the atomic motion. Fortunately, our experimental colleagues (Dr. Miller’s group) have developed the ultra-bright and ultra-fast electron diffraction technique that could provide the required resolutions. We would study photo-induced isomerization in crystalline model compounds based on azo-benzene and retinal derivatives. The theory role would be to indicate which particular nuclear motions should be observed in the diffraction technique to identify the signature of the CI. The question that would be most interesting to address with developed tools would be a two order of magnitude difference in time-scales of photo-induced energy dissipation in individual DNA-bases and DNA.   The main efforts of our group are directed toward developing electronic structure and quantum dynamics  methods to obtain detailed understanding of processes involving simultaneous changes in electronic and nuclear degrees of freedom. Such processes inevitably require quantum description beyond Born-Oppenheimer approximation and constitute crucial steps in many areas of fundamental and technological importance: solar energy conversion, UV-light DNA damage, magnetic field sensitivity in living species, catalysis at surfaces, and general surface chemistry.performing numerical simulations, doing theoretical modelling, and reporting resultsKnowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, Matlab or similar programs.  
A recent nonlinear spectroscopy study of rhodopsin by groups of Dr. Miller and Dr. Oliver Ernst discovered that quantum nuclear coherence plays a crucial role in ultrafast photo-isomerization of the rhodopsin chromophore retinal [1]. The study raises further questions, such as whether the observed sub-50 fs reaction timescale would prevail if excitation is done with the natural, incoherent light. To answer this fundamental question, as well as to obtain a detailed microscopic picture of the first event, we will build a first-principles model for the retinal chromophore in the protein environment. We will use ab initio quantum mechanics/molecular mechanics (QM/MM) techniques and simulate the chromophore’s photo-induced quantum dynamics using a reduced dimensional system-bath treatment. The current nonlinear spectroscopy data would be a good reference point for testing the reduced model. After validation, the obtained model would be used to simulate dynamics under incoherent light conditions. The important component of the reduction scheme would be building the model around the minimum of the conical intersection (CI) seam, which plays a pivotal role in isomerization dynamics. Analysis of the CI would allow us to obtain the most important collective coordinates that govern the dynamics in this system.1. Johnson, P. J. M., Halpin, A., Morizumi, T., Prokhorenko, V. I., Ernst, O. P., & Miller, R. J. D. (2015). Local vibrational coherences drive the primaryphotochemistry of vision. Nature Chemistry, 7(12), 980–986  The main efforts of our group are directed toward developing electronic structure and quantum dynamics  methods to obtain detailed understanding of processes involving simultaneous changes in electronic and nuclear degrees of freedom. Such processes inevitably require quantum description beyond Born-Oppenheimer approximation and constitute crucial steps in many areas of fundamental and technological importance: solar energy conversion, UV-light DNA damage, magnetic field sensitivity in living species, catalysis at surfaces, and general surface chemistry.performing numerical simulations, doing theoretical modelling, and reporting resultsKnowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, Matlab or similar programs.  
We have all encountered YouTube videos or channels that seek to introduce us to, and explain us about, Korean, Brazilian or any other culture. These videos are often entertaining and useful, even when they are produced by non natives of the cultures represented. Why is that so? How do these videos operate and what makes them trustworthy? This is the heart of this research. Our team examines the nature of the interactions and engagement that occur on a particular genre of YouTube videos/channels, and how these YouTube videos facilitate cross-cultural understanding and cultural literacy. We will examine a range of YouTube videos and channels to explore the ways in which these content producers act as potential cultural translators, along with the characteristics of the videos and their audiences. Issues examined include: audience characteristics and variations, languages used in the comment sections, and the kind of engagement seemingly taking place in these spaces. In other words, how does intercultural literacy develop and through which interactions is it shaped (information sharing, reflecting about one’s own culture, and co-creating culture together, etc.)? Ultimately, our study seeks to answer the question of why and the extent to which the YouTube online platform (and other emergent social media platforms) act as tools for intercultural communication and for facilitating cultural literacy in our increasingly globalized world. In other words, how do we design with diversity in mind?Professor Caidi’s research interests focus on human information behaviour and information policy. Her current research is situated in the context of global migration and the role that information resources, institutions, and technologies play in the everyday lives of migrant and refugee communities. More recent research is looking at the role that social media plays in the lives of young people in the context of their spiritual and religious identities. Student will be trained in the basics of the research methods needed for this project.Student will be expected to interact an brainstorm with team members about the project. Basic translation work for recruitment purposes.Student will be involved in various aspects of the project from data collection (including participant observation) to analysis and writing.   Supportive environment to foster learning.Familiarity with languages: fluency in any ONE (or more) of the following languages: Mandarin, Cantonese, Hindi (or any other major language in India), Spanish, Portuguese, Turkish, Arabic or French.Familiarity with social media.Excellent oral and communication skills.Basic understanding of research methods.Ability to function as part of a team.
The STARS Laboratory has recently acquired a state-of-the-art mobile manipulation platform, consisting of a UR10 arm, Robotiq 3-fingered hand, and Clearpath Ridgeback mobile base. We are interested in building an advanced mapping system for the platform, incorporating visual data with known joint angle, odometric, and kinematic information. The goal of this project to is enable the platform to maintain very accurate environment maps, facilitating fast manipulation of a range of object.The project will involve developing a sophisticated software package for mapping, integrating data from all of the sources above. During the term, the student will work closely with graduate researchers to build and test the mapping package. Ground truth information will be obtained from an existing Vicon motion capture system.This project will provide an opportunity to gain first-hand experience with the emerging field of collaborative robotics (cobots), which is poised to become a multi-billion dollar industry within 10 years.The STARS Laboratory carries out research at the nexus of sensing, planning, and control, with a focus on the study of fundamental problems related to perception, representation, and understanding of the world. Our goal is to enable robots to carry out their tasks safely in challenging, dynamic environments, for example, on remote planetary surfaces. We work to develop power-on-and-go machines that are able to function from day one without a human in the loop. Our focus is on autonomous navigation and manipulation applications, using fused data from visual, lidar, and inertial sensors.The student will be involved in developing and testing all aspects of the mapping system for the manipulator platform. There will be regular interaction with graduate students working on the project. The student will be required to write software and also to review literature in the field.Knowledge of C++ and general software engineering practices. Familiarity with Python and the Robot Operating System (ROS) would be a plus. Some experience with hardware/electrical work also very useful. Prior experience with manipulators would be great.
Vitrification is a technique for the cryopreservation of oocytes and embryos in IVF (in vitro fertilization) clinics. Over the past decade, vitrification has been adopted by almost all IVF clinics globally to benefit patients. For instance, it allows child-bearing age cancer patients to reproduce at a later time as treatments (e.g., chemotherapy) can seriously compromise their reproductive ability. Due to professional/career choices, working women who decide to defer child-bearing to a later age can choose to have their embryos vitrified and stored. Furthermore,patients can save the high cost of a new IVF cycle by using their vitrified embryos.Presently, vitrification is conducted manually in IVF clinics by highly skilled embryologists. Processing one patient's embryos occupies the embryologist for over an hour (averagely four embryos, 15-20 minutes/embryo).Due to poor reproducibility and inconsistency across operators, success rates and cell survival rates also vary significantly. We have developed a system prototype and automated several core tasks of embryo vitrification.In this project, we will further develop our prototype robotic system into a fully automated instrument, aiming to transform clinical vitrification from manual operation to fully automated robotic operation.Automated vitrification will free up highly-paid embryologists to focus on the many other clinical tasks, at the same time achieving a more reliable and consistent vitrification success. Besides bringing cost savings to IVF clinics, the system will achieve a throughput and cell development rate both anticipated to be higher than manual operation by skilled embryologists. We will further develop our robotic cell manipulation system into a fully automated instrument. Specific aims are: (Aim 1) To improve 3D embryo visual tracking and achieve optimal transfer; (Aim 2) To automate embryo transfer onto vitrification straw; (Aim 3) To develop an integrated software package into the hardware system for fully automated operation; increase throughput via task scheduling.The Advanced Micro and Nanosystems Lab is a precision instrumention laboratory. We design and construct enabling micro and nanosystems (e.g., micro-nano robotic systems and MEMS/microfluidic devices) for automated operation at the micro and nanometer scales. The team manipulates, characterizes, and senses cells, molecules, and nanomaterials for both fundamental studies (e.g., mechanobiology, development biology, and nanomechanics) and clinical/industrial applications (IVF cell surgery, rare cell isolation, blood cell testing, drug screen, and precision instrumentation for industrial automation). This project focuses on the development of a robotic system for manipulating cells, which involves computer vision, image processing, learning, and motion control. The candidates will modify our present robotic cell manipulation software package and construct a new package (note: present robotic control software is in C++). The students will also work with our group members to develop new image processing/computer vision algorithms to enhance the automation extent of our robotic cell manipulation system. Key image processing algorithms will be on object recognition and object tracking. Tracking results will serve as  visual feedback to form closed-loop visual servoing. Students must be experienced in computer vision/image processing. Skills such as working with OpenCV and fundamental knowledge in image processing algorithms are necessary. Understanding motion control is a plus. The candidates must be strong programmers using C++ and C#. 
Scanning electron microscope (SEM) is widely used for imaging nano-scaled materials/structures. SEM uses a focused electron beam to image specimens with a high spatial resolution (e.g., ~1-2 nm). It serves as an imaging platform that provides visual feedback down to the nanometer level at video rates. SEM is powerful for structural imaging and chemical/material analysis; however, the height of samples (i.e., Z in topography) is particularly poorly measured in SEM imaging. It also lacks the important capability of performing mechanical measurements for in situ characterization of nano structures/materials.The topography measurement capability of SEM can be significantly enhanced down to sub-nanometer levels when an atomic force microscope (AFM) is integrated into the high vacuum chamber of SEM. AFM-SEM provides accurate 3D topography measurement as well as real-time measurement and observation of sub-nanoNewton force interactions at nano and sub-nanometer scales. There is presently no system capable of performing AFM scanning in both contact and tapping modes under SEM imaging. In this project, we will develop an SEM-compatible AFM instrument by tackling both mechanical design, electrical circuitry, and control challenges. We will design new fine nanopositioners with a high bandwidth (e.g., 10 kHz). To achieve high positioning/scanning performance, the inherent hysteresis of piezo actuators must be minimized. Instead of pursuing pure open-loop control using the inverse Bouc-Wen model, we will integrate position sensors to provide position feedback. Sensor readout circuits and circuits for controlling the motion of nanopositioners will be designed and constructed. Measurement speed and accuracy will be quantified, and system optimization will be conducted to achieve an imaging resolution better than 0.1 nm and a measurement speed >2-5 lines per second.The Advanced Micro and Nanosystems Lab is a precision instrumention laboratory. We design and construct enabling micro and nanosystems (e.g., micro-nano robotic systems and MEMS/microfluidic devices) for automated operation at the micro and nanometer scales. The team manipulates, characterizes, and senses cells, molecules, and nanomaterials for both fundamental studies (e.g., mechanobiology, development biology, and nanomechanics) and clinical/industrial applications (IVF cell surgery, rare cell isolation, blood cell testing, drug screen, and precision instrumentation for industrial automation). This project focuses on the development of precision instruments for imaging and measuring nano-scaled materials and structures. Circuit design; PCB construction; circuit testing and debugging; instrument testing and performance evaluation. Specifically, low-noise sensor readout circuitries, high-voltage amplifiers, self-resonating circuits, closed-loop control circuits will be developed. Experience in low-noise circuit design is required. Understanding closed-loop controller design is necessary. Circuit designs will be sent to PCB manufacturers, and the students will thoroughly test the constructed circuits which will be connected to our hardware platform of atomic force microscope. The students must have strong skills in designing analog circuits and microcontroller circuits. 
Nuclear receptors (NRs), such as the Estrogen receptor, are one of the major causes of disease. Conversely, they also represent one of the main targets of existing drugs. However, several factors have led to a massive decline in recent NR-directed drug discovery. We have developed a highly efficient live- animal screening platform that circumvents the problems that are currently limiting other screening methods.Zebrafish are the most powerful and versatile animal system for the high throughput screening of small molecules with drug potential. We have capitalized on their numerous advantages to develop transgenic fish lines that respond to hormones and drugs that target human NRs and epigenetic cofactors. The fish lines that we have developed respond to small molecule hormones and drugs by fluorescing green. Powerful affinity tags also allow isolation and identification of hormones or drugs that are directly bound. Using three of the new transgenic lines, we have already carried out several small molecule screens with excellent success, identifying new endogenous hormonal regulators and dozens of active compounds with potential for the treatment of several diseases. The role of the successful intern will be to screen one of our ~50 transgenic zebrafish lines against a library of ~4000 active drugs and natural compounds to find new ligands that can be used to 1) further understand the mechanisms of action of the chosen receptor, 2) identify target genes, associated genetic pathways and possible disease indications and 3) serve as starting points for new drug development.The major focus of my research has been to understand various aspects of transcriptional regulation. This began with an analysis of the promoters and regulators of the bacteriophage Mu infection cycle. This was followed by studying gene regulation in 4 dimensions dissecting the genes and transcription factors that control Drosophila segmentation. Over the last decade we have been developing scalable genome-wide technologies that open up new avenues to difficult problems and questions. These new approaches resulted in a move to the Donnelly Centre, a technology driven post-genomics venue that combines a broad range of scientists in an interactive environment.The intern will be maintaining a population of transgenic fish, doing crosses to collect embryos, aliquoting embryos to microtiter plates, adding compound library aliquots to the plates and analyzing GFP responses using automated and manual fluorescent microscopy approaches. Compounds that elicit positive responses will be further assessed for reproducibility, dosage responsiveness, tissue selectivity and toxicity. The applicant should have experience with micro pipetting, with an ability to transfer and dilute samples accurately and reproducibly. Excellent observation skills and insight are key. An understanding of organic chemistry is helpful. Zebrafish animal husbandry will be taught if not already familiar.
This research project will investigate how geological uncertainty may be formally introduced in to rock engineering design schemes. The first part of the project will be to examine the customary approaches to handing geological uncertainty in rock engineering design, and identify in which ways these either do not support or adhere to the paradigm of structural reliability. For those approaches found to be inappropriate, the student will move on to exploring the reason for the deficiency. For example, is it a lack of data, or inappropriate data, or a combination? Similarly, for those approaches that do support structural reliability, the student will investigate how they should be optimally applied in practice. Finally, by combining all of these results, the student will develop recommendations for both new approaches to handling geological uncertainty and rigorous use of existing methods such that they support the structural reliability paradigm.An important part of the project will be the production of a comprehensive research report, using which it is intended that the student will be able to produce at least one conference or journal publication. The student will be given the necessary training in analytical procedures, and helped with the production of both the research report and any derivative publications. The student will join and work closely with the supervisor’s research group.I am currently investigating how customary rock engineering design procedures should be improved in order to properly align with protocols of structural reliability. This work is driven by the introduction around the world of modern design codes (such as the suite of Structural Eurocodes) that are explicitly based on concepts of structural reliability. Over the course of the past six years, my research students and I have developed techniques for characterising uncertainty, Bayesian approaches to rock strength, and tensor statistics for in situ stress. The next challenges are objective design methods and incorporation of geological uncertainty.Although the student will be working under the close direction of the project supervisor, and will be given the necessary support and assistance, the student will be the principal researcher on this project. The student will be required to both study the background to the problem, familiarise themselves with the appropriate current techniques, undertake the necessary analyses, and generate the final research report. The student will thus experience the complete research process: initial investigation, experimentation and analysis, and presentation of results.The student requires knowledge and understanding of the principal geological processes and their products, experience with statistical methods for characterising variability, the aptitude and desire to pursue independent research, and a demonstrable capability for high quality presentation of results. Although not essential, previous completion of undergraduate courses in rock mechanics would be beneficial.
The observational approach (OA) is widely used in rock engineering. Indeed, design and construction of most underground excavations in rock proceeds using the OA.Many countries of the world are implementing Limit State Design (LSD) techniques in geotechnical engineering, but it is not known how LSD could be used with the OA. A key problem is that LSD requires the designer to verify the various limit states before construction, whereas the OA generally does not. However, it may be that by considering observation approaches as ‘real time’ verification of a serviceability limit state, the two techniques can be reconciled. This research project will test this hypothesis.The first part of the project will be to examine case histories in detail to identify how the OA is used in rock excavation, and determine what limit states are being considered during their application. For example, the OA often monitors some measure of tunnel profile displacement, so is this a Serviceability Limit State (SLS)? If so, how does it relate to the Ultimate Limit State (ULS) of the excavation? Following this, the student will undertake a campaign of numerical analysis, using appropriate industry standard software, to discover how the SLS and ULS are related. This will allow the student to generate recommendations for using the OA in a way that satisfies LSD protocols.An important part of the project will be the production of a comprehensive research report, using which it is intended that the student will be able to produce at least one conference or journal publication. The student will be given the necessary training in analytical procedures, and helped with the production of both the research report and any derivative publications. The student will join and work closely with the supervisor’s research group.I am currently investigating how customary rock engineering design procedures should be improved in order to properly align with protocols of structural reliability. This work is driven by the introduction around the world of modern design codes (such as the suite of Structural Eurocodes) that are explicitly based on concepts of structural reliability. Over the course of the past eight years, my research students and I have developed techniques for characterising uncertainty, Bayesian approaches to rock strength, and tensor statistics for in situ stress. The next challenges are objective design methods and incorporation of geological uncertainty.Although they will be working under the close direction of the project supervisor and given the necessary support and assistance, the student will be the principal researcher on this project. The student will be required to both study the background to the problem, familiarise themselves with the appropriate mathematics and selected numerical modelling technique, undertake the necessary analyses, and generate the final research report. The student will thus experience the complete research process: initial investigation, experimentation, and presentation of results.A high level of mathematical skill, the aptitude to pursue independent research and a demonstrable capability for high quality presentation of results is required. Although not essential, previous completion of undergraduate courses in rock mechanics and numerical modelling would be beneficial.
Permeable pavements provide on-site quantity and quality stormwater management. Quantity control is achieved through infiltration, temporary detention and some evaporation ofstormwater. Quality control is achieved through a number of processes including: stormwater capture, filtration, sorption, and bio-degradation. Researchers have evaluated long term quantity and quality performance, surface infiltration rates, permeable pavement types, infiltration over low permeability soils, clogging and urban heat island effects. Permeable pavements remove stormwater pollutants through filtration and consequently, infiltration capacity declines over time with the accumulation of sedimentswithin the permeable surface. The lack of proven cost-effective and practical approaches for permeability restoration prevents the wide-spread adoption of PICP systems in Canada (andNorth America). For PICP, a pavement’s infiltration capacity is a function of joint spacing and block pattern. Maintenance testing to restore surface permeability of PICP has foundinconclusive results. Some researchers recommended washing pavement surfaces with a fire hose or power hose to rejuvenate permeable pavements while others have observed surface restoration from vacuum sweeping. More recent studies have found surface vacuuming alone failed to improve on infiltration capacity. Novel and practical maintenance and operational methods, supported by scientifically-based proof of effectiveness, are needed. Better methods tailored specifically for PICP is needed so that the required interval between maintenance events can be lengthened and thereby reducing overall lifecycle costs.The objective of this research is to develop and test practical operational practices for Permeable Interlocking Concrete Pavements (PICP) for hydraulic restoration. This project will address the following objectives:1. Investigate alternative and pre-treatment practices to increase the effectiveness of maintenance for restoring surface infiltration capacity.2. Investigate the role of sediment characteristics (cohesive vs non-cohesive) and cleaning frequency on the effectiveness of restoration practices3. Develop best management practices for hydraulic restoration of PICP.I study green infrastructure and emerging stormwater technologies such as green roofs, bioretention systems and permeable pavements . My research group focuses on full-sized systems and investigates how infrastructure functions in the urban environment. Our goal is to improved stormwater infrastructure to better protect our communities from flooding and to protect our urban creeks and streams from environmental degradation. Much of our work focuses on the design process, construction logistics and the longterm operation and maintenance of infrastructure.The student will work directly with Civil Engineering graduate students as a research assistant. The test site for this project is located at the Kortright Centre for Conservation located ~1 hr from campus. Students can expect to spend 1-2 days/week at project field site. The remainder of their time will be spent on campus. Research work will involve working with hydrologic field equipment and soil lab equipment. The project will test different cleaning practices for permeable pavements. Students will help with artificially clogging pavement, organizing cleaning testing and conducting infiltration measurements. Students will work directly with conservation and industry professional. Students will be trained on statistical analysis methods to analyzed and interpret data. Finally students will be responsible with creating communication content for the project including posters and informational videos.Applicants should have a basic understanding of hydrology, soil properties and statistics. Civil, Environmental (or Agricultural or Construction) engineering students (2nd year and higher) are preferred. The project will involve outdoor work. Students will work in a team environment directly with graduate students. Strong communication skills are essential. Basic knowledge of Microsoft Excel is needed.
Interventions targeted to female sex workers (FSWs) are a key component of HIV prevention programs, particularly in regions where condomless sex work fuels and sustains heterosexual HIV epidemics. However, evidence suggests that many FSWs become infected with HIV and other sexually transmitted infections (STIs) before or early in their sex work career, and before preventative interventions reach them. In Kenya (Mombasa) and Ukraine (Dnipro), overall HIV prevalence among FSWs is 29% and 39% respectively, with 21% and 28% of FSWs infected with HIV by their second year of formal sex work. The Transitions project includes a cross-sectional socio-behavioural and biological study of a representative sample of 1,500 women aged 14 to 19 years in Mombasa and Dnipro. We propose to leverage the behavioural and biological data from Transitions and conduct a nested mathematical modelling study to test the following hypothesis: HIV, syphilis, and herpes-simplex virus type 2 (HSV-2) acquisition by young FSWs (<19 years of age) prior to, and within the very early stages of formal sex work, could undermine the potential impact of existing FSW interventions on reducing HIV among FSWs, clients, and the wider community. ‘Early’ stages refer to the first year of sex work or before program reach, and program reach refers to initial access/uptake of a FSW condom-based HIV prevention program. To test this hypothesis, we propose a mathematical modelling study to indirectly estimate the incidence of HIV, first syphilis infection, and HSV-2 from a representative cross-section of women aged 14-19 years who live or work in sex work ‘hot spots’ in Mombasa and Dnipro. The project involves developing and fitting catalytic models to seroprevalence data on HIV, lifetime syphilis infection, and HSV-2.We answer questions about the biological, behavioural, and environmental (health systems and structural) mechanisms that underpin HIV and other sexually transmitted infection (STI) epidemics. We develop and integrate mathematical models with data to test hypotheses and to better inform clinical, public health, and policy decisions. We aim to:1) Understand why epidemics establish and persist where and when they do, and what leads to differences in their trajectories, size, and characteristics across regions.2) Optimize the design and delivery of HIV/STI programs.3) Systematically assess the influence of data uncertainty on model projections in order to prioritize future data collection.The student will write and modify code, fit model to data using optimization techniques and maximum liklihood approaches, develop tables and figures for publication, and participate the the development of a scientific manuscript and report for stakeholders.The student will have an opportunity to apply a combination of mathematical modeling and statistical inference principles to a public health research question.The student must have the following skills/background:1) strong foundation and experience with analytic and numerical methods to solve coupled differential equations, linear algebra, and probability distributions. 2) experience coding in a scripting language - either R, python, Matlab, or Octave3) interest in using mathematical and predictive models to inform public and global health policies4) excellent verbal and written communication5) excellent team-player6) really enjoys problem-solving and debugging code
The numerical investigations will complement the experimental work. In particular, numerical modeling will be used to address two important areas. The first is the effects of cavity shape, size, and frequency on the effectiveness of the synthetic jet to delay the onset of turbulent boundary layer separation. All turbulent flow studies will be based on large-eddy simulation (LES), which is needed in order to achieve sufficient accuracy for the flows under study.Two flow solvers will be used for this work, based on the experience of the investigators on related problems. Pierre Sullivan will use OpenFOAM (Open Field Operation And Manipulation) an open source CFD software package with an extensive range of users and capabilities. OpenFOAM comes with pre and post-processing tools and is an efficient code for parallel computations using Message Passing Interface (MPI). This code is based on the finite volume method and can solve a wide range of fluid flow problems.The internal shape of the synthetic jet cavity has long been thought not to affect the external flow interaction. A recent study by our group  suggests that the shape of the cavity indeed may affect the effectiveness of flow control. A computational study confirming these recent findings will be a novel contribution, shedding light on the smaller flow features and physics unattainable by experimental methods. This study will also enable greater parametric variation than considered in and the development of the most effective synthetic jets for the present application, feeding directly into the second numerical investigation and providing important feedback to the experimental investigation. This study will be performed by Pierre Sullivan using OpenFoam using compressible LES to deal with possible density fluctuations in the cavity.Aerodynamic control of low Reynolds number flow using synthetic jet actuation is of great interest to a wide range of applications including the the design and operation of unmanned aerial vehicles (UAVs) at low speeds, separation control at the inlets of jet engines and the design of compressor blades. Different methods have been tested over the past several decades including continuous suction and blowing, vibrating ribbons, vortex generators, heat strips, external audio excitation and synthetic jet actuation. Each of these control methods has shown favorable results but not all have proven practical. Student will develop CFD code in collaboration with assistance from students in group.A background in CFD and Parallel Solvers would be a great help. Interest in fluid emchanics at the third year level would be a great asset
Our project consists of developing analysis tools to assist in the quantification of tissue oxygenation from MRI data. This will include implementing segmentation algorithms to identify and characterize small cerebral blood vessels and simulating the effect of various magnetic field orientations on the MRI signal of a cylinder of deoxygenated blood. These techniques are required in order to determine the blood oxygenation in the blood vessels by fitting the measured signal profile to the simulation results. Furthermore, MR acceleration techniques will be investigated to shorten the overall scan time. Specifically, the application of compressed sensing strategies can reduce the amount of data required while maintaining image quality. The overall goal is to incorporate these features into a functional imaging and analysis pipeline that will provide researchers with the ability to measure regional oxygen metabolism in the brain for the study of health and disease.The cerebral metabolic rate of oxygen (CMRO2) is the rate of oxygen consumption by the brain and is one of the most important physiological indicators of brain vitality and function. The quantification of regional CMRO2 provides a critical tool for understanding cerebral energy demands and the metabolic components of neural signalling. My program will develop novel, non-invasive, in vivo, regional CMRO2 measures using advanced MRI methods which will provide a framework for investigating brain energy metabolism and blood flow.The selected student will work with my team to develop the tools mentioned above. The analysis tools will be written in Matlab and should be mostly automated except where user interaction is necessary. Validation of the tools will also be necessary, so the student will acquire sample MRI data to test the accuracy and robustness of the software. This requires the student to learn about the specific MRI sequences used for this project and become familiar with the current research by reviewing scientific publications. For compressed sensing, the student will need to design the optimal data regularization strategy based on our specific application. The scheme will be tested with simulation data before being implemented on the MRI.These tasks require strong programming skills for data post-processing using Matlab. A solid math/science background is necessary to understand and fully utilize the analysis tools available. Furthermore, the ideal candidate should be detail oriented and excel at analytical problem solving in order to develop a feasible work plan as well as adapt to any technical issues that may occur. The student is expected to quickly learn about MRI physics to understand how images are acquired, reconstructed and interpreted.Required Skills: - solid programming foundation and experience - proficient with Matlab - Microsoft Office - familiar with UNIX environment - English (reading / oral)Knowledge / Background: - preferably engineering - mathematics or computational methods - experience in signal or image processing - MRI physics would be an assetInterests: - medical (brain anatomy and physiology) - magnetic resonance imaging - statistical analysis
Epidemics of sexually transmitted infections (STIs), including HIV, are driven by heterogeneity in the risk of acquisition and transmission. As a result, "core groups" or key populations - individuals who are most at risk of acquiring or transmitting STIs/HIV - are often the focus of prevention programmes and resources. However, in some epidemic settings, the majority of infections are acquired (although not transmitted) by individuals who are sexual partners of members of key populations, but who themselves are not at high risk of passing the infection on. In the short-term, focusing on preventing a large number of infections acquired may be more efficient than focusing on preventing the potential for future transmission, especially when short-term outcomes are valued more than long-term outcomes ('discounting' of future benefits over immediate benefits).However, there remains great debate about the inequities that such a strategy might create by re-allocating resources away from key populations. To disentangle the effects of 'indirect and future transmission' (and thus herd immunity) and the effects of discounting in the context of epidemics, we propose a mathematical modeling study. The model will comprise a set of coupled differential equations that reflect 'compartments' or health-states that reproduce the natural history and observed epidemiological data of HIV; and subgroups across a population with heterogeneity in the risk of HIV acquisition and transmission. We will then simulate a series of scenarios with a generic HIV intervention to find the conditions under which inequities are created versus minimized as efficiency is optimized.We answer questions about the biological, behavioural, and environmental (health systems and structural) mechanisms that underpin HIV and other sexually transmitted infection (STI) epidemics. We develop and integrate mathematical models with data to test hypotheses and to better inform clinical, public health, and policy decisions. We aim to:1) Understand why epidemics establish and persist where and when they do, and what leads to differences in their trajectories, size, and characteristics across regions.2) Optimize the design and delivery of HIV/STI programs.3) Systematically assess the influence of data uncertainty on model projections in order to prioritize future data collection.The student will write and modify code, fit model to data using optimization techniques and maximum liklihood approaches, develop tables and figures for publication, and participate the the development of a scientific manuscript and report for stakeholders.The student will have an opportunity to apply a combination of mathematical modeling and probability principles to a public health research question.The student must have the following skills/background:1) strong foundation and experience with analytic and numerical methods to solve coupled differential equations, linear algebra, and probability distributions. 2) experience coding in a scripting language - either R, python, Matlab, or Octave3) interest in using mathematical, predictive, and optimization models to inform public and global health policies4) excellent verbal and written communication5) excellent team-player6) really enjoys problem-solving and debugging code
Conceptual frameworks for HIV risk include individual-level factors (biological and behavioral), partnership features, and structural/environmental factors. Common statistical approaches involve disentangling casual or mediation pathways using parametric tests. The emergence of machine-learning approaches to classifying clusters of data with complex interactions offers an opportunity to find heterogeneity and commonalities in clusters of HIV prevalence across a geographic regions. We propose to leverage our research and partnerships in Ukraine - research focused on HIV and hepatitis C virus (HCV) prevalence among female sex workers - to pilot the use of machine-learning algorithms for identifying clusters of HIV and HCV risk among female sex workers across oblasts and cities in Ukraine. The project will involve synthesizing aggregate and individual-level data from multiple datasets and running various algorithms, including but not restricted to, recursive partitioning.We answer questions about the biological, behavioural, and environmental (health systems and structural) mechanisms that underpin HIV and other sexually transmitted infection (STI) epidemics. We develop and integrate mathematical models with data to test hypotheses and to better inform clinical, public health, and policy decisions. We aim to:1) Understand why epidemics establish and persist where and when they do, and what leads to differences in their trajectories, size, and characteristics across regions.2) Optimize the design and delivery of HIV/STI programs.3) Systematically assess the influence of data uncertainty on model projections in order to prioritize future data collection.The student will write and modify code, code algorithms and modify existing algorithms, develop tables and figures for publication, and participate the the development of a scientific manuscript and report for stakeholders.The student will have an opportunity to apply a combination of computer programming in a scripting language and statistical inference principles to a public health research question.The student must have the following skills/background:1) strong foundation and experience with analytic and numerical methods to solve coupled differential equations, linear algebra, and probability distributions. 2) experience coding in a scripting language - either R, python, Matlab, or Octave3) interest in using predictive analytic techniques and models to inform public and global health policies4) excellent verbal and written communication5) excellent team-player6) really enjoys problem-solving and debugging code
The recent global financial crisis has made risk analytics and financial stability a foremost concern of investors and corporations worldwide. Given the rapidly expanding scope and complexity of risk-aware management and finance, mathematical and software innovation is central to the field. Monte Carlo simulation techniques and numerical optimization, which computes portfolio risks and automates the construction of portfolios that best meet specified requirements, is finding novel uses in the field of finance, investments and risk management. Monte Carlo simulation techniques allow modeling future uncertainty of portfolio value and computing financial risks under different scenarios of future events, and optimization techniques can serve as one of the tools for individual investors, wealth managers and companies to find better solutions and improve decision-making. While portfolio optimization algorithms are often applied to solve portfolio construction problems for wealth management and pension planning, translating individual preferences of investors expressed in natural language into optimization problem objective functions and constrains remain a challenge. Based on available data, individual goals and personalized use cases we plan to develop an artificial intelligence software tool that helps formulating optimization problems and guiding users through portfolio selection process. Combining visualizations, natural language processing, machine learning and quantitative algorithms the tool would interactively guide user throughout their portfolio selection journey allowing them to compare portfolios until they arrive at their "ideal" portfolio choice. It is planned that developed software tool would be deployed on a cloud.This research area is at the intersection of data science, analytics, machine learning, quantitative modeling and artificial intelligence with finance, wealth management and investment industries. We are using both quantitative and cognitive algorithms to improve decision-making in finance, risk and wealth management.A student will be analyzing data and applying algorithms to develop a cognitive software tool for portfolio construction, optimization and visualization. Writing code preferably in Python or R to apply quantitative, machine learning and artificial intelligence algorithms will be integral part of the student role.Student background would preferably be in a quantitative field such as data science, information technology, computer science, engineering, mathematics, statistics, economics or finance, but students with other backgrounds that have basic knowledge of data analytics are welcome to apply as well. Required skills are basic mathematics and statistics, understanding of optimization and algorithms, and ability to program in Python, R or Matlab. Familiarity with visualization tools and basic knowledge of finance would be an asset, but are not strictly required.
Recent advances in automation and machine learning would significantly reduce demand for many professions. As a result, most professions in the future would require constant learning and improving skills. With the tsunami of information that we have difficulties to process, understand and analyze, interactive courses that can automatically adapt to each person learning patterns and can deliver personalized content would be in high demand. That especially applies to online and distance learning courses, where it is extremely difficult to motivate students and professionals to focus. Advances in mathematics of learning, data science and artificial intelligence can help to design algorithms that would decide what course materials and in what order should be presented to each student.Based on available data, individual goals and personalized use cases we plan to develop an artificial intelligence software tool that helps delivering interactive online courses and guides students and professionals through their learning process. It is planned that this software tool would automatically re-arrange slides and learning materials, decide whether to add quizzes and additional interactive materials to improve learning of an individual taking an online course and motivate people to study. Combining visualizations, natural language processing, machine learning and quantitative algorithms the tool would automatically guide user throughout their course learning journey allowing them to learn faster and more efficiently. It is planned that the developed software tool would be deployed on a cloud.This research area is at the intersection of data science, analytics, machine learning, quantitative modeling and artificial intelligence with personalized and adaptive learning. We are using both quantitative and cognitive algorithms to improve education and learning. Being able to construct interactive courses and educational materials that adapt to learning patterns of each individual automatically, and improve speed of learning as well as understanding of learning materials is the key.A student will be analyzing data and applying algorithms to develop a cognitive software tool for personalized adaptive learning. The tool would automatically re-arrange slides and learning materials, decide whether to add quizzes and additional interactive materials to improve learning of an individual taking an online course and motivate people to study. Writing code preferably in Python or R to apply quantitative, machine learning and artificial intelligence algorithms will be integral part of the student role.Student background would preferably be in a quantitative field such as data science, information technology, computer science, engineering, mathematics, statistics, economics or education sciences, but students with other backgrounds that have basic knowledge of data analytics are welcome to apply as well. Required skills are basic mathematics and statistics, understanding of algorithms and learning process, and ability to program in Python, R or Matlab. Familiarity with visualization tools such as D3 and Java Script would be an asset.
There has been a growing concern about the environmental effects of fossil-fuel-based power generation. Thus, research activities on sustainable energy resources, such as solar, geothermal, wave and wind energy have been increasing. Among these, wind-based energy production has experienced significant growth, with several countries formulating energy policies that include wind in their generation portfolio.The design of a wind farm under multiple performance criteria is typically done iteratively, i.e., alternating tasks of selecting the turbine layout for maximum total power and, a posteriori, noise analysis and compliance with government regulations. After designing a layout, the cost estimate is then used as a decision criterion to refine the original design, with additional stages of modeling and verification. This time-consuming trial-and-error process requires a concurrent optimal design methodology of wind farms, which is also capable of considering constraints related to landowner decisions and permitting issues.Our team collaborates with a global industry partner to develop advanced wind farm design methods. This research project focuses on the development, testing and validation of advanced algorithms for the design of wind farms to maximize energy production, minimize cost and operation cost, and minimize noise emissions, or at least ensure compliance with environmental regulations regarding noise. In particular, we focus on optimization of wind farm layouts to reduce their wake interaction and noise emissions, considering constraints different engineering disciplines impose on the design space.This project aims to develop efficient algorithms for solving this optimization problem. Based on previous work, we have studied algorithms based on evolutionary principles, but the required solution time still precludes the use of these tools in an industry environment with medium- to large-scale wind farms. To overcome this, we are developing hybrid algorithms, combining classical continuous and/or discrete optimization algorithms with evolutionary methods, to speed up convergence to optimal solutions.Our multi-disciplinary research involves development of mathematical and/or statistical models of systems whose behavior and functionality is governed by thermal and fluids phenomena, their simulation using state-of-the-art computational techniques, and their design and optimization under single- and multi-objective paradigms. Our most recent research projects have involved: (a) modeling of thermal transport in multiple scales, from nano to macro; (b) thermal management in lithium batteries; (c) modeling of fluid dynamics in biomedical applications, with focus on the human circulatory system; (d) statistical modeling methods for design automation, including biological and engineering applications; (e) modeling and optimization of renewable hybrid energy systems.The student will work in the development of CFD simulation models for wind turbine rotors modified with flow diverters, to study the effect these devices have on turbine wake development and propagation. The outcome of the project would be a simulation-based characterization of the device performance under a variety of conditions. If time permits, the student will try to modify the flow diverter design to improve its performance using parametric studies, sensitivity analysis, and formal mathematical optimization methods. The student will be part of a research team composed of Research Associates, Postdoctoral Fellows, and both graduate and undergraduate students, and will work with an industrial partner which is a leading global company providing wind energy services. For this particular project, there will be also interactions with junior/senior engineers from the industrial partner. In addition, the student will participate in other activities related with typical research work in a university setting, such as preparing presentations of his/her work, attending research group meetings, and preparing data and supporting material for scientific publications.The student must have an interest in computer-aided modeling, analysis, design and optimization of thermal-fluid systems,  as evidenced in the choice of elective courses, term projects or previous research experience in subjects such as Fluid Mechanics, Numerical Methods, Probability and Statistics, Advanced Computer Programming, Optimization or Alternative Energy Systems.The student will work with state-of-the-art CFD packages (ANSYS/CFX/Fluent, OpenFOAM), and scientific computing/scripting languages such as Matlab or Python. Hence, solid knowledge of computer programming is required. Knowledge of C/C++ would be an asset, allowing the student to readily use open-source CFD packages (OpenFOAM). Previous experience with Linux is desirable.
An abdominal aortic aneurysm (AAA) is a focal dilatation of the abdominal aorta, the artery that is the primary supply of blood to the abdominal organs and lower extremities. AAAs occur in 7.6% of men and 1.3% of women over the age of 65 and are the 14th leading cause of death in the United States with similar mortality rates in Canada. Without intervention, an aneurysm will continue to grow in size until it ultimately ruptures. Only 50% of patients with a ruptured AAA will survive to reach a hospital. Of those that make it to hospital, only 50% will survive the surgery to repair the ruptured aneurysm. This high mortality rate associated with ruptured AAAs highlights the need for surgical repair of aneurysms before they rupture.Endovascular aneurysm repair (EVAR) is the minimally-invasive method for treatment of AAAs in which a stent graft (SG) is inserted via the femoral artery, through the iliac artery, and into position within the aorta. Relative to the traditional open-surgical repair, EVAR has a significantly lower perioperative mortality of ~1%, compared to the 3-5% perioperative mortality for an open repair.  The SGs used in EVAR are comprised of fabric tubes reinforced with metal stents. The SG is compressed within a delivery sheath, which is removed during deployment, allowing the device to expand and anchor itself to the aorta.Currently, training of surgical residents in EVAR is mostly done in the operating room.  There is a need for a surgical training simulator that will allow them to practice delivery and deployment of SGs in a safe and repeatable environment.  Such a surgical simulator would also serve to allow clinicians to rehearse the EVAR procedure in challenging or unusual cases prior to deploying the device in patients.Our multi-disciplinary research involves development of mathematical and/or statistical models of systems whose behavior and functionality is governed by thermal and fluids phenomena, their simulation using state-of-the-art computational techniques, and their design and optimization under single- and multi-objective paradigms. Our most recent research projects have involved: (a) modeling of thermal transport in multiple scales, from nano to macro; (b) thermal management in lithium batteries; (c) modeling of fluid dynamics in biomedical applications, with focus on the human circulatory system; (d) statistical modeling methods for design automation, including biological and engineering applications; (e) modeling and optimization of renewable hybrid energy systems.The student will be responsible for adapting our existing benchtop model for stent graft deployment to make it suitable for use as a surgical training simulator.  They will be involved in streamlining the 3-D printing and molding process and modifying the existing model to make it more suitable for mass production.The student will work within a dynamic and multidisciplinary team consisting of graduate students in biomedical engineering, a medical student, a vascular surgery resident, a research associate in mechanical engineering, a vascular surgeon, and a professor in mechanical and biomedical engineering.  They will have access to state of the art experimental equipment including a dedicated 3-D printer, as well as stent grafts for testing.  In addition to conducting the research project, the student will be expected to contribute to the dissemination of research knowledge through the development of presentations on their research and the preparation of material for scientific publications. The student will participate in group meetings with other members of the lab and will be exposed to a variety of other research projects in cardiovascular mechanics, computational fluid dynamics, renewable energy, and heat transfer.The student must have an interest and background knowledge in design, 3-D printing, and building of prototype, which can be demonstrated through previous courses, term projects, or research experience in these areas.  Additionally, the student should have some experience with 3-D computer-aided design (CAD) software, such as SolidWorks or a related program.  Lastly, knowledge of medical image segmentation would be considered an asset; however, it is not a requirement for this position.
Tetralogy of Fallot (TOF) is the most common cyanotic congenital heart defect, accounting for 7-10% of all congenital heart disease and affecting approximately 39,000 of the babies born annually across the globe. Surgical treatment for these patients is required during the first year after birth. Compared to traditional techniques, newer repair strategies have demonstrated improved long-term outcomes and increased freedom from intervention at 15 years. However, they are only employed in 40% of TOF cases. This lack of adoption can be attributed to minimal data surrounding the suitability of the different repairs for specific TOF patient anatomies. Physicians must rely on surgical judgment to select the most appropriate repair strategy; this decision carries significant risk of increased intraoperative challenges should the strategy fail. The long-term objective of this study is to develop a patient-specific TOF surgical planning tool.  This will be done through a combination of clinical data collection and analysis, computational fluid dynamics (CFD) simulations, and experimental fluid mechanics.  CFD simulations, which mathematically simulate fluid flow, have been successfully incorporated into virtual surgical planning tools for other congenital heart defects. However, these techniques have not yet been applied to surgical planning for TOF repair. This work will generate CFD simulations corresponding to each of the TOF repair strategies to explore the relationship between geometric and hemodynamic factors and patient outcomes as a first step towards a patient-specific TOF surgical planning tool.  Clinical data, collected from actual TOF patients will provide geometric and hemodynamic information to be used to develop the CFD simulations.This project has the potentially to be transformative for the way in which TOF is repaired surgically and could have a significant impact on the lives of TOF patients.Our multi-disciplinary research involves development of mathematical and/or statistical models of systems whose behavior and functionality is governed by thermal and fluids phenomena, their simulation using state-of-the-art computational techniques, and their design and optimization under single- and multi-objective paradigms. Our most recent research projects have involved: (a) modeling of thermal transport in multiple scales, from nano to macro; (b) thermal management in lithium batteries; (c) modeling of fluid dynamics in biomedical applications, with focus on the human circulatory system; (d) statistical modeling methods for design automation, including biological and engineering applications; (e) modeling and optimization of renewable hybrid energy systems.The student will be responsible for modifying an existing benchtop experimental flow loop to be suitable for simulations of flow through the right ventricle outflow tract of 3-D printed heart models of TOF patients, as well as for conducting the flow experiments.  These experiments will consist of measuring pressure and flow rates at various locations within the flow loop and potentially conducting ultrasound particle image velocimetry experiments to visualize and quantify the flow throughout the system.The student will work within a dynamic and multidisciplinary team consisting of a graduate student in biomedical engineering, a research associate in mechanical engineering, a congenital cardiac surgeon, and a professor in mechanical and biomedical engineering.  They will have access to state of the art experimental equipment and 3-D printed heart models.  In addition to conducting the research project, the student will be expected to contribute to the dissemination of research knowledge through the development of presentations on their research and the preparation of material for scientific publications. The student will participate in group meetings with other members of the lab and will be exposed to a variety of other research projects in cardiovascular mechanics, computational fluid dynamics, renewable energy, and heat transfer.The student must have an interest and background knowledge of fluid mechanics, which can be demonstrated through previous courses, term projects, or research experience in this area.  Experience in conducting fluid flow experiments is considered an asset as is experience with 3-D printing.  Additionally, the student should have some experience with data analysis and computer programming in MatLab or a related software or programming language.
Lithium batteries have emerged as the most affordable and convenient energy storage solution to power electric vehicles (EV). In recent years, significant advances in the specific energy and costs of lithium cells have placed the EV market in a more advantageous position to compete with gasoline-powered vehicles. However, major advances are still needed to improve the efficiency and safety of these batteries, which requires a better control of their tightly coupled electrical and thermal responses. The operating temperature of a lithium cell strongly influences its performance, reliability, safety, and lifespan. High temperatures degrade the battery, while low temperatures slow down its electrochemical reactions, reducing its power and energy capabilities. Therefore, thermal management strategies are paramount for maintaining the cells at an optimum temperature range and minimizing the temperature fluctuations across the battery pack. In this research, we use numerical simulations and experimental tests to design high-performance battery packs for EVs. We combine thermal, fluid, and electrical computational models to capture the multi-scale and multi-physics phenomena occurring in a lithium battery. The challenge is to develop effective strategies that preserve the thermal and electrical balance of the cells while operating the battery pack on a broad range of environmental and driving conditions. Advanced EV lithium battery packs contain hundreds of individual cells connected in series/parallel combinations. Each cell must be continuously monitored, cooled or heated based on the environmental conditions, and electrically balanced to achieve an optimum driving range and lifespan. A high-performance intelligent thermal management system is absolutely critical to achieve the highest possible performance in next-generation electric vehicles. In this research project, we will develop and build an advanced 10kWh battery pack with localized thermal control, using a pipe network with electronically-controlled solenoid valves. The mechanical design will use a parallel assembly of inter-cell liquid-cooled aluminum plates.Our multi-disciplinary research involves development of mathematical and/or statistical models of systems whose behavior and functionality is governed by thermal and fluids phenomena, their simulation using state-of-the-art computational techniques, and their design and optimization under single- and multi-objective paradigms. Our most recent research projects have involved: (a) modeling of thermal transport in multiple scales, from nano to macro; (b) thermal management in lithium batteries; (c) modeling of fluid dynamics in biomedical applications, with focus on the human circulatory system; (d) statistical modeling methods for design automation, including biological and engineering applications; (e) modeling and optimization of renewable hybrid energy systems.The student will work in the mechanical design of a pipe network with electromechanical valves (solenoids) to enable localized liquid cooling within the battery pack. The student will be part of a research team composed of Research Associates, Postdoctoral Fellows, and both graduate and undergraduate students. For this particular project, the student will work in close collaboration with a multidisciplinary team that is designing and building a prototype of a 10KWh battery pack with localized thermal control. This research is conducted in collaboration with the UofT Havelaar Electric Vehicle (UTHEV) Research Centre (http://uthev.utoronto.ca/), a recent initiative launched at the University of Toronto for the development of new technologies for electric vehicles in partnership with Havelaar Canada (http://www.havelaarcanada.com/).The student involved in this project must have a particular interest in electric vehicles technologies with basic experience on computer-aided modeling, analysis, design, and optimization of thermal-fluid systems. This experience could be evidenced in their choice of elective courses, term projects, participation in student groups, or previous research experience at their home institution, in subjects such as Fluid Mechanics, Numerical Methods, Advanced Computer Programming, Optimization or Alternative Energy Systems, among others. Ideally, the student should have a solid background in thermal fluid systems and good programming skills in MATLAB/Simulink.
Applying knowledge from interdisciplinary research, LASG is developing built environments with qualities that come strikingly close to life; environments that can move, respond, and learn; environments that grow themselves through chemical systems, and that are adaptive and empathic toward their inhabitants. The LASG Partnership expands the domains and the questions we are asking about the future of architecture, developing physical prototype envelopes that incorporate the technology and design methods of researchers. Many team members, as artist-scientists, are making special contributions to technical development and also to public outreach. They are exploring possibilities that directly shape hypotheses for scientific method, and, in turn, translating the innovations of the group into the form of gallery and museum exhibits, installations, and publications. Their research provides the groundwork for new models of more sustainable and ecologically impactful architectural structures, including new conceptualizations of resiliency, adaptability and empathy. Can architecture integrate near-living functions? The Living Architecture Systems Group (LASG) brings together researchers and industry collaborators from Canada, USA, and Europe in an interdisciplinary research cluster dedicated the objectives of developing innovative technologies, new critical aesthetics and integrative working methods in support of an emerging trend of architectural design that challenges the fundamental questions regarding the definition of life. ‘Living Architecture’ encompasses a new generation of architectural design that incorporates technologies and qualities that approach definitions of life itself. The Architectural Intern will have direct involvement in design, prototyping, fabrication and installation of experimental installations, interactive hybrid assemblies that lead toward next-generation architectural environments. The practical program will involve phases of research and experimentation (material explorations), design and visualization, rapid prototyping and digital fabrication, iterative testing and implementation.  Research and Experimentation: The intern will focus on customization techniques that could be employed for rapid prototyping, research into actuated mesh systems, systems analysis and mechanism component design and fabrication. Research and experimentation at this stage will involve two and three dimensional reflection of intended streams of development.Design and Visualization: The intern will make use of computer modeling, simulation, and visualization techniques to explore the conceptual possibilities for the projects and establish design ideals. These models will allow the simulation of such elements as the sensing and actuation systems, the physical properties of the material, and the resulting prototype’s overall physical configuration on large and small scales. Prototyping and Systems Integration: Alongside digital visualization, physical prototyping of components, testing of systems, and mock‐up of assemblies will be employed to ensure that all aspects of the work can be integrated successfully. Through several iterations of design, testing and refinement, components assemblies will be created. Manufacturing and Pre-Assembly: Intensive repetition of small parts and their assembly are key elements. The intern will lead this work, and coordinate with a large contingent of prefabrication volunteers who assist leading up to installation phases. An in‐house laser cutter, CNC router and a three dimensional printer provide core support for small prototype fabrication, while output capacity is supplemented by outsourcing to local production facilities.The position requires advanced architectural skill in three-dimensional modeling and drawing, and practical experience in physical fabrication.  The research work will include manipulation design and fabrication tools and software for architectural and industrial design, laser cutting, 3D printing, and graphic design. Specialized training will be provided. While fully specialized skills are not required, experience in in digital design, craft and fabrication skills are assets.
A buoyant foundation is a particular type of amphibious foundation that is specifically designed to be retrofitted to an existing house that is already slightly elevated off the ground and supported on short piers.  The system consists of three basic elements:  buoyancy blocks underneath the house that provide flotation, vertical guideposts that prevent the house from going anywhere except straight up and down, and a structural sub-frame that ties everything together. When flooding occurs, the flotation blocks lift the house and the vertical guideposts resist any lateral forces from wind and/or flowing water.  Any house that can be elevated can be made amphibious.The process implementing a buoyant foundation retrofit involves stages of research, analysis, project management, design, and construction. The Buoyant Foundation Project consists of an interdisciplinary team dedicated to understanding the unique problems of each project and proposing successful solutions. The research stage involves research into the context or site at hand, including environmental, social, economical and political conditions. The analysis stage involves site analysis, flood history analysis, documentation of the buildings to be retrofitted, and analysis of local construction methods and materials. The design stage involves the design of the buoyant foundation retrofit system, and design and construction documentation of the proposed project. Finally, the construction phase involves building and implementing the design into an existing house to provide resilience against flooding. Along with the structured process of each project is a general interest in furthering the concept of amphibious architecture and flood resilience globally through rigorous research, outreach and funding for projects in at-risk and low-income communities.Amphibious architecture refers to an alternative flood mitigation strategy that allows an otherwise-ordinary structure to float on the surface of rising floodwater rather than succumb to inundation.  An amphibious foundation retains a home's connection to the ground by resting firmly on the earth under usual circumstances, yet it allows a house to float as high as necessary when flooding occurs. The Buoyant Foundation Project designs amphibious retrofits for low-income, flood-vulnerable communities around the world.  http://buoyantfoundation.org/Research Assistant(s) to work on a broad range of projects related to amphibious architecture, with a focus on a) flood-resilient housing for low-income vulnerable populations in developing countries, with particular attention to First Nations and other indigenous populations, and b) visually unobtrusive retrofit solutions for flood-vulnerable historic structures. Tasks could include ongoing project development, design competitions, engineering calculations, website development, graphic design, social media, conference organization, etc, according the students’ skills sets. To the extent possible, projects will be assigned to align with student interests and desired skills development.  The Buoyant Foundation Project is engaged in projects in countries around the world.  Students may be asked to work on projects in such locations as Vietnam, Brazil, India, Australia, norther Canada, Galveston (Texas), the southern coast of Louisiana or the New Jersey coast.Start and finish dates are flexible.   This position is open to students from architecture, engineering, design, environmental studies, geography and other related disciplines. An interest in exploring innovative flood mitigation and climate change adaptation strategies in the context of social justice is paramount.  The student research assistant must be well-organized, self-motivated and able to work independently. Desirable (but not required) skills would include: proficiency in digital visual representation tools, website design and social media management. For engineering students, a background in any or all of: fluid mechanics, analysis of hydrological conditions (frequency and depth of flooding), and structural analysis would be an asset.
Applying knowledge from interdisciplinary research, LASG is developing lightweight architecture with qualities that come strikingly close to life; environments that can move, respond, and learn; environments that grow themselves through chemical systems, and that are adaptive and empathic toward their inhabitants. The LASG Partnership expands the domains and the questions we are asking about the future of architecture, developing physical prototype envelopes that incorporate the technology and design methods of researchers. Many team members, as artist-scientists, are making special contributions to technical development and also to public outreach. They are exploring possibilities that directly shape hypotheses for scientific method, and, in turn, translating the innovations of the group into the form of gallery and museum exhibits, installations, and publications. Their research provides the groundwork for new models of more sustainable and ecologically impactful architectural structures, including new conceptualizations of resiliency, adaptability and empathy. Can architecture integrate near-living functions? The Living Architecture Systems Group (LASG) brings together researchers and industry collaborators from Canada, USA, and Europe in an interdisciplinary research cluster dedicated the objectives of developing innovative technologies, new critical aesthetics and integrative working methods in support of an emerging trend of architectural design that challenges the fundamental questions regarding the definition of life. ‘Living Architecture’ encompasses a new generation of architectural design that incorporates technologies and qualities that approach definitions of life itself. There are 2 positions available: 1. Experimental Architectural Designer & 2. Electronic Interactive Systems Technician/Designer1. Experimental Architectural Designer: The Architectural Intern will have direct involvement in design, prototyping, fabrication and installation of experimental installations, interactive hybrid assemblies that lead toward next-generation architectural environments. The practical program will involve phases of research and experimentation (material explorations), design and visualization, rapid prototyping and digital fabrication, iterative testing and implementation. Research and Experimentation: The intern will focus on experimental architectural design. The intern will make use of computer modeling, simulation, and visualization techniques to explore the conceptual possibilities for the projects and establish design ideals. Prototyping and Systems Integration: Alongside digital visualization, physical prototyping of components, testing of systems, and mock‐up of assemblies will be employed to ensure that all aspects of the work can be integrated successfully. Through several iterations of design, testing and refinement, components assemblies will be created. Digital fabrication including laser cutting and 3d printing will be used by the intern to support digital design. 2. Electronic Interactive Systems Technician/Designer: The student in this position is responsible for developing prototypical interfaces and devices for electronic systems including controllers, power delivery, communications, and in parallel the technician would work with basic software and firmware scripting to control these devices. The technician would work as a core member of a small design, prototyping and installation team, responsible for contributing to experimental research projects. The intern will assist in creating patterns for electronic circuits, created by short-run prototyping. External specialized suppliers would assist with this prototyping. Digital fabrication including laser cutting and 3d printing will be used to support digital design. While direct experience in all technologies is not required, the position requires skill in circuit design and layout, component selection, and network design. Training will be providedThere are 2 positions available: 1. Experimental Architectural Designer: requires three-dimensional modeling and drawing, and practical experience in physical fabrication.  The research work will include manipulation design and fabrication tools and software for architectural and industrial design, laser cutting, 3D printing, and graphic design. Specialized training will be provided. Experience in digital design is an asset. 2. Electronic Interactive Systems Technician/Designer: electronics technology and design. Technical skills in electronics including light and sound devices; and kinetic mechanisms (servos, motors, and other mechanical actuation), prototyping, including electronics, custom cabling, encapsulation, cable management. Specialized training will be provided.
The project is to investigate the interesting properties of polymeric thin films at the micro and nanoscales, with an ultimate goal to develop innovative bionaomaterials to address such global problems as healthcare, energy, and water. The interns will work in a team consisting of graduate students, postdoctoral researchers on both fundamental and applied research and may get involved in collaborations with industrial partners in advanced manufacturing sectors.Our research group is working at the frontier of bionanotechnology, soft materials, and surface science/engineering.  Our research applies biomimetic approaches to develop advanced materials with micro- and nano-composite structure, where we investigate and learn from superior biological systems (e.g. lotus leaves, gecko adhesive pads, mussel adhesive plaque, and biofilms).  Much of our work is motivated by the fundamental challenge and by the growing need of bionanotechnologies in advanced manufacturing, e.g. multifunctional 'green" and "smart" materials and processes, additive manufacture or 3D printing.Set up laboratory equipmentFollow instructions to prepare samples and speciesResearch relevant topics and gather informationProduce accurate and reliable data and analyze resultsMaintain working environment and carry routine tasks Attention to detailSafety awarenessMultitasking skillsAnalytical thinking and problem-solving skillsInterpersonal skillsAbility to write research report 
The optical coherence tomograph has revolutionized ophthalmic diagnosis and treatment.  The images of the retina of the eye can be noisy and in cases of disease, the various layers of the retina cannot be clearly delineated.  This  project will involve development of new mathematical techniques, and algorithms for processing of the OCT images.  These include denoising techniques, compressive sensing and super-resolution, optimization methods, etc.  It is also possible to use these images for automated diagnosis using deep learning methods and these will be explored also.I am a physicist by training and work in many different areas of physical science applied to biology.  These include studies in basic and applied optics, visual perception and cognitive science, mathematical modeling and lastly development of various image processing techniques.be a self-starter, read and analyze literature, write code and do image processing, write manuscriptsGood analytic and programming skills.  Familiarity/expertise in Matlab and Python programming. Some knowledge of image processing
Retinal images contain important information regarding health of an eye. A blood clot or bleed could potentially be seen as a basic shape such as circles, rectangles, or squares. These blood clots are deformed in time. In this study, we are attempting to use fixed dictionary and learnt dictionary approaches to identifying the blood clots. We wish to identify these figures not as individual terms in the dictionary, but as a collection of coefficients per patch. We also wish to relate deformation in time with the way coefficients relate so that possible directions of deformation are identified, and the surface (2D) or volume (3D) of the blood clots is estimated. Accuracy of such estimation should be identified. To start, we consider a basic shape, either a circle, a square, a rectangle, or an ellipse. When these images shift in 2D or 3D space, rotate around a point, or scale, the coefficients that identify original image would change accordingly. We would like to find the relationship among these coefficients.Bottom-Up approach: Consider a single patch, usually 8 X 8 pixels. Imagine it is part of a line. This line could be part of any images explained at the top. We wish to apply the changes: i.e., shift in x-y directions, rotate around a point in the patch or outside the patch, increase its thickness or stretch it in the space provided. We are trying to understand the relationship of the new patch versus the old patch. Hypothesis: Each of the changes explained above would potentially manifest in the forms of shift in coefficient placements in the 64 X 1 vector, scaling of the absolute values of coefficients, or involving a rotation matrix. A simple circle could turn into an ellipse if the scaling on x and y axes are not the I work in  interdisciplinary optical sciences.  My research spans the gamut from physics  to biomedical engineering to vision science.  My work is primarily  theoretical/computational with a strong biomedical bias.Do image processing software, coding, analysis.Interact with other studentsWrite up results as papers/abstracts for publicationProgramming skills (C++, etc.), familiarity with Matlab, mathematica.Good interpersonal skills - must be able to interact with other grad students with a clinical background.  Familiarity with image processing techniques.Must be a self-starter and be able to work independently.Statistical knowledge a plus, but not a requirement.
Motion is an important attribute in our perception of the external world.  This study will study quantitatively motion perception in normal adults as well as specialized individuals, such as athletes.  The key to doing this is by studying certain aspects of motion perception using the techniques of visual psychophysics.  The following aspects of motion perception will be studied:  1. optic flow measurements - optic flow is the motion of portions of the environment as one moves through a visual scene.  The brain processes optic flow to get an impression of rate of change of the environment as we move through it and is also used to compute heading direction. 2. Optimal spatial frequencies for motion perception - this is done in a Fourier sense, since the human visual system is not optimal for all contrasts and spatial frequencies, 3. Time to collision - here we investigate how well humans can compute the time to collision when an object is coming toward you.  These studies will be done in both central (foveal) and peripheral vision.  The goal is to investigate how humans perform with motion stimuli and the ultimate goal are to model optic flow processing in normal adults, athletes (who presumably have better ability to process motion) as well as in patients with disease to see how the disease process affects motion perception. This can be used as a non-invasive assessment of disease such as glaucoma.  These studies can also be used for example, in predicting driver performance as well as for modeling studies in constructing motion systems in robots.  This is fundamental biomedical engineering and vision science studies.I work in inter-disciplinary areas of science, involving physics (especially optical science), biomedical engineering, and vision science.  I also do mathematical and computational modeling of biological and optical phenomena.The student working in consultation with me and a graduate student will device stimuli (to be displayed on a monitor), assist in data collection and be able to analyze psychophysical data.  The student will be given opportunity to write papers/abstracts  based on the work for publication.   The initial work of the student will be heavy on programming the stimuli.The student is expected to be a quick learner.  He/She should be well versed in programming (e.g., C++, Matlab, Mathematica etc. ). The student must possess quantitative skills. The student should be a self-starter/independent worker and be able to interface well with clinical optometrists and graduate students.  Skills is statistics and familiarity with visual psychophysics is an additional plus, but not a requirement.
This project involves extension of previous work on using non-dominated sorting genetic algorithm 2 to optimize optical systems with multiple objectives.  These objectives could include aberration coefficients, as well as higher order aberrations and chromatic aberrations found in lens systems.  Pareto-optimal solutions will be obtained.  The qualities of the Pareto optimal solutions in objective space will be investigated. Various optimization strategies such as dynamic programming will be considered.  Various advantages of evolutionary mulit-objective optimization techniques in optical system design will be studied. We will also study other applications of genetic algorithms such as neural networks for modeling vision, etc.I work in interdisciplinary optical sciences.  My research spans the gamut from physics to biomedical engineering to vision science.  My work is primarily theoretical/computational.  However, much of my work has a strong biomedical bias.Coding and simulations of optical systems using genetic algorithms.  preparing papers and abstracts.  Will interact with other grad students in discussions, problem solving, etc. as well as assistance in computer coding.The student should be a self-starter and independent.  Good programming skills are required (C++, Matlab,Mathematica, etc.).  Knowledge of optical engineering is desirable but not required.  Quantitative skills necessary.  Knowledge of/familiarity with optical design software such as Zemx or Code V is a plus.  Knowledge of genetic algorithms.
Remote monitoring of individuals living independently is a challenging endeavor. Most remote monitoring platforms are expensive, require specific sensors to be installed in one’s home, and violates privacy. “ecobee” is a Canadian manufacturer of smart thermostats that leverages wireless sensors (temperature, presence, movement) to adjust the temperature in the house according to room occupancy and consequently save energy. Currently, non-standardized data sharing and non-standardized placement of sensors is the main challenge to the widespread use of ecobee technology in health and wellness.The partnership between University of Waterloo and ecobee will explore the use of sensor data to identify patterns in user behavior, social isolation, and mobility limitations, expanding the use of ecobee into the health and wellness domain. Leveraging recent developments in machine learning, this project will explore how a system can be trained by combining personal level data (steps, vitals, activity, etc.) with IoT sensory data (presence in the rooms). The team at the Ubiquitous Health Technology Lab (www.uwaterloo.ca/ubilab) at the University of Waterloo are in the process of designing and conducting several experiments to evaluate the application of IoT data on remote patient monitoring. A large range of initiatives, as real-world data studies, controlled lab experiments, and data mining through deep-learning, are being used in this project to enable our research team to leverage existing ecobee sensor data for health applications.We are looking for engaged, innovative individuals to help us advance the IoT for heath data science field, enabling our research team to collect, mine, and integrate data from a large range of consumer-level technologies. The students working on this project will experience a large number of research methods, strengthening their research skills and preparing them for future research positions.- The student will be involved in data management, which includes improving data quality by cleaning unnecessary noise, unwanted variables, and preliminary data analysis.- Interpretation of the results and planning for further analysis. This project leve- Broad understanding of research methodologies, statistical analysis, visual analytics, and statistical modeling.- Competent with data management (cleaning, pattern recognition, analysis of the structured data).- Critical thinking skills and a natural 
Students will write R and python code to process survey data and run the processed data through a series of statistical hypotheses tests to draw conclusions relating to the impact of information technology on the lives of individuals throughout the world. The ultimate goal of this work is to lead to a published peer-reviewed journal article outlining the impact of information technologies on individuals' lives.  Students will conduct both the analytical portion of the project as well as look at the related literature in formulating the hypotheses to test.I look at the impact of information technology on the daily lives of individuals.  Using survey data provided by various organizations I come to statistically supported conclusions on the impact of such technology on everyday activities such as shopping, banking, etc.A student will be given a collection of datasets which s/he will use to develop and test hypotheses that pertain to the impact of information technology on individuals' lives.The student may work with a graduate student during her/his time at the university and will have weekly meetings with the supervisor.Interested students should be comortable with:- Working in a team- Programming in R/Python and documenting their code- Writing in English- Conducting a literature review
In this project a student will be asked to implement and run a prediction market either within the University of Waterloo or on crowdscourcing platforms such as Amazon Mechanical Turk.  In either case, a student should be familiar with web development and databases, as a student will implement and run a prediction market as part of his/her summer project.My research area is in economic mechanism design and information elicitation from self-interested agents.  In this work I use game-theory, behavioral theory and statistics.  I also design and run prediction markets that are deployed in practice.The student will working closely with the supervisory faculty member and a graduate student.For the theoretical aspects students should be comfortable with game theory, optimization and writing.For the applied projects students should be comfortable with statistics, statistical software such as R, and potentially some web-programming for designing and deploying expertiments.
The continually increasing demand for energy has driven the need for reliable infrastructure in order to extract, transport, and convert the energy resources in Canada. However, fabrication of welded pipelines represents is one of the most costly pieces of energy infrastructure.  This is mainly due to the need for high-productivity welding processes which also provide good reliability in the final joints.  There is also a need for a deeper understanding of the materials selected for pipelines and their performance following welding, since the degradation of the pipeline material is inevitable in the heat affected zone of the weld. An analysis of the microstructure, chemistry and welding parameters in various grades of linepipe steel joints made using existing mechanized welding techniques will be used to develop optimized processing parameters, which yield robust joints and improve integrity. The productivity of advanced techniques will also be assessed in order to promote their widespread implementation in future designs. Objectives: The goal of the project offered will be to relate the arc energy and heat transfer during welding of high strength pipeline steel welds with the thermal cycles imposed during welding.  This will be done by comparing the hypothetical calculated cooling based on the travel speed and arc heat input, with the measured heat efficiency and cooling rate.  This will provide insights regarding how wide or tolerant the operating window during welding may be to subtle variations in welding speed and arc energy. Methodology: The main focus will be on developing weld parameters which deposit uniform and defect-free welds metal in X-80 grade pipeline steels.  This will be done using a 6-axis robotic welding system, and a gas metal arc welding torch.  Thermocouples will be embedded to measure the temperature profile during welding.  Following welding, the materials will be extracted and metallographically prepared for optical Dr. Gerlich has become a internationally recognized leader in the area of welding metallurgy, with over 60 journal and 30 conference papers published in this area since 2005.  The main focus has been on correlating the microstructures produced using different welding processing parameters with the resulting mechanical properties.  The early work primarily focused on friction stir welding of aluminum alloys, and a number of new insights were revealed using numerical modeling using scanning electron microscopy (SEM), electron backscattered diffraction (EBSD), and transmission electron microscopy (TEM), which described the mechanisms during weld formation.  There has been an industrial research recently sponsored The student will be trained on robotic welding and will be mentored by graduate students working on closely related research topics.  The student will learn to prepare and interpret the microstructural features of the various weld zones, and become experienced in the development of weld procedures.  The student will perform quantitative microscopy to determine the volume fractions of various steel micro-constituents in the steels (ie: acicular ferrite, martensite, bainite), and these will be correlated to the thermal profile based on the continuous cooling diagram.  The student will assess how closely the actual thermal profile matches with that given by the microstructure based on the continuous cooling diagram.Near the end of the project the student will provide a report summarizing their findings, and an effort will be made to submit the report as a journal or conference publication to showcase their work.  This will  become a team effort in which writing duties and analysis will be combined with efforts of existing graduate students.The student must have a strong background in physical metallurgy, and mechanical deformation. Ideally the student should be familiar with metallographic preparation and characterization techniques, particularly with aluminum alloys.
i) Carbon Management:  developing cost effective region-wide CO2 mitigation strategies that will aid in finding solutions for CO2 capture, additional treatment, transportation, and storage. ii) Environmentally Conscious Process Planning and Scheduling: preparation of  mathematical programming models and solution strategies for the selection and planning of pollution reduction options. These models will offer the appropriate scheme for evaluating and ranking available pollution control technologies. The models  will be applied to power generation, petroleum refineries, and the cement industry.iii) Sustainable Production Pathways:  Development of indices to assess sustainability of a chemical process and incorporate them into  planning models.  iv) Modeling and Optimization of Complex Systems:  Development of models and solution algorithms to deal with the operation and design of complex systems (single and interconnected). v) Pollution Monitoring: Predict pollutants’ concentrations due to the activities of process operations. vi) Process and Enterprise-Wide Integration: Address problems both at the process level and enterprise-wide to design  integrated water-systems  and energy demands and greenhouse gas emissions for industrial operations (e.g.  the Canadian oil sands industry). vii) Optimal Product Design: Develop systematic methodologies for product formulations (e.g.  novel Natural Plant Fiber (NPF) plastic composite  products, graphene based coatings for corrosion-inhibition of metals surfaces, nanofluids to enhance the thermal properties and efficiency of heat transfer devices).     • Energy and Environmental Engineering Systems• Air Pollution Modeling, Simulation, and  Control• Refinery modeling, planning, and optimization• Sustainable Development of the Petrochemical Industry• Planning and Scheduling of Process Operations• Dynamic Modeling and Optimization• Combinatorial Optimization• Soft Computing• Uncertainty in Optimization• Process Modeling and Simulation• Computer-Aided Product Formulation and Design



Computer systems are rapidly growing in complexity. At the same time, modern computer systems are providing large amounts of data that describe its behaviour. The aim of the work is to apply machine learning techniques to the data to succinctly describe the behaviour of complex computer systems.In this project, the visiting student will learn data analysis, compare different machine learning algorithms, study various specification mining techniques, develop own algorithms on data analysis in R and C++, and apply the work to case studies provided in the research lab. The research team has developed a computation engine for analysing data traces from embedded systems, and the visiting student will be embedded in the team that develops and extends this engine. The case studies on which the visiting student will evaluate the ideas include an operable hexacopter, a Lexus RV car, and various other smaller systems.My research area lies at the intersection of systems research and applied formal methods. The primary application domains are safety-critical real-time systems, specifically automotive, avionics, and medical systems.  Successfull research of mine aims to develop methods for building complex systems more easily.The student will assist the research team in evaluating and developing machine learning algorithms to mine specifications from data traces for the area of embedded and safety-critical systems.The visiting student should have a solid background in Computer Science. The work will include a fair bit of programming, specifically in R and C++, of which some can be learnt on site. It will be beneficial for the student to have a reasonable understanding of algorithms, data structures, and parallel processing, because depending on the progress, we can run the develped algorithms on a super-computing cluster to evaluate large data sets.For students with a music background, there is a specific opportunity to convert traces into audio cues.
Integrated Gasification Combined Cycle (IGCC) power plants are considered one of the most attractive means of producing power from fuels with low or near zero emissions [1]. It has been shown that the cost of producing power through IGCC with near zero emissions using standard gasification systems was very high. The major investment  associated with IGCC is related to the design and operation the gasification unit. Thus, there is an incentive to develop advanced gasification systems that can reduce capital costs and maintain the dynamic availability of these systems within their target specifications. A technology that is currently under consideration is known as short-residence time gasifiers [2]. Although initial studies have suggested the potential reduction in capital investment, there is limited information on the dynamic operation of these systems [3]. In addition, it is highly likely that the systems will be subject to external perturbations and systems uncertainties while in operation. The latter aspects have not been fully considered yet in current studies involving the dynamic operation of short-residence time gasifiers.  The aim of this project is to analyze the dynamic operation of a dry-fed short-residence time gasification system under different scenarios, which are likely to occur while the system is in full operation. Special aspects to consider will be uncertainty in the system's parameters and changes in the feed flows. These scenarios will then be used as case studies to design optimal and suitable control strategies that can improve the performance of these systems and gain insight on the operation of these systems.[1] Sahraei, M., McCalden, D., Hughes, R., *Ricardez-Sandoval, L., Fuel, 137, 245-259 (2014).[2] Sahraei, M., Duchesne, M., Yandon, R., Majeski, A., Hughes, R., *Ricardez-Sandoval, L., Fuel, 161, 222-232 (2015). [3] Sahraei, M., Duchesne, M.A., Hughes, R., *Ricardez-Sandoval, L., Fuel, 196, 520-531 (2017).My research areas include: process design, process control, simultaneous design and control, optimization under uncertainty, CO2 capture and gasification technologies and multiscale modeling and control.The candidate will be implementing the optimal design methodology on an existing dynamic gasification model that is currently available in my research group in MATLAB. The candidate will be working closely with a graduate student who will guide them in the implementation of the methodology in Python/Pyomo. However, the candidate will be reporting his/her research progress directly to me. The candidate is expected to debug his/her own code, set-up and execute their own programs, analyze the results and present them in a clear and concise manner in research meetings.The candidate must have a solid background on MATLAB and Python and be familiar with the ODE solvers available in this software, e.g., how to solve systems of ODEs using these solvers. Also, the candidate must be familiar with the traditional numerical methods for solving PDE's, e.g., the method of lines and finite difference. Likewise, the candidate must be familiar with basic feedback controllers, i.e., PI, PID, and be able to implement them on MATLAB and Python. A background on optimization theory and the application of the optimization library available in Python (i.e. Pyomo) will be considered an asset.
MITACS students will be working on a technical project of developing highly stable DFB laser systems for precision atomic spectroscopy and quantum optics experiments. An innovative design with an optical fiber feedback allows the frequency stabilization of single-mode DFB diode laser with a quality factor of 10^12 (~ 1kHz linewidth). The monolithic laser cavity design allows passive mechanical stability. This work will involve CAD designs, in particular SolidWorks, for drawing the mechanical layout for precision CNC machining, Matlab/C/C++ simulations for the optical Bloch equations, and experience in control theory and designing PID electronics. The machined block will then be put together by the student and demonstrate narrow-linewidth lasing. By building two of these systems, beat note spectroscopy will demonstrate the linewidth of the laser. Using a high bandwidth fiber-stretching modules, the optical phase of the return loop from a gold coated fiber tip is stabilized to lock the laser to a narrowline transition for a Cesium reference cell by a nonlinear modulation transfer spectroscopy.  This project will help the student to gain the necessary experience to begin and carry out cutting edge research in atomic physics.My research lies at the multidisciplinary boundary between experimental quantum optics, atomic physics, and condensed matter physics. A unifying theme of my work is the effort to expand the entanglement frontier well beyond “single” quantum systems. By designing macroscopic quantum states from the “bottom-up” with ultracold Rydberg atoms and single photons near nanoscale structures, we plan to elucidate the macroscopic quantum nature of strongly correlated systems. I believe that this constitutes a singularly important scientific program for future research in the strong coupling regime with optical photons and single atoms.The student will take a principal role of designing the laser cavity with optical fibers. Due to the time constraints, part of the work will already be done before the student's arrival. Before the project officially begins in 2015 May, there will be a preliminary reading project for the student to read the necessary literatures. In the mean time, most of the equipment will be purchased for the student to carry out the experiment and assemble the parts. A crucial aspect of the project is to implement a Doppler-free absorption and EIT spectroscopy on room-temperature Cesium atoms in a glass cell. The MITACS student will thereby gain extensive experiences in laser spectroscopy, optimal control and feedback theory, and atom-light interactions. Doppler-free atomic spectroscopy is a model system for undergraduate students to explore diverse aspects of AMO physics. So I believe that they will get some chances to do some "real physics" by the time this technical project is competed (e.g., slow-light effects and EIT/quantum beat spectroscopy). This laser system will be an integral part of driving laser transitions in ultracold Rydberg atoms.While not required, it is preferred that the applicant has some experience in electronics design, CAD designs, machine shop training, or laser safety training.
Development of green energy sources is crucial to the progress of our society and multitude of avenues such as wind, solar, thermal and electrochemical are being researched for this purpose. Solar is a prime candidate due to its omnipresence on the planet and significant energy density. Increasing the efficiency of the solar cells along with ease of production is being actively pursued to make it cost effective in comparison to traditional carbon based fuel sources. Inorganic solar cells based on nanomaterials though efficient have higher costs due to the materials involved and the manufacturing process required. In this project the use of CH3NH3PbI3 perovskite in conjugation with reduced graphene oxide (rGO) will be developed to enhance the performance of the observed anomalous photovoltaic (APV) effect in perovskite based systems. The local high conductance of rGO will be used to improve the short circuit current performance of the APV effect. The project will develop the integration of perovskite films with rGO layers deposited in a spatially controlled manner. The rGO will be integrated with a high surface area metal oxide nanostructure (such as ZnO) for current collection prior to its integration with perovskite film. The characteristics of graphene, the geometry of the nanostructure and the interface between the nanostructure and the perovskite will also be studied to increase the efficiency of the APV as a potential solar energy harvester. The candidate in particular will focus the efforts to study the formation and integration of the nanostructure-rGO with perovskite layer. The candidate will get experience on, in house synthesis and assembly methods for these devices and also their photo-electrical performance. Characterization methods such as field emission electron microscopy, X-ray diffraction will be used at WatLabs facility at University of Waterloo. The group specializes in development of nanomaterial based devices and cell based devices. We are actively research synthesis and assembly of nano-composites and catalysts for application in energy storage and photovoltaics, the design of nanostructured materials for make multimodal sensors and enhancing the performance and properties of devices.The student will work in the laboratory and will be a part of the group. It is expected that following the safety rules and presentation of the research work will be a regular feature. The student will conduct experiments for synthesis of nanomaterials and characterize them using techniques such as electron microscope, absorbance and emission spectroscopy. Assembly of devices and testing their photo-electrical response using a solar light source and a home build electrical characterization work station will also be conducted.It is expected that the student will conduct these experiments and analyze the results based on the basic physics of a solar cell. Based on the results improvements and design of further experiments will be done by the student. Members of the group will provide continuous help in these efforts. The student will also get familiarized with properties of graphene and perovskite. Undergraduate student with background in engineering, physics or chemistry will be considered for this position. In particular academic courses in quantum mechanics, solid state/semiconductor physics, mathematics, engineering and physical chemistry will provide foundation required for this project. Basic knowledge of electrical circuits will also be needed for the project. Laboratory courses in chemistry will also be helpful. Prior research experience in nanomaterials such as quantum dots, nanowires though not necessary but will be useful for the project.
The availability of large amounts of data from a wide range of origins in addition to the rapid development of Information and Communication Technologies (ICT), including those in smart cities, cloud computing, big data analytics, and machine learning, can modernize the transportation network into a smart sustainable mobility system. This project aims to build a decision making platform for personal mobility by implementing and analyzing different prediction methods to detect mobility patterns of commuters in a given region and optimizing over these patterns to achieve a more sustainable transportation system. The project will consist of three components: (1) harvesting various data sources (e.g. social media, city sensors, transportation operator data etc.); (2) implementing an analytics component that will apply predictive analytics on top of the integrated data in order to build mobility patterns and analyze travel demand; (3) developing a decision making tool that relies on mathematical optimization models in order to design a sustainable transportation system by offering a seamless experience through improved services adapted to users’ specific needs taking into account the overall traffic flow. The result of this project will lead to improved mobility and travel conditions for users and will have an impact on the environment by reducing traffic related pollution. My research interests include developing mathematical models and employing advanced optimization techniques to solve challenging decision problems in a wide range of areas including sustainable smart cities (energy, water, transportation, and telecommunication networks). My current research focuses on optimizing intelligent energy and transportation networks to derive data-driven insights and decisions through exploring uncertain and complex data, anticipating various scenarios, and applying optimization tools to recommend actions and solutions leading to better performance. The student  will gain extensive experience in data mining and analytics techniques as well as optimization and mathematical modeling. He/she will work with real mobility and traffic data from different sources and integrate state-of-the-art analytics techniques to develop a smart and sustainable transportation system. In particular, the student will have the following tasks: (i) visually analyze, assess quality, and manipulate heterogeneous data; (ii) construct and implement different prediction models to detect mobility patterns based on historical GPS positions of the users; (iii) develop mathematical optimization models that use the predicted mobility patterns as an input with the aim of reducing road congestion and improving users' experience.Required Skills:- Proficient programming skills in a high-level language such as Python or C- Basic knowledge in linear algebra, probability, and statisticsAdditional Preferred Skills:- Knowledge in developing smart phone applications- Knowledge in machine learning algorithms and tools (e.g. http://scikit-learn.org/stable/ )
PrivacyGuard is an open-source Android app that inspects the network traffic of all apps on a smartphone. It was developed by a former Master's student of mine. PrivacyGuard runs on un-rooted phones by pretending to be a VPN provider so PrivacyGuard is easy to deploy. Importantly, as opposed to regular VPN apps, PrivacyGuard requires no remote VPN server through which all traffic is routed so PrivacyGuard users do not need to trust remote parties. Originally we developed PrivacyGuard to notify users of app leaking sensitive information, such as the user's location or email address, across the network. However, given that PrivacyGuard sees all network traffic, it can also be used for other purposes. The goal of this research is to implement another application scenario for PrivacyGuard and to evaluate it with real-world apps on actual phones. The targeted application scenario is flexible and can be adjusted according to the applicant's interests and experience. Two sample purposes are: 1) Alerting a user of apps installed on the user's phone that the user has not used in a long time but that nonetheless send traffic to remote sites. 2) Building a network profile of newly installed apps on a phone, that is, which site(s) does a newly installed app communicate with and in what form (e.g., encrypted vs plaintext). After designing and implementing the application scenario, the applicant would evaluate it on smartphones, potentially with actual users. For example, for the first described scenario, PrivacyGuard would be made available online so that many users can install it. PrivacyGuard would have to be enhanced to send us information about dormant apps. This information can be aggregated to determine, for example, the typical number of apps on people's phones that are assumed to be dormant but nonetheless generate network traffic.My research interests are in information privacy and in computer and networks security with a focus on security and privacy challenges that arise in the context of smartphones and mobile applications. My students and I develop privacy-preserving technologies for location-based services and mobile applications to protect users from having to share their personal information with application providers. We also study implicit authentication for smartphones, where a smartphone continuously authenticates its owner based on the owner's behaviour without requiring deliberate actions by the owner. I have also worked on privacy-preserving location verification technologies, genomic privacy, and end-to-end voter-verifiable voting systems. The applicant is in charge of designing and implementing the new application scenario for PrivacyGuard. For its evaluation, the applicant has to come up with a set of research questions to be answered and add facilities required for answering these questions to PrivacyGuard. Then, the applicant has to deploy the app in the Google Play Store and advertise its availability. Finally, the applicant has to aggregate the collected data to answer the research questions. During weekly meetings with me, the applicant reports his/her progress. Towards the end of the project, the applicant presents the project to our research group and delivers a write-up of the work. The applicant is also given the opportunity to interact with other members of the CrySP (Cryptography, Security, and Privacy) research group at the University of Waterloo and is expected to participate in our weekly group meetings, which will give him/her the opportunity to learn of state-of-the-art research in the field.PrivacyGuard is available online: https://github.com/cryspuwaterloo/privacyguardSignificant Android development experience is required. In addition, the applicant should have taken a computer networks undergrad course and ideally also a computer security undergrad course.
Technological and political advances in recent years have invigorated interest and financial investment in renewable energy and spurred the construction of sustainable energy infrastructure, including on-shore and off-shore wind farms, utility-scale solar farms and hydro-electric projects. Technologies that efficiently convert electrical energy into a storage-friendly form are crucial to maximizing the impact and sustaining economic interest in the global renewable energy industry. Electrochemical devices such as fuel-cells, Li-ion batteries and flow batteries convert electrical energy into high-energy chemical bonds – thereby enabling efficient storage and retrieval of the energy. A wide range of seemingly diverse technologies exist in various stages of development, but all are based on the same underlying concept: electrical energy is used to drive an oxidation reaction and a reduction reaction. These two reactions are spatially separated and a selectively permeable-membrane must be used to prevent mixing of the reaction products, which would spontaneously and exothermically react with each other, while allowing ionic species to freely cross. This project will focus on the development of a new fabrication techniques to prepare thin, free-standing inorganic films that are suitable for use as selectively-permeable membranes. Once the fabrication technique is established the student will prepare a series of membranes with systematically varied composition and measure their properties (e.g. thickness, electrical conductivity, ionic conductivity, and selective permeability).My research interests lie in the development of innovative fabrication techniques for solid-state materials and composites, the characterization of their physical, chemical and electrochemical properties, and the analysis of their performance in energy storage systems. My group strategically prepares materials by application or adaptation of existing fabrication techniques, or through development of new approaches. Fabricated materials are structurally characterized using routine techniques such as X-ray diffraction and electron microscopy, with more specialized techniques such as X-ray absorption spectroscopy used when necessary. The desired properties are then analyzed using suitable techniques, with a general emphasis on electrochemical, spectroscopic and spectroelectrochemical methods.The project will begin with a meeting between the supervisor and the student, where a list of potential fabrication approaches will be jointly established and ranked for viability. The student will then enter the lab and fabricate a series of membranes with a single composition using the approaches identified in the meeting. The student will measure the desired properties of these membranes: thickness will be measured by atomic force microscopy or scanning electron microscopy, electrical conductivity will be measured by the 4-point probes method, electrochemical techniques will be used to measure ionic conductivity of species of interest (e.g. Li+, H+, OH-), and the selective permeability will be tested by repeating the ionic conductivity measurements while varying the composition of solutions that the membrane is in contact with. The student will utilize the technique which generated the best results to fabricate a series of films with strategically varied composition. The testing protocol will be repeated on these new films. Time permitting, the student will assist in preparing the findings for publication.Incoming students should have a solid foundation in chemistry, a willingness to learn new skills and a positive attitude. A firm understanding of basic chemical principles such as stoichiometry, reaction kinetics and thermodynamics are required. A basic understanding of characterization techniques for solid-state materials such as X-ray crystallography would be beneficial. Experience with laboratory instrumentation such as spectrometers, potentiostats and microscopes would be beneficial but is not strictly required.
Randomized controlled trials (RCTs) are considered a gold standard research due to the quality and reliability of the clinical evidence. However, products evaluated through RCTs rarely have the same performance in real life practice. Currently, regulators, payers, and health-care providers are turning towards Real World Data (RWD) to understand how well an intervention performs in clinical practice and in the real world. The best source of RWD is data collected at the interface of the patient and the health care system, as well patient monitoring and self-reported data captured directly within the patients’ home environment. Unfortunately, such data is currently stored in different and disparate systems that are not well integrated, and in formats that do not allow for rapid analytic capabilities. In this project, we are developing the “CARE” (Clinical Analytics for Real-World Evidence) platform. The “CARE” platform will be a holistic cloud-based data analytic solution featuring a large central repository for consolidating data obtained from disparate data systems (data from electronic medical records, lab data, physician transcriptions, patient monitoring devices, and self-reported surveys). This project takes the initial steps to address relevant research objectives in lung cancer by providing the tool and infrastructure required to process and analyze the enormous amount of scattered oncology data within an institution and across multiple institutions. Ultimately, this work will make it possible to mine currently siloed and/or unstructured data across the system and produce data-driven insights in order to deliver the right care to the right patient at the right time through scientific innovation and research excellence.We are looking for engaged, innovative individuals to help us advance the CARE platform, contributing to the development of the predicting algorithms (data science) and data visualization. The students in this project will strengthen their research skills, preparing them for future research positions.- The student will be involved in data management, which includes improving data quality by cleaning unnecessary noise, unwanted variables, and preliminary data analysis.- Researching new tools, systems, and practices to recommend ongoing improvements in- Broad understanding of research methodologies, statistical analysis, and data visualizations- Interested in the design of innovative data visualizations- Critical thinking skills and a natural curiosity to understand data relationships.- Computer ski
Optional pricing is one of the central activities in computational finance. The well-known Black-Scholes model of pricing the European option leads to a time dependent partial differential equation (PDE). While analytic solutions exist for special cases, solutions of Black-Scholes equations are unknown in general. Numerical computation is necessary to approximate the solutions. Typically, it involves the discretization of the PDE, imposing the correct initial and boundary conditions, and finally the solution of a linear or nonlinear discrete system. In order to obtain accurate results, it often requires the use of small time steps and small mesh sizes. Consequently, the solution process can be long. Beyond the standard Black-Scholes model for European option, many numerical methods have been developed for pricing American and exotic options such as Asian option. Furthermore, new features such as jumps in underlying asset prices and nonconstant volatility have been captured in the more complex models; for instance, the jump-diffusion models, Heston's models, and regime-switching models. More sophisticated numerical methods have been developed for solving these more complex equations arising from the new models.In practice, it is important that one can obtain the solutions fast and accurate. The research project is to explore new computing technology in order to solve the equations from computational finance. The project will particularly focus on implemenation of the computational methods on Android and iOS devices. Smart phones have been popular portable devices which possess an excellent user interface as well as increasing computing power. This project is to investigate the possibility of solving finance equations using smart phones rather than the traditional PCs.My research is generally in the area of scientific computing. My research interests include numerical solutions of partial differential equations, fast linear and nonlinear solvers, with applications in medical image registration, cell image segmentation, tracking of cell images, computational finance, and parallel computation on high performance platforms.Students will be involved in:1) studying of programming on Android and iOS systems2) studying of numerical methods for computational finance3) implementation of the numerical methods4) writing up of the results including the documentation of the code developedStudents working in this project are preferred to have the following background:1. Calculus and linear algebra2. Numerical computation3. Programming in C/C++(Background in finance is not required, but it would be useful)
In entertainment industry, physically-based animations such as water, cloud, fire, and explosion arise frequently. To achieve high level realism, the modern approach in computer graphics is to utilize the underlying physical equations. The governing equations are often complex, nonlinear, with irregular geometry and high dimensions. As a result, solving those equations are time consuming and become the computational bottom neck.The research project is to explore new computing technology in order to solve the equations arising from physically-based animation fast, and ideally in real time. The project will particularly focus on GPU/Multi-core implementation of the computational methods. GPU has been a powerful tool for computational intensive applications such as machine learning, finance, graphics, and medical visualization. Its parallel architecture enables data intensive calculations to be done very efficiently. However, in order to take advantage of the many thread architecture, new programming model and computational techniques are required. This project is to investigate how GPU can be used effectively for physically-based simulations.My research is generally in the area of scientific computing. My research interests include numerical solutions of partial differential equations, fast linear and nonlinear solvers, with applications in medical image registration, cell image segmentation, tracking of cell images, computational finance, and parallel computation on high performance platforms.Students will be involved in:1) studying of programming on GPU/Multi-core systems2) studying of numerical methods for animation of physical phenomena3) implementation of the numerical methods4) writing up of the results including the documentation of the code developedStudents working in this project are preferred to have the following background:1. Calculus and linear algebra2. Numerical computation3. Programming in C/C++(Background in computer graphics or GPU programming is not required)
This research aims to examine the socioeconomic transformation and adaptation to urban life among resettled villagers living in government-designated concentrated resettlement communities ('nongzhuanfei anzhixiaoqu' in Chinese) designed for land-lost villagers displaced by the urbanization process, by articulating the intertwined roles played by individual households, resettlement communities, the local state and the market. Existing studies on rural migrants and displaced villagers have tended to overlook subtle spatiotemporal and sub-group differences and paid inadequate scholarly attention to the special group in government-designated concentrated resettlement communities in Chinese cities.   This study will address the research gap in the context of changing political rationales and policy settings by pursuing three groups of questions. (1) How has the local institutional arrangement of concentrated resettlement communities evolved and incorporated resettled villagers into the redistribution of resources and opportunities to facilitate their adaptation to the host urban society over the past two decades? (2) How have resettled villagers in concentrated resettlement communities transformed in their adaptation to urban life from social, economic, cultural and identity perspectives? How have local urban residents and resettled villagers negotiated socioeconomic differences and boundaries in the adaptation process? (3) What are the critical generational differences and structural changes among concentrated resettlement communities established in different decades? How have theses differences and subsequent consequences influenced resettled villagers’ adaptation to urban life? The value of this research lies in the achievement of several key goals. First, it will advance our understanding of the socioeconomic transformation process and consequences of resettled villagers and their overall wellbeing as new urbanites. Second, policy implications will be drawn regarding the driving forces and consequences of resettled villagers’ adaptation to urban life and of government-designed concentrated resettlement communities as a resettlement approach in a state-sponsored urbanization. Finally, it will be explored to provide theoretical insights for the government-sponsored urbanization.Comparative urban planning and policy; urban transformation and restructuring; land use reforms and policies; and heritage conservation planning with primary gepgraphical area focus of China.The role of the student is research assistant proficient in both English and Chinese.Qualitative literature review, basic statistical analysis, report writing, translation, graphic rendering, as well as good communication skills. 
Did you ever wonder how hard it is to develop an iPhone or Android app? Did you ever wonder who works on these apps? How hard is it compared to developing the Firefox web browser? In my research group, we are trying to answer these questions. We are part of a team of researchers worldwide looking at this new type of software development, called mobile software development. Today, software engineering research focuses on traditional software systems like the Firefox web browser or Microsoft Windows, which take years to develop and teams of designers, developers, and debuggers. Software engineering is rapidly changing though. Emerging domains, such as mobile devices, are growing rapidly and depend heavily on new software operating systems like Android and the applications that they run, commonly referred to as apps. The mobile device industry, including smartphones and tablets, is one of the strongest emerging industries today with an estimated worth over 30 billion dollars and strong market growth trends. Thus software development for mobile devices has its own set of interesting challenges. The changes to the development process required by mobile software systems have not yet been defined. In particular, the quality of the software developed for the mobile industry is of paramount importance to the millions of users who depend on them every day.In this project, we intend to study the different aspects of software quality with respect to mobile applications. The goal of this project is to determine the metrics that best describe the quality of the mobile applications. Then, we plan to interpret these metrics and use them to shed light on 1) factors that impact the quality of mobile applications, and 2) changes to improve software quality. Our findings will provide valuable knowledge to mobile software development organizations such as Google and Apple. My research interests are in 'Big Data' Empirical Software Engineering (SE) by mining Ultra Large repositories of software to identify patterns and relationships in large ecosystems. I believe that as SE researchers we should look at solutions that encompass the various stakeholders of software systems, and not only software developers. Hence, for the past 7 years, I have been working on SE research that goes beyond just impacting software developers and testers. I have worked on using SE research to address the concerns of software operators, build engineers, and project managers, in addition to addressing the concerns of software developers. The student will work with me and one of my graduate students. The student will also have the opportunity to interact with the other researchers (5-10 at any given time) in the lab who have expertise in other areas of Software Engineering. The student will learn to perform a literature search through cataloging related research. They will attend research meetings and provide input along with other lab members, in order to come up with possible solutions to measure the quality of mobile software systems. The student will formalize the theory as hypotheses and then collect and analyze the data from existing mobile software systems in order to validate the various hypotheses. At the end of the project, the student along with the other researchers will consolidate the results in an academic paper that will be submitted for publication.The student will learn the various steps of conducting a research project in the software engineering domain: 1. Literature search2. Hypothesis building3. Data collection, and4. Hypothesis validation. They will build and apply software tools for extracting and analyzing data from various mobile open source projects.  They will learn how to mine software repositories, such as source code and bug repositories, and how to build statistical models that help us better understand the information retrieved from these repositories. The student will also learn how to prepare weekly reports and monthly presentations for the research group. The skills learned are transferable and applicable to any software-related job the student may undertake in the future.Completion of the first two years in an undergraduate computer science, computer engineering or related discipline. The student should be able to program in at least one of the major programming languages like C/C++/C#/Java in order to implement early research prototypes. The student should display an interest in and a willingness to learn about how research is performed and disseminated. Industrial experience related to software development would be considered an asset. Knowledge of scripting languages like Perl or Python and statistical packages like R would also be considered an asset. 
Inadequate software testing cost billions annually. The proposed project will dramatically improve software testing, software quality, and programming productivity to reduce software development cost.  It leverages natural language processing techniques, machine learning techniques, and heuristics to analyze programs' rich amount of documentation to extract input constraints. The input constraints will guide testing techniques such as fuzzing and symbolic execution to test software more effectively and detect more software defects automatically.   These techniques will be developed in collaboration Google. This project has already been funded by a Google Faculty Research Award and Ontario's Early Researcher Award.You can read more about this project and our preliminary results here: https://ece.uwaterloo.ca/~lintan/publications/dase-icse15.pdfSoftware engineering; Software reliability; Text Analytics; Mining Sofware Repositories; Focusing on using interdisciplinary techniques such as natural language processing, machine learning, data mining, and program analysis to improve software reliabilityThe student will work with a graduate student and Prof. Tan. The student will work on some or all of the following tasks: parse and extract input constraints from software text such as manual pages and code comments, and use the input constraints to guide software testing. The student will use existing software testing tools, and text analytics tools. Required Skills- Good coding skills- Motivation and interest in research- Background in machine learning and program analysis is preferred but not required. 
Software reliability and security are grand and fundamental research challenges in information technology. Producing reliable and securesoftware is also critically important to Canada's economy and public safety. Software bugs significantly impair software reliability andsecurity. They cost our economy billions annually. Many bugs, even those that are known, remain in mature software for a long time dueto the lack of the development resources to fix them. Therefore, techniques to help developers fix bugs are in high demand. Automaticallyfixing bugs could: (1) reduce the cost of software development through saving programmers' time and effort in diagnosing and fixing bugs,and (2) improve software reliability and security through fixing more bugs earlier.Automated generate-and-validate program repair techniques (G&V techniques) suffer from generating many overfitted patches due to in-capabilities of test cases. Such overfitted patches are incorrect patches, which only make all given test cases pass, but fail to fix the bugs. Although test cases play an important role in G&V techniques, there is no work on how to enhance test cases to further improve G&V techniques. In this work, we propose an overfitted patch detection framework named Opad (Overfitted PAtch Detection). Opad helps improve G&V techniques by enhancing existing test cases to filter out overfitted patches. To enhance test cases, the goal is to improve Opad to use improved fuzz testing to generate new test cases, and employ additional test oraclesto enhance validity checking of automatically-generated patches. Another goal is to to invent metrics for deciding whether automatically-generated patches overfit. Check our FSE 2017 paper for more details: Better Test Cases for Better Automated Program Repair. Software engineering; Software reliability; Text Analytics; Mining Sofware Repositories; Focusing on using interdisciplinary techniques such as natural language processing, machine learning, data mining, and program analysis to improve software reliabilityThe student will work with a graduate student and Prof. Tan. The student will work on some or all of the following tasks:  use improved fuzz testing to generate new test cases, employ additional test oracles to enhance validity checking of automatically-generated patches, invent metrics for deciding whether automatically-generated patches overfit, study and analyze real-world software bugs, their test cases, and patches, generate test cases for real-world bugs, and run and adapt existing automated program repair tools. The student will use existing automated program repair tools. The student may also analyze  regression bugs and patches, and build models from them. Required Skills- Good coding skills- Motivation and interest in research
eHealth is an essential part of care provision for a healthcare system that is functioning at its capacity and needs innovative solutions supplement their services. Health Canada has been investing into eHealth projects, aimed at enabling patients to self-manage their diseases and improve information sharing. As well as eHealth, the use of mobile health (mHealth) based applications have been significantly increasing within the various parts of a Canadian population, especially the elderly population. Even though there is funding coming from the government to expand on eHealth related services and as well as so many mHealth based apps available, more and more eHealth and mHealth startups are failing to sustain themselves over the long run. In this project, the various commercialization factors the influence the success of mHealth and eHealth are looked upon. The goal is to enable startups and entrepreneurs working within this field to succeed by providing them with a better understanding of what factors lead to successful commercialization. There has been a trend for Canadian health tech-based startups to form, incubate in Canada, and go onto the US market to accelerate, gain further capital and prove their product/ service. We see health tech startups doing that is because how the Canadian healthcare system and the market for these mHealth and eHealth based startups are in place.  Through a combination of a systematic review with interviews of key stakeholders, we will aim at better understanding what factors lead to the successful commercialization of mHealth and eHealth platforms, along with barriers and lessons on how to overcome such barriers.Key stakeholders from various parts of the healthcare world (teaching hospitals, innovation labs, etc.), government agencies, health innovation space (entrepreneurs), and hedge fund managers will be interviewed to gain insight from a health system point of view. - Strong passion and interest to work with health technology innovation.- Interested in economics and entrepreneurship.- Interested in the design of innovative data visualizations. - Computer skills: MS Office and academic literature databases- Strong
User engagement and motivation are two pivotal points that designers, software developers, and product managers must focus on when developing their technology. Any online technology we interact with has a purpose to either influence us and take indirect or direct actions based on the type of information we provide. Websites and other internet based systems provide the perfect platform for communicating with targeted users and guide them to take the desired actions, change behaviours, and improve their health. Persuasive design is the ideal tool to address this gap and has been extensively used in smoking cessation programs, behavioural change apps, and clinical interventions.Based on the information provided, the mHealth platform can either reinforce, change, or shape people’s attitude/behaviors towards healthier lifestyles. Companies such as Nike and Adidas have been extensively used these methods to influence their targeted users to lead a certain kind of lifestyle. When it comes to better chronic disease management, research has shown the challenges in keeping the users/individuals as engaged and motivated when using technologies such as websites, dashboards, platforms, mHealth apps, etc. In this research project, we will explore the main principles of persuasive design to increase adherence in patient discharge tools and mental health support platforms. The student will be using user-centered design, fast prototyping, and user testing sessions to gain further insights on optimal methods for increasing user engagement and adherence. Specific challenges that will be investigated include ethnically diverse user populations and non-motivated users (individuals fighting depression). We are looking for engaged, innovative, and passionate individuals with some understanding of design and user experience to help us design better tools available for chronic condition management. The students in this project will strengthen their research and design skills, preparing them for future graduate research positions at the University of Waterloo and UbiLab.- The student working on this project will help with the design of the user experience (UX) and the user interface (UI) of the mHealth platforms. Through the use of persuasive design tools and the evaluation through usability testing, the student (in coll- Broad understanding of interface design or psychology related to user behaviour in order to help with conducting research studies. - Interested in the design of mHealth technology and on the use of prototyping tools (dashboard, web platform, apps).- S
The goal of the project is to study algorithms and implementation of quantum artificial intelligence (AI) by assessing the advantages and the disadvantages of quantum AI with respect to classical AI in terms of establishing a standard way to compare and to bridge two fields. At the end of 12 weeks, a student selects a classical algorithm, where the student adds quantum-ness and shows the quantitative comparison of two schemes in terms of execution speed, time, and required resources etc.. In addition, a student is expected to proactively support on-going research projects, where the student can contribute to the projects by literature search, programming etc.. We develop system-level solid-state quantum processors based on in the photonics and electronics domain. Our efforts include to establish solid-state quantum simulators to address a particular class of problems whose understanding is still elusive. We actively search for promising materials and harness enabling technologies to accomplish our mission.We establish a scalable planar architecture consisting of multi-functional devices for the Post-Silicon Age, which exhibit superior performance in electrical, optical, mechanical and thermal properties. We attempt to optimally integrate various funcional elements in a seamless and effective manner which could be a potential market-driving workforce.This position is a serious research position, which requires full focus on research topic, hardworking, critical and creative thinking, reading and writing, independence, strong physics and computer science background and supportive ethical team spirit. The student needs to establish great communication channels with research group members, build up a research literature database, regular research progress reports (weekly report included), research progress presentations (weekly), and great organization skills. S/he should show independent research execution after some training period, and propose a meaningful focused research project under the supervision of Professor and accomplish the goals at a promised task agenda. The student is also expected to be flexible to participate in any other scopes of work in the research group via timely notifications. This research position is considered to be an internship for future research positions in the group.Comprehensive understanding classical machine learning and deep learning algorithms, Quantum mechanics and quantum computation/communications, statistics and statistical physicsPython, C, C++, clear programing code writingExperimental experience in optics and electronicsDetailed documentations of all research workStrong oral and verbal communicationsClean organization attitude both in the labs and in officesEthical behaviorHardworking for long-hour research executions
The project will analyze the integration of the financial sector into green and climate related finance. It will analyze different policy approaches as well as the impact of these approaches on the financial sector in different countries.It also will compare the approaches of different countries, such as China, Bangladesh, and Nigeria as well as multilateral approaches, such as the Financial Stability Board's Climate Related Disclosures Recommendation.My research focuses on sustainable finance and banking. It analyzes how the financial sector can contribute to greening the economy and to support a transition to a low carbon economy. Some of the research studies are about the green and CSR performance of Chinese banks and other companies, and about the impact of financial sector regulations and voluntary codes of conducts on green and sustainable banking. Furthermore, the research analyzes how the financial sector can be better integrated into green and low-carbon economy finance and how to address climate change related risks for the financial industry.The student will work as a research assistant in the project. The student would work on data gathering and data analyses and help to publish research papers about the topic.The student needs some background in banking and finance as well as in sustainability related topics. Some statistical knowledge would be preferred as well. 
As a part of the long term, large research project in the area of neurorehabilitation, this project aims to develop a set of algorithms that is capable of detecting intentions (imagined or attempted) of movement of healthy individuals or patient suffered from stroke, using scalp EEG. In your previous studies, we have shown that our EEG processing algorithm can detect more 80% of the imagined motor intentions with latency of 300 ms or less. We further demonstrated that when this real time detection is used to trigger artificial sensory feedback, significant neuroplasticity can be induced within a very short duration of intervention. We also showed such neurophysiological change is accompanied by significant clinical scale change in chronic stroke patients who no longer respond to conventional physiotheray.However, the deveoped algorithm required 9 channels to yield satisfactory performance, and it is not clear what is the minimal required number of channels, or if a smaller number of channel is to be used, what aspect of the algorithm should be adapted or modified. The objective of this GIR is to investigate the possibility of reduce the number of required EEG channels, while maintaining the required detection performance. A progressive approach will be taken, by gradually reduce the number of channels with prioer knowledge of the information content of the respective channels. Variations and extensions of the current algorithm, i.e. locality preserved projection (LPP), will be tested to investigate their robustness against channel number changes. Different dataset previously acquired will be used as a starting point, and if necessary, new dataset will be acquired on site. The outcome of the project will be a solid step toward an ambulatory brain computer interface for stroke rehabilitation, and will have signfiicant clinical, social and economic impact. My main research interests is biological signal processing, such as Electroencephalogram (EEG) and Elecromyography (EMG). The purpose of processing these signals is to extract the movement intentions of human, and use these intentions to interact with external environment, such as computers, robotic devices, or even other humans. Currently, the emphasis of my research is on using the above signal analysis and processing tools for applications in neurorehabilitation engineering, through intelligent human-machine interfaces (HMI), including brain-computer interface (BCI), and muscle-man-interface (MMI). The primary application area is currently neuro-rehabilitation, such as prosthetics and stroke.Required:1, performing analysis of EEG signals with a clear objective;2, interprete of the results and obsevations from complex data analysis;3, present and report the findings to your peers.Optional:1, helping data acquisition experiments with human (healthy) subjects, in setting up experiments, preparation of recording sessions, monitoring data quality during acquisition, and interacting with participants during data acquisition;2, integrating developed algorithm(s) into an BCI system for further development and test.Required skill and knowledge:1, signal processing, time frequency analysis;2, basic knowledge of dimensional reduction (PCA, ICA etc.), and classification (LDA, ANN, SVM etc.);2, basic concept of EEG or other neurophysiological signals;3, good Matlab programming skill (object oriented programming in Matlab is certainly a plus);4, basic knowledge of neurorehabilitation will be a plus.
An outcome of the 1992 United Nations Conference on Environment and Development (UNCED) was Agenda 21, a comprehensive plan for global, national, and local action on sustainable development. In 2015 the world adopted the Sustainable Development Goals (SDGs), including one goal targeted at sustainable cities and another at cross-sector partnerships. This research project works with ICLEI - Local Governments for Sustainability to help local governments around the world more effectively implement Local Agenda 21s (LA21s) — or other community sustainability plans — and transition toward a low carbon economy.  Collaborative community sustainability strategies (in other words, cross-sector partnerships and collaborative governance models for implementing strategic plans for community sustainability). For more info see: https://uwaterloo.ca/school-environment-enterprise-development/people-profiles/amelia-clarkeAssist the team with the international study - this might involve literature reviews, data collection, analysis and/or dissemination, depending on the interns strengths. The ideal intern would be able to support the team in our work in French. Also, other related tasks as needed. For more information on the project and team see - https://uwaterloo.ca/implementing-sustainable-community-plans/  The student should have training in urban sustainability, strategic management, and/or cross-sector partnerships. Language skills in French (in addition to English) is a real asset. Skills in social media, infographic development, formatting documents and/or communications is an asset. Ability to understand statistics is an asset, but not necessary. 

Le couplage thermoacoustique opère lorsque les caractéristiques acoustiques d'un réservoir sont en phase avec la libération de chaleur dans une flamme. Ce couplage peut causer des dommages considérables dans des moteurs fusées ou des turbines à gaz. Avec des conditions limites adaptées, il est possible de générer un couplage thermoacoustique dans une flamme de diffusion laminaire. Ce projet s'intéresse à l'effet de la turbulence pour la modulation du couplage thermoacoustique. Le travail se fera en simulant une flamme de diffusion turbulent en 1D avec un modèle stochastique pour la turbulence.We focus on the study of engineering-relevant fluid flows that are characterized by a strong interaction between thermodynamics, acoustics and chemical kinetics using high-fidelity numerical simulations. Our research addresses problems in the fields of rocket propulsion, aerospace and novel energy production systems. Nous étudions les interactions non-linéaires entre la thermodynamique, les ondes acoustiques et la cinétique chimique dans des problèmes en mécanique des fluides turbulents par voie de simulations numériques de haute fidélité. Notre recherche cible les domaines de la propulsion spatiale, l’aéronautique et la production d’énergie. The student will be asked to conduct numerical simulations, develop post-processing tools for the analysis and write-up a formal report on the work.Les étudiant(e)s devront modifier des codes informatiques, lancer des simulations sur des super-ordinateurs et développer des outils de post-processing.High level of programming proficiency is desired (ideally C++ and Python). Student must also have taken classes  in fluid mechanics, advanced mathematics and thermodynamics.
Les écoulements turbulents peuvent générer des ondes acoustiques audibles. Par exemple, ouvrez la fenêtre de votre voiture en roulant sur l'autoroute ou écoutez lorsque un avion déploie son train d'atterrissage.  Bien que l'aéroacoustique soit un problème important en ingénierie, les  mécanismes par lesquels la turbulence génère des ondes acoustiques demeurent incomplets.  De nombreux modèles peuvent simuler des caractéristiques globales d'une source acoustique, toutefois aux fines échelles de la turbulence ces modèles ne sont plus représentatifs. La recherche cible la compréhension de création d'une perturbation acoustique dans la vorticité de la turbulence à l'aide de simulations numériques directes.We focus on the study of engineering-relevant fluid flows that are characterized by a strong interaction between thermodynamics, acoustics and chemical kinetics using high-fidelity numerical simulations. Our research addresses problems in the fields of rocket propulsion, aerospace and novel energy production systems.Nous étudions les interactions non-linéaires entre la thermodynamique, les ondes acoustiques et la cinétique chimique dans des problèmes en mécanique des fluides turbulents par voie de simulations numériques de haute fidélité. Notre recherche cible les domaines de la propulsion spatiale, l’aéronautique et la production d’énergie. The student will be asked to conduct numerical simulations and develop post-processing tools for the analysis and quantification of turbulence generated noise.Les étudiant(e)s devront modifier des codes informatiques, lancer des simulations sur des super-ordinateurs et développer des outils de post-processing.High level of programming proficiency is desired (ideally C++ and Python). Student must also have taken classes  in fluid mechanics, advanced mathematics and thermodynamics.

This project aims to develop a predictive computational model of a gene regulatory network that we are pursuing as a means to suppress antibiotic resistance genes in environmental populations. The design is currently undergoing preliminary lab testing. The model will be used to guide design of functional prototypes.My research is devoted to the construction and analysis of computational models of intracellular networks.  Focusing on differential equation-based models of metabolism, signal transduction, and gene regulatory networks, this work has applications in a range of life science activities, including health, agriculture, and biomanufacturing. Current projects are focused on the model-based design of microbial gene regulatory networks. These projects involve both computational analysis and wet-lab experiments.Along with members of our research team, the student will collect data from lab experiments and construct and analyze a differential equation model of the biological system.  This will involve implementation in Matlab or a similar computational package.  Ideally, the student should be familiar with differential equation modelling and molecular biology techniques. Specfically, the student should be comfortable with computational implementations of biomolecular models, for example in Matlab. Familiarity with techniques for genetic manipulation of bacteria will also be an advantage.
i would like to develop convolutional neural nets (and other methods) to automatically diagnose blinding diseases of the eye such as glaucoma.Ideally it could be used for telemedicine in developing countries and under field conditions.I work in many areas of interdisciplinary science - physics, optics, neuroscience, vision, optometry and ophthalmology, electrical and computer science.i am interested in developing new computational methods for automatic diagnosis of ophthalmic disease from photographs of the retina of the eyeprogramming, analysis, writing papers, ...Good ability in programming, strong quantitative skills, Knowledge of ophthalmology/optometry is not required.
One of the potential research projects available to summer interns concerns new fluorination reactions. Organofluorine compounds are important in medicinal chemistry, agrochemistry, and in medical imaging, and explorations of fluorinated compounds within these fields has ballooned over the past few decades. Developing new reagents and strategies for the synthesis of fluorine-containing building blocks, especially those not readily accessible using existing state-of-the-art methodologies, is economically and socially important, and it remains a critical research endeavor. We are developing new hypervalent iodine (HVI)-based fluorination reactions because they serve as sources of “electrophilic” fluorine, which provide an entry into chemical reactivity of the fictitious F+ ion. A benefit of this chemistry is that the HVI-based fluorination reagents differ from other electrophilic fluorination reagents, as they are prepared from fluoride ions instead of from fluorine gas. (Difluoroiodo)toluene (TolIF2), is one such example, possessing two fluorine ligands on the iodine atom. Due to its unusual F–I–F bonding, both “electrophilic” and nucleophilic fluorine atoms are available, making it a stable, solid alternative to fluorine gas. The efficient and highly selective fluorinating ability of TolIF2 is driven by the reduction of iodine III to iodine I which, when coupled with its easy and inexpensive synthesis, its mild reactivity and its environmentally benign reaction conditions, holds significant potential for discovering valuable new fluorination reactions.The unrealized potential of HVI-mediated fluorination reactions lies in cases where alternative strategies are unknown. Our recent work in fluorinative rearrangements of conjugated pi-systems has allowed us to synthesize uncommon fluorinated scaffolds, and it is in this area that a summer intern could work. By investigating carefully designed rearrangement reactions that are initiated by HVI reagents, new classes of fluorinated organic compounds will be synthesized. It is expected that this work will result in a publication for the student.We develop new chemical transformations that employ hypervalent iodine reagents. These  highly versatile chlorination, fluorination and trifluoromethylation reagents are being adapted to new denitrogenative chemistries. Additionally, we are investigating the functionalization of cumulenes and other ambiphilic organic molecules that provide access to uncommon structural motifs. We also develop and evaluate alternatives to the diazo functional group in both carbenoid and ionic reactivity. Interns can expect to work in a synthetic organic chemistry laboratory, being trained on-site to work in any one of these areas, depending on their level of previous experience and abilities.The student will work in a synthetic organic chemistry lab, joining my existing research team.  They will be provided with a short-term project (of their choosing) that is part of our larger efforts, and will be trained to work by senior members of that research theme. They will learn to effectively conduct experiments in synthetic chemistry, including proper setup and conduct of reactions, reaction monitoring (TLC, NMR, etc), product purification and identification. This will require the candidate to be trained (as necessary) on NMR, GC, TLC and mass spectrometry instrumentation, in addition to the specific techniques required of their project.  Most importantly, the student will learn to work safely and effectively in an organic laboratory, and will be properly trained to work safely with a variety of chemicals.Most of the candidate’s work will be under my direct supervision, with their day-to-day activities bring monitored by senior doctoral students or postdocs. However, the student will be trained to work independently, so that they can work at their own pace and skill level. The student will report directly to me, and the progress they make on their project will be communicated in our regularly-scheduled group meetings.   Students departing from this comprehensive training environment will possess a solid, well-rounded experimental skill set in organic synthesis, which will be coupled with extensive instrumental experience. The training they receive will make them excellent problem solvers, and should serve as a valuable complement to their existing training.The student should have taken at least one introductory organic chemistry course, and would ideally have experience working in undergraduate chemistry laboratories. All other training will be provided on-site during their stay, by my research team or departmental facilities managers.  Training will include the use of thin layer, column and radial chromatography, as well as IR and NMR spectroscopy and mass spectrometry. Safety training will also be mandatory, and will occur at the outset of the internship.
Conventional semiconductors and newly emerging materials are important to advance both classical and quantum computations and communications. Prof. Na Young Kim’s group investigates various material systems to build functional optical, electrical and optoelectronic devices.A student will study optical and electronic properties of solid-state materials, acquire hands-on experience of preparing for solid-state materials, designing and making devices, characterizing them with imaging techniques (Atomic force microscopy, optical microscopy etc.) performing optical and electrical experiments followed by data analysis. A student is also involved in making necessary research tools, programming of automation as well as efficient data analysis during the internship period. Thus, the student would immerse into the complete research project execution. We develop system-level solid-state quantum processors based on in the photonics and electronics domain. Our efforts include to establish solid-state quantum simulators to address a particular class of problems whose understanding is still elusive. We actively search for promising materials and harness enabling technologies to accomplish our mission.We establish a scalable planar architecture consisting of multi-functional devices for the Post-Silicon Age, which exhibit superior performance in electrical, optical, mechanical and thermal properties. We attempt to optimally integrate various funcional elements in a seamless and effective manner which could be a potential market-driving workforce.This position is a serious research position, which requires full focus on research topic, hardworking, critical and creative thinking, reading and writing, independence, strong physics and computer science background and supportive ethical team spirit. The student needs to complete crucial safety trainings, handle the state-of-the-art laboratory equipment with great care and attention, establish great communication channels with research group members, build up a research literature database, regular research progress reports (weekly report included), research progress presentations (weekly), and great organization skills. S/he should show independent research execution after some training period, and propose a meaningful focused research project under the supervision of Professor and accomplish the goals at a promised task agenda. This position may lead to future research opportunities in the group if successful outcome is achieved.Solid understanding of quantum mechanics, quantum computation and quantum communciations, statistics and statistical physics, solid-state physics, semiconductor physicsPython, Mathematica, C, C++, CAD/Design tool, clear programing code writingExperimental experience in optics (laser, optical setup etc.) and electronicsExtremely careful, attentive handling of experimental equipmentDetailed documentations of all research workStrong oral and verbal communicationsClean organization attitude both in the labs and in officesEthical behaviorHardworking for long-hour research executions
The demographic structure of an economy may be represented by the distribution across ages, gender or any other characteristic at any time. This structure changes over time, so that the proportion of people in the working age group (and with differing levels of experience or expertise) varies as birth rates and longevity change. Changes in the profile of the population necessarily impact both the demand and supply of various goods and services in the economy, and also the possibilities for production or trade.You will apply financial and statistical modelling techniques to worldwide economic data to investigate the links between demographic factors and the returns on subclasses of infrastructure. Infrastructure is understood to provide returns that may be modelled using equity returns and bond returns over the long term. There are a number of factors that may affect returns, such as capital growth, interest rates, inflation, international capital flows, and financial shocks; as well as the anticipation of the occurrence of changes in any of these factors. The demographic impact on infrastructure prices is only weakly documented, if at all.Many of the documented factors are directly observable. The interaction between demographics and financial returns is much more nuanced, and may operate slowly over long periods of time. The project team has developed methods to analyze demographic impacts on financial returns to various asset classes. You will receive direction on how to conduct this investigation. To carry out this project, you will learn the appropriate tools and gain exposure to statistical methodology and financial analysis that will be useful in your future career. You will also learn how to collate and handle a wide range of data from several sources, as well as how to combine and interpret this data.The large baby-boom cohort, which has affected demand and economic growth for six decades, has just started to enter retirement. How will this affect growth and asset values for the rest of this half century? This research seeks to quantify the impact that population structure has on asset values and to project this impact on selected pension plans in Canada, the United Kingdom, and the United States. The project began in 2015 and has already developed models with respect to economics, demographics, and pension projections, and in respect of specific asset class returns. You will be working on a large international interdisciplinary team. Your supervisor will be a postdoctoral fellow and actuary, Stephen Bonnar at the University of Waterloo, but you will receive guidance from a number of team members including actuaries, economists and finance researchers. Although you will have many team members from whom to seek guidance you will work independently and should be a self-starter. This position requires reading and summarizing relevant research; collecting, analyzing, and filtering data; programming; reporting of results. This is an excellent opportunity for someone interested in a practical and real-world project involving economic data interpretation, financial and statistical analysis.In addition to having taken statistics and/or econometrics courses, you should be conversant with basic economic concepts like the ones mentioned in the description. You should also be conversant with at least one statistical software or programming language.  This position requires knowledge and experience of statistical or economic modelling and analysis, good programming skills in MATLAB, Excel, and at least one statistical programming language such as R or Stata. It requires a background in actuarial science, statistics, finance or economics. An applicant with knowledge of asset pricing is preferred.
Motion perception, particularly global motion perception is a higher order visual perception task that is critical for survival and navigating everyday environments.  While the neurophysiological pathways of global motion perception are thought to be reasonably well understood, the neurophysiology of tasks such as dynamic visual acuity tasks, whereby the observer must first detect the moving stimulus, and then interpret the target details is less well understood.  Therefore, the purpose of this study is to compare global motion perception and dynamic visual acuity through the examination performance on both tasks in different individuals.  If the two tasks appear to be related in some way, this will increase our understanding of how dynamic visual acuity tasks are perceived, and what the underlying neural mechanisms that allow for the perception of detail in moving objects may be.  Athletes have been shown to have superior dynamic visual acuity abilities, compared with non-athletes, so it is possible that the relationships between dynamic visual acuity and motion perception differ, depending on one's level of experience in dynamic environments.   To begin to explore the relationship between perceptual learning and dynamic visual acuity, two groups of participants (elite dynamic sport athletes and healthy controls) will be recruited for this study.  Depending on recruitment success, it may be possible to also recruit individuals suffering from a concussion and/or individuals with low vision as well.  This project will increase our understanding of how individuals navigate complex, moving environments on a daily basis, and has direct implications in sports, visual rehabilitation, and motor skill development amongst other areas. I am interested in the role vision plays in guiding complex movements.  I use sport as a model, because athletes rely heavily on visual information to make highly precise decisions about how and when to move.  Some of the areas that I am currently focused on include 1) understanding what aspects of vision (such as dynamic visual acuity, motion perception, visual-motor reaction times, etc.) are predictive of sport performance in athletes, 2) how are athletes' visual functions affected by sports-related concussion (mild-traumatic brain injury), and 3) what aspects of visual function predict performance in visually impaired (Paralympic) sport. When joining the Vision & Motor Performance Laboratory to complete this project, the student will be joining a team of graduate and undergraduate student investigators who conduct a variety of different research projects.  For this project specifically, the student will be responsible for recruiting participants and collecting data with assistance from the supervisor and other students in the lab.  In addition, the student will have the opportunity to be involved in reading literature, anaylsing data and writing up the study findings for publication in a peer-reviewed journal if time permits.  The student will be trained how to use the dynamic visual acuity and motion perception tests. The student will also have the opportunity to participate in other research projects running and to assist with these projects as needed.  The student will need to be competent with Excel and it would be beneficial (although not necessary) that they have some experience with statistics. Upon starting the student will need to complete the TCPS2 Tutorial Course on Research Ethics and safety training (duration approximately 1 day). Additionally the student must be self-motivated, able to work independently, and have good writing and communication skills in English.   
Analyze response of a horizontal fluid layer to heating created by patterns of heat sources. The information being sought includes flow patterns, changes in heat flux and possible transitions to secondary states. Development of flow control techniques using various forms of spatially distributed forcing. The objectives included reduction of drag, increase of mixing, increase of heat transfer, control of the laminar-turbulent transition. The forcing include surface topography, surface heating, transpiration and/or electrical fields.The candidate will carry out computer simulations using programs written in matlab. He/she should be able to execute such programs, modify them as required and carry out post-procesing of results including visual presentations.The candidate should be familiar with programming using matlab. Should be interested in computer simulations
        In this project, we will develop a novel antigen specific class switched (IgM→IgG) B cell-based antibody gene transfer strategy by using a mouse model pre-immunized with influenza (Flu) vaccine. We will utilize our extensive experience on antibody and retroviral vector studies to construct an anti-HIV bNAb (i.e. VRC01) expressing retroviral vector (i.e. murine stem cell virus, MSCV) and transduce antigen-specific follicular (FO) B cells which produce Flu hemagglutinin (HA-) specific IgG from the mice. FO B cells are located within the B cell follicles of the spleen and lymph nodes, associating with follicular dendritic cells. They have a phenotype that is distinct from other B cell populations, recirculate in the blood, and with cognate help from T cells they can become antibody-producing memory B cells. We hypothesize that, the bNAb expression from the transduced antigen-specific B cells can be activated and modulated by the same immunogen in the preimmunized animal, i.e. after transfusion of the VRC01 transduced FO B cells back to the Flu-vaccinated mouse, these primary B cells can be specifically activated by another Flu immunization to produce anti-HIV bNAbs again along with the anti-HA antibodies. This process will be facilitated through interaction of B cells and T follicular helper (Tfh) cells which are specific to Flu antigens. Furthermore, we will utilize a mucosal boost strategy to enrich these activated B cells and enhance the bNAb concentration in the vagina which is the most common transmission site for HIV infection. Another advantage of this strategy is that the production of bNAbs is controllable, as in theory, HA-specific antibody-secreting B cells and plasma cells will die out if the mouse does not receive further Flu vaccination.Identification of an effective prophylactic vaccine to prevent HIV-1 infection is among the highest priorities in HIV/AIDS research.  We think that the major obstacle for an fully protective vaccine is the extreme HIV-1 genetic diversity at both a regional level and in the global epidemic, so we are mainly focusing on developing multiple-valent anti-HIV vaccine by utilizing HIV-1 envelope recombinants, as well as parental HIV-1 strains. We are also working on vector design, immunization optimization, generate novel SHIVenv viruses, and screening for broadly neutralizing anti-HIV antibodies. In addition, our research work also involves HIV diversity, recombination and drug resistance. The aim of the program is to expose undergraduate students to biomedical research. The students will work intensively for 16 weeks doing hands-on research in laboratory. They will receive training in the research methods applicable to their research plan, conduct supervised research with a faculty mentor, analyze their data and create written and oral presentations of their results.  At the end of the program, the students will take part in a formal research symposium. In the process, students will attend research seminars and participate in discussions on alternative careers in research and how to apply to graduate school. Students are given ample opportunities to interact directly with many of our faculty and graduate students, and with appropriate faculty help formulate their own proposal.The role and responsibility of the students include:• Making themselves familiar with relevant policies and procedures.• Developing an appropriate research plan.• Managing and sustaining progress in accordance with the agreed research plan.• Recognizing when they need help and taking the initiative in raising any concerns and problems as early as possible with the supervisor.• Complying with all relevant requirements with respect to intellectual property.• Maintaining regular contact with the supervisor and taking the initiative in agreeing with the supervisor mutually acceptable schedule for supervisory meetings.• Preparing and keeping written record of experiments.• Undertaking appropriate skills and career development training.• Providing the supervisor with a complete final report.• Undergraduate from Chinese Colleges and Universities.• Major in immunology, molecular biology or other related medical field.• Completed two or three full years of college course work by the time of commencement.• Strong academic background (GPA > 3.0).• Completed introductory college immunology and molecular biology.• Fluent in English and strong communication skills.• Strong interest in pursuing a Ph.D. degree in biomedical investigative research.
In Canada, flooding ranks second among the costliest natural disasters, after the Fort McMurray wildfires in 2016. It is estimated that flood events risk over 1.7 million Canadian homes over the next 5 years, and the federal government could require about $3.4 billion on flood disaster relief. Accurate forecasts that properly characterize uncertainties combined with effective warning systems can reduce the negative consequences of future floods. This project develops an adaptive flood forecasting and warning system to improve the accuracy and lead-time of streamflow forecasts in particular in urban watersheds. Unlike deterministic approaches that rely on a single prediction of extreme events, the probabilistic ensemble-based flood forecasting system can characterize forecast uncertainties explicitly. The significant effects of low-frequency variability modes (such as El-Nino Southern Oscillation) on the regional hydroclimate of Canadian watersheds have been highlighted in several studies. We use these signals to improve forecast accuracy, reduce uncertainties and increase forecast lead times in the Upper Thames River Basin. Results are useful for future design, planning, and management of water infrastructure such as stormwater systems, culverts …, and increasing preparedness for future flood events.Najafi’s research is in watershed hydrology, climate change impact, detection and attribution, hydroclimatic extremes, spatial hierarchical Bayesian modelling, multi-modelling, downscaling, hydrologic forecasting, remote sensing, machine learning, experimental and numerical hydraulic modelling.The student will quantify the contribution of teleconnection signals (including El Nino Southern Oscillation, Pacific Decadal Oscillation, and North Atlantic Oscillation) to snowpack and high flows in the Upper Thames River Basin for lead times up to six months. Rather than relying on the observed low frequency signals and streamflow records, the student will process and analyze a large suite of global climate model simulations produced by Environment and Climate Change Canada and drive a hydrologic model to assess the influence of teleconnection signals using a large data sample more reliably. The student is required to have a good statistical background and be familiar with a programming language such as MATLAB, Python, or R. 
Floods, droughts, and windstorms are the most frequently occurring disasters since 1990 constituting about 89 percent of the world’s most disastrous events. In Canada, flooding ranks second among the costliest natural disasters, after the Fort McMurray wildfires in 2016, while drought events are emerging as a major future challenge. While a warmer climate results in higher evapotranspiration rates and increased risks of droughts/low flows, it also increases the water-holding capacity of the atmosphere, resulting in heavy precipitation events. Furthermore, it affects the timing of snowmelt, precipitation regime, and rain-on-snow events that might result in increased risks of flooding. Land-use change, through urbanization and deforestation among others, alters the infiltration rate of the watershed, which directly affects the characteristics of flood events and low flows. This project distinguishes between land-atmospheric drivers of change in flood and low-flow events. A physically based and semi-distributed hydrologic model will be setup and calibrated for the Upper Thames River Basin. A large ensemble of downscaled climate model outputs based on scenarios that include/exclude the effects of anthropogenic factors (i.e. human induced greenhouse gas effects), produced by Environment and Climate Change Canada, will be used to drive the hydrologic model. To evaluate land-use change impacts, we will apply a land cover classification scheme using the Normalized Difference Vegetation Index derived from satellite observations such as Landsat imagery. The vegetation parameter of the hydrologic model will be adjusted based on the temporal variations in land cover. The individual and combined effects of climate and land-use change on flooding and low flows will be analyzed by investigating different scenarios based on a formal statistical approach. Probabilistic indices such as the fraction of the attributable risk will be used to evaluate the contribution of anthropogenic factors to the observed hydroclimatic extremes.Najafi’s research is in watershed hydrology, climate change impact, detection and attribution, hydroclimatic extremes, spatial hierarchical Bayesian modelling, multi-modelling, downscaling, hydrologic forecasting, remote sensing, machine learning, experimental and numerical hydraulic modelling.The student will classify land cover using satellite imagery and adjust the hydrologic model parameters accordingly to reflect land-use change over time. S/he then analyzes hydrologic simulations based on scenarios with/without climate and land-use change effects, and evaluate changes in the risks of flooding and low flows based on indices such as the fraction of the attributable risk.    The student is required to have a good statistical background and be familiar with a programming language such as MATLAB, Python, or R. 
Changes in the magnitude and frequency of the observed hydroclimatic extremes are evident in many regions in Canada and around the globe. Consequently, new stormwater infrastructure design approaches are required to mitigate the effects of more intense and frequent flood events. The assessment of regional climate change impacts requires downscaling global climate models to finer spatiotemporal resolution and driving a hydrologic model to simulate land surface variables such as streamflow. This project will assess the impacts of climate change on the Upper Thames River Basin considering two innovative approaches: 1- it uses a statistical downscaling approach that maintains the spatiotemporal dependence between precipitation and temperature, and 2- it uses a large ensemble of simulations generated by the CanESM2 global climate model to quantify the uncertainties due to internal variability and modelling errors in addition to the simulations provided by the Coupled Model Intercomparison Project Phase 5 (CMIP5). Historical and future extreme events with different return periods will be estimated based on the extreme value theory. Finally, current stormwater system designs will be evaluated and new criteria will be proposed for future design and planning.Najafi’s research is in watershed hydrology, climate change impact, detection and attribution, hydroclimatic extremes, spatial hierarchical Bayesian modelling, multi-modelling, downscaling, hydrologic forecasting, remote sensing, machine learning, experimental and numerical hydraulic modelling. The student will downscale precipitation and temperature from global climate models using a state-of-the-art technique. S/he will use available methods to disaggregate daily climate daily into sub-daily time series and estimate extreme events. S/he will then develop new stormwater system design criteria.    The student is required to have a good statistical background and be familiar with a programming language such as MATLAB, Python, or R. 
A lidar is similar to a radar; the transmitter (a laser), transmits a power beam of light into the sky, which is scattered by the atmosphere. Some of this back-scattered light is measured by a receiver (here a 2.65 m diameter rotation liquid mercury mirror). The signal is recorded and can be used to determine atmospheric composition, temperature and the effect of waves on atmospheric dynamics. You will help design and build a system to align the lidar. Your system will adjust a piezo-electrically controlled mirror to high precision to keep the laser beam within the field-of-view of the lidar telescope. This system will mimic what an observer would do during lidar operations to keep the signal at a maximum. You will use a digital camera to find the laser beam and control the mirror. You will also be involved in taking atmospheric science measurements with the lidar system and analyzing the results.Professor Robert (Bob) Sica is an atmospheric scientist who studied physics as an undergraduate. He earned his PhD from the Geophysical Institute (University of Alaska), where he made some of the first measurements of atmospheric coupling between the aurora (Northern Lights) and winds in the atmosphere. At Western, he and his group built one of the world's most powerful lidars to measure dynamics, thermodynamics and composition from the surface to the edge of space. This system is still in operation (http://pcl.physics.uwo.ca). He is currently working on the application of Optimal Estimation Methods to the retrieval of temperature and composition.Your research will be conducted with an active research group in atmospheric science, with a Physics and Astronomy Department with other summer students working in astronomy, condensed matter physics, and medical physics. You will be responsible for learning on your own the skills required to complete your tasks, with appropriate support from your adviser, graduate students, and your fellow summer students. You will be expect to lead the development of the alignment system (with support from the rest of the group). You will often work at nights (with other students) while testing the system.You should be motivated to learn and perhaps experienced in working with hardware as well as control software. An ideal background would be to already have some experience of this kind from previous lab experience or course work. A course or experience in atmospheric science or lidar would be helpful but is not required.
Optimal Estimation Methods (OEMs) are a class of inversion methods that estimate parameters from measurements using a forward model in addition to an *a priori* estimate of the true state. OEMs are important in atmospheric science for retrieving important information about the atmosphere, including composition and temperature, both from space and ground-based platforms. The addition of an *a priori* modifies the retrieval's cost function relative to methods like linear regression and allows robust retrievals even in the presence of significant measurement noise. Recently we have made significant advances in the application of an OEM retrieval to determine temperature (30 to 100 km altitude region) and water vapour (surface to 20 km) from atmospheric laser (lidar) measurements. The retrievals  give excellent results compared to previously used methods. We currently have students working on other individual retrievals which include temperature from the surface to 20 km using rotational Raman scattering. We also measure temperature from 10 to 30 km altitude using vibrational Raman scattering. *The project will involve developing combined retrievals to allow temperature to be determined simultaneously from the troposphere to the thermosphere (surface to above 100 km) using all 3 scattering measurements, Rayleigh, rotational Raman, and vibrational Raman scattering.* The successful candidate will get the opportunity to develop skills in the OEM, which is a powerful method of general use in your scientific career. You will also get the opportunity to use a high-power laser system and to learn the basics of operating a lidar system.Professor Robert (Bob) Sica is an atmospheric scientist who studied physics as an undergraduate. He earned his PhD from the Geophysical Institute (University of Alaska), where he made some of the first measurements of atmospheric coupling between the aurora (Northern Lights) and winds in the atmosphere. At Western, he and his group built one of the world's most powerful lidars to measure dynamics, thermodynamics and composition from the surface to the edge of space. This system is still in operation (http://pcl.physics.uwo.ca). He is currently working on the application of Optimal Estimation Methods to the retrieval of temperature and composition.Your research will be conducted with an active research group in atmospheric science, with a Physics and Astronomy Department with other summer students working in astronomy, condensed matter physics, and medical physics. You will be responsible for learning on your own the skills required to complete your tasks, with appropriate support from your adviser, graduate students, and your fellow summer students. You will be expect to do the following tasks.* combine different lidar measurements to obtain temperature measurements in the lower, middle and upper atmosphere* attend weekly department seminars and make short presentations of their project* attend weekly group meetings to exchange ideas with other students* develop processing tools to analyse lidar measurements using the OEM method.We seek a student with a background in upper year mathematics and demonstrated programming experience. MATLAB experience is not required but would be helpful, as would experience in the laboratory. Also having had a course in atmospheric science would be helpful but is not required.
Polycrystalline materials such as zirconium or titanium are made of grains where each grain has particular crystallographic direction in the material. Three dimensional synchrotron x-ray diffraction (3DXRD) is a powerful technique for studying deformation of the polycrystals used in nuclear or aerospace industries. Most of these alloys are elastically and plastically anisotropic, that is, under an applied load, different level of stresses will develop in different grains. We have conducted 3D-XRD experiments on titanium alloys with various grains sizes. The results of these experiments are post processed where stress, strain, and orientation for hundreds of grains are measured. This post focuses on data mining and determining the possible existing relationships between measured quantities such as stress, strain, grain position, grain size, and orientation. Our research focuses on deformation of engineering materials at multiple length scales. Engineering materials are often exposed to harsh environments while carrying mechanical loads. In our group, we develop finite element models to simulate materials behaviour under such conditions. We also use various experimental toolboxes to validate our models. These toolboxes are mainly based on the use of diffraction or imaging techniques. He/She will be working with MATLAB to use the codes that we have developed for post-processing the 3D-XRD measured data. The student will be focusing on determining the possible existing relationships between measured quantities such as stress, strain, grain position, grain size, and orientation. He/She will be also developing relevant MATLAB codes for data mining.Students with Mechanical or Materials Engineering background are welcome to work on this project. Interested students need to know how to develop various functions or plot the results using MATLAB .Also, they need to have basic knowledge of materials microstructures.
Changes in the magnitude and frequency of the observed hydroclimatic extremes are evident in many regions in Canada and around the globe. Temporal non-stationarity is often represented, in the statistical analysis of extreme events at individual sites, through fitting a trend to the parameters of an extreme value distribution. However, parameter and return level estimates obtained in this way are uncertain because site-specific records are typically quite short. Regional frequency analysis can provide estimates that are more robust by pooling data from different locations. This project develops a non-stationary RFA and evaluates its performance using hundreds of realizations of the climate variables from large ensemble simulations that represent the interannual variability and trends due to natural and anthropogenic factors present in the real world. The accuracy and precision of the models will be evaluated using a bootstrapping framework, in which the traditional and the state-of-the-art extreme analysis methods will be applied to a sample of the runs and the estimated quantiles will be compared with the ‘truth’.Najafi’s research is in watershed hydrology, climate change impact, detection and attribution, hydroclimatic extremes, spatial hierarchical Bayesian modelling, multi-modelling, downscaling, hydrologic forecasting, remote sensing, machine learning, experimental and numerical hydraulic modelling.The student will evaluate the accuracy and precision of the traditional and stat-of-the-art extreme analysis methods using the large ensemble runs and a bootstrapping approach.    The student is required to have a good statistical background and be familiar with a programming language such as MATLAB, Python, or R. 
Polycrystalline materials such as zirconium or titanium are made of grains where each grain has particular crystallographic orientation in the material. Due to crystal anisotropy, under a mechanical load, various levels of stress or strain develop in each grain of the polycrystal. Such variation result in stress localization at the grain boundaries which can result in crack nucleation and propagation. We have developed a finite element code for modelling the effects of crystal anisotropy on stress distribution as well as concentration in polycrystals. Further, atomic force microscopy (AFM) can be used to measure localized deformation at the surface of polycrystals. In this project, AFM will be used to study deformation in two polycrystalline materials. The measured deformation fields by AFM will be used to validate our finite element codes.Our research focuses on the deformation of engineering materials at multiple length scales. Engineering materials are often exposed to harsh environments while carrying mechanical loads. In our group, we develop finite element models to simulate materials behaviours under such conditions. We also use various experimental toolboxes to validate our models. These toolboxes are mainly based on the use of diffraction or imaging techniques. He/She will be deforming two polycrystals and will measure the induced deformation fields using AFM. Student will be polishing material before deformation and might be running EBSD measurement on the surface. With the help of the supervisor, the measured microstructures will be  imported into our finite element codes for simulating the induced deformation fields. He/She will be post-processing the results of the FE simulations to compare them with the experimental data measured by AFM.Students with Mechanical or Materials Engineering background are welcome to work on this project. Interested students need to be able to work with ABAQUS software for finite element modelling. Also, they need to have basic knowledge of materials microstructures.
The student would help to characterize behavioural disruptions in a rodent (rat) animal model for autism. The student would be trained in animal handling and in performing, analysing, and reporting results of behavioural test in rats. These test include acoustic startle responses, locomotor activity, and different learning tests. Depending on the interest of a student, training in some of the histological/immunohistochemical  methods, including image analysis with a confocal microscope and respective software will also be an option. We are a neuroscience lab that studies sensory filtering and multisensory integration mechanisms in rodents. We use different approches, ranging from behavioural experiments, combined with pharmacological, optogentic and DREADD approaches, to electrophysiology and histology/imunohistochemistry. The goal of our research is to decipher neuronal mechanisms that help to filter the inundating sesnory information relayed to our brain, as well as the mechanisms of integration of visual and auditory information on different levels of sensory information processing. We also study how sensory filtering disruptions (e.g. in animal models for autism/schizophrenia) impact higher cogntive function, such as attention and learningThe student will be working alongside a graduate student and assist the graduate student with running behavioural experiments. Dependent on the skills of the student, responsibilities will grow and may include running independent experiments. Ideally, the students have a background in neuroscience, or in biology or psychology with a strong interest in neuroscience. The student needs to be able to communicate in English and needs to be comfortable with the idea of handling rats.  
Locally, the centre of every massive galaxy hosts a supermassive black hole that grew as a luminous quasar when the universe was a fraction of its present age. While growing, quasars also expel material at speeds of thousands of kilometres per second in energetic outflows that have the potential to affect their host galaxies' evolution. These winds are seen directly in the spectra of approximately 20% of quasars through their characteristic broad absorption lines.  These broad absorption lines are extremely diverse, and to date there is no good understanding of which physical properties determine the specific nature of the lines. For example, are all winds quite similar, with only our viewing angle to the outflow changing, or do specific types of winds have different structures? With these questions in mind, we propose to undertake a principal component analysis of the composite spectra of non-windy and windy quasars generated from samples identified with unsupervised machine-learning clustering algorithms.  The goal of this analysis is to reveal the primary physical distinctions that underlie the observed patterns in quasar spectral features.Growing black holes powering quasars are found in the centres of distant galaxies, and a quasar can outshine all of the stars in its galaxy a thousand times over. While they are growing, quasars often also spew out material at high speeds in energetic winds. My research focusses on using multi-wavelength observations and computational techniques to probe the relationship between black hole growth and winds, the properties of these winds, and their interactions with the quasar host galaxies.The student will perform a principal component analysis on composite quasar spectra.  The results will be compared with studies in the literature with the aim of determining the primary drivers in the diversity of the quasar spectra. The student will also develop a figure-of-merit for quantifying the similarity of individual quasar spectra within a cluster to the composite spectrum.  The clustering analyses have already been done.Required: python programming, including familiarity with scipy and/or astropy.  A background in astrophysics is a plus, but not required.
The research project focuses on the design and synthesis of stretchable and self-healable semiconducting polymers for applications in soft electronics and organic transistors. Toward this objective, the project will focus on two different approaches to achieve stretchability and self-healing in conjugated materials. The first one is based on organic synthesis and rational chemical design for the preparation of conjugated polymers incorporating different types of supramolecular bonding moieties. These units help improving the strain tolerance of materials upon stress by acting as strain dissipators. Moreover, due to their spontaneous formation, the non-covalent interactions will repair the materials via a self-healing process. The second approach proposed will focus on the blending of rigid polymer with soft elastomers to obtain a stretchable matrix. This stretchable mixture will, then, be used directly to build devices such as transistors and sensors. This project will allow for the establishment and development of new innovative strategies towards conjugated polymers for various applications, specially in wearable and stretchable electronics.Our research group is specialized in synthesis and characterization of conjugated polymers and organic nanomaterials. We use organic chemistry and several types of polymerization techniques to prepare and design novel and innovative materials. Our new materials are characterized through various instrumental techniques such as gel-permeation chromatography (GPC), NMR, FT-IR and synchrotron analysis (GIXRDs). In addition, our group uses chemical engineering and polymer processing techniques to test various electronic and mechanical properties of materials, which are directly optimized and controlled to build electronic devices (OFETs, sensors, OPVs, etc.)The roles of the student will be broad and diverse. First, the student is expected to collaborate with the graduate students involved in the project by helping with materials synthesis and characterization. This mentoring experience will help the student to learn the key concepts of the research project and to acquire various skills. More specifically, the student will learn how to perform organic reaction and purification as well as polymerization by several strategies. Our group is a highly collaborative environnement where everyone is expected to contribute through team work and problem solving. The candidate is, therefore, expected to be actively involved in the research group via group meetings and other activities. This team work approach is crucial for the development of research and will help everybody to move forward with their respective project and challenges. Research interests in polymer and organic chemistry as well as interests in organic electronics are desirable. By being involved in this project, the student will have the opportunity to learn and develop his/her skills in organic synthesis and polymerization methodologies. Moreover, a complete characterization of the materials will be performed, which will allow for the student to learn various instrumental techniques. Finally, most of the materials will be processed in thin films which will allow the student to acquire various skills in polymer processing and thin film engineering. 
Pi-conjugated materials are important for the development of new technologies based on organic electronic devices (transistors, light-emitting diodes, solar cells, etc.). These materials exhibit excellent charge transport properties due to their fully conjugated structure. They also exhibit excellent solution processability and intriguing mechanical properties. Despite these unique features, development of new conjugated materials with enhanced properties is highly desirable to get access to more efficient devices and create new technologies. This research project will focus on the development and preparation of new conjugated materials for applications in organic electronics. In specific, the preparation of pi-conjugated materials with moieties that can undergo a photopolymerization reaction (crosslinking) will be realized by organic synthesis. These polymers will be processed in thin films and subsequently photopolymerized to afford conjugated polymers with new pathways for charge transport. Their mechanical properties and solubility will also be investigated to determine the influence of crosslinking density on the bulk properties of our new materials. A complete characterization of the materials will be realized and will enable the utilization of these materials for devices fabrication. Moreover, upon completion, different processing strategies, based on inkjet printing, will be investigated to design new all-printed electronic devices.Our research group is specialized in synthesis and characterization of conjugated polymers and organic nanomaterials. We use organic chemistry and several types of polymerization techniques to prepare and design novel and innovative materials. Our new materials are characterized through various instrumental techniques such as gel-permeation chromatography (GPC), NMR, FT-IR and synchrotron analysis (GIXRDs). In addition, our group uses chemical engineering and polymer processing techniques to test various electronic and mechanical properties of materials, which are directly optimized and controlled to build electronic devices (OFETs, sensors, OPVs, etc.)The roles of the student will be broad and diverse. First, the student is expected to collaborate with graduate students involved in the project by helping with materials synthesis and characterization. This mentoring experience will help the student to learn the key concepts of the research project and to acquire various skills. More specifically, the student will learn how to perform organic reaction and purification as well as polymerization through several strategies. Our group is a highly collaborative environnement where everyone is expected to contribute through team work and problem solving. The candidate is, therefore, expected to be actively involved in the research group via group meetings and other activities. This team work approach is crucial for the development of our research and will help everybody to move forward with their respective project and challenges. Research interests in polymer and organic chemistry as well as interests in organic electronics are desirable. By being involved in this project, the student will have the opportunity to learn and develop his/her skills in organic synthesis and polymerization methodologies. Moreover, a complete characterization of the materials will be performed, which will allow for the student to learn various instrumental techniques. Also, most of the materials will be processed in thin films which will allow the student to acquire various skills in polymer processing and thin film engineering. 
Both flow turbulence and natural energy are literally omnipresent.  The quest is to better harness them to responsible human progresses.  The project is open but aims specifically at improving our understanding on flow turbulence and/or energy conversion engineering so that we can exploit the omnipresent turbulence to improve the energy conversion performance.  Some amount of wind tunnel flow turbulence measurements using hot-wire anemometer will be needed.  A few capable graduate students will be there to help.Flow turbulence and its roles in aerodynamics, heat transfer, flow-induced vibrations, combustion.  More practically, the influence of turbulence on renewable energy such as wind and solar energy conversion.Conduct literature review and wind tunnel experiments.  Analyze results and write reports detailing the findings.Solid engineering background in thermofluids.  An accountable student with a keen mind.
The Detroit River became an international border dividing Michigan (United States) and Ontario (Canada) in 1796. Less than 20 years later, a military conflict between the United States and Britain (and its North American colonies, including present-day Ontario) broke out. Known as the War of 1812, this military conflict had dramatic impacts on the lives of people living in border regions. This was especially true in the Detroit River border region where, in many ways, both sides of the border were one and the same community prior to the war. This project examines this community through the War of 1812. I specialize in the history of borderlands/borders in the Great Lakes region of North America, with a focus on the Detroit River border region (Michigan/Ontario). The student will go through 19th-century sources and collect information about specific individuals and families who lived in the Detroit River border region at the time of the War of 1812. Ability to read and analyse 19th-century handwritten and transcribed sources. 
Self-immolative polymers are degradable polymers whose decomposition needs to be triggered-they are perfectly stable plastics until a specific stimulus is applied. They are different from traditional biodegradable polymers in that degradation takes place in hours rather than months. Our research team is developing a biocompatible scaffold with a high degree of functionalizability that gives our polymers a unique practical flexibility for use in a wide variety of biomedical applications with our partners including drug delivery, diagnostics, medical device preparation, early cancer detection, and for the development of highly innovative "animal-free" assays. This particular project is focused on novel chemistries that will allow for our biocompatible scaffolds to be used in novel drug-delivery applications. We are working towards producing "unbreachable" nano-particles that are completely stable to all conditions except a single target enzyme that is upregulated in certain cancers. The project involves a combination of synthetic chemistry, materials science, bioimaging, and potentially mammalian tissue culture for a highly interdisciplinary experience. This project is advancing very rapidly in our group, and is a highly innovative and competitive research space, and so the exact project will only be decided upon when the student arrives and we agree upon a subject of mutual interest and relevance. We are a synthetic bioorganic/materials group focused on applying the tools of synthetic organic chemistry to the challenges of biology, medicine and materials science. Our chemistry involves developing new unnatural amino acids and carbohydrates and making more stable artificial oligosaccharides and peptides for immunological and anti-cancer applications, and using these biomaterials as the basis for new classes of sustainable materials for a variety of applications including smart drug-delivery, environmentally benign plastics, and for use as nano-probes for medical diagnostics.The candidate will be working as part of a multi-disciplinary team comprising post-doctoral, doctoral, masters and undergraduate students. After a short period of getting comfortable with the lab and the project, they will be provided a self-contained subproject to manage and develop. They will be working very closely with the other members of the polymer team and the rest of the group as a whole. As this work is progressing very quickly in our group, the exact project will be decided upon arrival of the student and upon agreement on a subject of mutual interest.Ideally we are looking for a synthetic chemist with broad interests in multidiciplinary science. The candidate will have the opportunity to meet and work with our network of local collaborators and experience a variety of different research environments while developing expertise in functional monomer and polymer synthesis.
  We are facing a global health crisis; the rise of drug-resistant pathogens. As a result, our global society faces the real prospect of returning to a time when common diseases, that are presently easily treatable, could again become deadly. Hence, there is a need to identify, characterize and/or design new therapeutic agents and their targets. Aminoacyl-tRNA synthetases are a class of enzymes found in all living organisms. Furthermore, they have been found to have a broad range of biochemically essential roles.1 While they are perhaps best known for their critical role in protein biosynthesis, they are now known to be involved in a range of important physiological processes including viral assembly, porphyrin biosynthesis, inflammation, and apoptosis.  Mechanistically, it is known that they catalyse the aminoacylation of their corresponding transfer-RNA (tRNA). First, they catalyse the activation of their respective amino acid by reacting it with ATP to give an aminoacyl-adenylate derivative. The latter is then reacted with their respective tRNA to give the desired aminoacylated-tRNA species.1  It is only quite recently that we have begun to more fully understand the atomistic details of the catalytic mechanisms. For instance, it has been shown that many aaRS's have not only an aminoacylation activation/transfer active site, but also an editing site. The former catalyses the amino acid activation and subsequent aminoacylation of the tRNA. In contrast, the latter site catalyses the removal of incorrect aminoacyl groups from aminoacylated-tRNA.  As a result, aaRSs present potentially rich targets for therapeutic agents. However, to date, only a few drug agents that target aaRS's, in any organism, have been identified. In this project, building upon our recent studies and consequently greater understanding oof the catalytic and  editing mechanisms of several related aaRS (e.g., MetRS, LeuRS and ValRS), we will use computational chemsitry to identify potential new therapeutic drugs.My research group has an established international reputation in the field of computational chemistry and its application to the study of chemical and biochemical problems. In particular, our research focuses on the characterizing and understanding of the mechanisms, thermochemistry, and chemical reaction rate-enhancing power of enzymes (i.e., biocatalysts). Notably, we are particularly interested in the following topics:(i) the biochemistry of hypervalent sulfur-containing species;(ii) metalloenzymes (i.e., metal-containing enzymes);(iii) heme and non-heme iron enzymes;(iv) aminoacyl-tRNA synthetases(v) enzyme evolution and the directed evolution of new enzymes/catalysts(vi) drug design and discoveryOur research group successfully employs a peer-mentoring system in which each undergraduate student works closely with a graduate student that is working in a closely related problem, and all under my supervision.Similarly, in this research project the student will be both involved in and responsible for preparing the computational inputs, performing the computations on the Compute-Calcul Canada / SHARCnet Supercomputers, researching, collecting and reading relevant literature, analyzing the computational results and data produced. For example, the student will learn and be involved in the setting-up and running of project-relevant Docking calculations and subsequent molecular dynamics (MD) simulations of solvated enzyme-substrate complexes. The student will be shown, learn and gain hands-on practical experience in how to perform analyses such as cluster-analysis on MD simulations in order to determine the "consistency" of an interaction or interactions, and to determine average or representative structures. The student will then gain experience in using these resulting MD structures in order to prepare suitable structures that they will then use in ONIOM QM/MM calculations. As a result, the student will gain experience in multiscale-computational modeling of possible enzyme-inhibitor complexes. In addition, the student will also be involved in other research relevant associated tasks such as aiding in preparing the publication(s) that will result from their work, and preparing and presenting a short talk to the reset of the students in the research group on their research project and results.The student should have a broad knowledge of fundamental chemical principles, e.g., knowledge of organic, inorganic and physical chemistry. While at least some Quantum chemistry and biochemistry background and knowledge is advantageous, it is not essential. Previous students in my group have come from pharmacy, chemistry, biochemistry and biology backgrounds. Our research group has experience and is adept at training undergraduates in such skills and also teaching them related knowledge during the course of the project. Computer coding skills are not essential as all software used (Gaussian 09, Molecular Operating Environment, NAMD) is commercially available.
We have been working on developing enzyme-based methods for treatment of hazardous organic compounds which are present in industrial wastewater. Several classes of aromatic compounds constitute these hazardous wastes that require attention.  Conventional biological treatment is often unable to remove these compounds from water. However, our proposed enzymatic treatment has been successfully employed to treat selected aromatics. Presently, this approach has been extended to so-called contaminants of emerging concern, derived from personal care products and pharmaceuticals, which are released from sewage treatment plants untreated. The enzyme-based method has the potential for providing a polishing step that could eliminate many of these compounds. In this method, an isolated enzyme catalyzes the polymerization of the target compound(s) until they precipitate out of solution as non-toxic solids. For this project, the enzyme used will be soybean peroxidase and the target compounds will be nonyl- and octyl-phenols (NP and OP), which are breakdown products of widely-used non-ionic surfactants, and are known estrogen mimics. These compounds have shown to have serious effects on the endocrine system of fish, for example. Therefore, toxic effects on humans are also speculated.  The project will commence with batch reactor studies and micromolar concentrations of authentic NP and OP to optimize for the concentrations enzyme and hydrogen peroxide necessary to achieve > 95% removal of the target compound(s). Colorimetric and chromatographic methods will be used for analysis. A solid-phase extraction protocol will be developed to determine the limit of detection of the targets in wastewater using HPLC with UV detection. Real samples taken from the West WindsorSewage Treatment plant after the secondary treatment stage will be characterized for the target compounds and treated by the enzymatic method. Operating parameters for the latter will be re-scanned to check for matrix effects. A final report will be produced.Our research group is involved in treating Industrail wastewater. We are working on removal of heavy metals as well as removal of toxic organics. This particular project involves the use of enzyme to treat aromatic compounds, which have been done by our research group (undergraduate, master's and doctoral students form our group) for several years. We also use physio-chemical treatment to treat combined sewage overflows.  Results from this laboratory work has now been used to construct a $60 million dollar treatment facility for the city of Windsor.   The student will design and conduct experiments based on standard solution-chemical manipulations. She will learn and apply methods based on UV-Vis colorimetry and HPLC to characterize the process being developed. She will keep good records of her experiments and report on them at the weekly lab group meetings and in a final written report. She/he should be flexible in their workIf applicable, she will also be encouraged to write up the work for publication and/or poster presentation at an appropriate conferenceThe student come from 2nd, 3rd or 4th year cohort from Environmental, Chemical, Civil engineering or from Chemistry/Biochemistry. Any experience in wet chemistry lab for water/wastewater would be an asset, but not a must.She/he should be highly motivated and willing to learn new techniques and procedures in our research laboratory. Will be working as a team with other undergraduate and graduate students.
Introduction:  Heavy metals such as Pb, Cu, Ni, Cd, Zn, etc, present in wastewaters from industries such as electroplating, mining, can be removed through sulfide precipitation. Sulfide is generated using the Sulfate Reducing Bacteria (SRBs).  Under anaerobic conditions, SRBs reduce sulfate (SO4=) to hydrogen sulfide (H2S), which is used to precipitate heavy metals.  Normally, sulfate reduction is conducted in the presence of electron donors such as methanol, acetate, etc. However, in an anaerobic environment without the presence of inhibitors, methane producing bacteria (MPB) and SRB compete for substrates, which renders the process less efficient because a relatively smaller fraction of the reducing equivalence is used for sulphate reduction This affects the efficiency. Therefore, one of the best ways to improve efficiency would be to increase sulfide production through inhibition of methanogens. Suitable inhibitors should be inexpensive, slowly degrading and can donate electrons (unsaturated long chain fatty acids (LCFAs)). In this study, their effects on MPBs and SRBs will be assessed to determine their effects on sulfate reduction at different temperatures and pH. Objectives: To examine glucose degradation in the presence of LCFAs and its inhibitory effects; to examine the production of sulfide by SRBs in the presence of varying LCFAs concentrations; to investigate the inhibitory effect of LCFAs and sulfate on methane production by the MPBs; and, to design a continuous Up-Flow anaerobic (UFA) reactor system at an industrial site.Methodology      In phase I, a mixed anaerobic culture will be acclimated to glucose. Two (8 and 4-L semi-continuous reactors consisting of a volatile suspended solids (VSS) concentration of 35,000 mg∙L-1 (maintained at various temperatures) will be used.  To maintain reducing conditions, 75 mg∙L-1 ferrous chloride and 75 mg∙L-1 sodium sulphide will be added to the basal medium together with Resazurin (1 mg∙L-1). In phase II the acclimated cultures will be Water and wastewater treatmnt, hazardous wastes, enzymatic treatment, The student is expected to work in the laboratory where she/he will be assisting other graduate students in their projects.  Carry out analysis of various parameters as needed.  Present the laboratory results weekly to our research group. She/he will maintain the laboratory note book and compile a weekly report on their work.  Assist graduate students in other activities as needed.    May have to work on other projects dealing with enzymatic treatment of organic wastes, such as phenol.  He/she will learn to work with HPLC ,  GC and other instruments in the laboratory.3rd year student from Civil or Chemical Engineering with interest in wastewater treatment.; must be a good team player and must be able to work independently with minimum supervision. Also, must have excellent command of English - both oral and written. Laboratory skills will eb an asset.
Elevators, and banks of elevators, provide interesting opportunities for research, from the point of view of the elevator manufacturer, and from the point of view of the elevator passenger. For example, where should an elevator be stationed when there are no passengers currently using it. Should it sit at the location of last use, or should it move to the ground floor where it is most likely to be called next? If a passenger repeatedly encounters a full elevator when attempting to board in one direction, under what circumstances does it make sense to request an elevator going in the opposite direction, travel the wrong way, for a few floors and then reverse direction?This project will apply probability models to elevator banks in order to address some interesting elevator situations to obtain near optimal elevator strategies.  My specialized research area is queueing theory, applied probability, stochastic processesThe role of the student would be to suggest elevator situations worthy of study, to observe elevators in various settings, to build mathematical models to address these situations, to study the models mathematically, and via computer simulation, to suggest possible changes in strategy, then compare the original to the new strategies, and  find conditions under which each strategy performs best. This would be followed by writing up a technical report on the results obtained. Students must have courses in calculus based mathematical statistics, particularly including continuous distributions such as the exponential distribution and the gamma distribution. Desirable background includes study of discrete parameter Markov chains, and continuous time Markov processes. Knowledge of R would be very helpful. Knowledge of LaTeX would be useful. 
Supersonic fluidic oscillators are non-moving part fluid devices which exhibit self-sustained switching of the supersonic supply flow of air to alternate output channels under certain operating conditions. In the past few years, our research group has conducted both numerical and experimental investigations of one particular type of oscillator to determine the conditions required for its oscillation as well as the amplitude of the output pressure fluctuations. The current project involves the use of the existing test facility to acquire the device performance characteristics for new device configurations and compare with the numerical results. Pressure transducers and high-speed Schlieren photographic methods will be used for this study. Experimental and numerical fluid dynamics applied to real world engineering problems. Experimental techniques include hot-wire and laser Doppler anemometry as well as high-speed Schlieren photography.Assist a graduate student in the operation and adjustment of experimental apparatus, run the experiments, collect and process the data. Assist in the analysis of the data with the numerical results and prepare any required presentations including graphs.The student needs to have a keen interest in learning new experimental and numerical techniques. A knowledge of computer data acquisition of electrical signals would be very beneficial as well as a knowledge of modern photographic techniques using digital cameras. Data processing skills using Matlab, C or Excel are essential.



In most Canadian cites, air quality has been gradually improving during the last 15 years. However, there have been a few examinations of the relationship with the emission reduction that has occurred during the same time period. By investigating the air quality and emission trends for particulate matter, volatile organic compounds, ozone and mercury in southern Ontario and other Canadian cities in the past 15 years, this study will provide useful methodology that could be used in other places to evaluate the effectiveness of emission control measures.  Such assessment will aid development of future emission reduction policy.  Air quality monitoring and modeling, emission control, exposure assessment Students will be working at the Air Quality Lab at the University of Windsor. Students will need to perform a literature review, operate air quality instruments, perform the data collection or download data from websites, analyse data, and interpret the results. Students are required to describe their research work and results in a technical report and submit it at the end of the Globalink program.The project requires students from science or engineering programs, such as environmental sciences, environmental engineering, civil engineering, agricultural engineering, resources engineering, biosystems engineering, and mechanical engineering. Students are required to have good communication skills in both oral and written English.
Transparent conducting films are an essential component of display technologies and solar cells, as these materials allow the transmission of light into and out of the device.  The material of choice for conventional rigid devices is indium tin oxide (ITO); however, ITO is an unsuitable material for the fabrication of wearable and stretchable electronics because it is brittle and cracks with stretching.  Our research group has developed new transparent conducting films based on silver nanowires that can be bent and stretched, and have demonstrated their use in stretchable light-emitting devices.  These silver nanowire electrodes use soft elastomers as the substrate.  We are now interested in extending this work to integrate stretchable and transparent silver nanowire films with textiles for wearable displays and solar cells.  This project will focus on developing new fabrication methods to integrate silver nanowire materials with textiles.  Ideas that we will explore include attaching a composite of silver nanowires/elastomer to the fabric surface, or coating the fabric with silver nanowire/polymer films.  After fabrication, we will characterize the resulting silver nanowire-coated fabrics to determine transparency and stretchability, and integrate the nanowire fabrics as electrodes in new stretchable devices.The proposed project is in the area of wearable electronics.  Electronic devices that bend and stretch enable new applications that are impossible to achieve using conventional rigid materials and substrates (i.e., silicon, glass).  We are interested in developing new electronic devices that are soft and stretchable, and that can be integrated with elastomers for lamination on the skin, or with textiles for integration into clothing.  Examples of wearable devices include displays and biomedical sensors.  The student will begin by working on new ideas to integrate silver nanowire films with fabrics, which include testing new nanowire composites developed in our group, and surface modification methods to integrate the materials with fabrics.  The student will learn how to characterize the films by determining the  transparency and conductivity.  All of the instrumentation necessary for this project is available in our lab, and the student will receive hands-on training.  After completing this study, the student will determine the fabric/nanowire conductivity as it is stretched, and then will learn how to use the best films in the fabrication of light-emitting devices, how to determine the device efficiency, and how to assess the stretchability of the device.  All of this work will be carried out with a graduate student in the group, who will provide mentoring and training.The student will attend weekly group meetings to learn about other projects in the group and participate in problem-solving and brainstorming sessions.  The student will work closely with a graduate student mentor on a day-to-day basis, and will meet regularly with the Principle Investigator to ensure that they are receiving an appropriate level of support and training and that they are making progress with the project.  Students should come from a chemistry or materials engineering program.  A desire to learn new methods and techniques is essential.  The materials science techniques required for this project may be new to the student, therefore our group will provide extensive training.  Examples of such techniques include contact angle measurements, atomic force microscopy, UV-vis spectroscopy, resistance measurements, thin-film deposition methods (spin-coating, e-beam evaporation), and optoelectronic device characterization.
A primary research area in our group focuses on the study of metals deposited on elastomeric substrates or textiles for use as contacts and interconnects in wearable electronic devices such as conformal displays and bioelectronic devices such as sensors and artificial nerves, skins and muscles.  We have undertaken a large study designed to define new methods to integrate metals with elastomers and textiles, and to understand the factors that affect the stretchability of these metal films.  Our work has identified several important factors, such as metal deposition method, metal film thickness, choice of elastomer/textile, topography of the elastomer/textile, and interfacial adhesion.  We are continuing to study these and other factors to maximize the stretchability of metallic conductors for wearable electronics. We are using our new methodologies to prepare stretchable and wearable metallic conductors and use them in new stretchable and wearable electronic devices.  Devices of interest include strain sensors, biomedical sensors, and light-emitting displays.  The proposed project will focus on expanding the range of elastomers and textiles for metallization by exploring new textiles and elastomeric composites designed to maximize the stretchability of the metal film.  The fabrication of metal films on these surfaces will be tested to determine their conductivity as they are stretched.  Once this work is complete, these stretchable conductors will be tested as components in wearable sensors and light-emitting devices.The proposed project is in the area of wearable electronics.  Electronic devices that bend and stretch enable new applications that are impossible to achieve using conventional rigid materials and substrates (i.e., silicon, glass).  We are interested in developing new electronic devices that are soft and stretchable, and that can be integrated with elastomers for lamination on the skin, or with textiles for integration into clothing.  Examples of wearable devices include displays and biomedical sensors.  The student will begin by learning methods to deposit metal films on new elastomers and textiles.  This phase of the research will include a study of the substrate (textile or elastomer) surface chemistry and topography.  The student will characterize the resulting metal films using optical microscopy, atomic force microscopy, and resistance measurements.  They will then determine the metal conductivity as it is stretched.  The final part of this project will include the integration of these metal films in new wearable devices, which will include characterization of the device and assessing the wearability/stretchability of the device.  All of this work will be carried out with a graduate student in the group, who will provide mentoring and training.  All of the instrumentation necessary for this project is available in our department, and the student will receive hands-on training.The student will attend weekly group meetings to learn about other projects in the group and participate in problem-solving and brainstorming sessions.  The student will work closely with a graduate student mentor on a day-to-day basis, and will meet regularly with the Principle Investigator to ensure that they are receiving an appropriate level of support and training and that they are making progress with the project.  Students should come from a chemistry or materials engineering program.  A desire to learn new methods and techniques is essential.  The materials science techniques required for this project may be new to the student, therefore our group will provide extensive training.  Examples of such techniques include contact angle measurements, resistance measurements, thin-film deposition methods (spin-coating, e-beam evaporation, electroless plating), and device characterization.
Our group has established a new class of self-assembled monolayer (SAM) based on chelating dithiophosphinic acid (DTPA) adsorbates.  One reason we are interested in these SAMs is that they promise to be interesting systems to study as the active component in molecular electronic junctions.  The resonance generated by chelation can enhance electronic coupling to the surface relative to non-chelating adsorbates such as alkanethiolates.  Molecular electronic devices fabricated by sandwiching these SAMs between two electrodes (gold and liquid eutectic gallium-indium, EGaIn) should exhibit efficient electrical contact due to chelation.  We have begun a study of diphenyl-DTPA SAMs, which exhibit unexpected electrical properties under positive bias.  This research project will broaden this current study to include SAMs of DTPAs with different substituents (dialkyl-DTPAs and unsymmetrical alkyl,phenyl-DTPAs).  We have previously studied these SAMs in our group using surface analytical techniques.  Studies of these SAMs in molecular junctions will help us understand the processes taking place in diphenyl-DTPA SAM junctions.  Because these SAMs are distinct from alkanethiolate SAMs, we expect that they will provide insight into a variety of research questions about the operation of metal-molecule-EGaIn molecular junctions.  There is intense research interest in molecular electronic devices due to their potential to surmount the scaling limits of conventional semiconductor devices by tethering molecule(s) between two or more electrodes.  The current focus in this field is to characterize molecular junctions to determine the electron transport properties of a variety of organic molecules, with the goal of ultimately designing these molecules to produce desired electronic properties.  There are several different test beds used to characterize the charge transport properties of molecules.  Our group uses self-assembled monolayers on gold with a soft top contact made from the liquid metal Gallium-Indium Eutectic.The student will use dialkyldithiophosphinic acid derivatives to form self-assembled monolayers (SAMs) on gold films.  They will use several surface analytical techniques to characterize the SAMs (contact angle measurements, reflection-absorption infrared spectroscopy, and electrochemical impedance spectroscopy).  All of the instrumentation necessary for this project is available in our department, and the student will receive hands-on training.  After characterizing the SAMs to ensure we understand the structure of these films, the student will then focus on characterizing molecular junctions using the EGaIn system.  Our group has a state-of-the-art EGaIn system, one of only a few in the world.  Statistical analysis of junction data will then be performed to extract meaningful information and trends.  All of this work will be carried out with a graduate student in the group, who will provide mentoring and training.The student will attend weekly group meetings to learn about other projects in the group and participate in problem-solving and brainstorming sessions.  The student will work closely with a graduate student mentor on a day-to-day basis, and will meet regularly with the Principle Investigator to ensure that they are receiving an appropriate level of support and training and that they are making progress with the project.  Students should come from a chemistry or materials engineering program.  A strong math background is important for the statistical data analysis that will be performed as part of this project.  A desire to learn new methods and techniques is essential.  Experience with basic organic chemistry synthesis techniques is necessary for this project, which entails synthesizing and purifying dithiophosphinic acid derivatives according to procedures developed in our group.  Our group will provide training in surface analytical techniques necessary to characterize the self-assembled monolayers formed using these molecules, along with the molecular junction measurements using the EGaIn system.  
The project addresses one of the new fields in non-invasive analysis of works of art known as thermography. The technique requires a short thermal excitation to be deposited onto the surface of a tested sample. Conventionally, this is done with the aid of a powerful photographic flash. The concerns related to this approach include those about its safety. Thus, the project is aimed towards a comprehensive research on:- Influence of Ultraviolet light on paints- Influence of bright light visible light illumination- Influence of temperature gradients- Influence of other factors related to xenon flash exposure- Possible countermeasures for increasing the safety of flash thermography During the project, the student would be required to review large amount of literature materials related to this field, collect and process FTIR spectra, design and conduct flash thermography experiments. The project would assume preparation of a comprehensive report on possible influences of bright light on artistic materials. The research area is realted to non-invasive analysis of works of art with the aid of modern imaging and spectroscopic techniques in order to determine the presence of defects of different nature, as well as changes to composition of the artwork of interest and determination of age.  The demand for such kind of analysis is evident among museums, galleries, private collectors, as well as acution houses.The student will be working with collection and post-processing experimental data among which will be spectroscopic and statistical information on samples analyzed. The data collected will be used for estimation of possible damage factors acting on artistic materials. Such factors are expected to be revealed by the student, described in qualitative and quantitative forms and reported at the end of the project period. The student is expected to be a fast learner, confident PC user. The student must be ready to and equally comfortable with working both in team and independently. 
Medical institutions express high interest in integration of additional security systems. These are required for controlling restricted access areas and drugs storage places, as well as for controlling personnel and patients’ activities. The system proposed is based on the use of RFID tags integrated in personnel badges and patients’ bracelets. RFID reading equipment capable of sensing these would maintain constant locating of all tags in the system, as well as keeping records of daily changes in positions and access to restricted facilities. For reaching the goals of the project development of a hardware complex with software is required.The project is related to development of security and restricted access system based on passive RFID tags. Skills and knowledge in software development, as well as basic understanding of RFID technology and electronics are required.The student will be involved in the process of designing and development of a high-technological system aimed towards security enhancement in medical institutions. The main portion of the work will be related to programming the software (C# language).Basic experience in .NET programming required. 
Ultrasonic testing is one of the most popular non-destructive methods to determine the quality in spot welds. The next step of this technology is to be able to determine the quality while the weld is being made, this advance will have a great impact on the quality assurance of joints in materials like aluminum, where the spot welding process is a difficult task.Our research group has worked considerably in this area and it has produced the Real-Time Integrated Weld Analyzer (RIWA). In this system, a state-of-the-art ultrasound transducer assembly is installed in one of the welding electrodes. Working in pulse-echo mode, the system collects the waves passing through the welded plates allowing the acquisition of a real-time ultrasonic signatures composed of multiple sound waves for each spot weld. Eventually the signature should be processed to extract information about the weld quality.One the research areas of the Institute for Diagnostic Imaging Research (IDIR) at the University of Windsor is the Non-Destructive Evaluation (NDE) of resistance spot welds.  The focus of this area is to develop devices that, using ultrasound, are capable of extracting features of the spot welds in order to determine their quality.The student will be involved with several researchers and will help in the development of Firmware (software for devices) for several devices used in the RIWA (Real-Time Integrated Weld Analyzer) system. The main goals of such devices is communicating with industrial equipment and digitize analog sensor data.The desirable skills are:  basic knowledge in firmware for embedded systems, familiarity with microcontrollers and/or embedded software, PC software development in  visual C++, C#.NET, as well as experience with wireless protocols, and network design.
To understand the role of therapeutic and stimulating ultrasound (US) on the human fingernail, the underlying tissue layer of the nail matrix and surrounding area. The project will probe the ability of such therapy to increase topical creams into the desired area, stimulate growth and fight fungal infections in patients. This area includes an understanding of acoustic propagation, nail structure, mathematics and data analysis. The student will help develop and run pre-clinical and proof or principle testing on new therapeutic, portable devices which will aid medication for human fingernail topic treatments. This will expose the student to physics, math, programming, clinical trials, product development, etc. It should inspire the student to make connections between all four pillars of science: math, physics, chemistry and biology. The student is to present a passion for wanting to move the area of dermatological, cosmetic and therapeutic projects forward. Their area should be centered around medical biophysics, medical physics, medicine or clinical research. 
A 25 cubic meter offshore testing tank facilitates detailed testing of various lab scale models. Mechanical counter weights can provide for a wide range of loading and control.  The movement of the model can be captured via high-speed camera.The surplus of energy harnessed from renewable sources such as wind can be stored in the form of dragging a big float into the depth of a water body.  This stored energy can be released via a generator when demanded. Numerous parameters such as size, shape, depth, are involved, and proper selection of each is needed to create a viable system. Furthermore, appropriate controls of the charging and discharging processes are critical for good performance and efficiency.Execute experiments, conduct literature review, perform analysis, document and present results.Undergraduate engineering fluid mechanics.  Some experimental experience.  CFD would be a bonus.
Hydraulic jumps are extensively used in Civil Engineering practice.  Hydraulic jumps are associated with strong turbulence, free-surface fluctuations, air entrainment and energy dissipation. Over the last century, several researchers have attempted to study these characteristics experimentally. However, due to limitations of conventional measuring techniques in the air-water flow of the hydraulic jump, they were only partially successful. This project will deal with a three-dimensional, unsteady, detached eddy simulation of a submerged hydraulic jump with an inlet Froude number 8.2 and a submergence factor of 0.24. Volume of fluid (VOF) multiphase model will be used for capturing the free-surface and the air-entrainment characteristics. The results of the simulations will be validated with experimental results that are presently being acquired in the laboratory. The flow features of the submerged hydraulic jump captured by the simulation will be presented with pertinent discussions. Since, the submergence factor of the submerged hydraulic jump is low, considerable amount of air was entrained into the flow. The mechanism of air entrainment in a submerged hydraulic jump will be analysed, which is the challenging aspect of the project.Hydraulic Engineering, Fluid Mechanics, Experimental and computational tools in Fluids Engineering as applied to Civil and Mechanical Engineering, Heat transferThe student will work with research team in developing a computational model for the flow field.  They will be specifically responsible for carrying out analysis of the data using MATLAB, TEC-Plot etc.  They will be trained in using several tools that will be neededThe student should be have completed higher level Math, Fluid Mechanics, Hydraulic Engineering courses.  Specific interest in computational model will be essential.
A ligand can play a dramatic and determining role in the the chemistry of the metal to which is it attached.  As part of our ongoing research program of main group inorganic synthesis, we are developing ligands in which an unusually-electron-rich carbon atom is located within the ligand in a location suitable for metal binding.  The presence of the formally carbon(0) atom into the core of the molecules provides for carbon-based ligands that may function as 2- or 4-electron donors from a single site.  The design of the ligands allows for properties that are both tunable and that can change in response to its environment: this provides for ligands that may serve to orient incoming substrates, that may engage in redox chemistry, or that have basic/donor sites proximate to the metal to allow for "Frustrated Lewis Pair" chemistry.In this project, the student will use methods we have developed in order to prepare a series of carbon-based ligands that are related to the important families of organic cyanines.  Using methods we have developed in our lab and our experience with strong donor molecules called carbenes, the student will generate libraries of cyanine-like ligands in order to evaluate their ligand properties and coordination chemistry.  The targeted ligands may include anionic and neutral compounds and will incorporate a variety of additional heteroatoms in the ligand core.For each of the ligands, the student will characterize the materials completely (using multinuclear NMR, vibrational spectroscopy, mass spectrometry, X-ray crystallography, etc.) and evaluate the photo-physical properties of the compounds (UV-vis, fluorescence, etc.).  The student will also employ state-of-the-art computational investigations (e.g. time-dependent Density Functional Theory, TD-DFT) in order to understand the structural and chemical properties of the ligands and their metal complexes.We specialize in the synthesis, characterization and development of new compounds containing main group (s- and p-block) elements - especially compounds in which the elements are unusually electron-rich.  In addition to using many spectroscopic and physical characterization methods, we use our expertise in X-ray crystallography and computational investigations to understand and tune the properties these new molecules and materials.The student will be preparing and characterizing numerous new molecules and materials.  In order to do so, the student will be trained extensively in state-of-the-art synthetic chemistry. Most of these experiments must be performed under inert-atmosphere conditions because compounds containing elements in unusually low oxidation states are potentially susceptible to oxidation by atmospheric oxygen so the student will be trained in the use of inert-gas, vacuum and glove-box techniques.Each compound synthesized by the student will be characterized completely with the full complement of applicable analytical methods.  Thus the student will receive training in the acquisition and interpretation of data from techniques that may include: X-ray crystallography (both single-crystal and powder XRD), multinuclear and variable-temperature nuclear magnetic resonance (NMR) spectroscopy, mass spectrometry, vibrational spectroscopy, UV-vis spectroscopy, elemental analysis, various electrochemical analyses, differential scanning calorimetry (DSC) and thermal gravimetric analysis coupled to a  mass spectrometer (TGA-MS).  The photolytic behaviour of our molecules will be assessed using an Ace Glass photochemistry apparatus.  In addition, theoretical calculations (using ab initio and density functional theory methods as implemented in the Gaussian09 and Amsterdam Density Functional (ADF) packages of programs) will be used to elucidate or explain experimental observations and to guide further work.As an integral aspect of their synthetic chemistry training, the student will also receive extensive training in the safe handling, usage and disposal of many kinds of potentially hazardous materials.The student should be majoring in Chemistry and must have passed introductory-level classes in General Chemistry, Inorganic Chemistry, Organic Chemistry, and Physical Chemistry.  These courses should have included training in basic techniques used in a chemical laboratory.  Experience in more senior-level Chemistry classes and laboratories would be very valuable.
A ligand may be described as "non-innocent" if plays an active role in the the chemistry of the metal to which is it attached.  Often, this role can involve redox properties or the involvement of an additional donor or acceptor site that enhances the reactivity of the metal.  As part of our ongoing research program of main group inorganic synthesis, we are developing ligands in which an electron-rich inorganic element such as phosphorus is located within the ligand in a location suitable for non-innocent behavior.  By locating a chemically-active atom into the core of the molecule, we can generate ligands that have properties that are both tunable and that can change in response to its environment: this makes for ligands that may serve to orient incoming substrates, that may engage in redox chemistry, or that have basic/donor sites proximate to the metal to allow for "Frustrated Lewis Pair" chemistry.In this project, the student will use methods we have developed in order to prepare a series of phosphorus-containing ligands that are analogous to the important families of organic cyanines.  Using conveniently-prepared phosphorus precursor molecules and strong donor molecules called carbenes, the student will generate libraries of "phosphamethine" cyanine ligands in order to evaluate their ligand properties and coordination chemistry.  The targeted ligands may include cationic, anionic and neutral compounds and will incorporate a variety of heteroatoms in the ligand core.For each of the ligands, the student will characterize the materials completely (using multinuclear NMR, vibrational spectroscopy, mass spectrometry, X-ray crystallography, etc.) and evaluate the photo-physical properties of the compounds (UV-vis, fluorescence, etc.).  The student will also employ state-of-the-art computational investigations (e.g. time-dependent Density Functional Theory, TD-DFT) in order to understand the structural and chemical properties of the ligands and their metal complexes.We specialize in the synthesis, characterization and development of new compounds containing main group (s- and p-block) elements - especially compounds in which the elements are unusually electron-rich.  In addition to using many spectroscopic and physical characterization methods, we use our expertise in X-ray crystallography and computational investigations to understand and tune the properties these new molecules and materials.The student will be preparing and characterizing numerous new molecules and materials.  In order to do so, the student will be trained extensively in state-of-the-art synthetic chemistry. Most of these experiments must be performed under inert-atmosphere conditions because compounds containing elements in unusually low oxidation states are potentially susceptible to oxidation by atmospheric oxygen so the student will be trained in the use of inert-gas, vacuum and glove-box techniques.Each compound synthesized by the student will be characterized completely with the full complement of applicable analytical methods.  Thus the student will receive training in the acquisition and interpretation of data from techniques that may include: X-ray crystallography (both single-crystal and powder XRD), multinuclear and variable-temperature nuclear magnetic resonance (NMR) spectroscopy, mass spectrometry, vibrational spectroscopy, UV-vis spectroscopy, elemental analysis, various electrochemical analyses, differential scanning calorimetry (DSC) and thermal gravimetric analysis coupled to a  mass spectrometer (TGA-MS).  The photolytic behaviour of our molecules will be assessed using an Ace Glass photochemistry apparatus.  In addition, theoretical calculations (using ab initio and density functional theory methods as implemented in the Gaussian09 and Amsterdam Density Functional (ADF) packages of programs) will be used to elucidate or explain experimental observations and to guide further work.As an integral aspect of their synthetic chemistry training, the student will also receive extensive training in the safe handling, usage and disposal of many kinds of potentially hazardous materials.The student should be majoring in Chemistry and must have passed introductory-level classes in General Chemistry, Inorganic Chemistry, Organic Chemistry, and Physical Chemistry.  These courses should have included training in basic techniques used in a chemical laboratory.  Experience in more senior-level Chemistry classes and laboratories would be very valuable.
Dyes are colored molecules that have been among the most important and useful classes of chemical compounds in the history of Chemistry.  In addition to more common applications, such as providing color to materials, specialized dyes are integral components of modern technologies such as solar cells and they are essential tools in Biology for visualization of cellular components and processes.  Historically, most dyes are organic compounds but, as part of our ongoing research program of main group inorganic synthesis, we are developing dyes in which an inorganic element such as phosphorus is located within the chromophore of the molecule.  By locating a chemically-active atom into the core of the molecule, we can generate dyes that have properties that are both tunable and that can change in response to its environment: this makes for functional dyes that can act as ligands, sensitizers or sensors.In this project, the student will use methods we have developed in order to prepare a series of phosphorus-containing dyes that are analogous to the important families of organic cyanine dyes.  Using conveniently-prepared phosphorus precursor molecules and strong donor molecules called carbenes, the student will generate libraries of "phosphamethine" cyanine dyes in order to evaluate their properties and structure-activity relationships.  The targeted dyes will include cationic, anionic and neutral dyes and will incorporate a variety of heteroatoms in the chromophore.For each of the dyes, the student will characterize the materials completely (using multinuclear NMR, vibrational spectroscopy, mass spectrometry, X-ray crystallography, etc.) and evaluate the photo-physical properties of the compounds (UV-vis, fluorescence, etc.).  The student will also employ state-of-the-art computational investigations (e.g. time-dependent Density Functional Theory, TD-DFT) in order to understand the structural and electronic properties of the dyes.  The information obtained from such calculations will be used to guide and improve the design of our dyes We specialize in the synthesis, characterization and development of new compounds containing main group (s- and p-block) elements - especially compounds in which the elements are unusually electron-rich.  In addition to using many spectroscopic and physical characterization methods, we use our expertise in X-ray crystallography and computational investigations to understand and tune the properties these new molecules and materials.The student will be preparing and characterizing numerous new molecules and materials.  In order to do so, the student will be trained extensively in state-of-the-art synthetic chemistry. Most of these experiments must be performed under inert-atmosphere conditions because compounds containing elements in unusually low oxidation states are potentially susceptible to oxidation by atmospheric oxygen so the student will be trained in the use of inert-gas, vacuum and glove-box techniques.Each compound synthesized by the student will be characterized completely with the full complement of applicable analytical methods.  Thus the student will receive training in the acquisition and interpretation of data from techniques that may include: X-ray crystallography (both single-crystal and powder XRD), multinuclear and variable-temperature nuclear magnetic resonance (NMR) spectroscopy, mass spectrometry, vibrational spectroscopy, UV-vis spectroscopy, elemental analysis, various electrochemical analyses, differential scanning calorimetry (DSC) and thermal gravimetric analysis coupled to a  mass spectrometer (TGA-MS).  The photolytic behaviour of our molecules will be assessed using an Ace Glass photochemistry apparatus.  In addition, theoretical calculations (using ab initio and density functional theory methods as implemented in the Gaussian09 and Amsterdam Density Functional (ADF) packages of programs) will be used to elucidate or explain experimental observations and to guide further work.As an integral aspect of their synthetic chemistry training, the student will also receive extensive training in the safe handling, usage and disposal of many kinds of potentially hazardous materials.The student should be majoring in Chemistry and must have passed introductory-level classes in General Chemistry, Inorganic Chemistry, Organic Chemistry, and Physical Chemistry.  These courses should have included training in basic techniques used in a chemical laboratory.  Experience in more senior-level Chemistry classes and laboratories would be very valuable.
We currently has a ongoing project on DME in diesel engine. The project includes DME engine development, DME fueling management, clean efficient burning and ignition control, additives for improve lubricant and viscosity,  and DME truck demonstration.Dr. Zheng's research interests include high-energy spark ignition and control, corona ignition and shock-tube ignition for biofuel engines, high efficiency gasoline engines, premixed diesel combustion, lean-burn engine emission control, alternative fuel and biofuel clean engines including alcohol, biodiesel, dimethyl ether, and natural gas fuel, diesel combustion diagnosis, in-cylinder optical sensing technology and diagnostics, engine cycle simulation, catalytic EGR, optical diagnostics, and active-flow after-treatment technologies.The student researcher will help and learn from other graduate students in the project on literature research, engineering procumbent, design, and implementations. The tasks will include literature search, technical paper reading, data analysis, CAD drawing and report writing.We are looking for a senior student (or last-year standing) who has taken courses in Internal Combustion engines and engineering thermodynamics with good grades. A good hands-on capability is preferred. An excellent English communication is very important in a team working environment.
Air quality is a major issue worldwide. Its degradation induces huge costs. Major concerns deal with health issues due to noxious effects of nanoparticles and gaseous pollutant emitted by road traffic (including cardiovascular diseases, enhancement of allergies, pulmonary diseases, premature death). It is well-know that transportation systems are a major contributor to pollutant emissions, being either solid (nanoparticles of carbon) or gaseous (Nitrogen Oxides). Regulations exist that limit the pollutant release into the atmosphere but little is known about the dynamics of these particles when emitted from the exhaust pipe of a car. More information is needed regarding their interaction with the surrounding flow with respect to different incoming parameters (ground clearance, turbulence, interaction between cars, wind strength and direction, yaw angle). Considering that these particles can penetrate deeply into the respiratory system, it has become urgent to get a better understanding of the physical processes involved in particle and gas dispersion in the wake of a car. Limiting car passenger exposure to high levels of pollutant would benefit to everybody. This is particularly true as car cabin is a micro-environment where pollutant can rapidly accumulate.The proposed work aims at studying the influence of the close wake of a bluff body (Ahmed body) on the pollution dispersion (the pollutant being gaseous or solid). To date, only few studies are available in literature since the number of influencing parameters is large (upstream turbulence level to the orientation of the tailpipe encompassing ground clearance, yaw angle etc). It has become a key point to accurately assess the interaction between turbulent structures of the flow and particles to identify the governing parameters and physical processes involved. Then, the goal of the present research proposal is to investigate these issues from both numerical modelling and experimental measurements in wind tunnels. Fluid Mechanics, Computational Fluid Dynamics, Experimental Fluid Mechanics1. Literature review;2. Data analysis from experimental campaigns in wind tunnels using LDV;3. Perform numerical modelling using Star CCM+ and/or Fluent and make comparison with results with experiments;4. Contribute to papers for conferences and/or journal depending on advancement;5. Write a scientific reportSenior UG student or graduate student interested in CFD and/or experimental work
Medicinal plants have been invaluable sources for natural compounds used in the treatment of various ailments, including those caused parasitic infections. As part of our effort in discovery a new or better treatment for the infection, we would use systematic and analytic methods to screen for anti-parasitic properties of newly synthesized or isolated compound(s) for their inhibitory effect on the parasite growth and the least cytotoxic effect on the infected cells. The identification of such compounds would allow for further development of a better treatment as well as for the study of the action of the anti-parasitic agents. Molecular parasitological research: our group focuses on finding a better way to combat the infection caused by protozoa parasites. We use various techniques ranging from molecular level of DNA & RNA targeting to the development of chemo-therapeutic agents. We use Toxoplasma gondii, a unicellular obligate intracellular parasite as our study model for the study. This is because T. gondii is closely related to medically important protozoan parasites: Plasmodium (malaria) and Cryptosporidium (cryptosporidiosis). Participating students will conduct biochemical assays aimed to quantitatively measuring two main properties of selected natural compounds: (1) their inhibitory effect on the growth of Toxoplasma gondii and (2) their cytotoxicity. The students will work as part of our research team and learn various laboratory techniques: tissue cultures, sample preparations, and cellular imaging. Some laboratory experiences include solution preparation, laboratory safety practices, and fundamental knowledge in chemical and biological sciences. 
Internet of things is growing rapidly and expected to have a significant effect on society, business and daily life of individuals. It is forecasted that the number of IoT sensors will exceed 25 billion by 2020. In this project Bluetooth Low Energy (BLE) technology will be utilized to design low power sensors for IoT applications. Students in this project will design circuits and develop software modules for smartphones to communicate information provided by a network of BLE sensor with a server.My research area is Analog and Radio Frequency (RF) electronics. RF and analog circuits are critical parts of nearly all electronic devices including, but not limited to portable devices, consumer electronics, medical equipment, automotive electronics, wireless systems and electric vehicles. The area itself is quite broad requiring expertise in semiconductor devices, analog and radio frequency modules, passive components and electromagnetics. Students will be involved in 1-Circuit analysis and design2-Software development for low power sensors3- Technical report preparation4- Presentation of their work to research team members  circuit design, C++ programming 
RFID technology has proven to be valuable for many applications such as health care, asset tracking, access control and managing medical equipment to name a few. This technology is expected to play a critical role in development of Internet of Things (IoT). In this project RFID technology will be utilized to design low power sensors for IoT applications. Students in this project will design circuits and develop software modules for smartphones to communicate information provided by a network of RFID sensor with a server.My research area is Analog and Radio Frequency (RF) electronics. RF and analog circuits are critical parts of nearly all electronic devices including, but not limited to portable devices, consumer electronics, medical equipment, automotive electronics, wireless systems and electric vehicles. The area itself is quite broad requiring expertise in semiconductor devices, analog and radio frequency modules, passive components and electromagnetics. Students will be involved in circuit design and software development for radio-frequency identification tags and RFID sensors.  circuit design, C++ programming 
A 3-month research project will either focus on the synthesis of a new organic ligand and the monolayer protected metal nanoparticles derived from this ligand or the materials characterization of new metal nanoparticles. We presently work on two types of ligands: 1) Amphiphilic ligands that provide the metal nanoparticles with self-assembling properties at interfaces and self-organizing properties as bulk material;2) Ligands that can be cross-linked at the surface of the metal nanoparticle.The structural characterization of these metal nanoparticles also includes studies of their solubility and chemical and thermal stability.Investigations of materials properties may include studies of their interfacial properties by the Langmuir-Blodgett method, studies of their self-organization as neat material and in mixtures with solvent, and studies of their properties as homogeneous catalysts.Internship students will usually work together with a graduate student or postdoctoral fellow and will be responsible for one part of a larger project. Their independent contribution guaranties a co-author status on resulting publications.The Eichhorn group is specialized in the design and synthesis of organic ligands for metal nanoparticles to provide enhanced materials properties. Specifically, the group targets applications of metal nanoparticles as self-organizing building blocks and as catalysts. We have abandoned most of our conventional synthetic procedures and mainly apply flow chemistry and mechanochemistry methodology as they are environmentally more benign and give better quality nanoparticles. The obtained nanoparticles are characterized and studied by a wide range of spectroscopic methods (e.g. NMR, IR, Raman, UV-vis, and XPS), thermal analysis (TGA and DSC), X-ray diffraction, SEM, and TEM.The internship student is expected to do the required experimental work and document the observed outcomes. Research results will be informally discussed with the supervising graduate student and Dr. Eichhorn on a daily basis and a more formal report is scheduled once a month. This monthly report includes a summary of the accomplished work in writing.Students should be familiar (in theory and in practice) either with organic synthesis and standard characterization methods, such as solution NMR, IR, UV-vis, and mass spectrometry, or with materials characterization methods such as thermal analysis, polarized optical microscopy, AFM, SEM, and TEM.
Internship students will be responsible for the optimization of a specific reaction that is typically run in a round bottom flask by other, environmentally more benign methodology. Depending on our previous work the starting point may be to test other available methodology, such as microwave assisted reactions, flow chemistry, and mechanochemistry, or the most promising technique has already been determined but the reaction conditions must be optimized to achieve maximum yield at the most economical conditions. Test reactions are typically evaluated by thin layer chromatography, solution NMR, and GC-MS.The Eichhorn group is specialized in the design and synthesis of organic dyes and semiconductors. These compounds are typically based on aromatic heterocycles and macrocycles. We develop new molecular designs that enhance not only the molecular properties but also provide control over the supramolecular arrangement of the molecules (mesomorphism and crystal engineering). An important aspect of our present work is the development of new, environmentally more benign syntheses that involve synthetic methods such as microwave assisted reactions, reactions in ionic liquids, flow chemistry, and mechanochemistry.Internship students will usually work together with a graduate student or postdoctoral fellow and will be responsible for a specific part of a larger project. Students are typically given co-author status on resulting publications if they contributed significant results.The student is expected to do the required experimental work and document the observed outcomes. Research results will be informally discussed with the supervising graduate student and Dr. Eichhorn on a daily basis. A comprehensive final report is expected at the end of the 3-month internship.Students should be familiar (in theory and in practice) with organic synthesis and standard characterization methods, such as solution NMR, IR, UV-vis, and mass spectrometry.
Predicting landscape response to a changing climate and anthropogenic forcing is challenged by the mathematical intractability of combining and solving equations for a large range of scale-dependent processes. Numerical modelling requires simplifying assumptions that may not necessarily be representative of process mechanics, or produce results that conform to objective measurements and observations obtained in the field. At the same time, process geomorphologists are able to make relevant assessments of landscape change based on their conceptual knowledge developed through "experience, intuition and tacit knowledge” but do not have the ability to quantitatively formalize and evaluate their conceptual knowledge and predict complex spatial patterns. It is currently not possible to integrate and numerically model our conceptual understanding of landscape change at scales relevant to geographers, engineers and planners, or to include the results of the model into climate models to predict future climate and landscape change with or without anthropogenic forcing. Analytical Reasoning (AR) and Fuzzy Cognitive Maps (FCMs) represent an emerging geo-computational approach to formalize, implement, and test conceptual models of landscape change through integration with information provided in remotely sensed imagery, thereby allowing for quantitative predictions of landscape change. The research funded by NSERC addresses both the theoretical and methodological shortcomings that have hindered the development of models to quantify and predict spatial patterns of landscape instability and evolution using our conceptual understanding of landscape change in combination with recent advances in geospatial technologies and geo-computation. The students participating in this study will use AR and FCMs in a GIS to predict the response and recovery of barrier islands to the combined impacts of climate change, sea level rise and anthropogenic forcing. I am coastal geomorphologist and have conducted field and laboratory studies from the individual transport of sediment amongst nearshore, beach and dune, to the role of framework geology on barrier island response to storms and sea level rise.  Based on the conceptual models developed through this research, we were the first to use analytical reasoning to predict landscape evolution.  Given simple process–form relationships, analytical reasoning models are able to map the influence of complex bio-geomorphic relationships and account for anthropogenic processes in an manner that is analogous to human cognition. Each student will have their own research project involving the use of analytical reasoning to predict landscape change using remotely sensed imagery from either satellites or UAVs.  The students will be responsible for developing and testing an analytical reasoning model to predict landform evolution involving biogeomorphic feedbacks and/or human-natural coupled systems related to the response of barrier islands to sea level rise.  Working with undergraduate and graduate students in the University of Windsor Coastal Sciences Lab, the selected students will be required to complete a short-communication for publication in a refereed journal and develop a poster to be developed at a conference.  At all points, the students will take an active and lead role in the development of their projects and will be lead authors on all publications and presentations stemming from their research.  I select students based on a number of factors, principally motivation and drive, but also background preparation, competence, independence and previous experience. I strive to make sure that the persons selected will operate well in our collegial environment, ready to offer advice or assistance as and when needed.The preferred qualifications of the students are: 1) background and proficiency in Geographic Information Systems (GIS) and remotely sensed data,2) programming, and 3) understanding of coastal geomorphology.  
Carbohydrates are everywhere. Biology uses them as intermediate duration signals, and their half lives vary from a few hours to almost a day. However, this can often be too short for therapeutics like vaccines. Certain carbohydrates are expressed almost uniquely on the surface of cancer cells. If the immune system could be engaged to target these carbohydrates, it could be used to selectively attack cancer. Unfortunately, natural carbohydrates have failed to elicit such a response. The Trant Team is making unnatural versions of these carbohydrates that lack the acetal linkage and thus have a much longer lifetime in the body. These molecules may be able to succeed where the natural versions have failed. This project is focused on the complicated synthesis of these molecules, the development of new chemistry to attach these non-carbohydrates together, the development of novel display scaffolds to maximize their visibility to the immune system, and the evaluation of these materials for immunologic activity.  We are a synthetic bioorganic/materials group focused on applying the tools of synthetic organic chemistry to the challenges of biology, medicine and materials science. Our chemistry involves developing new unnatural amino acids and carbohydrates and making more stable artificial oligosaccharides and peptides for immunological and anti-cancer applications, and using these biomaterials as the basis for new classes of sustainable materials for a variety of applications including smart drug-delivery, environmentally benign plastics, and for use as nano-probes for medical diagnostics.The candidate will be working as part of a multi-disciplinary team comprising post-doctoral, doctoral, masters and undergraduate students. After a short period of getting comfortable with the lab and the project, they will be provided a self-contained subproject to manage and develop. They will be working very closely with the other members of the carbohydrate team (2 PhD students, and 7 undergraduates) and the rest of the group as a whole. As this work is progressing very quickly in our group, the exact project will be decided upon arrival of the student and upon agreement on a subject of mutual interest.Ideally we are looking for a synthetic chemist with broad interests in multidiciplinary science. The candidate will have the opportunity to meet and work with our network of local collaborators and experience a variety of different research environments while developing expertise in total synthesis.
This project examines queues which change the service rate parameter,if the number of customers in the system stays below a particular level for a sufficiently long period of time. Recent research indicates that a “fasting diet”can be helpful for those suffering from multiple sclerosis. The same conceptcan be applied to queues of customers for which a server vacation/break can revitalize the server, who can then return and work with a faster rate. The optimal service break length will be studied as a function of the change in the service rate before and after the break.   My research area is probability modelling, within the general area of mathematical statistics and/or operational research.This includes stochastic proceses and simulation studies.The student will read relevant literature and learn necessarymathematical and statisticaltechniques. The student will createan appropriate model (under the direction of the supervisor)and perform mathematical analysis. The student will programsmulations in R. The student will write up the project usingLaTeX. Necessary backgound includes a calculus based mathemarical statistics course.Desirable skills (some of which can be learned during the project) include a backgroundin stochastic processes (Markov chains and continuous time Markov processes), and simulation.Familiarity with R, LaTeX, would be useful, as both will be used. 
Queueing systems may have some customers which are invisible to a server. For example, the server may be at a remotelocation from a line of cars and the front part of the line may be blocked from the server's view by a building. As another example, a recent trial cancer treatment is based on the fact that cancers have a shroud that makes them invisible to the body's immune system.The treatment is actually a mild viral infection that removes the shroud and allows the immune system to fight the cancer. In both examples,the queue is observed only when the queue length reaches a threshold level which make it detectable (the cars are visible beyond the building and the cancer makes the patient sufficiently ill to require medical treatment, which detects the cancer). The purpose of the project is to build a mathematical model for queues with invisible customers and to study the amount of time required to move from the first detection of the queue to an empty system (all the cars are served, and the cancer is cured).   My research area is probability models.In particular, I study mathematical queueing models and applications,for purposes of description, and optimization of various queueing systemmeasures - such as mean system time for customers, or the time lengthof a busy period. The student will read relevant probability model background, and read relevant published literature on queueing models of the type of interest for the project. Then the student will build a mathematical model for the system, by defining the states, making appropriatte state diagrams. This will be followed by a mathematical analysis of the system using probability methods such as birth and death models (which will have been learned in the reading portion of the project). The model will be further analysed by  simulation studies using the language R. All results of the study will be put together in a technical report using LaTeX. Student must have studied calculus based probability and mathematical statistics. A  course in applied probability (stochastic processes) which includes Markov processes would be helpful. Also some faimilarity with programming in R (and MAPLE) would be an asset. Knowledge of LaTex  would also be useful.
"Contaminants of emerging concern" (CECs) are compounds used in personal care products or as pharmaceuticals (PCPPs) that end up in the sewage system but which pass through conventional sewage treatment plants (STPs) untreated.  The presence of these compounds in surface waters has been shown or suspected to be the cause of chronic deleterious health effects (eg. endocrine disruption) in animals and humans.  Thus, there is a need for new treatment technology to augment that currently implemented in sewage treatment plants.  This project will evaluate our enzymatic treatment, hitherto targeted at industrial wastewater, for application to CECs in STP effluents.  There are two major challenges:  to demonstrate that the enzymatic approach leads to removal of CECs from water and, to demonstrate that the approach will work on CECs at concentrations typical in sewage systems.  Ancillary to both of these is the need to develop robust methods for organic analytical chemistry by which progress will be monitored.Preliminary work in our lab (conducted in the past year by undergrad research assistants of the type to be recruited through Globalink) that soybean peroxidase in the presence of hydrogen peroxide is capable of catalyzing the removal of five representative CECs (Triclosan, nonyl- and octyl-phenol, phenolic estrogens, sulfamethoxazole and tetracyclines) from water at concentrations around 10 mg/L.  Thus the first challenge becomes demonstrating the approach will work on the compounds in the low ug/L range and what specifc conditions (enzyme and peroxide concentrations, pH, contact time) are optimal.  Those conditions will then be applied to samples from the West Windsor STP.  Sample preparation methodology for working at such low conentratons will focus on solid-phase extraction with analysis of the concentrated extracts carried out by liquid chromatography (HPLC) with UV-detection. This project will focus on Triclosan, used as the biocide in many anti-bacterial soaps.Our research has focused on using individual oxidative enzymes to catalyze the removal of a broad range of toxic aromatic compounds from water through a polymerization and precipitation route.  With an enzyme available at the right price, this approach becomes a cost-effective strategy for treatment of hazardous industrial wastewater, with significant advantages over conventional technologies and extended capabilities with recalcitrant xenobiotics.  Of the peroxidases and laccases previously studied, soybean peroxidase is the most promising because it is available from a byproduct of a major agricultural commodity and may be used without purification.The student will be a research assistant with his/her own project, working alongside the graduate students and the other undergrads in the group.  The student will spend some time learning the techniques, methodology and instrumentation specific to our lab.  The project will be designed to pick up where the previous undergrad left off.  The student will be expected to design, formulate and conduct experiments and keep formal records of those experiments.The lab group is a collaboration between myself and two professors in Civil and Environmetal Engineering, Drs. Bewtra and Biswas, thus the students are all exposed to both the basic science and the environmental engineering aspects of the respective projects. All trainees are expected to attend weekly lab group meetings with the three professors, in which each trainee, whether grad or undergrad, presents his/her recent work for discussion, and participate in the discussion of other trainees' work.  These sessions, which are convivial and supportive, are good avenues for the students to practise their presentation skills and gain confidence in their work.The student should have university-level general chemistry and introductory organic chemistry credits and the foundations of analytical chemistry, either through the first two or as a separate credit.  Typically this means he/she will have completed the equivalent of second year in our system.  Specific coursework in biochemistry and/or biology through to that stage are not required, but useful for context of the project.
"Contaminants of emerging concern" (CECs) are compounds used in personal care products or as pharmaceuticals (PCPPs) that end up in the sewage system but which pass through conventional sewage treatment plants (STPs) untreated.  The presence of these compounds in surface waters has been shown or suspected to be the cause of chronic deleterious health effects (eg. endocrine disruption) in animals and humans.  Thus, there is a need for new treatment technology to augment that currently implemented in sewage treatment plants.  This project will evaluate our enzymatic treatment, hitherto targeted at industrial wastewater, for application to CECs in STP effluents.  There are two major challenges:  to demonstrate that the enzymatic approach leads to removal of CECs from water and, to demonstrate that the approach will work on CECs at concentrations typical in sewage systems.  Ancillary to both of these is the need to develop robust methods for organic analytical chemistry by which progress will be monitored.Preliminary work in our lab (conducted in the past year by undergrad research assistants of the type to be recruited through Globalink) that soybean peroxidase in the presence of hydrogen peroxide is capable of catalyzing the removal of five representative CECs (Triclosan, nonyl- and octyl-phenol, phenolic estrogens, sulfamethoxazole and tetracyclines) from water at concentrations around 10 mg/L.  Thus the first challenge becomes demonstrating the approach will work on the compounds in the low ug/L range and what specifc conditions (enzyme and peroxide concentrations, pH, contact time) are optimal.  Those conditions will then be applied to samples from the West Windsor STP.  Sample preparation methodology for working at such low conentratons will focus on solid-phase extraction with analysis of the concentrated extracts carried out by liquid chromatography (HPLC) with UV-detection. This project will focus on the phenolc estrogens, estradiol, estrone and ethynylestradiol.Our research has focused on using individual oxidative enzymes to catalyze the removal of a broad range of toxic aromatic compounds from water through a polymerization and precipitation route.  With an enzyme available at the right price, this approach becomes a cost-effective strategy for treatment of hazardous industrial wastewater, with significant advantages over conventional technologies and extended capabilities with recalcitrant xenobiotics.  Of the peroxidases and laccases previously studied, soybean peroxidase is the most promising because it is available from a byproduct of a major agricultural commodity and may be used without purification.The student will be a research assistant with his/her own project, working alongside the graduate students and the other undergrads in the group.  The student will spend some time learning the techniques, methodology and instrumentation specific to our lab.  The project will be designed to pick up where the previous undergrad left off.  The student will be expected to design, formulate and conduct experiments and keep formal records of those experiments.The lab group is a collaboration between myself and two professors in Civil and Environmetal Engineering, Drs. Bewtra and Biswas, thus the students are all exposed to both the basic science and the environmental engineering aspects of the respective projects. All trainees are expected to attend weekly lab group meetings with the three professors, in which each trainee, whether grad or undergrad, presents his/her recent work for discussion, and participate in the discussion of other trainees' work.  These sessions, which are convivial and supportive, are good avenues for the students to practise their presentation skills and gain confidence in their work.The student should have university-level general chemistry and introductory organic chemistry credits and the foundations of analytical chemistry, either through the first two or as a separate credit.  Typically this means he/she will have completed the equivalent of second year in our system.  Specific coursework in biochemistry and/or biology through to that stage are not required, but useful for context of the project.
"Contaminants of emerging concern" (CECs) are compounds used in personal care products or as pharmaceuticals (PCPPs) that end up in the sewage system but which pass through conventional sewage treatment plants (STPs) untreated.  The presence of these compounds in surface waters has been shown or suspected to be the cause of chronic deleterious health effects (eg. endocrine disruption) in animals and humans.  Thus, there is a need for new treatment technology to augment that currently implemented in sewage treatment plants.  This project will evaluate our enzymatic treatment, hitherto targeted at industrial wastewater, for application to CECs in STP effluents.  There are two major challenges:  to demonstrate that the enzymatic approach leads to removal of CECs from water and, to demonstrate that the approach will work on CECs at concentrations typical in sewage systems.  Ancillary to both of these is the need to develop robust methods for organic analytical chemistry by which progress will be monitored.Preliminary work in our lab (conducted in the past year by undergrad research assistants of the type to be recruited through Globalink) that soybean peroxidase in the presence of hydrogen peroxide is capable of catalyzing the removal of five representative CECs (Triclosan, nonyl- and octyl-phenol, phenolic estrogens, sulfamethoxazole and tetracyclines) from water at concentrations around 10 mg/L.  Thus the first challenge becomes demonstrating the approach will work on the compounds in the low ug/L range and what specifc conditions (enzyme and peroxide concentrations, pH, contact time) are optimal.  Those conditions will then be applied to samples from the West Windsor STP.  Sample preparation methodology for working at such low conentratons will focus on solid-phase extraction with analysis of the concentrated extracts carried out by liquid chromatography (HPLC) with UV-detection. This project will focus on nonyl- and octyl-phenols, which arise from heavily used non-ionic surfactants.Our research has focused on using individual oxidative enzymes to catalyze the removal of a broad range of toxic aromatic compounds from water through a polymerization and precipitation route.  With an enzyme available at the right price, this approach becomes a cost-effective strategy for treatment of hazardous industrial wastewater, with significant advantages over conventional technologies and extended capabilities with recalcitrant xenobiotics.  Of the peroxidases and laccases previously studied, soybean peroxidase is the most promising because it is available from a byproduct of a major agricultural commodity and may be used without purification.The student will be a research assistant with his/her own project, working alongside the graduate students and the other undergrads in the group.  The student will spend some time learning the techniques, methodology and instrumentation specific to our lab.  The project will be designed to pick up where the previous undergrad left off.  The student will be expected to design, formulate and conduct experiments and keep formal records of those experiments.The lab group is a collaboration between myself and two professors in Civil and Environmetal Engineering, Drs. Bewtra and Biswas, thus the students are all exposed to both the basic science and the environmental engineering aspects of the respective projects. All trainees are expected to attend weekly lab group meetings with the three professors, in which each trainee, whether grad or undergrad, presents his/her recent work for discussion, and participate in the discussion of other trainees' work.  These sessions, which are convivial and supportive, are good avenues for the students to practise their presentation skills and gain confidence in their work.The student should have university-level general chemistry and introductory organic chemistry credits and the foundations of analytical chemistry, either through the first two or as a separate credit.  Typically this means he/she will have completed the equivalent of second year in our system.  Specific coursework in biochemistry and/or biology through to that stage are not required, but useful for context of the project.
"Contaminants of emerging concern" (CECs) are compounds used in personal care products or as pharmaceuticals (PCPPs) that end up in the sewage system but which pass through conventional sewage treatment plants (STPs) untreated.  The presence of these compounds in surface waters has been shown or suspected to be the cause of chronic deleterious health effects (eg. endocrine disruption) in animals and humans.  Thus, there is a need for new treatment technology to augment that currently implemented in sewage treatment plants.  This project will evaluate our enzymatic treatment, hitherto targeted at industrial wastewater, for application to CECs in STP effluents.  There are two major challenges:  to demonstrate that the enzymatic approach leads to removal of CECs from water and, to demonstrate that the approach will work on CECs at concentrations typical in sewage systems.  Ancillary to both of these is the need to develop robust methods for organic analytical chemistry by which progress will be monitored.Preliminary work in our lab (conducted in the past year by undergrad research assistants of the type to be recruited through Globalink) that soybean peroxidase in the presence of hydrogen peroxide is capable of catalyzing the removal of five representative CECs (Triclosan, nonyl- and octyl-phenol, phenolic estrogens, sulfamethoxazole and tetracyclines) from water at concentrations around 10 mg/L.  Thus the first challenge becomes demonstrating the approach will work on the compounds in the low ug/L range and what specifc conditions (enzyme and peroxide concentrations, pH, contact time) are optimal.  Those conditions will then be applied to samples from the West Windsor STP.  Sample preparation methodology for working at such low conentratons will focus on solid-phase extraction with analysis of the concentrated extracts carried out by liquid chromatography (HPLC) with UV-detection. This project will focus on sulfamethoxazole and trimethoprim, two related pharmaceuticals.Our research has focused on using individual oxidative enzymes to catalyze the removal of a broad range of toxic aromatic compounds from water through a polymerization and precipitation route.  With an enzyme available at the right price, this approach becomes a cost-effective strategy for treatment of hazardous industrial wastewater, with significant advantages over conventional technologies and extended capabilities with recalcitrant xenobiotics.  Of the peroxidases and laccases previously studied, soybean peroxidase is the most promising because it is available from a byproduct of a major agricultural commodity and may be used without purification.The student will be a research assistant with his/her own project, working alongside the graduate students and the other undergrads in the group.  The student will spend some time learning the techniques, methodology and instrumentation specific to our lab.  The project will be designed to pick up where the previous undergrad left off.  The student will be expected to design, formulate and conduct experiments and keep formal records of those experiments.The lab group is a collaboration between myself and two professors in Civil and Environmetal Engineering, Drs. Bewtra and Biswas, thus the students are all exposed to both the basic science and the environmental engineering aspects of the respective projects. All trainees are expected to attend weekly lab group meetings with the three professors, in which each trainee, whether grad or undergrad, presents his/her recent work for discussion, and participate in the discussion of other trainees' work.  These sessions, which are convivial and supportive, are good avenues for the students to practise their presentation skills and gain confidence in their work.The student should have university-level general chemistry and introductory organic chemistry credits and the foundations of analytical chemistry, either through the first two or as a separate credit.  Typically this means he/she will have completed the equivalent of second year in our system.  Specific coursework in biochemistry and/or biology through to that stage are not required, but useful for context of the project.
"Contaminants of emerging concern" (CECs) are compounds used in personal care products or as pharmaceuticals (PCPPs) that end up in the sewage system but which pass through conventional sewage treatment plants (STPs) untreated.  The presence of these compounds in surface waters has been shown or suspected to be the cause of chronic deleterious health effects (eg. endocrine disruption) in animals and humans.  Thus, there is a need for new treatment technology to augment that currently implemented in sewage treatment plants.  This project will evaluate our enzymatic treatment, hitherto targeted at industrial wastewater, for application to CECs in STP effluents.  There are two major challenges:  to demonstrate that the enzymatic approach leads to removal of CECs from water and, to demonstrate that the approach will work on CECs at concentrations typical in sewage systems.  Ancillary to both of these is the need to develop robust methods for organic analytical chemistry by which progress will be monitored.Preliminary work in our lab (conducted in the past year by undergrad research assistants of the type to be recruited through Globalink) that soybean peroxidase in the presence of hydrogen peroxide is capable of catalyzing the removal of five representative CECs (Triclosan, nonyl- and octyl-phenol, phenolic estrogens, sulfamethoxazole and tetracyclines) from water at concentrations around 10 mg/L.  Thus the first challenge becomes demonstrating the approach will work on the compounds in the low ug/L range and what specifc conditions (enzyme and peroxide concentrations, pH, contact time) are optimal.  Those conditions will then be applied to samples from the West Windsor STP.  Sample preparation methodology for working at such low conentratons will focus on solid-phase extraction with analysis of the concentrated extracts carried out by liquid chromatography (HPLC) with UV-detection. This project will focus on tetracyline and two derivatives, commonly used broad-spectrum antibiotics.Our research has focused on using individual oxidative enzymes to catalyze the removal of a broad range of toxic aromatic compounds from water through a polymerization and precipitation route.  With an enzyme available at the right price, this approach becomes a cost-effective strategy for treatment of hazardous industrial wastewater, with significant advantages over conventional technologies and extended capabilities with recalcitrant xenobiotics.  Of the peroxidases and laccases previously studied, soybean peroxidase is the most promising because it is available from a byproduct of a major agricultural commodity and may be used without purification.The student will be a research assistant with his/her own project, working alongside the graduate students and the other undergrads in the group.  The student will spend some time learning the techniques, methodology and instrumentation specific to our lab.  The project will be designed to pick up where the previous undergrad left off.  The student will be expected to design, formulate and conduct experiments and keep formal records of those experiments.The lab group is a collaboration between myself and two professors in Civil and Environmetal Engineering, Drs. Bewtra and Biswas, thus the students are all exposed to both the basic science and the environmental engineering aspects of the respective projects. All trainees are expected to attend weekly lab group meetings with the three professors, in which each trainee, whether grad or undergrad, presents his/her recent work for discussion, and participate in the discussion of other trainees' work.  These sessions, which are convivial and supportive, are good avenues for the students to practise their presentation skills and gain confidence in their work.The student should have university-level general chemistry and introductory organic chemistry credits and the foundations of analytical chemistry, either through the first two or as a separate credit.  Typically this means he/she will have completed the equivalent of second year in our system.  Specific coursework in biochemistry and/or biology through to that stage are not required, but useful for context of the project.
This project considers how to increase student and faculty engagement in entrepreneurship on campus. Dr. Schlosser’s research addresses trends that are of particular concern to the Canadian economy today. These include the greying of the workforce; growing use of mobile technologies; growing global economic uncertainty; increasingly mobile knowledge workers; and the 21st century phenomenon of temporary, less traditional jobs. These trends have made it important for workers to take control of their careers and roles. Her research contributes to understanding how educators, employees and employers can stimulate entrepreneurial readiness and innovative knowledge-based strategic involvement; and manage mid- and late-career transitions within a context of new technology and internal and industry restructuring. The MITACs student will conduct research to better understand the definition and role of entrepreneurialism in various faculties across campus.The MITACs student researcher will first collect publicly available information from websites and forums across North America, focusing on programs and policies that consider various definitions and applications of innovation and entrepreneurship across diverse faculties in the arts and sciences, and professional schools (law, business, and engineering).  Then, the student will follow-up with the most innovative programs, and conduct either phone or in person interviews with the faculty.  Finally we will assemble the information and develop recommendations for campus led entrepreneurship centres and incubators to attract and involve entire campus communities.The MITACs student researcher will receive extensive training in regards to collecting, synthesizing and critically appraising data. This training experience will be an excellent skill to acquire for use in his/her future career. The student will receive supervision and guidance on writing and communicating with a research and business audience. Skills:• strong communication skills • written and oral fluency in English • proficiency in Microsoft Office WORD and EXCEL• independent work ethic Interests:• interested in the research area of entrepreneurship • interested in public policy that supports regional innovation clusters, entrepreneurial ecosystems, and knowledge worker retention • would like to learn more about how to conduct research, and collect data• may want to work in a small or medium sized business one day• would like to develop a network in Canada
The aim of this project is to build a keyword search system over structured and semi-structured Big Data. Current systems for exploring such data needs mastery of a query language, like SPARQL, and knowledge of often complicated database schema. The input to our system will be a set of query keywords. We will model structured and semi-structured Big Data as graphs. In the first step, the system finds which nodes in the graph contain the input keywords. In the second phase, the system finds subgraphs that cover query keywords. We aim to use machine learning methods to rank final answers. We will also develop graph exploration algorithms to find final answers efficiently.We will use the IMDb and DBLP datasets in the prototype. The IMDb dataset is a graph database that stores information about actors, actresses, movies, production companies etc. This allows users to browse the relationship between any actors/actresses and movies and let them explore IMDb efficiently. DBLP contains information about scientific papers and their authors. It also contains information about citations among papers. A keyword search system on top of DBLP allows users to explore different connections among authors and their papers.I am primarily interested in Big Data, databases, data mining and machine learning.The student will do a brief literature reviewed and then start to design the system along with the supervisor faculty and one of his graduate students. Then, the student will analyze the system and its complexity from the algorithmic point of view. At the end, the student will implement the system using the state or the art technologies.The student should be familiar with Java or C# programming languages. Familiarity with algorithm design is an asset.The student will obtain hands-on research oriented experience in analyzing and modeling structured and semi-structured Big Data. These skills are useful when applying for jobs in research-based tech companies and going to graduate school.
Benzo- fused seven membered ring systems, or benzocycloheptenes, are widely encountered structures within natural products. We are interested in applying indium Lewis acid catalysis, particularly involving benzyl halides and allylmetal equivalents, in the synthesis of these compounds. In the idealized version of the desired reaction, o-xylyl dibromides will be investigated for reaction with bis(trimethylsilyl)propenes (silylated allylsilanes) under In(III) catalysis. This combined will in one pot generate two carbocations (sequentially) that react with an allylsilane function, the second of this two being intramolecular in nature; this will comprise a 4+3 cycloaddition approach to these compounds.Our research area specializes in the development of new organic chemistry synthetic methods, involving the interaction of organometallic fragments with organic molecules to alter the reactivity or stability of the organic molecule in question. In particular, we employ the Co2(CO)6 unit, which readily complexes to alkynes, to enable the ready formation of cations in the propargylic position (the Nicholas reaction), and to make stable alkynes that could not exist due to angle strain. We are also interested in metal catalyzed versions of related reactions that involved cationic allylic or propargylic intermediates, with recent focus on indium catalysis.The student will conduct synthetic organic chemistry reactions, and analyze and purify the reaction products. In consultation with the supervisor and senior graduate students, the student will optimize the reactions concerned and contribute to the planning of additional reactions. The student will acquire spectral data on purified reaction products, and will keep accurate records on the reactions performed in terms of a laboratory notebook. The student will also contribute to laboratory upkeep and supply.The student should have chemical lab experience, particular organic chemistry lab experience at least through the second year undergraduate level (and preferably third year undergraduate level). They should have experience with conducting chemical reactions, performing extractions, and preferably chromatographic purification. Experience with nuclear magnetic resonance (NMR) spectroscopy (interpretation) and infrared (IR) spectroscopy (interpretation) are strongly preferred.
The challenge of catalyzed substitutions at the C-1 site in simple propargylic systems is a surprising one. True carbocationic based reactions require additional stabilizing groups; systems proceeding through propargylmetal intermediates usually give C-2 reactions. The proposed project will investigate the prospect of employing a sterically bulky but removable group at the site remote to the leaving group (C-3), such as a triispropylsilyl group, to bias the site of Pd- or Rh- catalyzed substitution reactions to such a degree that C-1 substitution chemistry will dominate. The project will investigate the range of nucleophiles compatible with the individual reaction at hand, and the degree to which additional substitution at the site bearing the leaving group (C-1). Given success in this initial work, it would be an ultimate goal to pair this reactivity with other, desilylating C-C bond forming reactions (i.e., Sonogashira reactions), to develop effective bicatalytic processes.Our research area specializes in the development of new organic chemistry synthetic methods, involving the interaction of organometallic fragments with organic molecules to alter the reactivity or stability of the organic molecule in question. In particular, we employ the Co2(CO)6 unit, which readily complexes to alkynes, to enable the ready formation of cations in the propargylic position (the Nicholas reaction), and to make stable alkynes that could not exist due to angle strain. We are also interested in metal catalyzed versions of related reactions that involved cationic allylic or propargylic intermediates, with recent focus on indium catalysis. The student will conduct synthetic organic chemistry reactions, and analyze and purify the reaction products. In consultation with the supervisor and senior graduate students, the student will optimize the reactions concerned and contribute to the planning of additional reactions. The student will acquire spectral data on purified reaction products, and will keep accurate records on the reactions performed in terms of a laboratory notebook. The student will also contribute to laboratory upkeep and supply.The student should have chemical lab experience, particular organic chemistry lab experience at least through the second year undergraduate level (and preferably third year undergraduate level). They should have experience with conducting chemical reactions, performing extractions, and preferably chromatographic purification. Experience with nuclear magnetic resonance (NMR) spectroscopy (interpretation) and infrared (IR) spectroscopy (interpretation) are strongly preferred.
A major factor in determining the efficiency of producing biofuels is the chemical composition of the lignocellulosic component of the feedstock material. Low value feedstocks consist of cellulose and hemicellulose polymers which contain C6/C5 sugar monomers (i.e glucose and xylose). Project 1 Project 1 objectives are as follows: 1. Assess the feasibility of converting a liquor derived from agricultural non-woody wastes into H2 using mixed anaerobic cultures and 2. Use genomic tools to identify the different microbial populations under a variety of pH and temperature stress conditions. Project 2 Project 2 objectives are as follows: 1. Assess the feasibility of converting a steam exploded liquor derived from agricultural non-woody wastes into electricity using a microbial fuel cell (MFC) and 2. Use genomic tools to identify the different microbial populations under a variety of pH and temperature stress conditions. Project 3 The objective of project 3 is as follows: Assess the feasibility of converting an effluent derived from an anaerobic biohydrogen producing reactor into electricity using an MFC.  In order to use C6/C5 sugars as electron donors for H2 or electricity production, an anaerobic mixed culture will be acclimated to a pure sugars feed plus micronutrients. Project 4The objective of this project is as follows:  Develop photoactivated nanocatalysts.  Photoactivated nanocatalysts can be used to convert complex organic structures such as lignin into simple organic chemicals.   These simple organic chemicals are fed to anaerobic microbial cultures to produce methane.Project 5The objective of this project is to synthesize and use nanosandwich catalysts for converting lignin into simple organic molecules which can be used for producing chemicals and fuels.  Part of this project involves using ionic liquids to treat low value biomass such as corn stover sugar cane bagasse and subsequently produce cellulose, hemicellulose and lignin fractions.Dr. Lalman’s primary expertise is in the areas of developing processes to produce fuels and electricity from low value biomass.  Technologies under development include anaerobic processes and microbial fuel cells.  Students under his supervision will utilize statistical and genomic tools to gain a better understanding of microbial processes.A student will be able to work independently and with other students and post-doctoral fellows.   He/she will be assigned a research project and will be involved in executing various stages of the experiment in consultation with Dr. Lalman and other research personnel.  He/she will design and configure experiments, collect and tabulate experimental data as well as write interim and final reports.  1. Knowledge of good laboratory practice. 2. Ability to communicate (oral and written) in English. 3. Able to interface with peers and senior personnel. 4. Acquire use of analytical instruments. 5. Adapt and develop protocols for preparing and using microbial cultures. 6. Operate batch and continuous bioreactors. 7. Organize, manage and process data in a systematic manner. 8. Sound knowledge of statistical tools. 9. Good understanding of microbial metabolic networks. 10. Understanding of reaction kinetics, microbial thermodynamic
Classical Cultural Algorithms (CA) since their inception have undergone several innovations and as a result a number of suggested variants have been suggested in the literature to solve various types of optimization applications. In this research project we intend to identify the variant designs of Cultural Algorithms in the literature and evaluate them. The objective is to present a comparative study, analyzing the performance of each variant by comparing them to one another and report on their overall effectiveness in solving multi-modal optimization problems.  These vairants to CA  include Multi-Population CA (MPCA), and Heterogeneous-MPCA among others that appeared in recent literature. In order to create the comparative framework, we shall implement the latest CEC optimization benchmark functions. These are mathematical based functions commonly used to simulate and test optimization problems neutral from any particular domain which might bias the optimization benchmark. For each proposed CA variant selected, we shall implement a version of it based on its proposed design and test its performance in solving each of the benchmark functions selected. A better algorithm is one that performs well in identifying the closest answer(s) to the best known solution(s) for the given benchmark, in conversing faster (in terms of number of generations) to the solution, and in minimizing required resources such as memory to execute. There are other approaches to multi-model applications using (memetic) Differential Evolution, Particle Swarm Optimization, and Genetic Algorithms. It would be possible to compare the performance of the CA variants under study to the standard versions of these approaches. Identifying strong algorithms for solving multi-model optimization problems is very important with significant impact on real world applications. Scheduling under dynamic conditions and limiting constraints, for instance, are multi-model type problems than can immediately benefit from these algorithms. Multi-modal optimization problems are characterized with possessing multiple good solutions. Classical optimization techniques do not solve multi-model problems effectively due to their iterative approach. Evolutionary algorithms are heuristics inspired by biological evolution that are more effective in fast approximations, or providing near optimal solutions under better time constraints. Cultural Algorithms are the type of evolutionary algorithms that are characterized with the use of a population belief space model to guide the evolution process and accelarate the convergence to the solutions. This population based optimization algorithm has multiple variants, such as the multi-population cultural algorithms, that can be investigated further.The student is to follow the following steps:1. Collect relevant research papers and read them that describe the design of the variants of the Cultural Algorithms. This is done using the research tools available through our library resources.2. Summarize the algorithms in high level, outlining a pseudocode of each.3. Implement the CEC benchmark functions, available already in github and open source, requiring minimal customization.4. Implement each algorithm that needs to be tested.5. Execute each algorithm on each of the benchmarks and tabulate the findings.6. Write a technical paper detailing the work and the finding with proper references.The student should have basic aptitude in mathematics (first year calculus) to be able to read and understand the basic optimization functions given. Furthermore, the student requires intermediate knowledge in programming in a standard language such as Java or C++. Basic writing skills in English is required to be able to report the findings in a technical report. A second year university student in Computer Science or related discipline would be the minimum recommended.
A free synthetic jet (SJ) is produced through the interaction of vortices formed by alternating momentary ejection and suction of fluid through an orifice such that the net mass flux is zero. Although the flow is unsteady at the exit, the interaction of the vortices results in a steady flow downstream.  A synthetic jet ejector (SJE) is a combination of synthetic jet and mixing tube or shroud that entrains secondary flow from the surroundings through the space between the jet and shroud and discharges a combination of primary jet and entrained fluid from the end of a mixing tube.   A synthetic jet ejector test facility has been built in our laboratory for validating the results of our previous numerical predictions. The proposed project involves the use of a high-speed camera and LED pulsed light source to study the flow patterns within the jet ejector. Quantitative measurements of velocity will also be made using a Laser Doppler Anemometer.The intern will also be exposed to a high speed data acquisition system and LabView software.  Experimental and numerical fluid dynamics applied to real world engineering problems. Experimental techniques include hot-wire and laser Doppler anemometry as well as high-speed Schlieren photography.Assist a graduate student in the operation and adjustment of experimental apparatus, run the experiments, collect and process the data. Assist in the analysis of the data with the numerical results and prepare any required presentations including graphs.The student needs to have a keen interest in learning new experimental techniques such as Laser Doppler Anemometry. A knowledge of computer data acquisition of electrical signals would be very beneficial as well as a knowledge of modern photographic techniques using digital cameras. Data processing skills using Matlab, C or Excel are essential.
The aim of this project is to build a keyword search system over enterprise data. Enterprise data are usually stored in relational databases. Current systems for exploring such data needs mastery of a query language, like SQL, and knowledge of often complicated database schema. The input to our system will be a set of query keywords. In the first step, the system finds which tuples in the RDBMS contain the input keywords. In the second phase, the system connects these tuples through foreign key connections to build a tree spanning the tuples. We aim to use machine learning methods to rank final answers. We will also develop algorithms to connect tuples together efficiently.We will use TPC-E database in the prototype. TPC-E is a benchmarking database that is provided by TPC. The database models information about financial transactions such as fees of brokers, traded companies, customers, and the type of traded securities. A keyword search system on top of such enterprise relational database allows non-technical users to browse the database easily and effectively.I am primarily interested in Big Data, databases, data mining and machine learning.The student will do a brief literature reviewed and then start to design the system along with the supervising faculty and one of his graduate students. Then, the student will analyze the system and its complexity from the algorithmic point of view. At the end, the student will implement the system using the state or the art technologies.The student should be familiar with Java or C# programming languages and SQL.The student will obtain hands-on research oriented experience in analyzing and modeling relational data. These skills are useful when applying for jobs in research-based tech companies and going to graduate school.
The research project to be undertaken will focus on the design of compressor blades for efficient operation in non-uniform flow. Recent work at the University of Windsor has identified the appropriate metric(s) to use for assessing blade performance in non-uniform inflows. These may arise due to boundary layer ingestion in aircraft engines, or installation effects in land-based gas turbines used for power generation. In this project numerical methods (2D and 3D computational fluid dynamics) will be used to assess designs proposed by the intern based on the state of the art literature.Blade sections representative of conditions from hub to tip will be investigated. While the literature contains work on incidence-tolerant blades in turbines [2] and the factors affecting incidence sensitivity in compressors [3-4], there is little work explicitly addressing how to design fan and/or compressor blades for continuous operation in non-uniform flow. The low hub-to-tip radius ratios for fans compared to compressor blades is a challenge, as very different blade Mach numbers are encountered between hub and tip. At the hub, the flow in the fan frame of reference is typically everywhere subsonic, while at the tip the flow will often contain supersonic patches (transonic flow) and may even be supersonic everywhere. Also, as fans are typically located on a spinner, the hub radius changes significantly from the leading to trailing edge of the blades; this radial streamline pattern will be assessed using a through-flow code. The blade-to-blade flow on 2D sections will then be run using the MISES package (by Mark Drela of MIT, [5]). Evaluating performance using the recently-established metrics will enable effective and rapid design iteration.I conduct research related to the sustainability of air transportation and power generation. The focus is on lower-order modeling of turbomachinery to develop solutions to the problem of operating turbomachines in the presence of inflow distortion.An application of interest is boundary-layer-ingesting propulsion systems, which has been identified [1] as offering potential fuel burn benefits. In these systems, propulsive efficiency is increased by ingesting low-momentum fluid into the aircraft's engines, however non-uniformity of the flow entering the engine is a by-product.I aim to develop solutions to make such a propulsion system practical.The selected candidate will use several software packages to analyze the flow in fans and/or compresosrs operating with distortion as follows:• a through-flow code or simplified blade models within a 3D CFD calculation will be used to analyze fan/compressor operation in uniform flow (no distortion) and determine the streamline curvature in the axial-radial plane to set the blade sections to be analyzed in more detail; the analysis may also be carried out in non-uniform flow to establish how this changes the streamline pattern• the blade-to-blade flow code MISES will be used to analyze the flow over the blade sections and to determine the changes in local efficiency resulting from the non-uniform inflow associated with representative flow distortion patterns• various compressor/fan blade sections will be analyzed to determine the best fan blade design space for a given type of distortionBased on the software analysis results, guidelines for the design of distortion-tolerant fans will be developed by the selected candidate as a function of the characteristics of the inflow distortion.The candidate should have a strong background in fluid mechanics and thermodynamics, having studied the following topics:• internal flows / relationship between pressure gradients and streamline curvature• boundary layers• introductory compressible flow (meaning/impact of Mach number)• control volume form of the first law of thermodynamics• entropy and second law analysisExposure to turbomachinery concepts (Euler turbine equation, velocity triangles) is a major asset. The ability to learn new software is also key. Experience with the analysis of internal, compressible fluid flows at subsonic/transonic conditions is a plus. Comfort with reading academic papers is also welcome.
Recently, researchers used chemically modified doped nanoparticles as new photocatalytic materials for visible light activation of the catalyst. Although doping allows catalyst activation in the visible range, it doesn’t solve the enigma of low efficiency of the process that occurs due to recombination of generated e-/h+ pair. Dye sensitization, which has been widely studied in the development of solar cell technology, is a simpler method for activation photocatalyst but has been hardly been studied for photocatalytic water treatment or H2 production. A dye is chemically adsorbed onto the semiconductor surface and the chemisorbed dye molecules play the role of spectral sensitizer which upon excitation with visible light either inject an electron into the conduction band (anodic sensitization) or a hole into the valence band (cathodic sensitization) of the semiconductor depending on the energy levels, band position, ground state redox potential and the presence of surface anchoring groups in the dye molecule. Hence, dye sensitization addresses both the aforesaid challenges as catalyst can be activated with full solar spectrum and either electron or hole is created not both at the same time thus the question of e-/h+ pair recombination doesn’t even arise. The objectives of the present study is not only to explore the use of environmentally friendly natural dye from fruits, flowers and vegetables (even from agricultural waste) but also to study cathodic dye-sensitization, which has not been studied at all by any researchers. The essence of cathodic dye-sensitization is the use of a dye which upon excitation with visible light injects a hole into the valence band of the semiconductor and along with the use of a co-catalyst and mediating redox electrolyte (O2/CO2) to bring the excited dye to ground state.Photocatalysis is a technology where light energy is used to excite a semiconductor material producing electron/hole pair, which involves in producing clean hydrogen fuel by water splitting. However, key challenges for enhancing efficiency involve use of entire solar spectrum for photo-stimulation and suppressing recombination of e-/h+ pair. This project targets a transformative technology based on dye-sensitized solar photocatalysis. The unique aspect of the proposed projects is the use of environmentally friendly natural dyes found in fruits, flowers and vegetables instead of artificial dye for applications in the production of clean hydrogen fuel and in removal of micro-pollutants in waterConduct experiments with graduate students, discuss research to learn.Good understanding of chemical engineering principles, good attitude and work ethics, and be able to work in a team. 
Recently, researchers used chemically modified doped nanoparticles as new photocatalytic materials for visible light activation of the catalyst. Although doping allows catalyst activation in the visible range, it doesn’t solve the enigma of low efficiency of the process that occurs due to recombination of generated e-/h+ pair. Dye sensitization, which has been widely studied in the development of solar cell technology, is a simpler method for activation photocatalyst but has been hardly been studied for photocatalytic water treatment or H2 production. A dye is chemically adsorbed onto the semiconductor surface and the chemisorbed dye molecules play the role of spectral sensitizer which upon excitation with visible light either inject an electron into the conduction band (anodic sensitization) or a hole into the valence band (cathodic sensitization) of the semiconductor depending on the energy levels, band position, ground state redox potential and the presence of surface anchoring groups in the dye molecule. Hence, dye sensitization addresses both the aforesaid challenges as catalyst can be activated with full solar spectrum and either electron or hole is created not both at the same time thus the question of e-/h+ pair recombination doesn’t even arise. The objectives of the present study is not only to explore the use of environmentally friendly natural dye from fruits, flowers and vegetables (even from agricultural waste) but also to study cathodic dye-sensitization, which has not been studied at all by any researchers. The essence of cathodic dye-sensitization is the use of a dye which upon excitation with visible light injects a hole into the valence band of the semiconductor and along with the use of a co-catalyst and mediating redox electrolyte (O2/CO2) to bring the excited dye to ground state. Photocatalysis is a well-known technology where light energy is used to excite a semiconductor material producing electron/hole pair, which involves in the removal of pollutants. However, key challenges for enhancing efficiency involve use of entire solar spectrum for activation apart from addressing challenges of reactor design and mixing. This project targets a transformative technology based on dye-sensitized solar photocatalysis. The unique aspect of the proposed projects is the use of environmentally friendly natural dyes found in fruits, flowers and vegetables instead of artificial dye for applications in the production of clean hydrogen fuel and in removal of micro-pollutants in water. Conduct experiments with current graduate students, discuss research with students.Good understanding of chemical engineering principles, good attitude and work ethics, and be able to work in a team. 
The sale of chiral drugs is close to one third of all drug sales worldwide. Ordinary chemical production methods for chiral drugs produce a racemic mixture containing enantiomers having identical chemical compositions but different structural orientation in space. It is quite common to find that one isomeric form of a chiral drug has a therapeutic effect on the human body while its enantiomer is harmful. When one isomer is 'good' and the other 'bad', there is obvious benefit from separating the two enantiomers to enhance its safety and tolerability. The Simulated Moving Bed (SMB) system is a viable technology for obtaining pure single enantiomers. Lately, there has been increased interest in the pharmaceutical industry for using SMB technology for enantio-separations due to recent developments in chiral stationary phases and nonlinear chromatographic theory, as well as stringent drug administration policy. Enhanced productivity satisfying stringent product qualities and significant cost savings are possible if optimal design of the SMB is made. In this project, we propose to study in detail the separation and purification of chiral drugs, particularly, for racemate mixtures containing more than two enantiomers. Our main emphasis is in new design and development, and application of multi-objective optimization and advanced real-time control to SMB systems. Detailed simulation models would be developed, which will subsequently be verified experimentally. Thereafter, optimal operating conditions will be computed using multiple objectives and constraints. An adaptation of the state-of-the-art optimization technique, genetic algorithm, will be used. Finally, optimal operating performance would be validated experimentally. These studies would help optimize several objectives while simultaneously satisfying numerous real-life constraints encountered in industry. Multi-objective optimization, Mathematical Modeling, Numerical Simulation, Simulated Moving Bed, Reactive Separation, Process Development, genetic algorithmThe student will work with my current graduate students and me. They will conduct experiments in SMB rig as well as computational  work on modeling and multi-objective optimization. Students will learn principles of chromatographic separation, integrated system, numerical methods, mathematical modeling and optimization.  Chemical/Biochemical Engineering or equivalent engineering or science background.
Solar cells that have been commercialized to date can be divided in two categories: i) high-cost, high-efficiency photovoltaics, prepared from inorganic crystalline materials and ii) low-cost, low-efficiency photovoltaics, prepared from disordered materials. Lowering the cost of solar cells at constant performances or increasing the market areas for solar cells by developing light wight or portable solar devices is vital to enhance the competitiveness of solar energy in respect of other non-renewable sources of energy and to increase increase their commercial value.Graphene, a novel two-dimensional material made by single layer of carbon atoms, was awarded the 2010 Nobel Prize for Physics and is an excellent candidate to make solar cells cheaper. It can be used as a transparent electrode placed in front of solar devices in alternative of transparent conducting oxides that require rare chemical elements, including Indium. Another advantage of solar cells assembled on transpartent layers of graphene is that they can preserve the flexibility of graphene, while solar cells built using electrodes of transparent conducting oxides (TCOs) suffer from cracks and dislocations forming in the crystalline electrode material which lower their performance.In this project the student will fabricate organic (i.e. "plastic") solar cells based on polymeric semiconducting materials  on transparent and conducting layers of graphene and other two-dimensiional materials (e.g. MoS2) and compare, before and after bending, their performance with similar devices built on TCOs. An essential part of the project is the characterization of flexible solar cell performance before and after bending, to correlate such performance with the amount of defects formed in the transparent electrode and in the solar cell active layer. The long-term objective of the project is to minimize defect formation of graphene solar cells even further and to develop flexible and portable solar devices (e.g for charging cell phones).Materials science, Materials chemistry, Condensed Matter physics, Nanotechnology. Within these disciplines, our research team specializes in the synthesis and optical-electronic properties of carbon-based nanomaterials for solar energy applications. We are an experimental group with laboratories in the departments of Physics and Astronomy and Chemistry at the University of Western Ontario. Ourlabs encompass both the synthesis and advanced characterization of these materials. Currently, our team includes 10 graduate students and post-doctoral fellows and hosts a few undergraduate summer students every year.The role of the student will be to assess the quality of plasmonic solar cells assembled on transparent graphene layers using state-of-the art nanoscale defect imaging tools existing in Fanchini's Lab. The project will span over 10-12 weeks, with the following timeline:Weeks 1-2 Literature review on solar cells on electrodes of Graphene or other 2D materials (with scientific papers provided by supervisor)Weeks 3-4 Growth of graphene transparent electrodes under supervision of a Graduate Student and Post-Doc associate.Weeks 5-6 Growth and Characterization of first set of solar cellsWeeks 7-8 Accelerated degradation of the cells (with bending and exposure to "harsh" atmosphere) and subsequent re-testingWeeks 9-12 Writing of a scientific report or article to be submitted to a scientific journalThe ideal student for this project will have a solid background in Physics, and/or Electrical Engineering and/or Engineering Physics or Materials Science and/or Chemistry. The student will also possess some computer programming skills (e.g. Matlab or other language for technical programming). One or more undergraduate courses in Physics or Chemistry or Engineering with laboratory components are critical. Courses in Materials Science, Electrical Circuits and/or Optics are desirable. Additional courses in Solid State Physics, Solid State Chemistry and/or Condensed Matter Physics are a "plus" but are not essential.
This project looks at how organizations connect with each other through digital media to form partnerships related to internationalization of universities. Mainly, we're interested to see how different organizations connect with each through Twitter and through their organization websites, as one means of studying international partnerships. In the Summer of 2018, we will have collected a year's worth of data through two different digital tools: an issue crawler and a Twitter tool. We will be looking to understand the networks of organizations that are connecting around internationalization. This work is informed by policy network analysis drawing on sociomaterial approaches to research, particularly Actor Network Theory.The research team is led by the Principal Investigator, a researcher with a background in critical education policy studies and higher education at Western University. The co-investigator is a researcher at the University of Alberta, Faculty of Education, with expertise in global citizenship education and education policy. I work in the area of educational policy analysis. I use a critical approach to policy analysis that looks at how actors work together on policy. My recent research involves an innovative approach in policy research that uses digital methods to examine the actors involved in internationalization of higher education. Specifically, the digital method approach helps us to look at how actors connect through digital platforms and to explore the involvement of actors that we might not otherwise know are involved in partnership through more traditional approaches to policy research. We're looking for a student to work with a team of researchers from Western University and the University of Alberta on the analysis of digital data, examining the links and partnerships that are formed through digital activity. Specifically, the student will work with us using data collected by two tools: an issue crawler that conducts co-link analysis and a Twitter tool that tracks links between handles and hashtags. The intern will help with interpretting the digital data, working with the issue crawler and Twitter tool to refine the data analysis and design new digital platforms in collaboration with the researchers based on findings. An exciting part of this project is that the intern will work collaboratively with a partner researcher at the Interdisciplinary Centre for Research in Curriculum as Social Practice, Dr. Kathy Hibbert and a digital humanities lab collaborator on the creation of other projects that emerge from the analysis. The student will work with the team on conceptualizing new research projects related to the findings and designing digital platforms to collect data related to future work.The student should have an understanding of digital data and co-link analysis. Additionally, if the student had some background with education policy or digital sociology or political science that would be an advantage. The student must be able to work collaboratively on a team, with excellent communication skills. 
The proposed research program is comprised of four inter-connected themes: gold system signatures; sources of mineralizing fluids and metals; data integration and analysis; and improving exploration success and sustainability. This will characterize the signatures of several gold deposits using new, cutting edge analytical techniques to improve exploration sustainability and success.The face of mineral exploration and mining in Canada, and around the world, is changing. There is a rapidly growing focus on sustainable mineral exploration and resource development. Canada is a world leader in mineral exploration and mining technology, but discovery of new mineral resources has declined, despite increasing exploration expenditures. Several aspects of the exploration process need to be improved, including the development of new methodologies and approaches to efficiently and effectively explore at broad scales and at depth while implementing sustainable exploration and resource development practices informed by science and enabled by technology.Students will be part of a multidisciplinary team studying gold system signatures; sources of mineralizing fluids and metals; data integration and analysis; and improving exploration success and sustainability. Willingness to work as part of a team of dedicated graduate students, post-doctoral fellows, and technical personel is required. Students will be given access to state-of-the art laboratory and field analytical equipment and research programs. Previous Globalink students have gone on to promissing careers and graduate study.Students with knowledge of general geology and experience in a field setting will be given preference. Experience in a laboratory environment is preferred but not necessary. Willingness to travel is an asset.
Hydrogels are cross-linked 3D polymer networks used in a wide variety of medical applications including wound dressing, smart bandages and glucose monitoring for diabetics. The hydrogels can chemically formulated to swell/de-swell in response to changes in moisture as well as other chemical parameters including pH, salinity, temperature, and glucose concentration. Researchers at the University of Western Ontario are developing a variety of passive wireless hydrogel-actuated biosensors for monitoring a patient’s health during recovery from illness or injury. The analyte-sensitive hydrogel in this work responds to the change in pH of sweat or moist wound surface.  Typically, the pH of healthy skin is slightly acidic (range of 4 to 6) whereas the pH of chronic wounds tends to oscillate between 7to 8. Simple pH sensitive (or salinity, glucose or temperature) biosensors can be created by hydrogel between two conductive electrodes where the expansion/contraction of the sandwiched gel changes the circuit capacitance or inductance. This simple biosensor can be incorporated into a passive wireless radio-frequency (RF) device for remote monitoring.  The RF platform is essentially a planar inductor coil (antenna) and inter-digital capacitor (IDC) printed on a thin bendable substrate. However, to be embedded in a smart bandage or wound dressing it needs to robust and reliable.  Furthermore, one electrode needs to be printed on the bandage substrate whereas the other has to be sufficiently porous to allow skin moisture to affect the hydrogel.  Prof. Knopf’s research activities involve intelligent systems for design, laser microfabrication, micro-optics, optical microactuators, biosensors and bioelectronic imaging arrays. This research has resulted in the development of several innovative shape reconstruction algorithms and optical sensing technologies including an unconstrained range-sensor head and a mechanically flexible bR-based imaging array. Current research involves the development of electrically conductive graphene-based inks and novel fabrication processes for printing electronic circuitry on a variety of mechanically flexible surfaces (e.g. polymers, paper, and biocompatible silk).  He has recently co-edited CRC Press volumes entitled “Smart Biosensor Technology” and “Optical Nano and Micro Actuator Technology”.The student will engage in a theoretical investigation of hydrogel-actuated biosensors, design a simple biosensor that responds to changes in pH, and experimentally test the device under controlled laboratory conditions. The research is challenging because the thickness of the hydrogel layer is a critical design parameters and the biocompatible conductive electrodes have to be reliable under mechanical stress.  It will also be important to propose methods of incorporating these biosensors in smart bandages and wearable personal monitoring technology.The applicant should have a strong engineering background, and research interest, in engineering materials and/or advanced fabrication technology. The ability to competently use standard laboratory instrumentation and electronic measurement systems is expected. Finite element modeling experience would be an asset. The specific tasks to be completed by the student will be developed based on the applicant’s academic background and demonstrated technical strengths.
Flexible electronics is an emerging technology that will significantly impact the future of healthcare and medicine, food safety inspection, environmental monitoring, and public security. Recent advances in printing technology (screen, gravure, inkjet) and electrically conductive inks have enabled electronic devices to be fabricated on mechanically flexible polymers, paper, and bioresorbable silk. Although conductive polymer (PEDOT:PSS) and metal-based (Au, Ag) inks have very high conductivity, these materials are often very expensive and require unique ink formulations for different resistance values. As an alternative, researchers at the University of Western Ontario have developed two types of nontoxic water soluble graphene (G) derived inks. Once deposited on the substrate the electrical conductivity of both types of inkjet-printed films can be “tuned” using laser assisted thermal reduction. The ability to print and then locally “tune” the conductivity, or resistivity, of the graphene film  provides a novel approach to creating more complex electronic components and circuits on mechanically flexible substrates.However, electrical circuits built on stretchable substrates (eg. PDMS, elastic sheets) are difficult to achieve because the conductive film must absorb large levels of strain without fracturing or degrading the electronic properties. Stretchable micro-traces and interconnects have been described in the literature including “serpentine” traces, coiled spring designs, and thin herringbone patterns. The mechanical stretch ability of the microtraces will be dependent, in part, on the thinnest feature that can be produced by the printing technology. To be a viable material for creating mechanically flexible electronics it is critical that the interfacial failure mechanisms (shear sliding under tension, buckling under compression) between the printed graphene microstructures and elastic or plastic substrates be fully understood. The goal of the research project is to investigate the electrical, mechanical and optical properties of various flexible graphene micro-patterns that have been designed to absorb large levels of mechanical strain. Prof. Knopf’s research activities involve intelligent systems for design, laser microfabrication, micro-optics, optical microactuators, biosensors and bioelectronic imaging arrays. This research has resulted in the development of several innovative shape reconstruction algorithms and optical sensing technologies including an unconstrained range-sensor head and a mechanically flexible bR-based imaging array. Current research involves the development of electrically conductive graphene-based inks and novel fabrication processes for printing electronic circuitry on a variety of mechanically flexible surfaces (e.g. polymers, paper, and biocompatible silk).  He has recently co-edited CRC Press volumes entitled “Smart Biosensor Technology” and “Optical Nano and Micro Actuator Technology”.The student will engage in a theoretical investigation of stretchable graphene structures, design several mechanically flexible micro-traces and interconnects, and characterize the mechanical and electrical properties of the proposed designs. The research is challenging because the impact of mechanical bending and stretching on the electrical conductivity of inkjet printed graphene circuits are not fully understood. Specifically, the change in conductivity must be analyzed in terms of bending radii and percentage of material expansion/contraction during substrate stretching. The work will be carried out with the faculty member and receive guidance from doctoral students working on complementary research.The applicant should have a strong engineering background, and research interest, in electronic materials and/or advanced fabrication technology. The ability to competently use standard laboratory instrumentation and electronic measurement systems is expected.  Finite element modeling experience would be an asset. The specific tasks to be completed by the student will be developed based on the applicant’s academic background and demonstrated technical strengths.
The objective of the project is to develop new environmentally friendly composite materials. Polymers are mixed with fibers to increase their mechanical properties. Polymers used in the project will be biodegradable, bio-based plastics and/or synthetic plastics. The fibers used in the project will be biofibers (wood, cellulose, or nanocelluose). Microstructure (i.e., dispersion of fibers, interfacial bonding between fibers and matrix, and crystallization of polymer matrix) as well as mechanical properties of the composites materials will be characterized. Finally, the relationship between microstructure and mechanical properties of the composites will be established.Professor Kuboki’ main research is to develop novel polymer composite materials and to elucidate their process-structure-property relationships. The materials include synthetic (e.g., glass, carbon, aramid) and natural (e.g., nanocelulose, cellulose, wood, rice husk) fiber reinforced polymer composites, biocomposites, nanocomposites, polymer blends, biopolymers, and plastic foams. Properties to be improved are mechanical, thermal, and optical properties. The processing technologies used are solvent exchange methods, melt-compounding, extrusion, injection molding, compression molding, and foaming.The student will (1) prepare composite specimens using a solvent exchange method and/or micro-compounder, (2) produce test specimens using a mini-injection molding machine, (3) characterize microstructure of the test specimens, (4) evaluate mechanical properties of the test specimens, and (5) investigate relationship between microstructure and mechanical properties of the composites.The student needs to have fundamental knowledge of materials. Laboratory experience of polymers and polymer composites is an asset, but not required.
The overall goal of this research project is to identify the mechanisms that allow some insects to survive internal ice formation.  We have several established model systems in the lab that allow us to explore freeze tolerance from different angles, and we are accumulating a wealth of RNA-seq data that allows us to generate hypotheses about the mechanisms underlying freeze tolerance.  We will take three approaches:1) using differential expression studies form RNA-Seq to identify candidate genes, pathways and processes associated with freezing, and to explore those further both with molecular validation studies and with investigations of biochemical or physiological processes.2) Make use of previous work to develop a priori hypotheses that can be tested using the transcriptomic information.and 3) Use the hypotheses generated above to conduct manipulation experiments using molecular (e.g. RNAi) or pharmacological methods to knock down specific pathways.This research is moving quickly in the lab, so the specific hypotheses change from week to week, but we have a strong record of testing and publishing this sort of work, which lends itself to independent projects of the sort that fit well within the Globalink time frame.My lab is interested in all aspects of insect biology at low temperatures, from molecular mechanisms through organismal physiology to ecology, evolution, and applications in forestry and agriculture.The student will work closely with postdocs and graduate students, and will be allowed to choose from a variety of current hypotheses and approaches.  We aim to take an integrative approach, so any given hypothesis may include everything from bioinformatics to molecular biology to whole-animal measurements, for example of metabolism.A strong biology background (preferably including molecular biology or biochemistry, although entomology or insect physiology would also be an advantage).  Previous experience with PCR, qPCR or bioinformatics preferred.
The student will learn to operate an astrophysical gas dynamics code, either in-house codes or publicly available adaptive mesh refinement codes, including ATHENA, ENZO, or FLASH. The student will help develop an accurate gravitational field solver for the code and use it to run test models of the collapse of gas clouds to form stars for application to either the present-day or early universe.I work on theoretical modeling of the formation of stars and planets, including the evolution of protoplanetary disks. We use computer simulations or analytic models as needed.The student will participate in preparing a publicly available simulation code for use by our research group. He or she will work regularly with graduate students in the group. Some work on visualization of results is also required and in this the student can work more independently.Computer skills are a must. Some background in coding is essential. A background in astronomy or physics is preferred but not required.
Epidemiological data shows that as many as 8% of seniors living in the community suffer from late-life depression. Of these, up to 60% are resistant to treatment as usual including pharmacotherapy and psychotherapy. Hence this population is labelled as treatment resistant late-life depression (TR-LLD). If our lab is successful in receiving further funding (expected 2017), we will investigate the role of Sahaj Samadhi Meditation (SSM) compared to a Health Education Program (HEP) as an augmentation to ongoing therapy. The successful candidates will have an opportunity to assist on this large multi-centric randomized controlled trial. We will be investigating the effects of SSM in a 3 year study conducted across Western University, London, Ontario and McGill University, Montreal, Quebec. We plan to recruit 160 participants suffering from TR-LLD from primary, secondary and tertiary care clinics who will be blinded to treatment hypothesis. Trained blinded raters will assess changes in mood and cognition. Patients will be randomized equally (1:1) to either SSM or HEP using a central randomization service. Participants randomized to SSM will be offered 4 days of group training on a meditation program involving receiving knowledge of the link between thoughts and emotions, nostril based yogic relaxation followed by receiving an individualized mantra. Participants in the HEP will receive a manual based curriculum of health education matched to group size and intervention time. Participants in both groups will receive weekly top-up sessions for 12 weeks. Primary outcome measure will be change in scores on a standard mood scale after 12 weeks while secondary outcome measures will include changes in mood, anxiety and cognition after 6 months.  Data will be stored in a secure electronic database accessible at both sites. The study will be supported by a post doctoral research fellow at London and two research assistants across both study sites. Our lab specializes in conducting research on meditation and yogic breathing techniques in various populations across the disease and age span. Being a geriatric-psychiatrist my main interest is in late life depression while my colleagues are investigating their effects on post traumatic stress disorder, at-risk youth, dry eye disease and glaucoma. Our pivotal large RCT (n=83) on Sahaj Samadhi Meditation (SSM), belonging to the category of Automatic Self Transcending Meditation, has shown impressive results in alleviating symptoms of late life depression, comorbid anxiety and improvement in cardiovascular autonomic status. New grant applications will target treatment resistant late-life depression.The 2 successful candidates will be placed either at the London or Montreal site based on student preference. The candidates will be responsible for bringing their own laptop computer, securing visas, foreign currency and a place to stay for their 12 weeks of internship. The investigator's team will provide information on how to receive hospital based safety training,  criminal record check, and minimum computer based training on good clinical practice. These all should be completed 3 months prior to the start of the internship. Our research assistants will assist you in finding your way around the city and the university. Working with the research assistant at each site you will assist in all aspects of screening, recruitment and retention into the study. You will assist in patient recruitment including designing and publishing recruitment materials. You will be trained on all study rating scales : Structured Clinical Interview for DSM-5, Hamilton Depression Rating Scale, Psychometric scales to assess cognition and the Clinical Illness Rating Scale for Geriatrics. You will collect baseline demographic information, conduct participant interviews, enter data into electronic case report forms, assess for any deficiencies or errors in data collection and take steps to ensure that the data is complete after each participant's visit. You will report to the research assistant daily and the investigator at least once a week. You will also participate in monthly recruitment  meetings.The successful candidates should have be pursuing an undergraduate degree in a Medical/Health related sciences. They should possess excellent communication skills in verbal and written English as confirmed by sending a scientific essay on a topic of their choice. Successfully screened candidates will be offered a Skype interview by the investigator. The candidate should demonstrate a passion for non-pharmacological interventions and research. His/her virtues should include truthfulness, punctuality, dedication, flexibility and openness. He/She should have advanced training in using word processor and excel software. Participants having exceptional skills in data management including cleaning-up and analysis will be preferred.



Data Mining, an important part of the Knowledge Discovery in Databases (KDD) process, has recently found several diverse applications. Data Mining involves the analysis of (typically) large data sets in order to discover underlying patterns and trends that cannot be discovered with conventional database techniques and tools such as SQL. It includes interesting aspects of machine learning and challenges established notions of algorithm development.Given that the Laser Interferometer Gravitational Wave Observatory (LIGO) has made the third verified detection of gravitational waves (GW), we are interested in the application of data-mining processes to investigate various topics such as the isolation of noise triggers when gathering GW data from detectors. Due to the large size of the data sets from auxiliary channels and the detection channel, as well as the high frequency of glitches, accurate identification of GW events is a challenge. Glitches are non-Gaussian noise artifacts that can be mistakenly identified as transient GW signals. There is a large spectrum of noise triggers, and robust identification and elimination of the glitches will greatly assist in the detection of GW, as glitches increase the required signal to noise ratio required for detection. Machine Learning Algorithms such as Artificial Neural Networks, Support Vector Machines and Random Forests improve the current algorithm efficiency of gathering GW detector data. This project is relevant for international collaborations, such as the upcoming Indo-Canadian collaboration IndIGO on the detection of GW, and the current French-Italian collaboration VIRGO.Correct identification of GW signals will make a major impact in this new era of GW astronomy. It will open a new window for understanding processes that take place around black holes, and the interior of astrophysical sources such as pulsars and galaxies. It will provide insight into neutron star mergers and the equation of state of a neutron star.My research areas are in the field of mathematical and theoretical physics. My doctoral thesis was on the Photoproduction of gravitational waves(GW). I have researched on the detection of GW for the past 20 years. I collaborate internationally on GW projects, and published articles in Physics Reports, Classical and Quantum Gravity, etc. I have trained senior undergraduates and graduate students on the study of GW forms. My former M.Sc. student, Marc Normandin, was on the LIGO team for the first 2015 detection of GW, who received the Special Breakthrough Prize in Fundamental Physics from the Milner Global Foundation.The MITACS intern(s) will apply knowledge of statistics to the data mining process. They will learn the processes involved in developing a conceptual basis of Artificial Neural Networks, Support Vector Machines and Random Forest approaches, as well as the implementation of relevant software for these techniques. They will study the recent papers on the detection of gravitational waves (GW) by LIGO and other relevant papers. With that background, the student will utilize and optimize methods in order to isolate noise from LIGO data sets, so that the efficiency and accuracy of GW detection can be improved. The student will learn to systematically extract relevant data from the LIGO database, and to work effectively with different file formats and retrieve datasets. He/she will learn and develop relevant algorithms towards improvements of detection capability and analysis efficiency for LIGO. In addition, he/she will learn to communicate effectively with professors from other institutions, who are experts in relevant areas. The student will acquire valuable experience and connections by interacting with and assisting research colleagues. The student will obtain GW templates from LIGO team scientists, and through comparison, conclude on the optimal machine learning algorithms.The student should be strong in Statistics, Mathematical Methods, and Computer Science. Knowledge of machine learning algorithms is an asset. He/she should be enthusiastic about the exploration on the topic of gravitational waves. The student should also have a background in physics and interest in astronomy and astrophysics.
The research project in question is related to a book project that examines art’s use of astronomy, specifically focusing on the 20th century. The uses in question are rarely, if ever a straightforward incorporation of astronomical imagery or the production of what is known as space art. For example, a chapter will be dedicated to the German Surrealist Max Ernst’s curious use of stellar imagery to recount his life and loves, working with but varying for autobiographical purposes some of the mythological tales associated with a number of constellations. This will be echoed in the paintings of the Canadian artist Paterson Ewen who 50 years after Ernst saw in the cosmos metaphors for the mental health issues he was struggling with. The themes examined will also very greatly from the autobiographical examples just mentioned to looking at German guilt over the holocaust found in many of Anselm Kiefer’s paintings from the 1980s to the present day that curiously combine modern day astronomy with alchemy from the 16th and 17th centuries. The Czech painter Frantisek Kupka will develop an abstract visual language that will be derived from his spiritualist beliefs in an age-old belief in the correspondence between human and planet. Images of the universe will inspire the technical innovations in the sculptures of the Russian Naum Gabo.Intersections of the physical sciences and modern/contemporary artAn exhaustive literature review will be involved in order to establish that every source has been mined and addressed in the projected book. There will also be an editing of all of the chapters to ensure the accuracy of the description of the scientific concepts involved as they relate to the artists’ works. The editing will also involve finding parts in each study/chapter that should be expanded or offer the opportunity to be expanded upon which the Mitacs candidate will be responsible to research and draft. Additionally, the candidate will help with the final chapter of the study in surveying the field of contemporary artists who have created works inspired by astronomy and collect as much information as possible, but, more importantly, contact these artists in order to interview them using a set of questions that the candidate will put together under my supervision, based on the material that s/he has been able to garner. The work will also involve deciding which images should be reproduced in the text and obtaining the rights for these. Lastly, there will be the production of the bibliography for the text and a preliminary indexWhat is largely being sought for are excellent research abilities, as well as solid editing and writing skills.
Comets and asteroids are both small bodies which orbits the Sun much as the planets do, but their compositions are very different. Comets contain a lot of water ice, while asteroids are dry rocky bodies. The two cannot be easily distinguished in an ordinary telescope image unless a comet receives enough sunlight to cause the vaporization of its ice component; the produces a fuzzy cloud of vapour that then is swept back into the tail that is traditionally associated with comets. As telescopic observations improve, smaller and smaller bodies with weaker and weaker vapour production ('cometary activity') are being observed, sometimes from bodies which had originally been classified as asteroids. It is now clear that the two types of bodies are two ends of a spectrum of small bodies with differing ice contents. Since the water content of our own planet Earth is thought to have arrived through the impacts of icy comets in the past, understanding the properties and ice contents of the small bodies is of great interest.This project will involve using telescoping images to search for asteroids and comets and determine whether they are showing cometary acitivity . Telescopic images will first be searched for asteroids and comets, which will be detected automatically by pre-existing software. The candidate objects will then be checked visually for cometary activity, and any other unusual features will be flagged for further analysis. The student is likely to become the discoverer of new asteroids during this project.Astronomy and the dynamics of our Solar System, particularly its smaller bodies: asteroids, comets and meteoroid streams.The student will download telescopic images from the central archive, and then run the detection software. The student will then visually check the canddiate detections for errors and candidate activity. A set of training data is available so the student can practice examining known images and learning how the software works before they work with fresh data.The work will be performed largely on a computer. Basic computer skills are required. Computer programming skills are useful but not necessary.
The project involves investigating the use of Geographic Information Systems (GIS) to store and analyze data related to nearby galaxies. The components of galaxies can be located at single points in space (like stars), distributed across broad regions (like gas), or measurements in one or two dimensions. Combining these different kinds of data is not simple with current tools in astronomy. This project will test the usefulness of GIS in making comparisons between different galaxy properties.My research is in understanding how galaxies close to our Milky Way are put together: what are the properties of the stars, gas, black holes, and dark matter, and how do these vary within galaxies and in different galaxies? How do the stars and other objects affect the galaxy's properties? This work involves combining data from telescopes located both on Earth and in space. Observations using many wavelengths of light are necessary in order to "see" all of the components of a galaxy; observations at particular wavelengths give views of specific processes.The student will collect data on a specific galaxy from online archives and write the necessary programs to transform it into formats that GIS can use. He/she will use GIS software to analyze the data, demonstrate that it can replicate published scientific results, and explore new analyses enabled by the GIS techniques.This will be a computing-intensive project, so the student needs to be comfortable with scripting and data analysis, preferably using Python or R. Knowledge of physics at the first-year university level would be desirable. Backgrounds in astronomy or geography (or both) are not necessary but would be helpful.
There are two major public "data mines" for extragalactic astrophysics: the NASA Extragalactic Database (NED) and SIMBAD. They both contain information on the individual sub-components of nearby galaxies (for example, individual stars, gas clouds, star clusters) mined from the research literature. The two databases' contents are not identical and they use different classification schemes, yet they have never been directly compared. Astrophysicists therefore don't know whether they need to use one database or the other or both, and what they can expect from each. This project will involve comparing the contents of NED and SIMBAD for nearby galaxies in order to measure their overlap and agreement.My research is in understanding how galaxies close to our Milky Way are put together: what are the properties of the stars, gas, black holes, and dark matter, and how do these vary within galaxies and in different galaxies? How do the stars and other objects affect the galaxy's properties? This work involves combining data from telescopes located both on Earth and in space. Observations using many wavelengths of light are necessary in order to "see" all of the components of a galaxy; observations at particular wavelengths give views of specific processes.The student will extract information on nearby galaxies from NED and SIMBAD via their websites or APIs and write the necessary programs to match and compare the content of the two databases.This will be a computing-intensive project, so the student needs to be comfortable with scripting and data analysis, preferably using Python or R. Knowledge of physics at the first-year university level would be desirable. A background in astronomy is not necessary.
An automated robotic system for harvesting horticultural produce requires a mechanically compliant end-effector that can conform to the natural shape of delicate fruits, vegetables, or edible fungi.  The project will focus on the design and analysis of a pneumatically-driven mechanically compliant gripper that is capable of applying uniform forces across the region of contact with the plant. The application for the soft gripper is the automated harvesting of fragile mushrooms in a large scale commercial enterprise. Pneumatic systems with semi-rigid vacuum cup grippers are currently used to hold the produce while it is being twisted and pulled from the growing bed. However, mushrooms are delicate fungi that can be easily bruised and damaged by excessive forces during picking.  Furthermore, optimizing the vacuum cup does not always lead to the “best solution” because of the high variability in product size, orientation, and cluster densities. An alternative approach is to exploit the recent developments in soft robotics where the mechanically compliant gripper contracts around the plant prior to applying uniform pressure for produce removal. The operating principle of the active deformable grasping mechanism is based on the concept of a pneumatic artificial muscle (PAM). Multi-layered PAMs are constructed from several elastomer actuators, composed of channels that expand or contract under changes in pressure, and a strain-limiting layer that controls the direction of localized bending. These gripping systems are created from flexible rubber-like materials (e.g. silicone, PDMS) with different stiffness moduli and manufactured by taking advantage of 3D printing, shape deposition manufacturing, and soft lithography. Western researchers have developed an expertise in mechanical design, soft lithography, and advanced rapid fabrication techniques for creating mold-able elastomer devices for a wide variety of applications. Prof. Knopf’s research activities involve intelligent systems for design, laser microfabrication, micro-optics, optical microactuators, biosensors and bioelectronic imaging arrays. This research has resulted in the development of several innovative shape reconstruction algorithms and optical sensing technologies including an unconstrained range-sensor head and a mechanically flexible bR-based imaging array. Current research involves the development of electrically conductive graphene-based inks and novel fabrication processes for printing electronic circuitry on a variety of mechanically flexible surfaces (e.g. polymers, paper, and biocompatible silk). The student will work with other academic researchers and industry partners in developing a viable pneumatically-driven soft gripper for picking fragile horticultural produce.  Although the target application is mushroom harvesting, the proposed soft gripper will be evaluated for other delicate agricultural produce such as fruits and vegetables. The student will perform detailed 3D CAD modeling and finite element analysis on the proposed bendable actuators prior to fabrication.  Key design issues include the optimal dimensions for actuator length, thickness, size and geometry of air chambers, number of air channels, and mechanical properties of the strain-limited layer that permits directional bending. Simulations will be used to determine the expected forces or pressure applied to the plant. The kinematics and control of the actuators will be evaluated for grasping and twisting the target object.   The applicant should have a strong mechanical engineering background and research interest in advanced fabrication technologies. The ability to competently use standard laboratory instrumentation and electronic measurement systems is expected. Mechanical CAD and finite element modeling experience would be a strong asset. The specific tasks to be completed by the student will be developed based on the applicant’s academic background and demonstrated technical strengths.
The Lambert W and Polylogarithm Functions have created a renaissance in solving problems in many diverse fields. They have found interesting and novel applications in areas such as solar cells, graphene, and double-gate metal-oxide semiconductor field-effect transistors (MOSFET).The proposal aims to improve the efficiency of solar cells. The multi-branched Lambert W function is particularly relevant to the problem of arrays of solar cells experiencing varying light conditions. To compensate for varying light, it is necessary to perform load balancing calculations for obtaining the maximum power from the array. That is particularly a challenge with mobile arrays, and also with temporary shadows such as produced by chimneys and other obstructions. The computations can be time-consuming because the current-voltage (I-V) equations are, in their usual form, implicit and iterative root-finding is used. A Lambert W function explicit solution of these equations is possible in some models, and has been known since 2004. However, the Lambert W method when applied to real-life solar cells employs very large numbers (unitless) which cause arithmetic overflow in customary computer hardware. We have devised a variant solution, which is suitable for use on small computers such as low-cost field micro-controllers, and which also is explicit hence has deterministic and modest time requirements.One important aspect of this study is the I-V characteristic S shaped kink curves. Such non-ideal behaviour can be modeled by inclusion of a second diode in reverse bias together with an extra shunt resistance in the usual equivalent circuit for solar cells. Investigation of the I-V curves in each diode is relevant for the solar cell equivalent circuits. Accurate simulations will give us a more optimum I-V curve, leading to better solar cell efficiency. The new technique can reduce the costs of implementing mobile solar power.My research areas are in the field of applied mathematics, mathematical and theoretical physics. My recent work on the Lambert W and Polylogarithm function (LWPF) has focused on its variety of applications. I have been researching on the applications of the LWPF for over a decade. In particular, my collaborator Ken Roberts and I have been studying the physics and mathematics of solar cells with a focus on the applications of LWPF. I collaborate internationally with colleagues on related projects. We have published articles in international journals, and I have trained senior undergraduates on the application of LWPF. The student will be doing numerical as well as symbolic computation to simulate the equation established in our previous work on solar cells (“Solar Cells and the Lambert W Function”, Celebrating 20 Years of the Lambert W Function Conference, University of Western Ontario, Fields Institute, July 2016). There are many parameters in the I-V equations, such as shunt resistance, current through the wire, resistors, and photodiodes. The student will learn to use symbolic mathematics packages in research settings to do the load balancing calculations, and learn to develop software for field implementations. The student will study the physical origins of the parameters in the S-shaped I-V characteristics curve, such as series resistance Rs, the parallel resistance Rp (shunt), the reverse saturation current, and the ideality factors in both the diodes which oppose each other. The student will estimate the circuit parameters as functions of the illumination light intensity by a study of the I-V curves in the opposed diode circuit model. The dependence of Rs on the illumination light intensity will be investigated.The student will learn to program skillfully the Lambert W function in the solution of the transcendental equations, relating the current and voltage with other parameters. The student will learn to tackle problems of underflow and overflow in the simulations that result.Finally, the appearance/disappearance of the S-shaped curve in the I-V characteristics at reduced light illumination intensity will be investigated, since it has potential for indoor applications. An inflection point is frequently associated with poor performance of the organic solar cell.This project is intended for students with a strong mathematical background and have an enthusiasm and interest in applied math, medical, engineering applications and applied physics. In particular, some knowledge of differential equations, complex variables and linear algebra will be essential in this project. Knowledge and skill in computer programming as well as symbolic computation will be an asset.  Knowledge and interest in solar cells physics and its applications will be useful.
1) Training in genomics of plant-pest interactionsMITACS training at any level is available at the University of Western Ontario, Canada in the area of genomics of plant-spider mite interactions. Our laboratory offers a dynamic international atmosphere and uses the cutting edge genomics technologies to study how plants defend themselves from spider mite pests and how spider mites overcome plant defenses. We use genomics, bioinformatics, wet lab experiments and imaging to determine elaborate interactions on the whole genome level between spider mite and different plant hosts. Beside English, lab members speak French, Spanish, Chinese, Farsi and Portuguese. We are looking for motivated students with initiative to join our team as a MITACS trainee. For more information see: spidermite.org and http://www.jove.com/video/51738/application-two-spotted-spider-mite-tetranychus-urticae-for-plant2) Training in biotechnology of pest control: development of RNAi based tools to control spider miteSpider mite T. urticae is global pest attacking over 1100 different plants and over 150 different crops. With global warming and life cycle of one week, this species is turning into super-pest due to its extraordinary ability to develop resistance to pesticides. To control mites we are developing RNAi technology with the idea to silence spider mite genes and provide biotechnological tool for pest control. This sustainable approach has a potential to substitute chemical pesticides and reduce environmental contamination and produce pesticide-free food. Our laboratory offers a dynamic international atmosphere where French, Spanish, Chinese, Farsi and Portuguese are spoken in parallel to English. We are looking for highly motivated students with initiative to join our team as a MITACS trainee. For more informations check following sites: spidermite.org and http://www.jove.com/video/51738/application-two-spotted-spider-mite-tetranychus-urticae-for-plantGenomics, biotechnology, agriculture, sustanable development, pest control, Arabidopsis, tomato, grapevine, spider mite - Tetranychus urticae, plant defense responses, adaptation, pest, herbivory, genetics, molecular biology, pesticides, breedingThe project 1) Genomic aspects of plant-pest interactions will characterize the interaction between plants and spider mites at a molecular level.  It will involve exploring the function of the differentially regulated genes in both plant and mites upon their interaction. The candidate will be expected to analyse gene expression profiles and dissect plant signalling pathways required for successful mite infections and plant defenses using molecular and biochemical techniques.The project 2) Biotechnology of pest control: development of RNAi based tools to control spider mite will identify mite genes as appropriate targets for the development of an RNAi pest control. The candidate will be expected to analyse different genomic and gene expression data bases, to identify candidate genes applying various criteria and to test their suitability as RNAi targets.  Candidates will work as a part of the team and will be trained in the specific requirements of these projects.Experience in: plant/arthropod biology/physiology, molecular biology or genetics - essential;  bioinformatic and statistics - highly beneficial; attention to detail, critical thinking, hard working, enthusiastic - required
We will model an entire city's health system delivery network using SUMUL8 software in an effort to map out the entire system and use simulation to generate recommendations for more efficient resource allocation and utilization.I study the design and implementation of health care systems improvement initiatives that enhance systematic efficiencies and effectiveness. By nature, these are often disruptive to the status quo and often provocative.Collaborate with a fith year PhD student on designing the system. Gathering data from health care providers on current system assets and patient flows to facilitate and accurate representation of the current system.Simulation and health systems knowledge would be an asset.
We will be using conjoint analysis to survey potential patients of hip replacements in the Province of Onatrio. Respondnets will express their relative weightings of specific procedural attributes in an effort to establish the potential for patient/funder sharing of savings by asking the patient to travel to a less expesnive location for their procedure. The results could be applied to Provincial policy that would offer patients an opportunity to change the location of their non-urgent procedure in order to share in the systematic savings generated through having the procedure performed at a less exepnsive facility than their local one.I study the design and implementation of health care systems improvement initiatives that enhance systematic efficiencies and effectiveness. By nature, these are often disruptive to teh status quo and often provocative.Design and implementation of conjoint analysisUnderstanding of basic business and the value of trade-offs, survey design and interpersonal skills. A background in political science or economics would be beneficial, but not required.
We will examine the various organizational and individual dimensions required pre-deployment, and their impact on LM results. We will develop reliable and valid scales for measuring the existance of these dimensions through qualitative interviews, literature reviews and subsequent surveys.A variety of tools/approaches have been applied in an effort to improve hospital efficiency and productivity, but success often hinges on unique individual and institutional dimensions of the hospital and its employees. Lean Management (LM) is one approach being deployed in hospitals. While hospitals have become rather skilled at achieving project level improvements, the difficulty of achieving organizational level results has proven to be much more challenging (Institute for Healthcare Improvement, 2011) and the returns of most Lean initiatives have been disappointing (Pay, 2008). I research the impact of those dimensions on the development of a LM Competency.Act as the project lead with support and mentorship from the Professor. Self-starter willing to interview practitioners and utilize methods to validate scales and subsequently develop and deploy survey.Understanding of Lean principles and a background in healthcare operations would be ideal, but an interest in these areas would be adequate.
The connection between phase transitions, temperature and the complex chemical potential for the Ising and random matrix models have been found to have many important applications. We have found that there are other possible solutions for phase transitions in terms of the multi-valued complex Lambert W Function, which can also be defined for matrix argument. This allows us to identify many other possible locations of phase transitions, with a significant reduction in computer time, which was a problem in previous studies. We will be doing Monte Carlo simulations of the Ising model in the large N limit where one can have a phase transition when the coupling constant is changed. The 2-D Ising and the generalized Ising models have an interesting application in the study of the structure and function of the brain at rest. This has been explored by using quantum spin statistics in the partition function of the finite lattice that is used to simulate the brain. These models have been valuable in the study of the global dynamics of the brain at the critical temperature. We have found that at the critical temperature the generalized (different near neighbor spin coupling) Ising model provides a better match with the empirical functional connectivity of the brain than the 2-D Ising model. Our representations result in higher accuracy, and make it possible to substantially speed up the computation of the partition function. Locating the many phase transitions as well as finding the density of zeros distribution of the partition function will be a central part of this study. The study would enable neuroscientists to connect the changes occurring in the functional activity of the brain with the changes in structural connectivity. My research areas are in the field of applied mathematics, mathematical and theoretical physics. My recent work on the Lambert W and Polylogarithm function (LWPF) has focused on its many applications. I researched the mathematical and theoretical physics for the last five years. My collaborator Andrea Soddu and I, along with graduate students, have been studying the Ising and generalized Ising Model of the brain for the last two years. I collaborate internationally with colleagues on related projects. We have published articles in international journals (see CV), and I have trained senior undergraduates on the application of LWPF. The MITACS student will optimize the generalized Ising model to predict the functional behaviour of the brain at the critical temperature. We will investigate the role of the complex chemical potential and complex fugacity, especially in relation to the Ising model and its phase transitions. Dr Andrea Soddu and I will supervise the student to tackle the challenging problem of the existence of phase transitions of the Ising and random matrix models. The student will be using Monte Carlo simulations and the Metropolis algorithm to fit the Ising model to empirical fMRI data. The data will be used to find patterns from the brain signals, and also values of physical variables such as the energy, specific heat, magnetization and susceptibility. We need to further explore the branched cuts and singularities of these thermodynamic functions in the complex plane. The student will learn to identify phase transitions of the distinct spin configurations of the generalized Ising Model. We will investigate if nonlinear identities for the spin correlation function in the Ising model can also provide a conformal invariant scaling limit. The student will learn about the Lambert W and the Polylogarithm functions, and the importance of finding the critical temperature in this project.This project is intended for students with a strong mathematical and statistical/theoretical physics background. The student should have an enthusiasm and interest in applied math and theoretical physics. In particular, some knowledge of ordinary differential equations, basic complex function analysis and linear algebra will be essential in this project. Knowledge and skill in computer programming as well as symbolic computation will be an asset. Since the project involves the Ising Model of the brain, knowledge of biological aspects of neuroscience will be an asset. 
The Lambert W and Polylogarithm Functions have created a renaissance in solving problems in many diverse fields. They have found interesting and novel applications in areas such as graphene, double-gate metal-oxide semiconductor field-effect transistors (MOSFET) and mathematical biology.Graphene, a two-dimensional carbon allotrope, has played a vital role in the understanding of the electronic properties of Dirac Fermions. The remarkable fact about the Dirac electrons is that it is highly controllable by doping with other elements, application of external electric and magnetic fields, and changes in the sample geometry/topology. The physical properties of graphene edge states have a strong dependence on how the edge terminates, i.e. either parallel to the zigzag or armchair crystallographic direction of the graphene lattice. The massless fermion introduces simplification of the four-component Dirac equation, which can be reduced to the two-component Dirac equation. The analysis of the energy spectra of massless Dirac electrons for both types of termination leads to interesting mathematical for the two-component Dirac equation. We will explore the solutions of the massless Dirac equation, and show that they have analogy to the solutions of the square well in quantum mechanics. In this connection, we will study both the square well as well as the potential square barrier. We will examine the implications for tunnelling for the barrier potential. The energy eigenvalues that result from the solution of the two-dimensional Dirac equation can be expressed in terms of the Schrodinger’s equation for the quantum square well potential. The two components of the wave function can be solved. The energy eigenvalues can be expressed in terms of the Lambert W or the generalized Lambert W Functions. They can be used for design of semiconductor devices, such as the quantum well infrared photodetector (QWIP) that has use for infrared imaging applications, chemical sensors and transistors.My research areas are in the field of applied mathematics, mathematical and theoretical physics. My recent work on the Lambert W and Polylogarithm function (LWPF) has focused on its many applications, on which I have been researching for over a decade. In particular, my collaborator Ken Roberts and I have been studying the physics and mathematics of the quantum finite square well with a focus on the applications of LWPF. I collaborate internationally with colleagues on related projects. We published articles in international journals (see CV), and I have trained senior undergraduates on the application of LWPF. The student will be doing numerical simulations of the solutions for the eigenvalues using symbolic computation, as well as solving differential equations related to the two-component Dirac equation using analytic methods first, and then numerical methods. The simulation will provide insight to the electronic properties of graphene. The offset log is a general form of the Lambert W Function. The student will learn its properties, and use it to solve the energy eigenvalues.Once the mathematics of the Dirac and Schrodinger’s equations are understood, the student will learn to use symbolic computation software, such as Maple or Mathematica to facilitate further computation. The student will be introduced to experts within the university to gain further experience.The timeline is as follows:Month 1: Understanding numerical simulations of the solutions, getting introduced to the two-component Dirac equations for massless fermions.  Also familiarizing with the Lambert W Function, a multi-valued function in the complex plane.Month 2: Learning how to solve the differential equations and getting expressions for the energy eigenvalues. Starting simulation.Month 3: Finishing simulation of the solutions and trying to extend it for the magnetic field case. Writing final report.This project is intended for students with a strong mathematical and/or theoretical physics background. The student should have an enthusiasm and interest in applied math, engineering applications and theoretical physics. In particular, some knowledge of ordinary differential equations, basic complex function analysis and linear algebra will be essential in this project. Knowledge and skill in computer programming as well as symbolic computation will be an asset.  
Current network intrusion detection systems work by monitoring network activity and looking for activity patterns that match known attack steps. Often, this results in detection after the attack has taken place and response is limited to recovery operations instead of thwarting an ongoing attack. This project aims to develop an intrusion detection and response system that is able to dynamically deploy monitoring tools that are specifically designed to gather evidence to confirm or deny these attack scenarios, c) plan defensive measures that can effectively counter the most likely scenarios and d) deploy these defensive measures in a way that is is least disruptive while continually evaluating the situation as above.Network security, machine learning, AIDevelop tools that parse network activity logs and generate alerts based on predefined criteriaExpertise in C++ or Python. Familiarity with network protocols.
The project will involve experiments to better understand how a new laboratory reactor developed by our Institute, the Jiggled Bed Reactor (JBR) can be applied to accelerate the development of processes to convert biomass to valuable products, such as pyrolysis, hydrogenation and hydrothermal depolymerisation.  The intern will work closely with a PhD candidate.  Results will be compared with results obtained by other students who are using more traditional laboratory units with the same biomass.Our Institute (www.icfar.ca) focuses on the development of practical processes for the conversion of alternative resources to valuable products.  Our focus is on experimental work rather than modeling.  We are developing new types of reactors, as well as study and improve traditional reactors such as fluidized beds.The intern will work closely with a PhD candidate.  The intern will be required to perform laboratory experiments, and help with their planning and interpretation.  The focus will be on experimental, laboratory work.The student should have a good knowledge of Chemical Engineering.  The student should have practical, laboratory experience as most of the project will be spent operating and modifying laboratory equipment, then organizing, analyzing and reporting laboratory results.  The language of our group in English and all reporting will be in English (in exceptional cases, we will use French if the student requires clarification).
Interpretation of non-coding sequence variants is a relatively unexplored area of genomics, but nonetheless there are strong indications that these variants contribute to disease and model organism phenotypes. We have implemented the Shannon human splicing software pipeline to quantify the effects of mutations in nucleic acid binding sites (splicing donor or acceptor sites) on a genome-wide scale (Mucaki et al. Hum Mutat. 32:735-42, 2011). The software locates probable mutations and annotates them based on genomic features. The pipeline is integrated with a commercial Java client/server. This project will significantly improve and add novel features to this software that broaden its applications for genomics research: 1) To customize mutation analysis for complete human genomic sequences – provided by the user – as a replacement for standard reference genome sequences. This requires registration of the standard reference against a custom assembled reference in order to map known genome annotations to custom reference features. This capability will be important for cancer genome analysis which involves comparison of variants present in a tumour against the reference genome sequence from normal DNA from the same individual. 2) To build infrastructure to automatically incorporate precomputed annotations and position weight matrices for mutation analysis of non-human genomes. There is a considerable demand for software to analyze non-coding mutations in other species, especially model organisms for human development and disease. We propose to release pipeline versions for these species.3) To enable detection of mutations that affect other splicing and non-coding regulatory sequences. Information position weight matrices (PWM) are computed for each protein-nucleic acid interaction, which are each derived from alignments of functional binding sites. We will introduce PWMs to detect mutations in sites recognized by other regulatory proteins to the current pipeline. Initially, splicing regulatory protein binding sites will be incorporated in the pipeline analysis. Subsequently, a High throughput human genomic sequencing detects several hundred thousand variants per genome, challenging current bioinformatic methods to identify those which are clinically relevant. In contrast with mutations that alter amino acid coding sequences, the interpretation of non-coding variants in genome-scale sequence analysis is relatively unexplored. Nevertheless, this class of mutations is known to be a significant and common etiology in Mendelian diseases. Our Shannon human splicing pipeline will provide a predictive capability to detect and quantify mutation effects that alter mRNA splicing, thus filling an important niche in genome-scale mutation analysis. Knowledge of which variants affect mRNA splicing will guide  The laboratory's current software implementation uses a Java front-end to a commercial bioinformatics development client-server environment to a back end Perl- and C++-based pipeline that analyzes sequences and annotates them.  Student will contribute to development of software for genome-scale mutation analysis of splicing and transcription factor binding site mutations. S/he may write code and create applications for analysis of such mutations in non-human species. software development (Perl, Java), bioinformatics (preferred), genomics, sequence analysis
All galaxies are made up of stars, but we can detect and measure the stars individually only in the nearest galaxies - for more distant galaxies the stars are blurred together. The next generation of extremely large ground-based telescopes will be able to resolve finer details in astronomical objects, allowing individual stars to be seen in more distant galaxies. The goal of this project is to provide a tool that will use existing maps of the combined starlight ("surface brightness") of nearby galaxies to make predictions of what an observation with an extremely large telescope, such as the Thirty Meter Telescope in which Canada is a partner, would look like.My research is in understanding how galaxies close to our Milky Way are put together: what are the properties of the stars, gas, black holes, and dark matter, and how do these vary within galaxies and in different galaxies? How do the stars and other objects affect the galaxy's properties? This work involves combining data from telescopes located both on Earth and in space. Observations using many wavelengths of light are necessary in order to "see" all of the components of a galaxy; observations at particular wavelengths give views of specific processes.The student will be given the specifications for a software package to perform the simulated observations. The student will be asked to develop the software, which will retrieve online information for a given galaxy, incorporate the results of stellar models (from existing software) and telescope information, and make predictions for observations.This will be a computing-intensive project, so the student needs to be comfortable with scripting and data analysis, preferably using Python or C/C++.  Some knowledge of physics and/or image processing would be desirable. A background in astronomy is helpful but not necessary.
The diffuse interstellar bands (DIBs) are a set of hundreds of mysterious absorption lines that show up in observations of almost any star whose starlight is attenuated by intervening interstellar material -- in any direction in the Milky Way as well as in other galaxies. They are probably caused by an abundant family of large, carbonaceous and stable molecules, but we do not yet know which ones. For this project, you will become a team member of an international consortium (called EDIBLES) to work with the largest and most comprehensive set of DIB observations ever obtained (with the Very Large Telescope). You will use new and modern data processing and machine learning techniques to analyze a subset of these observations to learn more about the properties of the absorbing molecules. This will bring us closer to a solution to the DIB problem. I study how (carbonaceous) molecules and dust grains form and evolve when dying stars eject their outer layers into space. The chemistry in these environments results in a rich mixture of complex molecules that leave behind unique fingerprints in spectroscopic observations of astronomical objects. By analyzing these fingerprints, we discovered "buckyballs" (C60) in space -- the largest and most stable molecules known in space -- but we do not understand yet how they form. There are hundreds more fingerprints whose chemical origins are unknown, but that represent some of the most stable molecules in the Universe. The student will become part of my research group and of the EDIBLES international collaboration, with access to the entire EDIBLES data set. The student will develop and use software to detect and measure the detailed properties of atomic and molecular lines, and of the DIBs, in a subset of this data set. These properties will then be compared to each other, and to literature data on the physical conditions and chemical abundances in the interstellar clouds. From this, the student will develop quantitative relations between the DIBs and other line of sight properties. Given student interest, the student would also (or alternatively) use chemistry programs to simulate observations of possible DIB carrier candidates and compare these simulations to the astronomical observations. All these studies will bring us one step close to solving the DIB problem. The student should have a good foundation in modern physics (including electromagnetism and quantum physics), a general background or interest in astronomy, and some experience and affinity with computer programming. Good communication skills, the ability to work in a team and a good work ethic are required.  
There is a large technological gap between the requirements of industry-oriented robots and those qualified for direct interactions with humans. Technologically, the design and control of a robot that meets the requirements of industrial applications as well as human interactions call for new approaches. However, satisfying these requirements using existing technologies presents a major bottleneck leading to solutions that are either expensive and complicated or far too restrictive. The bulk of research in this area for the past decade or so has led to new design strategies, actuation systems, and control techniques. KUKA-LWR (Light Weight Robot), ABB dual arm robot, Universal Robots, Rethink Robotics are among new robots developed under this new paradigm. The aim of our research is to build upon the success of our previous work to further study the use of a novel actuation concept known as DASA (Distributed Active Semi-Active) actuations as an alternative actuation mechanism in a new breed of human-compatible industrial robots. In DASA Magneto-Rheological (MR) fluids, a class of smart materials, are used to instantaneously and reversibly alter the rheological properties of the fluids in response to a magnetic field. The MR fluid is used within a clutch-like mechanism with embedded Hall sensors (in short MR clutch) to control the coupling between input and output of the MR clutch. By placing an MR clutch between the actuation source and the load, the delivery of the torque can be precisely controlled through altering the rheological properties of the fluid using an internal magnetic field. The DASA auction concept can be best described as a framework for precise distribution of mechanical power among multiple loads. Robot developed using this actuation concept offers extremely favorable characteristics including light weight, low inertia, full back-drivability, near unity payload-to-mass ratio, an extremely high performance tracking. (See https://www.youtube.com/watch?v=yBIslVMb3OU and https://www.youtube.com/watch?v=2-eAZlVFlkM)Recent years have marked substantial efforts aimed at altering the landscape of automation by promoting access to human-safe robotic systems. Direct interaction between humans and robots allows for new collaborative task to be defined. There is now a recognized need for human-compatible robots for the next generation manufacturing where robots remain the primary automation method of choice. To address this need, the main challenges are related to the development of human centric technologies in robotics. Research in this area is expected to improve access to robotic automation by providing a pragmatic balance between competing requirements of safety, performance, and cost.Currently a new robotic arm with multiple axes (degrees of freedom) attached with a multi-finger hand is under development. The intern will be responsible for the design, development, and testing of embedded electronic drivers for the entire robot system (arm and hand). Each joint of the robot requires a local embedded control driver to read feedback signals related to that specific joint and provide command signal according to a local control algorithm.  An electronic driver stage will then apply the command signal to the actuators. The drivers for the joints are connected to each other using a bus architecture and communicate through a serial communication protocol. The reference signal for each joint is received through this bus architecture from a main control module. The intern should have experience in embedded systems and electronic design. While it is expected that the intern be able to conduct research work independently, the intern will be closely guided through the process by the main supervisor and an experienced research associate. 
There is a large technological gap between the requirements of industry-oriented robots and those qualified for direct interactions with humans. The design and control of robots that meet the requirements of industrial applications and human interactions call for new approaches. However, satisfying these requirements using existing technologies presents a major bottleneck leading to solutions that are either too expensive and complicated or too restrictive. The bulk of research in this area for the past decade or so has led to new design strategies, actuation systems, and control techniques. KUKA-LWR (Light Weight Robot), ABB dual arm robot, Universal Robots, Rethink Robotics are among new robots developed under this paradigm. We have developed a novel actuation concept known as DASA (Distributed Active Semi-Active) actuations as an alternative actuation mechanism in a new breed of human-compatible industrial robots. In DASA Magneto-Rheological (MR) fluids, a class of smart materials, are used to instantaneously and reversibly alter the rheological properties of the fluids in response to a magnetic field. The MR fluid is used within a clutch-like mechanism with embedded Hall sensors (in short MR clutch) to control the coupling between input and output of the MR clutch. By placing an MR clutch between the actuation source and the load, the delivery of the torque can be precisely controlled through altering the rheological properties of the fluid using an internal magnetic field. (See https://www.youtube.com/watch?v=yBIslVMb3OU and https://www.youtube.com/watch?v=2-eAZlVFlkM).The aim of the current research is to build upon the success of our previous work in intrinsically safe robotic systems and provide new and practical solutions for dexterous manipulation by developing effective robotic hands (grippers). These new solutions will address existing gaps in key technology areas of planning, control, and actuation and enable robots to be used in multiple new applications across industries (e.g., advanced manufacturing, agriculture, and Recent years have marked substantial efforts aimed at altering the landscape of automation by promoting access to human-safe robotic systems. Direct interaction between humans and robots allows for new collaborative task to be defined. There is now a recognized need for human-compatible robots for the next generation manufacturing where robots remain the primary automation method of choice. To address this need, the main challenges are related to the development of human centric technologies in robotics. Research in this area is expected to improve access to robotic automation by providing a pragmatic balance between competing requirements of safety, performance, and cost.Currently a new robotic arm with multiple axes (degrees of freedom) is under development. The intern will be responsible for the design, development, and testing of an under-actuated multi-finger gripper (hand) to be attached to the robot arm. The scarcity of space and the need for high speed manipulation make the design of a suitable gripper using conventional design approaches a challenging task.  To improve the effectiveness of grasping and increase the speed of manipulation with reduced mechanical complexities, new approaches for the design of an optimized gripper are required. One strategy to tackle the problem is to use task oriented data to obtain a solution specific a grasping task. The intern will be responsible for designing and fabricating a multi-finger hand similar to those previously developed in our lab in order to enhance the functionalities of the hand and improve its performance in terms of workspace, speed, and force capabilities. The new hand should be self-contained and includes sufficient interfaces (electrically and mechanically) to be able to seamlessly attached to existing robot arms.The intern will work with a group of passionate and dedicated graduate and undergraduate students in a vibrant and non-intimidating laboratory environment. The intern will get to meet, work, and learn from other students with different backgrounds and skill sets from around the world including Canada, China, Iran, Russia, Slovakia, etc. Our laboratory is equipped with state-of-the-art facilities including multiple human-safe robotic arms, testing and measurement equipment, rapid prototyping (3D printing) equipment, hardware-in-the-loop control design and latest design software tools. The nature of this project is such that it enables the interns to acquire training not only in their focused research areas but also in the broader areas of robotics, mechatronics, embedded systems, smarty materials, human-machine interaction, and control systems.The intern should have experience in mechatronic system design to be able to work on both mechanical design and prototyping of the hand as well as its electrical components. While it is expected that the intern be able to conduct research work independently, the intern will be closely guided through the process by the main supervisor and two experienced Ph.D. students. The intern will work with a group of passionate and dedicated graduate and undergraduate students in a vibrant and non-intimidating laboratory environment. 
There is a large technological gap between the requirements of industry-oriented robots and those qualified for direct interactions with humans. Technologically, the design and control of a robot that meets the requirements of industrial applications as well as human interactions call for new approaches. However, satisfying these requirements using existing technologies presents a major bottleneck leading to solutions that are either expensive and complicated or far too restrictive. The bulk of research in this area for the past decade or so has led to new design strategies, actuation systems, and control techniques. KUKA-LWR (Light Weight Robot), ABB dual arm robot, Universal Robots, Rethink Robotics are among new robots developed under this new paradigm. The aim of our research is to build upon the success of our previous work to further study the use of a novel actuation concept known as DASA (Distributed Active Semi-Active) actuations as an alternative actuation mechanism in a new breed of human-compatible industrial robots. In DASA Magneto-Rheological (MR) fluids, a class of smart materials, are used to instantaneously and reversibly alter the rheological properties of the fluids in response to a magnetic field. The MR fluid is used within a clutch-like mechanism with embedded Hall sensors (in short MR clutch) to control the coupling between input and output of the MR clutch. By placing an MR clutch between the actuation source and the load, the delivery of the torque can be precisely controlled through altering the rheological properties of the fluid using an internal magnetic field. The DASA auction concept can be best described as a framework for precise distribution of mechanical power among multiple loads. Robot developed using this actuation concept offers extremely favorable characteristics including light weight, low inertia, full back-drivability, near unity payload-to-mass ratio, an extremely high performance tracking. (See https://www.youtube.com/watch?v=yBIslVMb3OU and https://www.youtube.com/watch?v=2-eAZlVFlkM)Recent years have marked substantial efforts aimed at altering the landscape of automation by promoting access to human-safe robotic systems. Direct interaction between humans and robots allows for new collaborative task to be defined. There is now a recognized need for human-compatible robots for the next generation manufacturing where robots remain the primary automation method of choice. To address this need, the main challenges are related to the development of human centric technologies in robotics. Research in this area is expected to improve access to robotic automation by providing a pragmatic balance between competing requirements of safety, performance, and cost.Currently a new robotic arm with multiple axes (degrees of freedom) attached with a multi-finger hand is under development. The intern will be responsible for the design, development, and testing of embedded electronic drivers for the entire robot system (arm and hand). Each joint of the robot requires a local embedded control driver to read feedback signals related to that specific joint and provide command signal according to a local control algorithm.  An electronic driver stage will then apply the command signal to the actuators. The drivers for the joints are connected to each other using a bus architecture and communicate through a serial communication protocol. The reference signal for each joint is received through this bus architecture from a main control module. The intern will work with a group of passionate and dedicated graduate and undergraduate students in a vibrant and non-intimidating laboratory environment. The intern will get to meet, work, and learn from other students with different backgrounds and skill sets from around the world including Canada, China, Iran, Russia, Slovakia, etc. Our laboratory is equipped with state-of-the-art facilities including multiple human-safe robotic arms, testing and measurement equipment, rapid prototyping (3D printing) equipment, hardware-in-the-loop control design and latest design software tools. The nature of this project is such that it enables the interns to acquire training not only in their focused research areas but also in the broader areas of robotics, mechatronics, embedded systems, smarty materials, human-machine interaction, and control systems. The experimental aspects of the research project will provide the intern with specific experience in robot programming, sensing and instrumentation, smart material, and real-time systems. Following graduation, the intern will definitely can use these expertise to understand, analyze, and further develop advanced robotic and control technologies.The intern should have experience in embedded systems and electronic design. While it is expected that the intern be able to conduct research work independently, the intern will be closely guided through the process by the main supervisor and an experienced research associate. 
We know that stress is related to breast cancer progression and recurrence. Further, we know that NPY (which can make cancer cells grow and multiply) is released from nerves throughout the body during stress. We think that NPY released during stress causes cancer to grow and spread. In our experiments, first we will test 3 breast cancer cell types (of varying aggressiveness) for expression of NPY receptors . Next we will measure their growth and movement in response to NPY treatment. In a second set of experiments, we will stress mice with breast cancer cells and see what role stress plays in tumor growth progression. We will then feed the stressed mice a drug that blocks NPY effects to see if we can blunt tumor growth and spread. Lastly, we will test samples of tumors from humans to see if they contain NPY/ NPY receptors. We will then see if there's a relationship between levels of NPY (and receptors) measured in tumors and the severity of the patients disease.Neuropeptide Y is released from nerves under many different types of stress. We feel that high circulating NPY is especially bad if you already have breast cancer, as it causes cells to grow faster and rapidly divide. It also causes blood vessels to grow faster around tumors. Our research will enable us to understand the role of NPY in breast cancer progression. At present, there are already safe drugs on the market that block NPY's effects, we feel these drugs can be used as an effective treament to fight the progression and spread of breast cancer--thus reducing mortality.The candidate will work with senior PhD students in all aspects of the project. Students will learn to run biological/biochemical assays, grow cancer cells in vitro, and deliver drugs to mice via oral gavage. Candidates must have a background in biological sciences and experience working in a biological or biochemical lab. Experience in cell culture, Western blotting, and quantitative PCR is an asset. 
In this project, we will be examining the discourses that drive internationalization partnerships in higher education. We will be examining digital data (such as tweets and social media posts) as well as government documents (such as Memorandums of Understanding and partnership agreements) related to trade missions to foreign states involving higher education partners. Each year, the federal government, in collaboration with higher education organizations, venture on international missions to build relations between Canada and other countries. Given the increasing role of universities in contributing to national economic plans, higher education has become an important actor for the federal government to engage on these mission trips. This research is interested in the discourses that drive internationalization through these missions.  I work in the area of educational policy analysis. I use a critical approach to policy analysis that looks at how actors work together on policy. My recent research involves an innovative approach to using digital methods in policy research to examine the actors involved in internationalization of higher education. Specifically, the digital method approach helps us to look at how actors connect through digital platforms and to explore the involvement of actors that we might not otherwise know are involved in partnership through more traditional approaches to policy research.The student intern will work with a team of researchers at Western University. The intern will be involved in collecting digital data through searches on Twitter, Facebook and other social media platforms to find information about the trade missions and analyzing the data using computer based coding programs (such as N-Vivo and Dedoose). Additionally, the student intern will work collaboratively with a research partner, Dr. Kathy Hibbert, at the Interdisciplinary Centre in Curriculum for Social Practice, in designing new projects that emerge from the findings of this project. The student must be familiar with digital media and data. A background in international policy and qualitative research with discourse analysis would be an advantage. The student must be an excellent team player who is willing to work collaboratively with others. Familiarity with designing digital programs to collect and analyze Twitter and other social media data would be an asset. 
Prior to experimentation, rats will undergo an established stress paradigm to promote anxiety and depression. Using intravital video microscopy (IVVM), we will study brain and skeletal muscle microvascular control. To study vascular control from a pharmacological perspective, drugs that mimick and block neurotransmitters associated with stress/depression will be topically applied to the muscle and brain preparations, while vascular responses are recorded. To study vascular control from a functional perspective, we will use field stimulation to contract skeletal muscle (mimicking exercise), while vascular responses are recorded. Molecular and cellular analysis of microvascular tissue taken from skeletal muscle and brain will be evaluated for receptors and ligands associated with stress and vascular control. There is a large body of epidemiological and experimental evidence suggesting that the mental anxiety and depression in life can alter physiologic function and contribute to chronic disease, however understanding of the mechanisms underpinning the pathophysiology leading to chronic disease is still in its infancy.  In this regard, animal models of depression are starting to reveal novel insights into the biological effects on the cardiovascular and microvascular systems. The purpose of this project is a to study the microvascular consequences in rodents that experience depression-like and anxiety producing stress.Candidates will work directly with a Post-Doctoral fellow and PhD students in the lab. Candidates will be trained in molecular biology and cellular based techniques (Western Blotting, ELISA, histology) and will gain expertise in microscopic imaging and analysis.  Candidates will be expected to have a background in physiology, with an emphasis on cardiovascular physiology. Students who understand fluid dynamics will be an asset. 
The Digital Light Processing (DLP) 3D printing technique is capable of producing microscale structures which is beneficial for the incorporation of devices made with this technique into lab-on-a-chip and MEMS devices. However, photosensitive conductive polymer formulations traditionally have poor mechanical properties which prevents them from being directly used with the DLP 3D printing technique. The goal of this project is to investigate conductive polymer formulations to be used with the light based DLP 3D printing technique that yield an optimal balance between processability and smart material properties.This goal will be achieved through the following research objectives: 1. Investigation of polymer additives: Photopolymer additives including photoinitiators, UV blockers, reactive dilatants and oligomers are common components within commercial photosensitive resins. This research objective will entail investigating compatible photopolymer components and testing them within the polymer formulation.2. Characterization of the polymer formulations: Each component of the polymer formulation will affect the properties of the overall material. The relationship between the concentration of each component to the polymers properties and required process parameters must be studied to find the optimal formulation.3. Fabrication of novel 3D conductive polymer devices: The student will use the optimal polymer formulation they have designed to fabricate new 3D conductive polymer devices that harness the full potential of this smart material.Validation and documentation of results: The purpose of this objective is to communicate the results of these activities. It will be critical to convey the main lessons learned throughout the project and suggestions for further improvements. Smart Materials exhibit unique physical responses to external stimuli, and enable engineers to introduce innovative new features into their designs. Our group has over 10 years of experience with Smart Materials, and our current research aims to discover innovative new techniques to fabricate nanometer-scale conductive polymer transducer arrays by means of specially developed 3D printing technologies. The ability to fabricate 3D conductive polymer structures will offer new capabilities for this material which are not possible with traditional fabrication methods. Our advances have applications with electroactive cell scaffolds for tissue engineering, smart microfluidic valves for lab-on-a-chip and transducers in MEMS devices.The student will be responsible for the management and execution of all the aforementioned research objectives. The student will be responsible for activities that include researching and procuring various polymer additives, preparing and printing with numerous polymer formulations, using various mechanical, electrical and electrochemical characterization instruments to evaluate each formulation, designing a conductive polymer device that takes advantage of the unique properties of the optimal polymer formulation, experimentally evaluating the resulting device performance, and finally communicating the overall outcome of these activities.The student will work in close collaboration with experienced researchers to learn how to operate our group’s specially modified 3D printers and learn laboratory skills for the preparation of polymer formulations. More details about your role in the project can be provided at the interview stage, and the scope of the activities can be tailored to appeal to your specific strengths and interests.This project is most suited to an engineering student in the Mechatronics, Chemical, Materials Science, Mechanical, Electrical or similar fields such as Chemistry.Hands-on experience with the use of 3D printers, mechanical testing machines and electrical measurements are highly desirable. The student will be required to interpret laboratory measurements and to solve design problems involving electrical and mechanical properties. Fundamental research skills are required, and a review of pertinent scientific literature will be required at the onset of the project. Finally, prior knowledge of polymer chemistry or additive manufacturing would be beneficial.
The goal of this project is to design, fabricate and characterize a prototype smart contact lens, that incorporates the unique properties of smart conductive polymers to monitor intraocular pressure (IOP) for the early detection of glaucoma. This goal will be achieved through the following research objectives: 1. Systematically assessing candidate formulations of conductive polymers and their fabrication techniques for compatibility with standard contact lens materials.2. Design and fabricate the first smart polymer contact lens prototype with an integrated IOP sensor through application of our group’s specially developed additive manufacturing processes for extrusion and photopolymerization of conjugated polymer formulations (i.e. 3D print a conjugated polymer sensor onto a contact lens).3. Evaluating the electrical, optical, and interfacial stability of the smart lenses upon controlled exposure to saline solutions and UV light. Characterizing the contact lens sensor sensitivity to simulated IOP variation by a custom test stand with the goal of achieving a sensitivity of 1 mm Hg. 4. Validation and documentation of results: The purpose of this objective is to communicate the results of these activities, and in particular to elucidate the relationship between the applied pressure and the corresponding sensor output. It will be critical to convey the main lessons learned throughout the project and suggestions to improve the prototype in the future. Successful realization of these objectives lays the foundation for future development of contact lens based health-monitoring techniques to ultimately improve the screening, treatment and prevention of blindness due to glaucoma.Smart Materials exhibit unique physical responses to external stimuli, and enable engineers to introduce innovative new features into their designs. Our group has over 10 years of experience with Smart Materials, and our current research aims to discover innovative new techniques to fabricate nanometer-scale conductive polymer transducer arrays by means of specially developed 3D printing technologies. As a member of Western's Bone & Joint Institute and the Western Cluster of Research Excellence in Musculoskeletal Health, we are engineering the use smart polymers as sensors in biomedical devices including cybernetic implants and wearable mechatronic devices.The student will be responsible for the management and execution of all of the aforementioned research objectives. These activities include the design of the electromechanical system using a mix of analytical and CAD-based approaches, 3D printing of the physical prototype, experimentally evaluating the resulting prototype performance, and finally communicating the overall outcome of these activities. A significant portion of the workload will involve direct lab experience in the fabrication and testing of prototype iterations during the development of the smart contact lens sensor.The student will work in close collaboration with a PhD candidate coordinating the project to learn how to operate our group’s specially modified 3D printers and provide an introduction to conductive polymers. Initial progress of the project has commenced, which will provide a base of knowledge and experience available for guidance to ensure a positive and successful experience for the student.More details about your role in the project can be provided at the interview stage, and the scope of the activities can be tailored to appeal to your specific strengths and interests.This project is most suited to an engineering student in the Mechatronics, Biomedical, Mechanical, Electrical or similar fields. Hands-on experience with the use of 3D printers, mechanical testing machines and electrical measurements are highly desirable. CAD design experience using SolidWorks (or similar software) would also be an asset.The student will interpret laboratory measurements and solve design problems involving electrical and mechanical properties. Introductory research skills are required, and a review of pertinent scientific literature will be required at the onset of the project. Finally, prior knowledge of polymer science or additive manufacturing would be beneficial, but is not required. 
This transdisciplinary project aims to establish a new approach for investigating how cells found in the connective tissues of joint structures respond to applied forces. The current phase of the project focusses on adapting the existing 3D printing capabilities of the Organic Mechatronics and Smart Materials Laboratory for the fabrication of cell scaffolds based on biologically derived materials. These platforms enable researchers to simulate physiological environments for cells. The next phase of the project will further enhance the scaffolds' function by incorporating smart polymers which can impart mechanical stresses on the cells. These devices ultimately provide researchers with a new and powerful tool to improve our understanding of how cells respond to combined chemical and mechanical stimulation, which has interesting implications for regenerative medicine.Background and Rationale:Mechanical loading as a well-known regulator of activity in certain cell types (such as stem cells). While some devices exist to impart planar mechanical loads on cells in vitro, researchers are currently challenged to replicate the three-dimensional loading inherent to musculoskeletal structures. This project aims to overcome these barriers by first developing a new kind of 3D cell scaffold consisting of biologically derived materials to establish a microenvironment that promotes extended stem-cell viability, and secondly establishes a new technique for the fabrication of electromechanically active cell scaffolds based on smart polymers. These active cell scaffolds can be actuated in a controlled manner, and therefore provide researchers with a new and novel platform to investigate 3D mechanotransduction effects.This goal will be achieved through the following research objectives:1. Extend and enhance our ability to fabricate 3D printed cell scaffolds based on biologically derived tissues, and assess how well cells can survive in these environments.2. Exploit the actuation behaviour of smart polymers to establish the first 3D printed electromechanically active cell scaffolds.Smart Materials exhibit unique physical responses to external stimuli, and enable engineers to introduce innovative new features into their designs. Our group has over 10 years of experience with Smart Materials, and our current research aims to discover innovative new techniques to fabricate nanometer-scale conductive polymer transducer arrays by means of specially developed 3D printing technologies. As a member of Western's Bone & Joint Institute and the Western Cluster of Research Excellence in Musculoskeletal Health, we use smart polymers as sensors and actuators in biomedical devices including scaffolds for regenerative medicine.The student will be responsible for the management and execution of each of the aforementioned research objectives. The student will work in close collaboration with experienced researchers to learn how to operate our group’s specialized 3D printing, cell-culturing, and microscopy equipment. In addition, the student will engage with other members of Western’s Bone & Joint Institute to experience first-hand how these research activities will positively benefit our society on a global scale.More details about your role in the project can be provided at the interview stage, and the scope of the activities can be tailored to appeal to your specific strengths and interests.This project is most suited to a student in Biomedical engineering, Biology, Mechanical Engineering, Materials Science or similar fields. Hands-on experience with the use of 3D printers, cell cultures, mechanical testing machines and electrical measurements would be beneficial, but not essential. Solid modelling experience using SolidWorks would also be an asset.The intern will be required to interpret laboratory measurements and to solve problems involving biological tissues, electrical and mechanical properties. Independent research abilities would be an asset; however, our research projects are conducted in a close-knit team atmosphere with support readily provided by experienced researchers.
The goal of this project is to explore synthesis techniques of carbon nanotubes and graphene for incorporation within conjugated polymer films such as polypyrrole. The addition of these advanced carbon allotropes is anticipated to improve both the electrical and mechanical properties of the polymer, and therefore the applicability of these new materials will be enhanced in applications ranging from new battery technologies in the energy sector to sensors and actuators in mechatronic systems.This goal will be achieved through the following research objectives: 1. Improve and extend our group’s established methods for preparing carbon nanotubes and graphene through a combination of cutting-edge laboratory experiments and an ongoing review of newly published research articles.2. Fabricate new composites using the prepared materials and measure enhancements in their electrical and mechanical properties to better understand the relationship between the composite composition and its resulting properties.Smart Materials exhibit unique physical responses to external stimuli, and enable engineers to introduce innovative new features into their designs. Our group has over 10 years of experience with Smart Materials, and our current research aims to discover innovative new techniques to fabricate nanometer-scale conductive polymer transducer arrays by means of specially developed 3D printing technologies.The student will be responsible for the management and execution of each of the aforementioned research objectives. The student will work in close collaboration with experienced researchers to learn how to operate our group’s specialized materials preparation and testing equipment. In addition, the student will engage with other members of Western Engineering to experience first-hand how these research activities will positively benefit our society on a global scale.More details about your role in the project can be provided at the interview stage, and the scope of the activities can be tailored to appeal to your specific strengths and interests.This project is suited to an engineering student in the Material Science, Mechanical, Mechatronics or similar fields. To ensure the best fit for our team, we seek candidates with a positive attitude, strong initiative, and a passion for scientific discovery.The intern conduct lab experiments to make composite materials based on carbon nanotubes, and characterize their properties. Independent research abilities would be an asset; however, our research projects are conducted in a close-knit team atmosphere with support readily provided by experienced researchers.Finally, introductory knowledge of polymers or polymer composites would be beneficial but is not essential.
The goal of this project is to develop a transformative technology for the clinical assessment of neck injury recovery by incorporating innovative smart material sensors within a non-intrusive wearable device for extended monitoring of neck mobility. Our transdisciplinary team aims to leverage our established expertise in neck pain, fabrication of polymer devices, and wearable mechatronic systems to integrate soft sensors within a wearable tape, thereby enabling the monitoring of neck mobility at relatively low cost, whilst minimizing patient discomfort and impairment of neck motion.This goal will be achieved through the following research objectives: 1. Establish the capability to fabricate self-powered, wearable, and non-intrusive joint mobility sensors.2. Realize and validate the first prototype of an innovative wearable joint motion sensor array for the comprehensive monitoring of neck mobility.Smart Materials exhibit unique physical responses to external stimuli, and enable engineers to introduce innovative new features into their designs. Our group has over 10 years of experience with Smart Materials, and our current research aims to discover innovative new techniques to fabricate nanometer-scale conductive polymer transducer arrays by means of specially developed 3D printing technologies. As a member of Western's Bone & Joint Institute and the Western Cluster of Research Excellence in Musculoskeletal Health, we are engineering the use smart polymers as sensors in biomedical devices including cybernetic implants and wearable mechatronic devices.The student will be responsible for the management and execution of all of the aforementioned research objectives. The student will work in close collaboration with experience researchers to learn how to operate our group’s specially modified 3D printers and laboratory apparatus. In addition, the student will engage with other members of Western’s Bone & Joint Institute to experience first-hand how these research activities will positively benefit our society on a global scale.More details about your role in the project can be provided at the interview stage, and the scope of the activities can be tailored to appeal to your specific strengths and interests.This project is most suited to an engineering student in the Biomedical, Mechatronics, Mechanical, Electrical or similar fields.You will be responsible for enhancing the mechanical design and fabrication of prototype devices, designing the instrumentation for collecting the logged biomechanical mobility data via a low-power wireless interface, and integrating the energy harvesting capabilities afforded by the proposed technology.Finally, introductory knowledge of polymer science, 3D printing or biomedical devices would be beneficial but not essential. Independent research abilities would be an asset; however, our research projects are conducted in a close-knit team atmosphere with support readily provided by experienced researchers.
The goal of this project is to design, fabricate and characterize conductive polymer devices for microfluidics applications. Conductive polymers have been used both for sensing and actuation technologies and have promising applications in the field of microfluidics such as valves and micromixing as actuators and flow measurement and chemical detection as sensors.This goal will be achieved through the following research objectives: 1. Design of a smart polymer microfluidic device: Intrinsically conductive polymers are the smart materials that will be employed for this project. These materials exhibit changes in their electrical properties in response to applied forces or can produce mechanical motion when subjected to an electric potential. In this research objective, the student will design a microfluidic device that takes advantage of the unique properties of conductive polymers. 2. Fabrication of a microfluidic prototype: In this objective, the student will collaborate with experts in the field of microfluidics to fabricate the custom-designed microfluidic device. Electropolymerization, microfluidic casting and 3D printing techniques will be utilized for the device fabrication.  3. Characterization of the microfluidic device: This research objective serves to assess the performance of the designed device with the use of specialized flow measurement instruments.  Iterations may be required to obtain the optimal device design. 4. Validation and documentation of results: The purpose of this objective is to communicate the results of these activities. It will be critical to convey the main lessons learned throughout the project and suggestions to improve the prototype in the future.Smart Materials exhibit unique physical responses to external stimuli, and enable engineers to introduce innovative new features into their designs. Our group has over 10 years of experience with Smart Materials, and our current research aims to discover innovative new techniques to fabricate nanometer-scale conductive polymer transducer arrays by means of specially developed 3D printing technologies. The ability to fabricate 3D conductive polymer structures will offer new capabilities for this material which are not possible with traditional fabrication methods. Our advances have applications with electroactive cell scaffolds for tissue engineering, smart microfluidic valves for lab-on-a-chip and transducers in MEMS devices.The student will be responsible for the management and execution of all of the aforementioned research objectives. These activities include the design of the microfluidic device and its fabrication procedure, fabrication of the physical prototype, experimentally evaluating the device performance, and finally communicating the overall outcome of these activities. The student will work in close collaboration with experienced researchers to learn how to perform our group’s fabrication procedures.More details about your role in the project can be provided at the interview stage, and the scope of the activities can be tailored to appeal to your specific strengths and interests.This project is most suited to an engineering student in the Mechatronics, Biomedical, Mechanical, Electrical or similar fields. Hands-on experience with the use of mechanical testing machines and electrical measurements are desirable, but not essential. The student will be required to interpret laboratory measurements and to solve design problems involving electrical and mechanical properties. Independent research abilities would be an asset; however, our research projects are conducted in a close-knit team atmosphere with support readily provided by experienced researchers.Finally, introductory knowledge of polymer science or microfluidics would be beneficial, but is not essential.
Conventional additive manufacturing (AM) techniques are currently employed for realizing component geometries on the microscale, however, the production of accurate structures on the nanoscale remains elusive. These limitations are critical when developing devices composed of electroactive polymers: many electroactive polymers exploit ion diffusion as the primary transduction mechanism, therefore reducing feature sizes to the nanoscale is anticipated to greatly improve device response times and performance due to reduced diffusion distances. The goal of this project is to bridge the gap between current micro- and nano-scale fabrication technologies by developing AM techniques specifically designed for hierarchical electroactive polymers formulated for the subsequent deposition of controllable nanoscale features. This goal will be achieved through the following research objectives: 1. Assessment of candidate materials for their potential to be adapted for AM methods and compatibility for post fabrication processing to yield hierarchical nanostructures. Concurrent investigation of post-processing techniques, such as chemical vapor deposition and atomic layer deposition, to elucidate the formation mechanisms of these structures. These techniques will be assessed for their ability to produce uniform nanoscale morphology and the controllability of the resulting nanostructures. 2. Prototype devices will be fabricated using our group’s specially developed additive manufacturing processes for extrusion and photopolymerization of conductive polymer formulations and subsequent post-processing for applications which will benefit from the unique functionality of these complex three dimensional hierarchical nanostructures. 3. Development of specialized evaluation techniques to characterize the performance of these new fabrication methodologies.4. Validation and documentation of results: The purpose of this objective is to communicate the results of these activities, and in particular to assess the performance of these devices to evaluate the impact of the hierarchical structures. It will be critical to convey the main lessons learned throughout the project and suggestions to improve future device fabrication.Smart Materials exhibit unique physical responses to external stimuli, and enable engineers to introduce innovative new features into their designs. Our group has over 10 years of experience with Smart Materials, and our current research aims to discover innovative new techniques to fabricate nanometer-scale conductive polymer transducer arrays by means of specially developed 3D printing technologies. As a member of Western's Bone & Joint Institute and the Western Cluster of Research Excellence in Musculoskeletal Health, we are engineering the use smart polymers as sensors in biomedical devices including cybernetic implants and wearable mechatronic devices.The student will be responsible for the management and execution of all of the aforementioned research objectives. These activities include the design of the electromechanical system using a mix of analytical and CAD-based approaches, fabrication of prototype devices, experimentally evaluating the resulting prototype performance, and finally communicating the overall outcome of these activities. However, some flexibility will exist in the primary focus of the student due to time limitations, project progress, and student interests/strengths. For example, the student may have more time allocated towards investigating candidate materials, fabrication techniques, or prototype evaluation.The student will work in close collaboration with a PhD candidate coordinating the project to learn how to operate our group’s specially modified 3D printers and provide an introduction to conductive polymers. Initial progress of the project has commenced which will provide a base of knowledge and experience available for guidance to ensure a positive and successful experience for the student.  More details about your role in the project can be provided at the interview stage, and the scope of the activities can be tailored to appeal to your specific strengths and interests.This project is most suited to an engineering student in the Mechatronics, Mechanical, Chemical, Electrical, or similar fields. The student will be required to interpret laboratory measurements and to solve design problems involving electrical and mechanical properties. Independent research abilities would be an asset; however, our research projects are conducted in a close-knit team atmosphere with support readily provided by experienced researchers.Finally, prior knowledge of polymer science, 3D printing, or MEMS would be beneficial, but is not essential.
This project will investigate pyrolysis bio-oil upgrading via hydrodeoxygenation, where some of the bio-oils are produced at ICFAR (Institute for Chemicals and Fuels from Alternative Resources). Catalytic hydrodeoxygenation pathways, occurring at elevated temperatures (300 to 500°C), high hydrogen pressures (50 to 200 atm), have been mainly studied in fixed bed or mechanically stirred slurry (i.e., particle sizes in the range of < 100 μm) reactors. Commonly reported issues when upgrading pyrolysis bio-oils in these configurations are catalyst poisoning, coke formation, and reactor plugging. On the other hand, ebullated bed hydroprocessors are currently used for upgrading heavy oil feedstocks, where they adequately perform under similar constrains due to their intimate contact between the gas, liquid and solid phases as well as their semi-continuous catalyst addition and removal. Furthermore, the ability to alter the catalyst composition and maintain activity without a reactor shut-down provides much needed flexibility for biorefineries.Bio-oil hydrodeoxygenation will be investigated using an externally agitated batch 100 mL reactor capable of operating at elevated temperatures (up to 500°C) and elevated pressures (up to 5000 psi). The externally agitated hydrogenation reactor has the following advantages: (i) capable of investigating a wider range of catalyst sizes/shapes (i.e., no particle attrition issues commonly observed with internal impellers), (ii) improved internal temperature uniformity characteristics, and (iii) results provide an “upper boundary” for the bio-oil conversion with respect to the gas, liquid, and solid phases mixing (i.e., significantly improved interphase mass transfer for all phases). Recent studies have been carried out using model compounds (e.g., anisole) to establish appropriate catalytic formulations, where future work will continue to improve the catalyst performance while also investigate their use with pyrolysis oils.  My research focuses on multiphase reactor engineering, particularly using fluidized beds. My specific areas of interest include: global and local fluid dynamics, upgrading reaction kinetics, and reactor heat transfer characteristics. My research is generally associated to bio-oil and heavy oil upgrading processes, where a fluidized bed configuration can provide many advantages (e.g., improved heat and mass transfer, online catalyst addition/removal). These upgrading processes are currently vital for global fuel production due to the increasing trend in upgrading heavier oil feed stocks and the simultaneous push towards sustainable fuels. Some key parameters of interest for the project are to assess the impacts of internal catalytic mass transfer limitations and coke formation on the catalyst surface when using extrudates or spherical catalysts, which are required for an ebullated bed configuration. These characteristics are highly relevant when evaluating potential reactor configurations (e.g., fixed bed, trickle bed, ebullated bed, or slurry bubble column) for future bio-oil hydrodeoxygenation scale-up considerations.Bio-oil samples before and after the hydrogenation reactions will be characterizing samples using the following measurement techniques: Liquid analysis using GC-FID-MS to determine reaction conversion and product yields, Varian 4900 Micro-GC to identify the gas phase components, Flash EA organic elemental analyzer (i.e., C, H, N, S, O fractions) for bio-oil oxygen removal and C/H ratio quantification, IKA C 200 calorimeter to measure improvements to the fuel quality, Anton Paar SVM 3000 for liquid viscosity. This work is also carried out in collaboration with another professor (Dr. Jose Herrera) with expertise in catalyst characterization. The student will collaborate with a Masters or Ph.D. student studying pyrolysis bio-oil upgrading. The student will also be required to participate in weekly meetings with the supervisor and other collaborators. The student's role will include an initial literature review to familiarize themselves with the research area, operation of the experimental hydrogenation unit (already built), analysis of the samples before and after upgrading, and writing a report of their research findings before their departure. Relevant research contributions will be considered for publication with the visiting student as first author or co-author, depending on their role in the work. The project requires a good background in reaction engineering, heat/mass transfer, and chemistry. Any experience with high pressure equipment, catalyst preparation, hydrocarbon analysis, and/or gas phase spectroscopy (e.g., GC-FID-MS) would be an asset. The student should be comfortable in running experiments independently (following the proper training), analyzing samples obtained following experiments, and interpretation of results. The student will be expected to follow all safety requirements in the laboratory and should work well with other students. 
Photovoltaic (PV) solar panels convert sunlight into electricity. The PV cell conversion efficiency is inversely related to the cell temperature i.e. an increase in the cell temperature causes a decrease in the cell efficiency. Previous studies have shown that as the cell temperature increases from about 20 oC to 60 oC, the cell efficiency drops by up to 30%. The degradation of the PV cell efficiency due to temperature rise is unavoidable when the atmospheric temperatures are high e.g. in summer months or in Sunbelt regions. However, the efficiency degradation can be mitigated by introducing effective techniques for the heat removal from the PV panel. Phase change materials (PCMs) have been gaining significant attention as an effective heat storage media. PCMs store energy primarily in the form of latent heat during the phase change i.e. they absorb energy as they melt, and they release energy in the form of heat at a constant temperature as they solidify. Our research group is actively involved in conducting research on PCM-based thermal energy storage systems. The current project is focused on the integration of PCM-based thermal energy storage to remove heat from the PV panel and eventually dissipate it to the outdoor air. The experimental will be conducted on a small scaled-model in the lab. The specific objectives are (i) to characterize the behavior of the PCM when it melts by absorbing heat from the PV panel and (ii) to study the heat transfer from the PCM storage to the surrounding air.My specific expertise is in energy systems, heat transfer, turbulence, and interfacial thermo-fluid processes. I have an active research program aimed at improving the understanding, and contributing to the scientific knowledge of the relevant key fundamental processes, and to use this knowledge to solve problems of practical interest. I have been actively involved in renewable and sustainable energy research. My work in renewable energies involves solar and wind related research while my research in the sustainability area is focused on the energy storage primarily in the form of heat. The student will be fully engaged and work under the supervision and mentorship of the professor and the graduate students in various tasks related to the project as described below:1. Assist in the fabrication and setup of the small scale test model of the thermal storage system2. Assist in the instrumentation of the system to measure important parameters such as temperature, heat flux, etc.3. Assist in the data acquisition and monitoring of the system performanceBy participation in these activities, the student will develop/enhance skill in experimentation and measurements. By involving in the performance evaluation, the student will develop/enhance analytical skills particularly those related to heat transfer and fluid mechanics.Third or fourth year mechanical engineering student with strong aptitude and interest in experimentation, heat transfer and fluid mechanics.
The project will be consisting in modelling the relationship between functional connectivity and structural connectivity. Using the same MRI scanner infact it is not only possible to measure the activity of the brain, the blood oxigen level dependent signal but also to extract the number of fibers which are connecting the different regions of the brain.  The project wants then to predict the correlation between the activity in each pair of regions starting from the number of fibers connecting these two regions. In order to do so we will use the Ising model, a model which has been introduced in Physics to expalain phase transitions in the ferromagnets, in a generalized form. The spins will represent the activity in each differnt region of the brain, spin up active, spin down non active, and the coupling between each pair of spins will be given by the number of fibers connecting the corresponding regions represented by the two spins. The system will be then considered in contact with a thermal bath at temperature T which can transfer thermal energy to the spins and make them flip. Because spins wants to be parallel to minimize energy, especially the spins which are highly coupled will tend to flip at the same time. By simulating this system we will be then able to test if the oscillations of the spins have the same spatial patterns as obsereved empirically in the brain.  If my initial background is in particle physics, my actual research is in neuroscience. In particular I'm focusing my research on the spontaneous activity of the brain as measured by functional magnetic resonance imaging. It is now proven that brain activity at rest is still oscillating and these oscillations are organized in spatial patterns, meaning regions of the brain that oscillate togehter. These spatial patterns are consistently found in awake healthy subjects but can partially or fully affected by  pathological situations. My main reserach is to develope diagnostic tools by looking at these spatial patterns in different pathological conditions.  The student will run simulation and test the ability of the model to predict empirically data. Data have been already collected and preprocessed so that the student will be able to work right away on the modelling.The student will need to have computational skills  in matlab or pithon or any other language is confortable with and possibly some experience in modelling. To have some experience in neuroimaging my help but it will not be necessary. 
Data Mining, an important part of the Knowledge Discovery in Databases (KDD) process, has recently found several diverse applications. Data Mining involves the analysis of (typically) large data sets in order to discover underlying patterns and trends that cannot be discovered with conventional database techniques and tools such as SQL. It includes interesting aspects of machine learning and challenges established notions of algorithm development.Given that the Laser Interferometer Gravitational Wave Observatory (LIGO) has made the third verified detection of gravitational waves (GW), we are interested in the application of data-mining processes to investigate various topics such as the isolation of noise triggers when gathering GW data from detectors. Due to the large size of the data sets from auxiliary channels and the detection channel, as well as the high frequency of glitches, accurate identification of GW events is a challenge. Glitches are non-Gaussian noise artifacts that can be mistakenly identified as transient GW signals. There is a large spectrum of noise triggers, and robust identification and elimination of the glitches will greatly assist in the detection of GW, as glitches increase the required signal to noise ratio required for detection. Machine Learning Algorithms such as Artificial Neural Networks, Support Vector Machines and Random Forests improve the current algorithm efficiency of gathering GW detector data. This project is relevant for international collaborations, such as the upcoming Indo-Canadian collaboration IndIGO on the detection of GW, and the current French-Italian collaboration VIRGO.Correct identification of GW signals will make a major impact in this new era of GW astronomy. It will open a new window for understanding processes that take place around black holes, and the interior of astrophysical sources such as pulsars and galaxies. It will provide insight into neutron star mergers and the equation of state of a neutron star.My research areas are in the field of mathematical and theoretical physics. My doctoral thesis was on the Photoproduction of gravitational waves(GW). I have researched on the detection of GW for the past 20 years. I collaborate internationally on GW projects, and published articles in Physics Reports, Classical and Quantum Gravity, etc. I have trained senior undergraduates and graduate students on the study of GW forms. My former M.Sc. student, Marc Normandin, was on the LIGO team for the first 2015 detection of GW, who received the Special Breakthrough Prize in Fundamental Physics from the Milner Global Foundation.The MITACS intern(s) will apply knowledge of statistics to the data mining process. They will learn the processes involved in developing a conceptual basis of Artificial Neural Networks, Support Vector Machines and Random Forest approaches, as well as the implementation of relevant software for these techniques. They will study the recent papers on the detection of gravitational waves (GW) by LIGO and other relevant papers. With that background, the student will utilize and optimize methods in order to isolate noise from LIGO data sets, so that the efficiency and accuracy of GW detection can be improved. The student will learn to systematically extract relevant data from the LIGO database, and to work effectively with different file formats and retrieve datasets. He/she will learn and develop relevant algorithms towards improvements of detection capability and analysis efficiency for LIGO. In addition, he/she will learn to communicate effectively with professors from other institutions, who are experts in relevant areas. The student will acquire valuable experience and connections by interacting with and assisting research colleagues. The student will obtain GW templates from LIGO team scientists, and through comparison, conclude on the optimal machine learning algorithms.The student should be strong in Statistics, Mathematical Methods, and Computer Science. Strong coding skills in C/C++ and Matlab is required. Experience with parallel computing is desirable. Knowledge of machine learning algorithms is an asset. He/she should be enthusiastic about the exploration on the topic of gravitational waves. The student should also have a background in physics and interest in astronomy and astrophysics.
In this project, we seek to use the tools of queueing theory to develop a mathematical model of India’s judicial system and to use this model to study the existence of delays and backlogs in the Indian court system. Our model will be used to study the effect of repeated adjournements, the use of special tribunals, the limited number of judges relative to the number of cases, and other features of the Indian court system. We plan to use our model and publicly available sources of data to analyze and compare various measures that have been proposed for the reduction of delays, the speedy completion of trials, and reduction in time spent in prison by persons awaiting trial. We will consider the relative impact of measures such as an increase in the number of judges, the use of special courts and tribunals, the use of alternative dispute resolution mechanisms, improvement in record-keeping and physical infrastructure, and improved training of investigators leading to a reduction in the need for adjournements. Subsequently, based on our analysis, we plan to recommend measures to minimize delays and streamline the functioning of the judicial system. We plan to quantify the benefits that will accrue from the implementation of these measures. We will seek to determine the sequence in which these measures should be implemented to ensure the most rapid reduction in delays. I use operations research tools to attempt to find optimal or near-optimal solutions to problems faced by manufacturing and service organizations. My current research interests include the application of operations research tools to the study of judicial systems.The student will be required to assist in the development of mathematical models of India's judicial system. The student may be required to gather data and to use it to test the validity of the model.The student should have a thorough understanding of queueing theory and queueing systems. 
All operations research models are based on assumptions about the system being modelled. Thus, for example, in a model used by a marketing department within a firm, it may be assumed that the demand for one product is not affected by the demand for another product produced by the firm. The optimal decisions prescribed by such models depend on these underlying assumptions. Military operations research models are also based on assumptions. These assumptions may occasionally be scrutinized and criticized by other researchers on mathematical grounds, but they are almost never scrutinized for possible cultural and ethnic biases. For instance, models of counter-insurgency warfare may count civilian casualties on only one 'side' of a conflict and not the other, reflecting a possible ethnic bias on the part of the modeller. This project will require a close reading and examination of the military operations research literature, particularly literature relating to counter-insurgency warfare. It will require an understanding of operations research tools and an interest in the social sciences and humanities, particularly fields such as history and sociology, and a certain degree of sensitivity to issues relating to culture and ethnicity.My research has focused on the use of operations research and mathematical tools to build models of business-related problems, particularly scheduling problems. I have now developed an interest in the impact of the biases and preferences of modellers and decision-makers on the building of such models. Significant advances in operations research modelling occurred during World War II, and the application of operations research to military problems continues to be an important and active area of research. I have become interested in the cultural and ethnic biases that drive the assumptions that form the basis of many military operations research models.The student will be required to review the military operations research literature and to attempt to identify the cultural and ethnic biases that drive the assumptions that form the basis of mathematical models in this body of literature. The student will thus be required to examine this body of literature from the perspective of a researcher in the social sciences and humanities. The student should have the ability to search databases and to read and synthesize a  body of literature with significant mathematical content. The student should have good mathematical skills and writing skills and a high degree of sensitivity to issues relating to culture and ethnicity.The student should have:(i) an understanding of operations research and an ability to read and understand operations research literature, and(ii) an interest in the social sciences and humanities and a degree of sensitivity to issues relating to culture and ethnicity.The student should preferably have taken courses in operations research and optimization. Such courses may have been taken as part of an undergraduate program in computer science, mathematics, industrial engineering or operations research. The student should also have an interest in the social sciences and humanities, possibly reflected by courses taken in these areas.
Problems relating to scheduling theory have been addressed by researchers in computer science, operations research and discrete mathematics. Simple approximation algorithms (heuristics) have been proposed for several NP-hard scheduling problems. For instance, the LPT algorithm may be used to obtain a good solution to the problem of minimizing the makespan for a set of n jobs assigned to a set of m identical parallel machines. It is relatively easy to show that the ratio of the LPT makespan to the optimal makespan cannot exceed 4/3 - 1/(3m), and that it is possible to construct problem instances that attain this bound. For approximation algorithms for other NP-hard problems, bounds are sometimes harder to prove. For instance, for a set of m jobs assigned to n parallel identical machines, there exist a very large number of flowtime-optimal schedules i.e. schedules that minimize the total completion time of this set of jobs. Finding the schedule with the lowest makespan in the class of all flowtime-optimal schedules is an NP-hard problem. The LD algorithm provides a good solution to this problem. In 1976, Coffman and Sethi ([1]) conjectured that the ratio of the LD makespan to the optimal makespan could not exceed (5m-2)/(4m-1). In 2015, Ravi and Tuncel ([2]) proved this conjecture by building on work by Ravi, Tuncel and Huang ([3]).This project focuses on: (i) Defining new easy heuristics for NP-hard scheduling problems, (ii) Proving bounds for these new heuristics and for existing heuristics.References[1] E. G. Coffman, R. Sethi, Algorithms minimizing mean flowtime: schedule-length properties, Acta Informatica 6,1-14,1976.[2] P. S. Ravi, L. Tuncel, Approximation Ratio of LD Algorithm for Multi-Processor Scheduling and the Coffman-Sethi Conjecture, arXiv:1505.01005v2 [cs.DS][3] P. S. Ravi, L. Tuncel, M. Huang, Worst-Case Performance Analysis of Some Approximation Algorithms for Minimizing Makespan and Flow-Time,arXiv:1312.3345 [cs.DS]My current research involves the use of discrete mathematics and optimization tools to obtain upper bounds for the performance of approximation algorithms (heuristics) in scheduling. For instance, the LD algorithm may be used to obtain good solutions to the problem of finding the schedule with the lowest makespan in the class of all flowtime-optimal schedules.  My co-author and I recently provided a proof of a conjectured upper bound for this problem. (i) Proposing simple heuristics for scheduling problems, (ii) Proving bounds for these heuristics and for existing heuristics, and possibly (iii) In the absence of a provable bound, writing computer programs to test the performance of these heuristics. The proving of bounds will be the most significant element.Essential skills/background: Deterministic operations research, discrete mathematicsUseful: Programming skillsStudents with a background in Computer Science, Operations Research/Industrial Engineering, and Mathematics are likely to have the required skills.
Over the decades, management scientists have used mathematical tools to build models that are intended to assist firms in the selection of appropriate locations for a new facility. While the specific techniques and mathematical details vary widely from one model to the next, these models have one feature in common. All these models rest on the assumption that facility location decisions, in general and specifically in a global context, are based on an evaluation of the tangible monetary costs and benefits associated with each possible location. Given this assmption, the main obstacles in the determination of the best locations are regarded as being related to the mathematical complexity of the problem. The focus of the academic literature is thus on developing mathematical techniques that make it possible to obtain a near-optimal solution to the facility location problem. An examination of actual global facility location and investment decisions suggests that the management science approach to the facility location issue is incomplete. Clearly, the facility location problem is not always viewed in actual firms as primarily a complex optimization problem. Many firms have managers and founders who are members of an influential diaspora and who prefer locating facilities in their countries of origin. Thus a manager’s motivation in setting up a facility in a particular country may be driven by her perceived need to return to her roots and to contribute to her country to origin. This need might override the need to maximize future profits or the market capitalization of the firm.This project will seek to examine the existing literature and to use focus groups, interviews and surveys to determine whether there exists sufficient evidence to support the hypothesis that location decisions are often driven by the fact that managers and enrepreneurs are members of diasporic communities. My research has focused on the use of mathematical tools and models to examine business-related problems. However, I have increasingly become aware of the inadequacies in such models. Such models tend to focus on tangible, measurable and quantifiable criteria, particularly criteria that can be expressed in monetary terms. However, in the real world, decisions are often based on criteria that cannot be quantified or expressed in dollar terms.  I would like to study the impact of such criteria on decisions taken by managers and entrepreneurs.The student will be required to:(i) Conduct a literature search to find evidence and examples of the influence of diasporas on facility location decisions,(ii) Use qualitative research techniques such as focus groups, interviews, and ethnographic studies to understand the factors that drive the faciity location decision, and (iii) Use surveys to understand the factors that drive the choice of one potential location over another.The students should have skills, training and preferably prior experience in the use of qualitative research tools such as focus groups, interviews and ethnographic studies. Experience in conducting surveys is also useful. A student in the humanities and social sciences would be a good fit for this position.
The student will conduct an independent research project in my lab using microscopy based techniques to study aspects of fish physiology. There will be some flexibilty in defining the actual project applying the scientific method. The project will include animal care, tissue sampling and processing for histology, sectioning, and microscopy and image analysis. Notably, the project will include learning to use immunohistochemistry. This is a powerful technique used across biological and clinical disciplines and thus is highly applicable both within and outside of basic reseach. The lab is well equipped for all of these proceedures and full training will be provided. My specialized research area is in fish physiology which involves studying how fish have specialized to live in an aquatic environment which presents them with some unique challenges. More specifically, I study the mechanisms of how they maintain their water and ion balance which is largely done by their gills. The gills are a multifunctional organ that are also involved in respiration, waste elimination and detoxification. My experimental approach makes strong use of histological and microscopic techniques, specificially with immunohistochemistry to study the proteins involved. See my cv for relevant publications.The student will be given some options for a project that can be conducted within a three month period. Following, initial training in histological techniques (sectioning and staining) and microscopy using a state of the art Leica DM5500 fluoresence photo microscopy, the student will execute the project work. This will involve sample preparation (disection, fixation), embedding, sectioning, immunohistochemical staining and image collection and analysis. A  proper lab book wiill need to be kept.A  background in biological science with a strong interest in animal biology and fish in particular. The student should have some basic laboratory skills to prepare solutions and a desire to learn histological and microscopic techniques. A degree of manual dexterity is required for lab work. Full hands-on training will be provided. The lab is fully equipped for the intended work.
The research project aims to prepare new polycyclic aromatic hydrocarbons that are designed to self-assemble to form columnar liquid crystalline phases that feature extended pi-stacked arrays.  By virtue of the pi orbital overlap in the extended columns, these materials can behave as organic semiconductors for use in organic electronics.  Despite the potential of these materials, the relationship between  molecular structure and liquid crystalline properties remains poorly understood.  This study aims to address this knolwedge gap by preparing a series of structurally related polycyclic aromatic hydrocarbons and compare their liquid crystalline properties.Specifically, the project involves the synthesis of a series of dibenzanthracenes using modern methods in organic synthesis and to characterize these materials using techniques such as polarized optical microscopy and differential scanning calorimetry.My research involves the using synthetic organic chemistry methods to prepare new materials.  Specifically, we focus on the preparation of novel polycyclic aromatic hydrocarbons that are designed to self-assemble to form columnar liquid crystalline phases.  The ultimate goal of the research is to better understand how modifications to molecular structure influence self-assembly, and to design materials that can function as semiconductors in organic electronic devices.The role of the student is to plan and execute multistep organic syntheses, to characterize the products using spectroscopic methods such as nuclear magnetic resonance (NMR), and to study the liquid crystalline properties using methods such as polarized optical microscopy.  The main activity of the proposed research will be multistep organic synthesis, so a knowledge of and interest in organic synthesis and spectroscopic characterization is important.Students require some knowledge of the theory and experimental methods in organic synthesis, including characterization using techniques such as NMR spectroscopy.  A knolwedge of UV-visible and fluorescence spectroscopy is an asset.
How significant is international experience and training for health care workers and managers in India? This research project consists of literature reviews, media analysis and case study analysis of Indian corporate health care interests to determine how significant international expertise and training is to the current development of corporate health care in India. This includes management and clinical professional training, be it doctors, nurses and other health professionals. The current period of health care globalization demands we adopt a conceptual framework that recognizes global integration and interaction between health human resources for health (HRH) systems across different jurisdictions.  Literature on HRH global migration has been conceptualised through various approaches, including push-pull, brain drain, global care chain, post-colonial, and more recently through what can be characterized as a global political economy (GPE). Using a GPE lens this research project will examine how national health  systems in India are increasingly responsive to and shaped by internationalized HRH labour markets where professionals are exposed to international training. The role of public and private regulation in the area of health professional training will be examined in light of global migration circuits. The research will provide a literature review and media analysis that can contribute to a research proposal examining how widerspread global skill development in HRH is and what role it might play in tendencies toward a more marketized health care sector in India. Research will examine the medical and nursing training sector, as well as the growing medical tourism sector in India. Dr. Margaret Walton-Roberts is a professor in the Geography and Environmental studies department at Wilfrid Laurier University Ontario,  and affiliated with the Balsillie School of International Affairs. She is currently associate director of the International Migration Research Centre at the Balsillie School.  Her research addresses gender, Indian migration, immigrant settlement in Canada, and the impact of transnational networks in both source and destination locales. Currently she is working on the global migration of health care workers, and this project is an extension of this research.  The student will work with the research lead and other members of the International Migration Research Centre based at the Balsillie School of International Affairs. We have a team of faculty and researchers working on a number of projects in the area of international migration and diasporas and development. The student will a) complete a literature review of relevant academic and policy documentation on the corporatization of health care in India with a focus on the role of international professional migration, Non-resident Indian investment in the heath sector, and the privatization of health educational institutions that train professionals for international migration opportunities.  b) assess of the role of health professional regulators in India and their global orientation in terms of training, curriculum development and regulatory testing. c) Analysis of literature related to medical tourism in India and the degree to which internationally experienced health professionals are incorporated into this growing sector. This work will rely on academic and government reports. d) Compile reports on individual corporate health groups in India to register the degree of international exposure evident in the experience of medical and management staff. Most of this work is desk based research with the goal of generating a report about knowledge gaps that need to be addressed through original research subsequent to the completion of this stage of research.  Effective research and literature synthesis skills, web based research skills, good writing and software skills (especially experience with qualitative data management systems such as Nvivo, or a willingness to learn). This is mostly desk based research that will require the formulation of inventories of literature on health care corporations in India and their international connections. It will also demand policy analysis of health professional regulators in India, so some familiarity with recent policy changes in this area, and the relevant state and central government ministries active in health professional training and regulation will be an asset.
This project “Community-based Platforms for Innovation” is designed to study the contextual environment (ecosystem) that supports entrepreneurship and innovation. It is aimed at: (1) Assessing the places (e.g. co-working spaces, incubators, accelerators, and innovation centres) and resources that support learning, collaboration, innovation and development of a business concept; and (2) Understanding the socio-economic and cultural aspects that impact economic and social development in small to medium sized cities in Canada. This project builds on a 2017 Globalink Research Intern project “Community Spaces and Maker Places as Micro Ecosystems” that focused on identifying and assessing makerspaces in small to medium sized cities in Canada. The goal of the 2018 project is to identify and examine the contextual imperatives that contribute to the launch and success of for-profit enterprises and social enterprises. First priority is to identify communities with resource centres designed to support entrepreneurship and innovation. Second priority is to understand how these resource centres are established, funded and operate; what services they provide and how they recruit; who they serve; and how they measure results. Third priority is to develop a conceptual framework to describe these community-based platforms (ecosystems). The study will include the 20 communities that are part of Startup Canada because of their commitment to building a growing community of entrepreneurs. Startup Canada provides an additional level of support and resources for start-ups in these communities. The study will also examine provincial and national programs and community partners that provide support and financial backing to encourage the growth of small businesses and entrepreneurship, especially for indigenous communities, women, and young people (18-29 year olds). A final project report will be written and presented by the Intern at the Schlegel Centre for Entrepreneurship and Social Innovation at Wilfrid Laurier University.My research focuses on innovation, entrepreneurship and community development (especially economic development in peripheral regions). It has included publishing numerous case studies, a Canadian edition of a textbook (New Venture Creation) and recent articles on bootstrapping a venture and serial entrepreneurs. I am currently working on a five-year funding grant from the Social Sciences and Humanities Research Council of Canada: “Economic and community development: Examining the causes and consequences of change in sparsely populated areas of Northern Canada”. This project will continue these research efforts by assessing how a community provides opportunities for people to create, learn, network, and innovate. This project is a unique opportunity for a student to gain first-hand knowledge about innovation, the dynamic process of entrepreneurship and how these can contribute to the economic and social viability of communities. This internship will provide a new experience for a student since he/she has probably never done this kind of socio-economic research. The Intern may be surprised to find that there is a vast amount of information to examine and organize during the process of discovery. Within a few days of sifting through primary data and information, however, insight, perception, intuition, and discernment will begin to kick-in. The project will gain momentum and the Intern will take ownership of the project as his/her own. This is when the Intern can take the project in several directions – based on discovery of new knowledge and new ways to examine the issue. The method of research will be to find out as much as possible about community-based platforms. The primary data can be obtained on the Internet, by talking to people involved in these platforms and making on-site visits. The focus of this research is at the cutting edge of finding new and dynamic ways of living and working in the 21st century. We are living during a time when individuals can decide to seek meaningful work as a business entrepreneur or as a social entrepreneur in order to make a significant contribution to the world in which they live. Perhaps the Intern will also decide to develop such a business or social enterprise.The Research Intern will have studied a broad range of subjects and is interested in making their community a better place to live. The Intern needs to be proficient in spoken and written English and online research and use of PC and software; comfortable doing field-research including interviews (in-person and electronic) and using public transportation; excellent interpersonal communication abilities; and strong conceptual and analytical skills. The Intern must be a self-starter who is capable of following through on leads and opportunities as well as the ability to overcome road-blocks encountered during the research process.
This research project “Social Innovation Hubs: Impact on Social Problems and Issues in Canada” will be an exploratory or baseline study. The focus of the project will be to: (1) Identify and analyze the places (social innovation hubs) that provide co-working space for social entrepreneurs/innovators - where the hubs are, their stated purpose/goals, and what they have accomplished to date. These include “Impact Hubs” that are members of the Impact Hub international network (e.g., Ottawa, Toronto, Montreal, Vancouver) and centers for social innovation that were founded in Canada (e.g. CSI in Toronto, hubcap in British Columbia); (2) Understand the role that social innovation hubs play in providing solutions to socio-economic problems and issues for the citizens and communities in Canada; (3) Undertake a comprehensive analysis of the social enterprises created by the collaboration of social entrepreneurs in the impact hubs; and (4) Prepare one or two case studies on specific social innovation hubs, the social enterprises that were established, and the communities and people that benefited. This research will provide answers to the questions - who, what, where, and how socio-economic issues and problems are being addressed. The findings in this study should also provide guidance on how social innovation hubs can be replicated in the future. My research focuses on innovation, technologies and entrepreneurship in numerous national and international contexts (especially economic development in peripheral regions). It has included publishing numerous case studies, a Canadian edition of a textbook (New Venture Creation) and recent articles on bootstrapping a venture and serial entrepreneurs. I am currently working on a grant funded by the Social Sciences and Humanities Research Council of Canada: “Economic and community development: Examining the causes and consequences of change in sparsely populated areas of Northern Canada”. This project aimed at improving the socio-economic well-being in Canada’s communities will continue my ongoing research.The project offers a unique opportunity for the Intern to gain first-hand knowledge of social innovation hubs. The Intern will play an active role in all phases of the research and be responsible for obtaining all of the data needed for this study. The first priority for the Intern will be to define/understand the concepts that are central to this research study. This will include social innovation/entrepreneurship, impact hubs, social enterprises, socio-economic problems and issues, etc. The second priority will be to prepare a comprehensive picture of the social innovation hubs, social enterprises created, and the social and economic benefits for communities and individuals in Canada. Most of this work can be done through internet search, phone calls and personal contacts. The Research Intern will be expected to provide several written documents including a final report and one or two case studies. The intern can also present a summary of the research and case studies in a seminar at the Schlegel Centre for Entrepreneurship and Social Innovation at Wilfrid Laurier University.The student will need a well-rounded educational background. He/she will need strong conceptual and analytical skills, excellent interpersonal communication abilities, and proficiency in spoken and written English.  The Intern must be able to do online research as well as field-research and (in-person and electronically). He/she will need to be a self-starter, be well-organized and be capable of following through on leads and opportunities, especially in trying to find any social innovation hubs located in Canada.  This will require the ability to overcome road-blocks encountered during the research process.
We are looking for 1 professional and driven students to join the research team at the International Migration Research Centre (imrc.ca), located in the modern Balsillie School of International Affairs, an institute for advanced research, education, and outreach on global governance. During the internship, the interns will work with the IMRC on an exciting project focused on gender, migration and development. Given the strengthening of this paradigm, international comparative case study research is needed to provide a more thorough analysis of the gendered processes, practices and outcomes of remittance sending in relation to development.The IMRC will be carrying out primary research (interviews and surveys), and statistical and policy analysis pertaining to important questions around gender, development, remittances and migration.  Guided by our collaboration with UN Women and the Global Migration Group, these analyses will be integrated into a series of research papers aimed at a global audience.  Important questions to be addressed in these reports include: Do remittances foster uneven development outcomes for women and men? Are social remittance transfers shifting gender roles or power relations? Does remittance-led development improve gender equality or further promote inequalities? Does remittance sending produce greater empowerment or vulnerabilities for migrant women?These questions will assess how the growth in remittances affect the empowerment of women migrant workers, their agency and autonomy. The IMRC will be focusing on a series of case study corridors, including Mexico-Guatemala, Mexico-Canada, the Dominican Republic-US, the Philippines-Canada and Morocco-Spain. Throughout the project, the IMRC will be working with a set of key Non-Governmental Organizations (NGOs), Civil Society Organizations (CSOs) and partners to conduct research and gather the evidence necessary for this initiative. Dr. Jenna Hennebry’s research focuses on labour migration, gender and development. As the director of the International Migration Research Centre, she has worked on a variety of projects that centre around key issues surrounding the migration discourse such as the incorporation of gender, the link between migration and development, remittances, foreign worker programs, the migration industry, bilateral labour mobility agreements and the impact of migration on transnational families. During her career, she has worked with key international organizations such as the World Bank and the United Nations. Dr. Hennebry is able to communicate with students in English, French and Spanish. The successful interns will participate in daily research activities at the International Migration Research Centre (IMRC). We are looking for two students to conduct primary and secondary research on issues surrounding remittances, gender, development and migration. They will be provided training in research ethics and review processes, academic publishing and report writing for international organizations, quantitative and qualitative analysis, and research design. Interns will also  increase their proficiency in writing short reports, memorandums, briefs and papers, while strengthening their research skills. The interns will be asked to compile information, analyse data and present their findings to colleagues working on the project. Throughout the process, they will work closely with the research team and have opportunities to interact and build networks with various internationald and national level organizations and partners (e.g. UNWomen, Global Migration Group, IOM, etc.). Finally, the students will help in the process of drafting papers focusing on gender, migration and development. This will provide them with the opportunity to expand and polish their academic writing skills (in both English and Spanish) and will also allow them to work closely with experts in the field of migration. Students will be given the opportunity to publish work in the IMRC's Policy Points series. During the course of the internship, students will be provided an office at the Balsillie School of International Affairs (BSIA- See: https://www.balsillieschool.ca/) and take advantage of all of the resources at the International Migration Research Centre (imrc.ca). This modern facility will give students a chance to interact with a variety of professionals from diverse interest areas and backgrounds, and will provide them with a meaningful and fulfilling work experience which will tangibly enhance their career development.The IMRC is looking for hard working and enthusiastic individuals with excellent research, written and oral communication skills to join the team. Students from political science, development, gender/women's studies, international relations and related backgrounds or disciplines will be closely suited for this position. An interest in gender, migration, and economic or development is considered an asset for this position. Due to the case study countries outlined previously, the ability to read/write proficiently in English and Spanish will be needed. 
The study of nonlinear dynamics and chaos theory has led to great progress in the modeling and control of various real-world systems including lasers, biological systems, robotics, signal processing and financial systems. The chaotic behaviour in these systems is characterized by their extreme sensitivity to small perturbations - a phenomenon popularly known as the butterfly effect. At the quantum level of atoms and photons, the concept of nonlinear dynamics and chaos is ambiguous due to the quantum uncertainty principle and the apparent linearity of quantum mechanical evolution. In this project, our goal is to characterize and control chaotic dynamics at the quantum level. These studies will give us a fundamental understanding of the connections between the microscopic quantum world and our macroscopic classical world. Furthermore, they will help to build a toolbox of quantum control necessary for a variety of future applications including and ultra high-speed quantum computation, design of new molecules for chemical and biological purposes, precision measurements techniques, and quantum cryptography and security. This proposed research project will focus on analyzing a specific system of cold atoms interacting with laser and magnetic fields. Previously we have analyzed the effect of chaos on quantum correlations or entanglement - an important resource for quantum computing. The student will perform numerical simulations to identify and analyze this chaos in the quantum dynamics. This will include studies of entanglement and quantum phase transitions. The chaotic system we are studying has been experimentally implemented recently. The student will also have the opportunity to experimentally test the system in the IBM quantum computer. Our calculations will use experimentally feasible parameters and help guide future quantum control experiments. Waterloo is a major hub for quantum information science and the student will have the opportunity to interact with leading researchers in theory and experiment.My research is in the area of quantum information science, which is the study of how to harness the laws of quantum physics to perform computing, communication and information processing. My expertise lies in the areas of chaos theory, quantum computing and communication, quantum optics, quantum control and measurements, entanglement, and the physics of ultracold atoms. I am a theoretical physicist, but I have been working closely with experimental groups.Given the relatively short duration of the project, the student will learn about the specific system to be studied by first running existing numerical programs and reproducing known results. Once the student has developed an understanding of the system, he/she will modify the existing programs to write new modules and extend our studies of the system. In particular, the student will explore the system dynamics as various parameters and terms are modified. The student will develop codes to calculate specific properties of the systems such as entanglement, decoherence, discord etc. Furthermore, the student will learn how to program the IBM quantum computer and implement the quantum dynamics on it. The work will be carried out together with a more senior PhD student in my group. The student will meet with me every week to discuss the project and will be expected to maintain a journal (similar to a lab notebook) of his/her progress as well as challenges faced. At the end of the project he/she will submit a report and give an oral presentation to the rest of the research group members. Any new results produced will be submitted for publication in a research journal such as Physical Review. The student will participate in the writing of the paper and/or will present the results at a conference if the opportunity arises.The student should have taken a course in Quantum Mechanics at the third or fourth year level. A background in linear algebra, and some knowledge of computer programming or numerical software such as Matlab or Mathematica is preferred. Knowledge of quantum computation or chaos theory is not required, but would be advantageous. The student should have good communication skills and be comfortable working with other students.
In 1935 Einstein, Podolsky and Rosen described a paradox that led them to question the completeness of quantum mechanics. The EPR paradox arose from the fact that measurements of one member of a correlated (entangled) pair of quantum objects seem to instantaneously affect the other member, no matter how far away - an effect Einstein called 'spooky action at a distance'.  Quantum entanglement is now known to play an important role in quantum computing and information processing.  It may help to revolutionize computing and secure communication, and allow new tasks such as teleportation. This project will explore the nature of quantum correlations between multiple quantum bits (qubits). Correlations in systems of two particles have been studied in the past, due to the feasibility of performing experiments with photons, atoms, or ions. Recently we have begun to analyze quantum networks of three or more particles and we have developed new tasks such as quantum voting. The next steps will be to study other interesting systems of 3 or more particles in order to develop a general description of the N-party case. The student will study different measures of quantum correlations such as entanglement and Bell’s inequalities, and work with others to characterize quantum correlations and design and analyze novel communication protocols. He/she will experimentally explore quantum correlations and implement small-scale algorithms on the IBM quantum computer. He/she will explore long-debated questions about the nature of quantum mechanics and gain an understanding of this cutting-edge field. The outcomes of the project will help towards developing novel and robust future quantum technologies.My research is in the area of quantum information science, which is the study of how to harness the laws of quantum physics to perform computing, communication and information processing. My expertise lies in the areas of chaos theory, quantum computing and communication, quantum optics, quantum control and measurements, entanglement, and the physics of ultracold atoms. I am a theoretical physicist, but I have been working closely with experimental groups.This project will involve both numerical and analytical work. Since the time is short, the student will first run existing simulations and perform calculations for two-particle systems to reproduce known results and develop an understanding of different measures of quantum correlations such as entanglement, discord and Bell’s inequalities. The student will also learn about our recent work on secure communication using multiparticle correlations. He/she will then extend the calculations to specific multiparticle quantum states and numerically explore correlations in the states, and their use for quantum information processing. Given the time constraints, the student will focus on systems of three to five particles and try to identify patterns that will help us to develop a picture of n-party correlations. The work will be carried out together with a more senior PhD student in my group, and will use the high-performance computing facilities available through Compute Canada. Furthermore, the student will learn how to program the IBM quantum computer and implement small-scale quantum experiments. The student will meet with me every week to discuss the project and will be expected to maintain a journal (similar to a lab notebook) of his/her progress as well as challenges faced. At the end of the project he/she will submit a report and give an oral presentation to the rest of the research group members. Any new results produced will be submitted for publication in a research journal such as Physical Review. The student will participate in the writing of the paper and/or will present the results at a conference if the opportunity arises.The student should have taken a course in Quantum Mechanics at the third or fourth year level. A background in linear algebra, and some knowledge of computer programming or numerical software such as Matlab or Mathematica is preferred. Knowledge of quantum computation is not required, but would be advantageous. The student should have good written and oral skills, and be comfortable working with other students. 
The Accessibility for Ontarians with Disabilities Act (AODA) became a law in 2005; it aimed at identifying, removing, and preventing barriers to the full participation of people with disabilities in the life of Ontario. The AODA and applies to government institutions, nonprofit organizations, and private businesses in Ontario that have one or more employees. While  AODA has deadlines specific to the size and type of organizations; many of those organizations are missing their accessibility deadlines; one of the practical steps to implement OADA is to make an inventory of the pending accessibility issues in an organization. However, there is no universal toolin place to allow such inventory.On the other hand, collective community-based effort, using ICT, can be of great help to document and inform OADA needs in an organization. Collective Collaborative work has been very useful in Tagging Systems and collaborative mapping.Our project proposes the creation of an App and a set of web-based tools for collaborative mapping of pending AODA issues in an organization. The software will allow any user to tag a geographic location and attach to it a description of the issue to be resolved and a picture; hence, users will be creating an inventory of pending OADA issues collaboratively. Besides, App/website would allow to display a report of all pending issues documented collaboratively, and display them on a map or as a screen or send them to a printer. Such reporting mechanism will:1- Enable users in the communities, to collectively work towards achieving OADA goals2- Allow advocacy groups to generate knowledge that can drive the implementation agenda and induce change 3- Support organizations to document their OADA issue and therefore facilitate their plans to OADA complianceDr. El Morr is a Health Informatics researcher at the school of Health Policy and Management at York University. His cross-disciplinary research covers health informatics and computer engineering. His research interests focus on Health Virtual Communities, Mobile Communities, e-collaboration, particularly in the domain of Chronic Disease Management and health promotion: Peripheral Arterial Disease, Kidney Diseases and Mental Health. He also has research interests in Hospital Patient Services and Patient Quality of Care (e.g. readmission patterns, dose reduction). He particularly enjoys working in applied research. In 2016, he received recognition as York U Research Leader.The student will be working under the supervision of Prof. Christo El Morr and Dr. Nancy Davis Halifax to design and develop a user centered App in close collaboration with people with disabilities. All software (App or website) will be abide by the W3C Web Content Accessibility Guidelines (WCAG).Required Skills- Excellent App Development skills (iPhone/Android)- Web development (HTML, CSS)- Very Good knowledge of Web Accessibility (W3C) Web Content Accessibility Guidelines (WCAG).Good to Have Skills- Usability (user centered design)
Situated within the dynamic early 21st century context of urbanization, the proposed research project will be conducted in seven strategically chosen cities in lower middle-income countries to advance understanding of how the relationship between poverty and inequality is being transformed, focusing in particular on how this is reconstituting gender relations and women’s right to the city. The research is timely given that it was only very recently that the majority of the world’s population began living in urban centres, with urbanization fueled by rapid urban population growth in the urban global south (through natural increase and migration) and largely unrestrained capital mobility and accumulation. The partnership also coincides with the launch in 2015/16 of new global urban development platforms: UN-Habitat’s ‘New Urban Agenda’ will lay the groundwork for new sustainability and urbanization policies and practices, and the UN Sustainable Development Goals (SDGs) will address women’s needs through SDG 5 (‘Achieve gender equality and empower all women and girls’), while SDG 11 (‘Make cities and human settlements inclusive, safe, resilient and sustainable’), the first ever global urban goal, will focus on ameliorating the negative consequences of rapid urbanization. This huge global urban transformation is now characterized by an increase in social, economic and environmental inequalities and, in particular, in the last decade by the urbanisation of poverty. Women represent a disproportionate percentage of the urban poor, with the brunt of housing and employment insecurity, poor transportation infrastructures, violence, and environmental disasters in urban settings felt most deeply by poor working women. At the same time, urbanization presents opportunities for women. The large-scale, rapid pace and relative newness of these urban transformations, however means little is known about how they are reconfiguring inequalities between women and men, issues vital for equity, belonging, and justice and for democratic and sustainable urban development.Through research, public education and policy engagement in seven strategically chosen cities in the global south, this  research project has the goal of advancing understanding of how the relationship between poverty and inequality is being transformed by the dynamic early 21st century context of urbanization, resulting in the reconstituting of gender relations and gendered rights to the city. The seven cities are Cairo (Egypt), Cochabamba (Bolivia), Georgetown (Guyana), Ibadan (Nigeria), Mumbai (India), Ramallah (Palestine) and Shanghai (China). Students will work on literature reviews of women and urbanisation in the global south in the contemporary period with a focus on the impact of both SDG 5 and SDG 11 in the seven chosen cities. This will require conducting scans of literature not only from academic journals but also policy documents from a range of sources including international institutions such as the United Nations, national level material specific to the countries involved in the research and material relating specifically to the seven cities. Depending upon the comprehensiveness and quality of the literature review produced the student may have the opportunity to be engaged in a publication with Professor Linda Peake or another member of the project. Students from India or China may also have the opportunity to engage in discussions with the research teams based in Shanghai (led by Professor Lena Scheen at NYU Shanghai) and Mumbai (led by Professor Shilpa Padhke at the Tata institute).Training regarding the attributes of successful researchers will be built into the 12 week period to ensure the student gains professional development in four domains: knowledge, intellectual ability, techniques and professional standards. The student will develop these competencies through: gaining new knowledge; participating in a large team-based cross-disciplinary research project ; engaging with both senior and junior scholars from across diverse locations; and engaging in the co-production of knowledge. The skills and knowledge needed to conduct research and engage in knowledge mobilization on women and cities include knowledge of feminist urban studies, urban geography and how to conduct literature reviews. Excellent writing skills are also required. The student should have an interest in the situation of women and how women are affected by urbanisation. Any knowledge of the Millennium Development Goals (MDGs) that preceded the current SDGs would be an advantage.
The project deal with visual servo control of autonomous robotic manipulator in space. It will focus on the development of a real-time and vision-based pose and motion estimation control algorithm of a non-cooperative target by photogrammetry and extended Kalman filter for robotic manipulators to perform autonomous capture. Optical flow algorithm will be used to track the target to increase the image processing efficiency for real-time pose and motion estimation of the target.  Close-loop position-based visual servo control strategy will be used to capture target autonomously using a custom built robotic manipulator.Dynamics and control, robotic manipulator, Position-based visual servo control, Pose and motion estimation, Kalman filter,  Autonomous robotics, Orbit service,  Experimental validationProgramming with OpenCV for image processing,  Matlab/Labview programming for robotic control, Conduct testing.Robotics, Control, Kalman filter, Simulation, Matlab/Labview programming, C-programing, OpenCV, Experiments.



The fast growing numbers of non-operational satellites, spent rockets and other debris produced objects and the relatively concentrated distribution of the space debris in orbits make the space around the Earth extremely crowded, especially in the Low Earth Orbit (LEO). Every year, new satellites have been launched into orbits around the Earth adds to the burgeoning profusion of space debris. Fragmentation of debris due to tidal forces or collisions makes the problem worse by increasing the number of stray particles, whose orbits become increasingly harder to track and predict as their spatial density increases and size decreases. This will eventually lead to a collisional cascading effect, known as the Kessler Syndrome, which could eventually render certain orbits completely useless for generations. The objective of the engage program is to develop spacecraft deorbit technology using electrodynamic tethers to removespacecraft at the end of mission. This will prevent the increase of space debris due to non-operational satellites and their fragmentation. As a starting point, we will study the mission requirements for the end-of-mission deorbit of spacecraft using EDT, especially for the microsatellite bus or the small platforms. The long-term objective is to fly a mission to demonstrate the EDT deorbit technology. This will support the IADC objectives to (i) develop more aggressive measures, especially the removal of the massive non-functional or end-of-mission spacecraft and launch vehicle stages in a cost-effective manner, (ii) advance the TRL (technology readiness level) for the end-of-mission deorbit technologies for microsates to higher levels.Dynamics and Control, Electrodynamic Tethered Spacecraft, Multibody dynamics, Multi-physics Modeling, Space Debris, Nonlinear Dynamics, Finite Element MethodConduct dynamic simulation, experiment of tether deployment using floating satellite simulator.Dynamics and Control, Multibody dynamics, Space Debris, Nonlinear Dynamics, Finite Element Method
When someone throws a ball at you, you see an object moving towards you. This includes the shape, size and color of the ball (processed in the ventral visual stream), and the speed and direction of its movement (processed in the dorsal stream). When you put that all together, you can then decide how to catch it or avoid it. Color affects how fast decisions are made. The brain has to integrate or combine features to be able to recognize an object and to be able to act on it, for example catching the ball. We do not yet fully understand how feature integration works. In my lab, we have been investigating how features that define what an object is, such as its color, are integrated with features defining its location in space, such as the direction of motion (Tchernikov & Fallah, 2010; Perry & Fallah, 2012 and 2014). Surprisingly, color affects how fast you think the ball is moving and also how quickly you can process its motion, both important to be able to catch it.  We're continuing this line of research, investigating how perceptual decisions are made, what affects their accuracy and how to speed up the decision-making process. The research intern will run the experiments, collect data, analyze the data, and learn about visual processing, feature integration, decision-making and neural circuitry.Using computer-based experiments and infrared eye tracking, we look at how visual information affects decision-making. For example, color, while irrelevant, affects where you look and how quickly you make a decision and respond.  We want to determine how the different visual features interact, and at what levels, to affect decision-making in different neural circuitry.The research intern will investigate the effects of different visual features on decision-making. This will include behavioral responses (reaction time, visual search accuracy, discrimination, etc) and eye movements (saccadic reaction time, fixations, trajectories, etc).  The intern will learn to use experimental software (Presentation by Neurobehavioral Systems), and operate an infrared eye tracker. The intern will be taught how to run subjects through the experiment, including research ethics and record-keeping. This will enable the intern to collect the data for the experiment. Then s/he will analyze the data, run statistics on it, and determine the results of the experiment. They will learn what the results mean and the implications for decision-making circuitry involved in executive functions.  Throughout the internship, the student will gain knowledge about visual processing, feature integration and neural circuitry. S/he will read relevant research articles and learn how to critically discuss them through weekly lab meetings of all students in the lab. Finally, the research will be presented at a session for all summer students at the institution.Able to use computersSome statisticsBackground in psychology or neuroscience
When you look out on the world, you experience a full, vibrant, 3D representation. However, there is more going on than you can process at a single time, so you move your eyes around looking at objects or places of interest (called salience), one after the other. Attention is what we term the selection mechanism that determines what you find interesting and want to look at. Currently we are starting to better understand how salience is determined in the visual system. For example, we’ve determined how the color of an object automatically draws your attention and eyes. However, there are a lot of other features, such as speed, size, textures, shape, etc that are not yet understood. We will use experiments that include measuring what you see (psychophysics) with infrared eye tracking to measure what you look at, to investigate how attention and salience are processed. This will help determine how the visual system overcomes its limited capacity to produce rich representations of objects of interest. Research interns will run the experiments, collect data, analyze the data, and learn about visual processing, attention, and neural circuitry. The brain is limited in capacity: we are unable to process all incoming stimuli simultaneously. So we have evolved attentional mechanisms that allow for preferential processing of stimuli of interest. My goal is to understand the underlying mechanisms for each of the different attention systems. Each research intern will work on their own specific aspect of attention in the overall project. Interns will learn to use experimental software (Presentation by Neurobehavioral Systems), and operate an infrared eye tracker. They will be taught how to run subjects through the experiment, including research ethics and record-keeping. This will enable the interns to collect the data for their experiment. Then they will analyze the data, run statistics on it, and determine the results of the experiment. They will learn what the results mean and the implications for neural processing. Throughout the internship, students will gain knowledge about attention, visual processing, and neural circuitry. They will read relevant research articles and learn how to critically discuss them through weekly lab meetings of all students in the lab. Finally, the research will be presented at a session for all summer students at the institution.Ability to use computersSome statisticsBackground in psychology and/or neuroscience
Deep neural networks (DNNs) have achieved huge successes in many pattern classification tasks. In this project, the student will studyDNN-based models for an interesting natural language processing (NLP) task, selecting from word embedding,language modelling, paraphrase, information extraction, coreference resolution, language understanding andinference, probabilistic reasoning. More specifically, the student will implement text pre-processing, trainingdata preparation, neural model training and performance evaluation for the selected NLP task based on somestandard corpora. The student will implement the model for 1-2 selected tasks and conduct experiments and makepresentations to report the results and findings. Machine Learning / Pattern ClassificationDeep Learning / Neural NetworksNatural Language Processing (language modelling, paraphrase, question and answering)Speech and Audio Processing (enhancement, recognition, human-machine dialogue)programmer; experimenting. The student will implement some new algorithms for 1-2 chosen topics andcompare their results with baseline systems. Besides, the student will perform literature survey and learn newmodels for these tasks. The student will implement the model for 1-2 selected tasks and conduct experiments.Required: Strong math background; Good programming skills (in Python, C/C++, Matlab)
In this project, the student will study how to apply deep learning methods, such as deep neural networks (DNNs), recurrent neural networks (RNNs), to answer some factoid questions from Knowledge base, such as “The Great Pyramid of Giza is located in what Egyptian city”, ``Robert James "Bobby" Fischer is a famous champion of what game'', etc. The student will first explore various deep learning approaches to understand and represent such questions, and then use the representations to extract the answers from structured knowledge base, such as FreeBase, or from unstructured knowledge base, such as Wikipedia. The student may need to collect some natural question and answer pairs from Trivia games for the training and testing purposes. At the end, the student will implement such a model and conduct experiments and make presentations to report the results and findings. Machine Learning / Pattern ClassificationDeep Learning / Neural NetworksNatural Language Processing (language modelling, paraphrase, question and answering)Speech and Audio Processing (enhancement, recognition, human-machine dialogue)programmer; experimenting. The student will implement some new algorithms for the Q/A task andcompare their results with baseline systems. Besides, the student will perform literature survey and learn newmodels for these tasks. The student will conduct experiments based on the implemented models, and finally a demo at the end of this project.Required: Strong math background; Good programming skills (in Python, C/C++, Matlab)
The Spacecraft Dynamics Control and Navigation Laboratory (SDCNLab) at York University is building our multi-vehicle experimental facility consisting of multiple unmanned aerial vehicles (UAVs), mobile robots and indoor positioning system. It is for research on multi-agent system. In order to make the system functional, control and navigation subsystems will have to be developed. This project is to develop effective control and navigation systems to control the unmanned vehicles to achieve autonomous motion. Successful students will have the opportunities to work on both software and hardware developments during their research stay at York University. Dynamics and control; Navigation; Unmanned Aerial Vehicles (UAVs); Mobile robots; Computer visionSuccessful student will work on the development of software and hardware for our multi-vehicle research platform.Senior students in engineering, especially aerospace or mechanical with high GPA and good English skills. The student should have experiences in programming using C and MATLAB. Hands-on hardware experience is an asset.
The use of transition metals is ubiquitous in small molecule activation, complex multi-electron transformations and catalysis. While these systems can provide excellent reactivity, many come at a high cost, as transition metals are known to be expensive and harmful to the environment. For example, platinum (Pt) is a rare precious metal, which is used extensively as a catalytic material. However, only a few hundred tonnes of Pt are mined annually and according to the American Chemical Society, Earth is quickly running out. Developing sustainable alternatives from more abundant sources are desperately required. It was only within the last decade that metal-free, main group compounds were found to mimic the reactivity of transition metal systems for reversible bond activation. In 2006 it was discovered that combinations of Lewis acids and bases can reversibly activate dihydrogen and can transfer them to a variety of substrates. This field of chemistry has developed significantly over the last decade, however the capabilities of these materials still do not match those of transition metal systems. One of the major drawbacks is the sensitivity of the main-group Lewis acids to air and moisture. To improve upon the state-of-the-art systems, this research project will look into developing Lewis and bases where the reactivity can be turned on when needed by utilizing redox-active components as a switch. These additions should allow for increased stability of the materials as well as improved reactivity because the specific Lewis acidity can be tuned by altering the substituents on the backbone of these molecules. Ideally these molecules can be stored on the benchtop under ambient conditions, and turned on when required. As a chemist, I am always seeking to develop more sustainable chemistry by eliciting unusual reactivity from molecules. My specialized area of research is in main-group chemistry. In the Caputo lab we target the development of new Lewis acidic materials, using two strategies 1) with redox-active components and 2) integrating Lewis acids into porous materials. We are developing these materials to mimic transition metal behaviour with the intention to develop viable alternatives to current metal-based systems in catalysis, energy production and electronics.   The student will take a leading role on the project. There will be a general outline provided for the vision of the project, but the student will have the freedom to pursue the project in their own direction. On a high level, the student will work on synthesizing a series of new small molecule Lewis acids containing redox-active components based on Boron, Aluminium, etc. Once synthesized, the trainee will investigate the electrochemical behaviour of the products to determine the best candidates for Lewis acidic materials. Nonetheless, they will work closely with myself and a graduate student/postdoctoral fellow in the lab to supervise the project, provide insights and guidance. The synthetic chemistry will require air-sensitive techniques and the student will be trained on how to use Schlenk and glovebox techniques for the synthesis of these new molecules. The student will be trained in techniques to characterize the synthesized molecules, such as multi-nuclear NMR spectroscopy and X-Ray crystallography, to fully identify the products formed. If time permits, the student will explore the reactivity of the synthesized molecules in catalysis. The ideal student will have a strong background in synthetic chemistry, with a focus on inorganic, organic and materials chemistry. Since this is a short project, having experience working in a lab is a bonus, but not a necessity. The Caputo lab is a very collaborative environment, so experience working in a team environment will be beneficial. Overall, a student will need a positive attitude and they should be excited to gain experience in a young and rapidly growing field of chemistry.  
This is a modeling focused project. The students will use a general-purpose climate generator to generate daily climate variables of interest from readily available climate normals. Climate normals are three-decade averages of climatological variables. The climate data will be generated for many locations across Canada and the US. The students will have the opportunity to learn about climate, climate variables and how do these varaibles influence the geotechnical and geoenvironmental design problems. Students will also learn a few things about climate change and how its effects design process. Students will develop some very good skills in climate data generation and historical climate data compilation. Students will also get an opportunity to work with soil-atmosphere models to assess the adequacy of the generated data to be used in geotechnical and geo-environmental design problems. Some of the applications for the modeling will be as follows:1.0  Infiltration assessment, 2.0 Design of soil covers 3.0 Estimation of expansion potential for expansive soils.Knowledge of water dynamics in the unsaturated zone is vital for many geotechnical and geoenvironmental design problems, such as infiltration assessment, design of soil covers and swelling potential of expansive soils. For such problems, the top boundary is the soil-atmosphere interface with soil in an unsaturated state. Energy transfer and water balance at the soil-atmosphere boundary are coupled processes, which control the temporal and spatial distribution of the the water in the subsoil including the unsaturated zone.  My reserach looks at the flow and trnsport in the unsaturted zone.1. Brief Literature review 2. Climate data compilation3.     Climate data generation3. Carrying out simulations using a 1D variably saturated groundwater flow model (can be infiltration assessment, soil cover design or expansive soils)4. Post processing of the results6. Report writing1. Willingness to work in a computer lab2. Willingness to learn new things3. Interest in geotechnical  & environmental engineering, and climate change,4. Interst in Modeling5. Good skills in MS EXCEL 
Grey water (GW) refers to the non-toilet wastewater from the household and constitutes approximately 60 % of the domestic waste water. As the climate change puts more pressure on the existing water resources, use of GW for landscape and agricultural irrigation and aquifer recharge is becoming increasingly common. Although the use of GW is increasing, little is known about its long term effects. Even less is known about the fate, transport and effect of the surfactants (0.7 to 70mgL−1) that are present in the GW in form of detergents and household cleaning products. In this project student(s) will investigate the effect of the grey water on index properties of different soils. The idea of the project is to see that as use of GW becomes more prevalent will there be any effect on the engineering properties of the soils.  This is a very exciting opportunity for student(s) to work in a state of the art unsaturated soils lab. In classical soil mechanics, for the purpose of analysis or design the soils are considered either fully saturated or completely dry.  In reality most soils (if not submerged under water) are unsaturated as their water content changes with the climatic and environmental conditions. The flow of water or contaminants as well as strength of the unsaturated soils is very different from fully saturated or completely dry soils. . I am mostly interested in effect of reduced capillarity on flow and transport in the unsaturated zone.  Surfactants (soaps) alter the capillarity in the soil affecting soil strength and flow properties. 1. Literature review on effect of reduced surface tension on index properties2. Perpetration of surfactant solutions of varying concentrations3. Measurements for surface tension4. Measurements of index properties of various soils wetted with varying surfactant solutions5. Analysis of the experimental data6. Report writing1. Willingness to work in a lab2. Willingness to learn new things3. Interest in environmental engineering, groundwater and climate change4. Familiarity with making solutions of known concentration5. Familiarity with soil index tests such as compaction, liquid limit and plastic limit
This is a modeling focused project. In this project students will get valuable experience working on soil atmosphere modeling and knowing more about the effect of climate change on groundwater resources. Students will be exposed to unsaturated flow modeling with soil atmosphere boundary condition. Students will have the opportunity to learn about the various climate variables, climate classification and various climate types. Students will also learn to compile multiyear climate data sets that can be used in modeling of groundwater flow problems. Students will also learn about various climate change scenarios and how the effect of climate change can be taken in to account with in the context of groundwater modeling. Students will gain valuable experience in setting up a soil-atmosphere model and predicting groundwater recharge for historical and future climates. Groundwater is one of the most important natural resources. In many areas of the world, the availability and sustainability of this very important natural resources is threatened by the changing climate. The direct effect of climate change on groundwater depends upon the change in the volume and distribution of groundwater recharge. Therefore, it is essential to quantify the effect of climate change on groundwater recharge. Although a lot of work has been done on predicting the future climates not enough focus has been assessing the effect on sustainability of groundwater resources. 1. Brief Literature review 2. Climate data compilation3. Carrying out simulations using a 1D variably saturated groundwater flow model4. Post processing of the results6. Report writing1. Should have taken a undergraduate groundwater course2. Very good quantitative skills3. Some background and/or interest in modelling4. Familiarity  with mathematical models5. Familiarity with unsaturated flow is an asset
Recent major seismic events, including the 2011 New Zealand Earthquake and the 2010 Chile Earthquake, have demonstrated similar trends to previous earthquakes; that current state-of-the-art seismic design codes ensure, for the most part, that loss of life is avoided. It is accepted in the engineering community that significant damage can be expected for major earthquakes. However, building officials and owners are not aware that many structures will not be serviceable after a major earthquake, resulting in significant economic consequences. This has led to the development of self-centering structural methodologies that result in a structure that is serviceable after an earthquake and, furthermore, reduces permanent damage. The recent emergence of Shape Memory Alloys (SMAs) for structural engineering applications has provided new opportunities for developing novel self-centering structural systems. Superelastic SMAs are characterized by significant strength, strain, ductility and energy dissipation capacities. However, the most appealing feature is the capacity to restore to its original shape.The objective of this research program is to investigate and develop new self-centering technologies for concrete structures by exploiting the salient features of superelastic SMAs. This program includes numerical modelling and experimental testing. The Globalink student will contribute to numerical studies and small-scale experimental tests.Currently, a long-term experimental program is ongoing which focuses on old construction, in particular non-ductile structural components, such as poorly detailed reinforced concrete shear walls and frames. The structural components are detailed according to pre-1970s design standards, such as the American Concrete Institute Standard ACI 318-63; a representative benchmark standard for structural concrete design practice prior to the enactment of seismic design provisions. Retrofit strategies will be investigated including using SMAs as external diagonal bracing. For optimization, a system will be developed where a short SMA link will be coupled with rigid steel elements in an X-bracing retrofit. The Globalink student My area of research is behaviour of concrete structures and includes both experimental testing and nonlinear numerical modelling. My research includes emerging materials for improved seismic performance of concrete structures, and repair and retrofit of concrete structures.  The Globalink student is expected to contribute to numerical studies and small-scale testing. The student will work closely with our research group that is involved in this project. For the numerical program, the student will first be trained in finite element analysis, specifically for reinforced concrete, by our research group, and then be involved in conducting numerical studies of reinforced concrete elements reinforced with SMAs. The modelling will include corroborating a recently developed and implemented SMA material model, followed by investigating various retrofitting strategies for improved seismic performance. The numerical studies will include nonlinear static and dynamic analysis, thus, the Globalink student will also be trained in these areas. For both the numerical and experimental studies, the Globalink student will be supervised by our research group, which is directed by the applicant. Regarding the experimental program, the Globalink student will work in a Structures Laboratory at York University and be exposed to concrete building construction, including building formwork, placing reinforcing steel, casting concrete, and instrumentation of test specimens. The testing component will include visual observations and taking notes during the testing.The Globalink student should be a civil engineering student or equivalent with an interest in reinforced concrete structures, seismic design, emerging materials, and numerical modelling. The student should have taken courses in materials. Knowledge of design of concrete structures and structural analysis is not necessarily required but an asset. The Globalink student should be interested in modelling and working in a structures laboratory. The student should also be a team player.
The student will study the trade-offs that need to be made when printing electronic components onto and into 3D printed parts. The printing of materials with electrical functionality requires a number of steps that all need to be studied carefully in the context of printing onto 3D printed parts. First, ink that has the active material such as metal nanoparticles dissolved in a solvent is dispensed from a nozzle such as an inkjet nozzle. This liquid ink hits the surface of the 3D printed part and flows until the final pattern is reached. This flow depends on surface parameters such as surface energy and roughness. Then, the solvent evaporates and the ink is dried. For many materials this process also involves a state transformation such as metal nanoparticles sintering together to form a solid film. These processes require energy input in the form of heat or photonic energy. It has to be ensured that these processes do not damage the underlying 3D printed part. Semiconductor devices such as light emitting diodes or transistors require multiple such layers to be printed in conjunction requiring careful tuning of the different layers. The student will build on the expertise in the research group to print such semiconductor devices with unprecedented complexity on 3D printed parts.Additive manufacturing (AM) promises to lead the next industrial revolution. Tremendous progress has been made in 3D printing, printed electronics and bio printing to fabricate mechanical, electrical and biological components. Some of the most exciting applications combine two or even three of these different areas of additive manufacturing. For example, medical devices such as implants or prostheses that are customized to each patient could be printed containing sensor networks. So far, these different areas of AM research have been mostly isolated from each other. The ultimate goal of this project is to integrate 3D printing with high performance printed electronics.The student will work in a chemical microfabrication lab to carry out experiments. The student will own his or her process performing all steps themselves including the formulation of inks, the printing of patterns, the fabrication of devices such as transistors and the testing of the fabricated materials and devices. The student will optimize processes and study relevant variables that give insights and performance improvements. The student will receive the necessary training on lab techniques, equipment and processes to allow him or her to become an independent researcher in the lab even without prior lab experience. The student will need to carefully analyze the results he or she collects in the lab to develop new ideas for the next experiment. Before starting the internship, as well as throughout, the student should read relevant literature to understand his or her results in the wider context. One goal, although ambitious for a short summer internship, is for the student to write up his results and submit them for publication. This will not only serve to improve the student’s chances when applying for graduate school but also help them gain valuable experience and skills in writing and communicating their scientific results to a wider audience. In all of these steps the student will receive supervision and guidance to allow him or her to grow over time and become more independent.Since additive manufacturing and printed electronics is an interdisciplinary field, students from a variety of backgrounds will be able to make an impact. Areas that are particularly relevant are electrical engineering, fluid mechanics, mechanical engineering, materials science, chemical engineering and chemistry. The project can be tailored towards the student’s interest and experience but the interdisciplinary nature of the research is also a chance for the student to learn about areas outside of their current expertise and to broaden their horizon. The student will learn any relevant skills and knowledge during the internship.
IoT refers to everyday devices such as cars, city infrastructure, environment sensors, buildings and things in the buildings, etc. that are connected to Internet and send and receive data. Applications interconnect these devices, aggregate and analyze data and either inform decision makers or send back data do devices with the purpose of controlling them or their environment. In this project we focus on the role of Big Data and Analytics in the context of sensor data. We investigate the wireless sensors, big data schema and performance evaluation of the end to end use cases. The application domains might include environment and smart homes, road traffic, cyber-physical systems(CBS).Cloud computing, Internet technologies, Software engineering, Mobile applications, Big DataIn a team of postdocs, Masters and PhD students, her/his role is to --interact with other team members and learn about the project, about sensors and big data applications--contribute to the development of a smart web application: that is an application that can be deployed on the cloud and can takes advantage of some of the cloud features, like elasticity. The contribution can be in the web application development, in the mobile client or in the data component, depending on the skills --read and present papers about the IoT application--with members of the team, contribute to the writing and publishing of a research paper.programming skills (Java, PhP)web technologiescomputer science, software engineering or computer engineering background
The project will involve the synthesis of small pi-conjugated molecules with an incorporated central phosphorus atom for application in renewable energy applications. Previous research from our group has established that the incorporation of phosphorus centers strongly favours highly desirable electron acceptor properties in these conjugated materials. Notably, most genuine organic conjugated species are p-type semiconductor materials, and the number of known and suitable n-type materials for organic electronics is surprisingly low. However, for organic electronic to be successful in practical real-world applications,such as low-power Organic Light-Emitting Diodes, or Organic Photovoltaics, as well as high-density Energy Storage Media (i.e. batteries), both type of materials are required. Consequently, there is a significant demand for high-performance n-type materials and the project will address the design and systematic structure-property studies of a new organophosphorus building block to determine their suitability for one or more of the above-mentioned applications.Our research group is interested in the synthesis and advanced characterization of phosphorus-containing organic pi-conjugated materials, for alternative energy applications. Our multidisciplinary research resides under the umbrella of modern materials science and the development of smart materials is a major goal. We particularly focus on the synthesis of molecular and polymeric materials suitable for applications in organic electronics such as Organic Light Emitting Diodes (OLEDs), Organic Field Effect Transistors (OFET), Organic Photovoltaic (solar) Cells (OPV), batteries, and/or sensors. Furthermore we investigate possibilities for enhancing the solid-state performance of these materials through formation of supramolecular nanomaterials.The student will work alongside an experienced researcher in the laboratory, focusing on a defined, independent sub-project within a larger research project. Next to the required design of the synthetic strategies, the actual synthesis and isolation of the materials, the student will also be responsible (under the guidance of the senior research mentor) for comprehensive characterization and data analysis that will involve hands-on techniques to determine the identity (NMR spectroscopy) and properties (UV/vis & fluorescence spectroscopy, electrochemistry, and/or microscopies, such as Scanning Electron Microscopy (SEM), confocal fluorescence and polarized optical microscopy) of the new species, as required. It is very likley that the student will also use Density-Functional Theory (DFT) calculations to support experimental findings. The synthesis and many of the characterization methods involve hands-on participation by the student for a full research experience in a state-of-the-art environment.Organic synthesis and basic characterization, as well as basic knowledge of optical spectroscopy, are required.Basic knowledge of organometallic synthesis (inert atmosphere techniques) is desirable.
Accumulated volumes of data on water quantity and quality coupled with meteorological data make data-driven analyses of water related problems an effective decision support tool for water resources management.  The project is aimed at developing a hybrid framework for water resource assessment and management based on machine learning techniques. The framework relies on data which are routinely collected on stream watershed and become available to users almost in real time regime. Classification algorithms are employed to predict various hydrological events. Regression analysis helps to generate expected magnitudes of hydrological characteristics and water quality parameters. Time-series data mining algorithms identify patterns in data observed on a watershed which generate values of water characteristics or assign labels to predicted events on a watershed of interest. All these approaches will be investigated with respect to their applicability to water quality and hydrological assessment problems. However, the best results can be achieved when several approaches are combined together to develop predictive models or implement assessment of states of a water resource. Several issues must be addressed. Given that the data are collected by different agencies at multiple observation sites using different techniques, data preprocessing including data cleansing, transformation and phase space reconstruction becomes a mandatory step to ensure applicability of the chosen approaches and validity of the results. The selection of appropriate machine learning algorithms which can be incorporated into the framework will be done using the ensemble approach and its major principles of diversity and aggregation of the results generated by the ensemble members. Incorporating different approaches into a single framework is very promising and is expected to improve efficiency of decision support of sustainable water resource management.Professor Erechtchoukova's research is in the fields of model-driven and data-driven decision support in environmental sustainability, application of machine learning techniques to water resources management, simulation modeling of complex systems, data modeling and database development for semistructured data and optimization of scheduling systems. Current research projects are devoted to developing hybrid framework for hydrological predictions, application of artificial intelligence for education, optimization of healthcare scheduling systems, sustainability appraisal, and optimization of environmental monitoring. An intern will become a team member working on application of machine learning tools for hydrological forecasting, integrated hydrology modeling and water resource management. The student will use a computer and provided software to work with hydrological, water quality and meteorological databases. They will implement basic data analysis and data transformation based on standard techniques. Alternatively, the intern may develop a computer code for that. They will test various data mining algorithms on hydrological, meteorological, and water quality data and compare the results to identify those with extended lead time of short-term predictions. The conducted analysis will help to construct an ensemble for the framework and refine major steps in its workflow. Interest in data analytics and water resource management problems is a must; desire to learn and explore new computational tools is a must, ability to use software to run computational experiments, ability to use electronic spreadsheet software (e.g. MS Excel), willingness to work with databases and large data sets, ability to write simple computer code, understanding of basic statistics. Familiarity with data mining, machine learning approaches or watershed hydrology is an asset.
Space debris is considered as a serious problem for operational space missions. The proposed research will investigate the long-term evolution of space debris population and identify effective debris mitigation and remediation strategies. A theoretical model will be developed to investigate the long-term evolution of space debris population under the effect of natural perturbations and human intervention. Parameters such as launch numbers, solar, debris size and orbit, debris collision and explosion, compliance with mitigation guidelines, ADR rates, technology advances, and changes in social and economic needs will be considered. Astronautics, Mechanical, Spacecraft, Orbital Dynamics, Space EnvironmentConduct modeling and computer simulation, data analysis, lab assistant.Astronautics, Aerospace Engineering, Dynamics, Matlab programming.
Modeling and Data Assimilation for Short-term Weather ForecastOur human society often deals with hazards brought by severe weather such as thunderstorms and hurricanes. The proposed research is to improve modeling and data assimilation capability for analyzing and predicting severe weather. The best analyses provide us comprehensive depiction of the atmospheric state that helps us to understand the physical mechanism of the weather phenomena, while accurate forecasts are crucial to save lives and alleviate the damage to our society. The analyses and forecasts of severe weather depend largely on rich and preferably more direct observations, good models with little errors, and advanced data assimilation methods that optimally combine information from observations and models. Remote sensing technique using radar and satellites produces tremendous amount of data on cloud, precipitation, and some wind components of severe weather systems, yet these data have not been effectively assimilated in high-resolution cloud resolving models that typically employ horizontal grid sizes of 1~3 km. Novel data assimilation strategy and algorithm are in great need. We will explore the effectiveness of assimilating high temporal and spatial resolution radar and satellite data, and auxiliary information such as the storm position, shape, and time evolving characteristics extracted from these data. The variational, ensemble-based, and hybrid data assimilation methods will be tested. The nowcasting products based on time extrapolation algorithm will be blended with ensemble predictions to improve forecast accuracy. Dr. Chen has been working on severe weather modeling and data assimilation. He was an active developer of advanced data assimilation systems at the National Center for Atmospheric Research (NCAR). He has been utilizing Weather Research and Forecasting (WRF) model, the ensemble Data Assimilation Research Testbed (DART) and the unified variational/ensemble/hybrid WRFDA system to improving numerical forecast of convective storms and cyclones. He received Mesoscale, Microscale Meteorology divisional award at NCAR in 2008 for his work in large-eddy simulation of hurricane boundary layer turbulence. His recent research areas are extended to regional climate modeling, and atmospheric chemstry data assimilation.The student shall be an active learner. He or she is willing to learn new knowledge as needed by reading chapters in textbooks and journal articles. The student’s duties include: processing WRF model output in NetCDF format, interpolating data onto desired grids, computing meteorological quantities, analyzing characteristics of turbulence and hurricane circulation. The student will participate weekly group meetings to report research progress. A scientific report will be submitted at the end of the project. Solid knowledge in atmospheric sciences and mathematics; Excellent programming skills, experience with Fortran, Matlab, or Python, and computational methods;Good knowledge of graphic tools, such as Matlab, Python, NCL, GrADS;Basic knowledge of Unix/Linux/MacOSX and shell scripts;Basic knowledge of NetCDF data format;Good oral and written communication skills;Ability to work independently once given clear goals;
In this Project, we work in developing a new anaerobic biofilm BioCord digestion system (AnBioCord) in collaboration with industrial partner. The proposed system will be used to retrofit and develop an economical, robust and efficient process to enhance the production of bioenergy in the form of biomethane during the treatment of high strength organic municipal and industrial streams. This will be achieved using a lab-scale AnBioCord system to understanding the hydrodynamic of biofilm process and optimize the effect of environmental parameters (i.e. nutrient composition and concentration, pH, and the strength of ionic interactions) on biofilm to increase the bioreactor efficiency and develop a fundamental scientific relationship between the effect of BioCord materials and biofilm performance. To address the above-mentioned technical challenges, the specific short-term objectives for this research project are tested using municipal and industrial waste and a comprehensive evaluation of biofilm adhesion and detachment for different BioCord materials will be tested using lab-scale BioCord reactors with a focus on (a) physical properties, (b) biofilm development, (c) microbial morphology (biofilm thickness and surface shape), (d) detachment rate, and (e) organic removal performance.The overall long-term objective of this research project is to develop a new technology that can be used for new and existing waste streams to generate high rate biomethane yield using biofilm process.My research area is to develop economical, robust and efficient processes to produce bioenergy and recover valuable chemicals and biomaterials from wastewater in the context of transforming wastewater to valuable resources from which different value-added products including nutrients/material, energy, and water can be recovered. The research interests include:1. Biological treatment processes for municipal and industrial wastewater2. Biofilm technologies for wastewater/waste streams3. Waste-to-Energy (WtoE) processes 4. Modeling tools for novel biological biofilm technologies to facilitate designing, scale-up, and troubleshooting5. Greenhouse Gases (GHGs) emissions from wastewater treatment processesThe students wil work with a research team of graduate stuents in a top-notich biotechnolgy labratory to develop the afromentioned biotechnologies and contrubiut to the liturature comprahansive review of different bioloigcal processes The experimental approach in all tasks includes extensive laboratory work to evaluate biofilm activity including biomethane potential studies (BMP) and specific methanogenic activity studies (SMA). All bioreactor and process streams will be thoroughly characterized, both with respect to conventional parameters i.e. BOD, COD, TKN, TP, TSS, alkalinity, ammonia, volatile fatty acids (VFA), nitrites, nitrates, etc., and specific chemicals i.e. methanol, carbohydrates, protein, lipids, glucose, and long chain fatty acids. Biogas quality will be regularly monitored. For the solids and biofilm, lysis techniques include use of chlorinated solvents, surfactants, sonication, and physical disruption will be used. Additionally, the extracellular polymeric substances (EPS) will be measured for all biofilm in each task.  In order to study the fundamentals of biofilm structure and morphology, comprehensive evaluations for biofilm will be performed on the environmental scanning electron microscope (ESEM) and Transmission electron microscopy (TEM) facilities in the department of Biology Science at York University, which facilitates electron micrographs of wet biofilms. The students are expected to have an engineering background in one or more of the following areas in order to help graduate students to develop these technologies and maintain the performance of the biological processes:1. Environmental engineering 2. Chemical Engineering3. Biological Engineering 4. Civil engineering 5. Biochemistry 
An innovative biotechnology is developed targeting the production and recovery of renewable bioenergy and biomaterials from municipal and industrial wastewater. The first focus area of this project is to integrate biofilm processes into the recovery of bioenergy from municipal and industrial waste streams. The second focus area of this research project is the recovery and production of value-added materials i.e. biomethanol (CH3OH) and bioplastic (Polyhydroxybutyrate (PHB)) by sequestering a greenhouse gas (biomethane (CH4)) using innovative biofilm processes. The novelty of these biotechnologies not only lies in its integration of innovative technologies i.e. anaerobic biofilm process, bioelectrochemical biofilm process, and sequential aerobic biofilm processes that are being developed by unversity researchers and professional engineers, but also every technology presents a novel approach to resolve a practical problem, and advances the state-of-the-art. The results of this research would enable us to establish a technology that is generally applied to small and large municipal and industrial waste streams and will represent a breakthrough for municipal and industrial plants, as the simultaneous waste minimization, clean energy generation, chemical resources recovery, reduction of industrial chemical production with its inherent pollution problems due to enhanced biomethane; biomethanol; and PHB productions, will improve both revenues and save the environment.My research area is to develop economical, robust and efficient processes to produce bioenergy and recover valuable chemicals and biomaterials from wastewater in the context of transforming wastewater to valuable resources from which different value-added products including nutrients/material, energy, and water can be recovered. The research interests include:1. Biological treatment processes for municipal and industrial wastewater2. Biofilm technologies for wastewater/waste streams3. Waste-to-Energy (WtoE) processes 4. Modeling tools for novel biological biofilm technologies to facilitate designing, scale-up, and troubleshooting5. Greenhouse Gases (GHGs) emissions from wastewater treatment processesThe students wil work with a research team of graduate stuents in a top-notich biotechnolgy labratory to develop the afromentioned biotechnologies and contrubiut to the liturature comprahansive review of different bioloigcal processes The experimental approach in all tasks includes extensive laboratory work to evaluate biofilm activity including biomethane potential studies (BMP) and specific methanogenic activity studies (SMA). All bioreactor and process streams will be thoroughly characterized, both with respect to conventional parameters i.e. BOD, COD, TKN, TP, TSS, alkalinity, ammonia, volatile fatty acids (VFA), nitrites, nitrates, etc., and specific chemicals i.e. methanol, carbohydrates, protein, lipids, glucose, and long chain fatty acids. Biogas quality will be regularly monitored. For the solids and biofilm, lysis techniques include use of chlorinated solvents, surfactants, sonication, and physical disruption will be used. Separation techniques include dissolution in chlorinated solvents, selective oxidation of non-PHB biomass, dissolution of polymer and density-based physical separation will be conducted to determine the PHB accumulation. Additionally, the extracellular polymeric substances (EPS) will be measured for all biofilm in each task.  In order to study the fundamentals of biofilm structure and morphology, comprehensive evaluations for biofilm will be performed on the environmental scanning electron microscope (ESEM) and Transmission electron microscopy (TEM) facilities in the department of Biology Science at York University, which facilitates electron micrographs of wet biofilms. The students are expected to have an engineering background in one or more of the following areas in order to help graduate students to develop these technologies and maintain the performance of the biological processes:1. Environmental engineering 2. Chemical Engineering3. Biological Engineering 4. Civil engineering 5. Biochemistry 
In this Project, we work in developing develop field-deployable and integrated systems for simultaneous monitoring and treatment of contaminated water and its impact assessment on the public health state of resource-limited consumer communities in India and Canada. The system will separate biological/chemical contaminants from 100L water followed by their concentration, detection and disinfection. Water resources in Canada and India are under stress due to human consumption/contamination growth and climate change. Approximately 92M people in India do not have access to safe drinking water and rely on ground/unpurified water resulting in acute and chronic diseases. These water sources are contaminated with pathogenic microorganisms (Pseudomonas spp, E.coli) and chemical toxicants (e.g. heavy metals) frequently leading to drastic waterborne outbreaks. Quality of drinking water in Chennai, India is very concerning as studies by Eureka Forbes and Venkatesan showed that bacteriological quality of main water sources (taps, bore-wells, and sachet) is below WHO’s standards. Both countries have prioritized the development of water management technologies for detection and remediation of major sources of biological/chemical contamination. To protect the downstream modules of the proposed system, a Moving Belt Screen (MBS) will be developed for screening and separating large objects (>500µm) from 100L water in a very short retention time (t<5s). The MBS will be tested using synthetic contaminated water at different total solid (TS) concentrations and sieve sizes to understand the interplay between TS size fractions and screening belt in two experimental scenarios. First, a static screening experiment will be conducted to fractionate the synthetic water in subclasses of TS for gaining insight into TS size distribution. Second, synthetic water will be subjected to a dynamic screening experiment in a column-screening apparatus to investigate the role of biofilm formation or shear forces on screening removal efficiency. My research area is to develop economical, robust and efficient processes to produce bioenergy and recover valuable chemicals and biomaterials from wastewater in the context of transforming wastewater to valuable resources from which different value-added products including nutrients/material, energy, and water can be recovered. The research interests include:1. Biological treatment processes for municipal and industrial wastewater2. Biofilm technologies for wastewater/waste streams3. Waste-to-Energy (WtoE) processes 4. Modeling tools for novel biological biofilm technologies to facilitate designing, scale-up, and troubleshooting5. Greenhouse Gases (GHGs) emissions from wastewater treatment processesThe students wil work with a research team of graduate stuents in a top-notich biotechnolgy labratory to develop the afromentioned biotechnologies and contrubiut to the liturature comprahansive review of different bioloigcal processes The experimental approach in all tasks includes extensive laboratory work to evaluate biofilm activity including biomethane potential studies (BMP) and specific methanogenic activity studies (SMA). All bioreactor and process streams will be thoroughly characterized, both with respect to conventional parameters i.e. BOD, COD, TKN, TP, TSS, alkalinity, ammonia, volatile fatty acids (VFA), nitrites, nitrates, etc., and specific chemicals i.e. methanol, carbohydrates, protein, lipids, glucose, and long chain fatty acids. Additionally, the extracellular polymeric substances (EPS) will be measured for all biofilm in each task.  In order to study the fundamentals of biofilm structure and morphology, comprehensive evaluations for biofilm will be performed on the environmental scanning electron microscope (ESEM) and Transmission electron microscopy (TEM) facilities in the department of Biology Science at York University, which facilitates electron micrographs of wet sludge cake. The students are expected to have an engineering background in one or more of the following areas in order to help graduate students to develop these technologies and maintain the performance of the biological processes:1. Environmental engineering 2. Chemical Engineering3. Biological Engineering 4. Civil engineering 5. Biochemistry 
In this Project, we work in developing a new anaerobic biofilm BioCord digestion system (AnBioCord) in collaboration with industrial partner. The proposed system will be used to retrofit and develop an economical, robust and efficient process to enhance the production of bioenergy in the form of biomethane during the treatment of high strength organic municipal and industrial streams. This will be achieved using a lab-scale AnBioCord system to understanding the hydrodynamic of biofilm process and optimize the effect of environmental parameters (i.e. nutrient composition and concentration, pH, and the strength of ionic interactions) on biofilm to increase the bioreactor efficiency and develop a fundamental scientific relationship between the effect of BioCord materials and biofilm performance. To address the above-mentioned technical challenges, the specific short-term objectives for this research project are tested using municipal and industrial waste and a comprehensive evaluation of biofilm adhesion and detachment for different BioCord materials will be tested using lab-scale BioCord reactors with a focus on (a) physical properties, (b) biofilm development, (c) microbial morphology (biofilm thickness and surface shape), (d) detachment rate, and (e) organic removal performance.The overall long-term objective of this research project is to develop a new technology that can be used for new and existing waste streams to generate high rate biomethane yield using biofilm process.My research area is to develop economical, robust and efficient processes to produce bioenergy and recover valuable chemicals and biomaterials from wastewater in the context of transforming wastewater to valuable resources from which different value-added products including nutrients/material, energy, and water can be recovered. The research interests include:1. Biological treatment processes for municipal and industrial wastewater2. Biofilm technologies for wastewater/waste streams3. Waste-to-Energy (WtoE) processes 4. Modeling tools for novel biological biofilm technologies to facilitate designing, scale-up, and troubleshooting5. Greenhouse Gases (GHGs) emissions from wastewater treatment processesThe students wil work with a research team of graduate stuents in a top-notich biotechnolgy labratory to develop the afromentioned biotechnologies and contrubiut to the liturature comprahansive review of different bioloigcal processes The experimental approach in all tasks includes extensive laboratory work to evaluate biofilm activity including biomethane potential studies (BMP) and specific methanogenic activity studies (SMA). All bioreactor and process streams will be thoroughly characterized, both with respect to conventional parameters i.e. BOD, COD, TKN, TP, TSS, alkalinity, ammonia, volatile fatty acids (VFA), nitrites, nitrates, etc., and specific chemicals i.e. methanol, carbohydrates, protein, lipids, glucose, and long chain fatty acids. Biogas quality will be regularly monitored. For the solids and biofilm, lysis techniques include use of chlorinated solvents, surfactants, sonication, and physical disruption will be used. Additionally, the extracellular polymeric substances (EPS) will be measured for all biofilm in each task.  In order to study the fundamentals of biofilm structure and morphology, comprehensive evaluations for biofilm will be performed on the environmental scanning electron microscope (ESEM) and Transmission electron microscopy (TEM) facilities in the department of Biology Science at York University, which facilitates electron micrographs of wet biofilms. The students are expected to have an engineering background in one or more of the following areas in order to help graduate students to develop these technologies and maintain the performance of the biological processes:1. Environmental engineering 2. Chemical Engineering3. Biological Engineering 4. Civil engineering 5. Biochemistry 
An innovative biotechnology is developed targeting the production and recovery of renewable bioenergy and biomaterials from municipal and industrial wastewater. The first focus area of this project is to integrate biofilm processes into the recovery of bioenergy from municipal and industrial waste streams. The second focus area of this research project is the recovery and production of value-added materials i.e. biomethanol (CH3OH) and bioplastic (Polyhydroxybutyrate (PHB)) by sequestering a greenhouse gas (biomethane (CH4)) using innovative biofilm processes. The novelty of these biotechnologies not only lies in its integration of innovative technologies i.e. anaerobic biofilm process, bioelectrochemical biofilm process, and sequential aerobic biofilm processes that are being developed by unversity researchers and professional engineers, but also every technology presents a novel approach to resolve a practical problem, and advances the state-of-the-art. The results of this research would enable us to establish a technology that is generally applied to small and large municipal and industrial waste streams and will represent a breakthrough for municipal and industrial plants, as the simultaneous waste minimization, clean energy generation, chemical resources recovery, reduction of industrial chemical production with its inherent pollution problems due to enhanced biomethane; biomethanol; and PHB productions, will improve both revenues and save the environment.My research area is to develop economical, robust and efficient processes to produce bioenergy and recover valuable chemicals and biomaterials from wastewater in the context of transforming wastewater to valuable resources from which different value-added products including nutrients/material, energy, and water can be recovered. The research interests include:1. Biological treatment processes for municipal and industrial wastewater2. Biofilm technologies for wastewater/waste streams3. Waste-to-Energy (WtoE) processes 4. Modeling tools for novel biological biofilm technologies to facilitate designing, scale-up, and troubleshooting5. Greenhouse Gases (GHGs) emissions from wastewater treatment processesThe students wil work with a research team of graduate stuents in a top-notich biotechnolgy labratory to develop the afromentioned biotechnologies and contrubiut to the liturature comprahansive review of different bioloigcal processes The experimental approach in all tasks includes extensive laboratory work to evaluate biofilm activity including biomethane potential studies (BMP) and specific methanogenic activity studies (SMA). All bioreactor and process streams will be thoroughly characterized, both with respect to conventional parameters i.e. BOD, COD, TKN, TP, TSS, alkalinity, ammonia, volatile fatty acids (VFA), nitrites, nitrates, etc., and specific chemicals i.e. methanol, carbohydrates, protein, lipids, glucose, and long chain fatty acids. Biogas quality will be regularly monitored. For the solids and biofilm, lysis techniques include use of chlorinated solvents, surfactants, sonication, and physical disruption will be used. Separation techniques include dissolution in chlorinated solvents, selective oxidation of non-PHB biomass, dissolution of polymer and density-based physical separation will be conducted to determine the PHB accumulation. Additionally, the extracellular polymeric substances (EPS) will be measured for all biofilm in each task.  In order to study the fundamentals of biofilm structure and morphology, comprehensive evaluations for biofilm will be performed on the environmental scanning electron microscope (ESEM) and Transmission electron microscopy (TEM) facilities in the department of Biology Science at York University, which facilitates electron micrographs of wet biofilms. The students are expected to have an engineering background in one or more of the following areas in order to help graduate students to develop these technologies and maintain the performance of the biological processes:1. Environmental engineering 2. Chemical Engineering3. Biological Engineering 4. Civil engineering 5. Biochemistry 
 Soil thermal properties play a very  role in many geoengineering projects involving thermal effects, such as high voltage underground power cables, oil and gas pipelines, nuclear waste disposal facilities, ground heat energy storage and heat exchange piles. Geomaterials can be often classified into two groups: virgin geomaterials such as soil and rock, and by-product materials such as mine tailings, coal fly/bottom ash, foundry sand, kiln dust, blast furnace/steel slag, reclaimed concrete and asphalt. Studies on these materials and their mixtures have been carried out extensively for geoengineering applications, including the characterization of mechanical properties such as the strength, compressibility, compactivity and permeability, as well as mineralogical and geochemical properties. The goal of this study is to investigate the thermal  properties of selected geomaterials and their mixtures for enhancement of knowledge and engineering applications. This is a very exciting opportunity for student(s) to work in a state of the art unsaturated soils lab. In classical soil mechanics, for the purpose of analysis or design the soils are considered either fully saturated or completely dry.  In reality most soils (if not submerged under water) are unsaturated as their water content changes with the climatic and environmental conditions. The flow of water or contaminants as well as strength of the unsaturated soils is very different from fully saturated or completely dry soils. Similarly thermal properties of the soils, namely conductivity and specific heat capacity are also a function of saturation and are used in many engineering analyses.1. Literature review on thermal properties of geo materials2.     Measurements of index properties of various soils at different saturation3. Measurements for thermal conductivity and specific heat capacity of geo materials4. Analysis of the experimental data5. Report writing1. Willingness to work in a lab2. Willingness to learn new things3. Interest in geotechncial/ geoenvironmental engineering4. Familiarity with Microsoft EXCEL5. Familiarity with soil index tests such as compaction, liquid and plastic limit
Design and implementation of microelectronic systems for monitoring and treatment of  neurological disorders is one of the most popular areas in biomedical & electronics engineering.  Here in York University we are working in close collaboration with Toronto-based hospitals to develop a fully-implantable system-on-chip, capable of monitoring brain activity, diagnosing particular neurological events using on-chip signal processing, and sending responsive feedback to the brain in the form of electrical or optical stimulation to stop an unwanted event. The main focus of this research project is to conduct hardware implementation (using Verilog ) of signal processing algorithms that will be used in an implantable brain neural interface for detection of various brain diseases such as epilepsy, Parkinson's, and Alzheimer's disease. The algorithm will be first implemented in MATLAB and then will be transformed to Verilog for hardware implementation. Student will be supervised directly by the faculty member and through the course of this project, will learn and experience all aspects of developing and validating a complex system on a chip.I am heading the Integrated Circuits and Systems Laboratory at York University. Members of our laboratory conduct research on analog and digital VLSI circuits, systems and algorithms for energy-efficient signal processing with applications to biomedical sensory microsystems such as brain-chip neural interfaces.The student will be working primarily on the development of a software-based algorithm for brain signal feature extraction and classification. The medium will be MATLAB but C/C++ is also acceptable. The algorithm gets hundreds of hours of pre-recorded brain EEG signals as input and will be designed to detect certain neurological events. Once the algorithm is designed and tested in computer, it will be translated into a hardware description language such as Verilog.The student is expected to have the following qualifications:- Familiar with basic signals processing concepts.- Experienced with Verilog or VHDL coding.- Experienced with MATLAB coding.- Self-driven and having an interest in bio-electronic projects
Design and implementation of microelectronic systems for monitoring and treatment of  neurological disorders is one of the most popular areas in biomedical & electronics engineering.  Here in York University we are working in close collaboration with Toronto-based hospitals to develop a fully-implantable system-on-chip, capable of monitoring brain activity, diagnosing particular neurological events using on-chip signal processing, and sending responsive feedback to the brain in the form of electrical or optical stimulation to stop an unwanted event. This research project is mainly focused on electrical validation of the system described above. It will include design of a multi-layer PCB as the testbench for the fabricated IC,  as well as FPGA  programming to provide control signals for the chip and realize  different test scenarios. Student will be supervised directly by the faculty member and through the course of this project, will learn and experience all aspects of testing a complex  microelectronic chip such as board design, Verilog coding, signal integrity considerations and debugging skills.I am heading the Integrated Circuits and Systems Laboratory at York University. Members of our laboratory conduct research on analog and digital VLSI circuits, systems and algorithms for energy-efficient signal processing with applications to biomedical sensory microsystems such as brain-chip neural interfaces.The student will be leading (or helping, depending on his/her level of experience) the design of a printed circuit board that will host the SoC. The board includes the SoC, an FPGA, and several other peripheral components. The intern student will also be assisting a graduate student by developing various Verilog scripts to validate the fabricated IC.The student is expected to have the following qualifications:- Analysis, design, and simulation of simple electronic circuits using off-the-shelf components.- Experienced with Verilog and MATLAB coding- Familiar with electronic circuit test and debugging (working with scopes + basic debugging skills)- PCB design experience is a plus- Self-driven and having an interest in bio-electronic projects
Vaccination remains an important public health intervention. Despite increasing vaccination coverage over the past few decades, infectious diseases continue to inflict substantial morbidity, mortality, and socio-economic burden globally. In addition to currently available vaccines for a number of diseases, substantial research efforts are being conducted to develop new vaccines for a number of diseases, such as Dengue, Zika, Clostridium difficile, Cytomegalovirus, etc.This project aims to develop a library of diseases for which current efforts are directed towards developing a vaccine. There are two main objectives to achieve in developing this library:1) To classify the natural history of such diseases with their epidemiological characteristics, and to determine the property of vaccine candidates in development.2) To identify suitable mathematical model structures that should be used to evaluate the effect of such vaccine candidates on reducing the burden of the disease.The modelling structures in this project will be informed by the nature of disease and the characteristics of a vaccine candidate. These models are not subject to analysis or simulations at this stage. However, our aim is to identify these models so that researchers and infectious disease modellers can take initiatives on evaluating vaccines, both for their effectiveness and cost-effectiveness. These objectives will be achieved through a thorough search of literature, databases of the World Health Organization, and other sources available to the Agent-Based Modelling Laboratory (ABM-Lab) at York University. The structure of models will be identified based on the advanced methodologies that are being implemented and tested at the ABM-Lab involving both theoretical and computational aspects of dynamic models.My research broadly includes dynamical systems and their applications to the field of mathematical biology. In particular, I am interested in the theoretical and computational aspects of mathematical models describing the underlying biological phenomena. I am currently leading several projects related to the modelling of infectious diseases and the effect of interventions, with particular emphasis on establishing links between “Mathematical Epidemiology” and “Theoretical Immunology”. An important aspect of my research is to develop innovative knowledge translation methodologies through which strong links between theory, policy and practice are forged, and modeling outcomes are translated to improve health policy and support decision-making.Accepted students will be guided through different stages of the project for their responsibilities. These include literature search, developing a summary of existing work on mathematical modelling related to vaccination, parsing and understanding of data (for example, using MS Excel or other software such as Matlab, R), and taking initiatives towards achieving the objectives. Tasks might change during the project based on the information obtained. Critical scientific writing is needed and students should be able to communicate effectively on their achievements, challenges, and methods to facilitate the progress of the project.   A candidate should have knowledge of differential equations and first course in statistics at the undergraduate level. Keen to understand biological, physical, and mathematical concepts are important. Students should be able to work both independently and collaboratively in a highly interactive research environment at the ABM-Lab. Suitable candidates should have the knowledge of searching literature through internet, retrieve relevant data, organize materials, present their work progress, participate in the ABM-Lab meetings, and summarize their work throughout the project. The suitable candidates will be provided with office space and advanced compute facilities. 
Whilst printed electronics shows great promise, there are still a number of challenges making printed electronics a very active area of research. There are two positions available for undergraduate researchers this summer working on the following project:A major challenge in printed electronics is the delivery of liquid inks containing active materials such as metals, semiconductors or insulators to a desired substrate. In order to fabricate high-performance electronics such as transistors, small feature sizes in the single-micrometer regime need to be printed. A recent development is to employ the fluid-mechanical effect of hydrodynamic focusing to achieve a thin stream of ink coming out of a nozzle with improved resolution and reliability compared with other techniques. Hydrodynamic focusing utilizes a sheath fluid flowing around the ink stream thereby squeezing the ink stream and achieving small feature sizes. Finally, after the ink stream hits the substrate, the ink will spread on the substrate to form the final pattern. The aim of this project is to improve the understanding of and optimize the performance of printing by hydrodynamic focusing including all steps of the printing process: flow inside the nozzle, after leaving the nozzle and on the substrate including the behavior of the sheath fluid. The two most important outcomes to be optimized are feature size and print speed. The two students will tackle this problem from two angles. One student will experimentally print patterns in a lab to explore the effect of different ink and process variables on the printing outcome. The other student will use finite element computer simulations to understand the underlying fluid mechanical effects that are difficult to observe experimentally. The two students will work together comparing and validating experimental and simulation results, designing experiments and gaining further insights. Printed electronics is an emerging technology to fabricate microelectronic devices. Printing techniques offer several advantages over traditional microfabrication technology, which is used to fabricate systems such as silicon chips and displays today. Traditional methods achieve very high performance, however, at high cost. Printing allows microelectronics to be fabricated at significantly lower cost especially for large-area systems due to high fabrication speeds and because printing is a type of additive manufacturing. Printed electronics can be fabricated on novel substrates such as plastic or paper. This enables new applications such as bendable displays, low-cost RFID tags or large, low-cost sensor networks. The two students will have somewhat different roles depending on the angle of their project. One student will predominantly work in a chemical microfabrication lab to carry out experiments. The student will own the entire process including ink preparation, experimental design, printing and analysis. The other student will predominantly work on a computer performing simulations. He or she will set up models that elucidate the relevant physics whilst being computationally efficient. The two students will receive the necessary training on lab techniques, equipment and processes or simulation techniques to allow them to become independent researchers without prior experience. The two students will actively work together thus exposing each other to practices in the lab and simulation work respectively. The students will need to carefully analyze their results to develop new ideas for the next experiment or simulation. Before starting the internship, as well as throughout, the students should read relevant literature to understand their results in the wider context. One goal, although ambitious for a short summer internship, is for the students to write up their results and submit them for publication. This will not only serve to improve the students’ chances when applying for graduate school but also help them gain valuable experience and skills in writing and communicating their scientific results to a wider audience. In all of these steps, the students will receive supervision and guidance to allow them to grow over time and become more independent.Since additive manufacturing and printed electronics is an interdisciplinary field, students from a variety of backgrounds can make an impact. Areas that are particularly relevant are electrical engineering, fluid mechanics, mechanical engineering, materials science, chemical engineering and chemistry. The most relevant skills are knowledge of basic fluid mechanics, laboratory practices and computer simulations respectively. However, most importantly, students need to be eager to learn new skills and the students will learn any relevant skills during the internship.
This position supports a research project concerning the representation of poverty in Western consumer society and globally. Despite worldwide news attention reporting on the growing social unrest and protests facilitated by the unequal distribution of wealth and resources in countries such as Canada, the United States, Australia, Germany, France, China, India, Japan, Mexico, Saudi Arabia, Tunisia, and other nations, media attention consistently overlooks the intrinsic socioeconomic and political issues embedded in the issue of global poverty, and focuses instead on the extreme conditions plaguing those living in the peripheral countries. Through a content and critical discourse analysis of news reports, this project will critique the mediation of poverty and its place in Western and global cultural politics. The analysis of the news reports will be enriched through a visual deconstruction of representations of poverty in other media, with a particular focus on specific advertising campaigns, film, television, and music examples, both historical and present. In critiquing the visualization of poverty in popular culture and its construction in the news media, the issue will be connected back to the broader context of political economy and cultural studies, employing marketing techniques in addition to the larger theoretical background. The project also considers the influence of social media and other networking technologies.Anne MacLennan, Associate Professor, York University and editor of the Journal of Radio and Audio Media is writing “Remembering Radio: The Canadian Radio Audience in the 1930s”, First Person Plural: Transcribing the Perspectives of Canadian Broadcast Pioneers for a Digital Age” Her recent book is Seeing, Selling, and Situating Radio in Canada, 1922-1956  with Michael Windover.  She has published in the Journal of Radio & Audio Media and Women’s Studies: An Interdisciplinary Journal, The Radio Journal, Relations Industrielles/Industrial Relations, Urban History Review and other collections. She researches media history, community radio, popular culture, women, social welfare, poverty and cultural representations.The role and responsibilities of the student include the collection of the project sample, including news articles and related archival, library searches and the completion of a literature review, supervision of and collaborative work with a large team of undergraduate students, and placement students, the management of files, materials and data, analysis of collected sample material, website maintenance, time sensitive material prioritized by deadline for upcoming academic conferences and articles, and any other related research and administrative duties. The student will be essential to the progress of the research project, and the position is part of a large research team, where the student will be expected to work alongside the principal investigator and other students and researchers associated with the project. The checks and balances of working on a team will keep the student on track.Ideal candidates should be in the final years of their undergraduate degrees. Student should be in the social sciences or humanities, with a preferred background in communication studies, cultural studies, history, political science, or related disciplines. The student should have a high level of proficiency with qualitative and quantitative research. In addition to basic organizational and software skills, particularly excel and research methods, including experience working with literature reviews, content analysis, discourse analysis, semiotics, visual analysis, interviews, and statistical data and archival research, interpersonal and supervisory skills are an asset; the project involves a large research team of undergraduate students. 
This position supports a research project on changes in the communication technologies from broadcasting to digital technologies by examining media innovators in the West and globally, and the core elements at the centre of communication technologies’ transformation in the 20th Century and beyond.  This research focuses on catalysts of conversion from one medium to the next; from radio broadcasting to various visual technologies and again to digital technologies. Starting with the collection and analysis of archived interviews with those who pioneered radio to the contemporary users, the research has moved to the collection of interviews with contemporary innovators of digital technologies. Student research interns will examine the role of these innovators on a global level starting within Canada, and moving on to a global sample. Early broadcasters were the founders and adopters of new technologies, playing a role in introducing the world’s audiences to awe-inspiring technologies that had not existed prior, much like those working in new digital media today.  They were not only the visionaries giving voice to new technologies, but acted as the medium that connected people through the technology, instilling an essence that allows people to connect through the technology still existing today. Having a range of interviews from different time periods and regions allows for a content and critical discourse analysis of the various regional and temporal perspectives.Anne MacLennan, Associate Professor, York University and editor of the Journal of Radio and Audio Media is writing “Remembering Radio: The Canadian Radio Audience in the 1930s”, First Person Plural: Transcribing the Perspectives of Canadian Broadcast Pioneers for a Digital Age” Her recent book is Seeing, Selling, and Situating Radio in Canada, 1922-1956  with Michael Windover.  She has published in the Journal of Radio & Audio Media and Women’s Studies: An Interdisciplinary Journal, The Radio Journal, Relations Industrielles/Industrial Relations, Urban History Review and other collections. She researches media history, community radio, popular culture, women, social welfare, poverty and cultural representations.The role and responsibilities of the student include the collection of the project sample, including news articles and related archival and microfilm materials, library searches and the completion of a literature review, and collaborative work with a large team of undergraduate students, placement students, the management of files, materials and data, analysis of collected sample material, website maintenance, time sensitive material prioritized by deadline for upcoming academic conferences and articles, and any other related research and administrative duties. The student will be essential to the progress of the research project, and the position is part of a large research team, where the student will be expected to work alongside the principal investigator and other students and researchers associated with the project. The checks and balances of working on a team will keep the student on track.The student research interns will focus on various aspects of this research such as discovering archival sources available worldwide.  These sources will allow for an examination of the many media including radio, television, and digital media.  Students will work with the archived materials to document and track the different perspectives, and analyzing the content of the contemporary interviews and placing them with a historical, contemporary, technological and global context. Students will conduct archival, administrative,policy research, and possibly even conduct interviews with contemporary innovators to compare this groundbreaking sense that continues to pervade this industry.  It is possible the student research intern may conduct interviews with contemporary broad innovators from all over the world so a language in addition to English would be an asset.Ideal candidates should be in the final years of their undergraduate degrees student in social sciences or humanities, with a preferred background in communication studies, cultural studies, history, political science, or related disciplines. The student should have a high level of proficiency with qualitative and quantitative research. In addition to basic organizational and software skills, particularly excel and research methods, experience working with literature reviews, content analysis, discourse analysis, semiotics, visual analysis, interviews, and statistical data and archival research, interpersonal and supervisory skills are an asset; the project involves a large research team of undergraduate students. 
This projects aims to examine and highlight the ways in which Global cultures portray and treat – or often mistreat – people in periods of distress with a focus on the consequential effects of different cultural reactions to bereavement, divorcees, and others following periods of distress. This includes the impact of representations of the bereaved, divorcees, and others in literature and art as well as in popular culture, which shape conceptions of coping and may cause would-be-supporters to become less than helpful in their efforts to console and aid in transitional periods when met with those who do not fit the archetypal framework of coping. The project will also explore the everyday experience of those affected as they interact with potentially-uncaring service providers, such as banks, government agencies, funeral homes, and phone companies, during times of personal upheaval. The difficulties in this situation are an additional cause of stress to those affected that is often invisible in depictions and perceptions of coping in pop culture. The project will assess these challenges in order to suggest ways to improve such service industries. This research will further understanding of the ways in which the preconceived notions of a collective culture shape attitudes and behaviours in response to change within our technological society. Furthermore, by addressing and analyzing both the historical and contemporary cultural representations of the change using multidisciplinary theoretical scholarship in the fields of communications, psychology, and sociology, technology, and science this project will uncover how and why pop culture perpetuates and reinforces the stereotypes and will gain an understanding of how to better interact with those dealing with death, divorce, or distress.Anne MacLennan, Associate Professor, York University and editor of the Journal of Radio and Audio Media is writing “Remembering Radio: The Canadian Radio Audience in the 1930s”, "First Person Plural: Transcribing the Perspectives of Canadian Broadcast Pioneers for a Digital Age” Her recent book is "Seeing, Selling, and Situating Radio in Canada, 1922-1956"  with Michael Windover.  She has published in the Journal of Radio & Audio Media and Women’s Studies: An Interdisciplinary Journal, The Radio Journal, Relations Industrielles/Industrial Relations, Urban History Review and other collections. She researches media history, community radio, popular culture, women, social welfare, poverty and cultural representations.The students will have a chance to conduct first-hand empirical research. Their work will be fairly extensive and independent after a period of training. Their research activities will include conducting cold calls, interviews, data collection, and administrative tasks involving the interviews or other portions of the research. While a great deal of training will pertain to a traditional approach in the social science, the historical dimension of the work will add to its complexity. These duties will complement the students’ academic training because they will be conducting empirical rather than theoretical research. They will be slowly apprenticed to the larger media analysis (both visual and discourse), interviews, and participatory research by working alongside Professor MacLennan and available members of the research team. Conducting interviews will help students develop communications skills which will be beneficial to their own future research or work in the field of communications. In addition, students will gain valuable experience in the methodology and teamwork of research, which will complement their academic training. In many cases, undergraduate and graduate students have had little exposure to methodology; consequently this limited experience constrains their imaginations when it comes to devising their own research plans. The nature of this research, because it draws on social science, cultural studies, visual research, and communication studies for background as well as inspiration and the use of empirical work will aid the students in their overall formation as researchers. Students will learn a variety of communication and historical research methods. This position is part of a larger research team, working with and supervised by the principal investigator, project manager, and other senior research assistants who will assist in providing the necessary training and support required for the student to successfully perform the activities associated with the project.Ideal candidates should be in the final years of their undergraduate degrees student in social sciences or humanities, with a preferred background in communication studies, cultural studies, history, political science, or related disciplines. The student should have a high level of proficiency with qualitative and quantitative research. In addition to basic organizational and software skills, particularly excel and research methods, experience working with literature reviews, content analysis, discourse analysis, semiotics, visual analysis, interviews, and statistical data and archival research, interpersonal and supervisory skills are an asset; the project involves a large research team of undergraduate students. 
The major objectives of this work are to examine and expose the persistence and circulation of national identities and cultures globally through popular culture and their contributions to a national sense of identity in countries such as Australia, Brazil, China, France, India, Germany, Mexico, Saudi Arabia, Tunisia, and Ukraine .  Distribution and impact of key broadcast programs and initiatives will be the focus of this development.  The analysis of American popular culture tracks its development with well-known programs such as Amos ‘n’ Andy, Happy Days, The Americans, and House of Cards, which epitomize various aspects of American popular culture.  While distinctively American, it is often argued that they have universal appeal even though many programs deal with American political situations. Identifying early programs from other cultures throughout the twentieth century in the same way such as, in the Canadian example, The Happy Gang, Hockey Night in Canada, Degrassi, Little Mosque on the Prairie will provide for a similar analysis on the distillation of cultural essence or identity.A content analysis and textual analysis of the programs will be conducted to explain the impact of these programs on popular culture.  As archival materials will be the source of most sample materials for the programs a non-random, convenience sample will be employed.  This project will seek to understand why that was the case and why certain types of programming from other countries, particularly America, continue to be popular, while local alternatives exist.  Archival material and reports from local governments will be used to understand culture from a policy perspective as will interviews with broadcasters. This work builds on previous research conducted by Professor MacLennan, but provides an opportunity to bridge work on Canadian content and culture with researchers in other countries to examine national identity and popular culture in a global context.Anne MacLennan, Associate Professor, York University and editor of the Journal of Radio and Audio Media is writing “Remembering Radio: The Canadian Radio Audience in the 1930s”, First Person Plural: Transcribing the Perspectives of Canadian Broadcast Pioneers for a Digital Age” Her recent book is Seeing, Selling, and Situating Radio in Canada, 1922-1956  with Michael Windover.  She has published in the Journal of Radio & Audio Media and Women’s Studies: An Interdisciplinary Journal, The Radio Journal, Relations Industrielles/Industrial Relations, Urban History Review and other collections. She researches media history, community radio, popular culture, women, social welfare, poverty and cultural representations.The role and responsibilities of the student include the collection of the project sample, including news articles and related archival and microfilm materials, library searches and the completion of a literature review, supervision of and collaborative work with a large team of undergraduate students, the management of files, materials and data, analysis of collected sample material, the preparation of time sensitive material prioritized by deadline for upcoming academic conferences and articles, and any other related research and administrative duties. The student will be essential to the progress of the research project, and the position is part of a large research team, where the student will be expected to work alongside the principal investigator and other students and researchers associated with the project. The checks and balances of working on a team will keep the student on track.Ideal candidates should be in the final years of their undergraduate degrees student in social sciences or humanities, with a preferred background in communication studies, cultural studies, history, political science, or related disciplines. The student should have a high level of proficiency with qualitative and quantitative research. In addition to basic organizational and software skills, particularly excel and research methods, including experience working with literature reviews, content analysis, discourse analysis, semiotics, visual analysis, interviews, and statistical data and archival research, interpersonal and supervisory skills are an asset; the project involves a large research team of undergraduate and graduate students. 
This project explores optically active nanomaterials for sensing and imaging by employing the fundamental optical physics of plasmon coupling in discrete strongly coupled nanostructures. We are interested in developing unique sensing platforms based on discrete multi-nanoparticle assemblies linked by engineered biomolecules for detection in complex media. We aim to fabricate reconfigurable multi-nanoparticle assemblies that exhibit unique optical signals for distinguishing analyte binding from non-specific interactions. We use single-nanostructure spectroscopy to probe individual nanostructures; this unique spectral analysis capability allows us to detect local chemical environment (submicroliter in volume) in cellular processes without the challenges of photobleaching or blinking associated with fluorophores and quantum dots. Importantly, the spectral analysis of the nanostructures provides a wealth of information on the spatial separation distance, orientation and clustering of tagged biomolecules. Results from this research project will be invaluable for advancing the field of simultaneous biological imaging and sensing.Nanomaterials are actively explored for various applications. Their multi-dimensional function arises because of their unique properties that bridge between molecules and bulk. Our research program aims to integrate designed chemical, physical, and biological properties of nanomaterials for achieving novel synergistic functionality.  We explore optically active nanomaterials that can absorb, scatter, fluoresce, diffract and concentrate light for applications including catalysts for fuel generation, fluorophores in biomedical imaging and sensing, and active components in optoelectronic devices. Our goal is to advance the fundamental understanding of these materials and phenomena, and contribute to transformative research that will ultimately lead to societal impacts.The student will carry out nanoparticle synthesis and surface functionalization to derive bionanomaterials for sensing applications. He/she will study the optical properties of the colloidal and substrate-supported nanoparticles via conventional UV-vis spectroscopy in conjunction with our specialized single-nanostructure spectroscopy. The student will carry out physical characterizations (including, but not limited to, SEM, TEM, EDAX, fluorimetry and confocal imaging)  and perform data analysis using scientific software. He/she is expected to participate in group meetings, develop critical thinking, problem-solving, communication and literature dissemination skills. The student should have strong laboratory techniques (in areas of analytical, physical chemistry, with knowledge in biochemistry or physics preferred) and be able to work independently with guidance. The student should be able to carry out primary literature research and possess strong communication skills (oral and written). Solid background in mathematics is needed for the quantitative nature of the research. The ability to work safely is a must. 
Environmental sustainability is determined on the basis of ecosystem services. It appears that sustainable environmental management is only possible if all the ecosystem services are adequately quantified and taken into account in the decision-making process.The project investigates various services generated by aquatic and terrestrial ecosystems and the approaches to their quantification. We believe that the task of getting to the quantitative estimates can only be solved through an extensive use of mathematical models and computer simulations, in properly designed computer experiments with these models. Most of the publications on environmental economics do not address the problem of quantitative measures of ecosystem services used in the economic exercises. The proposed project is aimed at filling this methodological gap by using the specially designed simulation models.The problem of ecosystem stability and responses to external perturbations is one of the most critical issues in sustainable environmental management. Knowledge of the possible patterns in ecosystem behaviour under the stress conditions is important as it gives a path to the prediction of the likely negative effects and, thus, to the planning of measures to mitigate them. Over the recent period, publications have appeared, in which the biological interpretation of stability is being also applied to represent ecosystem dynamics. However, in most cases, this kind of application is not scientifically valid because an ecosystem is not only an assemblage of several populations and cannot be reduced to such a level. Therefore, the relationships between mathematical theory of stability, biological and ecological stability require further clarification.This project will place special emphasis on the invasion of alien/non-indigenous species and the environmental, economic and social harm they cause.Sustainable environmental management and development, mathematical and simulation modeling of various complex systems for environmental protection and management,  ecosystem services, dynamics and stability, socio-economic and ecological systems, economic assessment and management of natural resources; environmental economics; with the emphasis on invasion of alien/nonindigenous species and environmental, economic and social harm they cause.A student will become a team member working on various aspects of the project,  investigating and applying necessary theoretical concepts.  The student will use a computer to work with the searching engines, to implement data pre-processing and analysis based on standard techniques and developed algorithms. They will solve mathematical problems and compare the results to develop models for sustainable environmental management.Understanding of theoretical ecology, problems of invasive species, concepts of sustainable environmental management and ecosystem services; understanding of computer simulations and modeling; environmental economics and valuation of ecosystem services; ecosystem responses to stress conditions and the concepts of mathematical, biological and ecological stability; ability to use software to run computational experiments; interest in applied research; ability to work with databases and large data sets, big data analytics, information visualization, ability to write simple computer code, and the desire to learn and explore new computational tools, will be considered as an asset.
Clustering is a basic analysis technique for data sets and many clustering algorithms have been developed over the years.  Biological data sets use clustering as a basic tool of analysis. However, a lot of analysis done by Biologists is interactive in nature and they often evaluate the clustering quality visually. In this project the student will be involved in the design and implementation of practical visualization algorithms for large, clustered, high dimensional data sets and the measurement the performance of the proposed algorithm(s). In particular, we will study visualization of the output of clustering algorithms for Flow Cytometry data. Flow Cytometry is a common technique in many areas of Biology, particularly Immunology. Typical usage involves testing a blood sample for 25 attributes on a per-cell basis, and thus typical data sets are arrays of 500,000 points in a 25 dimensional space. The aim is to identify clusters that correspond to a biologist's notion of a cell "population". The project is aimed at producing a software tool that aids biologists in determining visually the quality of the output of any clustering algorithm.My research involves finding efficient, accurate and practical solutions to algorithmic problems in Wireless Networks and Bioinformatics. This project is in the latter area. My work in the area of Bioinformatics involves the design of algorithms for large data sets, for which known algorithms are often too slow or infeasible. I have worked on several problems, including the annotation of large genomic data sets and algorithms for analyzing large data sets produced by experimental techniques such as microarrays or Flow cytometry.  The student will work closely with  the supervisor.  The supervisor  will supply high-level ideas for the design of visualization algorithms. The student will  implement the ideas and try variations of them in order to generate high-quality visualization. The student will also evaluate the quality of the visualization output by the proposed algorithm so that its performance can be improved.The student will first become familiar with the characteristics of Flow cytometry data. (S)he will then learn about the state-of-the-art in visualization algorithms.  This would be the first third of the project. Next, (s)he will design a visualization algorithm and implement it. Then the quality of the output will evaluated by student as well as the other participants and the results will be used to improve the algorithm. At the end of the term of the project the student will make a presentation to the supervisor's research group describing the work done and the results obtained.(S)he should be a good programmer and be proficient in basic data structures and algorithms. Some knowledge of Linear Algebra is greatly useful.  Some knowledge of computer graphics is desirable but not essential or assumed. The student should also be able to read and grasp ideas from the literature, particularly research articles.  Finally the student should be curious and focussed on the project.  This project involves reading literature, designing algorithms and implementing them in a high-level programming language. 
Clustering is a basic analysis technique for data sets and many clustering algorithms have been developed over the years. However no single algorithm works well for all data sets. Biological data sets require modification of clustering algorithms to yield results that make sense to Biologists. More importantly, the large sizes of many Biological data sets make it infeasible to use many existing algorithms. In this project the student will be involved in the design and implementation of practical clustering algorithms for real data sets and the measurement the performance of the proposed algorithm(s). In particular, we will study density-based clustering algorithms and adapt them to large data sets obtained from Flow Cytometry data. Flow Cytometry is a common technique in many areas of Biology, particularly Immunology. Typical usage involves testing a blood sample for 25 attributes on a per-cell basis, and thus typical data sets are arrays of 500,000 points in a 25 dimensional space. The aim is to identify clusters that correspond to a biologist's notion of a cell "population". In addition to the size of the data the factors that make this problem difficult are heterogeneity of population sizes and densities and overlapping populations. With the help of collaborators we proposed an accurate algorithm called SWIFT (Cytometry A. 2014 May;85(5):408-33) that successfully finds small cell populations of interest to Immunologists. This project attempts to design and implement  algorithms that are faster than SWIFT but at least as accurate.The supervisor has collaborators in Immunology who are experts in interpreting and analyzing Flow Cytometry data. Their expertise will be used to design and validate effective clustering algorithms that can run on large data sets.My research involves finding efficient, accurate and practical solutions to algorithmic problems in Wireless Networks and Bioinformatics. This project is in the latter area. My work in the area of Bioinformatics involves the design of algorithms for large data sets, for which known algorithms are often too slow or infeasible. I have worked on several problems, including the annotation of large genomic data sets and algorithms for analyzing large data sets produced by experimental techniques such as microarrays or Flow cytometry.  The student will work closely with the supervisor.  The supervisor will supply high-level ideas for the design of new clustering algorithms. The student will take the lead role in implementing the ideas and trying variations of them in order to generate high-quality clusters. The student will also evaluate the quality of the clustering output by the proposed algorithm so that its performance can be improved.The student will first become familiar with the characteristics of Flow Cytometry data. (S)he will then learn about the state-of-the-art in clustering algorithms, including spectral clustering and density-based clustering. Then (s)he will benchmark the performance of existing clustering algorithms on flow cytometry datasets. This would be the first third of the project. Next, (s)he will design an algorithm and implement it. Then the quality of the output will evaluated by student as well as the other participants and the results will be used to improve the algorithm. At the end of the term of the project the student will make a presentation to the supervisor's research group describing the work done and the results obtained.(S)he should be a good programmer and be proficient in basic data structures and algorithms. Knowledge of Biology is greatly useul but not essential or assumed. The student should also be able to read and grasp ideas from the literature, particularly research articles.  Finally the student should be curious and focussed on the project. Research on real data is difficult and unpredictable and to do it successfully, curiosity and single-minded focus are very useful.  This project involves reading literature, designing algorithms and implementing them in a high-level programming language. No laboratory work is involved.  
The materials described above are of particular interest in the construction of bridges in harsh or very corrosive environments and the work will be done as part of a project sponsored by the Ministry of Transportation of Ontario.  The participating students will be expected to work in the lab in collaboration of other more senior graduate students.The student(s) will participate in fabrication of specimens comprising reinforced concrete, where the concrete mix will be advanced cementitious composite.  Small beams and reinforced prisms will be fabricated and will then be subjected to accelerated corrosion in the lab by forcing current to pass through an electrochemical corrosion cell that comprises the reinforcement in the specimen, and externally placed cathode, and salty water acting as the electrolyte facilitating the corrosion.  Daily measurements of steel loss and progress in the concrete cover will be monitored so as to assess and correlate the level of damage, the steel loss and the equivalent service life in realistic conditions.  After attainment of the desired corrosion level the effective confinement provided by the fibers embedded in the cementitious material will be quantified and used to link material durability effectiveness and service life enhancement with the mix design.  Before the end of the project the students are expected to participate in mechanical load testing of the specimens to also assess the effect of corrosion in compromising the mechanical properties of the innovative cementitious products and comparisons will be made with the same features of conventional concrete. We are developing procedures to characterize the mechanical behavior and durability of strain hardening cementitious composites.  These are fiber reinforced concretes which do not rupture in tension but they present an apparent yielding response after attainment of tensile strength and multiple cracking that leads to large deformation capacity in tension.  We are experimenting (in the lab) with fabrication of innovative mixes (that contain special admixtures) and fiber types - during the project we expect to subject samples to accelerated corrosion condition and to study the behavior of steel embedded in such innovative concretes.  The student will be actively involved in the lab / fabrication of concrete mixes and casting and handling of concrete specimens.  Lifting specimens that are up to 15 -20 kilograms heavy will be common place work.  They should have an inclination into electronics also, as they will need to handle instrumentation and multimeters in all phases of the experiments.The student will have to be a civil engineering undergraduate with a good knowledge of materials and an interest in experimental work.  Their work will be of interest in structural engineering applications and the new and emerging  materials technologies.  The knowledge gained will provide them with a good understanding of experimental methods and testing standards and will be of particular use in the area of repair and retrofit.
Software engineering data (e.g., source code repositories and bug databases) contains a wealth of information about a project's status and history. The research on Mining Software Repositories (MSR) aims to transform the data from static record-keeping repositories into knowledge, which can guide the software development process. For example, one can derive correct API usage patterns and flag anomalous (and potentially buggy) API usages by mining the source code across many projects in Apache and GitHub. In this project, the student(s) will research and develop an efficient infrastructure, where MSR researchers and practitioners can share and analyze such data.In general, my research lies within Software Engineering and Computer Systems, with special interests in software performance engineering, mining software repositories, source code analysis, software architectural recovery, software visualizations and debugging and monitoring of distributed systems. In particular, I strive to conduct practical research, which provides contributions to both academia and practice in the area of designing, developing, testing and maintaining large-scale software systems.The selected MITACS student will be the primary person responsible for this project. This student, who will be supervised by me, will gain first-hand experience in developing, debugging and testing BigData applications. 
Software analytics refers to analysis activities specific to software systems and related software development processes. The goal of software analytics aims at describing, predicting, and improving development, maintenance, and management of software systems. There are many techniques used in software analytics ranging from machine learning to software visualization. The goal of this project is to use various software visualization techniques to explore and understand the large volume of data (e.g., version control data, execution logs, mailing list data, etc.) from software development and testing. In general, my research lies within Software Engineering and Computer Systems, with special interests in software performance engineering, mining software repositories, source code analysis, software architectural recovery, software visualizations and debugging and monitoring of distributed systems. In particular, I strive to conduct practical research, which provides contributions to both academia and practice in the area of designing, developing, testing and maintaining large-scale software systems.The selected MITACS student will be the primary person responsible for this project. This student, who will be supervised by me, will gain first-hand experience in developing, debugging and testing BigData applications. 
Development of software to control/interact with one or more autonomous robots operating outdoors.Field robotics, underwater robotics, multi-robot interaction, human-robot interactionAssist with outdoor robotics experiments. Development of software to control robots outdoors. Development of software to interact with autonomous systems operating outdoors.Interest in autonomous systems. Knowledge of programming in some suitable language (e.g., Python)
The research project will focus on the development of “smart” multifunctional material systems that are capable of harvesting energy. It aims to design industrial viable technologies to fabricate polymeric energy harvesting material systems that can efficiently extract wasted energy in the forms of heat, movement, and vibration. In this project, students will become a member of a research team developing new nano-and-microstructuring techniques to fabricate smart multifunctional materials that can significantly alter its property (e.g., viscosity, volume, and conductivity) in response to external stimuli; and/or harvest energy from different energy sources (e.g., waste heat, deformation). Overall, the materials and the related fabrication techniques to be developed in this project are expected to address many energy-related problems as well as to significantly contribute to the reduction of carbon footprint to “green” our society.Prof. Leung’s research interests focus on tailoring the smart and multifunctional properties of polymer material systems (e.g., blends, foams, composites and nanocomposites) through different novel and industrial viable micro-and-nanostructuring techniques. Some examples of our latest research are (1) Bio-based Multifunctional Materials; (2) Smart Multifunctional Materials; and (3) Advanced Thermal Management Materials. These novel materials can find applications in a variety of economic sections including aerospace, automobile, biomedical, clean technology, electronics, energy, and manufacturing, etc.The participating student will assume the roles of a summer research assistant, which include sample preparation, fabrication, and characterization. In particular, the student will be responsible for the following:(1) undergo a 2-week training program about lab safety as well as the operation of various processing and characterization equipment;(2) conduct a literature survey on existing technology and the technology gap in the research area, and prepare a written report on the findings;(3) design and implement apparatus and experimental for material processing and characterization;(4) design and conduct experimental studies to fabricate multifunctional material systems for energy conservation, harvesting, and/or storage;(5) prepare written reports and/or Powerpoint presentations on the research progress; andNOTE: the participating studnet may have opportunities to contribute to the preparation and writing as well as be a co-author of a conference paper or a journal publication.The student participating should be in the discipline of Engineering Science, Mechanical Engineering, Materials Science and Engineering, Chemical Engineering , Chemistry, or other closely related disciplines. Experiences or knowledge of the following areas will be an asset:- polymer sciences and/or engineering- engineering drawing using SolidWorks- statistical analysis of experimental data- scientific programming using MatlabIn addition, the candidate should possess good interpersonal, project and time management, as well as presentation skills.
Nanoscale magnetic field sensors are important in magnetic data storage applications such as the hard disk drive or magnetic racetrack memory, as well as in biosensing applications, where a biologically tagged nanoscale magnetic particle is detected in an assay or microfluidic device. In nanoscale-sized magnetic field sensors, it is often required that the sensor itself be fabricated without the use of magnetic materials. This is to avoid magnetic interference, but also becasue the magnetization of magnetic materials become unstable at small dimensions, introducing noise in the detection channel. We previously described magnetic field sensors that are free from magnetic materials that exploit the high electron mobility of graphene. These devices proved to be highly scalable, sensitive and tunable. This project aims to buikd on this work and model how the graphene properties and device structure can be optimized to yield improved sensors. Additionally, new sensors structures will be investigated specifically for biosensing applications or for low-power integrated applications with the use of laser light stimulus.This research project will take advantage of high-performance coumputing resources and software that can calculate the electron and heat transport in devices subject to external inputs such as magnetic field and optical radiation. The goal is to discover new magnetic field sensor devices that can be used in the data storage industry or in biosensing applications.We study heat and electron transport in nanoscale devices, interfaces, materials and composites, with the aim of improving the energy efficiency of electronic devices. We are also interested in spectroscopy and optical pump-probe techniques for the characterization of materials and magnetization dynamics near phase transitions.The candidate will learn what the group has achieved so far and gain training in finite element modeling and finite difference time domain software on a high performance computing platform. The student will participate in hands-on training, and through regular meetings with the principal investigator he/she will be guided through which steps/approaches should be taken to advance the project. The student is expected to gradually learn how to work independently and is encouraged to seek answers to questions by reading pertinent technical literature, but will always be supported by the principal investigator whenever in need. The student will report verbally on progress and is expected to keep a clear record of his/her work in a lab notebook and digital data repository. At the end of the internship, the student will present the results of the research to the group and write a brief report on the findings. The work may lead to a journal publication that the student will co-author, in which case the student is expected to help with the preparation of the manuscript.The student should have a strong analytical background and familiar with Matlab. A background in solid state physics is a strong asset. The student should be familiar with the Linux OS and shell commands.
Interfaces play a critical role in electron and heat transport, particularly in nanoscale devices such as transistors, sensors and lasers, where interfaces can be the main bottleneck to improving performance. Although many studies have been devoted to interfacial transport, predicting the thermal resistance at the interface of two materials is still difficult, posing difficulties to device design. The most popular approach to calculate interface thermal resistance relies on bulk makterials properties, and therefore ignores the effect that nanoscale dimensions play on the material properties.This research project will take advantage of high-performance coumputing resources and software that can calculate the dynamics of atomic motion to study the effect of nanoscale size to interface thermal resistance. The goal is to learn rules governing nanoscale interfacial heat transport that can be applied to easily predict what the thermal behaviour at the interface between a pair of nanoscale materials.We study heat and electron transport in nanoscale devices, interfaces, materials and composites, with the aim of improving the energy efficiency of electronic devices. We are also interested in spectroscopy and optical pump-probe techniques for the characterization of materials and magnetization dynamics near phase transitions.The candidate will learn what the group has achieved so far and gain training in molecular dynamics calculations on a high performance computing platform. The student will participate in hands-on training, and through regular meetings with the principal investigator he/she will be guided through which steps/approaches should be taken to advance the project. The student is expected to gradually learn how to work independently and is encouraged to seek answers to questions by reading pertinent technical literature, but will always be supported by the principal investigator whenever in need. The student will report verbally on progress and is expected to keep a clear record of his/her work in a lab notebook and digital data repository. At the end of the internship, the student will present the results of the research to the group and write a brief report on the findings. The work may lead to a journal publication that the student will co-author, in which case the student is expected to help with the preparation of the manuscript.The student should have a strong analytical background and familiar with Matlab. A background in heat transport and solid state physics is a strong asset. The student should be familiar with the Linux OS and shell commands.
The project involves stochastic modelling of the behaviour of municipal solid waste (MSW) using the finite element method (FEM). FEM models are assembled by randomly assignining mechanical properties corresponding to one of the four key components of MSW: highly compressible organics; soil; incompressible elements (wood, steel, etc); and, tensile elements (paper, plastics, etc). The project requires the development of a clusturing algorithm that can assign same material properties to a group of adjoining finite elements using the concepts of polyominoes, which are clusters of square elements (e.g. Tetris elements), and polyiamonds, which are clustures of triangular elements (e.g. a diamond). By controlling the number of elements in a cluster and their adajcencies, it should be possible to simulate different shapes and sizes of the four constitutents of MSW. The hypothesis being tested is that the non-linearity of stiffness observed in the laboratory testing of MSW has its roots in the relative proportions of the four constituents of MSW and that the range of shear strength parameters measured in the lab as well as in the field can also be explained using the relative proportions of the four constituents of MSW. The methodology involves generating a finite element mesh with a set of boundary conditions corresponding to a laboratory test, such as a triaxial test, and assigning clusters of material properties using the algorithm as described above. A large number of randomly-generated models can then be run to obtain moving averages of shear strength and stiffness parameters to see their evolution with respect to constituent proportions. A commercially-available FEM software will be used for the simulations. The most significant contribution of the student will be in terms of developing the clusturing algorithm. As such, this project will also be of interest to students in computer science or software engineering programs. The focus of this research area is on understanding the mechanical behaviour of municipal solid waste (MSW) in closed landfills with the viewpoint of designing foundations for renewable energy infrastructure, such as solar and wind farms. We use a combination of stochastic computer simulations, large-scale laboratory tests and on-site loading tests to understand the evolution of shear strength and stiffness parameters of MSW as it slowly gets digested inside a closed landfill. These parameters are essential in order to reclaim the area occupied by closed landfills for construction of renewable energy infrastructure or for piggyback extension The student will be responsible for: (a) developing the clustering algorithm required for modification of input data files; (b) using the algorithm to generate input files with random clustering of different shape and size; (c) running the finite element analyses; (d) extracting, analyzing and plotting the results from the finite element analyses; (e) reporting the results in a technical document, such as a journal or conference paper and/or a technical report. The student will also be expected to conduct a review of the previously-published literature on the topic. Ideally, the student should be: familiar with material science basics; competent in developing algorithms and programming them using either MATLAB or an object-oriented language (C++, Java, etc); familiar with XML data structure; skillfull in extraction, analysis and visual representation of large amount of numerical data; and, able to write coherent technical documents, such as papers and reports. Having some knowledge of the finite element method may be considered an asset; however, it is not a requirement since the FEM software that will be used for this project is very user-friendly. 
Mine tailing is a mixture of silt- and clay-sized particles and water that settles at the bottom of a tailings pond a few years after its deposition in the pond. It is important to be able to predict the tailings’ consolidation time so that the tailings pond area can be reclaimed and rehabilitated. Most tailings undergo self-weight consolidation at rates that are too slow to achieve sufficient shear strength for reclamation within a reasonable time period. Several chemical additives have been proposed that claim to be able to increase the tailings’ rate of consolidation; however, their effectiveness is difficult to assess using traditional large-height column setups because it still takes too long for the tailings to consolidate completely in these columns. Centrifugation has been used in estimating the hydraulic conductivity and compressibility characteristics of clay slurries. In a centrifuge, a sample of clay slurry is subjected to centrifugal acceleration that is typically hundred to several thousand times the Earth’s gravitational acceleration (g). Scaling laws dictate that a slurry subjected to a centrifugal acceleration of N times g in a centrifuge will consolidate N-squared times faster than the same slurry in a large-height column setup, thereby making it possible to measure the settlement vs. time response within a few hours. The main goals of the project are: (a) to compare the settlement vs. time response of tailings measured using centrifugation with those available in published literature; (b) to refine the centrifugation testing protocol so that it can be used routinely as a part of a tailings management system; and (c) to develop a reliable inverse analysis framework for extraction of consolidation parameters from the settlement-time curve measured using the centrifuge. All the lab testing for this project will take place in the state-of-the-art Geotechnical Research Lab at York University. In this research area, the key focus is on the development of an easy-to-use and rapid method for the assessment of consolidation characteristics of mine tailings. The method will use high-g centrifugation to obtain the settlement vs. time response of the tailings within a few hours instead of many days it takes using a column setup. Inverse analysis of settlement vs. time response will be done using a modified large-strain consolidation theory incorporating the effect of artificial gravitational accceleration provided by the centrifuge. The student will be responsible for the following:• Learning key aspects of the large-strain consolidation formulation and its governing equations• Learning the principles of centrifuge testing of mature fine tailings• Reviewing and summarizing pertinent literature on the subject• Modifying the governing equations of large-strain consolidation by incorporating a variable g term• Solving the modified equations analytically and/or numerically• Back-analysis of centrifuge test data using modified equations and meta-heuristics/nature-inspired algorithms• Writing of a project report and, time permitting, a conference paper or a technical note based on key findings of the projectThe student should have completed undergraduate courses in soil mechanics and applied engineering mathematics. Familiarity with large-strain consolidation theory would definitely be an asset but is not essential. Some experience of working in a geotechnical laboratory environment and using MS Excel and/or MATLAB for data analysis and plotting will also be useful. All the training required for safe operation of lab equipment will be provided to the student during the first week of the internship. 
In Information Systems engineering, requirements analysis refers to the set of activities that analysts perform in order to elicit, represent and analyze the software functions that an organization needs to develop. Conceptual modeling is an integral part of the requirements analysis work. Using predominately box-and-line semi-formal representations, such as UML or BPMN, analysts are able to concisely represent components of the problem at hand and how they related to each another. A special kind of requirements models we study in this project is called goal models. Such models are used to represent the intentions of various stakeholders and how these intentions relate to one another. This turns out to be particular useful for making a variety of structural, functional and operational decisions during requirements engineering. Traditionally goal models have been presented to users using static diagrammatic representations, which can e.g. printed on paper and used as such. But are there better ways to help users comprehend the contends of goal models and make better decisions? In this project you will design, develop, and evaluate novel interactive visualizations for improving decision making using requirements goal models. You will use a language such as Processing, Java or Visual Basic to design a newl ways by which users can interact with goal models. Part of the design may be to integrate with AI reasoning technologies that operate at the back-end; and are typically implemented in different languages such as LISP or Prolog. Once a design and implementation of the interactive visualization is done, you will design and administer a pilot evaluation of your design with human participants. Part of your duties as an intern will be to read two books on experimental design and statistics and regularly present what you learned in a group of peers.Information Systems and Requirements Engineering. Applications of Artificial Intelligence to Information Systems Analysis and Design. Conceptual Modeling for Requirements and Software Engineering.To meet the goals of this project you will work on the following components:- Develop visualizations using a high-level programming language, such as Processing, Visual Basic or Javascript/HTML5. Work-product must be readily viewed on-line, so languages such as processing and Javascript are preferred. - If applicable, integrate with existing AI reasoning tools written in LISP and Prolog, in a loosely coupled way, e.g. through Web Services.- Completely design an experimental study for the developed visualizations (including protocol and instruments)- Administer the study with human participants (University students)- Read one or two books on experimental design. - Participate in weekly or bi-weekly meetings presenting progress and material learned from books.In every development task a rigorous software engineering process shall be followed which involves, planning, estimating, testing, documentation, version control.Successfully completing the project will give the student a solid foundation for starting graduate studies in the general area of Human Computer Interaction and Information Visualization.Background. . Student of Computer Science or related discipline with an interest in Human Computer Interaction, Information Visualization and Software Development.Specific Skills.. Patient, team-player and detail oriented.. Advanced software design and development courses, including Advanced OO Programming.. Strong skills on web-programming and related languages and frameworks. . A course on Human Computer Interaction.. A course on experimental design and analysis is an asset.
In this research project, the possibility of using big-data analytics combined with Bayesian statistics to assess the design reliability of geotechnical structures, such as foundations, slopes, retaining walls, etc. will be explored. This is a highly novel approach that, to the best of the proponent's knowledge, has not been attempted before, at least not in geotechnical engineering. As such, the project will mainly involve reviewing of published literature - both from within geotechnical engineering and from other disciplines - along with a few hypothetical computer simulations to test the feasibility. The approach is similar to what on-line retailers, such as Amazon, use to suggest buying choices for customers based on their past shopping data. As such, it is conceivable that techniques from other disciplines could potentially be adapted for use in geotechnical engineering design. In this research area, we will explore the possibility of using big-data analytics combined with Bayesian statistics to assess the design reliability of geotechnical structures, such as foundations, slopes, retaining walls, etc. The idea is to test the hypothesis that a large database containing soil properties and their statistics of variance along with correlated information on the design details of built geotechnical structures as well as climatic data from a region could be used to achieve more reliable design for new geotechnical structures. The student will be required to do a fairly extensive review of literature from many different disciplines, summarize and synthesize the findings from literature review, propose potential techniques and develop hypothetical computer simulation models to test the techniques. The student will also be responsible for reporting the findings from the project either as a technical report, conference paper or a journal publication. The student should be skilled in the use of computer-based databases and search tools for peer-reviewed publications. The student should also have some experience of using MS-Excel and/or MATLAB (or equivalent). Although the project's area of application is in geotechnical engineering, it may also appeal to students with background in mathematics, statistics, computer science, operations research, software, etc. 
Desalination using interfacial solar heating is a promising method for generating potable water using a clean energy source. In this project a porous, black, nano-structured film resides at the air-water interface. Solar energy absorbed in the black material generates heat that is localized at the surface of the water where the evaporation process occurs. Students will fabricate these nano-structured films and measure their ability to enhance water evaporation rates under solar-simulated radiation. Fabrication methods will primarily involve thin-film wet-deposition techniques such as spin-coating and dip-coating. Students will also measure the absorption and thickness of these films using UV-Vis spectroscopy and cross-sectional SEM imaging, respectively.      My research area focuses on solar energy materials for sustainable energy technologies. Experiments performed in the lab draw upon a broad range of background topics including materials science, photonic structures, optical properties of materials, and heat transfer. The student will be trained to fabricate nanoparticle films using wet-deposition methods such as spin-coating, or dip-coating of pre-formed nanoparticles dispersed in solution. The student will then be trained (with assistance from graduate students) to image these samples using SEM imaging techniques and to measure their reflectance, transmittance and absorption under solar-simulated radiation. The student will perform interfacial solar water heating experiments and measure the amount of water evaporated under solar-simulated light in order to determine the solar energy conversion efficiency. The student will be responsible for performing energy balances in order to numerically estimate the efficiency of the solar-evaporation process, and will compare this value to their measured solar energy conversion efficiency.   
Blockchain technologies is a new trend in electronic transaction management that allows for electronic transfer of value through trustless transactions between anonymous parties. Blockchain platforms rely on a network of nodes that maintain copies of the history of all transactions that have taken place within an social or economic system. Bitcoin is an example of a successful public blockchain. A variety of techniques are utilized to guarantee the desired properties of blockchain platforms, including consensus algorithms for ensuring that every node in the network has the same copy of the transaction history and mining algorithms for guaranteeing that generation of value tokens in the network is non-trivial.Blockchain platforms, however, can be notoriously complex systems and their development involves a substantial number of design decisions in order to ensure good fit to a specific purpose.In this project you will work on studying the design of three of the most popular blockchain systems (Bitcoin, Ethereum and Hyperledger) and develop a simple educational blockchain simulator. The simulator shall be parameterizable with respect to important design and scaling decisions such as alternative mining and consensus algorithms and configurations thereof, number of nodes, degree by which nodes are trusted, volume of transactions etc.. By running the simulator users should be able to acquire useful data on how a conceptualized blockchain implementation would behave with respect to parameters of interest such as transaction clearing time, global and local computational resources and exposure to attacks.Information Systems and Requirements Engineering. Applications of Artificial Intelligence to Information Systems Analysis and Design. Conceptual Modeling for Requirements and Software Engineering.As an intern you will work on: (a) reading books and papers about blockchain technologies and weekly reporting on the readings and your progress in a group setting, (b) developing the simulator as follows:- Identify suitable programming languages and frameworks for modeling and simulating a blockchain system.- Define a project schedule for a meaningful deliverable within the internship period.- Develop, test and document planned components. - Run and document test proof-of-concept simulations using the simulator.- Carefully and extensively document all your work-products.Code and documentation shall be open-source and in sufficient quality for sharing with the community.Background. . Student of Computer Science or related discipline with an interest in Software Engineering and/or Artificial Intelligence.Specific Skills.. Patient, team-player and detail oriented.. Advanced software design and development courses, including Advanced OO Programming, Advanced Data Structures, Networks and Distributed Computing.. Some background on blockchain technologies (e.g. pass an on-line bitcoin course) is strongly desired.
This project is to develop a new area of research within the laboratory through the collaboration with the Paediatric Exercise Physiology laboratory led by Dr. Belcastro. At York University a self-paced physical activity program has been developed, KINKID. This program is based on games and has proven efficiency in improving self-confidence and in enhancing fitness in overweight and obese children. The project proposed here is to evaluated the efficiency of the KINKID program on vascular health. THe student will receive training to supervise the activities and to perform non-invasive measurements of vascular health. Throught exchanges with the PhD student and the professors involved in the project, te globalink awardee will understand the role of teh microvasculature in the human body and its importace to maintain health.The ideal candidate should be enrolles in an undergradaute program in exercice physiology, kinesiology/sport and health science, or related disciplines. Previous experiences in interacting with children will be an asset.Vascular health,childhood and obesity: We are interested in studying the determinant of vascular health. There is a global pandemic of obesity that is particularly alarming in the youth. I am highly interested in studying how physical activity can help managing health in this context. We are studying more particularly the microvasculature. The research led in the laboratory is highly translational. We are using in vitro and in vivo models to investigate the molecular determinant of health. Also we are performing analyses of human samples to validate our findings. The trainee will:- analyse the current scientific literature in the field- perform measurement of parameters of vacsular health under the supervision of the professor and graduate students- analyze data and interpret them- write a scientific report about the activities performed.The student will:- receive training to be able to supervise teh KINKID program- foster a friendly environment to support the children enrolled in the program- gain knowledge about the effect of obesity on the vascular bed, in particular the microcirculation- acquire practical skill to measure non-invasively the micro-vascular fonction.
Non-viral vectors are ideal candidates for safe, non-immunogenic delivery of exogenous anionic molecules into host cells. Peptides, lipids, polymers, and nanoparticles are examples of chemical compounds, synthesized and extensively studied for their potential to deliver relevant genes in diseased cells. Natural peptides are interesting, and biodegradable molecules which are well-studied for their gene delivery applications. Due to availability of facile peptide synthesis approaches, some synthetic peptides are also prepared and their gene expression is evaluated in vitro. In this project, we intent to  prepare branched peptides comprising of arginine and histidine amino acids and study their gene delivery. Histidine and arginine are well-known for their membrane perturbation properties. Addition of these amino acids in peptide structure is known to improve the gene expression of peptides. However, little is known about the role of these amino acids in branched peptide architecture. We will prepare histidine and arginine based branched peptides by combination of Solid phase peptide synthesis (SPPS) and by free radical polymerization. Briefly, peptides containing different amino acid sequence will be prepared by SPPS, followed by their selective deprotection and modification with polymerization active moiety. The peptides will then by cross-linked on the resins in the presence of initiator to obtain peptides of different shapes, and molecular weight. We will study the role degree of polymerization, and extent of amino acid modification with polymerization active moiety in obtaining well-defined cross-linked peptides containing different amino acid chains. The peptides will be analyzed for their molecular weight by mass-spectrometer and hydrophobicity by high permeation liquid chromatography (HPLC). The peptides produced will be purified by HPLC and will be stored to further study their gene delivery efficacies.Dr. Marya Ahmed has obtained valuable experience in fields of gene and drug delivery. Her research is specialized in areas of worked on the synthesis of well-defined polymers by polymer synthesis, peptide synthesis, development of antibody and protein targeted polymers and peptide by bioconjugation techniques and study of their gene and drug delivery efficacies in vitro and in vivo. Her research lab at UPEI is well-equipped with equipments and materials required for the synthesis and analysis of well-defined polymers and peptides. The student will be expected to follow standard safety procedures and wear proper protective equipment while performing all the work in the lab. During tis project, the student well receive a first hand knowledge of peptide synthesis techniques. The student will perform solid phase peptide synthesis and obtained experience in selective protection and deprotection of amino acids for site-specific chemical modifications. The peptides of different amino acid sequences produced will be cross-linked by free radical polymerization chemistry. The student will study the role of concentration of polymerization active moiety and initiator in obtaining well-defined branched peptides. We expect that student will spend majority of time performing peptide synthesis and optimizing their cross-linking on solid-phase. We do not foresee any major issues with our approach but the optimization to produce well-defined mono disperse branched peptides may be time consuming.The student will then purify and analyze the molecular weight of peptides synthesized in the supervision of trained technician and will learn the basic techniques of mass spectrometry and liquid chromatography. The student will keep proper record of all experimental procedures and data obtained from the experiments. Moreover, the student will communicate and present the data obtained from research lab with the supervisor and other lab members during regular group meetings every week. We do not require any specific skills/background of the student, but student must be ambitious, punctual and attentive. The student will receive training for peptide synthesis and analysis of their molecular weight and amino acid sequences. Solid phase peptide synthesis and free radical polymerization are facile methods and do not require handling or usage of any complex equipment. This ensures that the project proposed here can be accomplished in designated time period.



Mycotoxins are a class of fungal metabolites, which can often contaminate our food supply. In fact, World Health Organization estimates that up to 25% of world food supply may be contaminated by one or more mycotoxins. Mycotoxins can contaminate many food commodities but most common include grains and cereals, chocolate, wine, nuts, beer, meat and dairy products. Continued exposure to low levels of mycotoxins can cause adverse health consequences, so governmental agencies worldwide monitor the food supply for the presence of several mycotoxins. Human exposure is typically estimated by measuring the frequency and amount of mycotoxins found in particular food groups and taking into account typical consumption of that food commodity. However, particular individuals or children may be exposed to higher amounts of some mycotoxins than predicted by modelling. Therefore, it is very important to develop highly sensitive analytical methods to directly measure these species in urine and evaluate whether current efforts to protect our food supply are sufficient. The objective of this project is to develop and validate an accurate and sensitive analytical method to measure concentrations of 20 mycotoxins in human urine using state-of-the-art technique called liquid chromatography-mass spectrometry. To achieve this goal, liquid chromatography is used to separate mycotoxins of interest from other components of urine. Mass spectrometry is then used to measure the amount and confirm the identity of the detected mycotoxin. This technique is so sensitive that fg and pg amounts of analytes can be detected depending on their chemical properties. The main novelty of this exciting project is to provide the most recent and comprehensive dataset on mycotoxin exposure in Canada, as such data currently does not exist.My lab specializes in bioanalytical chemistry and emerging research area called metabolomics. We use state-of-the-art instrumentation, called high resolution mass spectrometry, to develop new methods to measure the concentration of various compounds (drugs, metabolites and toxins) in blood, urine and saliva . We specialize in detecting trace amounts of such compounds. We also perform new biomarker discovery and validation, and we are currently focusing on two disease areas: bipolar disorder and cardiovascular disease. Metabolomics requires expertise from various disciplines including analytical chemistry, biochemistry, statistics, medicine and computer science so our laboratory and associated centres provide a highly interdisciplinary training environment.The student will perform all extractions and all steps of data processing and analysis after receiving the appropriate training in the techniques and software. The samples prepared by the student will be analyzed using LC-MS with the help/supervision of a graduate student  who is currently working on another aspect of the same project. Throughout the project the student will learn all basic aspects of analytical method development and validation including experimental design, sample preparation, LC-MS analysis, calibration, and data processing. The student will participate in a full method validation of optimized method according to regulatory guidelines. Finally, the student will participate in applying the finalized method to measure mycotoxin levels in urine  obtained from Canadian population. Student will present their results in biweekly meeting to the group and participate in scientific discussions and literature searches. They will become familiar with how to search literature and critically evaluate analytical methods reported in literature. The student will complete a final report summarizing their work in the final week of the project. Student will receive training on the following during the internship: reversed-phase chromatography, mass spectrometry, liquid-liquid extraction, solid-phase extraction, data processing using Agilent Mass Hunter software. Most of our undergraduate interns to date have also been co-authors on presentations or journal articles based on their work.The student must have strong background and interest in analytical chemistry, including chromatography and instrumental analysis. The student must be enrolled in Bachelor of Science degree within the fields of chemistry or biochemistry.Good basic knowledge of statistics would be an asset. Student should be familiar with searching scientific literature and be willing to receive hands-on training in extraction, chromatography and mass spectrometry. Knowledge of any omics field (metabolomics, proteomics, transcriptomics, genomics) or toxicology including courses in these subjects would be an asset.
There exist few technologies worldwide for the treatment of large areas of polluted salt and freshwaters. It is proposed to develop technology for in situ treatment of lakes, ponds, and rivers. The main objective is to develop a system for the in-situ restoration, management, and control of water quality to reduce incidences of cyanobacteria blooms through nutrient reduction to lowerthan eutrophic levels. The short-term objectives are to determine factors that influence the suspended solids (SS), nutrient (P) and other contaminant removal efficiency and to determine the parameters for system scale-up over the seasonal variations. The initial concentration of TP in the lake water indicates poor water quality in a eutrophic state will be monitored. Then a filtration system will be used for removal of nutrients for on-site filtration. Various filters will be evaluated, in addition to various additives to enhance adsorption capability without clogging. It is proposed to install one or two pilot units on the shore of a small lake. The trials will determine the system efficiency in the conditions particular to Quebec (quality of water and climate). Filtration tests will determine removal of organic matter, SS, nutrients, cyanobacteria, bacteria and toxin levels. The protection and improvement of the water quality by nutrient reduction will improve the aesthetics of the water, health of the community and allow the water to be used for recreational purposes and will ensure the protection of the property values.Soil, sediment. waste, water and wastewater treatment, sustainabilityThe student will need to take samples from the lake and analyse the  water quality and determine filter performance. Some modification to the filter system may be required if problems in the operation occur. The student will need to feed the water into the filter, pH and temperature will need to be monitored.  Water flow rates will need to be monitored. The student will learn the techniques for analysis and perform the analysis. The test will include  chemical oxygen demand (COD), pH measurement, total suspended solids (TSS ),  All data will be documented on a daily basis. Some integration of the results may also be needed. Some  background in environmental engineering, water and wastewater treatments, waste management  and environmental concepts would be beneficial. 
Multiple material 3D printers are available now, but the challenge is how to design the material distribution for the printing.Current practice is to separate a whole model to different STL files, where each STL is one material. However, this method is complicated and it is impossible to fabricate functional graded models, e.g., gradient change of material.This project aims to develop new material design platform to address this gap.The methodology is mainly based on freeform surface and new data representation. Image compression techniques will also be incorporated to encode material distribution.The output will be not only multi-color printing, but also multi-functional parts that can respond to environment.3D printing, design for additive manufacturing, topology optimization, mass customization, CAD/CAM, advanced/traditional manufacturing, geometric and solid modeling, robotics, computer vision, image processing, machine learning, and medical devices.Understand the need of digital material design and be the developer of the program.It is expected that the student has a background in 3D printing and programming.
Software systems play an important role in our daily lives, making the quality of software systems of paramount importance. To ensure the quality of software systems, my research aim to develop analytics that can be used to predict where software defects may appear in order to remove them before the software is released.The project involves the proposal of models that use actionable metrics to detect risky software changes. In particular, we plan to use data mining techniques to extract historical software development data, stored in software repositories. Using extracted data, we will build metrics and analytics will be used to build statistical- and machine learning-based models that predict risky software changes. To validate the models, we will employ a number of quantitative (e.g., precision and recall) and qualitative (e.g., grounded theory) methods. The project will be performed on a number of large and recent open source software systems such as Google Chrome and Android. The project will play an important role and contribute to an on-going project, commt.guru.The successful completion of this project will enable software researchers and practitioners to better understand the key development factors that impact risky software changes. Moreover, the project will contribute models that can be used to successfully predict risky software changes ahead of time so their risky can be mitigated before the software is released.My general research area is Software Engineering. I am particularly interested in mining software repositories, software quality assurance, software maintenance, empirical software engineering, mobile applications and software architecture. I mine historical project data and apply data mining, artificial intelligence and statistical analysis techniques in order to build pragmatic solutions that practitioners can use to maximize their software quality with the least amount of resources. Some of my research has been done in collaboration with and/or adopted in industry by companies such as Avaya, Ericsson, Microsoft and Research In Motion.The student will work with me and other graduate and undergraduate students to mine historical data from software repositories, extract actionable metrics and analytics from the data, and build statistical- and machine learning-based models. The student will write scripts that mine source control repositories (e.g., Git repos) and software defect repositories (e.g., Bugzilla). To develop different metrics and analytics, the student will write short programs and/or scripts to combine the mined data in an intelligent way. Finally, statistical packages and data mining tools (e.g., R and WEKA) will be used to build the models.Since the expectation is the student will not know all of the skills needed to complete the project, based on the experience of the student, the student may be teamed up with another student in order to be trained and gain the necessary skills. The student will be involved in regular research meeting and discussions with the research team in order to brainstorm and solve any technical challenges that may arise with the project. Finally, the student will be required to write a report on her/his research accomplishments.The student should have the following background:- Knowledge of computer science, software engineering or any related field- Experience programming in an object oriented or scripting language- Knowledge of software development tools (e.g., Eclipse, Github, Bugzilla) is an asset.- Knowledge of statistics, machine learning and statistics tools is an asset, but not required.- Good communication and technical writing skills.
Consider the problem of allocating limited parking spaces and limited electrical power to many electric vehicles in a crowded parking lot during the workday. Some of these vehicles belong to users that need their vehicle more than others (e.g., the handicapped, elderly, and parents with young kids to pick-up after work). Traditionally, to solve the optimization problem the models resource allocation, a decision maker needs to know the utility functions describing how much each participant benefits from the amount of resource that he or she is allocated. However, these utility functions are private information that should be kept private. We investigate a new approach to resolve this conundrum, i.e., to allocate resources efficiently while preserving privacy. The proposed approach is distributed and sequential: each electric vehicle requests an amount of power that evolves over time according to its private utility function and whether the total demand exceed the available capacity. For the case of common goods, we have recently shown that each vehicle’s requested power converges quickly to the optimal allocation, as long as participants represent their utility functions accurately. This is the first instance of a solution to the resource allocation problem that does not require any communication of the private utility functions. An exciting open problem is to improve the proposed approach to make it incentive compatible, thereby ensuring that each electric vehicle will represent its utility function truthfully. Indeed, by misrepresenting their utility functions strategically, participants can receive a higher allocation, but hurt the utilitarian efficiency of the system as a whole.We proposed to consider the allocation of subsidized goods, where each participant pays a fee proportional to the amount of resources allocated. Subsidized goods generalize common goods, which as fully subsidized. We will develop a new distributed privacy-preserving resource allocation scheme.Limited resources, such as power from renewable sources or batteries, lead to road-congestion, long queues at airport check-in and supermarket check-out, peak demand at certain hours of the day, etc. An important aspect of operations research is the allocation of limited resources among many participants, to achieve efficiency goals, while satisfying sustainability and other constraints. In this work, we focus on common goods such as clean air and access to public road and land, where users do not pay a fee per use, and on subsidized goods, where the fee per use is shared with the entire population.The student will participate in mathematical analysis and computer programming work leading to a scientific article.The ideal student should have a strong background in mathematics, or computer programming, or both.
An important aspect of smart cities is to allow better collective decision-making by encouraging more citizen to participate in city-level decision-making. Traditionally, citizens elect politicians to simplify the decision-making process. Today’s Internet technologies combined with advances in crowdsourcing, data science, social choice theory should allow a more advanced version of e-governance, where local citizens to vote on local decisions directly (e.g., the proportion of budget spent on various services). My goal is to use preference aggregation schemes from social choice to make collective decisions in cities.How can we use current mobile computing technologies to reduce pollution, waste, congestion, and other human impact on the environment? For instance, can we incentivize smartphone users to play games at rush hours so as to reduce traffic congestion on roads? Can we reduce food waste by encouraging consumers to communicate to retailers their upcoming needs? How can we reduce pollution by monetizing private parking spaces? How can we make ride sharing more appealing to casual drivers by reducing the burden of reaching a fair concensus on pickup time and location?As a first step in this research direction, we would like to answer the following questions: how to determine a good pickup locations and times for ride-sharing? A good decision needs to be both efficient and fair. How to divide costs when multiple passengers share a ride on a self-driving taxi? Cost division problems are as central to the future of ride-sharing and car-sharing, which in turn are excellent selling points for autonomous cars. Indeed, autonomous cars to reduce the number of cars on the roads by allowing multiple travelers to share the same car at different times of the day and during overlapping segments of their trips. How to route this self-driving taxi to minimize passenger delay and pollution impact?I am interested in applications of machine learning, statistics, and game theory to improving cities, analyzing large amounts of data, and minimizing human impact on climate change.We will find solutions together, build a prototype, and write a publication on the work done.This internship can benefit from a strong background in mathematics and programming.
The project for the student  will be to analyze the experimental EPR data already obtained on transition metal ions, or on paramagnetic centers, doped in systems of interest, for example in photosynthesis, metalloenzymes, and nano particles, or measure EPR spectra of new interesting materials. The student will exploit already developed computer programs, using quantum mechanics and simulation algorithms, to estimate the spin-Hamiltonian parameters for the paramagnetic ions in the sample, and to simulate the shape of the EPR signal. If necessary the student may also be required to acquire EPR data in my research laboratory. Close supervision and training will be provided to the intern. The required spectrometer and accessories are availble in my research lab, along with appropriate instructions for the operation of the spectrometer. Previous interns were quickly able to learn the required skills, and were able to perform research that could be published in reputable scientific journals.ELectron paramagnic (spin) resonance (EPR/ESR) is a very sensitve technique to investigate the interaction of  paramagnetic ions, e.g. those characterized with unpaired electrons in their inner shells (3d, 4d, 5d, 4f, etc), with their environments by putting the host sample in a magnetic field under the action of a microwave frequency. Resonances occur when the differences in energy levels of the ion match the energy of the quantum of the microwave energy. Materials studied of current interest are, e.g. nano-materials, graphene, superconducting, amorphous, biological, proteins. Their properties properties can be studied in great details from EPR spectra (lines) and lineshapes.As described in Section 9, the student will analyze EPR data already obtained, by simulating EPR spectra using appropriate softwares and obtain the parameters of the EPR lineshapes based on previous research reports completed by previous interns. If necessary the student maybe required to acquire EPR spectra on samples already obtained for investigation.Undergraduate level training in Physics with familiarity of quantum mechanics and mathematical physics, as well as knowledge of some computer programming skills, e.g. C, C+, Fortran, Mathematica, matlab.
The rise of large-scale software systems (e.g., Amazon.com and Google’s GMail) poses new challenges for the software performance engineering field. These systems are deployed across thousands of machines, require near-perfect up-time and support millions of concurrent connections and operations. Failures in such systems are often associated with performance issues, rather than with feature bugs. These performance issues have led to several high- profile failures, including 1) the inability to scale during the launch of Apple’s MobileMe, the release of Firefox 3.0 and the United States government’s roll-out of healthcare.gov, 2) costly concurrency defects during the NASDAQ’s initial public offering of Facebook and 3) costly memory leaks in Amazon Web Services . Such failures have significant financial and reputational repercussions.Performance testing has become essential in ensuring the problem-free operation of such systems. The goal of such tests is to examine how the system behaves under realistic workloads and identify performance issues. One of the major challenge in performance testing is how to determine whether a software component has performance issues based on the data provided by performance testing. Such data often contains thousands of counters (e.g., CPU load). All too often, the analysis of these data is based on ad hoc manual examination, highly depends on personal experiences and is error prone.  Therefore, advance techniques are needed to systematically analyze these counters and to accurately identify performance-issues.In this project we intend to design a systematic approach to detect performance issues. The goal of this project is to provide an automated technique to determine whether a performance test is passed or failed. Then, we plan to interpret the results to shed light on: 1) locating performance issues and 2) changes to improve software performance. Our techniques will assist organizations with large software systems,  such as Google, BlackBerry and Microsoft.Dr. Shang is one of the world experts in the area of software engineering for large-scale software systems. His research assists both software engineering practitioners and researchers for large-scale software systems. His research has been published in top software engineering research venues, wining premium awards such as SIGSOFT Distinguished paper award. He worked with the Performance Engineering team at BlackBerry for four years, to ensure the performance, scalability and reliability of several ultra large mission-critical systems used by millions of users.  Early tools and techniques developed by him are already integrated into products used by millions users world wide.Dr. Shang, Mr Arif (MSc student), Mr. Chen (PhD student) and Mr.Syer (PhD Student) will work with the student. The student will also have the opportunity to interact with the other researchers in Concordia University who have expertise in other areas of Software Engineering (e.g., Dr. Shihab). The student will learn to perform a literature search through cataloging related research. They will attend research meetings and provide input along with other lab members, in order to come up with possible solutions to ensure the performance of large software systems. The student will implement the solutions as prototypes and design experiments in order to evaluate the usefulness of the solution. At the end of the project the student along with the other researchers will consolidate the results in an academic paper that will be submitted for publication.The student will learn the various steps of conducting a research project in the software engineering domain: 1. Literature search2. Hypothesis and solution building3. Data collection, and4. Hypothesis and solution validation. They will build and apply software tools for extracting and analyzing data from the source code or during the execution of large software systems.  They will learn how to analyze and mine such big scale software data and build techniques that helps practitioners to ensure the performance of large software systems. The student will also learn how to prepare weekly reports and monthly presentations for the research group. The skills learned are transferable and applicable to any software-related job the student may undertake in the future.Completion of the first two years in an undergraduate computer science, computer engineering or related discipline. The student should be able to program in at least one of the major programming languages like C/C++/C#/Java in order to implement early research prototypes. The student should display an interest in and a willingness to learn about how research is performed and disseminated. Industrial experience related to software development would be considered an asset. Knowledge of scripting languages like Perl or Python and statistical packages like R would also be considered an asset. 

L'objectif de ce projet de recherche sera de fournir différents outils afin de calculer les risques associés à certaines lignes d'affaire, tout en considérant la dépendance entre les risques couverts.Studying dependence, univariate and multivariate risk measures in order to allocate capital for possibly dependent risks.Étude de l'impact de la dépendance et de différentes mesures de risques univariées et multivariées aux fins d'allocation de capital.Study the features of different univariate and multivariate risk measures. Implement calculations of the risk measures using different dependence structures.Étudier les caractéristiques des mesures de risque univariées et multivariées. Implémenter les calculs de ces mesures en fonction de la structure de dépendance entre les risques.Knowledge of insurance products and concepts such as limits, deductibles, risk aggregation. The student must be familiar with a programming language such as MatLab, Maple, Mathematica, Python or R. A report will be written in LaTeX.
The project aims to introduce an undergraduate student to the theory of extrinsic curvature flows by studying a specific planar curvature flow on the space of smooth convex closed curves in the plane. This is a simplified model for using the general techniques of the theory of curvature flows (such as finding monotone functionals, showing compactness of solutions), yet the flow is new and, if the asymptotic of the flow is derived rigorously, the result can be the object of a joint paper.The flow is described by a partial differential equation which models how the position vector of a curve changes in time. The speed of each point of the curve depends on the curvature of the curve at that point, hence the name of curvature flow. The interest is to see if, for any initial curve, in time, the deformation of the initial curve tends toward a stable solution/shape, that will be an attractor to the flow and, generally, displays interesting geometric properties. I work in geometric analysis - a domain which uses differential geometry, partial differential equations and analysis in general. One topic which illustrates what I do is the study of curvature flows in which smooth curves and surfaces in the Euclidean space are deformed so that they obey a certain rule defined by a differential equation. The simplest planar curvature flow is called the curve shortening equation and can be used to show that among all equal area planar domains with smooth boundary the disk is the one with the smallest length of the boundary - the isoperimetric problem.The student will work closely under the supervisor's guidance. In each weekly meeting, we will review the work done by the student the previous week, we will discuss the relevant literature to be read, if needed, and what calculations and proofs to be performed further. The student will be asked to write down his or her findings in a reasonable form for reading and evaluation. In between, these meetings, the student can ask for more guidance and/or research needed materials in the library or from the library's electronic resources. A final report, in a formal technical writing, and if possible a preprint will be aimed for.The student should be familiar with the differential geometry of curves and surfaces as in the textbook with the same name of Do Carmo or O'Neill. Basic notions of differential equations will also be needed. However, besides this, the work on the project is self-contained.
Carbohydrates, also referred to as glycans, are among Nature's most abundant biologically active molecules. These compounds consist of combinations of sugar residues assembled into specific structures. Beyond the familiar structural polysaccharides such as cellulose or chitin, and energy storage molecules such as glycogen or starch, carbohydrates play a wide range of roles in biology. Oligosaccharides (glycans consisting of two to ten sugar units) frequently function as information-bearing molecules, often found on proteins and on cell surfaces, that play a critical role in many biological processes such as cell–cell recognition, ligand–receptor binding, and cell signaling. Furthermore, glycosylation (attachment of sugar residues) is also important in the biological activity of countless small molecule natural products, including many pharmaceutically-active compounds used therapeutically.Isolation of bioactive glycan molecules from natural sources alone often yield insufficient quantities for study or for their development as therapeutics, thus efficient means to synthesize these compounds are needed. The structural diversity that gives rise to their wide spectrum of biological activities poses a difficult challenge for the synthesis of glycans by conventional chemical organic syntheses. However, using enzymes to assemble these molecules is an attractive alternative to classical chemical methods since these enzymes have evolved to synthesize very specific structures. A remaining challenge with this approach is that the glycosyltransferase enzymes typically used require nucleotide sugars as substrates and these are relatively expensive since they are metabolic intermediates typically isolated from microorganisms. This limits the scale of economically feasible enzymatic synthesis. In this research project, we will develop a cell-free synthetic biology approach to engineer an enzyme pathway for generating and recycling the nucleotide sugar substrates for glycosyltransferase enzymes from cheaply available cellulose. Development of an in vitro metabolic pathway to supply glycosyltransferase substrates will allow our enzymatic approaches to glycan synthesis to be economically scaled up.Our research group specializes in chemical and synthetic biology, focusing on the function and engineering of enzymes. We have a particular interest in carbohydrate processing enzymes and have devoted research towards their development as biochemical tools and as targets for novel molecular therapeutics. We employ synthetic biology, both through the metabolic engineering of micro-organisms, and by constructing cell-free enzymatic pathways to produce valuable molecules, including bioactive glycosides and carbohydrates.In the course of the internship, the student will clone genes for multiple enzymes in a designed pathway using recombinant DNA techniques. Cloning of these enzymes will be followed by recombinant protein expression in E. coli, and the enzymes will then be purified using chromatographic techniques. Enzymes will then be tested for their activity using assays that will be developed in the course of the internship, and which will generally involve methods including spectrophotometry, thin-layer chromatography, mass spectroscopy, and potentially HPLC and NMR techniques. Assembled enzymatic pathways or parts thereof will then be tested towards the synthesis of bioactive carbohydrates. Laboratory-scale enzymatic syntheses of these glycans will be carried out and products will be isolated and purified by chromatographic techniques so that synthesized glycans can be quantified to determine the efficiency of the developed processes. The student will also actively review published literature and research towards the development of the research plan and strategy. He or she will participate in research discussions and meetings and may have the opportunity to take part in a research symposium or conference. The student will be expected to provide periodic written research updates and will write a final report upon the completion of the internship.The candidate for the research internship will ideally be a student in molecular biology, biochemistry, chemistry, or a related discipline. He or she will have practical laboratory experience in standard molecular biology techniques and will ideally have experience with recombinant DNA techniques, molecular cloning, protein biochemistry, and performing enzyme assays. Background in carbohydrate biochemistry and glycobiology will be considered an asset. The intern should be comfortable with reading scientific literature on the topic, developing protocols, and effectively communicating scientific results in both spoken and written communication.
Self-assembled nanocarriers based on amphiphilic block copolymers offer a broad choice of materials for drug delivery applications. However, it has been an ongoing challenge to offer controlled release of drugs or genes in targeted cells for the treatment of diseases such as cancer. Our group has developed various strategies to synthesize novel block copolymer-based nanocarriers with varying densities of disulfide linkages positioned at single, dual, and currently multiple locations, in micellar cores and at interfaces of cores and coronas. In this way, each stimulus can independently and precisely regulate release of the nanoparticle’s payload. We are also studying multiple stimuli/enzyme-responsive nanosystems, which are designed with covalent ester linkages that are cleaved in the presence of esterase enzymes within cells. Understanding the structure-property relationship between morphological variance and stimuli-responsive degradation will allow us to optimize degradable micelles towards the tunable release of encapsulated therapeutics inside targeted cells.Dr. Oh is Tier II Canada Research Chair in Nanobioscience and his research brings together scientific exploration in the areas of polymer chemistry and nanoscience at the interface of biology and medicine. His research primarily focuses on the design and development of macromolecular nanoscale devices as multifunctional drug delivery nanocarriers and cellular imaging platforms. These materials can interface with biological processes and an understanding of their biological functions offer enormous potential for cancer research and treatment.Students will mainly involve in the preparation and characterization of micellar nanocarriers, drug loading and release experiments. Upon interests, the student will learn organic and polymer synthesis of well-controlled polymers and cell culture experiments for biological applications.chemistry student with lab experienceNuclear magnetic resonance (NMR) spectroscopy structure characterizationpolymer chemistry (optional for asset)
Superparamagnetic iron oxide nanoparticles (SNPs) are biocompatible metal nanoparticles that have tremendous potential as contrast enhancement agents for magnetic resonance imaging. In particular, ultrasmall SNPs with diameters of <4 nm have been recently explored as a biocompatible alternative to potentially-cytotoxic gadolinium-based contrast agents (bright imaging). As an initial thrust, our group has synthesized well-defined block copolymers having pendant carboxylates and catechol groups as multidentate anchoring groups bound to SNP surfaces. In collaboration, we have demonstrated that this coating yields small nanoparticles (hydrodynamic diameter <20 nm) with excellent colloidal stability under physiological conditions, as well as magnetic resonance imaging contract enhancement in vitro and in vivo (animal models). Our current focus is to synthesize SNPs with various diameters (1.5-20 nm) to examine MDBC stabilization. We anticipate that our studies will lead to the development of a broad spectrum of MRI contrast agents with excellent colloidal stability under physiologically relevant conditions. In addition, we are exploring a new process of “in situ” formation of SNPs in the presence of block copolymers; this process will enable the elimination of tedious ligand exchange protocols. Furthermore, we are developing novel light-active MDBCs that enable the stabilization of SNPs for simultaneous optical and MR imaging. Dr. Oh is Tier II Canada Research Chair in Nanobioscience and his research brings together scientific exploration in the areas of polymer chemistry and nanoscience at the interface of biology and medicine. His research primarily focuses on the design and development of macromolecular nanoscale devices as multifunctional drug delivery nanocarriers and cellular imaging platforms. These materials can interface with biological processes and an understanding of their biological functions offer enormous potential for cancer research and treatment.Students will mainly involve in synthesis of iron oxide nanoparticles stabilized with MDBCs and their characterization for size and morphology as well as colloidal stability in psuedo-physiological environments. Upon interests, the student will learn organic and polymer synthesis of well-controlled polymers.chemistry student with lab experiencestructure characterization
In recent years the design and development of self-healable polymeric networks have been extensively explored. Intrinsic self-healing systems utilize the incorporation of reversible (or dynamic) chemistries into the design of conventional crosslinked networks. The ability of dynamic linkages to undergo reversible dissociation and reconstruction allows for the creation of dynamic networks enabling to adapt their structures and compositions in response to external stimuli or autonomously. Therefore, the intrinsic self-healing systems possess the built-in-ability that can repair damages as cracks and scratches, and thus improve the lifetime and recyclability of the materials. Our research group has put significant efforts to develop a variety of new methods utilizing dynamic disulfide and DA/rDA chemistry that allows for the synthesis of robust thermoreversible self-healable networks. Currently, we focus on the development of dynamic heterogeneous networks, in which hetero domains or nanostructures are covalently or supramolecularly incorported. This method enables the individual nanostructures to be uniformly distributed in dynamic networks, thus providing enhanced mechanical properties, while retaining robust self-healing upon mechanical damages. Eventually, the developed dynamic networks can be used as building blocks in the construction of advanced devices requiring high-performance films as well as surface coatings.Dr. Oh is Tier II Canada Research Chair in Nanobioscience and his research brings together scientific exploration in the areas of polymer chemistry and nanoscience at the interface of materials science. He is interested in the development of new methods utilizing dynamic chemistries to synthesize robust and effective self-healable materials for high-performance industries. Student will mainly involve in synthesis and characterization of self-healable networks using novel organic chemistries. The student will also learn how to evaluate them for self-healing and mechanical properties.chemistry student with lab experiencestructure characterizationpolymer chemistry (optional for asset)

Les microorganismes sont largement utilisés en industrie pour la production d’acides aminés, d’acides organiques, vitamines, antibiotiques, médicaments et autres molécules actives. Jusqu’à présent, les souches microbiennes industrielles sont obtenues après plusieurs étapes de mutagenèse aléatoire puis d’un criblage avec un marqueur de sélection. De fait, ces microorganismes ont un taux élevé de mutations et sont limites dans leur usage à produire un composé spécifique. Le but de ce projet est de développer un organisme de production polyvalent qui sera capable de surproduire diffèrent types de composes. Aspergillus niger est un champignon très utilisé en industrie pour la production d’enzymes et d’acides organiques.  Les gènes candidats impliques dans le phénotype d’hypersécrétion seront identifiés grâce à une analyse génomique comparative entre les souches sauvages et les souches mutantes. La technologie CRISPR/Cas9 combine a l’utilisation de robots permettra de construire une librairie de mutants simples et multiples chez A. niger. Les souches mutantes seront caractérisées par plusieurs méthodes telles que la transcriptomique et protéomique ainsi que la microscopie. Les gènes associés à un phénotype d’hypersécrétion seront choisis pour construire une souche mutante hypersécrétrice. Dans l'ensemble, ce projet fournira à l’étudiant une expérience dans 1) la culture et la transformation des gènes du champignon filamenteux A. niger; 2) la génomique comparative; et 3) la technologie d’édition génomique CRISPR/cas9. Ce projet sera mené au Centre de Genomique Structurelle et Fonctionnelle (CSFG), Université Concordia, qui est à la pointe des techniques de génomique et bioinformatique.My research focuses on various aspects of fungal physiology, from using the fungus as a cell factory for enzyme and natural products production to strain improvement and metabolic engineering. In the context of a biobased economy, several projects are related to the transformation of lignocellulosic biomass into added value compounds such as building blocks for fine chemistry and pharmaceuticals or bioethanol.Mes travaux de recherches concernent divers aspects de la physiologie fongique tels que l'utilisation des champignons comme usine cellulaire pour la production industrielle d'enzymes et de métabolites secondaires ainsi que l'amélioration de souches et l'ingénierie des voies métaboliques. De nombreux projets concernent les biotechnologies et la transformation de la biomasse lignocellulosique en composés à hautes valeurs ajoutés : précurseurs pour la chimie fine et les médicaments ou bien le bioethanol.The student will be provided with an outline of the project and starting material such as the fungal strains, gene candidate list and all required equipment and facilities. He or she will be trained to work in a P2 level laboratory. The student will design and implement the experiments, collect and analyse the data. He or she will work closely with professionals and receive advanced hands-on training in the following technologies: CRISPR/cas9 genome editing technology, mass spectrometry, genomics and bioinformatics.The student will have frequent informal meetings with the supervisor for guidance in the progress of the project. He or she will also attend the one-hour weekly group meeting where results are presented and discussed.   L'étudiant aura le plan général du projet, les souches de champignons, la liste des gènes d'intérêt ainsi que tout le matériel et les équipements nécessaires au démarrage du projet. Il ou elle recevra une formation pour travailler dans un laboratoire biologique de niveau P2. Il ou elle travaillera en étroite collaboration avec des professionnels et recevra une formation dans les domaines suivants : CRISPR/Cas9 édition génomique, spectrométrie de masse, génomique et bioinformatiqueL'étudiant devra préparer et réaliser les expériences, collecter et analyser les données. L'étudiant aura régulièrement des réunions avec son maitre de stage pour l'aider dans la réalisation de son projet. Il ou elle devra aussi participer aux réunions de groupe hebdomadaires où les résultats sont présentés et discutés.The student who would like to handle this project should have a background in molecular biology or biochemistry with a taste for genetic engineering and automation. Good communication skills are considered assets as the student will evolve in a multidisciplinary team.   
Image watermarking is to embed a signal in an image and it concerns image data security issues such as copyright protection and image authentication.The proposed project comprises three phases. In the first phase (2 to 3 weeks), the student will acquire/review the image processing basics related to watermarking in the frequency domain, including 2-D DCT transformation and image compression techniques. In the second phase (3 weeks), the student will study existing algorithms of digital watermarking, focused on DCT based watermark embedding and blind extraction, and learn the techniques to evaluate the quality of watermarking. The work in the last phase is to develop an algorithm for robust watermark and low image distortions. aiming at solving problems related to the challenging issues.Student will be introduced to the area of image processing, and get trained to do solid research work in the area.Analog-mixed VLSI design and implementation; Digital image processingThe student will take part in my research team of graduate students and other research interns.Strong determination for research in the areas of circuit design and signal processing.Very solid in the fundamentals of  Student candidates need to have a solid background in mathematics, signals & systems and signal processing.Good kills in Matlab coding. Knowledge and skills in image processing is preferable, but not the condition to be selected to work on the project. 
Low contrast is a problem frequently found in low-quality images acquired under various non-deal conditions. Contrast enhancement is thus important in many image processes if the image quality is concerned.The proposed project comprises three phases. The work in the first phase (2 to 3 weeks) is for an undergraduate student to acquire image processing basics, including spacial frequency filtering and image histogram equalization techniques. In the second phase (3 to 4 weeks), the student will study existing algorithms of contrast enhancement of different approaches, such as adaptive histogram equalization and/or adaptive low-pass filtering, and identify the challenging issues in contrast enhancement in current image acquisition and processing tasks. The work in the last phase is to develop new enhancement algorithms aiming at solving problems related to the challenging issues.Student will be introduced to the area of image processing, and get trained to do solid research work in the area.Analog-mixed VLSI design and implementation; Digital image processingThe student will take part in my research team of graduate students and other research interns.Strong determination for research in the areas of circuit design and signal processing.Very solid in the fundamentals of  Student candidates need to have a solid background in mathematics, signals & systems and signal processing.Good kills in Matlab coding. Knowledge and skills in image processing is preferable, but not the condition to be selected to work on the project. 
Our lab has screened a library of disruption mutations of the fungal pathogen C. albicans to identify a number of genes that confer sensitivity or resistance to  antifungal drugs.  Among these drugs were two members of a class of compounds called the pyridine amides - these chemicals are not currently used in therapy, but they have promising characteristics. The project will be to use CRISPR/Cas9 gene engineering to construct double mutants of 5 candidate genes that, when inactivated, conferred the most significant sensitivity to pyridine amides to establish whether the double mutant combinations enhance sensitivity, suppress sensitivity or show epistasis.  A similar approach will be used to make and analyses double mutant combinations of the 5 genes that, when inactivated, conferred the greatest level of resistance to the compounds. This will establish the relationships among the genes that individually provide similar phenotypes, and allow the construction of genetic interaction maps of the genes. The ultimate goal is to understand how the drugs work to kill the cells, and how the cells defend themselves against the drugs, because the increase in people with immunosuppression due to such things organ transplants, HIV infection, and cancer chemotherapy is increasing the number of patients with fungal infections.  Because even with prompt treatment as many as 50% of immunocompromised patients getting a systemic C. albicans infection die of the disease, there is a strong need for new therapeutic approaches and drugs.Our lab works on the genomics and cell biology of the fungal pathogen Candida albicans, the cause of vaginal yeast infections and Thrush, and deadly hospital acquired infections in immunocompromised patients.  We use large scale collections of genes and mutations to probe genome level aspects of cell function, and we use advanced microscopy and gene fusion strategies to visualize proteins and protein complexes in the living cells to understand how the cells respond to signals from the environment.The student will perform molecular experiments with supervision from a current PhD student.  They will be responsible for the design of the CRISPR/Cas9 targeting oligos, the cloning of these guide RNA sequences into the Cas9 vector, and the transformation of the plasmid into various mutant strains of C. albicans.  The student will also screen the transformants to identify the correct mutant strains, and test the drug sensitivity properties of the double mutants.  By analysis of multiple combinations of mutants for their characteristics, the student will derive possible genetic interaction networks for response of C. albicans cells to pyridine amides. The applicant will be at least somewhat experienced with the tools of molecular biology, such as PCR, gene cloning, transformation of bacteria and yeast cells.  Experience with CRISPR/Cas9 manipulations would be ideal. Experience with data base searches, and the use of on-line tools for the design of DNA oligo sequences would be useful, as would any experience in drug sensitivity assays. 

Un tiers des décès dans les pays riches sont causés par une maladie vasculaire chronique. Dans ces maladies, les artères du corps et du cerveau deviennent rigides et endommagées. Ce dommage est partiellement responsable pour le déclin cognitif associé aux maladies vasculaires. Comme on peut vivre longtemps avec ces maladies, le dommage aux artères progresse et mène à une baisse de la qualité de vie, et augmente les chances d’accidents cérébraux-vasculaires (ACV) et de démence. L’exercice physique peut aider à contrer ces problèmes, mais il s’avère difficile d’évaluer l’impact de l’exercice sur le cerveau et son interaction avec la maladie.La qualité de nos stratégies cliniques pour améliorer la santé cérébrale dépend de notre capacité à mesurer précisément et de façon robuste les sources biologiques de la maladie et les changements associés à la guérison. Ici, nous prendrons avantage de la versatilité de l’Imagerie par Résonance Magnétique (IRM) quantitative pour mesurer la santé des vaisseaux sanguins et des tissus du cerveau. Trois groupes d’adultes âgés participeront à cette étude: des participants en santé, des patients à haut risque de développer des maladies cardiovasculaires et des patients ayant une maladie cardiovasculaire avérée. La santé vasculaire et métabolique du cerveau, la santé cardiorespiratoire, le stress oxydatif et la cognition seront mesurés chez tous les participants. Ce projets représente l’effort le plus complet à ce jour d’identifier l’impact de la santé cardiovasculaire sur le cerveau, ainsi que le rôle de l’exercice comme modulateur de ces relations. Ces études sont une première étape dans l’utilisation de l’IRM quantitative comme outil clinique pour comprendre la connexion coeur-cerveau dans le but d’améliorer les interventions de prévention et de traitement pour promouvoir la santé cérébrale.I use Magnetic Resonance Imaging (MRI) techniques to study brain health. More specifically, I develop and apply novel imaging techniques to the study of vascular and metabolic health in the brain in various diseases. These include cardiovascular diseases, stroke and mild cognitive impairment. I also study the impact of cardiovascular exercise on brain health. J'utilise l'Imagerie par Résonance Magnétique (IRM) pour étudier la santé du cerveau. Plus spécifiquement, je développe et applique des techniques pour l'imagerie de la santé vasculaire et métabolique du cerveau dans le cadre de plusieures maladies. Ces maladies incluent les maladies cardiovasculaires, les accidents cérébro-vasculaires et les troubles cognitifs légers. J'étudie aussi l'impact de l'exercise cardiovasculaire sur la santé cérébrale. The student will be involved in helping graduate students with data acquisition and analysis of the imaging data. L'étudiant ou l'étudiante aidera l'étudiant gradué à acquérir les données pour ce projet, ainsi que pour l'analyse des données d'imagerie. The student should have a background either in neurosciences, biological sciences, psychologie, biomedical engineering or computer science. Experimental experience is an asset, especially if the student has previous experience working with human participants. Programming experience is an asset. 
Currently, we are working on several projects (PhD and MSc) in the areas of supply chain sourcing, vehicle routing, sequencing and vehicle loading. These problems are complex problems and students have developed several approaches for solving these problems. These approaches are implemented using computer programs.The undergraduate students will be trained on these approaches. The students can take one of these programs, analyze the programs and results, compare the quality of solution, and contribute in improving the programs/ approaches by testing and implementing their ideas.   I am working in the areas of Operational planning. The work involve mainly solution algorithm development for variety of complex supply chain operational decision making problems. I am more interested in risk management, sourcing and transportation. The students can pick one problem and will work close collaboration with myself and one graduate students. The role involves -study of the problem, understanding the implemented solution approach (computer program), analysis of the solution approach/technique, comparing the solution with the optimal solution, and contribute in improving the programs/ approaches by testing and implementing their ideas (overall improving the solution quality, run time, etc.).    Since most of these programs are implemented in C++, the student must know C++ programming language. Capability of visualizing the results using appropriate tools will be an added advantage.Student must have take at least one course in Operations Research / management Science.
In Operating Theater many surgical tools are needed to complete a surgery. The combination of tools often vary depending upon the nature of the operation/procedure. In general, medical staffs prepare a surgical tray containing all the specific tools needed for the operation. Most of the time, surgeons are free to personalize their surgical tray and this individual customization comes at great financial cost. To simplify the customization, hospitals prefer to create a few select customized surgical trays that can be used in any operation. The biggest advantage is that the hospital can order big volume of these trays from suppliers and suppliers can offer competitive prices. Furthermore, inventory planning for few selected trays is much easier than the inventory planning of personalise trays. However, the biggest disadvantageis that a tray may contain surgical tools not required for a designated surgery and thus considered waste.The goal is to balance the cost of customization versus the cost of standardization.In this work we model this as an assortment problem and develop a decomposition based approach. The model will be tested on the real data, obtain from a local hospital.Assortment problems are very common in supply chains mostly at the strategic/tactical planning stages. These problems are challenging due to non-linear cost functions as well as combinatorial solution space. We are interested in developing and testing robust approaches that can easly be used and implementable.Key words: Integer programming, Optimization, Operations Research, C++, stochastic optimizationStudent will be working in collaboration with me and my PhD students. We have few available algorithms and we expect students to test those approaches, run numerical experiments and improve the approaches or suggest improvements.1) In the first week student will attend the presentations on on going research, past works and meet the team members.2) In the second week we will assign one specifc project, describe the problem, describe the approaches developed for solving issues and our expected results/ goals on that project.3) In the first/second week student will also be trained on specific tools/software we used in our lab and associated with the project. (C/C++ programming skill is compulsory ).  3) In the following weeks we expect students to run some test problems, develop basic understanding, analyze the results, identify the shortcomings, explore a few smart solutions to improve the approach or develop a new approach, test it and present it to the team.4) At the end, provide a brief respost on findings, contributions, and suggestions for carrying forward the work.We expect student must know C++ programming. We have one application project coming from the forest product industry. Meachnical, Industrial, forestry, computer science/engg, etc. students will be most suitable. In addition, students must have taken at least one course in the areas of Operations Research/Management Science.
The project aims at designing new nanostructured carbon materials of outstanding performance properties for energy storage applications in lithium ion batteries, as well as in electrical double layer supercapacitors. Such nanostructured carbons featured with tailored textural properties are expected to be synthesized from nanostructured polymer precursors by pyrolysis/carbonization. Sophisiticated polymerization strategies, such as microemulsion or miniemulsion polymerization techniques, will be developed and employed to design tailored polymer nanostructures with controllable hierarchical nanopore structures. We expect to synthesize a broad range of polymer nanostructures with differing nanostructural parameters so as to obtain various nanostructured carbon materials, which will be subsequently invesigated for their performance in lithium ion batteries and supercapacitors. Fundamental structure-property relationships can thus be constructed so as to discover the optimum cabon nanostructures for best combined performance properties in energy storage applications.I specialize in polymer nanomaterials, nanostructured carbon materials for energy and environmental applications, polymer functionalized metal nanostructures for catalysis, energy, and catalysis applications, advanced polymerization techniques, living polymerization techniques, transition metal catalyst technology, polymers of complex chain architectures, polymer synthesis and characterization, polymer structure property and rheology.Supervised directly by the professor, the student will be undertaking daily research experiments in the project as well as with help from other senior students/fellows in the lab. The experiments will cover the full spectrum of the research, from the polymer synthesis and characterizaiton, synthesis and characterization of the carbon nanomaterials, fabrication of the batteries and supercapacitor devices, performance testing of the carbon nanomaterials in batteries or supercapitors. Students will gain extensive hands-on experience in this exciting area.Students are required to have background and hands-on experience in polymer synthesis, polymer chemistry, polymer materials, carbon nanomaterials, lithium ion batteries, or supercapacitors. Preferrably upper year undergarduate students in Chemical Engineering, Chemistry, and Materials Engineering disciplines.
The research project aims to develop and design a novel class of value-added polyethylene materials of well-defined chain structures/architectures/functionalities and high-performance properties through discovering/developing new polymerization and catalyst technologies. The polymers are anticipated to constitute next generation polyethylenes. Two specific types of polyethylenes will be developed in this project, including semicrystalline star polyethylenes and polyethylene ionomers by catalytic polymerization.Polymer nanomaterials, nanostructured carbons, advanced polyolefin materials, transition metal catalysts, advanced polymerization techniques, living polymerization techniques, polymer-functionalized metal nanostructures for biomedical, catalysis, and energy applications.Students will carry out the daily research experiments under the direct supervison of the professor and with the help from senior students/fellows in the group. Students will gain extensive experience through this research in terms of catalyst synthesis, olefin polymerization, polyolefin characterization, structure-property relationships of polyolefin materials, etc.Students are required to have background and experience in the fields of polymers and polymerization.
Convex lens-induced confinement (CLIC) microscopy involves squeezing the sample solution with nanometer precision between two transparent surfaces with the help of a convex lens. CLIC microscopy has been introduced relatively recently and so far has been employed to study diffusion in confined spaces over long periods of time, and for trapping and stretching of the DNA molecules in various nanopatterned structures. One may view CLIC as a combination of optical microscopy/imaging/spectroscopy with microfluidics, where the shape of the microfluidic device can be varied and in one dimension reduced to nanometers.This project aims at further developing CLIC technology and methodology and utilizing it in new areas, in particular for the studies of pigment-protein complexes involved in photosynthesis (for better understanding of structure-function relationships in proteins in general; for photosynthesis and renewable energy research; and for biosensors research), as well as for the studies of confined water and water / cryoprotectant (glycerol, ethylene glycol) mixtures. In terms of biosensors research, we are working on explosives detection. From technical/engineering standpoint further development of CLIC involves incorporating transparent electrodes and developing respective experimental methodologies. Electrodes in contact with the pigment-protein complexes, uniformly oriented due to spatial confinement and/or surface treatments, may be used to selectively quench particular pigment molecules, or selectively reduce or oxidize them. Alternatively, the effects of electric field (depending on the sample thickness in a predictable manner) on optical properties of pigment-protein complexes could be explored. For biosensors research the electrodes will be used to detect photo-current generated by the proteins involved in photosynthesis.Thus, CLIC-related research tackles a wide range of subjects at the intersection of biophysics, soft condensed matter physics, biosensors, instrument design, etc.The main area of research of our group is at the intersection between physics, chemistry and biology. We utilize optical methods to study biophysics problems, including protein dynamics, as well as energy and charge transfer processes, for instance those involved in photosynthesis. We also build our own instruments (or modify existing ones), write our own software and engage in some computer modeling.The student will become a member of the group that contains 3 graduate students and some local undergraduate students; the work will be done in collaboration with a graduate student.The student will participate in instrument design and modifications as well as proof-of-principle optical/spectroscopic measurements utilizing CLIC setup, analyze obtained data, discuss his/her results with graduate student and supervisor and produce reports and figures. Tilting the project more towards equipment design or development of software (for equipment control or data analysis or modeling) may be arranged if student so desires. The student will also be expected to familiarize him/herself with relevant literature and to acquire basic understanding of explored phenomena and of experimental methods. The MITACS Student will gain experiences with experimental techniques, equipment and data analysis / software that will be useful for him/her in many areas of science, beyond biophysics. S/he may become a co-author of a publication.The student should have some knowledge of optics and desire to learn new things. Interest in and predisposition for experimental work is a must. Previous experience with experimental research projects is a plus. Applicants may note that some current and past undergraduate honours students and graduate students in our group have background in biochemistry or chemical engineering. Thus, although deeper knowledge of physics is a plus, it is not a requirement.
This project is developing theoretically deep, yet journalistically practical methods for the communication of synthetic biology through public deliberation.Synthetic biology is a rapidly emerging scientific field that seeks to design and engineer living systems or redesign existing biological systems and is widely viewed as sensitive to biohype. It is a key example of the challenge of how to enable responsible innovation (RI) in a way that respects and can account for public values, ethical issues and societal needs. This is apparent in research that seeks to create synthetic organisms not found in nature, which has given rise to debates over bio-terrorism, the ethics of "playing God", and unknown risks to human health and the environment. Writing in The New Yorker, respected science journalist Michael Specter put synthetic biology this way: "No scientific achievement has promised so much, and none has come with greater risks or clearer possibilities for deliberate abuse."Communication of synthetic biology will play a key role in the ethical development of this field and how people views its appropriateness. Currently, however, media coverage of synthetic biology is presenting both exaggerated benefits and triggering public fear. No theoretically sound, professionally practical and politically legitimate solutions to this biohype exist.The proposed research takes an interdisciplinary approach to the challenge of how to communicate synthetic biology effectively and in an inclusive manner? It brings together the normally disparate fields of synthetic biology, science journalism studies and public deliberation. The project seeks to address shortcomings in the communication of synthetic biology with a novel research methodology that applies, for the first time, deliberative engagement strategies to the development of a co-constructed model forimprovement of communication practices. This will involve a multi-stage process of bringing together scientists, journalists and lay citizens to deliberate on the communication of synthetic biology.My research team develops new models of science journalism and experiments with the roles of publics, experts and journalists in the democratic governance of biotechnology. The team has produced over 40 publications since its inception in 2008 and trained numerous students as science journalists and scholars. The group has held 12 large scale public deliberations (e.g. World Wide View of Biodiversity Canada) and numerous other events with the goal of helping excluded groups to meaningfully engage with science policy issues.The student will help to develop a co-constructed model for the improvement of communication practices related to synthetic biology. This will involve media analysis and helping to conduct and analyze a public deliberation on the topic. This role will include helping to develop a survey of event participants and helping to analyze the outcomes of the event. You will be working to publish a paper on the event with my team and my supervision. For my team's cutting edge work see: http://www.sciencedirect.com/science/article/pii/S0961953415000045 andhttp://journals.sagepub.com/doi/abs/10.1177/0963662514545014 This project is ideally suited to a student studying science communication, science journalism and or public engagement related to science and technology issues.The skills required include: experience with literature reviews, qualitative methods, focus groups and/or having been involved in the planning and completion of a public engagement event. Experience and training in communication and/or journalism is an asset. Additional skills in media analysis or content analysis are helpful. Those studies science and technology studies (STS) or public deliberation are also well suited to the project. 
The main goal of this research project is to adapt and / or apply earth observation methods for estimation of vegetation biophysical properties, including: carbon uptake, photosynthesis, biomass, leaf area index, chlorophyll content, plant water content, phenology.There are several datasets available that can be used in this project; and alternatively, additional field data may be collected to complement the existing data. Satellite data can be used to infer vegetation properties, growth and development through a variety of methods. Vegetation indices, for example, are combinations of energy reflectance measured at 2 or more wavelengths (satellite sensor bands).  Such indices have been used to infer vegetation properties such as photosynthesis, leaf area index and biomass. Other methods include: light use efficiency models for estimation of vegetation biomass, integrated vegetation indices, phenology algorithms for characterization of vegetation development , regressions between vegetation indices and photosynthesis and biomass.  Light detection and ranging (LIDAR) satellite data has also been used to estimate plant height and biomass.The specific objectives of this project are to:1) Review the literature on the application of satellite data for estimation of vegetation biophysical variables, including: yield, biomass, crop height, etc.2) Define a methodology for the estimation of biomass and / or yield based on the data available for this project (field measurements and satellite images).3) Apply the method on a study area to document the accuracy of this approach for estimating vegetation height and/or biomass. My research interests/activities are at the intersection of ecology, remote sensing and geographic information systems (GIS), and environmental sciences. I use a combination of field measurements, models and remote sensing and GIS technologies to answer questions related to ecosystem processes and their controls, including vegetation carbon dynamics, ecosystem health, ecosystem phenology dynamics and land use change. Ultimately, I aim to contribute to the understanding of the interactions between terrestrial ecosystems and environmental variables, with a major focus on extreme weather events and climate change, and anthropogenic drivers of ecosystem change.The role of the student will be to assist in part or all of the objectives of the project.1) Review the literature on the application of satellite data for estimation of vegetation biophysical variables, including: yield, biomass, crop height, etc.2) Define a methodology for the estimation of biomass and / or yield based on the data available for this project (field measurements and satellite images).3) Apply the method on a study area to document the accuracy of this approach for estimating vegetation height and/or biomass.Candidates should have strong skills/background in GIS and Remote Sensing. Some knowledge about vegetation processes would be needed to understand the application of GIS and Remote Sensing to vegetation monitoring. Skills needed include, but not limited to:- Atmospheric corrections of satellite data- Georeferencing / ortho rectification of satellite data- Vector and raster analysis: clipping; overlay; local, focal, zonal and global functions- Programming (python, html/javascript, etc.)The following are considered assets:- Statistical analysis using R or other software (SPSS, SAS, etc)
The Simple Network Management Protocol (SNMP) provides a standardized, well-established way to configure and manage Network devices.  It has three standard forms that are in wide use---v1, v2c, and v3.  In certain industries, a large percentage of the installed devices is only capable of running v1 or v2c, and there is no economically viable upgrade path. Only SNMP v3 has any reasonable form of security.Because of the perceived inadequacies of these approaches, the Network Configuration (NETCONF) protocol has been developed, along with the YANG data description language.  New devices are starting to appear on the market that support the use of NETCONF/YANG for management and control.  The use of NETCONF/YANG provides new functionality that is very important to network operators, and good security features.Very often a network operator must manage legacy equipment (supporting any of the existing versions of SNMP) and more modern equipment (supporting NETCONF/YANG) within one organization (and often on one shop floor or in one industrial plant).  One of my previous students has developed a methodology to allow combining these two approaches, thus enabling the new functionality and increasing security, with no need to alter or replace the legacy equipment.  His testing has been limited to certain simple cases such as SNMP GET and SET commands, while excluding SNMP traps, notifications and views.The project is to develop a flexible NETCONF agent with supporting sub-modules for the Linux environment, and then integrate this agent into the existing test environment.  If time permits, this could be extended to an environment with a small embedded processor (for example, a Raspberry Pi), to simulate Internet of Things (IoT) or Industrial Control device management.Network management has traditionally been done with a mix of (semi-)automated tools and manual intervention on individual devices.  New approaches are becoming available, which simplify the management, provide new functionality, and improve security.  However, the installed (legacy) equipment (especially in certain industries) can have a very long expected time-in-service, with minimal justification for replacing it, and very poor security properties.  We explore methods for managing legacy and modern equipment that allow the legacy equipment to be managed according to the new approaches, and that achieve improved security, while not requiring any changes to the legacy equipment.After being introduced to the work done previously, you will set up an equivalent environment in our laboratory, based (initially) on several computers running Linux (probably Debian or Ubuntu).After becoming familiar with the available software tools related to NETCONF and YANG, you will demonstrate the previous results, to become thoroughly familiar with these tools.You will design the necessary NETCONF agent and NETCONF modulesYou will design the necessary Yang models, for controlling Linux functions such as DHCP, DNS, HTTP Daemon, Routing Daemons, Firewall rules, etc.You will test the NETCONF agent, the NETCONF modules and the YANG models.You will produce:1) The NETCONF agent and the NETCONF modules (written in C)2) The corresponding YANG models (if they do not already exist)3) A demonstration of the NETCONF modules manipulating system daemons, agents, and functionality4) Documentation for the NETCONF modules and YANG modelsIf time permits, you could port the NETCONF agent and NETCONF modules to the Raspberry Pi.  This would demonstrate the use of a low-cost platform for this project.Knowledge of networking, from devices through to transport protocolsKnowledge of software development in LinuxKnowledge of Bash scriptingGood C/C++ programming skillsFamiliarity with the structure of the Linux kernel would be an asset.
The project involves further development of the existing software designed for modeling of various phenomena collectively known as "spectral diffusion" as well as employing this software for computer simulations. Existing software and its applications, as well as underlying physics, are described in details in "Monte-Carlo Modeling of Spectral Diffusion Employing Multi-Well Protein Energy Landscapes: Application to Pigment-Protein Complexes Involved in Photosynthesis, M. Najafi*, V. Zazubovich, Journal of Physical Chemistry B 119 (2015) 7911-7921." Briefly, "spectral diffusion" refers to the shifts of spectral lines of the pigment molecules inside amorphous solids, such as glasses, polymers and proteins, as a result of small conformational changes in these solids.  These changes can be induced by illumination or be thermally-activated. Spectral diffusion can be observed in either single-molecule or ensemble experiments. The existing software generates a set of [pigment+surrounding amorphous solid] systems characterized by multi-well energy landscapes. Then evolution of such systems is considered, including both spontaneous and light-induced evolution. Behavior of each system is determined by solving a rate matrix. For modeling of ensemble experiments the results for individual systems are properly averaged. At the moment the software only operates with one-dimensional landscapes, while in reality the energy landscapes of amorphous solids and proteins are multi-dimensional. 2D energy landscapes will have to be introduced by modifying the ways to fill the rate matrices. The current software also has limited capabilities of modeling single-molecule spectroscopy experiments, that require improvement.Once above modifications are introduced, behavior of the model systems and ensembles will have to be compared with the experimental results. The main area of research of our group is at the intersection between physics, chemistry and biology. We utilize optical methods to study biophysics problems, including protein dynamics, as well as energy and charge transfer processes, for instance those involved in photosynthesis. We also build our own instruments (or modify existing ones), write our own software and engage in computer modeling.The student will have to familiarize himself/herself with the existing code and acquire some understanding of underlying physics background in order to be able to introduce meaningful changes to the code. Supervisor will help student in identifying which parts of the code require modifications and which should be left alone. Once changes are introduced, the student will have to test the software and determine if it produces physically reasonable results. The last stage of the project will involve modeling and comparisons with the available experimental results. The student will have to discuss his/her progress and results with the supervisor and occasionally produce written reports and figures. The project may result in a publication.Participation in experiments generating the data to be compared to simulation results is possible if student so desires, but will not be the main focus of the project.The ideal candidate is a software engineering or computer science student with interest in physics and scientific programming in general, or physics or mathematics student with interest in programming and solid programming skills. Specifically, the existing software/code is written in C. However, strong logical thinking capabilities, understanding of algorithms and ability to write code accordingly are much more important than experiences with particular programming language.
Each intracellular compartment in a eukaryotic cell has a unique protein composition. The proteins are generally synthesized on ribosomes of the rough endoplasmic reticulum (ER) and are transported to and through the Golgi. This is accomplished by the formation of transport vesicles at each compartment that must be properly recognized by the correct acceptor compartment. This requires many factors including so-called vesicle tethering factors. Defects in correctly targeting these vesicles have been linked to numerous human disorders. In the early secretory pathway, material is transported between the ER and Golgi and the tethering factor implicated in this process is called TRAPP. In yeast, this complex is composed of 11 subunits that are distributed in 3 complexes. In humans, there are 13 subunits found in 2 distinct complexes. Two of the mammalian-specific proteins (C11 and C12) have been implicated in human health. Understanding the functions of these proteins is an active area of research in my laboratory. In order to better understand the role of these proteins and the entire complex in transport, we must reconstitute ER-to-Golgi traffic in vitro. While this has been done in yeast, only one paper describes such an assay using human cells and this assay requires a very specific cell line and radiolabeled material. We seek to develop a simpler assay that can be used on any cell line and uses the generation of light as a read-out.Work in my laboratory is focused on understanding how proteins are correctly targeted to the appropriate location within a eukaryotic cell. We focus mainly on transport between the endoplasmic reticulum and the Golgi and the role that a large protein complex called TRAPP plays within this process. We have identified several TRAPP-associated proteins that are found in higher eukaryotes, and these proteins are found to be mutated in individuals with various human disorders. We ultimately seek to understand the pathway that is dysfunctional in these individuals.The applicant will help to clone various proteins of the endoplasmic reticulum and the Golgi as potential markers to be used for the assay. The applicant will then test the expression of these proteins in human cells by western blotting analysis. If successful, the applicant will then use microscopy to verify that these proteins are localizing properly within the cell. The applicant will then use cellular fractionation techniques to isolate ER and Golgi membranes from the two cells expressing the ER and Golgi marker proteins, respectively. The applicant will then establish conditions to monitor the arrival of the ER marker protein in the Golgi and prove that this is a real reaction (i.e. temperature and energy dependent). Once the assay is established the applicant can deplete the system of any protein of interest to monitor its role in this process. The applicant will focus on the C11 and C12 proteins and their potential involvement in this process. TIme-permitting, the applicant will also address which small Rab GTP binding protein is functioning in this pathway.The applicant must have a strong theoretical background in molecular biology and basic cloning procedures including the use of restriction enzymes, ligations and PCR. The candidate should also have a strong theoretical background in biochemical techniques such as cell fractionation, western blotting and immunoprecipitation. Practical skills in any of the aforementioned techniques will be considered a bonus. In addition, practical skills in SDS-PAGE and agarose gel electrophoresis is preferable.
The intern will join a multidisciplinary team of students and faculty working together to develop interactive social-documentary projects. The projects will be hosted by the Concordia University Research Chair on Interactive Documentary Filmmaking (CURC-ID) as part of MILIEUX, an institute for research-creation at the intersection of the fine arts, digital culture and information technology. The intern will create their own documentary project or join a documentary production team to support the user experience (UX) design and coding of the user interface (UI). Fellow students, professors and external professionals will advise the intern on what are the best technologies/workflows available to tell the story and also how best to distribute the project. The intern’s team will present workflow results to the university community and commence the distribution phase in a professional environment. Areas of research:- Integration of 2D rotoscope video material with alpha channel into a WebGL environments and virtual reality space. (The possibilities of the Chrome .webm video and audio wrapper)- The capacity of the open standard WebVR for browser dealing with video material.- Procedural generation of 3D spaces and it’s uses on interactive documentaries.- The uses of photogrammetry and 3D scanning in documentary production.- Development of a manageable technical workflow for independent documentary creators.     The team will be mentored by leading creators/artists in the field of interactive documentary providing a great introduction to the cultural industries in Canada. CURC-ID  advisory board:- Katerina Cizek: Director of the MIT Co-creation Lab, award winning Interactive documentary filmmaker and MIT Fellow from the Open Documentary Lab.  - Brett Gaylor: Commissioning Editor for Advocacy Media at the Mozilla Foundation and award winning Interactive documentary filmmaker. - Sandra Rodriguez: Creative Director and producer of EyeSteelFilm Creative Reality Lab, MIT fellow from the Open Documentary Lab.25 years experience as a film director/producer and a tenured professor at the Mel Hoppenheim School of Cinema, leading the Concordia University Research Chair in Interactive Documentary. Research includes immersive productions i.e. webdocs, virtual reality, augmented reality, 360 degree videos. Specific interactive research includes www.iamthebluesmovie.com 3d-360 WebGL project, HomelessNation.org the world’s first web-participatory project with the homeless community, virtual reality with I AM THE BLUES VR, an immersive exploration of a blues juke joint and ALVIN & VICTOR, a 360 degree video with blind people navigating the city of Montreal.As part of the CURC Lab the intern will work with other students in an interdisciplinary environment; students come from diverse areas i.e. cinema, communications, engineering, design, computational arts, humanities, etc. The intern will provide both creative and technical skills towards the production and distribution of interactive projects. In the completion of a project the intern will maintain a journal describing the successes and failures around the main routes taken to completion. The journals will include realisations discovered while working on projects and will be compiled for consideration with future initiatives.  The intern will need to network effectively communicating within the existing infrastructures made available to them for advancing their research. They will show leadership in their respective areas of expertise, while staying open to thinking outside of the proverbial box. To give and receive critiques with their colleagues as well as professors and community leaders. They will be expected to exploit networking possibilities for future professional connections/collaborations including graduate studies and job opportunities with our external advisory board of industry/cultural leaders.The intern will be in charge of:   Development:      - Wireframes, storyboard and test of technological environment.   Production:      - Integration of workflow for assets creation, user interface, prototype testing and debugging     Distribution:      - Delivery of files to selected distribution platforms Other challenges in an area that is still rapidly developing and evolving include: - Integrating 2D camera images onto different interactive platforms, specifically with VR and AR outputs.- Identifying the right relation between users and delivery platforms including mobile, desktop and/or Virtual Reality headsets.- Producing documentation of selected workflows for consideration on future projects and to assist with curriculum development. Interdisciplinary research teams are structured around creative and technical strengths. The intern will provide team guidance and leadership in building technical environments for development/production of projects. The labs matches developing technologies to best support the production of new interactive narratives.  Skills include developing and producing workflows for various platforms and Integrating audiovisual materials. The Intern will write a  journal describing the multiple steps in making a project. They will develop networking skills while meeting with leaders offering work-world opportunities.Requirements:HTML, CSS, Javascript, C#UNITY3D, especially on video processing, shaders generation and photogrammetryModeling softwares (Maya or Blender)
Each intracellular compartment in a eukaryotic cell has a unique protein composition. The proteins are generally synthesized on ribosomes of the rough endoplasmic reticulum (ER) and are transported to and through the Golgi. This is accomplished by the formation of transport vesicles at each compartment that must be properly recognized by the correct acceptor compartment. This requires many factors including so-called vesicle tethering factors. Defects in correctly targeting these vesicles have been linked to numerous human disorders. In the early secretory pathway, material is transported between the ER and Golgi and the tethering factor implicated in this process is called TRAPP. In yeast, this complex is composed of 11 subunits that are distributed in 3 complexes. In humans, there are 13 subunits found in 2 distinct complexes. Two of the mammalian-specific proteins (C11 and C12) have been implicated in human health. Understanding the functions of these proteins is an active area of research in my laboratory. In order to better understand the role of these proteins and the entire complex in transport, we must better understand the cellular consequences upon depleting the cells of the proteins. This will be accomplished using the CRISPR/Cas9 technique to knockout the genes encoding these proteins.Work in my laboratory is focused on understanding how proteins are correctly targeted to the appropriate location within a eukaryotic cell. We focus mainly on transport between the endoplasmic reticulum and the Golgi and the role that a large protein complex called TRAPP plays within this process. We have identified several TRAPP-associated proteins that are found in higher eukaryotes, and these proteins are found to be mutated in individuals with various human disorders. We ultimately seek to understand the pathway that is dysfunctional in these individuals.The applicant will use the CRISPR/Cas9 methodology to generate knockout cell lines for various TRAPP subunits of interest. The applicant will first culture the cells of interest (HEK293T) and transfect in gRNA and DNA encoding Cas9. The applicant will then select for potential clones with knockouts and test this by molecular techniques including T7 endonuclease digestion. Once confirmed, the applicant will sequence the DNA of the region to confirm the knockout in a homozygous state. The applicant will then conform the knockout by western blot analysis. The applicant will then perform several biochemical experiments to analyze the consequences of knockout of the protein including size exclusion chromatography, immunoproecipitation and microscopy.The applicant must have a strong theoretical background in molecular biology and basic cloning procedures including the use of restriction enzymes, ligations and PCR. The candidate should also have a strong theoretical background in biochemical techniques such as cell fractionation, western blotting and immunoprecipitation. The applicant should also have knowledge of growing tissue culture cell lines. Practical skills in any of the aforementioned techniques will be considered a bonus.
We are looking for a student interested in helping to develop a new anti-cancer drug. There are a limited number of available anti-cancer drugs, many of which become ineffective due to resistance, or cause severe side-effects since they also target healthy cells. Thus, it is crucial to increase the number of drugs with unique biological targets to increase the spectrum of cancers that can be effectively treated. We prioritized designing a high quality, small molecular weight compound with chemical properties that make it suitable for in vivo use. We also considered the ease of synthesis, and the ability to modify the compound to improve its efficacy and selectivity toward cancers. As proof-of-principle, several of our compound derivatives block cancer cell proliferation and abolish tumors grown from cancer cells in vitro. Interestingly, our compound appears to target a component or regulator of centrosomes. Centrosomes are subcellular organelles that nucleate microtubules, and are required to form the bipolar mitotic spindle in somatic cells. Many cancer cells have amplified or fragmented centrosomes that must cluster into two poles to form the mitotic spindle. If the centrosomes fail to cluster, this can result in mitotic arrest or catastrophe and cell death. Since the mechanism(s) mediating clustering are likely redundant in healthy cells, finding drugs that target this machinery is an ideal way to selectivity block cancer cell proliferation. Thus, our objectives are to: i) find and characterize the molecular target of the compound(s), which will guide the design of future derivatives with higher efficacy and selectivity, and ii) characterize derivatives in various cell lines including, but not restricted to those from cervical, breast, lung, and colon cancers to clarify their mechanism of action and potential application. My lab studies the mechanisms governing cell division. We focus on cytokinesis, which physically separates the daughter cells at the end of mitosis. This process is crucial for development and can give rise to cancers when it is misregulated. More recently my lab has been collaborating with chemists to develop an anti-cancer drug. As outlined below, we found that several derivatives of a small molecular weight scaffold selectively cause mitotic arrest in cancer cells. We are further characterizing their mechanism of action to understand the unique physiological changes that occur in cancers, and to design derivatives that are more effective.The student will work together with graduate students to carry out experiments that will support the one of the two objectives listed above. These experiments will involve working with cultured human cells using a combination of molecular, biochemical and cell biological techniques, including microscopy. For example, in support of objective i) they will help identify the molecular target of the compound using positive and/or negative selection pulldown experiments and mass spectrometry, as well as spectroscopy using recombinant protein, and molecular docking using previously derived structures (if known). If a target has been identified, they will help to study the function of this target and why it is uniquely required in cancer cells vs. non-cancer cells using a combination of RNAi experiments and live imaging of fluorescent probes tagged to different proteins. In support of objective ii) they will help to characterize compound derivatives in different cell lines by assaying for changes in viability and mitotic index using cell proliferation assays such as biochemical reagents and/or flow cytometry. They also will use fluorescence microscopy to monitor mitotic spindle phenotypes. The student should have basic knowledge of cell biology, molecular biology and biochemistry. They should be willing to learn the skills needed to perform molecular and cell biological experiments. They must be comfortable and/or open to working in a team environment with other students. They should have an understanding of how to perform a controlled experiment. Previous experience working with cultured mammalian cells is an asset, but is not necessary.

Dans ce projet, je vais tester l’hypothèse que la Gaspésie (Qc) a expérimenté un plus large éventail de variabilité en teneur d’humidité, incluant un plus grand nombre de périodes pluvieuses et sèches que celles observées dans le bref relevé instrumental. Mes étudiants et moi testerons ceci en créant une reconstruction de l'humidité de la Gaspésie à l'aide des anneaux des arbres. Les anneaux des arbres répondent au climat en épaississant leurs anneaux annuels lorsque celui-ci leur est favorable et en les amincissant quand il leur est défavorable. En échantillonnant de manière non-destructive les arbres d’un site et en calculant la moyenne de l’ensemble des échantillons, on crée une reconstruction climatique précédant le début des premiers efforts de collecte de données climatiques instrumentales. Nous produirons ensuite une reconstitution de l’humidité en Gaspésie basée sur un dense réseau d’environ soixante-dix arbres par une vingtaine de sites. Les épaisseurs totales des anneaux, du bois initial et du bois final seront mesurées ; les techniques standards de datation croisée seront utilisées, puis seront créées les chronologies des sites après avoir retiré la courbe de croissance. Il existe un grand potentiel pour produire une archive millénaire des cernes des arbres de Gaspésie, produisant une archive de données de l’humidité plus étendue, ce qui est vital pour construire des infrastructures dans cette région étant sévèrement touchée par les inondations.  I am a paleoclimatologist who uses tree-rings to reconstruct the climate of the recent past. Understanding the natural variability of the climate is needed to be able to detect global warming. If one sees a change in climate, before one can attribute it to global warming, one needs to know what is the range of natural climate variability is before one can conclude that it has been exceeded. This is why paleoclimatic reconstructions are so important because the instrumental records are too short to capture natural climate variability.  Je suis paléoclimatologue et j’utilise les anneaux des arbres pour reconstruire les climats passés. Il faut comprendre  que la variabilité naturelle du climat est requise pour détecter les changements climatiques. Si un changement de climat est observé, avant d’attribuer celui-ci au changement climatique, il est nécessaire antérieurement de connaitre l’étendue de la variabilité climatique naturelle avant de conclure que celle-ci a été excédée. C’est pourquoi les reconstructions paléoclimatiques sont si importantes, parce que les relevés instrumentaux sont trop éphémères pour capturer la variabilité climatique naturelle. The student will assist my graduate students and myself in this project. The student will experience field-work and learn how to sample trees, prepare tree-ring samples for analysis, measure tree-ring thicknesses, cross-date tree-rings, build site chronologies, prepare GIS maps of the field sites and write reports. This will provide the student with hands-on experiential learning and a valuable introduction to research, both improving his/her success as a student.L’étudiant aidera mes étudiants diplômés et moi dans ce projet. Il expérimentera le travail de terrain et apprendra à échantillonner les arbres, à préparer les échantillons des cernes des arbres, à mesurer l’épaisseur de ces anneaux, à les dater, à construire la chronologie d’un site, à  préparer des cartes SIG du terrain et à écrire des rapports. Ceci donnera à l’étudiant une expérience de terrain et une introduction valable à la recherche, tous deux améliorant son succès comme étudiant. Some field work, hiking or camping experience required. Also required are curiosity and an appreciation of trees, the abilities to work as part of a team and independently, and to patiently do meticulous lab (measuring tree rings) and computer work. Required are good reading skills in English and hopefully French as well, and good writing skills in English or French. French is not absolutely necessary, but an asset. My lab is bilingual and our fieldwork is in francophone regions. Familiarity with hand carpentry tools would be an asset, as would programming skills in R, and Matlab and experience in GIS.
This is a project of building a new 3D printer for silicone.3D printing, robotics, computer-aided designDirect supervision by me. Mechatronics
Biofuel production is a lengthy process that requires numerous pretreatment and deconstruction steps.  One of the steps is the addition of ionic liquid to breakdown biomass such that oligosaccharides can be easily broken down to simple sugars (e.g., glucose) by specialized enzymes. However, the addition of ionic liquid can be toxic to the bacterial cells that are used for renewable "green" fuel.  The student for this project will help the Shih Laboratory to design and to test new bacterial cells that are potentially tolerant to the ionic liquids and therefore tolerant to the biofuel production process. Synthetic biology represents the convergence of multiple disciplines, including molecular biology, chemistry, engineering, and computer science towards building and engineering biological systems that perform functions that are beneficial to society. A major focus of my research is to develop biological machinery for the production of sustainable chemicals and energy from biomass as an alternative to petroleum and to implement next generation technology in automation and miniaturization in the designing, building, and testing of these systems. Integrating with microfluidics (i.e. “lab-on-a-chip” technology), we will determine how to make bacterial cells amenable to the process of biofuel production.Dr. Shih have the necessary infrastructure which will be centralized in one location at Center of Applied Synthetic Biology in the Concordia's Genomics Centre. Equipment will be arranged to create a streamlined workflow from developing new microfluidic techniques for synthetic biology, thereby covering major themes of the research program.  Students will integrate engineering and biology streams and they will have access to his own facilities as well as cleanroom equipment at the SGW Concordia campus and the McGill Nanofab Center.  The students will also have access to the Centre for Microscopy and Cell Imaging in Biology, a fee-based shared facility also located in the Genomics Center where advanced confocal imaging systems and other microscopy equipment are available and easily accessible.  In the Shih Laboratory, students will have the opportunity to acquire multidisciplinary skills, including electronic design, microfabrication methods, molecular biology techniques, and advanced microscopy, and be able to apply them to understand and to manipulate biological systems. He/She working in this laboratory will become interdisciplinary scientists armed with a broad range of knowledge and techniques that will enable them to solve important scientific challenges in their future jobs whether in the industrial or academic environment.
Within synthetic biology, a common view is to see the cell as a factory, with metabolic pathways making up the machinery. In this view, metabolic enzymes constitute parts in this machinery that synthetic biologists can assemble and swap to build biological machinery within cell factories. Encoded in the genomes of countless organisms; nature provides a vast repertoire of enzymes that serves as an impressive “parts catalogue” to synthetic biologists which permits the design of biological machinery with “off-the-shelf” components. However, since the heterologous enzymes assembled into such machinery may not have evolved together for the tasks synthetic biologists set them to, there is often significant scope to improve their performance by fine-tuning the individual enzymes through engineering approaches like directed evolution.Synthetic biology represents the convergence of multiple disciplines, including molecular biology, chemistry, engineering, and computer science towards building and engineering biological systems that perform functions that are beneficial to society. A major focus of my research is to develop biological machinery for the production of sustainable chemicals and energy from biomass as an alternative to petroleum and to implement next generation technology in automation and miniaturization in the designing, building, and testing of these systems. Integrating with microfluidics (i.e. “lab-on-a-chip” technology), we will engineer enzyme biocatalysts to degrade lignocellulosic biomass into simple sugars as feedstocks for chemical production.Dr. Shih have the necessary infrastructure which will be centralized in one location at Center of Applied Synthetic Biology in the Concordia's Genomics Centre. Equipment will be arranged to create a streamlined workflow from developing new microfluidic techniques for synthetic biology, thereby covering major themes of the research program.  Students will integrate engineering and biology streams and they will have access to his own facilities as well as cleanroom equipment at the SGW Concordia campus and the McGill Nanofab Center.  The students will also have access to the Centre for Microscopy and Cell Imaging in Biology, a fee-based shared facility also located in the Genomics Center where advanced confocal imaging systems and other microscopy equipment are available and easily accessible.  In the Shih Laboratory, students will have the opportunity to acquire multidisciplinary skills, including electronic design, microfabrication methods, molecular biology techniques, and advanced microscopy, and be able to apply them to understand and to manipulate biological systems. He/She working in this laboratory will become interdisciplinary scientists armed with a broad range of knowledge and techniques that will enable them to solve important scientific challenges in their future jobs whether in the industrial or academic environment.
We demonstrate various multimodal interaction aspects of the Illimitable Space System (ISSv2 and v3) as a configurable artist’s toolbox in terms of artistic performance (such as dance or theatre production), music visualization, and interactive documentary controlled with gestures and voice. Some of the system’s applications were publicly exhibited in various locations. We will continue building more innovative features of the system so that the participants are central to interact with the installation providing motion, voice, and other captured data as an input to the system in oder to generate the real-time video/sound, projection mapping, and dynamic lighting effects. v2 is more performing arts based and v3 is a Unity-based app. The project is to find parallels between the two.My research interests involve different aspects of the Computer Graphics, Video Games, GIPSY system as well as MARF and distributed and parallel computing, languages and models; AI, pattern recognition, NLP, and machine intelligence, and information-systems security. I am also the technical lead of mDreams Stage research and creation group, which is specialized in interactive media, real time physical based CG simulations, virtual reality, and mobile based App software development.Research assistant on immersive projection, production assistant to test the system in various dance/theatre productions, programmer to implement the new features of the existing interactive system and its interplay with a mobile app. - The student will research on and experiment on large-scale projection and projection on irregular surfaces (e.g., building projection, or projection on objects and props). It includes likewise data gathering, parameters, and analysis. - Experiment with the ISS and evaluate real-time human-to-computer-to-human interaction, such as passing of graphical objects between artists performing real-time and their hands mapped to the projected image.- For the future work and conclusion, do research and recommend tools and techniques for augmented projection like in the shadow theatre and similar except ability to track some individuals and put their color image onto their shadow instead. Likewise, explore the availability of tools for and production of holographic and stereoscopic effects since there is now technology available for these and their integration into the ISS.- During and following the production need to gather field data on user experience on the production from (i) the artists, (ii) the audience, (iii) from the student himself and the rest of the production team on hardware and software used, etc. by designing appropriate questionnaires, gathering data possibly on online and on paper. This is to be followed by the analysis of the data.- Analyse interaction possibilities of the performing arts-oriented ISSv2 and mobile-oriented ISSv3 for greater audience participation- Produce a final report and a presentation summarizing all the findings and documenting the process in preparation for publication at SIGGRAPH, SIGGRAPH Asia, or CHI.Any of the following: Computer Graphics, Video Game development, Interactive Media design and implementation, Programming in C++, C#, Unity, Java
The goal of this project is to automatically generate a fault tree of a system to be analyzed. Starting from a structural description of a system, specified in SysML, a fault tree in prism format isrequired. The modeling of fault trees in PRISM will be provided.Fault Tree Analysis (FTA) is one of the most used approaches to perform safety analysisof critical systems. FTA is a top-down, deductive analytical method in which initiatingprimary events such as component failures, human errors, and external events are tracedthrough logic gates to an undesired global system-level event.SCHEDULE AND TASKS:• Month 1: Learn about fault trees, SysML graphical modeling language and PRISM modelchecker.• Month 2: Develop mapping rules from SysML to PRISM language.• Month 3: Implement the mapping from SysML to PRISM as an eclipse extension• Month 4: Experiment on different case studies and generate a technical report to explainthe work done in this project.Software Engineering, Algorithmic, Logic, Digital Design
The goal of this project is to analyze the vulnerability of DPLL to soft errors, which have become oneof the most challenging types of uncertainties that impact the reliability of modernelectronic systems. In this project, we will adapt a multilevel approach to accuratelymodel single event transient at each sub-component in the DPLL. To model and analyzeDPLL. Formal methods such SMT solver will be adapted.1- Deep-submicron CMOS processes allow digitizing many conventional analog circuits,including the analog Phase-Locked Loops (PLLs). Digital PLL (DPLL) can be easilyintegrated in a noisy digital environment and is portable for new processes. 2- Digital Design, Analog Design, Hardware SimulationSCHEDULE AND TASKS:       Month 1: Learn how to use Z3 and understand the behavior of DPLL       Month 2: Develop a model for each component of the DPLL.       Month 3: Combine the sub-models into one model and introduce an approach to inject faults and analyze the behavior of DPLL.       Month 4: Perform different analyses and generate a technical report to summarize the work done in this project. Digital Design, Analog Design, Hardware Simulation
This research aims to produce multi-function composite coatings comprising: a stainless steel matrix that may be reinforced by a ceramic or by intermetallic phases; a pore network produced by electrochemical methods and; on top, a binder resin with dry lubricants such as PTFE (Teflon) or molybdenum disulfide (MoS2). The idea is to provide a new means to create solid lubricated bearing surfaces in large components such as those used in hydropower units.The main technique to produce coatings will be the high-velocity oxygen fuel (HVOF) process. It is a thermal spray technique in which a fuel and oxygen are mixed and a spark causes their combustion. The heat increases the gases temperatures up to 3000 °C and accelerates the gas flow up to 2000 m/s. The feedstock materials are injected in the flame causing them to accelerate and impact at a substrate, forming a coating. The coating performance is highly dependent on the choice of the spray parameters such as the total gas flow rate, the spray distance to the substrate, the ratio between oxygen and fuel flow rates, feedstock feedrate, etc. The investigation on the role of all of the spray parameters is laborious and costly. Therefore the use of diagnostic tools to determine temperature and velocity of in-flight particles can substantially reduce the amount of experiments used to optimize the coating's structure. In this research the DPV-eVOLUTION particle sensor will be used.The stainless steel feedstock will be mixed with a leachable agent (an aluminide) in varying volume fractions, forming a galvanic couple with the matrix. After the coatings are produced, an electrochemical procedure is used to create a pore network by partially removing the aluminide. This will be crucial when applying the polymeric resin that must be able to percolate through those pores.Our research group aims at developing a better understanding of the relationships between the input spray parameters, in-flight particle condition, coating microstructure and coating performance. The originality of the work resides in the approach used for studying these relationships making extensive use of advanced diagnostics tools. These studies do not only contribute to the basic science of thermal spray but also to the development of new applications and improvement of the quality and consistency of coatings sprayed every day in industry.The intern will be involved in the production & characterization of the matrix composite coatings.S/he will support a PhD student in using DPV-eVOLUTION software to determine feedstock particle velocity and temperature prior to deposition. S/he will learn to perform statistical analysis of particles temperature and velocities.S/he will learn how to prepare coating samples for microstructural analysis. S/he will assist a PhD student and learn to correlate the process parameters used for spraying and coatings properties. The student will be involved in using several materials characterization tools such as:- Rockwell hardness- Tensile adhesion test - Optical Microscope- Scanning Electron Microscope- Mercury Porosimeter- Image J software- ProfilometryThe desirable intern backgroud includes experience and/or knowledge in the following topics:- Materials Science- Metallurgy of stainless steels- Mechanical testing of materials- Metallhographic preparation of samples (moulding in resin, grinding and polishing).
Nowadays, man-made reservoirs are among the most fundamental infrastructures for water resource management. It has been shown that reservoirs can significantly perturb the natural streamflow regime, by altering the streamflow timing and volume across various scales. In addition, reservoirs are changing the natural land cover from bare soil and vegetation to open water and therefore can considerably change the evaporation gradient and heat fluxes. Considering the number of large reservoirs at the global scale and their extent in altering streamflow and land-surface processes, there is a need to include their function in large-scale models that are used for understanding Earth System processes. This requires building new algorithms to represent the impacts of reservoirs on river systems and land-atmospheric feedbacks. The key to such developments is the existance of a reliable dataset of reservoirs along with their inflow, outlow and operational functions, with which the new algorithms can be developed, tested and verified. This research aim at making a global database on reservoir operation along with information on their location, inflow, storage and outflow. The main objective of this short-term project is to contribute into the formation of this dataset for North American regions, including Canada and US. This is an exciting project for students with knowledge in hydrology and Earth System processes to make a significant contribution in better understanding of human effects on water cycle. The selected student will be part of a vibrant team of young researchers in Water Security and Climate Change (WSCC) lab at the Department of Building, Civil and Environmental Engineering (BCEE). BCEE is part of the Concordia's Faculty of Engineering and Computer Science, located in downtown Montreal, and offers world-class training and research facilities with excellent student life.My research involves building new methodologies and modeling tools to quantify the impacts of climate and anthropogenic changes on water cycle, in general, and water resource systems, in particular. This includes a broad range of research topics from downscaling climate models outputs, to hydrological and land-surface modeling, and to vulnerability assessment of water resource systems under changing conditions and across various scales. I am keen to communicate the research findings with the general public and am committed to train the next generation of water security experts.The student should first do a targeted literature review to identify currently available data repositories for reservoirs and gauged streamflow. The student will then make an effort to identify North American reservoirs, for which the information on location as well as inflow, storage and outflow signals are available. The student will lead the project with inputs from the supervisor and support of graduate students. The student should provide short weekly reports and write two comprehensive reports in the middle and the end of the term. Punctuality, efficiency and ability to meet deadlines along with genuine interests to the topic of research are the keys to success in this position.   Knowledge of computer programming, GIS systems and familiarity with at least one of the computer-based mathematical tools (e.g. MATLAB, R etc.) are essential. Good mathematical and statistical skills are required. Familiarity with principles of hydrology in general and streamflow hydrology in particular is an asset but not essential. Priority will be given to students who demonstrate solid interest in large-scale hydrology and land-surface modeling. The student will work in a team setting and should be equipped with technical, professional and social skills, required for working in a group environment.  
Cold climate has formed particular features in Canadian hydrology, such as high snow/rain ratio, prolonged snow cover as well as frozen soil. Warming climate, however, has drastically changed, and will continue to change, these features. The rates of such changes are, however, subject to large regional variability. The aim of this research is to contribute into ongoing efforts in understanding the recent changes in seasonal and regional characteristics of freeze and thaw in the top soil, which determines the growing season as well as infiltration and can be a proxy for some other important environmental processes. The specific objective of this short-terms project is to use the gridded global data on freeze and thaw patterns and to extract, analyze and make recommendations on the data available over a certain Canadian region. This is an exciting project for students who are passionate to know more about climate change effects and involves working with the state-of-the-art satellite imagery data for climate change impact assessment at the regional and global scales. The selected student will be part of a vibrant team of young researchers in the Water Security and Climate Change (WSCC) lab at the Department of Building, Civil and Environmental Engineering (BCEE). BCEE is part of the Concordia's Faculty of Engineering and Computer Science, located in downtown Montreal, and offers world-class training and research facilities and excellent student life.    My research involves building new methodologies and modeling tools to quantify the impacts of climate and anthropogenic changes on water cycle, in general, and water resource systems, in particular. This includes a broad range of research topics from downscaling climate models outputs, to hydrological and land-surface modeling, and to vulnerability assessment of water resource systems under changing conditions and across various scales. I am keen to communicate the research findings with the general public and am committed to train the next generation of water security experts.The student should first do a targeted literature review and learn how to use the available global data sets. The student will be trained to use already available computer codes required for extracting and analyzing the data and should make improvements in terms of visualizing the variabilities in time and space. The student will lead the project over a certain region in the northern Canada, with inputs from the supervisor and support of graduate students. The student should provide short weekly reports and write two comprehensive reports in the middle and the end of the term. Punctuality, efficiency and ability to meet deadlines along with genuine interests to the topic of research are the keys to success in this position.   Knowledge of computer programming and familiarity with at least one of the computer-based mathematical tools (e.g. MATLAB, R etc.) are essential. Good mathematical and statistical skills are required. Familiarity with principles of hydrology in general and water in soil in particular is an asset but not essential. Priority will be given to students who demonstrate solid interest in climate change research and have previous experience in working with large data sets. The student will work in a team setting and should be equipped with technical, professional and social skills, required for working in a group environment.  
Canada is globally known for its cold climate and prolonged winter seasons, which have contributed into forming a distinct life style and culture in the country. This is however subject to change due to global warming, which can consequently affect the Canadian landscape and socio-economic activities. Previous research based on analyzing gauged data obtained from various climate stations across the country has shown that the cold season temperature and length, as well as annual snow accumulation and snow over rain ratio is systematically declining across various Canadian regions. There are however certain research questions remained unanswered. The aim of this research is to provide a new understanding on recent climate-induced changes in snow processes across a southern Canadian transect, connecting coast-to-coast of the country. The main short-term objectives includes (1) revisiting previous research on the changes in snow processes considering certain gaps that have been already identified; and (2) improving the previous limitations by a new set of statistical analyses. This is an exciting project for students who are passionate to know more about climate change effects and involves working with statistical methodologies for climate change impact assessment at the local and regional scales. The selected student will be part of a vibrant team of young researchers in Water Security and Climate Change (WSCC) lab at the Department of Building, Civil and Environmental Engineering (BCEE). BCEE is part of the Concordia's Faculty of Engineering and Computer Science, located in downtown Montreal, and offers world-class training and research facilities and excellent student life.My research involves building new methodologies and modeling tools to quantify the impacts of climate and anthropogenic changes on water cycle, in general, and water resource systems, in particular. This includes a broad range of research topics from downscaling climate models outputs, to hydrological and land-surface modeling, and to vulnerability assessment of water resource systems under changing conditions across various scales. I am keen to communicate the research findings with the general public and am committed to train the next generation of water security experts.The student should do a targeted literature review and learn how to use and improve already available computer codes required for statistical analyses of the available data. The student will lead the project in multiple local sites across Canada, with inputs from the supervisor and support of graduate students. The student should provide short weekly reports and write two comprehensive reports in the middle and the end of the term. Punctuality, efficiency and ability to meet deadlines along with genuine interest to the topic of research are the keys to success in this position.   Knowledge of computer programming and familiarity with at least one of the computer-based mathematical tools (e.g. MATLAB, R etc.) are essential. Good mathematical and statistical skills are required. Familiarity with principles of hydrology in general and snow hydrology in particular is an asset but not essential. Priority will be given to students who demonstrate a solid interest in climate change research. The student will work in a team setting and should be equipped with technical, professional and social skills, required for working in a group environment. 
Weight-related issues such as obesity, eating disorders, and physical inactivity are prevalent and related public health concerns that have amassed considerable scientific, political, and media attention. Larger societal influences such as social media plays a contributory role to beliefs and attitudes about health and could influence participation in healthy behaviours. It has been suggested that the emphasis on body weight, prevention of obesity and promotion of physical activity could be harmful to our physical and mental health. Some pilot research suggests that although unintended, some adverse mental health consequences (i.e. low self-esteem, body dissatisfaction, anxiety and stress) can ensue following exposure and usage of social media platforms such as Instagram, Facebook and Twitter. The purpose of this research project is to review the literature on unintended consequences of social media usage and exposure related to weight-related issues namely obesity, eating disorders and physical inactivity. A scoping review will be conducted using established methods by Arksey & O’Malley (2005) to capture relevant literature on this topic. The intent is to submit the student’s literature review for publication to the American Journal of Public Health or the Canadian Journal of Public Health. This will provide the student invaluable experience synthesizing and writing a review of the literature that will be prepared for submission to a scientific journal and will provide the intern insight on pursuing graduate studies in health research. Following the scoping literature review, the student will also be engaged in assisting in the design of new research projects to fill the knowledge gaps identified in their work.  This work will also contribute to the introduction and design of a larger Canadian tricouncil federal grant application under Dr. Alberga’s supervision.Dr. Alberga is an expert in body weight-related issues including obesity, physical inactivity and weight stigma. Her interdisciplinary research program utilizes quantitative and qualitative methods to undertake projects in disciplines spanning physiology, psychology and public health. Dr. Alberga’s research program focuses on better understanding how (i) societal, and (ii) school and other institutional factors, influence weight-related issues including body weight management, body image disturbances, disordered eating patterns, physical inactivity, anxiety and self-esteem. The GlobalLink Research Intern’s duties will include 1) meeting with a librarian, 2) conducting literature searches, 3) reviewing the literature, and 4) synthesizing the literature into a manuscript in preparation for submission to an academic, peer-reviewed journal in the field of public health. Dr. Alberga will schedule a meeting for the librarian to meet with the student intern to obtain critical skills in database searching for literature relevant to the research question. The student will then develop independent skills in conducting keyword searches, retrieving relevant literature, reading the literature and synthesizing the articles found on this research topic. There is an expectation for the student to consult with the librarian regularly to identify any issues when they arise and meet with Dr. Alberga weekly to discuss questions and share research progress updates. During the 12-week project, the student will also be expected to attend weekly lab meetings with other graduate students in Dr. Alberga’s lab and contribute to research discussions in the laboratory. This will also provide the intern with exposure to a variety of research projects that are currently underway under Dr. Alberga’s supervision. Towards the end of the 12-week research project, the student will work closely with Dr. Alberga to a) prepare the literature review for submission to an academic, peer-reviewed journal and b) present their literature review findings to the small laboratory team of graduate students. Throughout this summer project, the student will obtain invaluable research skills necessary for graduate studies including conducting a rigorous literature review, academic writing skills, manuscript submission for publication and oral presentation skills.This position requires a strong level of English reading and writing proficiency to conduct a literature review in the fields of public health and psychology. This is an ideal position for a student interested in health-related research considering graduate studies in disciplines related to physical activity,  physiology, psychology and public health. The student is interested in larger societal factors like social media that could affect attitudes about health and pursuit of healthy behaviours. The student would have strong oral communication skills to be able to speak effectively with the librarian and supervisor on the progress of the research project.

Le projet s'inspire de la biosynthèse des mélanines (couleur des cheveux, mûrissement des fruits,...) selon laquelle des phénols sont convertis en quinones par O2 comme oxydant et en ne produisant que H2O comme sous-produit. Cette réaction verte est parfaite pour construire des molécules complexes à partir de blocs simples, mais est très difficile à contrôler dans un bécher. Le XoRG, en association avec le labo Lumb à McGill, sont les experts dans l'utilisation de cette réactions à des fins pratiques de synthèse.Ce projet propose d'étendre cette réaction à l'amination de phénols, des molécules de départ peu chères. Installer un azote sur un phénol ouvre la voie à la synthése de nombreux pharmacophores. L'approche est d'effectuer cette réaction en une étape, ce qui serait une nette amélioration par rapport aux méthodes actuelles.The XoRG carries out coordination chemistry. We are developing new methodologies for catalytic oxidative transformations of organic substrates, with a green chemistry approach. We work mostly in English, but foreign languages and cultures are much appreciated. We are a friendly lab in a great, vibrant city!Le XoRG est centré sur la chimie de coordination. Nous tentons de développer de nouvelles méthodes catalytiques d'oxydation de produits organiques qui soient les plus vertes possibles. Nous travaillons principalement en anglais, mais le français est le bienvenu. Nous sommes un groupe très amical dans une ville fantastique !The student will be responsible for his/her own project, but will work under the daily supervision of a PhD or MSc student who will train him/her. The student will also be required to participate in our group activities (meetings, lab responsibilities,...). Possibility to participate to the popular Québec inorganic camping-conference in August to present his/her results (and have fun).L'étudiant(e) sera responsable de son propre projet, mais sera supervisé(e) par un étudiant au doctorat ou à la maîtrise pour les affaires quotidiennes. L'étudiant(e) devra participer aux activités de groupe (réunions, tâches de laboratoires,...). Possibilité de participer au populaire congrès-camping inorganique du Québec en août pour présenter ses résultats (et s'amuser).Chemistry student with a knowledge of synthetic and/or coordination chemistry. The student shall be able to set-up and work-up reactions himself/herself, including quantity calculations, after a short training period. The required synthetic level is that of a 3rd-4th year university lab. Previous research experience a plus.
The fundamental mechanisms of aging are conserved from yeast to humans. We use the yeast Saccharomyces cerevisiae as a model system with which to study the molecular mechanisms of aging. Our high-throughput chemical genetic screen of extensive compound libraries has identified lithocholic acid (LCA), a bile acid, as a potent anti-aging and anti-cancer compound (Aging (2010) 2:361-370). We found that LCA extends longevity of chronologically aging yeast. Our findings imply that: 1) exogenously added LCA enters yeast cells, is sorted to mitochondria, resides mainly in the inner mitochondrial membrane and also associates with the outer mitochondrial membrane; and 2) delivered to mitochondria LCA elicits a remodeling of lipid synthesis and movement within both membranes, thereby altering the mitochondrial membrane lipidome and triggering changes in mitochondrial size, number and morphology (Aging (2013) 5: 551-574). Our recent data suggest a mechanism underlying the ability of LCA to delay cellular aging by remodeling coordinated lipid dynamics not only in mitochondria but also in the endoplasmic reticulum (ER), lipid droplets (LD) and peroxisomes. In this mechanism, the stimulated by LCA changes in mitochondrial lipids and morphology extend yeast longevity by 1) altering the age-related chronology of longevity-defining processes in mitochondria; 2) reducing the extent of mitochondrial fragmentation, thereby slowing down the release of pro-apoptotic proteins from mitochondria and decelerating an age-related form of apoptotic cell death; 3) causing a remodeling of lipid metabolism and transport in the ER, LD and peroxisomes, thereby postponing a previously unknown age-related mode of programmed cell death that we call “liponecrosis”; and 4) remodeling central metabolism in the cytosol, thereby increasing cellular ATP and NADH levels and delaying an age-related decline of mitochondrial functionality. The objective of the proposed research project is to validate our hypothesis on the above mechanism for a delay of cellular aging by LCA.  Mechanisms of aging and age-related disordersCells of each of the above mutant strains (and of a wild-type strain) will be cultured with or without LCA and recovered at various stages of the aging process. The intern will monitor the following longevity-defining processes and features in these cells: 1) cellular and organellar proteomes, using mass spectrometry (MS)-based identification and quantitation of proteins recovered in total cell lysates and in purified mitochondria, ER, LD and peroxisomes; 2) cellular and organellar lipidomes, with the help of MS-based quantitative analysis of lipids extracted from whole cells and from purified ER, LD and peroxisomes; 3) cellular metabolomes, which will be quantitatively assessed using MS; 4) the key parameters of mitochondrial functionality (including the mitochondrial membrane potential, total rate of respiration, rates of state III, state IV and uncoupled respiration, and enzymatic activities of the five oxidative phosphorylation protein complexes), with the help of live-cell fluorescence microscopy, polarography and enzymatic assays of isolated mitochondria; 5) the compositions, stoichiometries and abundances of respiratory complexes and supercomplexes, using blue-native PAGE followed by SDS-PAGE in a second dimension and then by MS-based proteomics; and 6) the extent of apoptotic and lipoptotic forms of age-related cell death (each exhibiting a distinct combination of morphological and biochemical traits), which will be monitored using live-cell fluorescence microscopy, transmission electron microscopy and biochemical assays. The proposed project, which will be carried out by the intern in my laboratory and under my supervision, is expected to conceptually advance our understanding of molecular mechanisms linking cellular aging to coordinated lipid dynamics in various cellular organelles. These studies are expected to open the door to novel approaches for therapeutic delay of aging by pharmacological interventions.Biochemical skills; the student must have strong background in biochemistry

Le stage proposé s'inscrit dans un projet plus large du laboratoire (impliquant 1 postdoc et 2 doctorant) qui consiste en l'évaluation des methodes MEM pour reconstruire les fluctuations de l activité cérébrale pendant le repos, les réorganisations anormales de ces fluctuations dans le contexte de l 'épilepsie et la reconstruction de sources d'activités épileptiques transitoires. Dans ce contexte, l'étudiant stagiaire sera en charge d'implémenter et de valider des métriques de connectivité permettant de mesurer les connexions entre régions cérébrales, et ce à l'aide des méthodes MEM et de simulations réalistes développées au sein du laboratoire. L'étudiant sera aussi impliqué dans un projet consistant en la conversion du package MEM ecrit en Matlab dans le langage Python, afin d'en assurer la compatibilité avec d'autres logiciels du domaine. Plus spécifiquement, l'étudiant sera en charge de tester et valider le nouveau package.The context of the project is to reconstruct along the underlying cortical surface, bioelectrical neuronal activity measured from the scalp, measuring either the electric (EEG) or the magnetic (MEG) components of those signals. This internship will be based on expertise developed in the lab of Dr Grova in the domain of EEG-MEG source localization, providing a new framework, the Maximum Entropy on the Mean (MEM), as a promising method to provide accurate solution to this ill-posed inverse problem (Grova et al Human Brain Mapping 2016, Chowdhury et al Neuroimage 2016, Pellegrino et al Human Brain Mapping 2016). Le contexte de ce projet consiste en la reconstruction le long de la surface corticale, de l'activité neuronale bioélectrique mesurée sur le scalp (composantes électriques:EEG  ou magnétiques: MEG de ces signaux). Ce stage bénéficiera de l'expertise développée au sein du laboratoire du Dr Grova dans le contexte de la localisation de sources EEG-MEG, proposant le principe du Maximum d'Entropie sur la Moyenne (MEM), un cadre tout à fait prometteur pour résoudre le problème inverse mal-posé qu' est la localisation de sources  (Grova et al Human Brain Mapping 2016, Chowdhury et al Neuroimage 2016, Pellegrino et al Human Brain Mapping 2016).The student will be mainly involved in validation of software platforms developed in the laboratory, programming eventually new plugins. Learning validation methodology in research will be the main objective of this internship, while the student will have the occasion to contribute to software platform development in the field if biomedical engineering. He will occasionally be involved in data acquisition procedure (EEG, MEG, EEG-fMRI) with other lab members.   L'étudiant sera principalement en charge de la validation des plateformes logicielles développées au sein du laboratoire, incluant aussi la programmation de nouveaux plugins. L'apprentissage d'une méthodologie de validation en recherche constituera le principal objectif du stage, alors que l'étudiant aura l'occasion de contribuer au développement d'environnements logiciels dans le domaine de l’ingénierie biomédicale. Il sera occasionnellement impliqué lors de l'acquisition de données d'imagerie (EEG, MEG, EEG-IRMf) afin d'assister d'autres membres du laboratoire.The candidate should have expertise in biomedical engineering and more specifically in image and signal processing, involving notably one or few of the modalities mentioned. Computational skills including neuroimaging softwares, Matlab and Python are important additional qualifications. Experience in the field of neuroimaging and epilepsy will be appreciated.
Les microorganismes produisent de très nombreux metabolites secondaires, petites molécules bioactives dont la structure et l'activité sont très variables. Les métabolites secondaires produits par les champignons sont d'une grande importance en santé humaine,  quelques exemples sont: les antibiotiques comme les pénicillines, les statines abaissant le cholestérol ainsi que les immunosuppresseurs cyclosporines. Certains de ces métabolites secondaires ont été bien caractérisés mais une majorité est encore à découvrir et les gènes biosynthétiques associés restent à identifier. Dans le cadre de ce projet, l'étudiant utilisera une approche de biologie synthétique pour reconstruire les voies métaboliques chez le champignon industriel Aspergillus niger et identifier les molécules intermédiaires. Les produits seront testés pour leur activité antimicrobienne contre plusieurs bactéries. Dans l'ensemble, ce projet offrira à l'élève l'expérience de la culture 1- et de la transformation des gènes du champignon filamenteux A. niger, 2 aspects spécifiques du génie génétique et 3- High Throughput Screening (HTS) à l'aide de la robotique. Ce projet sera mené au Centre de génomique structurale et fonctionnelle (CSFG) de l'Université Concordia qui offre une installation de génomique de base à la fine pointe de la technologie et des ressources informatiquesMy research focuses on various aspects of fungal physiology, from using the fungus as a cell factory for enzyme and natural products production to strain improvement and metabolic engineering. In the context of a biobased economy, several projects are related to the transformation of lignocellulosic biomass into added value compounds such as building blocks for fine chemistry and pharmaceuticals or bioethanol.Mes travaux de recherches concernent divers aspects de la physiologie fongique tels que l'utilisation des champignons comme usine cellulaire pour la production industrielle d'enzymes et de métabolites secondaires ainsi que l'amélioration de souches et l'ingénierie des voies métaboliques. De nombreux projets concernent les biotechnologies et la transformation de la biomasse lignocellulosique en composés à hautes valeurs ajoutés : précurseurs pour la chimie fine et les médicaments ou bien le bioethanol.The student will be provided with an outline of the project and starting material such as the fungal strains, gene candidate list and all required equipment and facilities. He or she will be trained to work in a P2 level laboratory. The student will design and implement the experiments, collect and analyse the data. He or she will work closely with professionals and receive advanced hands-on training in the following technologies: CRISPR/cas9 genome editing technology, mass spectrometry, genomics and bioinformatics.The student will have frequent informal meetings with the supervisor for guidance in the progress of the project. He or she will also attend the one-hour weekly group meeting where results are presented and discussed.   L'étudiant aura le plan général du projet, les souches de champignons, la liste des gènes d'intérêt ainsi que tout le matériel et les équipements nécessaires au démarrage du projet. Il ou elle recevra une formation pour travailler dans un laboratoire biologique de niveau P2. Il ou elle travaillera en étroite collaboration avec des professionnels et recevra une formation dans les domaines suivants : CRISPR/Cas9 édition génomique, spectrométrie de masse, génomique et bioinformatiqueL'étudiant devra préparer et réaliser les expériences, collecter et analyser les données. L'étudiant aura régulièrement des réunions avec son maitre de stage pour l'aider dans la réalisation de son projet. Il ou elle devra aussi participer aux réunions de groupe hebdomadaires où les résultats sont présentés et discutés.The student who would like to handle this project should have a background in molecular biology or biochemistry with a taste for genetic engineering and automation. Good communication skills are considered assets as the student will evolve in a multidisciplinary team.   

Cloud computing has recently emerged as a new paradigm for hosting and delivering services over the Internet. Cloud computing is attractive to business owners as it eliminates the requirement for users to plan ahead for provisioning, and allows enterprises to start from the small and increase resources only when there is a rise in service demand. However, despite the fact that cloud computing offers huge opportunities to the IT industry, the development of cloud computing technology is currently at its infancy, with many issues still to be addressed. The Internship will focus on the seameless migration of virtual machines (VMs), i.e., virtualized servers, in cloud computing in order to balance the load for better performances and to attain a high degreeof server consolidation, hence maximizing resource utilizationwhile minimizing cost such as power consumption andcooling.Computer Science and OptimizationWork in a team with one graduate student to assist in the design and the implementation of new algorithmsSome programming skills + interest in networking & combinatorial optimization
The proposed internship will be part of a large project in the lab (already involving 2 Postdocs and 1 PhD student), involving NIRS acquisitions and data analysis in healthy controls under specific cognitive tasks and in patients with epilepsy.  During NIRS acquisitions, Near-infrared light is directed through optical fibers to the scalp, travels through the skull and diffuses inside the brain. Light is partly recaptured by detectors using optical fibers placed elsewhere on the head. Two wavelengths are typically used at the same time, 690nm (preferentially absorbed by HbR) and 830nm (preferentially absorbed by HbO) and the modified Beer Lambert law converts these two measurements into local concentrations of HbO and HbR. The lab of Dr Grova has contributed significantly in methods to optimize the placement of NIRS sensors on the head to reach a specific target (Machado et al J. of Biomed Optics 2014),  NIRS data analysis methods (Machado et al, Neuroimage 2011), 3D reconstruction of NIRS data along the cortical surface (Machado et al Neurophotonics, under revision) and prolonged EEG-NIRS recordings in epilepsy (Pellegrino et al Frontiers in Neuroscience 2016). In this context, the lab is developing NIRSTORM, a NIRS plugin to Brainstorm software package, which is an internationally renowned software in the domain of neuroimaging (EEG-MEG notably, http://neuroimage.usc.edu/brainstorm/). The purpose of this internship will be to carefully test and validate NIRSTORM, taking part in data acquisition involving highly controlled tasks (finger tapping, visual stimulation) and adding some plugins for specific data analysis procedures. The student will be in charge of making sure that most recent developments of the lab will feature in NIRSTORM and will be tested and validated.The context of the project is data analysis and 3D reconstruction of Near Infra-Red Spectroscopy (NIRS) data. Continuous wave NIRS is a non-invasive technique measuring cortical oxygenated (HbO) and deoxygenated (HbR) hemoglobin concentration changes. These hemodynamic fluctuations being elicited through local change in blood flow, NIRS is an indirect measurement of neuronal activity.  The proposed internship consists in taking part in the development and validation of NIRSTORM a new software package dedicated to NIRS data analysis and 3D reconstructions. The student will be mainly involved in validation of software platforms developed in the laboratory, programming eventually new plugins. Learning validation methodology in research will be the main objective of this internship, while the student will have the occasion to contribute to software platform development in the field of biomedical engineering. The student will occasionally be involved in data acquisition procedures (NIRS especially but eventually EEG) with the supervision of other lab members.   NIRS acquisitions under well-controlled tasks on healthy participants, involving for instance finger tapping and visual stimulations will be considered to validate the software package. Contribution to write  tutorial pages of the proposed software package will also be considered. The candidate should have expertise in biomedical engineering and more specifically in image and signal processing, involving notably one or few of the modalities mentioned. Computational skills including neuroimaging softwares and Matlab are important additional qualifications. Experience in the field of neuroimaging and epilepsy will be appreciated.



The Forgione research program focuses on palladium-mediated cross-couplings of heteroaromatics with aryl halides for the formation of carbon-carbon bonds. This novel reaction developed in my group is advantageous since it circumvents the need for the pre-functionalization of the coupling partner with a metal species. The main by-product of the reaction, carbon dioxide, acts as a driving force for the reaction and does not generate metal-based impurities. An important extension of this reactivity is to employ biomass derived starting material such as furan dicarboxylic acid (FDCA) as a renewable starting material. We have successfully developed a route to produce symmetrical di-arylated products and are currently developing a route towards non-symmetrical versions. The project will involve the setting up of organic transformations, purification of the subsequent products and characterization via standard organic techniques (1H NMR, 13CNMR, GC-MS etc). Synthetic organic chemistryTransition metalsDecarboxylationsThe student will complete a background literature search on the project while repeating previous experiments in order to familiarize themselves with the techniques required. After gaining sufficient experience, they will then conduct chemical reactions to develop conditions and an efficient route towards the non-symmetrical FDCA-derived products. The student will also attend weekly group meetings and at the end of the term will give an oral presentation at this meeting of the results of their project. The student will work closely with a senior graduate student and be exposed to graduate level research, problem solving and critical thinking that is applicable to all areas of research. The student will also be encouraged to attend seminars on topics of interest that are ongoing in the department between September and April. Students should have completed at least 2 labs in organic chemistry and 2 organic chemistry courses (Organic 1 and 2). Preferably, the student will also have completed 1 senior organic chemistry lab and 1 senior organic chemistry course.
Organometallic reactions are important in organic synthesis and are versatile in creating new C-C bonds. In the past decade, late-transition-metal catalysis has gained increasing attention culminating in the 2010 Nobel Prize in Chemistry award for three seminal palladium catalyzed reactions. The employment of carboxylic acids and slufinates has many advantages, including their wide availability, general stability and their low environmental impact since no metal based side-products are formed. While using sulfinate salts allow for a more facile extrusion of SO2, the reactions can be limited due to the self-disproportionation that can occur. In order to diversify the utility of sulfinates, we are developing a route that involves conversion of the sulfinates to their corresponding pyridine sulfones and their use as directing groups to form new bonds. Further the removal of the pyridine sulfones will be examined to reveal the sulfinates and further functionalization will also be explored. The methods developed can be expanded to other heteroaromatics to develop a novel, general and easily removable directing group. Lastly, the use of this directing group towards other transition metal catalyzed reactions may be initiated depending on the state of the project when the intern arrives.Our research is focused on developing new methods for the formation of carbon-carbon bonds and carbon-halogen bonds. This plays an important role in the synthesis of a wide-range of chemical structures, including many drugs that are used to treat numerous diseases. Towards this end, we employ carboxylic acids, sulfinates and their mimics to create novel reactive groups that improve on the current transition-metal based coupling partners. Typically we employ transition metal catalysis, focused mainly on palladium, to undertake these reactions.The student will be trained in running organic reactions, isolating the reaction mixtures, purification of the mixture and identification of the components of the reaction. Standard organic chemistry techniques will be employed that include column chromatography, microwave reactors, and NMR. Additionally, the student will gain exposure into literature searching and critical thinking analysis to provide input into the projects direction. The student will attend weekly group meetings and attend departmental seminars in areas of interest. Lastly, the student will provide a presentation at the end of the term in order to increase their communication skills.This project involves organic chemistry skills that will have been acquired by taking second and third year organic chemistry courses that contained a lab component or having previously worked in an organic chemistry laboratory.
Weight-related issues such as obesity, eating disorders, and physical inactivity are public health concerns. However, it has been suggested that the emphasis on body weight, prevention of obesity and promotion of physical activity could be harmful to our physical (i.e. higher cortisol and stress-induced pathophysiology) and mental health (i.e. eating disturbances, body dissatisfaction). The purpose of this research project is to conduct an experimental study on the acute effects of social media exposure (i.e. Instagram) of “obesity prevention” messaging vs. “health promotion” messaging on physical and mental health indicators in young adults. University students (N=60, aged 19-30 years) in the Montreal area will be recruited to participate in this study. Participants will come into the laboratory, complete baseline demographic (i.e. age, sex, ethnicity) and psychological questionnaires (i.e. self-esteem, depression, weight stigma) and undergo physical measurements (i.e. standing weight and height, waist circumference, blood pressure and salivary cortisol). Participants will be randomly assigned to one of two experimental conditions exposing them to Instagram posts on “obesity prevention” or “health promotion” and physiological and psychological measurements will be taken throughout and immediately following exposure. The student intern will work closely alongside a Master’s student for peer-modeling research skills in the laboratory. The intent is for the student intern to acquire research skills in experimental study design, participant recruitment, data collection and data entry throughout the 12-week period. This will provide the student invaluable experience conducting a interdisciplinary health research project (i.e. incorporating physiology, psychology and public health) and give them insight on what graduate studies could entail in the field of public health. The student will be engaged in ongoing discussions with Dr. Alberga and her graduate students to design future research projects that could examine long-term impacts of health messaging in social media platforms. Dr. Alberga is an expert in body weight-related issues including obesity, physical inactivity and weight stigma. Her interdisciplinary research program utilizes quantitative and qualitative methods to undertake projects in disciplines spanning physiology, psychology and public health. Dr. Alberga’s research program focuses on better understanding how (i) societal, and (ii) school and other institutional factors, influence weight-related issues including obesity, eating disorders, physical inactivity and weight stigma.The Globalink Research Intern’s duties will include 1) meetings with Dr. Alberga and graduate students, 2) participant recruitment, 3) data collection, and 4) data entry. The intent is for the student intern to acquire research skills in experimental study design in quantitative methods throughout the 12-week period. The student intern will help with participant recruitment by posting flyers advertising for this study across university campuses in Montreal, collect participant data and enter data. The student will also be responsible to collect publicly accessible Instagram posts on “obesity prevention vs. “health promotion” to design the experimental exposure conditions. Alongside the Master’s student, the intern will obtain skills in physiological measurements (i.e. anthropometry, blood pressure, and salivary cortisol samples) and experience administering psychological questionnaires. The student intern will obtain invaluable experience conducting an interdisciplinary health research project (i.e. incorporating physiology, psychology and public health). There is an expectation for the student to consult with Dr. Alberga and the Master’s student regularly to identify any issues when they arise and meet with Dr. Alberga weekly to discuss questions and share research progress updates. During the 12-week project, the student will also be expected to attend weekly lab meetings with other graduate students in Dr. Alberga’s lab and contribute to research discussions in the laboratory. This will also provide the intern with exposure to a variety of research projects that are currently underway under Dr. Alberga’s supervision. Towards the end of the 12-week research project, the student will work closely with Dr. Alberga to present preliminary research findings to our laboratory team of graduate students. Throughout this summer project, the student will obtain invaluable experimental quantitative research skills necessary for graduate studies and oral presentation skills.The ideal student for this research position is familiar with social media platforms (Instagram, Facebook, Twitter). This student knows how to post information on social media sites and how to search for different users and hashtags. This position requires a strong level of English reading and writing proficiency. The student would have strong oral communication and interpersonal skills to be able to communicate effectively with other graduate students and participants recruited for this research project. This is an ideal position for a student interested in health research considering graduate studies in physical activity, physiology, psychology and public health. 
Aqueous aerosols or nano-droplets seeded by ions, salts, metals or organic molecules play a major role in the environment, as they are for instance strongly implicated in numerous atmospheric chemistry processes. Some of these systems will be investigated by molecular dynamics simulations that employ a very realistic quantum-chemistry description of the intermolecular interactions. These simulations should provide detailed information on the molecular structure and thermodynamics of formation or phase transition of the seeded droplets, which can in turn be used to predict and rationalize their fate, reactivity towards other chemical species and overall role in the environment. A number of physical properties, such as the heat capacities or vibrational (infrared) spectra, will also be extracted from the underlying droplet molecular structure to explore possible connection with experiment.Our research team specializes in the development and application of computer simulation programs to carry out chemical modeling in the Environmental, Life and Materials Sciences. We employ simulation tools derived from the fundamental laws of classical and quantum physics,  and typically make use of high-performance computing clusters and super-computers to perform very intensive simulations that paint a realistic picture of the systems investigated at the molecular level.The student will be responsible for carrying out computer simulations, analyze the data and interpret the results, and write a short report on the project, under the guidance of the supervisor.  He/she will learn to use and/or develop computer tools and scripts to simulate chemical problems from research team members and will benefit from the expertise of the team through frequent interactions.The student is expected to possess the standard math, chemistry and/or physics background of a science major undergraduate and some familiarity with computers. Basic knowledge of programming/scripting and the Linux environment is not necessary, but would be a plus.
Computational chemistry allows new knowledge of the molecular and electronic properties of matter on the atomic scale which is crucial in designing new materials and drugs with reliable predictability, but also in predicting the fate of chemical species in the environment and the kinetics of chemical reactions that enter global environment models of the Earth atmosphere, lands and oceans. This project aims at informing the global process-based modeling of the environment (atmospheric, terrestrial and marine), with particular attention to pollutants such as mercury. In order to improve the representation of mercury chemistry in models such as e.g. Environment Canada’s air quality model (GEM-MACH), the mechanisms and rates of a number of mercury reactions must be characterized precisely. Given the uncertainties in experimental measurements and their relevance to atmospheric conditions, computational quantum chemistry and kinetics studies will be carried out, starting with gas-phase characterization of the reactants, transition states and products using the Gaussian program, followed by transition-state theory calculations of rate constants with the PolyRate program. The proposed modeling will address important questions such as the origins of toxic metals found in the environment and their transport on Earth. More generally, the improved knowledge of environmental processes provided by our computer simulation studies – typically not accessible from experiments only - could reveal essential in environmental policy-making and in predicting future climate change.Our research team specializes in the development and application of computer simulation programs to carry out chemical modeling in the Environmental, Life and Materials Sciences. We employ simulation tools derived from the fundamental laws of classical and quantum physics,  and typically make use of high-performance computing clusters and super-computers to perform very intensive simulations that paint a realistic picture of the systems investigated at the molecular level.The student will be responsible for carrying out computer simulations, analyze the data and interpret the results, and write a short report on the project, under the guidance of the supervisor.  He/she will learn to use and/or develop computer tools and scripts to simulate chemical problems from research team members and will benefit from the expertise of the team through frequent interactions.The student is expected to possess the standard math, chemistry and/or physics background of a science major undergraduate and some familiarity with computers. Basic knowledge of programming/scripting and the Linux environment is not necessary, but would be a plus.
Computational chemistry, that is the use of computer simulations to model chemical processes, allows new knowledge of the molecular and electronic properties of matter on the atomic scale which is crucial in designing new materials and drugs with reliable predictability. Ongoing advances and breakthroughs in synthesis and experimental characterization techniques yield growing detailed molecular-level information about chemical processes that is becoming increasingly difficult to decipher without the guidance of modeling. For instance, experimentalists are now able to use “molecular tweezers” to open and close a single carbon fullerene cage or nanotube to insert a given guest molecule into it. This paves the way for investigating the role of confinement, and quantum confinement in particular, on select molecules and could find wide-ranging applications in novel nanotechnologies or drug delivery. This project involves the design of a potential energy function that describes the intermolecular interactions in host-guest complexes such as H2O in a C60 carbon cage. The work will typically involve a large number of (automated) electronic structure calculations for host-guest complexes in many different conformations using the Gaussian program, and a large-scale multivariate fit of the data to a target potential function with an array of tools that could range from simple nonlinear least-squares fitting to genetic algorithms or even machine-learning. The resulting potential energy function will be made available to researchers worldwide, allowing them to perform all sorts of state-of-the-art computer simulations of molecular behavior upon confinement.Our research team specializes in the development and application of computer simulation programs to carry out chemical modeling in the Environmental, Life and Materials Sciences. We employ simulation tools derived from the fundamental laws of classical and quantum physics,  and typically make use of high-performance computing clusters and super-computers to perform very intensive simulations that paint a realistic picture of the systems investigated at the molecular level.The student will be responsible for carrying out computer simulations, analyze the data and interpret the results, and write a short report on the project, under the guidance of the supervisor.  He/she will learn to use and/or develop computer tools and scripts to simulate chemical problems from research team members and will benefit from the expertise of the team through frequent interactions.The student is expected to possess the standard math, chemistry and/or physics background of a science major undergraduate and some familiarity with computers. Basic knowledge of programming/scripting and the Linux environment is not necessary, but would be a plus.
Art Hives are small and regenerative community arts studios, also known as "public homeplaces".  They are  inclusive and welcoming arts-based third spaces that create multiple opportunities for dialogue, skill sharing, and art making between people of differing socio-economic backgrounds, ages, cultures and abilities.  This current qualitative research project will evaluate the psychosocial, cultural, economic and environmental impact of Art Hives in their communities and start exploring pathways to increased sustainaility (human, financial, environmental), across the Art Hives Network.Dr. Timm-Bottos is an interdisciplinary scholar with 20 years of sustained research practice investigating the community art studio as a therapeutic site for individual, family and community healing. She has a MA degree in Art Therapy/Art Education and a PhD in American Studies and critical geography. Her current post-doctoral research work focuses on Methods and Materials for Promoting Social Inclusion Through Public Science in the Art Hives Network: Strengthening Partnerships across Academic and Social Divides, and her expertise includes area such as: community arts, inclusion/exclusion, participatory action research, community-university partnerships, citizen science, activism, social change, storytelling, belonging, and ethnocultural diversity.Phase 1 (weeks 1-4):For the 4 first weeks, the student will be completely immersed in the Art Hive (community art studio) environment. During this period, they will make art alongside participants and have conversations. They will keep a journal of their observations.Phase 2 (weeks 5-8):They will start conducting impact evaluation through data collection in the form of interviews, surveys, statistics, etc. In parallell, they will do a litterature review about the diverse types of  impact of community art making on communities and analyze their findings. Phase 3 (weeks 9-12):Based on the findings, the student, in collaboration with the Art Hives team, will reflect on ways to build more sustainable practices. The student will end the project by submitting a research report with their recommendations. Interests:-Qualitative reseach-Impact evaluation-Community Arts-Development of Non-Profit Organizations-Sustainable Development-Social Justice- Grassroots organizing and knowledge production-Community well-being and empowermentSkills:-Self-motivated-Autonomous and mature-Curious-Resourceful-Creative thinker-Meticulous and organized-Open to work with the public in a community setting  with highly diverse clientele-Committed to anti-oppression
In this project, the student will work with the supervisor in developing models and solution appoaches. He/She will be involved in coding and imprementation of mathematical models - mixed integer programming models in optimization software such as IBM CPLEX. My research interests are in the area of supply chain management and logistics with methodological interests in large-scale optimization, robust optimization, simulation-based optimization and metaheuristics. More specifically, my current research activities are in distribution network design, facility location with stochastic demand and congestion, hub-and-spoke network design, network interdiction and protection planning, supply chain sustainability. The student is expected to develop operations research/optimization based decision models. The project requires some familiarity with linear programming, mixed integer programmin, and non-linear programming. Familiarity with optimization software is a plus. Ability to learn and code in C++ or Concert Technology using IBM CPLEX is requied.The student is expected to have taken basic operations research/optimization courses in his/her undergraduate courses. The project requires some familiarity with linear programming, mixed integer programmin, and non-linear programming. Familiarity with optimization software is a plus. Ability to learn and code in C++ or Concert Technology using IBM CPLEX is requied.
Modern Medical Images are particularly complex to visualize. Organs are computerized in 3D via Intelligent Algorithms and Fun Computer Graphics. Abnormalities have to be easily spotted in a subject. This is where Machine Learning and Image Analysis techniques come into play. This internship aims at developing a state-of-the-art visualization solution for medical imaging. You will learn about modern machine learning methods and use innovative computer graphics techniques to build an interactive system that manipulates 3D and 3D+t images of the heart, brain and other organs.ETS Montreal is the Youngest and Fastest-Growing University in Montreal. It offers a thriving research environment to conduct state-of-the-art research in multiple areas, including Machine Learning, Computer Vision and Medical Image Analysis. You will be welcome in a brand new team on Shape and Data Analysis in Medical Imaging, with ample opportunities to collaborate with the best teams in North America and Europe. Located in vibrant Montreal, you will experience a unique blend of North American and European culture with one of the lowest cost of living on the continent.The research of Dr. Hervé Lombaert primarily focuses on discovering patterns across 3D and 4D medical images.  The field of medical image analysis is at the intersection of computer vision, machine learning and medicine.  In the recent years, he made several scientific contributions, notably on image segmentation, atlas construction, and shape analysis.  His work received 4 best paper awards, constant top-award funding, and stemmed research that translated technology to business.  In the past, he was a researcher at Inria in France, in a leading team of medical image analysis, and a postdoc between Inria, Microsoft Research and McGill University.The student will: – Develop a state-of-the-art visualization solution for medical imaging. – Learn modern machine learning methods and innovative computer graphics techniques. – Build an interactive system to manipulates 3D and 4D (3D+t) images of the heart, brain and other organs. – Interact with other team members to assess specific needs and priorities of the visualization solution. – Attend a few of the many local seminars on machine learning in Montreal. Requirements: – Background in Computer Science, Engineering or related field. – Demonstration of excellent programming skill in a prominent language, such as C/C++. – Knowledge on web or GPU programming, a plus. – Familiarity with mathematical concepts in computer science and computer graphics, such as linear algebra. 
Medical Images can be particularly overwhelming to analyze, despite their crucial importance to relate one patient with another. Having the capacity to find similar images provides vital information to clinicians in evaluating diagnostics and specific risks in new patients. This is where Machine Learning techniques come into play. This internship aims at developing a state-of-the-art solution for the analysis of very large datasets of medical images. You will learn about modern machine learning methods and use innovative medical image analysis techniques to build a new analytics platform in medical imaging.ETS Montreal is the Youngest and Fastest-Growing University in Montreal. It offers a thriving research environment to conduct state-of-the-art research in multiple areas, including Machine Learning, Computer Vision and Medical Image Analysis. You will be welcome in a brand new team on Shape and Data Analysis in Medical Imaging, with ample opportunities to collaborate with the best teams in North America and Europe. Located in vibrant Montreal, you will experience a unique blend of North American and European culture with one of the lowest cost of living on the continent.The research of Dr. Hervé Lombaert primarily focuses on discovering patterns across 3D and 4D medical images.  The field of medical image analysis is at the intersection of computer vision, machine learning and medicine.  In the recent years, he made several scientific contributions, notably on image segmentation, atlas construction, and shape analysis.  His work received local and international distinctions, 4 best paper awards, constant top-award funding, and stemmed research with theoretical and practical impact.  In the past, he was a researcher at Inria, France, and a postdoc between Inria, Microsoft Research and McGill University. The student will: – Develop a state-of-the-art visualization solution for medical imaging. – Learn modern machine learning methods and innovative computer graphics techniques. – Build an interactive system to manipulates 3D and 4D (3D+t) images of the heart, brain and other organs. – Interact with other team members to assess specific needs and priorities of the visualization solution. – Attend a few of the many local seminars on machine learning in Montreal. Requirements: – Background in Computer Science, Engineering or related field. – Demonstration of excellent programming skill in a prominent language, such as C/C++. – Knowledge on web or GPU programming, a plus. – Familiarity with mathematical concepts in computer science and computer graphics, such as linear algebra. 
Modern medical images are fundamentally more complex than generic images. They can be in 3D, 3D+t, and even beyond with complex anatomical information tied in every single voxel. To visualize and manipulate such information, the segmentation of such complex information becomes a critical step. This is where image segmentation and processing techniques come into play. This internship aims at developing a state-of-the-art segmentation platform for complex high-dimensional medical images. You will learn about basics of modern medical image analysis and use new graph-based methods to build an interactive system for the segmentation of body organs in several types of medical images.ETS Montreal is the Youngest and Fastest-Growing University in Montreal. It offers a thriving research environment to conduct state-of-the-art research in multiple areas, including Machine Learning, Computer Vision and Medical Image Analysis. You will be welcome in a brand new team on Shape and Data Analysis in Medical Imaging, with ample opportunities to collaborate with the best teams in North America and Europe. Located in vibrant Montreal, you will experience a unique blend of North American and European culture with one of the lowest cost of living on the continent.The research of Dr. Hervé Lombaert primarily focuses on discovering patterns across 3D and 4D medical images.  The field of medical image analysis is at the intersection of computer vision, machine learning and medicine.  In the recent years, he made several scientific contributions, notably on image segmentation, atlas construction, and shape analysis.  His work received 4 best paper awards, constant top-award funding, and stemmed research that translated technology to business.  In the past, he was a researcher at Inria in France, in a leading team of medical image analysis, and a postdoc between Inria, Microsoft Research and McGill University.The student will: – Develop a state-of-the-art visualization solution for medical imaging. – Learn modern machine learning methods and innovative computer graphics techniques. – Build an interactive system to manipulates 3D and 4D (3D+t) images of the heart, brain and other organs. – Interact with other team members to assess specific needs and priorities of the visualization solution. – Attend a few of the many local seminars on machine learning in Montreal. Requirements: – Background in Computer Science, Engineering or related field. – Demonstration of excellent programming skill in a prominent language, such as C/C++. – Knowledge on web or GPU programming, a plus. – Familiarity with mathematical concepts in computer science and computer graphics, such as linear algebra. 
The comparison of subjects across populations is key for establishing patterns and detect abnormalities in new patients. The human body shows, however, an extremely diverse variability across individuals. This creates a challenge when comparing various organs in medical images. This is where image registration and processing methods come into play. This internship aims at developing a state-of-the-art registration solution for medical imaging. You will learn about the most recent advances in medical image processing techniques and use the latest algorithms to build an interactive registration system that processes 3D and 3D+t medical images. ETS Montreal is the Youngest and Fastest-Growing University in Montreal. It offers a thriving research environment to conduct state-of-the-art research in multiple areas, including Machine Learning, Computer Vision and Medical Image Analysis. You will be welcome in a brand new team on Shape and Data Analysis in Medical Imaging, with ample opportunities to collaborate with the best teams in North America and Europe. Located in vibrant Montreal, you will experience a unique blend of North American and European culture with one of the lowest cost of living on the continent.The research of Dr. Hervé Lombaert primarily focuses on discovering patterns across 3D and 4D medical images.  The field of medical image analysis is at the intersection of computer vision, machine learning and medicine.  In the recent years, he made several scientific contributions, notably on image segmentation, atlas construction, and shape analysis.  His work received 4 best paper awards, constant top-award funding, and stemmed research that translated technology to business.  In the past, he was a researcher at Inria in France, in a leading team of medical image analysis, and a postdoc between Inria, Microsoft Research and McGill University.The student will: – Develop a state-of-the-art visualization solution for medical imaging. – Learn modern machine learning methods and innovative computer graphics techniques. – Build an interactive system to manipulates 3D and 4D (3D+t) images of the heart, brain and other organs. – Interact with other team members to assess specific needs and priorities of the visualization solution. – Attend a few of the many local seminars on machine learning in Montreal. Requirements: – Background in Computer Science, Engineering or related field. – Demonstration of excellent programming skill in a prominent language, such as C/C++. – Knowledge on web or GPU programming, a plus. – Familiarity with mathematical concepts in computer science and computer graphics, such as linear algebra. 

Ultrasonic guided waves are mechanical stress waves that propagate in elongated structures when the wavelength is comparable to one of the dimensions of the structure. Due to pioneering efforts in the energy and transport industries in the last two decades, low frequency guided waves are now routinely used to screen large areas of elongated structures such as pipes for corrosion and other types of defects. Guided waves also hold much promise for the characterization of material properties of structures through which they propagate. One particular topic of much interest to the biomedical engineering community is the possibility of using guided waves to detect and monitor the serious bone condition of osteoporosis which affects millions of people worldwide. A cost-effective and non-hazardous in-situ system that can be used to obtain the properties of human long bones in a non-invasive manner is much desirable in this context. For osteoporosis detection, guided waves have the potential to offer a more complete characterisation of the bone properties than the established method of bone densitometry namely Dual-energy X-ray Absorptiometry (DXA). DXA can only provide limited information on the mineralisation and geometry of bones whereas guided waves will also be sensitive to elastic properties and the presence of defective bone structural features. Moreover, the cost of DXA in developing countries is prohibitive. Thus there is much interest in alternative techniques such as those using guided waves, which will have the advantage of not exposing the patient to ionising radiation, will be feasible in a primary care setting and the equipment will be affordable relative to DXA. The propagation of guided waves in human long bones has been studied in the past using simplified approaches. Most studies modeled the bones as an empty hollow cylinder representing the cortical shell and therefore neglect the effects of the cancellous I am a ultrasonic guided wave specialist. My research focuses on fundamental guided waves propagation modelling as well as the development of novel transduction methodologies. The field of applications in which I am active are biomedical engineering, structural health monitoring for the aerospace industry as well as nondestructive testing.Je suis un spécialiste des ondes guidées ultrasonores. Mes objectifs de recherche sont l'étude fondamentale de la propagation des ondes guidées avec des méthodes avancées de simulation ainsi que le développement de l'instrumentation associée. Les champs d'application dans lequel je suis actif sont l'ingénierie biomédicale, l'aérospatial et la métallurgie. The student will become part of a small team of graduate students based at the research centre of Hopital du Sacré-Coeur de Montréal working on guided wave application. His main duty will be simulation of guided wave propagation in Abaqus and COMSOL.Two projects are available: one mainly focusing on experimentations whereas the second project focuses on numerical simulations.L'étudiant fera parti d'une petite équipe de chercheur comprenant 1 étudiant au doctorat, 1 étudiant à la maîtrise, 1 professeur de génie mécanique et 1 chirurgien orthopédiste. L'étudiant aura son bureau au centre de recherche de l'Hôpital du Sacré-Coeur de Montréal. Deux projets sont disponibles: un premier comprenant une grande partie expérimentale et l'autre se concentrant plutôt sur l'aspect simulation. I require knowledge of Matlab and a strong mathematical background. Guided wave knowledge would be interesting but not required.
La transduction omnidirectionnelle des ondes de cisaillement à polarisation horizontale à basse fréquence a le potentiel d'apporter des solutions innovatrices à plusieurs problèmes de contrôle non-destructif et de contrôle de l'intégrité de structure aéroautiques. Par contre la contrainte à la surface d'un spécimen requise pour exciter ce type d'onde est rotationnel. Ce projet investiguera des concepts piézoélectriques et magnétostrictif. L'industrie aérospatiale a un intérêt important pour ce type de transducteur. I am a ultrasonic guided wave specialist. My research focuses on fundamental guided waves propagation modelling as well as the development of novel transduction methodologies. The field of applications in which I am active are biomedical engineering, structural health monitoring for the aerospace industry as well as nondestructive testing.Je suis un spécialiste des ondes guidées ultrasonores. Mes objectifs de recherche sont l'étude fondamentale de la propagation des ondes guidées avec des méthodes avancées de simulation ainsi que le développement de l'instrumentation associée. Les champs d'application dans lequel je suis actif sont l'ingénierie biomédicale, l'aérospatial et la métallurgie. The student will become part of a small team of graduate students working on guided wave application. His main duty will be simulation of transduction concepts using the COMSOL environment.L'étudiant fera partie d'une petite équipe d'étudiants gradués travaillant sur des applications industrielles des ondes guidées. Sa tâche principale sera l'évaluation de concept de transduction à l'aide du logiciel de Simulation Comsol.I require knowledge of Matlab and a strong mathematical background. Guided wave knowledge would be interesting but not required.

CHD are the most common type of birth defect and occur in 0.5-0.8% live births affecting 1.5 million children worldwide. In the past, surgical treatments required a long recovery time with potential postoperative complications. Today, minimally invasive procedures - namely percutaneous procedures - are gaining more and more popularity in the field of cardiac procedures. However, percutaneous interventions are complexes and require advanced visualization software tools.  Patient anatomy can be vary greatly and selection of the optimal tool might be the key to a successful intervention. A potential solution is to use augmented reality to help cardiologist selecting the optimal tool for their intervention prior to the intervention. The goal of this project is to design and develop an augmented reality software tool for image registration. Advance computer graphics rendering techniques will be used for fusing an image in one reference frame to another.  This will be overlaid on actual x-ray fluoroscopy imaging to obtain an augmented view of the coronary arteries. Augmented reality has many potential usage for guiding coronary procedures. First, visualization tools to better represent anatomical structures would better represent the intervention site and also be able to make better use of medical information from multiple sources. The use of augmented reality in medicine would not only represent the best on-site surgical procedure setting, but also to disseminate this information to contribute to the training of future physicians in classroom for instance.The project will be conducted at ÉTS in collaboration with the cardiology and radiology department of Sainte-Justine Hospital research center, one of the largest pediatric hospital in Canada. Selecting the right stent for the appropriate condition is one of the most difficult challenges encountered by paediatric interventional cardiologists. This project will propose novel image fusion techniques combining X-ray angiography with intravascular images to guide interventional cardiologists during stent delivery in very young patients affected with Congenital Heart Defects (CHD).  We are specializing in image-based navigation to guide navigation during percutaneous interventions of the heart. Our multidisciplinary research, combining clinical experts and engineering solutions, involves image fusion, image reconstruction and image segmentation to improve navigation guidance during cardiac interventions. This projet will be organized as follows : 1. Meeting with the clinical team and familiarization with the project (1 week). 2. Software design involving : 1) requirements analysis, design and implementation of a software prototype (4 weeks)3. Design and implementation of a mathematical model for image fusion. (2 weeks)4. Test and validation of the software with a clinical team. (1 week)The selected candidate will be exposed to cutting edge research in interventional imaging. He/She will meet with cardiologists and attend live cases. Moreover, the student will be involved in the research methodology and might be involved in participating in scientific writing for publication. 
Élaboration d’une méthodologie ayant pour objectif l’interpolation de signaux mesurés sur les roues des turbines hydrauliques à différentes conditions d’opération afin de maximiser l'exploitation de l’information disponible tout en minimisant les besoins en terme d’essais in situ. Les travaux seront basés sur les propriétés des processus cyclostationaires et s’appuieront sur les informations provenant des modèles numériques disponibles et des phénomènes physiques en jeux. Professor at the Department of Mechanical Engineering at the ÉTS since 2004, A. Tahan is an active member of the engineering laboratory for products, processes and systems (LIPPS). He is specialized in dimensional metrology and geometrical characterization, tolerance management and propagation of uncertainties.  His research focuses on the aerospace and energy industries.  He is working on the propagation of uncertainties in engineering models, diagnostic and prognostic tools for complex electrical - mechanical systems. Finally, he contributes to the development of probabilistic approaches to detect the state of degradation and damage in order to improve the reliability and design.Professeur au département de génie mécanique de l'ÉTS depuis 2004, A. Tahan est un membre actif du laboratoire LIPPS. Il est spécialisé dans la métrologie dimensionnelle et la caractérisation géométrique, la gestion de la tolérance et la propagation des incertitudes. Ses recherches portent sur les industries de l'aérospatiale et de l'énergie. Il travaille sur la propagation des incertitudes dans les modèles d'ingénierie, les outils de diagnostic et de pronostic pour les systèmes électromécaniques complexes. Enfin, il contribue au développement d'approches probabilistes pour détecter l'état de dégradation et de dégâts afin d'améliorer la fiabilité et la conception.1) familiarization with the State of the Art and date preparation from available data base (industrial partner);2) Proposition of a two-level interpolation model: (1) spatial and (2) according to the operating conditions;3) Proposal of a method to validate the model;4) Programming (eg Matlab or Python);5) Preparation of a synthesis report.1) familiarisation avec l'état de l'art et consolidation de la base des données disponibles;2) Proposition d'un modèle d'interpolation à deux niveaux: spatial et selon les conditions d'opération;3) Proposition d'une méthode pour valider le modèle;4) Programmation (ex. Matlab ou Python);5) Rédaction d'un rapport synthèse.Written and spoken French are mandatory. Good academic average are imperative. Knowledge in vibration, signal processing and rotating machines are assets.The project is a cotutelle between ÉTS and INSA-Lyon. In addition, industrial partners are located in the Montréal region (Québec, Canada).

Les éoliennes sont des machines tournantes qui subissent des charges cycliques non stationnaires. Leur conception a été réalisée selon un profil d’opérations préétablie.  Pour optimiser le retour d’investissement, ces machines doivent être opérées à la limite de leurs spécifications, d’où le besoin d’avoir un outil précis et robuste pour estimer la fiabilité résiduelle des principaux organes (ex. roulement principale, pâles, génératrice, etc.). Par conséquent, il devient important de mesurer le dommage cumulé et introduire cette métrique dans un modèle de dégradation qui permet l’estimation, dans un sens probabiliste, de la fiabilité résiduelle.Antoine Tahan est professeur au Département de génie mécanique de l'ÉTS depuis 2004, est un membre actif du laboratoire LIPPS. Il est spécialisé dans la métrologie dimensionnelle et la caractérisation géométrique, la gestion de la tolérance et la propagation des incertitudes. Ses recherches portent sur l'aérospatiale et les industries de l'énergie. Il travaille sur la propagation des incertitudes dans les modèles d'ingénierie, les outils de diagnostic et de pronostic pour les systèmes électromécaniques complexes. Enfin, il contribue au développement d'approches probabilistes pour détecter l'état de dégradation et de dégâts afin d'améliorer la fiabilité et la conception.1) Familiarisation avec l'état de l'art et consolidation de la base des données disponibles;2) Proposition d'un modèle mathématique pour l'estimation du dommage cumulé selon les conditions d'opération (le roulement principale sera considéré comme un cas d'étude);3) Proposition d'une méthode pour valider le modèle;4) Programmation (ex. Matlab ou Python);5) Rédaction d'un rapport synthèse.La maîtrise du français (écrit et parlé) et avoir une bonne moyenne académique. Connaissance en vibration, traitement signal et machines tournantes sont des atouts.
Ce projet de recherche en métallurgie des poudres implique la simulation numérique de l’injection et des essais rhéologiques dans un environnement de laboratoire. L'objectif principal de ce projet de recherche est de développer une nouvelle approche pour simuler l'étape d'injection dans le procédé de moulage par injection de poudre.Le moulage par injection des poudres métalliques (PIM) est une technologie de fabrication utilisé pour produire de petites pièces métalliques de forme finale et complexes. Ce procédé de fabrication implique une séquence de quatre étapes consistant à 1) mélanger, 2) injecter, 3) délianter et 4) le fritter. La poudre métallique est mélangée avec de la cire fondue pour obtenir un mélange qui est injecté dans la cavité d’un moule pour être par la suite refroidi à la température ambiante. Au cours des traitements thermiques de déliantage et de frittage, toute la cire est retirée de la pièce afin d’obtenir une composante métallique dense.Le modèle sera développé en collaboration avec un étudiant de maitrise. La technologie PIM est rapidement devenue intéressante pour le développement de pièces métalliques à haute valeur ajoutée dans l'industrie aérospatiale et l’industrie médicale. Ces nouveaux mélanges de poudre et de cire offrent l'avantage considérable de la production de composants métalliques d’une complexité semblable aux pièces coulées, en petite série, et d'une manière rentable. Cependant, un effort de recherche est nécessaire afin d'élargir l'utilisation de cette technologie de fabrication prometteuse dans l'industrie canadienne.Research interests: powder metallurgy, materials characterization and material processing Professor Demers work at the Ecole de technologie superieure in the Department of Mechanical Engineering since 2014. He received his Ph.D. degree in 2009. Between 2009 and 2013, he worked in the Special Process Development group at Pratt & Whitney Canada in development of manufacturing technologies such as powder metallurgy, brazing and heat treatment. Between 2013 and 2014, he developed low-viscosity powder-binder mixture as Research Associate in the Department of Mechanical Engineering of Polytechnique Montreal.Intérêt de recherche: métallurgie des poudres, caractérisation des matériaux et fabrication Le professeur Demers travaille à l’École de technologie supérieure dans le département de génie mécanique depuis 2014. Il a obtenu son doctorat en 2009. Entre 2009 et 2013, il a travaillé dans le groupe de Développement des Procédés Spéciaux pour la compagnie Pratt & Whitney Canada au développement de procédés de fabrication comme la métallurgie des poudres, le brasage et les traitements thermiques. Entre 2013-2014, il a travaillé au développement des mélanges poudre-liant en tant qu’Assistant de Recherche dans le département de génie mécanique de la Polytechnique MontréalThe candidate will work in a collaborative environment with other master and Ph.D. students in a university laboratory. The candidate will be in charge of rheological testing and development of simulation model using StarCCM+ application (skill on this specific application is not required by the Globalink student). The viscosity profiles will be conducted using two rheometers (rotational and capillary). Metallic powder will be mixed with wax-based binders to form several formulations. Superalloys and titanium alloys will be selected due to their high potential for application in the aerospace and health technologies sectors.Le candidat travaillera dans un environnement collaboratif avec d'autres étudiants de maitrise et doctorat dans un laboratoire universitaire. Le candidat sera en charge des essais rhéologiques et du développement du modèle de simulation utilisant le logiciel StarCCM+ (la compétence de ce logiciel par l'étudiant de Globalink n'est pas requise). Les profils de viscosité seront obtenus en utilisant deux rhéomètres (rotationnel et capillaire). La poudre métallique sera mélangée avec des liants à base de cire pour former plusieurs formulations. Les superalliages et les alliages de titane seront sélectionnés en raison de leur fort potentiel pour des applications dans les secteurs de l'aérospatiale et des technologies de la santé.General background in mechanical engineering or metallurgy is requireEnglish or French spoken skill is mandatory

To become 'intelligent', radio-frequency (RF) circuits must be both 'self-aware' and reconfigurable. This project aims at demonstrating radio-frequency (RF) circuit intelligence by combining circuit reconfigurability techniques with embedded RF self-measurements in a platform that is dedicated to this end. Our research group has been working on two fronts under this project: (i) developing MEMS (Micro-Electro-Mechanical-Systems) on LTCC (Low Temperature Co-fired Ceramics) to enable circuit reconfigurablity and (ii) developing novel embedded reflectometer circuits in LTCC to provide self-measurement. All work is being done using our in-house clean rooms for MEMS and LTCC fabrication.The intern(s) will work with a team of two PhD students and one dedicated laboratory technician to develop an autonomous intelligent RF amplifier platform that integrates MEMS impedance tuners and embedded reflectometers for self-measurement. The platform will also include a micro-controller that interfaces to RF circuitry through analog to digital and digital to analog converters and which will be programmed to enable the RF amplifier to operate intelligently at a continuously selectable frequency between 4 and 10 GHz and different bias conditions. The micro-controller must be selected to ensure that it meets all system requirements to achieve circuit intelligence and all necessary measurement, control and tuning algorithms must be implemented in it.Professor Kouki is the Founding Director of the LTCC@ÉTS Laboratory at ÉTS. His research interests are in the areas of modeling, simulation and design of active and passive microwave and mm-wave devices and circuits, intelligent and efficient RF front-ends, 3D circuits in LTCC, applied computational electromagnetics, RFID and wireless powering of biosensors, and antennas and propagation modeling. His research work has led directly to the creation of three start-ups and netted over 240 publications and 8 granted patents, one of which has been licensed to a major supplier of RF components for cell phones.- Help determine the systems requirements for the micro-controller and analog-digital converters, - Help select the parts (chip vs package) taking into account size, weight, power consumption and ease of integration in LTCC technology.- Design the interKnowledge of basic RF & Microwave techniques: transmission lines, impedance matching, S-parameters. Experience with micro-controllers and programming.Knowledge of Matlab.Knowledge of Advanced Design System by Keysight is a plus.
Le Poly (fluorure de vinylidène) (PVDF) est un polymère très intéressant qui peut être utilisé pour la conception de capteurs ou d'actionneurs flexibles. C'est un polymère piézo-électrique: une tension électrique appliquée provoque une déformation du polymère  de manière réversible. Cependant, les propriétés piézoélectriques de PVDF dépendent largement de sa forme cristalline. Le PVDF peut présenter quatre structures cristallines différentes, la bêta, étant celle présentant des propriétés piézo-électriques les plus efficaces.Il est bien connu que l'écoulement à l'état fondu en extension d'un polymère fondu peut alligner ses molécules. Dans le cas de PVDF, il a également été montré qu'un champ électrique peut également alligner les molécules conduisant à un pourcentage plus élevé de la phase cristalline bêta au sein du matériau.Ce projet vise donc à étudier l'influence du couplage de l'écoulement en extension, à l'aide d'un dispositif existant, le rhéomètre extensionnel Sentmanat, qui peut être couplé à un rhéomètre rotatif (appareil qui permet la mesure d'une contrainte imposée à un fluide lors d"une déformation) à un champ électrique et de voir l'influence de l'allongement et du champ électrique sur allignment des molécules et par conséquent le caractère piézo-électrique du matériau résultant.Depending on their chemical composition, materials can be classified in different families, metals, ceramics and polymers. These materials can also be combined to form composite materials that combine synergetically the properties of their constituant. All these materials have their engineering properties controlled by their microstructure, which in turns depends on the processing methods that are used to shape them.My research interest have been focussed on the study and the control of the morphology of polymeric materials to taylor their functional properties. Lately, I started working on controlling the morphology of nanocomposites to taylor their dielectric and piezoelectric properties.En fonction de leur composition chimique, les matériaux peuvent être classés en différentes familles, les métaux, les céramiques et les polymères. Ces matériaux peuvent être mélanges pour former des matériaux composites qui combinent les propriétés de leurs constituants. Les propriétés de ces materiaux sont controllées par leur microstructure qui à son tour dépend des méthodes utilisées pour fabriquer les objets faits de ces materiaux.Ma recherche s'intéresse au controle de la morphologie de matériaux polymériques afin de controller leurs propriétes fonctionnelles. Récemment, j'ai commencé à travailler sur le controle de la morphologie de nanocomposites pour controler leurs proprietes dielectriques/piezoelectriques The steps of the projet will therefore be to- design an electrical device to apply the electrical field during the elongational flow- Study the influence of elongational flow on the crystalline structure of PVDF (this will be done using Xray diffraction)- Study the influence of electrical field on the crystalline structure of PVDF (this will be done using Xray diffraction)- Study the influence of both simultaneous elongational flow and electrical field on the crystalline structure of PVDF (this will be done using Xray diffraction)Les etapes du projet seront donc de-- Concevoir un dispositif electrique pour appliquer un champ electrique au cours d'un écoulement elongacionnel- Etudier l'influence d'un écoulement elongacionnel sur la structure crystalline de PVDF (cela sera fait par diffraction de rayons X)- Etudier l'influence d'un champ électrique sur la tructure crystalline de PVDF (cela sera fait par diffraction de rayons X)- Etudier l'influence simultanée d'un champ électrique et de l'écoulement elongacionnel sur la structure crystalline de PVDFThe student should have a background in materials science, materials engineering, chemistry, or physics.The student should have good laboratory skills.
L'électrofilage consiste à appliquer une tension suffisamment élevée à une masse fondue de polymère ou une solution de polymère qui est contenue dans une seringue. Le polymère se charge alors electrostatiquement et l'équilibre entre les répulsions électrostatiques et la tension superficielle du polymères resulte den son étirement en micro ou nanofibres qui se projettent  sur une pièce métallique mise à la terre. Les fibres sont recueillies sous la forme d'une membrane non tissée. Celles-ci peuvent être orientées selon la géometrie de la pièce métallique ateree. Dans ce travail, la possibilité d'utiliser électrofilage pour obtenir des capteurs photochromiques (qui changent de couleur lorsqu'ils sont exposés à la lumière) ou thermochromiques (qui changent de couleur lors de changements de température) seront étudiées.Pour se faire des mélanges de PVDF (fluorure de polyvinilydene) et d'aditifs thermochromomiques ou photochromiques seront électrofilés.On espère que le procédé d'électrofilage puisse orienter les molécules d'une manière telle que leur conformation soit modifiée au cours du procédé et que par conséquent leurs propriétés de thermochromisme ou photochromisme soient améliorées. dCe projet consiste à développer un protocole expérimental pour obtenir des membranes photochromiques ou thermochromiques qui pourraient avoir des applications dans le domaine de la biomédecine.Depending on their chemical composition, materials can be classified in different families, metals, ceramics and polymers. These materials can also be combined to form composite materials that combine synergetically the properties of their constituant. All these materials have their engineering properties controlled by their microstructure, which in turns depends on the processing methods that are used to shape them.My research interests have been focussed on the study and the control of the morphology of polymeric materials, polymer blends and polymer nanocomposites to taylor their functional properties. En fonction de leur composition chimique, les matériaux peuvent être classés en différentes familles, les métaux, les céramiques et les polymères. Ces matériaux peuvent être mélanges pour former des matériaux composites qui combinent les propriétés de leurs constituants. Les propriétés de ces materiaux sont controllées par leur microstructure qui à son tour dépend des méthodes utilisées pour fabriquer les objets faits de ces materiaux.Ma recherche s'intéresse au controle de la morphologie de matériaux polymériques, mélanges de polymères et nanocoposites afin de controller leurs propriétes fonctionnelles. The steps of the projet will therefore be to:- Prepare suspensions of PVDF with thermochromic and photochromic aditives.- Electrospin the suspension- Test the membranes obtained for their mechanical, Thermochromic and photochromic propertiesLes etapes du projet seront donc de- Preparer des suspensions de PVDF avec des additifs thermochromiques ou photochromiques- Procèder à l'électrofilage des suspensions- Tester les membranes obtenues pour leurs propriétés mécaniques, thermochromiques et photochromiques.The student should have a background in materials science, materials engineering, chemistry, or physics.The student should have good laboratory skills.
Le Poly (fluorure de vinylidène) (PVDF) est un polymère très intéressant qui peut être utilisé pour la conception de capteurs ou d'actionneurs flexibles. C'est un polymère piézo-électrique: une tension électrique appliquée provoque une déformation du polymère  de manière réversible. Cependant, les propriétés piézoélectriques de PVDF dépendent largement de sa forme cristalline. Le PVDF peut présenter quatre structures cristallines différentes, la bêta, étant celle présentant des propriétés piézo-électriques les plus efficaces.Il est bien connu que l'écoulement à l'état fondu en extension d'un polymère fondu peut alligner ses molécules. Dans le cas de PVDF, il a également été montré qu'un champ électrique peut également alligner les molécules conduisant à un pourcentage plus élevé de la phase cristalline bêta au sein du matériau.Ce projet vise donc à étudier l'influence du couplage de l'écoulement en extension, à l'aide d'un dispositif existant, le rhéomètre extensionnel Sentmanat, qui peut être couplé à un rhéomètre rotatif (appareil qui permet la mesure d'une contrainte imposée à un fluide lors d"une déformation) à un champ électrique et de voir l'influence de l'allongement et du champ électrique sur allignment des molécules et par conséquent le caractère piézo-électrique du matériau résultant.Depending on their chemical composition, materials can be classified in different families, metals, ceramics and polymers. These materials can also be combined to form composite materials that combine synergetically the properties of their constituant. All these materials have their engineering properties controlled by their microstructure, which in turns depends on the processing methods that are used to shape them.My research interest have been focussed on the study and the control of the morphology of polymeric materials to taylor their functional properties. Lately, I started working on controlling the morphology of nanocomposites to taylor their dielectric and piezoelectric properties.En fonction de leur composition chimique, les matériaux peuvent être classés en différentes familles, les métaux, les céramiques et les polymères. Ces matériaux peuvent être mélanges pour former des matériaux composites qui combinent les propriétés de leurs constituants. Les propriétés de ces materiaux sont controllées par leur microstructure qui à son tour dépend des méthodes utilisées pour fabriquer les objets faits de ces materiaux.Ma recherche s'intéresse au controle de la morphologie de matériaux polymériques afin de controller leurs propriétes fonctionnelles. Récemment, j'ai commencé à travailler sur le controle de la morphologie de nanocomposites pour controler leurs proprietes dielectriques/piezoelectriques The steps of the projet will therefore be to- design an electrical device to apply the electrical field during the elongational flow- Study the influence of elongational flow on the crystalline structure of PVDF (this will be done using Xray diffraction)- Study the influence of electrical field on the crystalline structure of PVDF (this will be done using Xray diffraction)- Study the influence of both simultaneous elongational flow and electrical field on the crystalline structure of PVDF (this will be done using Xray diffraction)Les etapes du projet seront donc de-- Concevoir un dispositif electrique pour appliquer un champ electrique au cours d'un écoulement elongacionnel- Etudier l'influence d'un écoulement elongacionnel sur la structure crystalline de PVDF (cela sera fait par diffraction de rayons X)- Etudier l'influence d'un champ électrique sur la tructure crystalline de PVDF (cela sera fait par diffraction de rayons X)- Etudier l'influence simultanée d'un champ électrique et de l'écoulement elongacionnel sur la structure crystalline de PVDFThe student should have a background in materials science, materials engineering, chemistry, or physics.The student should have good laboratory skills.
Au cours des dernières années les nanocomposites à base de polymère ont suscité l'intérêt tant du monde académique qu'industriel. De nombreuses nanoparticules, par exemple des argiles, des nanotubes de carbone, graphène, nanocristaux de cellulose, et des oxydes métalliques tels que ZnO, TiO2 et nombreuses autres ont été mélangées à des polymères afin d'obtenir des nanocomposites. Ces matériaux présentent normalement de meilleures, propriétés barrière, diélectrique mécaniques que polymères purs. Cependant, leurs propriétés dépendent d'une bonne dispersion des nanoparticules dans la matrice polymère.La dispersion de nanoparticules dans les polyoléfines telles que le polyéthylène peut être un défi, en dépit de l'intérêt industriel que ces nanocomposites peuvent susciter. L'électrofilage, une méthode qui peut être utilisée pour obtenir des nanofibres de polymères, peut être un outil utile pour disperser des nanocharges l'intérieur de ces polymères. Toutefois, plusieurs défis existe si l"on désire electrospinner des polyoléfines. Les polyoléfine ne sont pas solubles dans les solvants les plus courants et leur électrofilage doit être effectuée à l'état fondu. En outre, les polyoléfines ne présentent pas les propriétés électriques appropriées qu'il faut pour être facilement électrofilé.Ce projet vise donc le développement d'un procédés expérimental pour electrofiler le polyethylene et le rendre conducteur.Depending on their chemical composition, materials can be classified in different families, metals, ceramics and polymers. These materials can also be combined to form composite materials that combine synergetically the properties of their constituant. All these materials have their engineering properties controlled by their microstructure, which in turns depends on the processing methods that are used to shape them.My research interests have been focussed on the study and the control of the morphology of polymeric materials, polymer blends and polymer nanocomposites to taylor their functional properties. En fonction de leur composition chimique, les matériaux peuvent être classés en différentes familles, les métaux, les céramiques et les polymères. Ces matériaux peuvent être mélanges pour former des matériaux composites qui combinent les propriétés de leurs constituants. Les propriétés de ces materiaux sont controllées par leur microstructure qui à son tour dépend des méthodes utilisées pour fabriquer les objets faits de ces materiaux.Ma recherche s'intéresse au controle de la morphologie de matériaux polymériques, mélanges de polymères et nanocoposites afin de controller leurs propriétes fonctionnelles. The steps of the projet will therefore be to:- Optimize experimental parameters to electrospin molten polyethylene- Disperse carbon nanoparticules within polyethylene- Electrospin the nanocomposites obtained.Les etapes du projet seront donc de- Optimiser les parametres experimentaux pour faire l'électrofilage du polyethylene fondu- Disperser des nanoparticules à base de carbone dans du polyethylene- Réaliser l'électrofilage des nanocomposites obtenus.The student should have a background in materials science, materials engineering, chemistry, or physics.The student should have good laboratory skills.
The objective of this research project is to evaluate the effect of different curing temperature on cold recycled asphalt mixes. Laboratory tests will be performed in order to characterize and to model the mechanical characteristics of those materials treated with asphalt emulsion or foamed asphalt  at different curing temperature.La majorité de mon travail de recherche porte sur la formulation et la caractérisation des enrobes bitumineux recycles à chaud ou à froid ainsi que sur les traitements de surface et sur le dimensionnement de chaussées. Je me concentre surtout sur les matériaux de réhabilitation des chaussées et sur les matériaux pour construction neuve qui ont un impact limité sur l’environnement. Je travaille également sur les méthodes de dimensionnement de chaussées dans lesquelles on s’assure de pouvoir utiliser correctement les matériaux développés en laboratoire.Most of my work is done on the mix design and characterization of recycled asphalt mixes, cold asphalt mixes, microsurfacing and pavement design. We focus mainly on bituminous materials that are used in pavement rehabilitation and on new construction that have a limited environmental footprint. Then, we work on different pavement design method to make sure that those materials are properly used.L'étudiant sera en charge d'effectuer une revue de la littérature, de caractériser les matériaux de base et de faire la formulation et la caractérisation des enrobés recyclés à froid. L'étudiant devra aussi modéliser les résultats obtenusThe student will be in charge of the litterature review, of the material characterization and of the mix design and charcaterization. The student will also be in charge of modelling the obtained resultsUne connaissance de base en matériaux bitumineux
The objective of this research project is to evaluate the effect of different reclaimed asphalt pavement (RAP) source on the thermos-rheological properties of cold recycled materials. Actually, very limited information about the RAP is used when designing a CRM for pavement rehabilitation. A new test developed by the RILEM will be used to characterize different source of RAP before designing and testing CRM. Other tests will also be developed to precise the important properties of RAP that should be considered when doing a mix design.La majorité de mon travail de recherche porte sur la formulation et la caractérisation des enrobes bitumineux recycles à chaud ou à froid ainsi que sur les traitements de surface et sur le dimensionnement de chaussées. Je me concentre surtout sur les matériaux de réhabilitation des chaussées et sur les matériaux pour construction neuve qui ont un impact limité sur l’environnement. Je travaille également sur les méthodes de dimensionnement de chaussées dans lesquelles on s’assure de pouvoir utiliser correctement les matériaux développés en laboratoire.Most of my work is done on the mix design and characterization of recycled asphalt mixes, cold asphalt mixes, microsurfacing and pavement design. We focus mainly on bituminous materials that are used in pavement rehabilitation and on new construction that have a limited environmental footprint. Then, we work on different pavement design method to make sure that those materials are properly used.L'étudiant sera en charge d'effectuer une revue de la littérature, de caractériser les matériaux de base et de faire la formulation et la caractérisation des enrobés recyclés à froid. L'étudiant devra aussi développé un / des nouveaux essais de caratérisation des enrobés recyclés.The student will be in charge of the litterature review, of the material characterization and of the mix design and charcaterization. The student will also be in charge of developpig one or several characterization tests for recycled asphalt.Une connaissance de base en matériaux bitumineux
The objective of this research project is to evaluate the properties of bituminous materials stabilized with foamed bitumen. More specifically, tests will have to be performed to evaluate the properties of the foam itself, and the interaction between the foam and the aggregate.La majorité de mon travail de recherche porte sur la formulation et la caractérisation des enrobes bitumineux recycles à chaud ou à froid ainsi que sur les traitements de surface et sur le dimensionnement de chaussées. Je me concentre surtout sur les matériaux de réhabilitation des chaussées et sur les matériaux pour construction neuve qui ont un impact limité sur l’environnement. Je travaille également sur les méthodes de dimensionnement de chaussées dans lesquelles on s’assure de pouvoir utiliser correctement les matériaux développés en laboratoire.Most of my work is done on the mix design and characterization of recycled asphalt mixes, cold asphalt mixes, microsurfacing and pavement design. We focus mainly on bituminous materials that are used in pavement rehabilitation and on new construction that have a limited environmental footprint. Then, we work on different pavement design method to make sure that those materials are properly used.L'étudiant sera en charge d'effectuer une revue de la littérature, de caractériser les matériaux de base et de faire la formulation et la caractérisation des enrobés traités à la mousse de bitume.The student will be in charge of the litterature review, of the material characterization and of the mix design and charcaterization. Une connaissance de base en matériaux bitumineux

To meet the huge wireless traffic volume increment in the next decade, the fifth generation (5G) cellular network is becoming a hot research topic tackling this problem. Many technologies are proposed to improve the spectrum efficiency of 5G mobile communication systems such as massiveMIMO, millimeter-wave communications, non-orthogonal multiple access etc… On the other hand, the small cell concept has appeared to raise throughput and save energy consumption in cellular scenarios. To satisfy seamless coverage, a larger number of small cells have to be densely deployed for 5G cellular networks. As a consequence, the ultra-dense cellular network (UDN) is emerging as one of the core characteristics of 5G cellular networks.  In this project, we will investigate, design and analyze novel multiple access techniques taking into account the characteristics of UDN in order to support massive connections. In this vein, orthogonal and non-orthogonal access techniques will be propsed to support high and low data rate for different services/rates such as mobile and internet of things applications.A general overview of my research activities is detailed in the following pagehttps://etsmtl.ca/Professeurs/gkaddoum/Activites-de-rechercheThe student will start his internship by reviewing the stat of the art of UDN and multiple access techniques. In the second time, he will focus on implementing and simulating existing widely used models and analyze the obtained results. Finally, the student will propose, implement, analyze, and simulate his own model. Expected profile of the candidate Engineering degree in Telecommunications or Electrical Engineering with a strong background math, random process, radio communications, wireless architectures and protocols,  signal processing, and Matlab.
Healthcare is one of the largest industries with 5-18% of GDPs spent on health and Care globally. On the other hand, social, demographic, economic and technological factors are the drivers for ever faster changing healthcare models. In the near future, Internet of Things, Robotics, e-health, m-Health, Cloud Computing and emerging technologies such as 5G, Big Data, SDNs, NFV, Precision and Personalized Medicine will deeply change our way to think about this area. In this training we will study many aspects related to wearable devices (In/on/around-body sensors ) such as channel model, wireless energy transfer, modulations, Internet of things, and energy harvesting  in wireless body area network. The research activities of Prof. Georges Kaddoum, cover wireless communication systems, chaotic modulations, secure transmissions,  HealthCom, and space communications and navigation. The main tasks of the student(s) in this project arePreforming deep literature review.Proposing new algorithms/protocols/modulations for WBANWriting article and scientific reports The student must have a solid background in wireless communications, signal processing, wireless body area network, and  Matlab. Moreover, good English level is required.
Computer assisted radiology is becoming a standard with the advances in machine learning and artificial intelligence. The goal of this project is to investigate convolutional neural networks for image recognition in MRI and CT scans to detect tumours and other abnormality. The candidate will be immersed in a multidisciplinary setting involving clinicians and engineers to help analyse automatically radiographic images.   Our team specializes in image recognition, image classification and machine learning in medical imaging. We work closely with clinical collaborators in the medical imaging department of Sainte-Justine Hospital, one of the largest pediatric center in Canada.    This projet will be organized as follows : 1. Meeting with the clinical team and familiarization with the project (1 week). 2. Software design involving : 1) requirements analysis, design and implementation of a software prototype (4 weeks)3. Design and implementation of a mathematical model. (2 weeks)4. Test and validation of the software with a clinical team. (1 week)The student should be proficient in Python and be open to learn advance machine learning tools and frameworks. Moreover, the student will be involved in the research methodology and might be involved in participating in scientific writing for publication. 
Nous avons développé et optimisé des politiques de commande optimale stochastique pour la planification de la production de systèmes manufacturiers non fiables. Ceci a donné lieu à d’importantes contributions à la littérature (voir CV). Nous avons ainsi proposé des politiques de commande à rétroaction sur l’état du système (ex: niveau des stocks), basées sur la politique du seuil critique ("hedging point"). Cette politique consiste à construire et à maintenir constant un stock de produits finis dans le but de continuer à satisfaire la demande durant les états non opérationnels de la machine. Plusieurs extensions ont été réalisées pour étudier différentes configurations de systèmes (ex. considération de l’approvisionnement, la sous-traitance, les stratégies de maintenance, le contrôle de la qualité, etc.).  Dans le cadre du présent projet, nous proposons d’étendre nos politiques de commande optimale pour considérer la périssabilité des produits. Dans ce contexte, un produit qui reste en inventaire au-delà d’une certaine période, sera soit rejeté, soit vendu à rabais, ce qui a un impact sur la performance économique du système. L’objectif est de développer de nouvelles politiques de commande des systèmes de production et d’optimiser leurs paramètres (ex. en minimisant les coûts). Ceci permettra pour un système de production donné, de déterminer un rythme de production, une stratégie de maintenance des équipements et une séquence de setup qui permettent de gérer efficacement l'inventaire.Pour contribuer à la solution d'un tel problème, nous proposons une méthodologie combinant des modèles analytiques, de simulation et les technique d’optimisation de la simulation (ex. plans d’expérience).  Nous commencerons par considérer un système de production simple: Une machine non fiable traitant un seul type de produits. Puis nous étendrons notre approche à d’autres cas plus complexes. Notre approche sera validée par un cas industriel dans le domaine de l’agro-alimentaire. Ali Gharbi est professeur titulaire à l’ÉTS. Il est directeur du laboratoire de conception et contrôle du système de production (C2SP), membre du Centre Interuniversitaire de Recherche sur les Réseaux d’Entreprise, la Logistique et le Transport (CIRRELT) et il est subventionné par le CRSNG. Ses intérêts de recherche portent sur la conception et le contrôle des systèmes manufacturiers, utilisant la simulation, les plans d’expériences et les techniques d’optimisation. D’autres intérêts de recherche incluent la Gestion de la production, la maintenance, le contrôle de la qualité, la planification et le contrôle des activités de remise à neuf, et l’analyse multicritère.• Développement de modèles analytiques de gestion de stock de produits périssables• Développement de politiques de commande optimale considérants la périssabilité des produits.• Développement et validation de modèles de simulation représentant ces politiques.• Optimisation des paramètres de ces politiques avec des techniques d’optimisation de la simulation.• Conduire des analyses de sensibilité pour montrer la robustesse de l’approche et des politiques développées.• Étendre notre approche et nos modèles à des cas de systèmes de production plus complexes.• Valider notre approche et nos modèles sur un cas industriel.• Simulation à événement discret avec une bonne maitrise du langage de simulation ARENA.• Technique d’optimisation de la simulation (Plans d'expérience, OPTQUEST, …)• Métaheuristiques (Algorithmes Génétiques, méthode Tabou, …).• Analyse statistique des données • Gestion de la production et des stocks (gestion des stocks des produits périssable (un atout)).• Modélisation analytique et optimisation.• Processus stochastiques.
Recently, the centralized smart home control have resulted in a new class of applications which require individuals to contribute their private data in order to amass, store, manipulate and analyze information for decision-making purposes. This is enabled thanks to networked smart objects that monitor, and report various types of data, such as energy consumption, temperature, quality of air, etc. On one hand, this fine grained information enables trending, forecasting and fault detection analysis, which leads to a more efficient and robust control and management system; on the other hand, this information reveals important privacy information of human actors.Recently, a strong notion of privacy, namely, differential privacy has emerged, which provides some privacy guarantees against adversaries with arbitrary side information. Differential privacy aims at limiting the risk enhancement to one’s privacy when he contributes his data to a statistical database by guaranteeing that, even if the sender removes his data from the data set, the released results would not likely become significantly more or less. However, strong privacy guarantees may have negative impacts on application performance. In the same time, the software-defined networking (SDN) paradigm which separates the control plane from the data plane has emerged as potential solution dealing with the complexity of IoT networks. In particular, the ability of implementing new algorithms to dynamically handle packets in OpenFlow-enabled network elements to achieve specific administrative goals makes it possible to develop new real-time security and privacy mechanisms from in-network perspectives. This research is aimed at building a new framework for real-time differential privacy from signal processing perspective, and implementing a novel method for providing real-time privacy preserving using SDN technology which flexibly and optimally adds noises to network flows. They are substantial for the development of carrier-grade smart home, Machine-to-Machine (M2M), IoT, and Telco Cloud technologies.Network securityComputer networksNetwork modelingStatistical modelsNetwork optimizationCloud computingSmart technologiesCommunications theoryGreen technologiesSoftware-defined networkingBuild a framework for real-time differential privacy from signal processing perspective, and then implement a novel method for providing real-time privacy preserving using SDN technology which flexibly and optimally adds noises to network flows. Network securityStatistical modelsComputer networksScripting languagesProgramming skillMathematical skill
Il existe plusieurs systèmes de capteurs pour mesurer la qualité de l’air à travers le monde. Ces systèmes ne contiennent toutefois pas les capteurs que nous aimerions retrouver dans un tel système. Le système recherché devrait être muni des capteurs de mesure suivants: COx (CO2,  CO), NOx (NO, NO2), Particules fines, Température, Pression atmosphérique, Humidité, Niveau sonore, Intensité de lumière. Les systèmes doivent être alimentés en énergie (piles et énergie électrique) et être équipés d’antennes pour transmettre les données captées dans un système Cloud. Deux types de protocoles de transmission doivent être implémentés: les protocoles de communication proche (near field communication - NFC) comme WiFi et/ou Bluetooth, et les protocoles de communication à longue distance comme LoRaWAN et/ou 3G/4G/LTE.Le système doit permettre de calibrer les données des différents capteurs de façon régulière selon une procédure par un organisme de normalisation reconnu au Canada. Un boitier fonctionnel doit aussi être conçu pour les différentes composantes des systèmes. Deux boîtiers peuvent être considérés : un boîtier pour un usage à l’intérieur d’un bâtiment et un boîtier pour l’extérieur. Le boîtier pour l’intérieur est toutefois prioritaire.Une application de client sera développée sur la plate-forme Web (accessible par l’Internet) et sur la plate-forme de téléphone cellulaire (i.e., Androit), permettant d’afficher des données collectées en temps-réel et statistiques. Un exemple de l’interface Web peut être consulté sur : https://smartcitizen.me/kits/645.Internet of ThingsCloud computingBig dataMachine learningSystem designCommunicationsNetworksOptimizationSmart technologiesL'étudiant va concevoir un système pour mesurer la qualité de l'air, en se basant sur un prototype existant.Programmation (C/C++, Web)Connaissance de réseauxConception PCBConnaissance de cloud computing
Today’s advanced wireless networks are ready to deliver broadband data service at a significantly lower cost than in the past, thanks to extensive standardization. These networks offer many features necessary to enable M2M services in the future embedded Internet. Home networks are also rapidly developing to include a large diversity of devices, including mobile phones, personal computers, laptops, TVs, speakers, lights, and electronic appliances. Enabling M2M on household devices is, however, technically challenging because M2M services have very different specifications. Also, the integration of M2M and existing home access network services, in particular passive optical network, needs to be taken into account.This project will be investigating software-defined solutions for converging optical and wireless access networks in smart home. The candidate will evaluate of existing architecture, and then design a scalable, robust and reliable software-defined home network. He/she will propose approaches and develop algorithm to virtualize home network, and provide QoS for home services based on bandwidth sharing and optimization, as well as to define a fault-tolerant architecture for virtual home network and virtualize smart home M2M box. The project also involves research on resource discovery, network QoS, resource allocation, and virtual resource grouping and sharing.Smart communicationsSmart homeSmart cityCloud computingSoftware-defined networking (SDN)Wireless communicationOptimizationBig dataRouting, switchingMachine learningOptical NetworkMetro networkThis project will be investigating software-defined solutions for converging optical and wireless access networks in smart home. The candidate will evaluate of existing architecture, and then design a scalable, robust and reliable software-defined home network. He/she will propose approaches and develop algorithm to virtualize home network, and provide QoS for home services based on bandwidth sharing and optimization, as well as to define a fault-tolerant architecture for virtual home network and virtualize smart home M2M box. The project also involves research on resource discovery, network QoS, resource allocation, and virtual resource grouping and sharing.Computer networksSmart technologiesKnowledge in SDN is an assetMathematical skillsProgramming skills
In a smart home and smart community, networked M2M devices generate various traffic patterns, including periodic, event-driven, generated amounts, and multimedia streaming patterns, depending on their applications, which is a valuable source to make decisions on home automation and smart community management. Big data management aims to improve not only the control of communications network, but also to monitor user and system behaviour all the time and store the data, getting several parameters through different devices to always ensure the well-being and the home control. A cloud based framework for statistical data processing is required based on the parallel processing paradigms. This will be leveraged regarding new sources of information from smart homes, as well as energy data management standards recently defined by IETF.This project will be dedicated to big data modelling and management for smart services in a networked community. The candidate will investigate and develop data collection methods to perform extensive experiments to gather data on consumption, emissions, and behaviours of actors involved in the smart home and cloud. A platform for big data storage and management will be built, as well as patterns and models characterizing real-time operational status of smart home appliances, cloud resources and users over time. He/She will then propose state-of-the-art algorithms for processing query big databases, analyzing behaviors, and optimizing operations on knowledge bases.Big Data analyticsNetwork modelingReal-time traffic analyticsTraffic modelingStatistical modelsPattern recognitionGraph theoryNetwork optimizationCloud computingSmart technologiesCommunications theoryGreen technologiesSoftware-defined networkingInvestigate and develop data collection methods to perform extensive experiments to gather data on consumption, emissions, and behaviours of actors involved in the smart home.Propose state-of-the-art algorithms for processing query big databases, analyzing behaviors, and optimizing operations on knowledge bases.Data modellingDatabase managementData monitoringData storageStatistical modelingMathematical skillProgramming skill (Java, MATLAB)
Today, network operators are increasingly managing their pools of network elements and long-haul connections with the help of WAN controllers, like OSCARS, OpenDRAC, Argia, and v-WAN. With an increase in traffic demand and heterogeneity of network architecture, these WAN controllers are facing challenges of interoperation & analytics. Therefore, analytical models adding to such inter-datacenter tools are required to help carriers planning ahead how to deploy their on-demand circuit without excessive over-provisioning.This project will address traffic models for various types of applications in inter- data center network environment, especially with respect to Telco and multimedia applications. These models will be used to develop algorithms and methodologies to optimize resource consumption and environmental impacts of the core network, which is key element of an inter- data center orchestrator.Big Data analyticsNetwork modelingReal-time traffic analyticsTraffic modelingStatistical modelsPattern recognitionGraph theoryNetwork optimizationCloud computingSmart technologiesCommunications theoryGreen technologiesSoftware-defined networkingDevelop traffic models for various types of applications in inter- data center network environment, especially with respect to Telco and multimedia applications.Validate models in a simulation environment and a real testbed.Data modellingTraffic analyticsData monitoringData storageStatistical modelingGraph theoryMathematical skillProgramming skill (Java, MATLAB)

Notre laboratoire est équipé d'un échographe conçu pour la recherche.  L'équipement inclut des fonctionnalités généralement absentes des systèmes cliniques, incluant la possibilité d'enregistrer des signaux échographiques dits radio-fréquence (RF), en opposition aux images en tons de gris conventionnelles normalement montrées à l'écran.  Les signaux RF sont les signaux d'écho bruts retournés à l'échographe par la sonde, alors que l'écran montre uniquement l'enveloppe de ce signal, nous privant d'une partie de l'information contenue dans les signaux bruts, et potentiellement utile.Le but de ce projet est d'exploiter cet équipement dans le contexte de l'échographie 3D main libre (un protocole d'acquisition d'imagerie 3D où une sonde 2D conventionnelle munie d'un capteur de position est balayée dans l'espace) et/ou de l'élastographie (une technique pour mesurer la rigidité des tissus à l'aide de l'échographie).My research focuses on the development of new automated and interactive methods for medical ultrasound image analysis.  Problems of interest include but are not limited 3D reconstruction, image segmentation and tracking. Mes activités de recherche concernent le développement de techniques automatisées et interactives pour l'analyse d'images échographiques.  Les problématiques visées incluent mais ne sont pas limitées à la reconstruction 3D, la segmentation d'images et le suivi de mouvement.The student will develop software tools necessary to exploit the RF signal data provided by the ultrasound machine, and adapt existing software to these new data for the purpose of freehand 3D ultrasound reconstruction and/or elastography.  These tasks will require significant work in the area of signal processing and interaction with several users in the research group.L'étudiant développera les outils logiciels nécessiares pour exploiter les signaux RF fournis par l'échographe et adaptera les logiciels existants à ces nouveaux signaux pour l'échographie 3D main libre et/ou l'élastographie.  Ces tâches nécessiteront un travail significatif en traitement de signal et des interactions avec plusieurs utilisateurs dans le groupe de recherche.Required: experience programming in Python and MATLAB, basic knowledge in the area of signal and image processing.Preferred: experience in real-time programming, experience in C programming
Ce projet de stage fait partie d'un projet plus large en collaboration avec le département de linguistique de l'UQAM.  Le but de ce projet plus large est de développer et évaluer des méthodes de rétro-action biologique de l'articulation dans le contexte de l'orthophonie pour les enfants atteints de troubles de la parole. Tandis que la rétro-action sur les mouvements de la langue sera fournie par l'échographie temps-réel (la spécialité du groupe de recherche), la rétro-action sur le mouvement des lèvres (tout aussi important pour la parole et le sujet de ce projet de stage) peut facilement être fournie à partir d'imagerie temps-réel en provenance d'une caméra vidéo.Le but de ce projet de stage est de développer un prototype logiciel permettant le suivi en temps réel de la forme prise par les lèvres pendant la production de parole.  Le logiciel sera développé pour la plateforme Linux et exploitera des librairies open-source pour la vision par ordinateur générale (ex: OpenCV) et l'analyse de visages (ex: dlib).Our research group specializes in medical image analysis, with a particular interest in ultrasound imaging for a variety of different applications.  The group has a solid background in the application of computer vision and machine learning techniques to solve problems in the area of medical image analysis.Notre groupe de recherche se spécialise dans l'analyse d'images médicales, avec un intérêt particulier pour l'échographie dans diverses applications.  Le groupe a un solide bagage dans l'application de techniques de vision par ordinateur et d'apprentissage machine pour la résolution de problèmes en analyse d'images médicales.The student will develop a first prototype of the lip tracking software, possibly by integrating and adapting existing open-source code to our needs.  The student will then test the prototype software with input from a standard webcam in a variety of imaging conditions and document the results in an internship report.  The student will also be required to present the work to the research group towards the end of the internship. L'étudiant(e) développera un premier prototype du logiciel de suivi des mouvements des lèvres, possiblement en intégrant et en adaptant du code open-source existant à nos besoins.  L'étudiant(e) validera ensuite le prototype logiciel à partir d'images prises à l'aide d'une webcam standard dans diverses conditions d'acquisition et documentera les résultats dans un rapport de stage.  L'étudiant(e) devra aussi présenter son travail au groupe de recherche vers la fin du stage.Required: Strong programming skills in C++ and/or Python (preferably both), basic knowledge of the Linux operating system and its software development environments, basic knowledge in computer vision/image processing.

Sound exposure in the hospital can have deleterious effects on patients and practitioners. Clinicians perform worse on tasks involving patient monitoring in noisy and highly attentionally demanding environments. Research on the signal-to-noise ratio of alarms can decrease the overall sound exposure by decreasing the alarm fraction contribution of total sound. Alarms in the ICU sound frequently and 85-99% of cases do not require clinical intervention. As alarm frequency increases, clinicians develop ‘alarm fatigue’ resulting in desensitization, missed alarms, and delayed responses. This is dangerous for the patient when an alarm-provoking event requires clinical intervention but is inadvertently missed. Alarm fatigue can also cause clinicians to: set alarm parameters outside effective ranges to decrease alarm occurrence, decrease alarm volumes to an inaudible level; silence frequently insignificant alarms; and be unable to distinguish alarm urgency. Since false alarm and clinically insignificant alarm rates reach 80-90%, practitioners distrust alarms, lose confidence in their significance, and manifest alarm fatigue. Yet, failure to respond to the infrequent clinically significant alarm may lead to poor patient outcomes. Fatigue from alarm amplitude can be address pending that these alarms were produced at proper signal-to-noise ratios (SNR), as recent studies demonstrated that low to moderate SNR where sufficient for clinicians to react properly to alarms while considerably decreasing their perceived levels and annoyance.CRITIAS focuses on the development of various technologies designed to complement the human ear, from “intelligent” protection against extreme noise to hearing support and inset hearing diagnostics to the integration of advanced inter-individual communication systems. More fundamental research is also planned, particularly on the micro-harvesting of electrical energy using kinetic or thermodynamic processes integrated within a miniaturized in-ear device, in efforts to address future problems with regard to autonomy.The goal of this research project is to develop an real-time audio processing algorithm that could be implemented on a digital hearing protector equipped with external microphone and internal loudspeaker, such as the one developed by the EERS-ETS Industrial Research Chair in In-Ear Technologies (CRITIAS). To achieve this goal, the following steps will be conducted by the MITACS Globalink student, in collaboration with Dr. Schlesinger, and Prof. Voix:1. Manual segmentation of real-world audio recordings of ICU rooms (provided by Prof. Schlesinger), in order to identify quiet periods, alarm time epochs, speech activities, and co-occurrence of the aforementioned to determine masking effects;2. Adaptation of an automated alarm detection algorithm, previously developed in MATLAB by CRITIAS (provided by Prof. Voix), for the detection of alarm time epochs;3. Development of a real-time processing audio algorithm based on spectral substraction, utilizing the alarm period previously identified in step 2, and dynamically adjusting the SNR of the auditory alarm signals to match the target SNR for a given background noise level informed by work completed by Dr. Schlesinger;4. Validation of the developed algorithm off-line on real-world audio recordings for proper SNR adjustment;5. [OPTINAL] Implementation of the existing alarm detection algorithm (step 2) and newly developed denoising and SNR adjustment algorithms on the Auditory Research Platform (ARP) provided by CRITIAS. 6. [OPTIONAL] Remote validation of novel smart earplug during clinical scenarios utilizing the Center for Experiential Learning and Assessment (CELA) high-fidelity medical simulation center at Vanderbilt University Medical Center.Required experience:-Audio Signal Processing -Programming with MATLAB-DSP implementation
About 10% of aircraft accidents are related to meteorological phenomena such as icing.  Ice accretions on the wings or on the blades of an aircraft reduce lift and increase drag.  An aircraft can be certified to fly in icing conditions if it has proper ice protection systems. Often, these systems use heat to remove ice on critical aircraft part, such as anti-icing system using hot bleed air from engines. The design challenge is to use the less energy possible to heat the surface while keeping the aircraft safe to fly in icing conditions. The main objective of our research is to apply design of experiment (DoE) tools and optimisation tools to numerical study of aircraft anti-icing devices. The long-term goal is to propose methodologies and to develop software to assist in the design of ice protection systems for aircraft. Various softwares are used for the CFD studies: ANSYS, SU2, Paraview, Matlab as well as in house code.  The numerical simulations are carried out using supercomputer from Calcul Canada.  The study are carried out on various geometry, ranging from academic geometry such as hot air impinging jets on flat plate, to complex industrial geometry, such as rotating blade.Simulations numérique d'écoulement de fluide appliquées à l'aéronautique, la combustion et la ventilation.  En particulier, étudier le phénomène d'accrétion de glace et les systèmes de protection contre le givre pour les avions et les hélicoptères.  Les simulations sont faites avec des logiciels commerciaux, des logiciels libre et des codes maison.CFD simulation of various flow in aeronautics, combustion and ventilation.  In particular, study of ice accretion phenomenons and ice protection systems for aircraft and rotorcraft.  Numerical simulations are done with commercial, opensource and in house codes.Le stagiaire participera au développement d’un outil numérique permettant de prédire la quantité de chaleur nécessaire pour protéger une pale en rotation.  Le stagiaire devra d’abord prendre connaissance de la littérature scientifique pertinente. Selon les connaissances et intérêts du stagiaire, ses tâches consisteront à :1. Simuler numériquement (CFD) des écoulements sur des géométries académiques;  2. Analyser les résultats de simulation avec un outil de visualisation;  3. Faire des études paramétriques;  4. Utiliser des outils de programmation comme Matlab pour modéliser le transfert de chaleur;5. Diffuser les résultats à l’aide de rapports scientifiques.The trainee will participate in the development of a numerical tool to predict the quantity of heat necessary to protect a blade in rotation.  The trainee must first get familiar with the relevant scientific literature. According to the skills and interests of the student, its tasks may include:1. Build meshes on academic geometry relevant to anti-icing problem;2. Analyse data with visualisation software;3. Do parametric studies;4. Use data analysis software such, as Matlab to model heat transfer;5. Disseminate the results using scientific reports.Une bonne connaissance de la mécanique des fluides visqueux (écoulement externe, jet) et du transfert de chaleur est essentielle. La capacité de lire et de rédiger des rapports techniques en anglais est nécessaire.  Le stagiaire doit avoir un intérêt pour la simulation numérique et la programmation. De l'expérience avec des outils de générations de maillage, des outils CFD et de visualisation et le calcul numérique haute performance serait un plus.
Plusieurs logiciels sont utilisés pour les études CFD:  ANSYS, SU2, Paraview, Matlab et code de calcul maison. Les calculs sont réalisés sur les superordinateurs  de calcul Canada.  Plusieurs géométries sont étudiées, de la géométrie académique à la géométrie indutsrielle comme un profil aérodynamique, l’aile droite, l’aile effilée et l’aile en flèche.About 10% of aircraft accidents are related to meteorological phenomena such as icing.  Ice accretions on aircraft reduce lift and increase drag.  An aircraft can be certified to fly in icing conditions if it has proper ice protection systems.  The design challenge is to use the less energy possible to heat the surface while keeping the aircraft safe to fly in icing conditions. De-icing systems require less energy than anti-icing system, but aircraft must fly with small amount of ice.  It is thus important to predict the aircraft performance when ice accretes on the wing.Environ 10% des accidents d’aéronefs sont liés à des phénomènes météorologiques comme les précipitations givrantes.  L’accumulation de givre sur un aéronef réduit la portance et augmente la trainée. Les aéronefs sont équipés  de systèmes de protection contre le givre pour voler dans des conditions givrantes.   Le défi est d'utiliser le moins d'énergie possible pour chauffer la surface tout en gardant l'avion sécuritaire. Les systèmes de dégivrage nécessitent peu d’énergie mais implique que l’avion vole avec une petite quantité de glace.  C’est donc important de pouvoir prédire les performances aérodynamiques de l’avion quand de la glace s’accumule sur les ailes.The trainee will participate in the development of a data base to predict the aicraft performance degradation caused by ice accretion.  The trainee must first get familiar with the relevant scientific literature. According to the skills and interests of the student, its tasks may include:1. Build meshes on academic geometry relevant to icing problem;2. Analyse data with visualisation software;3. Do parametric studies;4. Disseminate the results using scientific reports.Le stagiaire participera au développement d’une base de donnée permettant de prédire la dégradation de performance d'un avion en situation givrante.  Le stagiaire devra d’abord prendre connaissance de la littérature scientifique pertinente. Selon les connaissances et intérêts du stagiaire, ses tâches consisteront à :1. Simuler numériquement (CFD) des écoulements sur des géométries académiques;  2. Analyser les résultats de simulation avec un outil de visualisation;  3. Faire des études paramétriques;  4. Diffuser les résultats à l’aide de rapports scientifiques.Good knowledge of viscous fluid mechanics (external flow) and heat transfer is essential. The ability to read and write technical reports in English is necessary.  The trainee must have an interest in numerical simulation and programming.Experience with mesh generation tools, Computational Fluid Dynamics (CFD), flow visualization software is required and super-computing tools will be helpful.
Le procédé de soudage par friction-malaxage (Friction Stir Welding: FSW) est de plus en plus utilisé pour l’assemblage de pièces de structure pour divers applications (aéronautique, automobile, transport, etc.) dans le but de remplacer la technique de rivetage. Cette technique permet de souder des matériaux dissimilaires variés, permettant ainsi une fabrication de structures non-homogènes et de mieux répondre aux besoins spécifiques en termes de propriétés mécaniques locales. Dans cette étude, le comportement mécanique en traction et fatigue de joints dissimilaires en aluminium (Série AA-2XXX) sera étudié.La microstructure et les propriétés mécaniques des joints FSW sont intimement liés aux paramètres de soudages (vitesse d’avance, de rotation, la profondeur de passe) et la géométrie du pion. Différentes conditions de soudage seront étudiées afin d’évaluer l’impact des paramètres de soudage et la microstructure complexe du joint sur ses propriétés mécaniques. Une caractérisation microstructurale complète sera effectuée à l’aide d’outils de caractérisation de pointe. Deux différentes échelles seront étudiées : i/ Une approche globale avec des essais mécaniques conventionnels dans le but d’évaluer le comportement mécanique macroscopique du joint par rapport à celui du métal de base. ii/ Une approche micromécanique (essais mécaniques couplés à des techniques de corrélation d’images) dans le but de déterminer les propriétés mécaniques locales et hétérogènes du joint.De plus, plusieurs traitements thermiques et thermomécaniques seront appliqués après soudure afin d’optimiser l’état métallurgique dans les joints en vue d’améliorer leur résistance mécanique.Prof. Philippe BOCHER is specialized in various manufacturing processes (welding, forging, induction, surface treatments, etc.) in order to improve the durability of aeronautical structural components under complex mechanical stresses. His research projects mainly concern the relationship existing between processes, microstructures and properties. Globally recognized for his competence in fatigue and mechanical characterizations, he recently developed sophisticated tools to assess the local mechanical properties of heterogeneous materials via high resolution digital image correlation techniques and in-situ mechanical tests. A non-exhaustive list of the facilities and research projects are available on the laboratory website (http://lopfa.etsmtl.ca/).Prof. Philippe BOCHER est spécialisé dans divers procédés de fabrication (soudage, forgeage, induction, traitements de surface, etc.) dans le but d’améliorer la durabilité de pièces de structure sous sollicitations mécaniques relativement complexes. Ses projets de recherche portent principalement sur le lien intime existant entre les procédés, les microstructures et les propriétés qui en découlent. Lui et son équipe ont développé un outil de pointe dans la caractérisation de propriétés mécaniques locales de matériaux hétérogènes à l’aide de techniques de corrélation d’images (DIC) et d’essais micromécaniques in-situ sur éprouvettes ultraminces. Site web du laboratoire: http://lopfa.etsmtl.ca/During the present internship, the student will have different roles. - First of all, he will prepare different friction stir welding joints with different welding parameters. - He will conduct a complete microstructural characterization of the different joints in order to evaluate the effect of process parameters on the local microstructure. He will use different metallographic technique to prepare specimens for optical and scanning electron microscopy.- He will manage the scheduling the machining of specimens dedicated for macroscopic and microscopic mechanical tests with the machining department. - He will perform tensile and fatigue tests to assess the macroscopic properties of the joints.- He will perform microtensile test under high resolution microscope in order to evaluate the local mechanical behavior of the joint.- He will have to link the microstructural observations and the global and local mechanical response of the joints.- The student will lead is project, organize and manage meetings.- The student will have to summary his work in presentations and in an article for publication in a journal.Lors du stage, l’étudiant aura différents rôles:- L’étudiant préparera lui-même des joints FSW avec différents paramètres de soudage.- Il effectuera une caractérisation microstructurale complète des différents joints obtenus dans le but d’évaluer l’effet du procédé sur la microstructure locale. Pour ce faire, il devra utiliser différentes techniques de préparation métallographique afin de réaliser des observations en microscopie optique et électronique à balayage.- Il dirigera la gestion de l’usinage des échantillons dédiés aux essais mécaniques macro- et microscopique.- Il effectuera des essais en traction et en fatigue afin d’obtenir le comportement mécanique des joints.- Il effectuera des essais de traction in-situ sous microscope haute résolution dans le but d’identifier la distribution hétérogène des champs de déformation dans le joint. - Il aura pour objectif de trouver la relation liant ses observations microstructurales et le comportement macro et microscopique des joints FSW.- L’étudiant devra gérer le projet, organiser des réunions et les conduire. - L’étudiant devra synthétiser ces travaux dans des présentations et préparer l’ébauche d’un article de journal scientifique.In order to achieve the different tasks expected during the internship, the student should have a theoretical background on mechanical testing and properties (tensile, fatigue), on materials science with a particular emphasis on phase transformations in metallic alloys, recrystallization mechanisms in metallic materials. Some experiences in metallographic preparations and microscopy techniques (optical and/or scanning electron microscopy) are encouraged but not mandatory.
Les revêtements sont employés dans de nombreux domaines d’application dans le but d’améliorer des propriétés spécifiques surfaciques d’un substrat (protection environnementale, contre les frottements, les impacts, etc.). Dans certaines applications, telles que les applications turbines aéronautiques et terrestre, l’emploi de revêtements vise notamment à protéger les pièces de structure contre les phénomènes d’oxydation à hautes températures et de corrosion à températures intermédiaires. Bien que la composition chimique de ces revêtements ait été optimisée depuis des décennies afin d’améliorer leur fonction spécifique, les propriétés mécaniques et de dilatation thermique doivent suivre certaines spécifications de compatibilité avec le substrat dans le but de limiter toutes défaillances prématurées de composants revêtus.A ce jour, les revêtements généralement utilisés pour les applications turbine sont des revêtements aluminiures ou MCrAlY. Ces matériaux ont un comportement quasi-fragile à basse température (< 600°C) et peuvent être la cause de fissures prématurées sous chargements thermomécaniques. C’est pourquoi, la caractérisation mécanique et l’amélioration des propriétés mécaniques de ces revêtements (limite d’élasticité et ductilité à basses températures) sont désormais d’un grand intérêt afin d’assurer une meilleure intégrité des composants revêtus.Dans la présente étude, différents revêtements vont être étudiés. L’objectif est de trouver une relation entre la microstructure des revêtements et leurs propriétés mécaniques dans un large domaine de températures. Différents traitements thermiques  et optimisation de la composition chimique seront effectués afin d’améliorer conjointement la limite d’élasticité à hautes températures et la ductilité à basses températures. Des essais micromécaniques sur échantillons ultraminces de revêtement seront effectués. Une base de données consistantes des propriétés des revêtements sera produites pour la modélisation future de matériaux revêtus.Prof. Philippe BOCHER is specialized in various manufacturing processes (coatings, welding, forging, induction, surface treatments, etc.) in order to improve the durability of aeronautical structural components under complex mechanical stresses. His research projects mainly concern the relationship existing between processes, microstructures and properties. He recently developed sophisticated tools to assess the local mechanical properties of heterogeneous materials at sub-grain levels via high resolution digital image correlation techniques and in-situ mechanical tests on micrometric think specimens. A non-exhaustive list of the facilities and research projects are available on the laboratory website (http://lopfa.etsmtl.ca/).Prof. Philippe BOCHER est spécialisé dans divers procédés de fabrication (revêtements, soudage, forgeage, induction, traitements de surface, etc.) dans le but d’améliorer la durabilité de pièces de structure sous sollicitations mécaniques relativement complexes. Ses projets de recherche portent principalement sur le lien intime existant entre les procédés, les microstructures et les propriétés qui en découlent. Lui et son équipe ont développé un outil de pointe dans la caractérisation de propriétés mécaniques locales de matériaux hétérogènes à l’échelle sub-granulaire à l’aide de techniques de corrélation d’images (DIC) et d’essais micromécaniques in-situ sur éprouvettes ultraminces. Une liste non exhaustive des équipements et During the present internship, the student will have different roles. - The student will performed various heat treatments on the coatings under inert atmosphere to form various microstructures. - He will conduct a complete microstructural characterization of the different coatings and for the various heat treatments (optical and scanning electron microscopy). For this purpose, he will use different metallographic techniques to prepare specimens.- He will prepare microtensile free-standing coating specimens with a dedicated technique developed in the laboratory.- He will perform microtensile tests on free-standing coating specimens at different tempratures in order to assess the brittle to ductile transition temperature and the mechanical strength properties of the coatings.- He will perform microtensile tests under high resolution microscope in order to investigate local damage responsible of the low ductility of the different coatings at low temperature.- He will have to link the microstructural observations and the global and local mechanical response of the coatings.- The student will lead is project, organize and manage meetings.- The student will have to summary his work in presentations and in an article for publication in a journal.Lors du stage, l’étudiant aura différents rôles:- L’étudiant effectuera différents traitements thermiques sur des revêtements sous atmosphères inertes afin de générer différentes microstructures.- Il effectuera une caractérisation microstructurale complète des différents revêtements et ce, pour les différents traitements thermiques (microscopie optique et électronique à balayage). Pour ce faire, il devra utiliser différentes techniques de préparation métallographique.- Il préparera des échantillons de microtraction à l’aide d’outils spécifiquement développés dans le laboratoire. - Il effectuera des essais de microtraction à différentes températures dans le but d’obtenir la température de transition fragile-ductile et les propriétés mécaniques des différents revêtements.- Il effectuera des essais de traction in-situ sous microscope haute résolution dans le but d’identifier les mécanismes d’endommagement responsable de la faible ductilité des revêtements à basses températures. - Il aura pour objectif de trouver la relation liant ses observations microstructurales et le comportement macro et microscopique des revêtements.- L’étudiant devra gérer le projet, organiser des réunions et les conduire. - L’étudiant devra synthétiser ces travaux dans des présentations et préparer l’ébauche d’un article de journal scientifique.In order to achieve the different tasks expected during the internship, the student should have a theoretical background on mechanical testing and properties (tensile, fatigue, creep), on materials science with a particular emphasis on phase transformations in metallic alloys, surface reactivity (high temperature oxidation/corrosion). Some experiences in metallographic preparations and microscopy techniques (optical and/or scanning electron microscopy) are encouraged but not mandatory.

Research on eHealth focuses on employing computer and information technology for improving the health services provided to the public in general. Among other goals, eHealth aims at delivering high quality solutions for tracking and monitoring the development of illnesses and conditions which, for example, permit patients and their carers (e.g. doctors, nurses, family members) to know the progress of their conditions, follow medication regiments, or measure goal achievement.  A critical challenge is how to personalize (i.e. customize the use of) the IT solutions to the concrete needs of each patient because his/her context which can vary significantly from one person to another with the same illness or condition. Among others, Cloud Computing and Data Science have shown great potential to help achieving these goals of eHealth. The proposed student project is part of a larger research project that aims to use these two paradigms for developing customized solutions for assistive technology for autism --- a neurological condition that affects social, intellectual, and developmental aspects of people. The student project consists on developing software modules for recording, processing, and analyzing multi-modal data (e.g. text, sound, bio signals, geo position, etc.). The data gathered will be analyzed with data mining tools and used for the customization process of the assistive technologies we are developing. My specialization area is in software customization, software evolution, software testing, software product lines, and search based software engineering. Currently one of my interests with this project is applying these areas in the subject of eHealth systems where technologies for Cloud Computing and Data Science could be exploited specially for monitoring and supporting several health conditions.The student will implement several software modules that permit recording, processing, and analyzing multi-modal data using a Cloud Computing infrastructure. The student will gather the requirements for those modules, devise a suitable software architecture and implementation plan. The student will test and evaluate his/her implementation using multiple data samples.Good programming skills and knowledge of object-oriented systemsNot afraid to learn new and challenging technologies in a short timeWilling to interact with an international team of students and professorsVery basic knowledge of Cloud Computing and Data Science would be desirable but not essential
Le projet de recherche consiste en cinq grandes étapes : 1) courte revue de la littérature,2) caractérisation de matériaux de terre, 3) études des enduits de terre, 4) étude de la durabilité à l’eau, 5) rédaction d’un rapport. La revue de la littérature comprend la lecture de rapports et d’articles scientifiques pour confirmer les protocoles expérimentaux. La caractérisation de la terre est accomplie par des méthodes géotechniques et d’autres méthodes avancées. Les enduits de terre seront testés pour déterminer les paramètres de la fluidité, l’angle de contact, le coefficient de capillarité, les propriétés adhésives, le module élastique, la résistance à la flexion et la variabilité dimensionnelle. Les enduits sont ensuite modifiés avec des stabilisants naturels et caractérisés avec la même procédure. La durabilité à l’eau commence par l’identification des types d’eau (liée chimiquement et évaporable. Ensuite, de gonflement et de retrait sont réalisés, parmi d’autres. Les étudiants sont tenus de documenter leur approche expérimentale et d’écriture un rapport de projet à la fin. The interest for earth construction is growing in many locations in the world. In North America, earth materials are appreciated for aesthetics reason, but these materials are not well understood, on the characterization side, for their properties and durability. The research area is on the characterization of the earth as complex materials, especially the surface properties and the durability toward water of the finished materials. The surface properties and the flow of the earth materials are to study, with the addition of natural stabilizers. L’intérêt pour les matériaux de construction écologique augmente dans plusieurs endroits dans le monde. En Amérique du Nord, les matériaux de terres sont appréciés pour leur esthétisme, mais ces matériaux ne pas bien compris, à la fois pour la caractérisation de la terre, que ses propriétés et sa durabilité. Le domaine de recherche est sur la caractérisation de la terre comme un matériau complexe, particulièrement ses propriétés de surface des matériaux finis et sa durabilité à l’eau. Les propriétés de surface et d’étalement des enduits de terre sont à étudier, selon l’ajout de stabilisants naturels.- L’étudiant doit écrire ses protocoles expérimentaux, à partir de documentation.- L’étudiant doit réaliser les expériences. - L’étudiant doit documenter son travail et écrire un rapport. The student must have the following competencies:- Autonomy in the laboratory, - Scientific mind, - Ability to document and write reports. 

Development of mobile applications is a growing market with hundreds of so-called apps added each month to stores like Apple’s or Google’s. Apps commonly focus on concrete niche markets and usually come with configuration capabilities that allow them to adapt to the needs of their users. The project will analyze the usability of our customization approach (tool and methodology) to help developers add better customization support to their apps.  As concrete case study, the student will focus on applying our approach to open-source apps develop for children with autism – a neurological condition that affects social, intellectual, and developmental aspects of people.My specialization area is in software customization, software evolution, software testing, software product lines, and search based software engineering. Currently one of my interests with this project is applying customization techniques and tools for App development and implementation.The student will analyze the implementation of a selected group of open-source apps for autism and apply our customization approach to evaluate its usability, the advantages and disadvantages, as well as to propose suggestions for its improvement.Good programming skills and knowledge of object-oriented systemsNot afraid to learn new and challenging technologies in a short timeWilling to interact with an international team of students and professorsVery basic knowledge of app development would be desirable but not essential
Full duplex technology is widely used in wireless communication and is emerging as the technology of choice for 5G systems. Duplexers are three port devices that allow the connection of the transmitter and receiver to a single antenna by routing the transmitted signal from the transmitter to the antenna and the received signal from the antenna to the receiver. They are used to isolate the high power transmitter from the ultra-low power receiver that share the same antenna. Leakage from the transmitter to the receiver can drown the received signal resulting in loss of communication. Therefore, it is essential that the isolation between the transmitter and receiver in the duplexer be as high as possible. This project consists of designing balanced duplexers that provide increased isolation between transmitter and receiver through the use of analog signal cancellation circuitry. The circuitry will consists of multiple couplers to be designed and prototyped in LTCC technology along with filters provided by QualComm, a supporting partner of this project.  Professor Kouki is the Founding Director of the LTCC@ÉTS Laboratory at ÉTS. His research interests are in the areas of modeling, simulation and design of active and passive microwave and mm-wave devices and circuits, intelligent and efficient RF front-ends, 3D circuits in LTCC, applied computational electromagnetics, RFID and wireless powering of biosensors, and antennas and propagation modeling. His research work has led directly to the creation of three start-ups and netted over 240 publications and 8 granted patents, one of which has been licensed to a major supplier of RF components for cell phones.- Establish target specifications for the high isolation duplexer in bands 1 (1.9-2.2 GHz) and 7 (2.5-w.7 GHz).- Design, simulate and prototype wideband couplers for use in the high isolation duplexer using low-loss LTCC. - Characterize the fabricated cKnowledge of general microwave techniques.Knowledge of network parameters (s-parameters).Experience in using Keysight's Advanced Design System (ADS).Basic knowledge if field simulation tools is a plus.

La réalité virtuelle (RV) est de plus en plus utilisée pour la réadaptation physique et motrice. Ceci est en grande partie du au fait qu’elle permet un haut niveau de contrôle sur toutes les variables de l’environnement virtuel. En RV immersive, il est aussi possible de contrôler comment un utilisateur perçoit son propre corps en le remplaçant par celui d’un égo-avatar virtuel. Lorsque la latence est suffisamment faible et qu’il y a une bonne synchronisation entre les mouvements d’un utilisateur et ceux de son avatar, ça occasionne l’illusion que l’avatar est en fait le corps réel de l’utilisateur. Cette illusion s’appelle l’appropriation (ownership) ou incarnation. Plusieurs études en psychologie ont montré que l’appropriation affecte le comportement de l’utilisateur dans la RV. Si un segment du corps de l’avatar est placé à une position différentes de cette du corps de l’utilisateur, l’appropriation crée une dérive proprioceptive où l’utilisateur perçoit la position de son corps comme étant proche de celle de l’avatar. Dans nos projets récents, nous avons utilisé cette illusion d’appropriation pour montrer qu’il est possible de manipuler la cinématique de la marche d’un utilisateur en manipulant le mouvement de son égo-avatar temps-réel. L’objectif de projet proposé est de perfectionner le modèle biomécanique de notre avatar pour obtenir une représentation plus réaliste des mouvements des membres supérieurs et de démontrer la faisabilité d’utilisé cet avatar, combiné à des vibrateurs placés sur les tendons qui donnent l’illusion de mouvement, pour induire des changements inconscients aux mouvements d’un utilisateur.Professor Labbe's previous work focused on the development of tools for evaluating lower limb biomechnics and of virtual environements for cognitive training of athletes, in order to improve the quality of their movement. His current research interests are related to the development of interactive virtual reality environements for physical rehabilitation, motor learning and injury prevention. Professor Labbe's projects typically bring together engineers, clincians and experts in neuroscience and motor control.Les travaux antérieurs du professeur Labbé portent sur le développement d'outils d'évaluation de la biomécanique des membres inférieurs et sur le développement d'environnements virtuels pour l'entrainement cognitifs d'athlètes élites, en vue d'améliorer la qualité de leurs mouvement. Ses intérêts de recherche portent sur le développement de systèmes de réalité virtuelle intéractifs pour la réadaptation physique, l'apprentissage moteur et la prévention de blessures. Les projets de recherche du professeur Labbe combinent typiquement des ingénieurs, cliniciens et experts de la neuroscience/contrôle moteur.The student will be involved in developing, implementing and validating the biomechanical model of the upper limb and trunc. He (she) will be responsible for the feasibility study which will include  data acquisition (VR display, vibrators, motion capture), kinematic analysis, biostatistics and interpretation of results.L'étudiant(e) sera impliqué(e) sera impliquée dans la conception, implémentation et validation du modèle biomécanique des membres supérieurs et du tronc. Il (elle) sera responsable de l'étude de faisabilité qui inclura : l'acquisitions des données (réalité virtuelle, vibrations, capture de mouvement), l'analyse de la cinématique, les statistiques et l'interprétation des résultats.Interested candidate should minimally have some programming experience. Experience in 3D programming or in gaming engines such as Unity 3D would be useful. It would be desirable for the candidate to have some experience in musculoskeletal modelling, kinematic modelling, motion capture/analysis or virtual character animation.
Les athlètes de sports d’équipe doivent suivre et gérer une grande quantité d’information dans leur champ visuel. Ceci occasionne une charge cognitive qui réduit l’attention qui est disponible pour l’exécution de tâches motrices, ce qui diminue la performance sportive. Des études récentes ont montré qu’une tâche perceptivo-cognitive non-spécifique de suivi de cibles multiples – Multiple object tracking (MOT) – peut être utilisée pour simuler cette charge cognitive. De plus, il a été montré que la performance dans une tâche de MOT en réalité virtuelle peut être améliorée à l’aide de séances d’entrainement. Dans notre recherche récente, nous avons trouvé que pour plusieurs athlètes, cette charge cognitive mène à une dégradation de la biomécanique de l’atterrissage lorsqu’ils ont de la fatigue musculaire. Cette dégradation de la biomécanique augmente la mise sous tension du ligament croisé antérieur (LCA). Elle pourrait aussi être liée à un plus grand risque de rupture du LCA sans contact, qui a récemment été associé à des facteurs cognitifs. L’objectif du projet proposé est de déterminer si un protocole d’entrainement cognitif en réalité virtuelle réduit la dégradation de la biomécanique de l’atterrissage en présence d’une charge cognitive. Un objectif secondaire sera d’identifier les caractéristiques d’un individu qui peuvent servir à prédire si sa biomécanique sera dégradée par une charge cognitive de situation de jeu et s’il bénéficierait d’un entrainement perceptivo-cognitive. Professor Labbe's previous work focused on the development of tools for evaluating lower limb biomechnics and of virtual environements for cognitive training of athletes, in order to improve the quality of their movement. His current research interests are related to the development of interactive virtual reality environements for physical rehabilitation, motor learning and injury prevention. Professor Labbe's projects typically bring together engineers, clincians and experts in neuroscience and motor control.Les travaux antérieurs du professeur Labbé portent sur le développement d'outils d'évaluation de la biomécanique des membres inférieurs et sur le développement d'environnements virtuels pour l'entrainement cognitifs d'athlètes élites, en vue d'améliorer la qualité de leurs mouvement. Ses intérêts de recherche portent sur le développement de systèmes de réalité virtuelle intéractifs pour la réadaptation physique, l'apprentissage moteur et la prévention de blessures. Les projets de recherche du professeur Labbe combinent typiquement des ingénieurs, cliniciens et experts de la neuroscience/contrôle moteur.The student will be involved in establishing the test protocol, recruiting of subjects, data acquisition (cognitive tests, motion capture, force platforms), kinetic and kinematic analysis, biostatistics and interpretation of results.L'étudiant(e) sera impliqué(e) dans la définition du protocole expérimental et le recrutement des sujets. Il (elle) sera responsable de l'acquisitions des données (tests cognitifs, capture de mouvement, plateformes de force), l'analyse de la cinétique et de la cinématique. Il (elle) devra utiliser des méthodes statistiques et de classification de données ainsi que participer à l'interprétation des résultats.For this project, applicants should have experience/interest in biomechanics, motion capture, motion analysis, data classification. Interest in motor control, division of attention, sports performance is desirable.
Merci de lire la description en anglais.Signal processing, Features extraction, ModelingTraitement du signal - extraction de paramètres  - modélisationA study of the state-of-the-art in newborn cry signalsAnalyze some cry signalsWork on some acoustic cry signalsSimulation using real signalsMerci de lire la description en anglais.1) Background in Signal Processing2) Matlab

The project consist of an access point router running an open source firmware (OpenWRT or LEDE or manual install of the utilities required) that will run a scan service to feed a big data back-end system. The service will perform a WIFI (2.4 GHz and 5 GHz) and a Bluetooth scan on connected and non-connected (promiscuous mode) devices. The project only covers the proximity detection without involving any concept of a beacon and user profile (App).The objectives of the project are to detect a user in an environment and collect this public information. Specifically, we want to:1. Detect MAC addresses that are close to the access point.2. Detect the distance between the user and the access point. 3. Detect presence of connected and non connected devices (promiscuous mode).4. Calculate the number of minutes of active presence and frequency of each users.5. Use GeoIP or Google Api to Link IP address to lat/long. See table 2 below to see the type of data to collect.6. On a map, display all access points and users in real-time.7. Find user speed.8. Verify the quality of the data collected from points 1 to 7.9. Document the solution. This intern project will potentially lead to a Master's project and a scholarship provided by the supervisor.Network programmingInternet of ThingsRoutingWirelessCloud computingNetwork optimizationThe student will be working in a project in partnership with world-class industrial partners, including Ericsson and Videotron. He will implement an application on an OpenWRT-enabled router to detect mobile users who are connecting to the routers. He will also implement a back-end service to locate users in a database provided by the service provider.ProgrammingLinuxNetworking



The intern will use perform empirical analyses of various open-source projects using tools such as Pharo/Moose, R Studio, etc. The analyses will be done on design qualities such as stability, fault-proneness, change-proneness, etc. Analyses of the designs of object-oriented software (Java, C#, C++, etc.) with respect to long-term reuse and stability. Proposing empirically-based strategies for developers to produce code with better long and short-term reusability.The student will put in place a pipeline for data collection (data mining) and analysis, based on theoretical experimentation guided by the professor and other researchers in the team. Familiarity with open-source software repositories (Github) and tools (git, svn), programming and design with object-oriented design heuristics (GoF patterns), and ideally R Studio for statistical analyses. The Pharo/Moose environment is a smalltalk dialect, which is not a necessary skill for applicants (but a plus). Applicants can become familiar with this technology via the MOOC: http://files.pharo.org/mooc/
Les éléments discrets sont de plus en plus utilisés en géotechnique pour modéliser les applications et les problèmes qui dépendent essentiellement du comportement des sols à l'échelle des grains, par exemple l'érosion interne (migration des particules à l'intérieur d'un sol). Avec la méthode des éléments discrets (DEM), chaque particule est modélisée individuellement. Leur déplacement est calculé à partir de la deuxième loi de Newton (F = m a) et à partir de modèles de contact qui définissent les forces entre les particules qui sont en contact. Comme c'est le cas avec les autres méthodes numériques, les résultats de la DEM doivent être validés avec des résultats expérimentaux. Une avenue prometteuse pour la validation des résultats de DEM est la reconstruction 3-D de spécimens de sol à l'aide de la tomographie rayons X (CT scan). L'objectif principal de ce projet est de programmer un script qui permettra de générer automatiquement une liste de grains avec leur position et leur rayon à partir d'une reconstruction obtenue avec un CT scan. Plusieurs langage de programmation pourraient être utilisés pour programmer l'outil (p.ex. C++, JAVA, Python et MATLAB). Pour simplifier le problème, des reconstructions obtenues pour des échantillons de billes de verre sphériques seront initialement utilisées.L'outil sera éventuellement utilisé pour 1) générer des spécimens pour la DEM à partir de spécimens de laboratoire, et 2) pour comparer des résultats expérimentaux avec ceux obtenus par DEM. Par exemple, des colonnes remplies de sol pour des essais d'érosion interne pourraient être scannées avant et après avoir été soumises à un écoulement d'eau et à un gradient hydraulique. Un modèle DEM pourrait être généré à partir du spécimen réel dans son état initial, puis il pourrait être testé virtuellement et comparé au spécimen réel à la fin de l'essai. My main research subjects are hydrogeology, geotechnical engineering and numerical modelling. My current graduate students work on internal erosion in earthfill dams, multiphysics modelling with finite elements and discrete elements, and experimental soil mechanics. This internship is part of a series of projects centered on the programming of an interface between COMSOL (finite elements or FEM) and YADE (discrete element or DEM).Mes principaux sujets de recherche sont l’hydrogéologie, la géotechnique et la modélisation numérique. Mes étudiants gradués travaillent actuellement sur l’érosion interne dans les barrages en remblai, la modélisation de phénomènes couplés à l'aide d'éléments finis et d'éléments discrets, et la mécanique des sols expérimentale. Ce stage fait partie d’une série de projets centrés sur la programmation d'une interface entre les logiciels COMSOL (éléments finis ou FEM) et YADE (éléments discrets ou DEM). The student will be working under the direct supervision of Professor François Duhaime and Mr. Pouyan Pirnia, a Ph.D. student who is specialized in DEM and programming. The student will have access to 3D reconstructions obtained from the CT scan at École de technologie supérieure. If need be, he will also do some CT scan. The intern could also help with the preparation of a journal paper. L'étudiant travaillera sous la supervision immédiate du professeur François Duhaime et de M. Pouyan Pirnia, un étudiant au doctorat qui est spécialisé dans la DEM et la programmation. L'étudiant aura accès à des reconstruction 3-D de milieux poreux obtenues avec le CT scan de l'École de technologie supérieure. Si nécessaire, l'étudiant devra réaliser d'autres tomographies rayon X. Le stagiaire pourrait aussi aider à la préparation d'un article de revue.Engineering and computer science students are invited to apply. Ideally, the student should be familiar with one of the following programming langages: Python, C++, JAVA and MATLAB. The student must be interested in numerical modelling and programming.

The Building Information Modeling (BIM) approach is significantly changing the way construction projects are carried out and the architectural, engineering, construction and operation (AECO) firms face important challenges in their attempts to adopt the BIM. While the early research on BIM was focused on the technological aspects, it is important to note that the array of expertise encompassed by BIM has considerably evolved over time, with perspectives ranging from information technologies to organization- and processes-related issues. While several series of conferences and communities have developed around these issues for a better adoption of BIM, it remains very challenging to clearly define the contours of the BIM approach as scientific discipline.This research project is part of a wider reflection that aims at portraying the BIM approach as a scientific discipline. It focuses on a systematic review of the scientific literature published over the past 10 years in order to identify the bibliometric themes, trends and clusters of the BIM research. The results of the study should enable researchers and practitioners to better position themselves in relation to the evolution of the BIM approach and thus better adapt it to the real needs of industry in general and of Quebec firms in particular.A methodological approach has already been developed and consolidated at the ETS to carry out this type of systematic review. The chosen student will therefore benefit from the existing methodology. Moreover, he will find the context necessary to carry out a rigorous study leading to sound results.Conrad Boton is Professor in the department of Construction Engineering at ETS. As part of his research activities, he studies the technological and organizational challenges related to the Building Information Modeling (BIM) approach. He is particularly interested in improving the existing tools and conceptual frameworks to support the complexity of collaboration in the construction industry.• Literature review in the domains of Building Information Modeling.• Drafting of a scientific article• Comfortable with scientific reading and reasoning• Experience in technical or scientific writing• Creative, adaptable and autonomous• Good communication skills
Research in 3D computer graphics, character creation, and numerical geometry is ongoing in the Multimedia Lab at ÉTS. The topic of character creation remains difficult because humanoid characters are expected to have a high level of realism in their appearance and animation. It is thus beneficial to allow the transfer of attributes (mesh parts, animation controls, textures, etc.) from a character to another to ease the preparation of this new character. The intern is expected to work on state of the art algorithms that operate on surfaces and other attributes relevant to character creation and animation. The intern will likely read state-of-the-art scientific papers and implement some of the algorithms found in these papers, with some help of the project team members. The intern will work in the Multimedia Lab of the École de technologie supérieure (ÉTS), Montreal, Canada. He will have access to a desk and a workstation with the required software for the internship. ÉTS is located in the heart of Montreal. It is easily accessible by public transportation and is walking distance to downtown Montreal. Eric Paquette’s conducts research in Computer Graphics, and on the specific topics of animation, fluid simulation, geometric correspondence, and simulation of natural phenomena.The student will be involved in working together with master’s and Ph.D. students by designing and implementing state of the art Computer Graphics algorithms. The intern will work with Ph.D. students within a team of two to four students. The project will likely involve creating new and improving current computer graphics code bases. Most of the code will be in C++ while some parts might involve some integration with Matlab. The project is also likely to involve working with programming libraries such as STL, Boost, Qt, libQGLViewer, eigen, glm, and AssImp. The project might also involve the use of 3D software such as Blender or SideFX Houdini. It is expected that the intern will learn some of these technologies while doing his internship.The ideal student enjoys mathematics and vector algebra, and has some knowledge in Computer Graphics. The ideal student is also a capable C++ programmer. Experience with Blender (or other similar software) or 3D APIs such as OpenGL and Direct3D, is an asset. Knowledge of Matlab is an asset.
Research on fluid simulation is ongoing at the Multimedia Lab of ÉTS, currently focusing on the simulation of liquids and melting. This research is conducted in collaboration with Digital District Canada, one of the successful visual effects studios from Montreal. Fluid simulation requires lengthy computation times and should allow some artistic control. Parallel computation approaches are promising for reducing the computation times. Exploring and intermixing different simulation paradigms is also another avenue to improve the stability of the simulation and reduce the computation times. The intern is expected to work on state of the art algorithms in fluid simulation. The intern will likely read state-of-the-art scientific papers and implement some of the algorithms found in these papers, with some help of the project team members. The intern will work in the Multimedia Lab of the École de technologie supérieure (ÉTS), Montreal, Canada. He will have access to a desk and a workstation with the required software for the internship. ÉTS is located in the heart of Montreal. It is easily accessible by public transportation and is walking distance to downtown Montreal. Eric Paquette’s conducts research in Computer Graphics, and on specific topics of animation, fluid simulation, geometric correspondence, and simulation of natural phenomena.The student will be involved in working together with master’s and Ph.D. students by designing and implementing state of the art Computer Graphics algorithms. The intern will work with Ph.D. students within a team of two to four students. The project will likely involve creating new and improving current computer graphics code bases. Most of the code will be in C++ while some parts might involve some integration with Matlab. The project is also likely to involve working with programming libraries such as STL, Boost, Qt, libQGLViewer, eigen, glm, and AssImp. The project might also involve the use of 3D software such as Blender or SideFX Houdini. It is expected that the intern will learn some of these technologies while doing his internship.The ideal student enjoys mathematics, vector algebra, calculus, and physics, and has some knowledge in Computer Graphics. The ideal student is also a capable C++ programmer. Experience with Houdini SideFX (or other similar software) or 3D APIs such as OpenGL and Direct3D, is an asset. Knowledge of Matlab, undergraduate course in parallel computing (multi-core or GPU), and undergraduate course in computational fluid simulation are assets.

La conception de systèmes physiques pour la simulation peut être une tâche difficile. Par exemple, la sélection des valeurs appropriées pour les paramètres physiques, tels que la masse et la raideur, peut avoir un impact drastique sur la stabilité d'une simulation. Ceci est peut-être plus important pour les applications en temps réel, comme les jeux vidéo et la réalité virtuelle, où le maintien de la fréquence d'images et de la stabilité est très important. Beaucoup des solutions existantes pour préserver ces caractéristiques modifient la simulation au moment de l'exécution. Alternativement, ce projet explorera des solutions qui permettent à l'utilisateur d'éviter de prendre de mauvaises décisions de conception en intégrant l'analyse numérique du système physique dans le cadre de l'interface utilisateur. Le résultat de ce projet sera un ensemble d'outils pour reduire les compétences requises pour concevoir des simulations physiques. De plus, cet outil recommandera des améliorations pour la modèle en fonction de l'analyse. Nous espérons que ce sera une aubaine pour les concepteurs de contenu dans de nombreuses industries, telles que les jeux vidéo, les VR et les applications de formation interactive.My area of research is computer graphics and animation. Specifically, physics-based animation for real-time applications, such as video games and VR. Selected topics I have worked on include algorithms for fast and efficient physics simulation, multi-body dynamics, motion control for 3D characters, performance capture, and modeling for virtual environments. I am also interested in applying machine learning methods to computer animation problems. Mon domaine de recherche est l'infographie et l'animation. Plus particulièrement, l'animation basée sur la physique pour les applications en temps réel, telles que les jeux vidéos et VR. Les sujets sur lesquels j'ai travaillé incluent des algorithmes pour la simulation de physique rapide et efficace, la dynamique multi-corps, le contrôle de mouvement pour les personnages 3D, la capture de mouvement, et la modélisation pour les environnements virtuels. Je suis aussi intéressé à appliquer des méthodes machine learning aux problèmes d'animation par ordinateur.You will get to build a number of interesting and challenging physics simulations involving 3D characters, articulated robots, vehicles, cranes, and more! You will then create algorithms that analyze the design and creation of these simulation and provide non-expert users about how their simulations could be improved. Finally, these algorithms will be realized and implemented as part of a software for designing physics-based 3D models. Vous allez construire un certain nombre de simulations de physique intéressantes et stimulantes impliquant des personnages 3D, des robots articulés, des véhicules, des grues, et plus encore! Vous allez ensuite créer des algorithmes qui analysent la conception et la création de ces simulations et fournissent aux utilisateurs non experts la manière dont leurs simulations pourraient être améliorées. Enfin, ces algorithmes seront réalisés et mis en œuvre dans le cadre d'un logiciel de conception de modèles 3D basés sur la physique.You should have a strong background in linear algebra and numerical methods. A basic understanding of differential calculus is also required. Experience with programming a real-time physics or game engine is preferred (e.g. Unreal, Unity, Bullet), or experience with a graphical user interface toolkit such as Qt. 
Ce projet se concentrera sur la conception informatique et la fabrication de mouvements balistiques pour les objets 3D. L'objectif sera d'explorer l'utilisation du mouvement balistique pour créer des exemples intéressants de sculpture cinétique et d'art de l'ombre. Le résultat sera un appareil pour synthétiser les trajectoires balistiques des collections d'objets du monde réel sur la base d'une optimisation numérique qui servira à générer des motifs fascinants et complexes qui ne peuvent être réalisés qu'en lançant les objets au bon moment, vitesse, et direction. Ce projet réside vraiment à l'intersection de l'art, de l'ingénierie et du design informatique.My area of research is computer graphics and animation. Specifically, physics-based animation for real-time applications, such as video games and VR. Selected topics I have worked on include: algorithms for fast and efficient physics simulation, computational fabrication, multi-body dynamics, motion control for 3D characters, and performance capture. I am also interested in machine learning methods applied to computer animation problems. Mon domaine de recherche est l'infographie et l'animation. Plus particulièrement, l'animation basée sur la physique pour les applications en temps réel, telles que les jeux vidéos et VR. Les sujets sur lesquels j'ai travaillé incluent des algorithmes pour la simulation de physique rapide et efficace, la dynamique multi-corps, le contrôle de mouvement pour les personnages 3D, la capture de mouvement, fabrication informatique, et la modélisation pour les environnements virtuels. Je suis aussi intéressé à appliquer des méthodes machine learning aux problèmes d'animation par ordinateur.Your main role on this project will be to design the hardware and software for a mechanical system which can throw a collection of physical objects into the air, thus creating ballistic motions. The system will be built (or fabricated) and evaluated for its accuracy and reliability. This will be done using an in-house motion capture system. Finally, you will use the system to create interesting examples of kinetic sculpture and ballistic shadow art.Votre rôle dans ce projet sera de concevoir le matériel et les logiciels pour un système mécanique qui peut jeter une collection d'objets physiques dans l'air, créant ainsi des mouvements balistiques. Le système sera construit, ou fabriqué, et évalué pour sa précision et sa fiabilité. Cela se fera à l'aide d'un système de capture de mouvement interne. Enfin, vous utiliserez le système pour créer des exemples intéressants de sculpture cinétique et d'art ombre balistique.This project requires a unique student with strong programming skills and a background working with robotics hardware (control and logic I/O board, actuators). Experience with mechanical design or 3D printing is also required.  A basic understanding of numerical optimization techniques is also helpful.
Récemment, il y a eu une prolifération de techniques pour synthétiser le mouvement des personnages basés sur la physique impliqués dans la marche, l'exécution, le saut et les mouvements agiles. Mais les méthodes de contrôle pour l'empoignant et la manipulation restent insaisissables, en particulier pour les applications en temps réel telles que les jeux vidéo. Cela s'explique en partie par les défis posés par le contact, qui introduit des discontinuités et une non-linéarité dans le paysage de la planification des mouvements. Ce projet explorera des stratégies de contrôle pour les personnages 3D impliquant des tâches d'empoignant et de manipulation riches en contacts qui se généralisent à travers des modèles de personnage et des objets. Le résultat de ce projet sera un cadre pour synthétiser des mouvements d'empoignant complexes pour les personnages dans les jeux vidéo et les applications VR, leur donnant les mêmes capacités d'interaction qu'un vrai humain! Ce projet se situe à l'intersection de la simulation physique, du contrôle et machine learning.My area of research is computer graphics and animation. Specifically, physics-based animation for real-time applications, such as video games and VR. Selected topics I have worked on include: algorithms for fast and efficient physics simulation, computational fabrication, multi-body dynamics, motion control for 3D characters, and performance capture. I am also interested in machine learning methods applied to computer animation problems. Mon domaine de recherche est l'infographie et l'animation. Plus particulièrement, l'animation basée sur la physique pour les applications en temps réel, telles que les jeux vidéos et VR. Les sujets sur lesquels j'ai travaillé incluent des algorithmes pour la simulation de physique rapide et efficace, la dynamique multi-corps, le contrôle de mouvement pour les personnages 3D, la capture de mouvement, fabrication informatique, et la modélisation pour les environnements virtuels. Je suis aussi intéressé à appliquer des méthodes machine learning aux problèmes d'animation par ordinateur.You will join a larger research group made up of Ph.D. and Master's students doing character animation research. Your role will to develop control algorithms for characters in a physics-based game environment. This includes tasks such as 3D modeling and writing C++ code to test the control algorithms.  You will also be involved in motion capture experiments involving object manipulation and grasping interaction. Vous rejoindrez un groupe de recherche composé de les etudiants doctorat et de master en recherche d'animation de personnage. Votre rôle sera de développer des algorithmes de contrôle pour les personnages dans un environnement de jeu basé sur la physique. Cela comprend des tâches telles que la modélisation 3D et l'écriture du code C ++ pour tester les algorithmes de contrôle. Vous participerez également à des expériences de capture de mouvement impliquant la manipulation d'objets et l'empoignant interaction.You should have a strong background in animation and computer graphics, as well as a solid understanding of linear algebra and numerical optimization. Experience writing code in C++ or Python is also a requirement.
Le projet de recherche comprend quatre grandes étapes : 1) courte revue de la littérature, 2) modélisation des propriétés thermiques d’un scénario de base, 3) modélisation d’autres scénarios et 4) rédaction du rapport. La revue de la littérature comprend la lecture de rapports et d’articles scientifiques pour confirmer la procédure de modélisation. La modélisation sera réalisée avec les logiciels Comsol et Matlab. Un premier modèle est déjà établi et l’étudiant peut travailler à partir d’un modèle existant. L’étudiant changera ensuite le modèle pour chanter les polymères et les particules. Les propriétés thermiques varient avec la teneur en particules, leur nature, géométrie et orientation. L’étudiant doit écrire un rapport de stage. The research area is modelling thermal properties of composite materials. Heat and charges management have a range of material applications, from construction to energy transport. For example, materials must release heat quickly to the comfort of the users. Composite materials of interest contain a matrix in polymer and particles from nano to micrometric size of different composition and geometry. Le domaine de recherche est la modélisation des propriétés thermiques des matériaux composites. La gestion de la chaleur et des charges a de multiples applications en matériaux, autant en construction qu’en transport de l’énergie. Par exemple, les matériaux doivent évacuer la chaleur rapidement pour le confort des usagers. Les matériaux composites d’intérêt comprennent une matrice de polymère et des particules de tailles micrométriques à nanométriques de diverses compositions et géométrie.- L’étudiant doit valider son approche de modélisation.- L’étudiant doit faire la modélisation avec les logiciels.- L’étudiant doit documenter son travail et écrire un rapport.The student must have the following competencies:- Autonomy to do modelling, - Scientific mind, - Ability to document and write reports. 
Le projet de recherche consiste d’abord à faire la synthèse de nanoargiles modifiées, ensuite d’étudier la rhéologie de ciment contenant différentes proportions de nanoargiles et d’adjuvants (superplastifiants et entraineurs d’air), puis d’observer la microstructure et de mesurer les propriétés mécaniques à l’état solide. L’objectif est de comprendre les conditions qui affectent le seuil de cisaillement et la structuration des matériaux cimentaires avec nanoargiles et adjuvants. Des nanoargiles fonctionnalisées seront synthétisées avec un protocole établi. Ensuite, les nanoargiles et les adjuvants seront incorporés dans le ciment et les protocoles de mélange doivent être précisés. Les mesures de rhéologie seront effectuées avec différentes géométries, afin de déterminer l’impact de la géométrie sur les résultats. La microscopie permettra d’observer la structuration des matériaux. Les mesures de résistances mécaniques permettront de comprendre comment les nanoargiles et les adjuvants affectent la résistance. Finalement, un bilan environnemental sera établi.Nanoclays and admixtures are increasingly used in the cement industry, for environmental reasons and to modify the properties. Cement rheology study the behavior at the fresh state. Rheology allows understanding how cementitious materials structured. The presence of nanoclays and admixtures influenced the fluid behavior, as well as solidification phenomena. Admixtures are polymer that affects the reactions taking place in cementitious materials. Les nanoargiles et les adjuvants sont de plus en plus utilisés dans l’industrie cimentière, à la fois pour des raisons environnementales que pour modifier les propriétés. La rhéologie du ciment étudie les comportements à l’état frais. La rhéologie permet de comprendre comment les matériaux cimentaires se structurent. La présence de nanoargiles et d’adjuvant influencent le comportement fluide, ainsi que les phénomènes de solidification. Les adjuvants sont des polymères qui affectent les réactions en cours dans les matériaux cimentaires. 

   The ability to automatically recognise activities, cars, events, faces, license plates, people, and other objects of interest in video streams recorded across a distributed network of surveillance cameras can greatly enhance security and situational awareness. However, recognising objects in unconstrained real-world videos are among the most challenging tasks in video surveillance because accurate and timely responses are required for analysis in complex real-world environments. Indeed, the performance of state-of-the-art recognition systems is severely affected by changes in captured conditions (pose, illumination, blur, scale, etc.) and camera interoperability. Moreover, since object recognition models are typically designed a priori using a limited number of labelled reference samples that are captured under controlled and/or specific conditions, they are often poor representatives of a target object to be recognised during operations. Adaptation of these systems to multiple non-stationary operational environments (defined by varying environmental factors, camera viewpoints and individual behaviours) remains a fundamental issue for object recognition in real-world surveillance applications.   The objective of this project is to develop new adaptive spatiotemporal systems for accurate recognition of faces and actions across a network of surveillance cameras. Despite the limited amount of labelled reference data, these systems will benefit from new cross-domain adaptation approaches that rely on unlabeled data and contextual information from the operational environment in order to sustain a high level of performance.  Our particular interest is with Trunk-Branch Ensemble CNNs, where a trunk network extracts features from the global holistic appearance of object ROIs, and branch networks effectively embed local asymmetrical and complex object representations.  For spatiotemporal recognition, hybrid deep learning architectures will allow combining information from CNN and RNN layers over object trajectories. Finally, since time and memory complexity are key issues for real-time video surveillance applications, efficient CNN architectures, like PVANET and Deep Fried FreshNets, will be considered.  My research focuses mainly on the design of adaptive recognition systems for real-world applications:+ Research Expertise: Adaptive and Intelligent Systems, Computational Intelligence, Computer Vision, Deep Learning, Domain Adaptation and Transfer Learning, Evolutionary Computation, Machine Learning, Multiple Classifier Systems, Neural Networks, Pattern Recognition. + Areas of Application: Affective Computing (detection of depression, pain and stress), Computer and Network Security (intrusion detection), Face and Action Recognition, Face and Speech Analysis, Medical Image Analysis, Multimodal Biometrics, Signature Verification, Video Surveillance.+ Video data - Pre-process images and video footage collected using modern camera sensors. This data will correspond to faces and actions captured in uncontrolled video surveillance environments.+ Literature - Analysis of efficient state-of-the-art techWe are looking for highly motivated students, who are interested participating in cutting-edge research on specialized techniques for the detection, tracking and recognition of actions, cars, faces, people, etc., in video surveillance applications, with a particular focus on deep learning (e.g, CNN and LSTM) architectures, information fusion and domain adaptation.  A prospective applicant should have:• Strong academic record in computer science, applied mathematics, or electrical engineering, preferably with emphasis on one of the following areas: machine learning and computer vision; • A good mathematical background;• Good programming skills in languages such as C, C++, Python and/or MATLAB.
The project is dedicated to implement new algorithms and methods supporting migration of virtual resources in cloud computing environment (e.g., OpenStack). This includes migration of virtual machines, virtual switches, virtual routers, and virtual storage. Migrations will be achieves in a scalable and seamless manner, aimed at minimizing processing and network resources while maintaining QoS of running cloud applications. Practical work will be done on various simulations and realistic cloud environments to measure migration performance, and to validate the proposed algorithms and methods.Cloud computingData centerNetworkVirtualizationOptimizationThe successful candidate will be working at Synchromedia lab to proposed and then implement algorithms and methods for virtual resource migration as described in  the project proposal. He/she will perform experiments on a simulation environment and real cloud computing facility. He/she is required to submit a report at the end of the training period to the supervisor.Excellent programming skillsGood knowledge in cloud computingGood knowledge in optimization techniquesExperience with MatLabGood communication and writing skills

Les récentes avancées de l'approche de modélisation des données du bâtiment (BIM) offrent beaucoup de perspectives intéressantes à l'industrie de la construction. En permettant l'utilisation d'un modèle tridimensionnel comme élément central des projets de construction, l'approche BIM fournit les outils pour mieux gérer sa dualité de processus et de produit. Le modèle du produit peut donc être finement analysé en amont afin de mieux penser le processus de construction.Mais les firmes d’architecture, d’ingénierie, de construction et d’opération font face à des enjeux importants dans leur expérience d’adoption du BIM. Un problème important rencontré concerne la difficulté à associer la pratique du BIM avec un système de gestion des connaissances à des fins d’amélioration continue. En effet, alors que plusieurs travaux de recherche ont été consacrés à l’amélioration de l’adoption du BIM ces dernières années, peu d’études ont été dédiées à son lien avec la gestion des connaissances. Il faut dire que l’arrimage entre les pratiques BIM et celles de gestion des connaissances n’est pas une chose facile.L’objectif du présent projet de recherche est de proposer des lignes directrices pour l’intégration des bonnes pratiques de gestion des connaissances dans les projets BIM. Il consistera dans un premier temps à recenser les pratiques et les théories récentes en matière de gestion des connaissances et de BIM. Il proposera ensuite un concept pour l’intégration de ces pratiques dans les organisations temporaires (projets) ou permanentes (firmes) de construction. Une preuve de concept sera enfin proposée pour le contexte québécois. Conrad Boton is Professor in the department of Construction Engineering at ETS. As part of his research activities, he studies the technological and organizational challenges related to the Building Information Modeling (BIM) approach. He is particularly interested in improving the existing tools and conceptual frameworks to support the complexity of collaboration in the construction industry.Conrad Boton est professeur au département de génie de la construction de l’ETS. Dans le cadre de ses activités de recherche, il étudie notamment les enjeux organisationnels et technologiques liés à l’implémentation de l’approche BIM dans les firmes québécoises d’architecture, d’ingénierie et de construction. A cet effet, il s’intéresse particulièrement à l'amélioration des outils et cadres conceptuels existants pour rendre compte de toute la complexité d’une activité collaborative dans un projet de construction..• Literature review in the domains of Building Information Modeling and Knowledge Management (KM).• Proposal of a concept for the integration of KM and BIM best practices in construction projects (temporary organizations) and in construction firms (permanent organizations).• Drafting of a report.• Revue de littérature dans les domaines du BIM et de la gestion des connaissances.• Proposition d'un concept pour l'intégration BIM et gestion des connaissances dans les projets de construction (organisation temporaires) et les firmes d'architecture, ingénierie et construction (organisations permanentes).• Écriture d'un rapport.• Comfortable with scientific reading and reasoning• Experience in technical or scientific writing• Creative, adaptable and autonomous• Good communication skills
Les simulations numériques en mécanique des fluides sont souvent basées sur les approches des éléments finis ou des volumes finis. Ces méthodes requirent un maillage du domaine géométrique de calcul. Il est souhaitable que ce maillage soit adapté aux solutions numériques afin d'améliorer la précision. Des algorithmes de lissage du maillage doivent être programmées dans un code existant écrit en language Phython. Computational fluid dynamicsMéthodes numériques en mécanique des fluidesThe student will first do a litterature review on mesh smoothing algorithms.With his supervisor, few algorithms will be selected, implemented and tested.Perform real applications for  flow simulations.L'étudiant devra prendre connaissance des algorithmes existants. Avec les conseils de son superviseur, certains devront être sélectionnés, programmés et testés. Des applications de simulations d'écoulements réalistes vont être effectuées.A good background in programming either with C++, Python or Matlab
Bien que le nombre d’accidents de la route décroît au Québec avec les années, le nombre d’accidents mortels impliquant des piétons a crû significativement ces dernières années à Montréal. Afin d’éviter ces accidents, il est essentiel de mieux comprendre les interactions entre les piétons et leur environnement. Réalisé en partenariat avec Piéton Québec, un organisme à but non lucratif militant pour la sécurité et le confort des piétons, le projet s’intéresse particulièrement à la façon dont les piétons gèrent leurs conflits avec les véhicules circulant sur la chaussée lorsqu’ils traversent celles-ci. Le projet consiste en l’étude de traversées légales et illégales aux intersections ou entre elles, à Montréal. Le projet vise une meilleure compréhension des causes des problèmes de sécurité des piétons et le développement éventuel de solutions.Le stagiaire prendra part à la première étape du projet qui consiste principalement à la collecte des données et à leur analyse exploratoire. Voir plus bas pour le détail des tâches.My expertise is in the area of transportation engineering with a focus on the integration of sustainable development principles in the engineering practices. My work deals with both fundamental and applied research questions on traffic emissions, road safety, and geometric design of roads. My research is based on in-field measurements and big data from third parties, with an emphasis on data visualisation and analysis. My work aims at a better understanding of the street-traffic relationship and at developing tools and methods supporting the design of sustainable streets.Mon expertise porte sur l’ingénierie des transports et se concentre particulièrement sur l’intégration des principes du développement durable dans la pratique de l’ingénieur. Mon travail traite à la fois de questions de recherche théoriques et appliqués sur les émissions routières, la sécurité routière et la conception des routes. Ma recherche s’appuie sur des données recueillies sur le terrain et sur des mégadonnées, et s’intéresse particulièrement à leur visualisation et analyse. Mon travail vise à mieux comprendre les interactions entre rue et circulation et de développer des outils et des méthodes destinées à la conception de rue durable.The intern will take part of every steps in the project, so he/she has a better knowledge and understanding of the tasks involved in a research project. This said, the intern will collaborate to the work of a PhD student, so he/she can expect support from both the PhD student and the professor-supervisor. The tasks to be undertaken by the intern will be :Review the literature;Plan and design the data collection;Collect data in the field;Analyse the data;Write and present a short report.The intern should expect that most of the work would be about collecting and analysing the data.Le stagiaire prendra part à chacune des étapes du projet de façon à avoir une meilleure connaissance et compréhension des tâches qu’implique un projet de recherche. Le stagiaire collaborant au travail d’un étudiant au doctorat, il peut toutefois s’attendre à avoir de l’aide à la fois de l’étudiant au doctorat et du professeur-superviseur. Les tâches que le stagiaire devra réaliser sont :Revue de la littérature;Planification et préparation de la collecte des données;Collecte des données sur le terrain;Analyse des données;Écriture et présentation d’un court rapport.Le stagiaire doit s’attendre à ce que la plupart de son travail porte sur la collecte et l’analyse des données.The intern is expected to have a good background in traffic engineering and road safety. An experience in collecting and analysing traffic data would be beneficial.As an analysis of the collected data, and the writing and presentation of a short report are planned, the intern should be proficient enough with MS Excel, Powerpoint and Word.
La plupart des processus physiques en mécanique (pour les fluides ou les solides) sont régis par des modèles mathématiques nécessitant un certain nombre de paramètres physiques. Très souvent, ces paramètres sont estimés dans certaines gammes. L'étalonnage est un processus par lequel des paramètres plus précis sont obtenus de sorte que les résultats correspondent aux observations. Dans ce projet, les algorithmes génétiques implémentés dans les bibliothèques Matlab ou Python seront utilisés. Une interface logicielle sera programmée pour coupler ces bibliothèques avec un logiciel d'éléments finis pour modéliser des barrages réels.Computational mechanics Méthodes numériques en mécaniqueThe sutudent will learn on calibration principles and methods. He will be first familiar with the existing libraries and fem software, Then, the interface should be implemented and tested.L'étudiant apprendra les principes des méthodes d'étalonnage. Il apprendra d'abord l'utilisation  des bibliothèques existantes et un logiciel industriel d'éléments finis, puis l'interface devra être mise en œuvre et testéeA good background in numerical methods, programming with Matlab or Python.
Les essais pour déterminer la granulométrie, les propriétés de compactage, la résistance au cisaillement et la compressibilité des sols représentent une proportion très élevée des essais qui sont réalisés quotidiennement dans les laboratoires géotechniques commerciaux. Même si ces essais sont très communs, ils ont très peu évolué depuis leur création dans la première moitié du 20e siècle. Par exemple, les distributions granulométries sont encore aujourd’hui déterminées par tamisage et sédimentométrie. Ces essais classiques de géotechnique sont longs et pas nécessairement très précis.L’objectif principal du projet est d’entrainer un algorithme d’apprentissage machine pour déterminer la distribution granulométrique des sols à partir de photographies numériques. Le stagiaire contribuera à rassembler les éléments de la base de données de photographies et de distributions granulométriques qui permettra d’entrainer l’algorithme. La base de données sera composée de photographies et de distributions granulométriques obtenues dans des laboratoires commerciaux. Des photographies et des distributions granulométriques  seront aussi obtenues à l’ÉTS pour d’autres sols. L’algorithme d’apprentissage machine sera basé sur le Microsoft Cognitive Toolkit et la plateforme infonuagique Azure.Les résultats de ce projet pourraient avoir des implications significatives en raison du très grand nombre d’analyses granulométriques qui sont réalisées chaque année dans les laboratoires au Canada et à l’étranger. Une approche similaire pourrait être appliquée à d’autres problèmes géotechniques, notamment la prédiction des propriétés géotechniques des sols, telles que la résistance au cisaillement, à partir de photographies. Cette approche pourrait aussi avoir un impact significatif sur la pratique de la géotechnique dans les pays en voie de développement où l’accès à de l’équipement de mécanique des sols peut être limité.My main research subjects are hydrogeology, geotechnical engineering and numerical modelling. My current graduate students work on internal erosion in earthfill dams, multiphysics modelling with finite elements and discrete elements, and experimental soil mechanics. This internship is part of a series of projects centered on the development of new testing methods in geotechnical engineering based on image analysis techniques and deep learning. Mes principaux sujets de recherche sont l’hydrogéologie, la géotechnique et la modélisation numérique. Mes étudiants gradués travaillent actuellement sur l’érosion interne dans les barrages en remblai, la modélisation de phénomènes couplés à l'aide d'éléments finis et d'éléments discrets, et la mécanique des sols expérimentale. Ce stage fait partie d’une série de projets centrés sur le développement de nouvelles méthodes d’essais en géotechnique basées sur les techniques d’analyse d’images et l’apprentissage profond.The student will be working under the direct supervision of Professor François Duhaime, Mr. Pouyan Pirnia and Mr. Javad Manashti. Mr. Pirnia and Mr. Manashti and are two Ph.D. students specialized in programming applications in geotechnical engineering. The intern could also help with the preparation of a journal paper. Depending on the student’s affinities, the project could be centered on laboratory work or programming, but the student will get to do both.L'étudiant travaillera sous la supervision immédiate du professeur François Duhaime, de M. Pouyan Pirnia et de M. Javad Manashti. Messieurs Pirnia et Manashti sont  deux étudiants au doctorat spécialisés dans la programmation en géotechnique. Le stagiaire pourrait aussi aider à la préparation d'un article de revue. Dépendamment des affinités de l’étudiant, le projet pourrait porter davantage sur les travaux de laboratoire ou la programmation, mais il aura l'occasion de toucher aux deux volets du projet.Geology, engineering and computer science students are invited to apply. The student must, above all, be open minded and interested in soil mechanics, programming and deep learning.  The student should ideally be familiar with the Python programming language. The student must be ready to learn and to conduct simple laboratory tests (sieving and hydrometer tests).
Les émissions de bruit et de gaz polluant par la circulation routière dépendent grandement du comportement des conducteurs. Plus ceux conduisent de façon agressive, c’est-à-dire à grande vitesse et avec de forte accélération, plus l’impact qu’ils ont sur l’environnement et la santé publique est important. Une façon efficace de traiter ce problème pourrait être de concevoir des rues qui ne laissent aux conducteurs d’autres choix que d’adopter naturellement une conduite moins agressive. Le projet vise à développer une meilleure compréhension de l’adaptation de la conduite des usagers de la route à l’aménagement de la rue afin, ultimement, de développer des conceptions de rue résultant en moins d’émissions routières. Le projet repose sur l’étude des caractéristiques de la circulation (principalement vitesse et accélération) sur une variété de rues de Montréal, caractérisées par différents aménagements (nombre de voies, largeur de la chaussée, présence d’espace de stationnement, etc.).Le stagiaire prendra part à la première étape du projet qui consiste principalement à la collecte des données et à leur analyse exploratoire. Voir plus bas pour le détail des tâches.My expertise is in the area of transportation engineering with a focus on the integration of sustainable development principles in the engineering practices. My work deals with both fundamental and applied research questions on traffic emissions, road safety, and geometric design of roads. My research is based on in-field measurements and big data from third parties, with an emphasis on data visualisation and analysis. My work aims at a better understanding of the street-traffic relationship and at developing tools and methods supporting the design of sustainable streets.Mon expertise porte sur l’ingénierie des transports et se concentre particulièrement sur l’intégration des principes du développement durable dans la pratique de l’ingénieur. Mon travail traite à la fois de questions de recherche théoriques et appliqués sur les émissions routières, la sécurité routière et la conception des routes. Ma recherche s’appuie sur des données recueillies sur le terrain et sur des mégadonnées, et s’intéresse particulièrement à leur visualisation et analyse. Mon travail vise à mieux comprendre les interactions entre rue et circulation et de développer des outils et des méthodes destinées à la conception de rue durable.The intern will take part of every steps in the project, so he/she has a better knowledge and understanding of the tasks involved in a research project. The tasks to be undertaken by the intern will be :Review the literature;Plan and design the data collection;Collect data in the field;Analyse the data;Write and present a short report.The intern should expect that most of the work would be about collecting and analysing the data.Le stagiaire prendra part à chacune des étapes du projet de façon à avoir une meilleure connaissance et compréhension des tâches qu’implique un projet de recherche. Les tâches que le stagiaire devra réaliser sont :Revue de la littérature;Planification et préparation de la collecte des données;Collecte des données sur le terrain;Analyse des données;Écriture et présentation d’un court rapport.Le stagiaire doit s’attendre à ce que la plupart de son travail porte sur la collecte et l’analyse des données.The intern must have a valid driving licence to be able to perform the driving cycles required to collect the data.The intern is expected to have a good background in traffic engineering. An experience in collecting and analysing traffic data would be beneficial.As an analysis of the collected data, and the writing and presentation of a short report are planned, the intern should be proficient enough with MS Excel, Powerpoint and Word.

The segmentation of medical images (e.g., brain, spine, heart, etc.) is of key importance to many clinical applications for the diagnosis and tracking of various diseases, as well as for selecting optimal treatment plans. Recently, methods based on deep neural networks have led to significant improvements in terms of accuracy, in a wide range of segmentation tasks. However, these methods usually require a large amount of expert-labelled data for training, which is rarely available in medical applications. The goal of this project is to develop segmentation methods that use deep neural networks in a semi-supervised or weakly-supervised manner to enhance the performance of current approaches, when a limited amount of training data is available. In the semi-supervised setting, a large set of images is available, but only few of them have been labelled by experts. Weakly supervised segmentation extends this setting by including incomplete of noisy information from the expert. In clinical applications, weak annotations are used to reduce the work required by the expert for labelling images.Various deep learning models may be investigated for this project, among which are fully-convolutional neural networks for the segmentation of 3D images, and adversarial neural networks for exploiting unlabeled or weakly labeled images. The research intern is expected to work in close collaboration with graduate students (Ph.D. and postdoc) involved in ongoing projects related to this topic.  This project is related to the fields of machine learning, computer vision and medical image analysis.In collaboration with graduate students, the intern will be responsible of coding and testing deep learning models for the segmentation of medical images (e.g., 3D brain MRI). The intern will also write a technical report summarizing his/her work and, possibly, will be involved in writing scientific papers resulting from this project.* Programming in Matlab and/or Python;* A good understanding of machine learning techniques, in particular those related to deep learning and computer vision (e.g., CNN, adversarial networks, etc.). Experience with a deep learning library like Theano, Caffe or TensorFlow is a plus;* Comfortable working in a team.
La navigation autonome requiert essentiellement une localisation disponible en tout temps et à haute précision. Le  système de navigation seul ne peut pas répondre à ces critères, essentiellement lorsqu'il s'agit de capteurs à très faible coût où les performances d'un tel système sont limitées. Ainsi, le couplage des mesures GNSS (Global Navigation Satellite System) avec une ou plusieurs sources s'avère une solution. Les performances de cette solution est le sujet de l'efficacité des solutions de navigation en termes d'architecture logicielle.     Dans son ensemble, ce projet consiste à analyser et développer une méthode d'intégration GPS/GNSS en se basant sur les observations obtenues de la boite noire connectée. Pour améliorer la précision de la solution de navigation, ces observations seront couplées avec les données du LiDAR (Light Detection And Ranging) dans une situation de conduite en file.     Le LASSENA est le laboratoire de l’École de Technologie Supérieure (ÉTS) spécialisé dans les technologies spatiales, les systèmes embarqués, la navigation et l’avionique, couvrant de larges domaines d’application, de recherche et de développement comme le transport intelligent, véhicule connectés et autonome, drone, avionique moderne, GNSS, système de navigation inertiel précis, internet des objets et sécurité aérienne. Le rôle du stagiaire consiste en la recherche bibliographique sur son thème de recherche et  l'analyse préliminaire de ses résultats d'intégration GPS/GNSS en utilisant les données déjà disponibles. Ensuite, le stagiaire entame une campagne de test pour obtenir des données à partir du Nano-iBB ainsi que le LiDAR... Enfin, il analysera ses résultats d'intégration en termes de précision sur la position du véhicule pour développer sa propre méthode permettant d’avoir de meilleures performances. Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. De plus, une expérience en traitement de signal est fortement recommandée pour ce stage. Compétences : Matlab, C++    Langues : français et/ou anglais 
Le laboratoire LASSENA est en pleine évolution en recherche dans les domaines de technologies spatiale, de l'automobile, de l'avionique et des systèmes embarqués d'une façon globale pour le développement de son véhicule autonome connecté. Le LASSENA est présentement à la recherche d'un(e) stagiaire pour développer du code micro-logiciel dans le cadre d'un système embarqué à bord d'un véhicule. Le projet consiste à une boîte noire intégrant divers fonctionnalités, telles que l'acquisition de données en temps réel (accéléromètre, magnétomètre, gyromètre et autres), la communication à une plateforme web distante et le contrôle d'accès usager dans le but de la reconstruction d'accidents et d'analyse des données (statistiques de conduite). Cette boîte noire sera utilisée par les anciens véhicules afin de les connecter avec l'infrastructure (V2I) et/ou avec d'autres véhicules de son environnement de conduite (V2V) pour échanger les données nécessaires à l'automatisation d'un trafic.L'étudiant aura l'occasion de travailler sur des technologies de pointe telles que le GPS, Bluetooth Smart, LTE, RFID et WiFi lors de l'intégration matérielle au système. Dans le cadre du projet, il aura également à mettre en œuvre sa créativité afin d'optimiser et de travailler la performance du système. Le LASSENA est le laboratoire de l’École de Technologie Supérieure (ÉTS) spécialisé dans les technologies spatiales, les systèmes embarqués, la navigation et l’avionique, couvrant de larges domaines d’application, de recherche et de développement comme le transport intelligent, véhicule connectés et autonome, drone, avionique moderne, GNSS, système de navigation inertiel précis, internet des objets et sécurité aérienne. Les tâches principales consistent à développer le code micro-logiciel pour le Nano-iBB et le tester dans des conditions réelles sur la route. Après une analyse des données, le stagiaire aura la tâche de documenter les différentes solutions, les procédures d’assemblage et de tests.Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. De plus, une expérience développement  de système embaqué est fortement recommandée pour ce stage. Compétences : Matlab et C++    Langues : français et/ou anglais
La reconstruction d’accident permet non seulement de déterminer la causalité de la collision mais aussi ses facteurs contributifs de type environnement, conducteur et véhicule.     Dans le cadre du projet VTADS, le laboratoire LASSENA a développé une boîte noire qui permet d’enregistrer les données de conduite afin de les analyser par la suite. Cette boîte noire ou Micro-intelligent Black Box (Miro-iBB) est doté de capteurs à très faible coût à savoir, l’accéléromètre, le gyroscope, le magnétomètre et le récepteur GPS. Dans le cas d’un accident, ces données seront rejouées sur une plateforme de simulation d’accident pour déterminer les paramètres caractéristiques de l’accident. L’étudiant aura l’occasion de travailler en étroite collaboration avec un étudiant en maîtrise et deux stagiaires. Aussi, ce stage lui permettra de solidifier ses compétences en développement, essentiellement en Matlab et C#.  Le LASSENA est le laboratoire de l’École de Technologie Supérieure (ÉTS) spécialisé dans les technologies spatiales, les systèmes embarqués, la navigation et l’avionique, couvrant de larges domaines d’application, de recherche et de développement comme le transport intelligent, véhicule connecté et autonome, drone, avionique moderne, GNSS, système de navigation inertiel précis, internet des objets et sécurité aérienne.  L’objectif de ce stage consiste à développer un algorithme de détection d’accident de voiture en utilisant les données de conduite enregistrées par une boîte noire à bord du véhicule. Après, le stagiaire analysera les données de conduite pour déterminer avec précision les paramètres caractéristiques de l’accident comme l’attitude du véhicule avant et après l’accident, l’angle et la force d’impact, l’énergie dissipée et les manœuvres du conducteur. En effet, la précision de ces paramètres permet sa reconstruction fidèle en simulation. Enfin, le stagiaire rédige un rapport techniques sur ses réalisations au cours de son stage.Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. De plus, une expérience en traitement de signal est fortement recommandée pour ce stage. Compétences : Matlab, C#       
L’évaluation des habitudes de conduite est une tâche difficile puisqu’elle implique de nombreux facteurs distincts et interconnectées de différent types. Dans le cas où la prime de l’assurance dépend du comportement du conducteur, la précision de cette évaluation sera un paramètre très important.  Dans les environnements difficiles comme les tunnels, le signal GPS est très faible ou inexistant.  Ainsi, l’évaluation de la conduite devient incomplète ; par exemple, la vitesse et la position du véhicule sont deux paramètres essentiels pour évaluer le dépassement de la vitesse limite du conducteur dans une section de la route.   Dans le cadre du projet VTADS, le laboratoire LASSENA est à la recherche d’un stagiaire pour travailler sur la détection des évènements de conduite dangereuse dans des environnements difficiles comme le tunnel.  L’objectif du stage consiste à reconstruire le profil de conduite du conducteur en se basant seulement sur les données du système de navigation inertiel.  L’étudiant aura l’occasion de travailler avec des techniques avancées pour l’analyse des données, à savoir les réseaux de neurones, qui sont fortement demandées par le marché de travail mondial. Le LASSENA est le laboratoire de l’École de Technologie Supérieure (ÉTS) spécialisé dans les technologies spatiales, les systèmes embarqués, la navigation et l’avionique, couvrant de larges domaines d’application, de recherche et de développement comme le transport intelligent, véhicule connecté et autonome, drone, avionique moderne, GNSS, système de navigation inertiel précis, internet des objets et sécurité aérienne. Le stage commence par un test sur la route pour la collecte des données issues des capteurs à très faible coût comme l’accéléromètre et le gyroscope qui sont déjà intégrés dans une boite noire. Ensuite, le stagiaire effectuera une recherche bibliographique sur les algorithmes déjà existant pour les tester et les comparer avec ceux développés dans le laboratoire dans le cadre du projet VTADS afin de proposer son propre algorithme. Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. De plus, une expérience en traitement de signal est fortement recommandée pour ce stage. Compétences : Matlab   Langues : français  et/ou anglais

Les émissions de bruit par la circulation routière dépendent grandement du comportement des conducteurs et de l’état de la chaussée. Plus ceux conduisent de façon agressive, c’est-à-dire à grande vitesse et avec de forte accélération, et plus la chaussée est en mauvais état, plus l’impact sur le confort et la santé du voisinage est important. De plus, l’aménagement de la rue (présence d’arbre ou de véhicules stationnés par exemple) peut aider à lutter contre ces impacts en limitant la propagation du bruit. Le projet vise à développer une meilleure compréhension des causes du bruit routier urbain et des moyens de lutter contre lui afin, ultimement, de développer des conceptions de rue résultant en moins bruyantes. Le projet repose sur l’étude des variations des niveaux de bruit avec les caractéristiques de la circulation (principalement vitesse et accélération) sur une variété de rues de Montréal, caractérisées par différents aménagements (nombre de voies, largeur de la chaussée, présence d’espace de stationnement, etc.), et avec l’état de la chaussée.Le stagiaire prendra part à la première étape du projet qui consiste principalement à la collecte des données et à leur analyse exploratoire. Voir plus bas pour le détail des tâches.My expertise is in the area of transportation engineering with a focus on the integration of sustainable development principles in the engineering practices. My work deals with both fundamental and applied research questions on traffic emissions, road safety, and geometric design of roads. My research is based on in-field measurements and big data from third parties, with an emphasis on data visualisation and analysis. My work aims at a better understanding of the street-traffic relationship and at developing tools and methods supporting the design of sustainable streets.Mon expertise porte sur l’ingénierie des transports et se concentre particulièrement sur l’intégration des principes du développement durable dans la pratique de l’ingénieur. Mon travail traite à la fois de questions de recherche théoriques et appliqués sur les émissions routières, la sécurité routière et la conception des routes. Ma recherche s’appuie sur des données recueillies sur le terrain et sur des mégadonnées, et s’intéresse particulièrement à leur visualisation et analyse. Mon travail vise à mieux comprendre les interactions entre rue et circulation et de développer des outils et des méthodes destinées à la conception de rue durable.The intern will take part of every steps in the project, so he/she has a better knowledge and understanding of the tasks involved in a research project. The tasks to be undertaken by the intern will be :Review the literature;Plan and design the data collection;Collect data in the field;Analyse the data;Write and present a short report.The intern should expect that most of the work would be about collecting and analysing the data.Le stagiaire prendra part à chacune des étapes du projet de façon à avoir une meilleure connaissance et compréhension des tâches qu’implique un projet de recherche. Les tâches que le stagiaire devra réaliser sont :Revue de la littérature;Planification et préparation de la collecte des données;Collecte des données sur le terrain;Analyse des données;Écriture et présentation d’un court rapport.Le stagiaire doit s’attendre à ce que la plupart de son travail porte sur la collecte et l’analyse des données.The intern is expected to have a good background in traffic engineering. An experience in collecting and analysing traffic data would be beneficial.As an analysis of the collected data, and the writing and presentation of a short report are planned, the intern should be proficient enough with MS Excel, Powerpoint and Word.
Les applications de  supervision ou d’assistance au conducteur se basent principalement sur l’utilisation du récepteur GPS. Néanmoins, ce dernier a beaucoup de problèmes à savoir la disponibilité du signal dans les environnements difficiles, où le nombre de satellite visible est insuffisant pour calculer la solution de navigation. Ainsi, le filtrage de Kalman apparaît comme une solution pour fusionner les données inertielles avec ceux obtenues du récepteur GPS et d’autres capteurs comme le magnétomètre pour améliorer la solution de navigation, en l'occurrence l’attitude.  Le filtre de Kalman est une technique d’estimation d’état du système linéaire à partir de ses mesures. L’estimation de l’attitude du véhicule est un problème de filtrage non linéaire. Les travaux de la littérature sont basés sur plusieurs versions de filtrage de Kalman à savoir, le filtre de Kalman étendu additif et multiplicatif, le filtre de Kalman sans parfum (UKF) ainsi que le filtre particulaire (PF).Dans le cadre de ce stage, le candidat  aura l’occasion de renforcer ses compétences en développement Matlab et C++ en plus de travailler sur des techniques de filtrage avancées et demandées dans la plupart des secteurs technologiques. Le LASSENA est le laboratoire de l’École de Technologie Supérieure (ÉTS) spécialisé dans les technologies spatiales, les systèmes embarqués, la navigation et l’avionique, couvrant de larges domaines d’application, de recherche et de développement comme le transport intelligent, véhicule connecté et autonome, drone, avionique moderne, GNSS, système de navigation inertiel précis, internet des objets et sécurité aérienne. L’objectif de ce stage consiste en premier lieu à analyser les avantages de l’utilisation de chacun des filtres cités précédemment par rapport au contexte du projet VTADS. En deuxième lieu, le stagiaire devra implémenter son filtre et le testera en post-traitement en utilisant les mesures inertielles et celles du magnétomètre afin d’améliorer la précision des paramètres estimés position, vitesse et attitude. Enfin, les performances du filtre choisi seront testées en temps réel. Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. De plus, une expérience en traitement de signal est fortement recommandée pour ce stage. Compétences: Matlab   et C++    Langues: français et/ ou anglais 

Les matrices injectables ont un immense potential thérapeutique pour délivrer localement des cellules ou autres agents bioactifs, par exemple pour le traitement du cancer (immunothérapie) ou la régénération de tissus. Ce projet consiste à optimiser et caractériser des hydrogels thermo-sensibles biodégradables pour l'encapsulation cellulaire. Ce projet est à l'intersection entre la chimie/science des matériaux et la biologie cellulaire/médecine. Selon sa formation, le stagiaire travaillera plutôt sur la caractérisation et optimization physico-chimique ou sur le comportement des cellules encapsulées Biomaterials - cell therapy - polymer chemistry - hydrogels Biomatériaux - thérapie cellulaire - chimie des polymères - hydrogels The student will be in charge in hydrogel preparation, characterization (pH, osmolality, rheology, swelling, protein diffusion SEM etc. if background in materials or chemistry) or of gel preparation, cell culture and analysis of behavior of encapsulated cells (if background in cell biology). He will analyse his data and present them in front of the team during lab meetings. This work will be done in collaboration with post-doctoral student and should lead to a common publication.Le stagiaire sera en charge d'effectuer la préparation des hydrogels et d'utiliser diverses techniques de caractérisation physico-chimique pour optimiser leur composition et comprendre leur comportement rheologique et mécanique. Si formation en biologie, il(elle) sera plutôt en charge de l'encapsulation cellulaire et l'analyse de la survie, croissance et différentiation cellulaire.Il/elle analysera les résultats, présentera ses travaux aux réunions de groupe. Ce travail sera effectué en collaboration avec une stagiaire post-doctorale et mènera à une publication conjointeBackground and technical skills in either chemistry, biochemistry, materials engineering or biology (The project will differ depending on the background of the student)Rapid learningTechnical skillsTeam workStrong motivation and autonomyInterest in research 
La technologie des ultrasons est utilisée dans de nombreuses applications allant du diagnostic médical à des tests non destructifs. Par exemple, l'échographie donne un excellent compromis entre les performances, le coût et la complexité de conception. Cependant, la plupart des transducteurs à ultrasons, des dispositifs qui produisent des ondes sonores à partir de signaux électriques, sont encombrants et ne se prêtent pas t à des degrés élevés d'intégration, excluant la création de réseaux d'imagerie complexes ou des cas d'utilisation compacts. Cela a limité l'utilisation des ultrasons pour les applications où des facteurs de forme sont relativement grands, et où un nombre limité de capteurs reliés entre eux sont nécessaires.L'objectif de ce projet de recherche est d'étudier et de mettre en œuvre de nouveaux transducteurs ultrasons micro-usinés en utilisant des techniques de micro-fabrication et tirant parti des effets piézo-électriques et électrostatiques. Nous tenons également à créer un système d'imagerie par ultrasons complètement intégré (empreinte de quelques cm carrés) qui sera adapté pour l'électronique mobile et pour des applications à faible coût. Cela permettra de démocratiser davantage l'utilisation de la technologie des ultrasons dans un large éventail d'applications et d'améliorer son applicabilité en permettant des réseaux d'ultrasons très denses. Ce système nécessitera non seulement des transducteurs, mais aussi de la circuiterie (par exemple, des circuits intégrés et des circuits imprimés) pour conduire et traiter les signaux issus de réseaux de ces transducteurs micro-usinés.My research interests include microelectromechanical systems (MEMS) and RF/analog microelectronics, specifically focusing on the creation of next-generation MEMS processes using advanced materials, the integration of MEMS devices with CMOS systems, the modeling of MEMS devices, and the design of CMOS phase-locked loops, ultra-wideband transceivers, and MEMS interface circuits. My overarching goal is to create innovative integrated systems that achieve unprecedended levels of miniaturization and performance for applications such as sensors or communication systems.Mes intérêts de recherche portent sur les MEMS et les circuits intégrés analogiques, RF et mixtes, en se concentrant particulièrement sur la création de procédés de micro-fabrication et de dispositifs MEMS de prochaine génération, l'intégration de dispositifs MEMS avec les systèmes CMOS, la modélisation des dispositifs MEMS et la conception de circuits intégrés touchant les boucles à verrouillage de phase, les interfaces de capteurs et les transmetteurs-récepteurs sans fil à bande ultralarge. Mon objectif principal est de créer des systèmes intégrés innovants miniatures pour les applications telles que les capteurs et les systèmes de communications.Do a brief litterature survey.Design ultra-sounds transducers or electronic circuits.Simulate their behavior.If time permits, send a device out to micro-fabrication or a circuit to fabrication.Some laboratory hands-on testing of existing devices may also be done.Faire une brève revue de littérature.Concevoir des transducteurs ultrasons ou des circuits électroniques avec l'aide d'outils assistés par ordinateur.Simuler leur comportement.Si le temps le permet, envoyer des dispositifs développés pour la micro-fabrication ou des circuits pour la fabrication.Des tests en laboratoire de dispositifs existants pourront aussi être faits. Some knowledge of eletronics with ideally basic knowledge of classical mechanics, ultrasounds or waves. Knowledge of micro-mechanical modeling using computer aided design tools such as ANSY, Comsol or Coventorware are assets but are not necessary as training can be done during the intership.
Comme les lasers ou des circuits intégrés, les microsystèmes électromécaniques (MEMS) sont une technologie de rupture qui améliore les systèmes existants et permet de nouvelles applications. Les MEMS ont eu une présence accrue dans le marché de la consommation, avec un nombre important de dispositifs commercialisés (dans les téléphones intelligents par exemple).Ce projet vise à concevoir un résonateur MEMS et un commutateur MEMS. Nous recherchons des étudiants motivés et qui veulent acquérir une expérience dans la conception et la fabrication de récupérateurs d'énergie MEMS pour mettre en œuvre de nouveaux capteurs autonomes pour les applications comme la détection environnementale ou la  détection inertielle.My research interests include microelectromechanical systems (MEMS) and RF/analog microelectronics, specifically focusing on the creation of next-generation MEMS processes using advanced materials, the integration of MEMS devices with CMOS systems, the modeling of MEMS devices, and the design of CMOS phase-locked loops, ultra-wideband transceivers, and MEMS interface circuits. My overarching goal is to create innovative integrated systems that achieve unprecedended levels of miniaturization and performance for applications such as sensors or communication systems.Mes intérêts de recherche portent sur les MEMS et les circuits intégrés analogiques, RF et mixtes, en se concentrant particulièrement sur la création de procédés de micro-fabrication et de dispositifs MEMS de prochaine génération, l'intégration de dispositifs MEMS avec les systèmes CMOS, la modélisation des dispositifs MEMS et la conception de circuits intégrés touchant les boucles à verrouillage de phase, les interfaces de capteurs et les transmetteurs-récepteurs sans fil à bande ultralarge. Mon objectif principal est de créer des systèmes intégrés innovants miniatures pour les applications telles que les capteurs et les systèmes de communications.Do a brief litterature survey.Design MEMS resonators and swiches using computer aided tools.Simulate their behavior.If time permits, send a device out to micro-fabrication.Faire une brève revue de littérature.Concevoir des résonateurs MEMS et interrupteurs avec l'aide d'outils assistés par ordinateur.Simuler leur comportement.Si le temps le permet, envoyer des concepts développés pour la micro-fabrication.Some knowledge of electronics with  basic knowledge of classical mechanics. Knowledge of MEMS modeling using computer aided design tools such as ANSY, Comsol or Coventorware are assets but are not necessary as training can be done during the intership.
La piézoélectricité est une propriété unique, dans lequel un champ électrique appliqué résulte dans une déformation mécanique; cet effet est réversible, et une déformation mécanique provoque une tension électrique. Bien que cela semble exotique, ce comportement est incroyablement utile et important. Ces matériaux sont régulièrement exploités dans les appareils modernes, par exemple les téléphones cellulaires (haut-parleurs / microphones), l'imagerie médicale (appareils ultrasons), les pompes microfluidiques, et les télescopes spatiaux (pour positionner le miroir / objectif). Il existe plusieurs matériaux disponibles (par exemple la céramique PZT, plomb titanate de zirconium), mais ils ne peuvent pas actuellement être utilisés à des températures élevées (généralement en dessus de 150 °C). Cela limite sévèrement les applications potentielles, en particulier dans des environnements difficiles.Le but de ce projet est donc de développer un matériau piézoélectrique qui peut fonctionner à long terme de manière efficace à des températures élevées (au-dessus 600C). Ce matériau aurait beaucoup des applications, incluent la surveillance de santé structurale des réacteurs aéronautiques, les satellites (grandes variations de température due à un chauffage solaire) ou sondes spatiales (sur la surface des planètes chaudes ou à proximité du soleil et d'autres étoiles), centrales nucléaires (de détection de la corrosion), et les moteurs à combustion (systèmes d'injection de carburant).Toutefois, afin d'atteindre cet objectif, nous aurons besoin d'étudier les mécanismes de dégradation à haute température de cristaux céramiques prometteurs et d’inventer des moyens de prévenir cette dégradation. Donc on mesurera le comportement piézoélectrique à des températures élevées, tout en caractérisant (et en contrôlant!) le changement de la structure du matériau.I am a materials engineer who is particularly interested in studying intelligent and functional materials for a wide range of applications, ranging from biomedical and MEMS, over energy harvesting to structural health monitoring. I therefore study the relationship between material structure, geometry, stress state, and properties to understand (and manipulate) unusual material behavior.Je suis un ingénieur des matériaux qui étude les matériaux intelligents et fonctionnels pour une large gamme d'applications, incluent la biomédicale, les microdispositifs, le « energy harvesting », et la surveillance de santé structurale. J’étudie donc la relation entre la structure de la matière, la géométrie, les contraintes, et les propriétés pour comprendre (et manipuler) le comportement des matériaux.The student will work in collaboration with my research group and the research group of Professor Pierre Belanger (also at ETS). S(he) will therefore be integrated into our teams to work together with existing graduate students on a daily basis. The student will have significant autonomy to prepare samples and then develop and run his/her own experiments using state-of-the-art characterization equipment. Some of the characterization techniques that will be used include Doppler laser interferometry, electrochemical impedance spectroscopy (EIS), piezo force microscopy (PFM), scanning electron microscopy (SEM), and x-ray diffraction (XRD).L'étudiant(e) devra travailler en collaboration avec mon groupe de recherche et le groupe de recherche du professeur Pierre Belanger (également à l'ÉTS).  Il ou elle sera donc intégré(e) dans nos équipes et travaillera quotidiennement ensemble avec des étudiants aux cycles supérieurs. L'étudiant aura une autonomie importante pour préparer les échantillons, et concevoir et exécuter ses essais en utilisant les équipements de caractérisation haut de gamme. Certaines des techniques de caractérisation qui seront utilisés : l’interférométrie par laser Doppler, la spectroscopie d'impédance électrochimique (SIE), microscopie à force piézoélectrique (PFM), la microscopie électronique à balayage (MEB), et la diffraction des rayons X (DRX).The student should have an interest in materials science and engineering, mechanical engineering, electrical engineering, chemistry, physics, or similar. In particular, the student should enjoy working in the laboratory to design and perform experiments, as well and analyze the results. A plus if the student has studied or worked with single crystal or poly crystalline ceramics, or functional and intelligent materials, but definitely not a requirement. In addition, the laboratory is very international and therefore bilingual English and French, so the candidate can use either or both languages.
Ce projet de recherche porte sur la conception d'un émetteur-récepteur à ultralarge bande large (UWB) pour utilisation dans un système de communication sans fil novateur pour toute sorte de capteurs sans fil que ce soit des puces RFID actives, des capteurs météorologiques, capteurs de distance, écouteurs sans fil ou tout accessoire pour téléphone cellulaire. Compte tenu de la faible quantité d'énergie disponible dans les batteries de ces dispositifs et de l'importance de leur autonomie, il est primordial de minimiser la consommation d’énergie des émetteurs-récepteurs sans fil nécessaires à ceux-ci. La technologie à ultralarge bande a le potentiel d’atteindre des réductions d’énergie importantes par rapport aux transmetteurs-émetteurs conventionnels. Cela dit, la conception d’un émetteur-récepteur à ultra large bande qui permet une opération continue tout en dissipant une énergie dix fois plus faible que l’état de l’art est un défi qui requiert une architecture judicieuse. Le but ultime est d’obtenir consommation d'énergie si faible qu'il sera possible de faire fonctionner des dispositifs sans fil beaucoup plus longtemps avec de petites batteries ou même uniquement à l'aide d'un des multiples processus de récolte d'énergie tels que les cellules photovoltaïques.Le but du projet sera de concevoir des circuits intégrés novateurs pour utilisation dans une architecture de transmetteur récepteur UWB ainsi que de concevoir des circuits imprimés permettant le test de circuits novateurs déjà existants mis en place par notre groupe.My research interests are mixed-signal and radiofrequency integrated circuits and microelectromechanical systems (MEMS) for various applications including sensing and communications. Some research projects include the design of novel low-power and high speed analog-to-digital converters, CMOS phase-locked loops, ultra-wideband transceivers, and wired communication channels. In addition, I am active in research projects involving the creation of next generation MEMS fabrication processes using advanced materials, the integration of MEMS devices with CMOS systems, and the modeling of MEMS devices.Mes intérêts de recherche sont les circuits intégrés à signaux mixtes et  radiofréquence  et les systèmes microélectromécaniques (MEMS) pour diverses applications, y compris la détection et  les communications. Certains projets de recherche comprennent la conception de circuits faible puissance et à haute vitesse, les convertisseurs analogique-numérique, les  boucles à verrouillage de phase et les émetteurs-récepteurs à bande ultra large. En outre, je suis actif dans des projets de recherche impliquant la création de circuits de communications sans-fil de prochaine génération.Depending on his background, the intern will be involved with the design (in CMOS technology) of the signal generator, mixer, the low-noise amplifier or the filters used in the overall system. Design will be done by using commercial computer aided design tools such as Cadence, SpectreRF and Hspice). The intern will be supported by graduate students and a postdoctoral fellow. The intern can also be involved in system level laboratory testing, modelling and simulation.Selon son expérience, le stagiaire sera impliqué dans la conception (en technologie CMOS) du générateur de signal, mélangeur, l'amplificateur à faible bruit ou les filtres utilisés dans l'ensemble du système. La conception se fera à l'aide d'outils de conception assistée par ordinateur commerciaux tels que Cadence, SpectreRF et Hspice. Le stagiaire sera pris en charge par les étudiants gradués et un chercheur postdoctoral. Le stagiaire peut également être impliqué dans les tests de laboratoire au niveau du système, dans la modélisation et dans les simulations.The students should have taken basic courses in the field of analog electronics design. Some knowledge of standard wireless transceiver architectures (e.g., heterodyne, homodyne) is an asset. Knowledge of radiofrequency  electronics is an asset. Knowledge of integrated circuits design is an asset.
La piézoélectricité est une propriété unique, dans lequel un champ électrique appliqué résulte dans une déformation mécanique; cet effet est réversible, et une déformation mécanique provoque une tension électrique. Bien que cela semble exotique, ce comportement est incroyablement utile et important. Ces matériaux sont régulièrement exploités dans les appareils modernes, par exemple les téléphones cellulaires (haut-parleurs / microphones), les pompes microfluidiques, et les télescopes spatiaux (pour positionner le miroir / objectif).Une utilisation particulièrement intéressante comprend des appareils à ultrason, et inclut ceux utilisés dans l'imagerie biomédicale, les essais non destructifs (NDT / NDE) de structures aérospatiales, et la surveillance de santé structurale dans les plantes pétrochimiques. Actuellement, seulement quelques modes de vibrations ultrasonores peuvent être excités (typiquement en utilisant la céramique PZT, le plomb titanate de zirconium), et la qualité et la résolution de l'image et limitée. Le développement d'un nouveau type de matériau piézo-électrique qui est capable d'exciter (et détecter) des modes d'ondes ultrasonores complémentaires a le potentiel d'être révolutionnaire. Nous allons donc étudier plusieurs matériaux piézoélectriques (céramiques monocristallines et polycristallines) dans de diverses géométries pour développer un nouveau modèle de dispositif à ultrasons. L'effet de ces nouvelles formes d'onde sur l'image ultrasonore sera également analysé.I am a materials engineer who is particularly interested in studying intelligent and functional materials for a wide range of applications, ranging from biomedical and MEMS, over energy harvesting to structural health monitoring. I therefore study the relationship between material structure, geometry, stress state, and properties to understand (and manipulate) unusual material behavior.Je suis un ingénieur des matériaux qui étude les matériaux intelligents et fonctionnels pour une large gamme d'applications, incluent la biomédicale, les microdispositifs, le « energy harvesting », et la surveillance de santé structurale. J’étudie donc la relation entre la structure de la matière, la géométrie, les contraintes, et les propriétés pour comprendre (et manipuler) le comportement des matériaux.The student will work in collaboration with my research group and the research group of Professor Pierre Belanger (also at ETS). S(he) will therefore be integrated into our teams to work together with existing graduate students on a daily basis. The student will have significant autonomy to prepare samples and then develop and run his/her own experiments using state-of-the-art characterization equipment, including Doppler laser interferometry. The student will also perform mathematical modeling or calculations to help interpret the results.L'étudiant(e) devra travailler en collaboration avec mon groupe de recherche et le groupe de recherche du professeur Pierre Belanger (également à l'ÉTS).  Il ou elle sera donc intégré(e) dans nos équipes et travaillera quotidiennement ensemble avec des étudiants aux cycles supérieurs. L'étudiant aura une autonomie importante pour préparer les échantillons, et concevoir et exécuter ses essais en utilisant les équipements de caractérisation haut de gamme, comme l’interférométrie par laser Doppler. L'étudiant(e) devra également effectuer la modélisation et des calculs mathématiques pour interpréter les résultats.The student should have an interest in materials science and engineering, mechanical engineering, electrical engineering, chemistry, physics, or similar. In particular, the student should enjoy working in the laboratory to design and perform experiments, as well and analyze the results. This project will include some mathematical modeling and simulations. A plus if the student has studied or worked with single crystal or poly crystalline ceramics, or functional and intelligent materials, but definitely not a requirement. In addition, the laboratory is very international and therefore bilingual English and French, so the candidate can use either or both languages.

La consommation de carburant et les émissions des polluants des véhicules sont deux aspects essentiels pris en compte par l’industrie de l’automobile. L’éco-conduite est un programme dont l’objet central est de fournir une variété de conseils aux conducteurs en termes de réduction de la consommation et d’émission des polluants. Les conseils spécifiques comprennent des éléments tels que le maintien d’une vitesse constante, l’anticipation du flux du trafic, l’accélération et la décélération en douceur et garder le véhicule en bon état d’entretien.  Le LASSENA est le laboratoire de l’École de Technologie Supérieure (ÉTS) spécialisé dans les technologies spatiales, les systèmes embarqués, la navigation et l’avionique, couvrant de larges domaines d’application, de recherche et de développement comme le transport intelligent, véhicule connectés et autonome, drone, avionique moderne, GNSS, système de navigation inertiel précis, internet des objets et sécurité aérienne. Le stage consiste à faire une recherche bibliographique sur les méthodes de calcul de la consommation et d’émissions de gaz à effet de serre. Après, l’étudiant entame une campagne de collecte de données en utilisant la boîte noire Micro-intelligent Black Box (Micro-iBB) et la voiture de test du laboratoire  LASSENA. Puis, il développera son modèle de consommation propre à chaque zone de la ville de Montréal (centre-ville, autoroute,…). Sur la base de ce modèle de consommation, le modèle d’assurance PHYC (Pay How You Consume), en français : payer selon votre consommation sera développé. Ce projet permettra au stagiaire d'approfondir ses connaissances en techniques avancées d'identification ainsi que ses compétences en programmation Matlab, ce qui facilitera son intégration au marché du travail à la fin de son cursus universitaire. Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. Compétences: Matlab   Langues: français et/ ou anglais 
Les composantes en géométrie des couches ou des plaques sont particulièrement importantes dans les microsystèmes et autres dispositifs modernes.  Par exemple, divers capteurs (accéléromètres, microphones, gyroscopes, écrans, etc.) aux bases d’une géométrie si restreinte sont utilisés dans les airbags, les satellites, et les téléphones cellulaires. Il est important de noter que le comportement d’un matériau en géométrie restreinte peut varier considérablement. Malheureusement, ce comportement n’est pas bien compris pour une majorité des matériaux normalement utilisés de cette manière.Dans ce projet, on étudiera la fracture mécanique dans une classe de matériaux très importante pour les microsystèmes et autres dispositifs modernes : les couches et plaques faibles isotropiques. Plusieurs des matériaux fonctionnels et intelligents font partie de cette classe, par exemple les céramiques microcristallines ou amorphes. Pour mieux comprendre le comportement de ces matériaux, on caractérisera la surface des fractures par diverses méthodes. Ensuite, on effectuera une comparaison aux résultats des essais mécaniques. Finalement, on réalisera une modélisation numérique pour étudier la propagation des fissures et simuler les propriétés des matériaux.I am a materials engineer who is particularly interested in studying intelligent and functional materials for a wide range of applications, ranging from biomedical and MEMS, over energy harvesting to structural health monitoring. I therefore study the relationship between material structure, geometry, stress state, and properties to understand (and manipulate) unusual material behavior.Je suis un ingénieur des matériaux qui étude les matériaux intelligents et fonctionnels pour une large gamme d'applications, incluent la biomédicale, les microdispositifs, le « energy harvesting », et la surveillance de santé structurale. J’étudie donc la relation entre la structure de la matière, la géométrie, les contraintes, et les propriétés pour comprendre (et manipuler) le comportement des matériaux.The student will be integrated into my research group and work together with existing graduate students on a daily basis. The student will have significant autonomy to prepare samples and then develop and run his/her own experiments using state-of-the-art characterization equipment.L'étudiant(e) sera intégré(e) dans mon équipe de recherche et travaillera quotidiennement ensemble avec des étudiants aux cycles supérieurs. L'étudiant aura une autonomie importante pour préparer les échantillons, et concevoir et exécuter ses essais en utilisant les équipements de caractérisation haut de gamme. The student should have an interest in materials science and engineering, mechanical engineering, physics, applied mathematics or similar. In particular, the student should enjoy working in the laboratory to design and perform experiments, as well and analyze the results. An appreciation for fracture mechanisms and microscopy is a plus, but not required. This project will have both experimental (fractography, microscopy, mechanical testing) and theoretical components (image analysis, as well as analytical and numerical modeling). In addition, the laboratory is very international and therefore bilingual English and French, so the candidate can use either or both languages.

Autonomous drones have received more and more attraction in modern society for their wide applications.  However, currently operating drones still use rudimentary guidance technologies, such as following pre-planned or manually provided waypoint. Meanwhile, most work on drones’ guidance has focused on path planning for simple goal-directed or goal-oriented tasks, without considering the different sources of uncertainty, such as dynamic mission requests, uncertainties in the vehicle state (different failures on actuators, sensors or engines), unexpected atmospheric turbulence that leads to impossibility to follow a pre-computed trajectory, and limited sensor capabilities resulting in limited perception about the environment. Therefore, autonomous drones will require more advanced guidance capabilities to achieve more complex tasks and missions in a dynamic and vulnerable environment.The work of this project will focus on the development of a validation platform for autonomous drones’ guidance. Through this platform, operators should only transmit the mission information at the beginning of the flight, real-time high-safety trajectory generation will be performed by the designed guidance system according to the map information and onboard perception, and the guidance performance will be visualized and recorded for evaluation. The project will provide a feasible and experimental solution for testing the guidance performance of drones, which will benefit for flight safety and autonomy improvement.Though this project, the intern will get familiar with both the software engineering and system integration. The system thinking and programming ability will get improved, which will benefit for his/her potential positions after graduation. Meanwhile, the intern will acquire the knowledge about guidance and control system, and then be motivated to get involved in aerospace engineering, such a promising and leading-edge field. LASSENA is the laboratory of the Ecole de Technologie Supérieure (ÉTS) which is specialized in space technologies, embedded systems, navigation and avionics, covering wide areas of application, research and development such as intelligent transport, connected and autonomous vehicle, drone, modern avionics, GNSS, accurate inertial navigation system, internet of things and aviation safety.The tasks consist of developing a high-safety guidance validation platform for autonomous drones, including software development and hardware integration as well. First, a literature review about the aircraft’s onboard guidance algorithm will be processed to help the intern to understand the principle of it. Then, the system framework design and the function requirement analysis of the software will be fulfilled to determine the specific modules and their interfaces and clear requirements about the software. After that, the intern will be responsible for the design and implementation of the system, including the integration and test. The developed validation platform, combining both Ground Mission System and Flight Simulator, will provide a systematic and effective test bench for the high-safety guidance. When the project is finished, the achievements will be a prototype of system, a series of software development documents and a final report. Fundamental knowledge about guidance, control and simulationProgramming skill: C, C++, Matlab
Dans le cycle de vie du logiciel, la phase de maintenance/évolution est perçue comme étant la plus longue et la plus coûteuse. Les projets logiciels deviennent de plus en plus gros et complexes à chaque itération mais la documentation associée n'est pas toujours à jour, et la compréhension nécessaire à toute action significative a parfois des lacunes.Les chargés de maintenance et de réingénierie ont besoin de systèmes leur permettant de naviguer à travers l'imposant volumed'informations concernant leurs projets (incluant l'historique) en leur fournissant des suggestions pertinentes au moment opportun.Ces systèmes sont connus sous le terme générique anglais RSSE (Recommendation Systems for Software Engineering). Le projet de recherche en cours sur les RSES (Recommendation Systems for Evolving Software) suit cette direction de recherche,avec un focus sur l'historique des projets en évolution.Sur un autre front, réalités virtuelle (VR) et augmentée (AR) sont des technologies longtemps attendues, qui sont enfinsur le point de se démocratiser avec la sortie cette année de nombreux casques commerciaux (le GearVR de Samsung/Oculus, l'Oculus Rift de Facebook, le Vive de HTC/Valve, et en fin d'année le PSVR de Sony) et de kits de développement (le Hololens de Microsoft)Nos expériences avec ces outils à travers des projets étudiants et de recherche nous font penser que ces technologiesont un fort potentiel d'impact sur les disciplines d'ingénierie en général, incluant le génie logiciel.Nous avons l'intention de contribuer à la recherche naissante sur les environnements immersifs comme outils pour le génie logicielen ajoutant un composant VR/AR au RSES que nous construisons, notamment avec l'aide cet été d'un étudiant de Mitacs/Globalink. L'étudiant de l'été 2017 sera impliqué dans des activités de R&D portant sur l'analyse, l'implémentation et l'évaluation d'un tel composant (qui pourrait aussi être utilisé à des fins d'enseignement).My research revolves around software comprehension, evolution and maintenance, with search based techniques (local search, genetic algorithms, etc.)  as preferred tools. My recent work involves reverse engineering (Java, web applications) and recommendation systems for software engineering. Recent interests include Virtual Reality and Augmented/Mixed Reality, in particular to explore software artifacts.Mon domaine de recherche s'ancre autour de la compréhension, de l'évolution et de la maintenance de logiciels, en utilisant notamment des techniques de recherche (recherche locale, algorithmes génétiques).Mes récents travaux de recherche traitent de rétro-ingénierie (Java, applications web) et de systèmes de recommandation pour le Génie Logiciel). Mes intérets récents incluent la Réalité Virtuelle et la Réalité Augmentée/Mixte, en particulier pour l'exploration d'artefacts logiciels.Implementation and evaluation of an immersive (Virtual or Augmented/Mixed Reality) environment proposing the exploration of software artifactsImplémentation et évaluation d'un environnement immersif (réalité virtuelle ou augmentée)  permettant d'explorer des artefacts logiciels.Very Good analytical skillsVery Good programming skills (Java, C#, Javascript)Experience with Unity is a plus

Within the software life cycle, the maintenance/evolution phase is perceived as the longest and costliest (up to 90% according to some authors). Software projects become bigger and more complex with each iteration but the associated documentation is not always up-to-date, thus complicating the comprehension necessary to any significant action. Maintainers and reengineers need systems that can help them navigate through the sheer amount of information (from the past to the present of their projects) by making timely and relevant suggestions. In the broader field of software engineering, such systems are known as RSSEs (Recommendation Systems for Software Engineering). The research program on RSES (Recommendation Systems for Evolving Software) belongs to that line of research, focusing on exploiting software projects’ evolution history. The student will be involved in the research activities of this project and will be assigned to preliminary analyses, implementation and evaluation of a robust prototype of an RSES. The project is an extension of a work previously done by a Mitacs Globalink intern.My research areas are Software Evolution and Testing and I mostly use search based (local search, genetic algorithms) techniques to propose new approaches/tools or uncover new insights. For this specific project, I'm interested in providing developers and maintainers with a tool able to give them recommendations on their project based on information extracted from their change history.Mon domaine de recherche s'ancre autour de la compréhension, de l'évolution et de la maintenance de logiciels, en utilisant notamment des techniques de recherche (recherche locale, algorithmes génétiques).Mes récents travaux de recherche traitent de rétro-ingénierie (Java, applications web) et de systèmes de recommandation pour le Génie Logiciel). Mes intérets récents incluent la Réalité Virtuelle et la Réalité Augmentée/Mixte, en particulier pour l'exploration d'artefacts logiciels.[This is an extension of  a previous project.]- Review of the existing documentation.- Evolution and evaluation of the existing prototype RSES (Recommendation System for Evolving Software).The expected output is an improved version of an Eclipse plugin that has been developed by a previous Globalink intern.Very Good analytical skillsVery Good programming skills (Java)
In the last decade, context-aware computing has been maturing and is now considered an important component for the Internet of Things. The development of context-aware applications requires investigating sensors’ data, driving a context from these data, and activating different methods for different contexts based on adaptable design. The main objective of this project is to propose specification languages that allow describing different types of contexts including but not limited to resource availability, enforcement capabilities, users’ preferences, etc. The languages should allow the specification of data that will be exchanged during negotiation and collaboration tasks between IoT devices. The context will also include the information relevant to triggering security enforcement actions and/or assessing the enforceability of security policies. Enforcement mechanisms will be designed to enforce the specified security policies.We will customize the XACML policy language [OASIS] to suit IoT applications. We are interested in investigating this language because it is becoming the standard language for fine-grained authorization policies. Therefore, we will adopt this language to develop a centralized monitoring application that allows defining context-aware policies by specifying various context parameters including time, location, applications, APIs, device status, etc. I am working on two main research areas: (1) mobile and IoT security and management and (2) Security and management of Cloud infrastructures and applications. Regarding the first area, I am developing optimised, context-aware and adaptable security mechanisms (either signature based or anomaly-based). Regarding the second area, I am investigating security specification languages to allow modular and flexible design of security policies and their associated enforcement mechanisms. Orchestration of security services is of paramount importance for both areas.The student will integrate a research group developing a Framework for Context Aware Security Policies. He will study specification documents, design and program security mechanisms and test and validate the developed software components.The student should have the following skills :- Software and Network Security Policies- Programming languages: Java, Python - Linux and Android- XACML
This project focuses on developping a framework for workload prediction techniques for computer systems such as cloud computing infrastructures. Since there is no single predictor that would be suitable for all types of workloads espacially when their caracteristics are not completely available. The framewoak would incorporate multiple  state of the art predictors. The effectiveness of the prediction framework will be validated using typical workloads and using metrics such Root Mean Squared Error (RMSE) or Mean Absolute Percentage Error (MAPE).Software Engineering, Model-driven approach, Software Systems Dependability (performance, availalability, robustness, safety, etc.), Real-time software systems, Cloud Computing, Optimization techniques, Analysis techniques.Implementing existing prediction algorithms and integrate them in the framework.Data processing: formating, agragating, noise filteringProgramming skills in Java, Python or Matlab.Knowledge on Statistics and Maths.Data processing and analysis techniques
Software developers increasingly rely on fellow coders from all over the world to get their code working or borrow pieces of code. Online communities for programmers such as StackOverflow have thus become very important tools for software projects. StackOverflow (SO) has an Alexa rank of 56 (July 2017) making it one of the most visited websites. Users ask questions that can be answered by other users. The questions (and the answers) can be upvoted or downvoted by other users or simply dismissed as irrelevant by moderators. In particular, SO discourages questions that invite possibly subjective discussions such as "which library/technology is better?". While effective in preserving the site's core mission, these kinds of dismissals can be frustrating for developers and are certainly not helpful, especially in an open-source age where choices (of technologies, frameworks, libraries) can make or break a project. At the same time, online platforms such as Facebook, Twitter or Youtube have been growing and they have their own sub-communities developers who interact in less constrained, arguably more chaotic, ways. Valuable insights and tips are shared daily on those platforms and developers would benefit from techniques able to effectively and efficiently mine and present such information in the relevant context. The student will be involved in the research activities of this project and will work with a Ph. D. student (who started this Summer 2017) on preliminary mining of data extracted from StackOverflow, Twitter, Facebook and Youtube. My research area is Software Development, Evolution and Testing and I mostly use search based (local search, genetic algorithms) techniques to propose new approaches/tools or uncover new insights for software developers.For this specific project, I'm interested in providing software developers and maintainers with techniques able to give them recommendations on their project based on information extracted from social media.With the help of a Ph.D. student- Get familiar with natural language processing (NLP) tools- Develop scripts to extract and analyse information from StackOverflow, Twitter, Youtube, Facebook, etc.Good analytical skillsGood programming skills
Flight safety is one basic goal for modern aviation which is not easy to realize. Loss of thrust is a surprisingly common source of general-aviation accidents. Although less common, it also occurs in commercial transport operations. Proper response to engine failure is a recurring training theme for pilots; however, they will still be challenged with quickly identifying a reachable landing site and accurately guiding their powerless aircraft to it. Since flight performance degrades caused by total thrust loss, aircrafts will become difficult to maintain current height, and existing flight plans will no longer be feasible. In this case, it is crucial to make decisions with efficiency and accuracy to enable a safe landing, particularly when failure occurs the flight height is not ample to land. The work of this project will focus on the development of an Aid-Decision-Making System in a dynamic environment for aircraft’s emergency landing. Through this system, when engine failure occurs, pilots could obtain feasible reference for emergency decision, such as possible alternative landing sites and relative landing trajectory profiles acquired by onboard trajectory generation algorithm. After selection of a specific trajectory profile, the system will provide guidance assistance in real-time according to the profile, to help pilots manipulate the aircraft with confidence. The assistance will be continuing during the period of emergency landing, which means when the trajectory profile could not be well fulfilled, another scheme would be provided if available. The flight safety under such failure could be effectively improved, which will bring great application prospect.Though this project, the intern will get familiar with both the software engineering and system integration. The system thinking and programming ability will get improved, which will benefit for his/her potential positions after graduation.  LASSENA is the laboratory of the Ecole de Technologie Supérieure (ÉTS) which is specialized in space technologies, embedded systems, navigation and avionics, covering wide areas of application, research and development such as intelligent transport, connected and autonomous vehicle, drone, modern avionics, GNSS, accurate inertial navigation system, internet of things and aviation safetyThe tasks consist of developing an Aid-Decision-Making System for aircraft’s emergency landing, including software development and hardware integration as well. First, a literature review about the aircraft’s emergency landing and the trajectory generation algorithm will be processed to help the intern to understand the principle of it. Then, the system framework design and the function requirement analysis of the software will be fulfilled to determinate the specific modules and their interfaces and clear requirements about the software. After that, the intern will be responsible for the design and implementation of the system, including the integration and test. The test bench developed, combining both Multi-Mode Software Defined Avionics Radios and Flight Simulator, will provide a systematic and effective validation environment for the Aid-Decision-Making System and other avionics. When the project is finished, the achievements will be a prototype of system, a series of software development documents and a final report.Fundamental knowledge about avionics and electronic circuit designProgramming skill:  C, C++, Matlab
Dans ce projet, il s'agit de faire la réingénierie d'un serveur de graphique. Le serveur de graphique doit recevoir des requêtes et de la data par XMLRPC et retourner une image PGN du graphique. L'application doit être de type console et implémentée en C# de microsoft. Elle doit pouvoir s'exécuter tant sur Windows que sur Linux (avec mono). Elle doit aussi supporter plusieurs connexions concurrentes. L'étudiant devra développer les modèles sur lesquels l'application va s'appuyer.Il doit être possible de faire ces changements sans connaissance approfondit de l'application et de son architecture:• Ajouter un nouveau graphique.• Ajouter de nouveau paramètre/options à un graphique existant.Genie logiciel, conception, modelisation, programmation orientée objet, programmation concurrenteDevelopment de model, conception algorithm, Implementation en C# de la solution proposée et déroulement de tests et debogageModélisation de base, POO, C# .net de Microsoft, Framework mono, connaissance de base en Windows/Linux, langage XML, programmation concurrente et expérience de base avec des applications "backend". 
This internship will be part of a video analysis research project, which aims at building computationally effective algorithms for analyzing massive streaming videos. Such algorithms find semantic regions in videos (persons, cars, etc.), and can provide essential information for higher-level computer vision tasks such as action recognition is streaming videos. Direct application of standard deep-learning techniques is not straightforward as such streaming videos involve a huge amount of data, and require online processing as well as algorithm training. To address this challenging and computationally intensive task, the overall project focuses on modern and powerful distributed optimization techniques, in order to embed weak human supervision constraints while leveraging massive amounts of unannotated videos.     The student will have the opportunity to learn, implement and test constrained deep-learning techniques in the context of streaming-video segmentation. This internship work will be integrated with other efforts in my group, in collaboration with a PhD student who specializes in video analysis. I investigate computer vision, machine learning, and optimization techniques, with the long-term goal of making computers understand visual information. Computer vision algorithms are currently receiving a huge research interest as they have a breadth of applications, and are of pivotal importance, in areas such as medicine and life sciences, human-computer interaction, robotics, surveillance, navigation, manufacturing, social media, entertainment, among many others. Current strong needs of image understanding in such areas offer students the opportunity to build cross-disciplinary skills and to become very competitive the job market, either in industry or academia.The following summarizes the role of the student during this internship:• Understanding, implementing and testing recent algorithms in the context of video image analysis; and • Interacting regularly with a PhD student so as to integrate efforts towards effective semantic segmentations of streaming videos. • Specialization in one of the following area: Computer science, applied mathematics, or electrical/biomedical engineering;• Solid programming skills in languages such as C, C++ and/or MATLAB. A GPU programming experience is a plus.
This internship is a part of a bigger project, which focuses on developing deep-learning algorithms for weakly supervised medical image analysis. The general problem consists of finding automatically various structures of high clinical interest in medical image modalities, e.g., specific organs or abnormalities (such as tumours). Such structure identifications translate into extensive measures for disease diagnosis, follow-up and treatment. The student will have the opportunity to learn, implement and test advanced deep learning techniques (e.g., convolutional neural networks) and will benefit from a diversified knowledge in our lab. This includes, for instance, powerful discrete optimization techniques, an area in which my research group and collaborators have well-recognized expertise. This internship work will be integrated with other efforts in my lab, in collaboration with several PhD\MSc students and postdocs. The general goal of my group is to design deep-learning techniques that are suitable for accurate modelling and recognition from large-scale medical image datasets that are weakly labeled. We will leverage some limited and targeted interactions with radiology experts, as needed, to set optimization constraints and to drive advanced learning methods. The recent years have witnessed substantial technical advances in areas such as deep learning architectures (e.g., convolutional and recurrent neural networks), transfer and weakly-supervised learning, and distributed optimization, which promise to address such complex medical imaging problems, previously thought intractable. I investigate machine learning, computer vision, optimization, and their potential applications in medical imaging, with the long-term goal of making computers understand visual information. Image understanding algorithms, particularly those based on deep-learning techniques, are currently receiving a huge research interest. They have a breadth of applications and are of pivotal importance in areas such as medicine and life sciences, human-computer interaction, robotics, surveillance, navigation, manufacturing, social media, and entertainment. Current needs of image understanding in such areas offer students the opportunity to build cross-disciplinary skills and to become very competitive within the job market, either in industry or academia. The following summarizes the role of the student during this internship:• Understanding, implementing and testing recent convolutional neural network techniques in the context of spine images; and• Interacting regularly with a PhD student so as to integrate efforts towards efficient spine image segmentation algorithms. • Specialization in one of the following area: Computer science, applied mathematics, or electrical/biomedical engineering;• Solid programming skills in languages such as C, C++ and/or MATLAB. A GPU programming experience is a plus.
Recent advances in spectrum sensing developed within the cognitive radio context for terrestrial wireless networks can also be leveraged for RFI detection in the satellite domain. The key difference here is that RFI must be detected not only over time and frequency domains but also over 3-D spatial domain. In particular, collaborative sensing can be employed where multiple detection modules can be deployed to perform sensing whose results are jointly processed to improve the detection sensitivity. Collaborative sensing can be indeed deployed in integrated/hybrid satellite and terrestrial networks for example where spectrum sensing modules can be placed at the Base Stations (BSs) of the wireless cellular system. It has been shown that strong interference can occur between satellite and terrestrial network segments of such heterogeneous network if satellite terminals have sufficiently low elevation angles. Several detection techniques have been investigated for cognitive radio systems. These techniques have to be studied and can be adapted for satellite systems. Interference detection information can be used for interference mitigation by using suitable cognitive radio techniques, which will be further discussed in this project. The sensitivity of the existing detection techniques can be notably improved when the detection algorithms are aided by partial or complete knowledge of the properties and characteristics of the RFI to be detected. Along these lines, the RFI atlas platform can be very useful by providing a priori knowledge of the RFI in the environment, so that the presence of such RFI can be detected with high sensitivity. LASSENA is the laboratory of the Ecole de Technologie Supérieure (ÉTS) which is specialized in space technologies, embedded systems, navigation and avionics, covering wide areas of application, research and development such as intelligent transport, connected and autonomous vehicle, drone, modern avionics, GNSS, accurate inertial navigation system, internet of things and aviation safetyThe objective of this project is to develop an RFI detection module, from the initial conception of the RFI detection techniques, to their eventual integration in a software/hardware platform and in-field testing. The intern will work in collaboration with other expertise and professional members and will perform the following tasks: 1. The intern will acquire a strong theoretical background of RFI detection methodologies, including multiuser detection, kurtosis detection, multichannel interference detection, cross-frequency detection and more classical techniques such as those based on radiometry, joint time-frequency analysis, etc. After a studying the advantages and disadvantages of these techniques, the intern will design a Matlab/Simulink software implementation of the best candidates among these detection techniques. 2. The intern will include a potential risk analysis of the effect of other signals present in the environment on the performance of the detection techniques. 3. The intern will develop algorithms to deal with a congested radio spectrum, so that the RFI to be detected does not become masked by other signals of the environment. After studying the performance of the developed detection techniques, the intern will enhance them in terms of efficiency by overcoming their limitations. Then, a full performance assessment of the software implementation will be carried out. 4. The intern will focus on the implementation of the software module on an FPGA hardware platform. The most important aspects of resource requirements, real-time processing and compatibility with the available hardware will be addressed. The hardware implementation of the detection module alone will also be tested in-field through employing of Software Defined Radio (SDR) and Channel Emulator, by means of real-life RFI measurements Fundamental knowledge of Wireless Communication (Systems) and Digital Signal Processing(DSP)Programming Skill:  C, C++, and Matlab
The satellite communications (SatCom) spectrum (UHF, L-, C-, Ku- or Ka-band) is particularly congested and populated by a fast growing collection of military, government and commercial networks and systems. As the thirst for satellite communications bandwidth is increasing, Radio Frequency Interference (RFI) is growing. Caused by a wide range of issues, RFI can degrade satellite communications channel capacity and efficiency, and affects the quality of service (QoS) of satellite communications, since the effective signal-to-noise-ratio (SNR) of satellite communications signals-of-interest (SOI) can be drastically reduced. According to some estimates by industry groups, communications efficiency losses caused by interference can cost up to $2 million per year to an operator managing a small fleet of satellites. Compounded with degraded communications QoS, this represents millions of dollars per year in lost revenues and decreasing profit margins, so finding new ways to reduce, excise or overcome the sources of RFI is crucial. Radio Frequency (RF) spectrum is a critical but limited natural resource. RFI in SatCom occurs due to different sources including deliberate interference, adjacent satellite interference, terrestrial interference, cross polarization interference, intermodulation, and scintillation; it can also be created by human errors, bad installation, and poor equipment. Among these interferences sources, the most significant problems are due to man-made interferences, both intentional (jamming) and non-intentional (due to the increasing number of communication systems as well as human error). This proposal project will focus mainly on mitigation of man-made RFI. Because, the radio spectrum is a limited resource, there is a fierce competition between its various incumbents.LASSENA is the laboratory of the Ecole de Technologie Supérieure (ÉTS) which is specialized in space technologies, embedded systems, navigation and avionics, covering wide areas of application, research and development such as intelligent transport, connected and autonomous vehicle, drone, modern avionics, GNSS, accurate inertial navigation system, internet of things and aviation safety.The objectives will be to design SatCom RFI mitigation techniques in order to increase the robustness of SatCom receivers. The intern will actively collaborate with the other expertises and professionals in order to develop a full prototype able to mitigate or cancel RFI disturbing the satellite communication link and will perform the following tasks:1. The intern will design effective RFI mitigation technique. The first step will be to acquire the required theoretical background by performing an in-depth literature review of state-of-the-art RFI mitigation techniques, such as adaptive filtering techniques, blanking techniques, multiuser and multichannel processing, etc. Then, a preliminary software implementation and comparison of the candidate mitigation techniques will be performed.  2. The intern will finalize the design of the mitigation module. His/her research activities will focus on the design of a hybrid mitigation software module, which incorporates and combines multiple mitigation techniques. The performance of this module will be thoroughly evaluated in order to identify the strengths and weaknesses of the hybrid approach. An optimization and full characterization of the developed RFI mitigation module will be carried out for interference rejection factor optimization.  3. The intern will provide support for the integration of the module into an FPGA-based hardware prototype. Final hardware optimizations of the RFI mitigation module also be required to efficiently use the hardware resources, as well as to guarantee the full compatibility with rest of the hardware equipment, employing of software defined radio (SDR) and SatCom channel Emulator. Finally, the hardware module implementing the mitigation techniques will be tested in operational environments.Fundamental knowledge of Wireless Communication (Systems) and Digital Signal Processing(DSP)Programming Skill:  C, C++, and Matlab

Les prothèses vasculaires synthétiques actuelles conduisent à des complications médicales qui empêchent leur utilisation dans des pontages de petit diamètre. L’électrofilage est une technique permettant d’obtenir des matériaux textiles qui imitent la morphologie des tissus humains. Ce  projet consiste à fabriquer, caractériser et optimiser les prothèses vasculaires électrofilées biocompatibles. Ces dernières sont obtenues à partir d'un mélange de polycaprolactone et de polyuréthane et sont recouvertes d’un revêtement bioactif. L’objectif étant d’obtenir des prothèses aux propriétés mécaniques et biologiques proches de celles des vaisseaux de petit diamètre.Selon le contexte du candidat, il / elle travaillera sur la chimie, la caractérisation des matériaux, les propriétés mécaniques et la culture cellulaire.Biomaterials - polymer chemistry – vascular graft – electrospinningBiomatériaux - chimie des polymères – prothèses vasculaires - électrofilageThe student will be responsible for the preparation of the samples and for the use of various characterization techniques such as contact angle, tensile tests, compliance studies and chemical characterization methods and eventually cell culture.He / she will analyze the results, present his / her work to the group meetings. This work will be done in collaboration with a doctoral student and will lead to a possible publication.L'étudiant(e) sera en charge d’effectuer la préparation des échantillons et d’utiliser diverses techniques de caractérisation telles que, par exemple, l’angle de contact, faire des tests de traction, étude de la compliance ainsi que des méthodes de caractérisation chimique et éventuellement de la culture cellulaire.Il/elle analysera les résultats, présentera ses travaux aux réunions de groupe. Ce travail sera effectué en collaboration avec une étudiante au doctorat et mènera à une possible publication conjointe.Background and technical skills in either chemistry, materials engineering (The project will differ depending on the background of the student)Cell culture (optional)Rapid learningTechnical skillsTeam workStrong motivation and autonomyInterest in research
Geolocation is a set of techniques to determine the geographical origin of RFI in satellite communication systems taking advantage of Digital Signal Processing (DSP) technology and exploiting the characteristics of radio wave propagation. Geolocation techniques that exploit time delays are known as Time-Of-Arrival (TOA) and Time-Difference-Of-Arrival (TDOA) techniques. Angle-Of-Arrival (AOA) techniques measure the direction from which a source of RF energy appears to originate. Geolocation techniques that exploit changes in power radio wave characteristics as they propagate in space are known as Power-Of-Arrival (POA) and Power-Difference-Of-Arrival (PDOA) techniques. Geolocation techniques that exploit radio waves frequency shifting and Doppler effects are known as Frequency-Difference-of-Arrival (FDOA) techniques. Ephemeris error also contributes to location error, so geolocation techniques will exploit Ephemeris Error Compensation (EEC) algorithms. The design of the antenna also plays a vital role in this step, since better results can be obtained by using higher apertures (narrower beams), or collaborative geolocation. Also, in the case of non-geostationary satellites, their movement along their orbit around Earth can be exploited to implement synthetic apertures, which may improve notably the geolocation accuracy. This project aims to develop the robust geolocation algorithms that can mitigate errors in measurements of the required measures (e.g., TOA, TDOA, and FDOA) and satellite locations these errors can occur due to satellite orbit perturbations to enhance the localization accuracy. Robust optimization techniques will be employed where the RFI location is obtained by solving the underlying estimation problems (e.g., maximum likelihood, least square estimators) considering the potential uncertainty regions. In particular, robust optimization using average and worst-case solution approaches will be taken.LASSENA is the laboratory of the Ecole de Technologie Supérieure (ÉTS) which is specialized in space technologies, embedded systems, navigation and avionics, covering wide areas of application, research and development such as intelligent transport, connected and autonomous vehicle, drone, modern avionics, GNSS, accurate inertial navigation system, internet of things and aviation safety.The main goal of this project will be to design and develop a hardware prototype for the geolocation of SatCom RFI. The Intern will design and characterize a software implementation and hardware prototype to highly accurately locate sources of RFI and jammers in the environment:1. The Intern will perform an in-depth study of state-of-the-art geolocation techniques. Special emphasis will be put on those applied to SatCom RFI. Several potential techniques are those based on Time-Of-Arrival (TOA), Time-Difference-Of-Arrival (TDOA), Frequency-Difference-Of-Arrival (FDOA), and Ephemeris Error Compensation (EEC). He/she will evaluate the potential benefits of such techniques, and their applicability to the SatCom field and the future hardware that the prototype will be implemented on. The best candidates will be selected for the design of the corresponding Matlab/Simulink-based software module. 2. The Intern will focus on the initial performance study and characterization of the developed techniques with an eye towards the optimization of the developed algorithms. The study will include aspects such as the efficiency, accuracy and the convenience of exploiting multiple techniques into an integrated hybrid geolocation module, all of which will be incorporated to the software implementation. 3. The Intern will implement the hardware prototype and will be in charge of the design, the efficient resource management and the hardware compatibility assurance of the module, which will be implemented on an FPGA-based hardware platform (by employing of Software Defined Radio (SDR), STK AGI and SatCom Emulator). A real-time demonstration of the hardware module will be carried out at the last stage of this proposal project. Fundamental knowledge of Wireless Communication (Systems) and Digital Signal Processing(DSP)Programming Skill:  C, C++, and Matlab
As a variant of the service-oriented architecture (SOA) architectural style, Microservices structures an application as a collection of loosely coupled services. This improves modularity and makes the application easier to deploy and scale. However at the meanwhile, it introduces  additional complexity, e.g., application modeling. The goal of this project is to design and implement a graphical tool that can help modeling applications in microservices style. More specifically, the tool will allow users to:a. Define an microservices application in a drag-and-drop fashion. This feature allows users to specify core elements related to the application, including the connections among services, the number of container replicas in each services, and the rules related to scaling.b. Read application files (e.g., YAML), present the application in a graphical way, and allow edit.                     The tool will be implemented as an eclipse plugin.Software Engineering, Software architecture, ModelingDesign, implementation and testing.o Must: Java, JSON, Docker, YAMLo Preferable:  GO, UML, Eclipseo To learn: Kubernetes 
Le projet s'inscrit dans un vaste projet qui vise à démontrer l'utilité clinique d'une technologie innovante, la graphie cinématique du genou, pour la prise en charge de personnes souffrant d'arthrose du genou. Le projet du stagiaire consistera à analyser les courbes cinématiques de patients ayant été pris en charge à l'aide de la technologie et à qui on aura suggéré des exercices spécifiques pour diminuer leur douleur et augmenter leur mobilité. Les questions auxquelles il s'agira de répondre est la suivante: Est-ce qu'une prise en charge personnalisée permet d'améliorer la fonction articulaire? Est-ce que l'amélioration de la fonction perçue par le patient se traduit par un changement de sa biomécanique articulaire? Y a-t-il un profil de patient qui répond mieux à l'intervention personnalisé qu'un autre? Pour ce faire, il s'agira d'utiliser la base de données de courbes cinématiques et de questionnaires subjectifs et de conduire des analyses descriptives et statistiques sur cette base de données. En collaboration avec des cliniciens impliqués dans le projet, il s'agira d'identifier les variables les plus pertinentes afin de bâtir une ébauche de recommandations pour le milieu clinique et l'utilisation de cette technologie dans le système de santé. Mon domaine de recherche porte sur l'analyse du mouvement des articulations afin de mieux comprendre les maladies, les déficits fonctionnels et l'effet de traitements conservateur (physiothérapie, exercices) et chirurgicauxL'étudiant(e) devra s'insérer dans une équipe de recherche clinique et participera également au suivi des patients dans l'étude. Il/elle sera formé(e) à utiliser la base de données électronique afin d'en extraire les données pertinentes. Il/elle effectuera les analyses descriptives et travaillera conjointement avec les spécialistes du projet sur le choix des variables à extraire. Il/elle élaborera une ébauche de recommandation qu'il/elle aura à discuter avec les cliniciens impliqués dans le projet.Connaissance de base en Matlab et en statistiques. L'étudiant sera formé pour pouvoir utiliser ces outils pour le projet. Il sera également formé sur les questions en lien avec l'analyse cinématique et la biomécanique. 

Les composants opérationnels et fonctionnels (CFOs) sont des systèmes et éléments localisés ou attachés aux étages, aux toits et aux murs d'un bâtiment. Les CFOs peuvent généralement être divisés en trois catégories: les composants architecturaux (internes et externes), les composants techniques (mécanique, plomberie, électricité et télécommunication, technologies de l'information) et les composants liés au contenu du bâtiment (courants et spécialisés). Les CFOs représentent 75-85% du coût de la construction des bâtiments essentiels. L'isolation à la base des structures s’est avérée efficace  pour protéger les bâtiments contre les dommages dus aux tremblements de terre en dissipant l'énergie et en de réduisant les accélérations subies par les structures. L'objectif du projet est d’étudier la réponse sismique des équipements connectés à des appuis en élastomère frettés avec noyau de plomb. L'efficacité de utilisation des dispositifs d'isolation de base pour la protection parasismique des CFOs sera validée. Des modèles numériques seront analysés afin de prédire les forces sismiques horizontales et verticales sur les CFOs isolés et situés à différentes élévations dans les bâtiments.I am specializing in the dynamic and seismic analysis of structures and non-structural components or OFCs located in buildingsJe suis spécialiste dans l'analyse dynamique et sismique des structures et des éléments non-structuraux ou CFOs attachés aux bâtimentsThe proposed project is a part of a larger project aiming at minimizing the economic losses and failure of OFCs during earthquakes Le projet proposé fait partie d'un programme de recherche visant à réduire les pertes économiques et les dommages subis par les CFOs durant les séismes Structural analysis and solid mechanics coursesFamiliartity with word, excel and structural analysis softwares like SAP 2000



Les composants opérationnels et fonctionnels (CFO) sont des systèmes et éléments localisés ou attachés aux étages, aux toits et aux murs d'un bâtiment. Les CFOs peuvent généralement être divisés en trois catégories: les composants architecturaux (internes et externes), les composants techniques (mécanique, plomberie, électricité et télécommunication, technologies de l'information) et les composants liés au contenu du bâtiment (courants et spécialisés). Les CFOs représentent 75-85% du coût de la construction des bâtiments essentiels. Plus de recherches sont nécessaires pour concevoir des CFO résistants aux secousses sismiques, de sorte que les bâtiments importants tels que les hôpitaux, les écoles et les universités qui ne subissent pas de dommages structuraux restent opérationnels après les tremblements de terre. Le projet proposé comprend l'évaluation de la vulnérabilité sismique des CFOs situés dans le laboratoire de structure et dans la bibliothèque de l'Ecole de Technologie Supérieure de Montréal. Le contenu de la bibliothèque et du laboratoire de structure sera étudié et les différents équipements seront codés en fonction de leurs caractéristiques physiques, de leur emplacement, de leur valeur, du potentiel de danger, et de leur importance. Un programme pour la conception des ancrages des équipements critiques du laboratoire et de la bibliothèque sera développé. Les calculs seront effectués selon les exigences du Code national du bâtiment du Canada (CNBC) et la norme CSA S 832-14: réduction du risque sismique des composants opérationnels et fonctionnels (CFO) de bâtiments.Mots clés: composants opérationnels et fonctionnels, sulnérabilité sismique, forces sismiques, risque sismiqueI specialize in the study of the dynamic and seismic behavior of structures (buildings and bridges) and non-structural components or OFCs  Je me spécialise dans l'étude du comportememnt dynamique et sismique des structures (bâtiments et ponts) et des composants opérationnels et fonctionnels ( CFOs).The proposed project is a part of a larger project aiming at minimizing the economic losses and failure of OFCs during earthquakes Le projet proposé fait partie d'un projet plus large ayant pour objectif la réduction des pertes économiques des CFOs durant les séismes.Student prerequisiste skills: Structural analysis and solid mechnaics courses.the student should be familiar with excel, autocad and structural analysis softwares like SAP 2000.
Combustion processes are commonly used to produce heat and energy in a wide variety of industrial applications. In most situations, unburnt species are produced due to incomplete combustion taking place under fuel-rich and high temperature conditions. Among such species, soot particles are subject to more and more stringent regulations due to their harmful impacts on environment and health. In order to improve the development of efficient technologies, it is therefore necessary to lead exploratory studies aiming at improving our understanding of the soot formation processes. The proposed project thus aims at characterizing the influence of the chemical structure of various fuels on their propensity to generate soot particles. To do so, smoke point measurements will be carried out and then introduced into different sooting propensity indicators.Analysis of the physical-chemical mechanisms involved in the formation of polycyclic aromatic hydrocarbons (PAHs) and soot particles during the combustion of petroleum-derived fuels (kerosene, Diesel, gasoline), oxygenated biofuels and surrogate model fuels. Contribution to the development of sooting propensity indexes. Kinetic analysis of the devolatilization and oxidation of solid fuels under various atmospheres including oxygen-enriched media and oxycombustion conditions for the capture of carbon dioxide. Application to the analysis of fuels derived from biomass.The student will have to prepare a literature survey on his research subject, to define the experiments to be conducted (type of fuel and operating conditions), to perform the experiments and to analyze obtained results so as to raise conclusions.First experience in state-of-the-art study through research activity and knowledge in combustion and chemistry are expected.
Combustion processes are likely to generate unburnt species due to incomplete oxidation taking place under high temperature atmospheres. Among such species, soot particles are specifically pointed out as having harmful impacts on environment and health. To improve the development of efficient technologies, it is necessary to better understand the soot formation processes. To this aim, Laser Induced Incandescence (LII) has become increasingly used to measure soot concentration in flames as well as to derive information regarding their physical properties (particle size and temperature evolution for instance). Such a technique consists in heating soot to incandescing temperature using a high-energy pulsed-laser source to collect the subsequent radiation which is proportional to the soot volume fraction. The correct interpretation of experimentally monitored LII signals however requires the use of specific calibration techniques and/or numerical models based on nonlinear differential equation systems representing particle mass and energy balances. The proposed project aims at contributing to the implementation of a LII calibration method using a newly developed experimental test-bench. Parametric studies will be conducted and collected data will be analyzed and compared with other results obtained in similar conditions as reported in the literature.Analysis of the physical-chemical mechanisms involved in the formation of polycyclic aromatic hydrocarbons (PAHs) and soot particles during the combustion of petroleum-derived fuels (kerosene, Diesel, gasoline), oxygenated biofuels and surrogate model fuels. Contribution to the development of sooting propensity indexes. Kinetic analysis of the devolatilization and oxidation of solid fuels under various atmospheres including oxygen-enriched media and oxycombustion conditions for the capture of carbon dioxide. Application to the analysis of fuels derived from biomass.The student will have to prepare a literature survey on his research subject, to define the experiments to be conducted (type of flame and operating conditions), to perform the experiments and to analyze obtained results so as to raise conclusions.First experience in state-of-the-art study through research activity and knowledge in combustion, laser techniques and computer programming are expected.
Coal remains a major fuel resource in the power sector. To reduce the net emissions of greenhouse gases into the atmosphere, the use of coal/wood blends can be considered as an interesting option. The use of such mixture however tends to modify the physical-chemical processes involved in the devolatilization and oxidation stages. Despite the efforts made during the last decades to improve the predictive character of the numerical codes used to simulate coal and wood combustion, there is still a crucial need of kinetic data obtained under thoroughly characterized operating conditions to derive consistent kinetic rate parameters. Within this context, laboratory studies coupling high and low heating rate experiments are highly recommended to obtain parameters valid on an extended range of operating conditions.The proposed project aims at modeling the devolatilization and ignition behavior of coal/wood pulverized blends using an extensive set of data collected in our lab under both low and high heating rate conditions. By this, new kinetic parameters will be derived and should contribute to improve the predictive character of the CFD calculations carried out to simulate the combustion of coal/wood mixtures. Analysis of the physical-chemical mechanisms involved in the formation of polycyclic aromatic hydrocarbons (PAHs) and soot particles during the combustion of petroleum-derived fuels (kerosene, Diesel, gasoline), oxygenated biofuels and surrogate model fuels. Contribution to the development of sooting propensity indexes. Kinetic analysis of the devolatilization and oxidation of solid fuels under various atmospheres including oxygen-enriched media and oxycombustion conditions for the capture of carbon dioxide. Application to the analysis of fuels derived from biomass.The student will have to prepare a literature survey on his research subject, to process and model experimental data and to analyze obtained results so as to raise relevent conclusions.First experience in state-of-the-art study through research activity and knowledge in combustion, chemistry and computer programming are expected. 

Ce projet impliquera l'élaboration d'algorithmes de planification et stratégie pour une équipe de robots humanoïdes joueurs de football, p.ex. défensive, offensive, au sein d'une équipe d'étudiants.Le projet impliquera les techonlogies suivantes:Matériel: NaoLogiciel: code source B-HumanComputer vision, artificial intelligence, Vision par ordinateur, intelligence artificielle,The student must be independent thinking and motivated.The student will:- develop code to implement and test computational algorithms.- write a research publicationL'élève doit être indépendant et motivé.L'étudiant:- développer un code pour implémenter et tester des algorithmes de calcul.- rédiger une publication de rechercheThe student must be independent thinking, motivated with problem solving skills.The student should be knowledgeable in the following areas  - mathematics (probability, geometry, decision theory)  - AI algorithms, reinforcement learning  - control theory  - coding: c++, python  - scientific writing: English, conference publication
224/5000Ce projet impliquera la compression et la reconstruction d'images médicales à partir de grands ensembles de données  en forme de caractéristiques d'image locales.Ce travail se concentrera sur- Données d'image: IRM 3D en cerveau, tomodensitométrie pulmonaire- Caractéristiques locales, p.ex. 3D SIFT, SIFT-RankVision par ordinateur, intelligence artificielle,Computer vision, artificial intelligence, The student must be independent thinking and motivated.The student will:- develop code to implement and test computational algorithms.- write a research publicationL'élève doit être indépendant et motivé.L'étudiant va:- développer un code pour implémenter et tester des algorithmes de calcul.- rédiger une publication de rechercheThe student must be independent thinking, motivated with problem solving skills.The student should be knowledgeable in the following areas  - mathematics (probability, geometry, decision theory)  - AI algorithms, kernel density estimation  - coding: c++, python  - scientific writing: English, conference publication

This project is part of a research program that aims at designing and implementing methods and tools for enforcing architectural and design consistency at the source code level. In this particular project, we are interested in specifying and implementing architectural and design constraints inherent to common architectural styles and design patterns. To do so, we will study a subset of common architectural styles and design patterns (e.g., MVC, layered) and their inherent constraints. We will also study existing literature on the representation of design constraints to reuse or extend as needed existing languages to represent the styles and patterns constraints. The extended language will be implemented using the Eclipse Modeling Framework (EMF) and it will be experimented through the specification of a number of constraints attached to specific code-snippets.My research interests include software design, software modernization and model-driven engineering. Specifically, my research activities are focused on developing methods and tools to: 1) support good and proven design practices (e.g., architectural tactics, design patterns) during software development and evolution; and 2) support software re-engineering and modernization through architecture reconstruction and transformation. I am also actually working on developing model-driven approaches and domain specific-languages that support the development and certification of safety-critical systems.The student will participate to the design of the language for specifying design constraints. He will implement the language within the Eclipse environment using the EMF Framework. He will also design and implement a GUI that allows designers to easily use the language to specify their own domain specific constraints.The ideal candidate for this project should have a solid software engineering background. The student should have knowledge and experience in software design and development. In particular, the candidate must have experience with common architectural styles (e.g., MVC, layered), design patterns and the Java programming language. Experience with the Eclipse Modeling Framework is a plus. 
In the last few years, there has been a great development on photovoltaics technology. Among those technologies polymer solar cells are an interesting avenue as they could offer the possibility of fabrication at low cost. In order to achieve its promises, improvement of the performances and development of low cost fabrication processes are needed. Printing of composite semiconductors made from a combination of polymer semiconductors and nanomaterials could be a way to solve those challenges. The intern working in this project will participate in the research effort of our group among this objective by participating on the fabrication and characterization of printed solar cells including nanomaterials.Fabrication et caractérisation de dispositifs combinant des semiconducteurs organiques et polymères avec des nanomatériaux.Fabrication and caracterization of devices combining organic and polymer semiconductors with nanomaterials.Préparer les solutions d'encre de matériaux composites.Imprimer les cellules solaires.Caractérisation électrique des cellules solaires.Make the ink solutions of the composite materials.Print the solar cells.Electrical characterization of the solar cells.L'étudiant devrait avoir de l'expérience dans le travail de laboratoire avec des matériaux chimiques ainsi que des compétences en caractérisation électrique.

This project is part of a research program that aims at designing and implementing methods and tools for enforcing architectural and design consistency at the source code level. In this particular project, we are interested in proposing an approach and developing a tool that: 1) traces architectural constraints to source code and 2) detects violations to these constraints during source code modification. To do so, we will first study existing literature on the traceability of architectural decisions. We will focus on architectural tactics as they represent elementary architectural design decisions that may be traced to source code.  Our goal is to propose and implement an appropriate mechanism that links tactics constraints to source code snippets. Second, we will propose and implement an approach that detects changes to the code snippets that violate tactics constraints and notify the developer of the violation. The tool will be developed as an Eclipse plugin and it will be experimented on a number of software projects.My research interests include software design, software modernization and model-driven engineering. Specifically, my research activities are focused on developing methods and tools to: 1) support good and proven design practices (e.g., architectural tactics, design patterns) during software development and evolution; and 2) support software re-engineering and modernization through architecture reconstruction and transformation. I am also actually working on developing model-driven approaches and domain specific-languages that support the development and certification of safety-critical systems.The student will participate with the supervisor’s team to the design of the proposed approach. Thus, he will carry out a short literature review to get accustomed with existing related work and tools. He will implement the approach as a plugin within the Eclipse environment. The implemented tool should provide a UI that enables designers specifying the traces linking constraints specification (expressed using a domain-specific language) to source code snippets, and it should also support the notification of developers each time a source code modification breaks some constraints.The ideal candidate for this project should have a solid software engineering background. The student should have knowledge and experience in software design and development. In particular, the candidate must have experience with common architectural tactics, design patterns and the Java programming language. Experience with the development of Eclipse plugins and the Eclipse Modeling Framework is a plus.
Les outils de simulation numérique offrent une solution clé pour étudier le comportement biomécanique complexe de la colonne vertébrale et concevoir des dispositifs médicaux et de protection novateurs dans les domaines du sport, de la santé et sécurité et de la médecine. Malgré une quantité importante de travail effectuée par la communauté scientifique dans les dernières décennies, le développement de modèles biofidèle de la colonne vertébrale dans des situations dynamiques reste une tâche difficile à réaliser, ce qui limite leur utilisation. La modélisation des tissus mous de la colonne vertébrale, en particulier des disques intervertébraux (DIV), pose de nombreux défis en raison de leur structure complexe et de leur comportement mécanique. Le vieillissement et la dégénérescence contribuent fortement à la complexité du processus de modélisation en modifiant la géométrie et les propriétés des matériaux de ces composants biologiques. L'objectif général du projet de recherche est d'améliorer et de valider les disques d'un modèle détaillé par éléments finis (MÉF) de la colonne vertébrale nommé SM2S (Spine Model for Safety and Surgery). Cet objectif sera atteint par 1) l’implémentation de lois de comportements sensibles aux taux de chargement, et supportant la rupture, 2) l’intégration du comportement mécanique de disques intervertébraux normaux et dégénérés obtenu expérimentalement sur des échantillons de tissus et 3) la comparaison des résultats de simulation aux expérimentations réalisées dans des conditions similaires. Ultimement, le modèle sera utilisé pour tester différents dispositifs de protection (exosquelettes) utilisées par les artistes de cirque pour réduire les charges de la colonne vertébrale lors d'activités intenses (collaboration potentielle avec le Cirque du Soleil) et évaluer le chargement subi par les DIV normaux et dégénérés lors d’activités de la vie quotidienne, sportives et au travail.The human spine is one of the most remarkable mechanical structures of the body. It has three fundamental functions: to transfer the weight of the upper body, to provide flexibility to the trunk and to protect the spinal cord from potentially damaging forces and motions. My research is focused on a better comprehension, prevention and treatment of human spine injuries. It applies both computational and multi-scale experimental methods to study the complex biomechanical interactions between the human spine and the complex dynamic loading conditions involve during traumatic events. La colonne vertébrale est une des structures mécaniques les plus remarquables du corps humain. Son rôle est de transférer le poids du haut du corps, de permettre la mobilité du tronc et de protéger la moelle épinière d'efforts et de mouvements pouvant potentiellement l'endommager. Ma recherche vise une meilleure compréhension, prévention et traitement des blessures à la colonne vertébrale par le biais de modéles de simulation numérique et de méthodes expérimentales multi-échelle. Ces outils offrent la possibilité d'étudier l'interaction entre la colonne vertébrale et les chargements dynamiques impliqués lors d'incidents menant à une blessure de la colonne vertébrale. The student will perform a literature review on the latest advances in biomechanical modeling of the spine, with a focus on the intervertebral disc. Then, he (or she) will have to learn the modeling software and propose modeling strategies to implement the dynamic behavior of the intervertebral disc. He (or she) will perform different simulations to validate the proposed approach and leverage the model in a practical contexte based on industrial and medical needs. The student will integrate the multidisciplinary team of the laboratory, present the progress of its work to the joint meetings and write an internship report.L'étudiant(e) devra réaliser une revue de littérature sur les plus récentes avancées des modèles biomécanique de la colonne vertébrale, en focusant sur le disque intervertébral. Il (ou elle) devra ensuite se familisariser avec le logiciel de modélisation et proposer des stratégies de modélisation pour implémenter le comportement dynamique du disque. Il (ou elle) réalisera une série de simulations afin de valider l'approche proposée et exploitera le modèle dans un contexte pratique lié à des besoins industriels et médicaux. L'étudiant(e) devra s'intégrer à l'équipe multidisciplinaire du laboratoire, présenter l'avancement de ses travaux aux réunions conjointes et rédiger un rapport de stage.The student will have a mechanical or biomedical engineering background. Knowledge of the finite element method is an asset.In addition to technical skills, the student will have to demonstrate leadership, independence, rigor and curiosity.
L'étudiant devra se pencher sur la fonctionnalisation de substrats immobilisés et en état fluidisé au moyen de traitement photochimiques. L'étudiant sera également responsable de la caracterisation des produits formés pendant le traitement, et de tisser un lien entre cette caractérisation et les propriétés de surface obtenues. Le travail inclut aussi un volet d'optimisation des paramètres du procédés afin d'en améliorer la performance.My research group, the Photochemical Surface Engineering Laboratory (PhotoSEL), focus on the exploration and use of photo-initiated chemical vapour deposition (PICVD) as a scalable, low-cost and versatile method to engineer surfaces for a variety of needs. This can range from treating large surfaces to nanoparticles.Mon équipe de recherche, le laboratoire d'ingénierie photochimique des surfaces (LIPS), se penche sur l'exploration et la mise en oeuvre du dépôt chimique en phase vapeur photo-initié (PICVD). Il s'agit d'une approche industrielle, peu onéreuse et polyvalente pour la modification de surface pour répondre à divers besoins, incluant la modification de grandes surfaces et de nanoparticules.As stated previous, the main role of the student will be characterization of the treated surfaces and establishing a link between gaseous species and surface properties. The student will also be expected to perform basic economical calculations to determine if the method is worth pursuing further. Of course, communication is a must - the student will be expected to meet regularly with the research supervisor to communicate his/her results, interact with other members of the research team and present his/her results in front of a group at the end of the internship.Le rôle principal de l'étudiant sera la caractérisation des substrats traités, et de tisser un lien entre les espèces présentes en phase gazeuse avec les propriétés observées. Il est attendu que l'étudiant sera en mesure de faire des analyses très préliminaires de rentabilité pour faire une évaluation technicoéconomique sommaire. Bien entendu, la communication est un incontournable - l'étudiant devra rencontrer régulièrement son superviseur et le directeur de recherche pour communiquer ses résultats, interagir et travailler de concert avec les autres membres de l'équipe et présenter ses résultats au groupe.Desirable skills:- Gas phase chromatography- Mass spectroscopy- Chemical reaction engineering- Ultraviolet-visible spectroscopy- Reactor design- Practical laboratory experience- Report writing

There is currently a big craze in 3D printing, a transformative technology that will most likely change the way we fabricate a plethora of products, ranging from toys to complex aircraft components. The research project addresses the entire span of high-end printing applications, ranging from material design to the fabrication process. On the material side, the intern will mix the best nanoscopic materials inside different kinds of plastics for improved electrical and mechanical properties while innovating in 3D printing methods using commercial and custom-made printers. The student might also be involved in the design and fabrication of printing accessories.My expertise is related to the design and characterization of advanced materials for the manufacturing of three-dimensional (3D) multifunctional microsystems. We have developed several different printable materials and designed novel printing methods. My research laboratory is equipped with many different 3D printing technologies such as fused deposition modeling (FDM), stereolithography (SLA), solvent-cast 3D printing, UV-assisted 3D printing, etc.The intern student will work in collaboration with other graduate students from the research group. His/her tasks will be to assist the senior students with some of their experiments and data analysis (e.g., materials design, material characterization, tailoring of printing parameters, characterization of printed features, mechanical tests).Mechanical or Chemical Engineering background-material sciences (polymers, composites, nanocomposites)-CAD (e.g., CATIA v. 5)-experimental material characterization-microscopy-basic programming skills (e.g., Matlab, LabView)
L’objectif général de ce projet de recherche est d’analyser la performance d'un ecosystème entrepreneurial, par le biais du test d'un ensemble d'indicateurs au sein d'un écosystème régional au Canada (à définir). Les objectifs spécifiques attendus sont les suivants :a) Collecte de données de l'écosystème choisi;b) Analyse des données;c) Évaluation critique de l'écosystème local;d) Évaluation critique de l'ensemble des indicateurs;e) Rapport et recommandations.The research of Prof. Fabiano Armellini focuses technological innovation and entrepreneurship. He is interested in the development of tools and frameworks for R&D (research and development) strategy and management, the assessment of the impact and efficiency of public policies for innovation and entrepreneurship at the firm level. Particularly, his research efforts are aimed towards the implementation and improvement of innovation management methods and for support tools, specially for startups.Les activités de recherche du pr. Fabiano Armellini portent sur la gestion de l’innovation et l’entrepreneuriat technologique. Il est intéressé par des outils et modèles de référence pour la gestion stratégique de la R-D (recherche et développement), et l’évaluation de l’impact et de l’efficacité de politiques publiques d’appui à l'innovation et l'entrepreneuriat technologique au niveau de la firme. En particulier, ses efforts de recherche sont axées sur la mise en œuvre et l'amélioration des méthodes de gestion de la R-D et d'outils d'appui, notamment pour les start-ups.The internship student will work with a research master student, who is currently developing the set of indicators.During the summer internship, the student will take part of the research team involved in the project, and he/she will participate in the validation of the aforementioned set of indicators though a survey in a local ecosystem yet to be defined.L'étudiant stagiaire travaillera avec un étudiant de maîtrise-recherche qui développe l'ensemble des indicateurs à l'heure actuelle.Pendant le stage d'été, l'étudiant integrera l'équipe de recherche impliquée dans le projet, et participera à la validation dudit ensemble d'indicateurs par le biais d'un sondage dans un écosystème à un local encore à définir.- Be an undergraduate student on industrial engineering, management or similar;- Basic knowledge of statistics, or willingness to work in this field;- Interest on the subject of innovation management and technological entrepreneurship;- Experience with

L’algorithme fonctionne plus rapidement quand on lui donne à priori les tâches qui ont de bonnes chances de se suivre dans l’horaire d’un employé pour les agréger temporairement au départ et les variables qui ont peu de chance de faire partie de la solution pour les ignorer au début. L’objectif de recherche sera de développer un système utilisant l’intelligence artificielle (IA) pour estimer la probabilité que les arcs entre deux tâches fassent partie de la solution d’un problème de rotations d’équipages aériens. On calculera les probabilités qu’un équipage fasse la connexion dans une ville entre deux vols à partir des horaires et des durés des vols qui entrent et sortent de cette ville, de l’heure du jour, de l’itinéraire des avions, de la distance de cette ville par rapport à la base et d’autres facteurs à identifier. L’apprentissage se fera sur les données historiques en présumant que les raisons de connexion sont stables même si les horaires de vols et les numéros de vols consécutifs ne le sont pas. L’apprentissage est un problème d’apprentissage sous contraintes car  les mouvements des équipages dans une ville doivent satisfaire les contraintes d’un problème d’affectation. Cet apprentissage sur les raisons de connexion pourra combiner des donnés de plusieurs flottes et plusieurs compagnies.L’expérimentation sera faite avec le logiciel d’optimisation des rotations d’équipages pour montrer l’amélioration en temps et en qualité de solution, qui sera obtenu avec l’apprentissage machine. L’étudiant pourra modifier certaines stratégies dans l’algorithme d’optimisation pour utiliser au mieux la nouvelle information disponible. Une rotation d’équipage est une suite de vols de quelques jours effectuée par un équipage partant de sa base et y revenant. Le problème est de trouver un ensemble de rotations de cout minimal effectuant tous les vols. Nous avons développé pour traiter ce problème un algorithme du simplexe en nombres entiers qui produit une suite de solutions entières s’améliorant jusqu’à l’optimalité. Cet algorithme est intégré avec la génération de colonnes pour réduire le nombre de variables et l’agrégation des taches pour réduire le nombre de contraintes.-Les donnés nettoyés (solutions passées) seront fournis par un analyste.-L'étudiant développera les modèles d'analyse de donnés pour estimer les probabilités.  Des librairies d'outils sont disponibles:    -Weka est une suite de logiciels d'apprentissag
Cet algorithme fonctionne plus rapidement quand on lui donne à priori les tâches qui ont de bonnes chances de se suivre dans l’horaire d’un employé pour les agréger temporairement au départ et les variables qui ont peu de chance de faire partie de la solution pour les ignorer au début. L’objectif de recherche sera de développer un système utilisant l’intelligence artificielle (IA) pour estimer la probabilité que les arcs entre deux tâches fassent partie de la solution d’un problème de blocs mensuels. L’expérimentation sera faite avec le logiciel d’optimisation des rotations d’équipages pour montrer l’amélioration en temps et en qualité de solution, qui sera obtenu avec l’apprentissage machine. L’étudiant pourra modifier certaines stratégies dans l’algorithme d’optimisation pour utiliser au mieux la nouvelle information disponible. Un bloc mensuel est une suite de rotations et de congés effectué par un membre d’équipage. Le problème est de construire un ensemble de blocs pour les employés disponibles contenant toutes les rotations et qui maximise la satisfaction des employésNous avons développé pour traiter ce problème un algorithme du simplexe en nombres entiers qui produit une suite de solutions entières s’améliorant jusqu’à l’optimalité. Cet algorithme est intégré avec la génération de colonnes pour réduire le nombre de variables et l’agrégation des taches pour réduire le nombre de contraintes.-Les donnés nettoyés (solutions passées) seront fournis par un analyste.-L'étudiant développera les modèles d'analyse de donnés pour estimer les probabilités.  Des librairies d'outils sont disponibles:    -Weka est une suite de logiciels d'apprentissag

Le stagiaire va contribuer au développement d'un nouveau code CFD basé sur l'approche Lattice-Boltzmann. Le code actuel implémente plusieurs approches de relaxation, dont les modèles SRT et MRT pour augmenter la stabilité. La turbulence est simulée par une approche LES. La stagiaire va contribuer par l'exploration des diverses approches pour l'extention aux écoulelments compressibles, comportant des zones supersoniques et des ondes de chocs. Le travail sera fait sur une version MATLAB du code. Computational Fluid DynamicsMécanique des fluides numériquePerform literature review on compressible flows approaches in LBMSelect an approach from literatureImplement a method into the existing code to generalise to compressible flowsValidate the implementation with various test cases.Faire une revue de literature sur les méthodes pour écoulements compressibles en LBMChoisir une approche de la literatureImplementer la méthode dans le code existant pour généraliser le code aux écoulements compressibles.Valider les modifications par des cas tests pertinents.Good mathematical background, differential equations, ODE, PDEGood programming habilitiesGood bases in fluid mechanics
Cable manipulators are particular parallel robots where cables are used instead of rigid linkages to manipulate the moving platform (MP). This characteristic gives special properties to these mechanisms. That means in addition to some advantages of linkage-driven parallel robots, they have a simple structure, lightness and low inertia of the moving parts, a high dexterity, typically low friction, large workspace, etc. As a result of the unilateral nature of the cables which can only produce tension forces, redundancy in the actuation is necessary. This means that to completely constrain the MP of an n-DOF cable robot, m>n cables are required. Several works have shown that using more cables results in larger workspace and generally better performance of the robot. Therefore, in cable robots the number of required actuators is always greater than the number of degrees of freedom (DOF) which increases the cost and complexity of the control equipment. This issue is more critical if the more cables are used in the structure of the robot to obtain better the performance in terms of the size of the workspace. Thus, to keep the number of actuators at minimum while the number of cables is increased, we have proposed to use cable differentials in the architecture of the cable-driven robots. They are used in different machines and mechanisms to distribute an actuation source to several degrees of freedom. Through some examples we developed it was shown that using these systems in the structure of planar cable-driven mechanisms increases their workspaces comparing to the to the fully-actuated cable robots driven by the same number of actuators. It is then required to design and built a small –scale prototype of this prototype of this robot with a simple architecture to evaluate these results in practice.The main specialty of our lab is the analysis, synthesis, design and control of adaptive mechatronic devices. Recent activities as well as research themes and current lab members can be found on our website. These systems present the particularity of adapting themselves to the environment that surrounds them. Among the  years we developed an expertise in getting this behaviour not only from an electronic controller but also from the mechanical part of the system. This has been referred to as to giving mechatronic systems a "mechanical intelligence."Mechanical  designing, manufacturing ,  and  testing  a  prototype  of  an  underactuated  legged robot:- Modeling of the robot according to the existing design parameters;- Provide the drawings for manufacturing of the parts of the prototype;- 3D printing and assembling the parts of the prototype- Select and assemble the electronic drives.- Implementation of a simple controller on an onboard microcontroller- Performance and traversability experimentingThis project requires a good background in mechanical engineering, especially with CAD programs, to properly design the robot (1st project). The mechatronic aspect of the project with the integration and proper selection of the required actuators and power drives is important. Finally, a fair level in programming skills and electronics is needed (2nd project) the actual implementation and experiments with the prototype. A very good background in mathematics is mandatory as well as good oral and written skills in English in both cases.
Following the testing of a first series of prototypes demonstrating the self-adaptive behavior of a single underactuated mechanical leg, designed at Polytechnique Montréal, the next phase of the project is the design of a multi-legged prototype to compare its performance to traditional walking mechanisms.Self-adaptive mechanisms aim at simplifying the control scheme for a given mechanical system by reducing the number of actuators needed to perform variable tasks, and have in the past been used mainly for grasping. Typically, a transmission mechanism is used to link the actuated input to several output degrees of freedom, which are constrained using passive elements such as springs.In the proposed linkage, a four-bar mechanism is used to generate a curve suitable for a leg endpoint trajectory. This trajectory is subsequently amplified by means of a pantograph linkage, which pivot can be moved to increase step height on demand. This second degree of freedom is passive such that this change and resulting adaptation is carried without exterior intervention.This approach is different from that of a fully actuated robotic leg mimicking a human or animal gait, and aims to provide good traversability using a single actuator with constant input velocity. While encouraging results have been obtained for a single leg prototype, further experimentation with multiple underactuated legs driven by a common actuator is planned.The main specialty of our lab is the analysis, synthesis, design and control of adaptive mechatronic devices. Recent activities as well as research themes and current lab members can be found on our website. These systems present the particularity of adapting themselves to the environment that surrounds them. Among the  years we developed an expertise in getting this behaviour not only from an electronic controller but also from the mechanical part of the system. This has been referred to as to giving mechatronic systems a "mechanical intelligence."Mechanical  designing, manufacturing,  and testing of a  prototype:- Modeling of the mechanism according to the existing design parameters;- Provide the drawings for manufacturing of the parts of the prototype;- 3D printing and assembling the parts of the prototype;- Implementation of a simple controller;- Performance analysis.This project requires a good background in mechanical engineering, especially with CAD programs and linkage synthesis/analysis to properly design the mechanism. The mechatronic aspect of the project with the integration and proper selection of the required actuators and power drives is important. A very good background in mathematics is mandatory as well as good oral and written skills in English.
Compared to a fully actuated serial mechanism mimicking a human or animal leg, a parallel mechanism (such as a Hoeckens, Klann or Jansen linkage) may use as few as a single degree of freedom to generate the desired leg endpoint trajectory, at the expense of having a fixed gait. Generally, a suitable leg endpoint trajectory is made of an approximatively straight line with respect to the body during the supporting phase and a more arbitrary curve when the leg is raised and brought back during the flight phase. Compliant mechanisms use mechanical deformations to generate displacement or transmit forces and have mainly been developed because of their specific advantages such as ease of manufacturing, reduced cost/weight, and absence of maintenance. The robotics laboratory at Polytechnique Montréal has in recent years developed an expertise in compliant finger and gripper design. In complement of this, new research directions are to be developed pertaining to compliant leg mechanisms, for which an initial exploration of possible designs has been undertaken.Conceptually, the mechanism would use the rotation of an actuated crank as a main input and the position of the leg endpoint as output. A second input would be used to alter the shape of the trajectory or adjust the equivalent stiffness at the endpoint. The main specialty of our lab is the analysis, synthesis, design and control of adaptive mechatronic devices. Recent activities as well as research themes and current lab members can be found on our website. These systems present the particularity of adapting themselves to the environment that surrounds them. Among the  years we developed an expertise in getting this behaviour not only from an electronic controller but also from the mechanical part of the system. This has been referred to as to giving mechatronic systems a "mechanical intelligence."Mechanical  designing, manufacturing,  and testing of a  prototype:- Modeling of the mechanism according to the existing design parameters;- Provide the drawings for manufacturing of the parts of the prototype;- 3D printing and assembling the parts of the prototype;- Implementation of a simple controller;- Performance analysis.This project requires a good background in mechanical engineering, especially with CAD programs and linkage synthesis/analysis to properly design the mechanism. The mechatronic aspect of the project with the integration and proper selection of the required actuators and power drives is important. A very good background in mathematics is mandatory as well as good oral and written skills in English.
Various active (i.e. actuated) or passive orthoses have been developed to correct or prevent gait anomalies for rehabilitation purposes. A new research direction is currently explored at the robotics laboratory of Polytechnique Montréal to devise a passive device linking the rotations in the sagittal plane of the leg joints. Indeed, the hip, knee and ankle joints all perform periodic motions during a normal step. Conceptually, a mechanism exerting torques proportional to the joint deviations from the prescribed values at the current phase would act as a general-purpose wearable rehabilitation tool.In collaboration with the graduate student leading the project, it is required to design and build an engineering prototype implementing the developed mechanism for concept validation and performance analysis purpose. Using a test bench simulating either nominal or abnormal gaits, the main issue of the project is linking the different body joints to generate the required functions. The main specialty of our lab is the analysis, synthesis, design and control of adaptive mechatronic devices. Recent activities as well as research themes and current lab members can be found on our website. These systems present the particularity of adapting themselves to the environment that surrounds them. Among the  years we developed an expertise in getting this behaviour not only from an electronic controller but also from the mechanical part of the system. This has been referred to as to giving mechatronic systems a "mechanical intelligence."Mechanical  designing, manufacturing,  and testing of a  prototype:- Modeling of the mechanism according to the existing design parameters;- Provide the drawings for manufacturing of the parts of the prototype;- 3D printing and assembling the parts of the prototype;- Implementation of a simple controller;- Performance analysis.This project requires a good background in mechanical engineering, especially with CAD programs and linkage synthesis/analysis to properly design the mechanism. The mechatronic aspect of the project with the integration and control of the required actuators and power drives is important. A very good background in mathematics is mandatory as well as good oral and written skills in English.

La culture de cellules de mammifère est couramment utilisée pour la production de plusieurs biothérapeutiques, notamment les anticorps et les vaccins. Le développement d'un procédé de culture cellulaire vise à atteindre des hautes concentrations en produit d'une manière rapide et efficace. En raison des limitations inhérentes aux cultures batch, les procédés fed-batch sont préférablement utilisés pour la production de protéines recombinantes. Le but du projet va être de développer une stratégie fed-batch efficace permettant de maximiser la croissance et la productivité cellulaire. Des cultures à petites échelles seront réalisées afin de cribler rapidement plusieurs conditions opératoires et solutions d'ajout. Le protocole de production dévelopé à petite échelle sera par la suite validé en effectuant une culture en bioréacteur.Mammalian Cell CultureBioprocess OptimizationBioreactor operationCulture CellulaireCulture de cellules mammifèresBioréacteursControle des BioprocédésThe student will be responsible for:- conducting small-scale animal cell culture in shake-flasks - Assisting  in the operation of bioreactors- Performing biochemical assays- Performing data treatment and analysisThe student will work under the direct supervision of the professor and under the daily guidance of a Ph.D. student.Le stagiare sera responsable de:- Effectuer des cultres de cellules animales à petite échelle- Assister pour l'opération de bioréacteurs- Effectuer des analyses biochimiques- Effectuer le traitement et l'analyse de donnéesL'étudiant travaillera sous la supervision du professeur et sera guidépar un étudiant au doctoratApplicants are expected to have valuable experience in:‐ Mathematical modeling ‐ Programming in Matlab/Excel‐ Chemical engineering Additionally, applicants should have experience or strong interest to learn about:‐ Cell culture technology‐ Bioprocess optimization, Bioreactor operation
In this project we aim ultimately at designing a system comprised of a large (say 50) number of cooperating small scale quadcopters or other mobile robots capable of operating indoors without the help of a motion capture system. Each quadcopter weighs less than 30g and has a payload limited to 15g, and is therefore highly constrained. However, there are now high-quality navigation sensors, including stereo cameras, available at that scale. In our experiments, we use in particular an on-board short-range ultra-wide band (UWB) system for communication and precise distance measurement between the robots, which will be used for cooperative localization.Overall the project includes the development and integration of the UWB-aided navigation system on the individual quadcopters, the ad-hoc distributed communication protocol between them, as well as various distributed algorithms for cooperative localization, sensing, and decision-making in the swarm. Previous work has resulted in the development of an integrated UWB-inertial navigation system embedded on the nano-quadcopters, and we are currently modifying the system to allow deployment of UWB localization on multiple robots communicating with the localization infrastructure. The next step is to enable robot-to-robot communication and develop cooperative localization and deployment algorithms.Overall, we aim to explore what is feasible when only range measurements are available between robots, as provided by UWB ranging systems in particular.My group works in robotics, control systems, machine perception, embedded systems, communication systems, planning, signal processing. We aim to develop more autonomous systems such as mobile robots, which can interact intelligently with a dynamic complex environment. We are interested in particular in the deployment of multi-robot systems, where multiple agents must coordinate their actions and sensing, and in active sensing, i.e., the impact of intelligent sensing to improve autonomy.The specific tasks of the student will be defined based on his or her technical background and interests, as well as the advancement of the project at the time of his/her arrival. There are multiple possible roles in this project, from algorithm design in a high-level programming language to embedded system development on resource-constrained robotic platforms.The student will be involved in tasks such as: - Developing the robot-to-robot communication protocols on the embedded processor of the robots, e.g., nano-quadcopters ("crazyflie 2.0").- Developping the cooperative distributed localization algorithms in a software environment such as Matlab, and if possible implement these algorithms on board the quadcopters.- Interfacing the navigation/localization system with our more advanced flight controllers, develop new controllers for agreessive flight.- Developing a multi-robot simulation environment in Gazebo or V-Rep to interface with our control systems developped in Matlab.- Integrate the UWB localization system with the rest of our lab infrastructure and possibly with a cloud computing platform for remote experiments.Some background in one or more of the following areas is desired:robotics (in particular software development in ROS), embedded systems, algorithms, signal processing, mechatronics, navigation systems, (wireless) communication systems, good programming/software engineering skills (knowledge of C/C++ is useful).
In this project, we explore the design of algorithms that allow mobile robots to construct accurate and rich representations of the world based on their sensor inputs and perhaps partial models provided by humans. The applications of particular interest are in autonomous inspection, where robots are tasked with constructing accurate and semantically rich maps of a 3D environment, such as a building for which we want to monitor construction progress automatically.We need in particular motion planning strategies that allow a robot to map automatically a structure or environment as precisely and as fast as possible, taking into account the quality of the constructed map (which depends on occlusions, shadows, etc.) to replan in real-time. We consider also extension of these algorithms to cooperative teams of robots.We also need new probabilistic filtering and planning techniques allowing robots to integrate and exploit uncertain inputs provided by humans (e.g., ambiguous oral directives, imprecise hand-drawn maps, etc.) to perform their missions.Available sensors include various types of cameras and RGB-D sensors (kinect), LIDARs, standard navigation sensors (inertial, odometry, GPS, etc.), a high precision short-range radio-positioning system, etc.  We develop algorithms in ROS and implement them as proof-of-concept on mobile ground and aerial robots that can be deployed both indoors and outdoors.My group works in robotics, control systems, machine perception, embedded systems, communication systems, planning, signal processing. We aim to develop more autonomous systems such as mobile robots, which can interact intelligently with a dynamic complex environment. We are interested in particular in the deployment of multi-robot systems, where multiple agents must coordinate their actions and sensing, and in active sensing, i.e., the impact of intelligent sensing to improve performance.The specific tasks of the student will be adapted based on his/her technical background and interests (ex: interest in theory vs. system design and programming), as well as the advancement of our projects at the time of his/her arrival.The student will be involved in tasks such as: - Implementing 3D vision algorithms for localization and mapping in software- Designing new planning or estimation algorithms, while reasoning about 3D occupancy grids- Developing structure insepection missions in a simulation environment in Gazebo or V-Rep- Programming robots via ROS (Robot Operating System) to execute the algorithms- etc.Some background in one or more of the following areas is desired:robotics (familiarity with software development in ROS is definitely a plus), computer vision, control systems, artificial intelligence / decision making algorithms, signal processing, programming (knowledge of C++ is useful).
The goal of this project is to develop our tools to use cloud computing in connection with our mobile robots in the lab. Cloud computing can provide and adaptable computing resources to often computation-limited robots (ex: drones) performing mission with varying needs. They also offer centralized storage and sharing facilities between multiple robots, e.g., when they collectively explore a large environments, and want to reuse maps created by other robots as they enter a new part of a building.Among the technical challenges associated with connecting robots to the cloud, we have to:- decide what types of workload we push to the cloud vs. local computations, in order to maintain basic functionalities even when connections are unreliable for example.- develop the appropriate software infrastructure to reliably connect the robots to clound computing resources.- develop our code base by using cluster computing frameworks (Apache Spark, Apache Flink, Apache Edge, etc.), avoiding tedious low-level development. This requires redeveloping some algorithms to the specific distributed massively parallel architectures of associated with cloud computing.My group works in robotics, control systems, machine perception, embedded systems, communication systems, planning, signal processing. We aim to develop more autonomous systems such as mobile robots, which can interact intelligently with a dynamic complex environment. We are interested in particular in the deployment of multi-robot systems, where multiple agents must coordinate their actions and sensing, and in active sensing, i.e., the impact of intelligent sensing to improve performance.This is mostly a software development project at the interface between mobile robotics and cloud computing, with some algorithm design also possibly necessary in rethinking how some algorithms should be implemented in the cloud, e.g., to update maps. The goal is to connect various robots to commercial robotics platforms, and do some data processing there and database management for them to share information, be remotely controlled, etc.
The project is on the real-life simulation of most challenging fluid flow problems in nature and engineering, using a mesh-free multiphase model.The latest advances in multi-core parallel CPUs (Central processing units) and GPUs (graphics processing units) has provided a unique opportunity for real-life multi-scale simulation many fluid flow problems (with a scale ranging from global ocean circulation to flow in a nanotube) . The purpose of this project is to take advantage of such computational powers by implementation an already-available serial fluid simulation code on either parallel CPUs (using MPI programming library) or GPUs (using CUDA-C library).Computational fluid dynamics and hydraulicsParallelization of our existing fluid simulation codes on either parallel CPUs (using MPI programming library) or GPUs (using CUDA-C library).Required: Good computer programming skillPreferred: Basic knowledge of shared/distributed memory parallel programming, and familiarity with C++ language, and CUDA-C and/or MPI libraries
Prediction of water flow and transport of sediment materials in river systems has a crucial role in many natural and engineering process such as the design of hydraulic structures and study of fluvial morphology and eco-system. Computer/numerical simulation is a powerful tool for such predictions. The objective of this project is to use some available modelling software packages for simulation of flow and transport of sediments in a Canadian river.Computational and environmental fluid mechanics and hydraulics; Water resources engineering; River mechanicsStudent will use some available modelling software packages for simulation of flow and transport of sediments in a Canadian river.Required: Knowledge of Fluid Mechanics and Hydraulics,Preferred: Basic knowledge of numerical modeling 
La durabilité des infrastructures en béton dépend de la qualité du béton utilisé, de l'état du béton sur la structure (fissuré ou non) et des conditions d'exposition de la structure (gel/dégel, chlorures, variation d'humidité, etc.). La très grande majorité des infrastructures en béton exposées aux intempéries (les ponts en particulier) sont fissurées en service, ceci facilite l’entrée d’agents agressifs dans le béton et favorise leur détérioration. Afin d’améliorer la durabilité des infrastructures, il importe d’utiliser de nouvelles gammes de béton plus durables et plus résistante à la fissuration.Au cours des 20 dernières années de nouvelles gammes de bétons plus durables ont été mis au point, en particulier les bétons fibrés à haute et ultra-haute performances. Ces bétons sont plus durables car ils contiennent de petites fibres métalliques ou synthétiques qui permettent de renforcer le béton et de limiter l'ouverture des fissures en conditions de service. Plusieurs de ces bétons ont été développés par notre équipe de recherche.L’objectif général du stage sera le développement de nouveaux mélanges de bétons fibrés avec un bilan d’émission CO2 réduit et l’évaluation de leurs résistances mécaniques en traction, flexion et cisaillement. Ceci nécessitera de produire des bétons renforcés de fibres en laboratoire, de fabriquer des spécimens d’essais, de réaliser les essais de traction, flexion et cisaillement en collaboration avec l’équipe technique du laboratoire, et d’analyser les résultats obtenus.Domaine de recherche du professeur Jean-Philippe Charron- Développement de bétons innovants:     .En particulier les bétons fibrés et les bétons fibrés à ultra-haute performance- Caractérisation des propriétés des bétons innovants:     .Comportement mécanique (compression, traction, flexion, cisaillement)     .Comportement déformationnel (retrait, fluage, relaxation),      .Durabilité (absorption, perméabilité, diffusion)- Détermination de critères de conception pour l'usage de bétons innovants:     .Ouverture de fissure, contrainte dans les armatures, flèche, etc.- Réparation de structures existantes de bâtiments et ponts avec les bétons fibrés- Conception de nouvelles structures de ponts avec les bétons fibrés:     .Réduction d'armature et du volume de bétonLe candidat :- Suivra quelques formations en sécurité sur les équipements (malaxeur, scie, équipement de chargement)- Prendra en charge l’organisation de diverses activités du projet (planification des essais, réservation des équipements)- Produira de nombreux mélanges de béton- Mesurera les propriétés du béton à l’état frais- Mesurera les propriétés du béton à l’état durci à l’aide d’équipement de chargement- Mesurera la résistance en traction, résistance à la flexion et la résistance au cisaillement- Analysera les résultats- Produira un rapport de stage- L'ensemble des activités seront réalisées sous la supervision du professeur et de son équipe technique.
La durabilité des infrastructures en béton dépend de la qualité du béton utilisé, de l'état du béton sur la structure (fissuré ou non) et des conditions d'exposition de la structure (gel/dégel, chlorures, variation d'humidité, etc.). La majorité des travaux de recherche porte sur la durabilité des bétons en condition non fissurée, or les infrastructures en béton sont majoritairement fissurées en service. Il faut donc maintenant orienter la recherche sur la durabilité du béton en condition fissurée. L'équipe sous ma supervision a développé un appareil unique qui permet de mesurer la perméabilité à l'eau du béton en condition fissurée, ceci permet donc d'étudier la durabilité du béton dans un état similaire à celui retrouvé dans les structures en béton.Au cours des 20 dernières années de nouvelles gammes de bétons plus durables ont été mis au point, en particulier les bétons fibrés à haute et ultra-haute performances. Ces bétons sont plus durables car ils contiennent de petites fibres métalliques ou synthétiques qui permettent de renforcer le béton et de limiter l'ouverture des fissures en conditions de service. Plusieurs de ces bétons ont été développés par notre équipe de recherche.L’objectif général du stage sera d’évaluer la perméabilité à l’eau de certains bétons fibrés en condition fissurée. Ceci nécessitera de produire des bétons renforcés de fibres en laboratoire, de fabriquer des spécimens d’essais, de réaliser les essais de perméabilité en collaboration avec l’équipe technique du laboratoire, et d’analyser les résultats obtenus.Domaine de recherche du professeur Jean-Philippe Charron- Développement de bétons innovants:     .En particulier les bétons fibrés et les bétons fibrés à ultra-haute performance- Caractérisation des propriétés des bétons innovants:     .Comportement mécanique (compression, traction, flexion, cisaillement)     .Comportement déformationnel (retrait, fluage, relaxation),      .Durabilité (absorption, perméabilité, diffusion)- Détermination de critères de conception pour l'usage de bétons innovants:     .Ouverture de fissure, contrainte dans les armatures, flèche, etc.- Réparation de structures existantes de bâtiments et ponts avec les bétons fibrés- Conception de nouvelles structures de ponts avec les bétons fibrés:     .Réduction d'armature et du volume de bétonLe candidat :- Suivra quelques formations en sécurité sur les équipements (malaxeur, scie, équipement de chargement)- Prendra en charge l’organisation de diverses activités du projet (planification des essais, réservation des équipements)- Produira les mélanges de béton- Mesurera les propriétés du béton à l’état frais- Mesurera les propriétés du béton à l’état durci à l’aide d’équipement de chargement- Mesurera la perméabilité à l’eau du béton en condition fissurée- Analysera les résultats- Produira un rapport de stage- L'ensemble des activités seront réalisées sous la supervision du professeur et de son équipe technique.Le candidat pour réaliser ce stage doit :- Avoir un très bon leadership et une très bonne autonomie au travail. - Avoir de bonnes connaissances sur le béton car le stage porte sur la production et les propriétés de ce matériau (fabrication, propriétés mécaniques, durabilité)- Avoir une bonne dextérité pour les travaux manuels en laboratoire- Avoir une expérience minimale en laboratoire - Avoir une très bonne connaissance du logiciel Excel pour analyser les données - Avoir une très bonne connaissance du logiciel Word pour préparer le rapport de stage
This research project aims at developing:- secure distributed control systems which can perform some of their computations on partially untrusted infrastructures (cloud computing platforms).- privacy-preserving mechanisms to control how much private information is leaked about individuals or companies in distributed monitoring systems published aggregate real-time statistics (e.g.: intelligent transportation systems, smart grids, etc.).My work is in control theory, signal processing, security and privacy mechanisms for cyber-physical systems and intelligent infrastructures, and autonomous mobile robotics.In the context of this project, my group's relevant work is in integrating privacy and security-preserving mechanisms into sensor and actuator networks.There are two possible projects related to preserving security and privacy in monitoring and control systems:- Develop a homomorphic encryption scheme allowing a control systems to be implemented on an untrusted computing platform, by performing computations directly on encrypted data.- Develop differentially private mechanisms providing confidentiality to agents sharing sensitive data, in particular in the context of market-based systems (ex: energy traders submitting bids on a day-ahead energy market, which leaks information about their generation technology and efficiency).- It is also possible to devise a more implementation oriented project, either software focused (using a cluster computing framework) or involving hardware (implementation on a small sensor network).- The student should have a taste for theory in at least one of the relevant areas: systems and control theory, signal processing, cryptography, theoretical computer science, statistics, etc.- A student with good coding skills could also implement some a
La notion de capacité de résilience s’inscrit dans le concept de potentiel de résilience qui part du principe qu’une PME ayant plus de cinq années d’existence a subi diverses perturbations et a réussi à mettre en place divers moyens pour maintenir ses opérations industrielles. Il s’agit alors d’évaluer ces acquis et permettre, à terme, de mesurer une capacité de résilience qui peut se résumer comme suit : un ensemble de dispositions innées ou acquises avec le temps servant à exécuter une activité et devant être mis en œuvre. Une PME s’est donc construit une capacité de résilience au fil du temps. L’évaluation des perturbations subies et les différents moyens ponctuels ou permanents mis en place permettront donc d’identifier les forces acquises avec les années. Le stage portera sur le développement d’un programme d’exercices qui permettent d’évaluer la capacité de résilience d’une PME.Il faudra développer des outils pour établir un portrait global de la capacité de résilience acquise par une PME en identifiant et caractérisant les perturbations subies dans le passé. Ensuite, dans une optique de gestion multirisques, ce portrait devra être consolidé en considérant d’autres perturbations que la PME n’a pas subies, surtout dans un contexte de changements climatiques. Des scénarios de perturbations complémentaires devront donc être définis et des exercices pour pouvoir mesurer la réelle capacité de résilience de la PME devront être proposés. L’évaluation de ces exercices permettra de formuler des recommandations pour que la PME puisse maintenir sa capacité de résilience, mais aussi de l’augmenterLe Centre risque & performance se consacre à l'intégration des risques et des conséquences dans l'évaluation de la résilience des organisations et des infrastructures essentielles et à l'étude des interdépendances entre ces mêmes infrastructures. Le stage s’inscrit dans un projet qui vise à développer des outils d’analyses de la résilience pour les gestionnaires des PME. Ces outils doivent être utilisés directement à l’interne des PME pour aider les gestionnaires dans leur propre démarche d’amélioration de leur résilience et de renforcer leur capacité à gérer des perturbations. L'étudiant devra, dans un premier temps, acquérir quelques notions théoriques sur la résilience. Ensuite il sera intégré dans l'équipe de recherche pour développer des exercices. Il travaillera directement avec un autre étudiant au doctorant pour s'assurer que les résultats seront opérationnels. Il pourra aussi faire des validation dans plusieurs PME qui participent au projet de recherche. Cela lui permettra de bien comprendre puis de s'adapter aux contraintes réelles des PME.Aucune compétence technique particulière est requise. L'étudiant doit vouloir découvrir un nouveau domaine en émergence, soit la résilience des organisations dans un contexte de gestion des risques. Il faut donc qu'il soit curieux et ouvert à de nouvelles connaissances. 
Compliant mechanisms use mechanical deformations to generate displacement or transmit forces and have mainly been developed because of their specific advantages such as ease of manufacturing, reduced cost/weight, and absence of maintenance. The robotics laboratory at Polytechnique Montréal has in recent years developed an expertise in compliant finger and gripper design. In complement of this, new research directions are to be developed pertaining to the application of compliant mechanisms to shape morphing wings. Using the intrinsic deformation of a mechanical wing, the lift coefficient of aerial structures under different aerodynamic conditions (ie. the velocity of the flying object) will be optimized. By using topology optimization, we aim at passively controlling this deformation to make sure that the profile of the wing generate as much lift as possible therefore leading to a substantial gain in fuel efficiency. if shape morphing wings have been known for decades, they currently require additional actuators which currently often negate any gain obtained by the improved aerodynamic properties as well as adding another layer of complexity (sensing and control for instance). Here, the shape changing will be obtained by keeping certain parts of the wing stiff while other will be much more compliant. The combined effect of these two will be combined to control the shape of the wing under different loading. Since the motion will be obtain purely by deformation, no actuator or sensor will be needed.The main specialty of our lab is the analysis, synthesis, design and control of adaptive mechatronic devices. Recent activities as well as research themes and current lab members can be found on our website. These systems present the particularity of adapting themselves to the environment that surrounds them. Among the  years we developed an expertise in getting this behaviour not only from an electronic controller but also from the mechanical part of the system. This has been referred to as to giving mechatronic systems a "mechanical intelligence."Mechanical  design and optimization of a compliant airfoil:- Literature review- Modeling of the airfoil section based on standard profile;- Analysis of typical aerodynamic loads;- Topological optimization to maximize performance.This project requires a good background in mechanical engineering, especially with CAD and simulation software as well as finite element analysis. A good background in programming (Matlab experience an asset) might be useful. Good oral and written skills in English or French are mandatory.

Dans un problème de tournées de véhicules, il faut déterminer des routes de véhicules afin de servir un ensemble de clients à coût minimum. Certains problèmes de tournées de véhicules sont stochastiques car ils considèrent, par exemple, des demandes incertaines ou des temps de service incertains aux clients. Dans de récents travaux, des algorithmes d'optimisation du type " branch-and-price " ont été conçus pour résoudre à l'optimalité certains problèmes stochastiques de tournées de véhicules. Ces algorithmes sont complexes car ils impliquent différentes composantes: procédure de branchement, plans coupants, algorithmes de plus court chemin contraint. Par conséquent, il y a plusieurs façons de les améliorer. Dans ce projet, nous voulons explorer la possibilité d'utiliser des techniques d'apprentissage automatique à cet effet. En particulier, les algorithmes de plus court chemin contraint consomme la plupart des temps de calcul car ils doivent considérer une discrétisation fine des distributions de probabilités. Avec des outils d'apprentissage automatique, il devrait être possible d'utiliser une discrétisation plus grossière pour accélérer les temps de calcul tout en préservant l'optimalité des solutions. Le projet consistera donc à développer une version améliorée d'un algorithme de type branch-and-price qui intégrera un outil d'apprentissage automatique. I am a researcher in applied mathematics, more pecisely, operations research (optimization). I develop mathematical models and algorithms to solve complex problems arising in transportation, so-called vehicle routing problems. I consider myself a specialist in integer programming, mathematical programming decomposition methods such as branch-and-price (column generation) as well as constrained shortest path algorithms. Je suis un chercheur en mathématiques appliquées, plus précisément en recherche opérationnelle (optimisation). Je développe des modèles mathématiques et des algorithmes pour résoudre des problèmes complexes de transport, appelés des problèmes de tournées de véhicules. Je me considère spécialiste en programmation en nombres entiers, en méthodes de décomposition de programmation mathématique telle que la méthode branch-and-price (génération de colonnes) de même que sur les algorithmes de plus court chemin avec contraintes. The student will help conceive the new algorithm. He will program part of it, run the computational experiments, and analyze the results. He will be supervised by myself and another colleague. He will have to attend regular meetings (at least once per week) to discuss the progress of the project. L'étudiant aidera à concevoir le nouvel algorithme. Il le programmera en partie, lancera les tests numériques et analysera les résultats obtenus. Il sera supervisé par moi-même de même qu'un autre collègue. Il devra participer à des rencontres régulières (au moins une fois par semaine) pour discuter de l'avancement du projet. The student should have good programming skills in C/C++. He must have followed basic courses in linear programming, integer programming, graph theory, and probability. 
CONTEXTE: les méthodes de réduction du bruit (RB) sont basées sur des filtres linéaires ou sur des filtres non linéaires exploitant des représentations éparses (par exemple les ondelettes). Pour ces méthodes, le résidu de l'image filtrée, qui est défini comme la différence entre l'image bruitée et l'image filtrée, est loin d'être un bruit blanc non structuré. Au contraire, un "fantôme" de l'image originale peut généralement être observé visuellement. Cela signifie que les méthodes de RB enlèvent des informations pertinentes de l'image. Une bonne méthode de RB devrait produire un résidu blanc non structuré. La piètre performance des méthodes de RB a pour causes des phénomènes tels que le flou et les artéfacts oscillants au voisinage de transitions brusques (phénomène de Gibbs).OBJECTIF: développer des méthodes de RB qui préservent les détails, les bordures et les motifs fins dans une image. Les méthodes devraient produire des signaux résiduels non structurés et blancs.MÉTHODE: notre approche comporte trois étapes qui exploitent une analyse d'image fine couplée à une stratégie d'optimisation avec contraintes. Tout d'abord, nous analysons l'image pour déterminer toutes les régions où les variations de la valeur des pixels peuvent être modélisées de manière plausible par une ligne droite. Deuxièmement, nous utilisons cette information pour construire une fonction objective qui pénalise les écarts de linéarité pour toutes ces régions. Enfin, nous minimisons cette fonction sous une contrainte de bon ajustement aux données. Le problème d'optimisation résultant est soluble mathématiquement et permet d'obtenir un équilibre approprié entre tous les modèles linéaires locaux. Cette approche devrait produire des estimations de qualité qui conservent des variations fines du signal. Si on découvre que le résidu associé à cet estimateur n'est pas suffisamment blanc, nous modifierons le problème d'optimisation pour y inclure des contraintes appropriées sur le résidus.signal analysis and processing, spatial statistics / geostatistics / data analysis, optimization / algorithms, mathematical methods for non-linear problems, aircraft trajectory optimization, analytical solution of differential equationsTraitement et analyse des signaux, statistiques spatiales, géostatistiques, analyse des données, optimisation, algorithmes, méthodes mathématiques pour les problèmes non-linéaires, optimisation des trajectoires d'avion, solutions analytiques des équations différentielles.Objectives: The student will implement and test a new signal denoising method. The method consists in finding the smoothest signal that satisfies several constraints related to the respect of the observations and of the statistical properties of the additive noise that alters the signal.Tasks: Program the method on the Mathematica software and test its accuracy with synthetic signals, depending on the variance of the noise. Find the best possible implementation of this method (choice of parameters, constraints, algorithm).Responsibilities: Ensure that the theory of the method and its implementation are correct. Optimize the algorithm. Make recommendations.Objectifs: L'étudiant devra mettre en oeuvre et tester une nouvelle méthode de débruitage de signal. La méthode consiste à trouver le signal le plus lisse qui satisfait plusieurs contraintes reliées au respect des observations et des propriétés statistiques du bruit additif qui altère le signal.Tâches: Programmer la méthode sur le logiciel Mathematica et tester sa précision avec des signaux synthétiques, en fonction de la variance du bruit. Trouver la meilleure implémentation possible de cette méthode (choix des paramètres, contraintes, algorithme).Responsabilités: s'assurer que la théorie de la méthode ainsi que sa mise-en-oeuvre sont correctes. Optimiser l'algorithme. Formuler des recommandations.A good knowledge of engineering mathematics and basic computer programming skills are required.

When mentioning the term "software development", people immediately think about source code and programmers. Of course, many more activities play a role in software development, and many more artifacts than just the source code. One such artifact is the build system. This is the crucial infrastructure that developers use on a daily basis to compile and package the source code into executables and other deliverables, such that the developers can test their software after adding a new feature or bug fix. People typically use technologies like GNU Make, autotools, Maven, Ant, SCons, Rake or CMake to implement their build system.Since build systems are used so often and the software system that they build typically is huge, developers risk losing a lot of time waiting for their build to finish. It is not uncommon for very large systems to require hours to finish a build. For this reason, most build technologies provide incremental build modes to minimize the time a build takes, by just re-building the source code files that changed and reusing the previously built version of other files. In addition, most technologies also provide parallel build support that builds multiple files at the same time.The goal of this internship is to study how the performance of a build system evolves during daily development, analyze and document which build system or source code changes are related to build system performance degradations and improvements, and apply our findings on a concrete open source system to validate our findings. This work will build on our existing MAKAO infrastructure for reverse-engineering GNU Make build systems (http://mcis.polymtl.ca/makao.html). In the end, our aim is to develop techniques and tools to help practitioners understand and improve the performance of their build system.The lab on Maintenance, Construction and Intelligence of Software (MCIS) studies ultra-large scale software systems and the development processes and tools used to build them, in order to identify bottlenecks and problems, and to come up with innovative solutions and support. In this proposal, our mission is to help practitioners understand and improve the performance of their build system. Through empirical research on software development process data stored in revision control systems (CVS, Subversion, Git, ...), mailing list archives and bug repositories (Bugzilla, Jira, ...), we build models and distill process knowledge that are immediately applicable in practice.The project basically consists of a large empirical study on "real" open source distributions and projects. Our lab has significant expertise in such studies as well as the necessary tools and infrastructure. Since the more projects are analyzed, the better, more than one student can work on this project.This proposal largely consists of the 3 typical software intelligence phases:(1) Data Extraction: The student will search for open source systems with sufficient development history and online data sources, such as bug reports, mailing list messages and online fora. Then, the student needs to build multiple versions, for different configurations.(2) Quantitative Analysis: The student first will gather simple statistics, like the evolution of the performance of full builds. This will give an initial idea about the scale of the data as well as possibly interesting parts of the data. Second, the performance of incremental builds will be calculated, followed by analysis of the resulting incremental performance.(3) Qualitative Analysis: The student will manually study code changes and documentation for the versions with build system performance drops. By analyzing the qualitative data like mailing list discussions, the student will be able to identify possible causes of the performance problems. Through interaction with other people in the lab, these causes can be fleshed out into more general patterns that can be documented in a structured way.The project is quite large in scope, so multiple internships could be offered. Furthermore, we believe that completion of phases (1) and (2) with some initial results for phase (3) would be a successful outcome of this project.Through this project, students will become experts in software intelligence, an emerging area many companies are trying to get into. To extract data, a student needs the motivation to actively contact open source developers, search online data sources, understand their format and interconnections, and use scripting languages (bash, perl, python, ...). For the quantitative analysis, (s)he again needs scripting languages and the desire to learn the R language to statistically analyze and visualize data. For the qualitative analysis, (s)he needs persistence, conscience and patience to read through and summarize textual artifacts like bug reports and email threads.
The success of open source (OS) projects like the Linux kernel and the Apache web server is not only due to their high technical quality, but also because of the unique way in which these projects are delivered to end users. OS distributions like Debian, Ubuntu and countless derivatives customize and bundle thousands of OS projects to make them readily available to millions of end users worldwide. Apart from playing the role of middlemen between "downstream" end users and "upstream" OS projects, distributions also (and especially) filter the user feedback for the upstream projects. For example, if users report a bug or have a question on how to use a particular software project, they typically first communicate with the distribution.However, since distributions typically only have limited man power and do not have the same level of in-depth expertise about a software project as the original developers, they need to coordinate at some point with the upstream developers. At other times, distributions do not directly contact the upstream project, but first coordinate with the parent distribution they are based on (e.g., Ubuntu's parent is Debian). Again, the parent distribution can decide to handle a particular piece of feedback itself or to forward it upstream.Given the many different ways in which end users, OS distributions and upstream OS projects need to coordinate, this project aims to analyze and document the patterns of coordination in OS distributions. In particular, we will mine data from the bug repositories, support fora and mailing list messages of Debian and Ubuntu distributions, and 10 to 20 major OS projects, then analyze this data both quantitatively and qualitatively. The output of the project will be a catalogue of patterns describing the best practices for coordinating user feedback between end users, distributions and upstream projects.The lab on Maintenance, Construction and Intelligence of Software (MCIS) studies ultra-large scale software systems and the development processes and tools used to build them, in order to identify bottlenecks and problems, and to come up with innovative solutions and support. In this proposal, our mission is to help practitioners better maintain their software systems. Through empirical research on software development process data stored in revision control systems (CVS, Subversion, Git, ...), mailing list archives and bug repositories (Bugzilla, Jira, ...), we build models and distill process knowledge that are immediately applicable in practice.The project basically consists of a large empirical study on "real" OS distributions and projects. Since the more projects are analyzed, the better, more than one student can work on this project.This proposal largely consists of the 3 typical software intelligence phases:(1) Data Extraction: The student will search for online data sources of the case study projects, such as bug reports, mailing list messages and online fora. Once decided which data sources are essential, the student will gather this data using a mixture of existing and ad hoc scripts. After loading the data into a relational database, links between the different documents related to a particular coordination need to be identified.(2) Quantitative Analysis: The student first will gather simple statistics, like the number of gathered bug reports or email messages per month. This will give an initial idea about the scale of the data as well as possibly interesting parts of the data. Second, more detailed plots will be made to measure the time it takes for user feedback to be addressed or how many stakeholders are involved.(3) Qualitative Analysis: The student will manually study a representative sample of coordinations in the case study systems. This requires her/him to analyze the related documents for recurring activities. By annotating the qualitative data, the student will be able to identify patterns across the coordination data. Through interaction with other people in the lab, the identified patterns can be fleshed out into more general patterns that can be documented in a structured way.Although the documented patterns are the ultimate goal of this project, we believe that completion of phases (1) and (2) with some initial results for phase (3) would be a successful outcome of this project.Through this project, students will become experts in software intelligence, an emerging area many companies are trying to get into. To extract data, a student needs the motivation to actively contact OS developers, search online data sources, understand their format and interconnections, and use databases and scripting languages (bash, perl, python, ...). For the quantitative analysis, (s)he needs the desire to learn scripting languages and the R language to visualize data. For the qualitative analysis, (s)he needs persistence, conscience and patience to read and summarize textual artifacts like bug reports and email threads.
Modern web applications like Facebook, LinkedIn, Google, Netflix or Tinder are "data-aware", i.e., they perform advanced calculations on big data, be it personal data, advertisement data or data about online video consumption. For a long time, these calculations, although complex and time-consuming, were static and repetitive, and hence could be computed all at once in a batch process during the night (e.g., index all emails every night).However, the advent of deep learning and other recent breakthroughs in data mining now enable data-aware web applications to build data mining models customized to the actions and preferences of each user, for example to learn and predict the Facebook pages a user would like to visit based on prior website activity. As each user has his or her own model and is active at different times during the day, these models need to be updated on-the-fly as new activity of the user and his friends stream in. Some systems even allow users to specify events that should trigger re-training and re-deployment of their personal data mining model, for example when a new tweet is available by a specific celebrity.While swift ad hoc re-training of data mining models is being studied in depth in the data mining community, the software engineering repercussions of such models are far less clear. Which software architecture do data-aware applications require to support customizable, yet scalable data mining models? What is the optimal deployment strategy for customized models to make a new model available to the end user as soon as it is built? Should all models be re-trained at once when the underlying data mining algorithms are updated? The goal of this internship is to study these questions using empirical research, i.e., by building and evaluating prototype implementations of data-aware architectures, models and strategies.The lab on Maintenance, Construction and Intelligence of Software (MCIS) studies ultra-large scale software systems and the development processes and tools used to build them, in order to identify bottlenecks and problems, and to come up with innovative solutions and support. In this proposal, our mission is to help practitioners understand and improve the performance of their build system. Through empirical research on software development process data stored in revision control systems (CVS, Subversion, Git, ...), mailing list archives and bug repositories (Bugzilla, Jira, ...), we build models and distill knowledge that are immediately applicable in practice.The project basically consists of a large empirical study on "real" data-aware web installations. Our lab has significant expertise in such studies as well as the necessary tools and infrastructure. Since most data-aware web applications use readily available open source components like HBase, Thrift or Hadoop, we can easily build up a variety of data-aware architectures.This proposal consists of the following phases:(1) Literature Study: The student will first familiarize his- or herself with a number of essential books and blog posts about data-aware web applications and release strategies, learning about their architectures, performance and other characteristics. Then, a short online survey will be performed to learn about more recent developments in data-aware applications, followed by a longer period of installing and exploring the open source tools featured in the books and posts. This will help the student get a grasp on modern data-aware components and technologies.(2) Building Prototype Architectures: Based on the identified architectures and technologies, we will determine three different architectures, then build and deploy prototypes of them on our lab's servers using common open source components. Finally, we will replay existing data sets to simulate real traffic and measure important characteristics.(3) Analysis of Measured Characteristics: We will use simple statistical measures and tests, as well as visualizations to interpret and compare the measures obtained from our prototypes in order to determine the best architectures and release strategies among the evaluated alternatives.(3) Reporting the Results: The student will report his or her findings in a series of blog posts on the lab's website, which makes the results available to any person interested in this work. We can also reach out to online blogs to spread the main insights and results.The project is quite large in scope, so multiple internships could be offered.In this project, students will become experts in data-aware web applications, an emerging area many companies are trying to get into. To perform a successful project, a student needs the motivation to quickly dive through source code, data and documentation to understand the major components and dependencies of a data-aware software system. The student should be familiar with typical scripting languages and should have the desire to learn the R language to statistically analyze and visualize data. Finally, the student should be curious and eager to learn new technologies and concepts.

La connectivité des véhicules sans fil, utilisée pour la sécurité routière et le système de transport autonome, a été clairement identifiée par les principales sociétés automobiles et les organismes de réglementation comme l'une des technologies les plus prometteuses pour la prochaine génération de système de transport intelligent où la communication à courte portée et à haute vitesse sont nécessaires. Pour ce faire, il est primordial d’utiliser des véhicules intelligents connectés qui sont équipés d'un grand nombre de capteurs. Par conséquent, pour un système de transport intelligent (STI) respectant les contraintes du nouveau marché en termes de connectivité et de débit des données, il est important d’avoir une infrastructure de connectivité entre véhicules (communication véhicule-véhicule V2V) et entre véhicule et infrastructure (communication véhicule-infrastructure V2I)  utilisant une largeur de bande des signaux élevée. D'autre part, la localisation réussie des véhicules avec les communications V2V et V2I peut conduire à une connectivité omniprésente des véhicules nécessaire pour un système de transport intelligent où la fonctionnalité anticollision et la conduite coopérative sont nécessaires. En outre, l'implication des mini cellules à l'aide d'ondes millimétriques, pour les STI de la prochaine génération, implique plusieurs nouvelles caractéristiques et défis nécessaires pour établir des liaisons sans fil efficaces et fiables entre les véhicules et les points d'accès fixes. L'objectif principal du projet est de caractériser et de modéliser le canal sans fil dans un réseau véhiculaire opérant dans la bande d'onde millimétrique pour des fins de communications (V2V et V2I) et de localisation des véhicules.Propagation, communication et localisation sans filWireless propagation, communication and localizationCharacterization and modelling of the wireless channel at millimeter wave bandAdaptive beamforming algorithmsCaractérisation et modélisation du canal sans fil dans la bande des ondes millimétriquesAlgorithmes de formation de faisceaux adaptativeThe student has to have skills in electromagnetic wave propagation, wireless communication and advanced signal processing.
Lorsque vient le temps de développer ou de remplacer une infrastructure publique, les choix de design et de technologies soulèvent de nombreuses questions. En particulier, on voit rapidement apparaitre un compromis entre le coût initial de l’investissement et la durée de vie prévue, ou durabilité, de l’infrastructure. La durabilité fait référence non seulement aux aspects de maintenance et de remplacement, mais aussi, par exemple, aux problèmes d’achalandage et de saturation prématurée. La littérature sur le choix de durabilité des biens privés nous informe qu’en l’absence d’inconsistance temporelle, un monopoleur cherchera à minimiser le coût de fournir un certain service à partir d’un stock de biens (Swan 1970). Par ailleurs, l’effet d’inconsistance temporelle survient lorsque la production future fait compétition à la production présente et que les consommateurs, prévoyant une baisse des prix dans le temps, retardent leur achat. Le producteur, incapable d’exercer son pouvoir de monopole, sera tenté de réduire la durabilité de ses produits afin d’amenuiser cet effet (Coase 1972). Dans le cas d’infrastructures publiques, le voteur rationnel voudra, tel que décrit par Swan, un niveau de durabilité qui permette de minimiser le coût de fournir un certain service. Nous savons par ailleurs que la politique et la finance publique souffrent également de problèmes d’inconsistance temporelle. Comment ces effets se transposent-ils lors du choix de durabilité des infrastructures publiques ? La réponse n’est pas triviale. Dans une perspective d’économie circulaire, les répercussions en matière de finances publiques et de développement durable nous amènent à soulever la question. La professeure Sophie Bernard se spécialise dans des problèmes d’économie de l’environnement et utilise principalement la théorie des jeux. Ses intérêts sont l’économie et la gestion des produits en fin de vie, la remise à neuf, le recyclage et la réutilisation des produits en fin de vie; la durabilité et l’obsolescence programmée; l’incitation à l'écoconception et les politiques environnementales. Le professeur Marcelin Joanis se spécialise dans des questions liées aux infrastructures publiques; au financement et aux impacts économiques des investissements publics; aux choix technologiques des organismes publics; à la gouvernance multi-niveaux et à l’économie géographique ainsi qu’au développement économique international.Le travail de l’étudiant(e) sera co-supervisé par les professeurs Sophie Bernard et Marcelin Joanis. Les locaux principaux se trouvent sur le campus de Polytechnique Montréal. Bien que le financement ne couvre que 12 semaines de stage, il est possible, selon l’entente qui sera faite avec l’étudiant(e), d’étendre le stage sur une durée de 20 semaines entre mars et août.  L’étudiant(e) devra réaliser une revue de la littérature sur les thématiques choisies, c’est-à-dire le choix de durabilité et le financement des infrastructures publiques. L’étudiant(e) devra également construire un modèle d’économie politique où un gouvernement doit faire un choix d’investissement dans une infrastructure publique. Le modèle devra faire ressortir les déterminants clés dans le choix de durabilité qui auront été identifiés dans la littérature. Ceci pourrait, par exemple, inclure le type de modèle électoral, la durée des mandats, le niveau de corruption ou des problèmes d’inconsistance temporelle. Si la disponibilité des données le permet, l’étudiant(e) pourrait être appelé à réaliser une étude empirique afin de valider, ou non, les fondements théoriques à l’étude.  Dans le cas où deux étudiant(e)s seraient sélectionné(e)s pour le stage, le travail pourra se faire en collaboration. Cependant, il est attendu que chaque étudiant(e) réalise son propre rapport. L’étudiant(e) recherché(e) doit posséder une base solide en sciences économiques, notamment en microéconomie, macroéconomie, théorie des jeux et/ou économétrie. Elle ou il doit également maîtriser des logiciels statistiques (Stata ou l’équivalent) et de programmation (MatLab ou l’équivalent).
The objective of this internship is to contribute to the fabrication of an ion thruster for a Nanosatellite. With technology advancement in the aerospace engineering, space exploration has become accessible for organizations of smaller size, allowing them to contribute to new research on space. Nanosatellites are an affordable option for space exploration, since they require small and cheap launch vehicles. Their propulsion of can be achieved via ion thrusters, an interesting alternative to chemical propulsion. The thruster provides variation of speed during the deceleration for deorbiting, or acceleration to maintain or increase the orbital distance.In the ion thruster, an ionic liquid (a molten salt at room temperature) is stored in a tank, from where it flows by capillarity to the tip of emitters of a porous metal array. Successively, the ion droplets are accelerated by an electric field generated by a potential difference of 1000V. They will then be ejected through a stainless steel grid, and this force will then propel the satellite.Electrospray microthruster arrays will be assembled using a microfabrication procedure. A layer of positive-tone photoresist will be spin coated on a Si wafer. After exposure to ultraviolet light through a designed photomask, the wafer will be immersed in a developer, where the exposed photoresist will be removed. At this point, deep reactive ion etching (DRIE) will be performed on the wafer to etch a trench of about 400 microns in depth. After passivation, a thermal oxidation will be carried out on the wafer. Finally, after dicing, the array will be bonded to a glass wafer via anodic bonder and the propellant will be fed via a micro needle. Propulsion tests will be performed via a magnetically levitated balance.Our research explores new frontiers of electronics and deals withi) the use of organic electronic materials at the interface with biologyii) the exploration of mixed ionic/electronic transport in organicsiii) the exploration of the potential of carbon nanotubes as electrodes in organic electronic devices andiv) patterning of organic electronics and metal oxide materialsv) transparent conductors based on metal oxidesThe intern will perform microfabrication of the thruster and will participate to the satellite fabrication, in collaboration with a multidisciplinary team and with the technical society Polyorbite. A background in chemistry, physics or chemical engineering is desirable but not essential.
Organic electronics, based on semiconducting and conducting polymers, have found commercial applications in lighting panels, smartphone screens, and TV screens using OLEDs (organic light emitting diodes) technology. Organic electronic devices, apart from consumer applications, are paving the path for key applications at the interface of electronics and biology, such as in electrodes for recording and stimulating neural activity. In such applications, organic polymers are very attractive candidates due to their distinct property of mixed conduction: the ability to transport both electron/holes and ionic species. The ionic conduction is of special importance since most biological signals consist of ionic currents. The main objectives of this internship is to fabricate novel deep brain electrodes by electrochemical polymerization.  The fabrication of the electrode will be performed by electrochemical polymerization of ethylenedioxythiophene (EDOT) on sharp metal probes in different electrolytes, which will result in poly ethylenedioxythiophene (EDOT) films. The films will be then characterized by Electrochemical Impedance Spectroscopy (EIS) to assess which film morphology and chemical composition lead to the lowest internal transport impedance. High-resolution measurements of ionic fluxes between the polymer channel and the electrolyte to evaluate the ability of the OECT devices to deliver biologically active substances will be performed by SICM. The optimization and final design of devices are expected to emerge from experimenting with various thin-film processing methods of conducting polymers. The in vivo experiment protocols and details are expected to be developed in collaboration with neuroscientists at Montreal and Laval Universities.Our research explores new frontiers of organic electronics and deals withi) the use of organic electronic materials at the interface with biology,ii) the exploration of mixed ionic/electronic transport in organics,iii) the exploration of the potential of carbon nanotubes as electrodes in organic electronic devices andiv) patterning of organic electronics materials.The student will perform electrochemical polymerization as well as of electrochemical measurements (electrochemical impedance spectroscopy, cyclic voltammeter, scanning ion conductance microscopy). If electrodes will be successfully prepared, she/he could be also involved in in-vivo testing on animals. A motivation to work in a multidisciplinary team, at the interface between biology and materials science, is highly required. TBasic knowledge of chemistry and biology will be an asset.
Self-healing materials possess the ability to repair a mechanical damage. The demand of self-healing materials is increasing especially in electronics, automotive and aerospace as well as in biomimetics, artificial skin and soft robotics. For applications requiring the self-healing materials to be electrically conductive, a major challenge is to match high conductivity, fast and repeatable self-healing at room temperature with facile processing, in a single material. In this research internship we will explore the self-healing properties of conducting polymer films. Self-healing materials entirely based on conducting polymers will constitute a significant advantage towards present self-healing materials, which are mostly based on complex multi component systems.We will deposit films of self-healing materials by spin coating and vapour phase polymerization. We will study the self-healing properties of films included between two metal electrodes. A voltage will be applied between the two electrodes to permit a current flow in the films. The films will be successively cut with a sharp object. The damage will likely interrupt the current flow. If the material is self-healable, the current is expected to recover after a certain time. Besides autonomous healing, we will also investigate healing assisted by aqueous solutions. This will be achieved by monitoring the current flowing in the film after damaging and exposing the damaged directly to the fluids. The healing effect will be monitored in situ with an optical microscope. To shed light into the self-healing mechanism, ex situ characterization of the morphology and the chemical composition of the damaged area will be carried out with X-ray photoelectron spectroscopy (XPS) and Scanning Electrochemical Microscopy. Our research explores new frontiers of organic electronics and deals withi) the use of organic electronic materials at the interface with biology,ii) the exploration of mixed ionic/electronic transport in organics,iii) the exploration of the potential of carbon nanotubes as electrodes in organic electronic devices andiv) patterning of organic electronics materials.The student will perform processing of self-healing materials from conducting polymer suspensions and additives, as well as damage/healing experiments on the films and electromechanical characterization. With the supervision of a PhD student, she/he  will participate to scanning electrochemical microscopy measurements. A background in chemistry, physics or chemical engineering is desirable but not essential. 
L’économie de fonctionnalité désigne les modèles d’affaire où les entreprises vendent le service du produit plutôt que le produit lui-même. C’est le cas par exemple de Xerox, qui vend le service de photocopie et qui reste propriétaire des photocopieurs. Dans un discours sur l’économie circulaire, l’économie de fonctionnalité présente des caractéristiques séduisantes puisqu’elle transfère vers le producteur le coût de remplacement du matériel. Le producteur internalise ainsi le choix de durabilité et aura tendance à produire des biens plus durables et plus facilement réparables, réduisant bien souvent les impacts sur l’environnement.En y regardant de plus près, les modèles d’affaires qui s’inscrivent dans l’économie de fonctionnalité diffèrent les uns des autres quant au partage des responsabilités. Le producteur et le consommateur peuvent définir tout un spectre de contrats où sera déterminé le poids des responsabilités sur l’entretien, la rénovation, les coûts de fonctionnement, la gestion en fin de vie, etc. La nature des contrats aura ainsi un impact sur les choix du producteur (design de produit, choix de matériaux, qualité des services, etc.) et sur le comportement des consommateurs (soin apporté lors de la manipulation, régularité dans l'entretien, etc.). Or, ces incitations sous-jacentes auront elles aussi des impacts environnementaux. À titre d’exemple, un consommateur qui loue des heures d’utilisation d’un outil n’y portera peut-être pas le même soin que s’il était lui-même propriétaire de l’outil. Ce comportement pourrait accélérer la fin de vie de l’objet. Deux questions émergent : 1) En tenant compte des problèmes d’aléas moraux et de sélection adverse bien connus en théorie des contrats, comment définir des contrats qui permettront de lier l’intérêt des firmes et des considérations environnementales ? 2) Dans ce contexte, quelles politiques publiques pourraient promouvoir les initiatives en économie de fonctionnalité ?La professeure Sophie Bernard se spécialise dans des problèmes d’économie de l’environnement et utilise principalement la théorie des jeux. Ses intérêts sont l’économie et la gestion des produits en fin de vie, la remise à neuf, le recyclage et la réutilisation des produits en fin de vie ; la durabilité et l’obsolescence programmée ; l’incitation à l'écoconception et les politiques environnementales.Les locaux principaux se trouvent sur le campus de Polytechnique Montréal.  Bien que le financement ne couvre que 12 semaines de stage, il est possible, selon l’entente qui sera faite avec l’étudiant(e), d’étendre le stage sur une durée de 20 semaines entre mars et août.  L’étudiant(e) devra réaliser une revue de la littérature sur les thématiques choisies, c’est-à-dire l’économie de fonctionnalité, le partage des responsabilités et l’environnement. L’étudiant(e) devra également construire un modèle économique théorique où différents contrats sont négociés entre des producteurs et des utilisateurs. Chaque aspect du contrat sera lié à certains impacts environnementaux. Dans une seconde étape, le modèle pourra inclure l’intervention du gouvernement.Dans le cas où deux étudiant(e)s seraient sélectionné(e)s pour le stage, le travail pourra se faire en collaboration. Cependant, il est attendu que chaque étudiant(e) réalise son propre rapport.L’étudiant(e) recherché(e) doit posséder une base solide en sciences économiques, notamment en microéconomie, macroéconomie, théorie des jeux et/ou économétrie. La maîtrise de logiciels de programmation (MatLab ou l’équivalent) est un atout.

Grouping and classification of massive data from the activity of keywords used by advertising agencies on search engines (Google, Yahoo, etc.) on the internet.The first part of the project consists of adapting and combining unsupervised statistical learning methods (hierarchical clustering, k-means, etc.) to efficiently cluster keywords of an advertising campaign in terms of a number of attributes.The second part of the project involves the development of effective classifiers using or combining usual classifiers of supervised statistical learning (KNN, linear and quadratic classifier, logistic regression)   to efficiently classify keywords according to given criteria (relevance, performance, etc.) based on their attributes.J'ai une expertise en théorie statistique en général. Mes travaux initiaux portaient sur l'inférence statistique pour les processus linéaires spatiaux. Une partie de mon travail est une contribution aux processus de décision Markov partiellement observés où l'algorithme EM est largement utilisé. Je me spécialise dans les méthodes d'apprentissage statistique supervisées et non surveillées, l'apprentissage par machine, l'exploration de données et la reconnaissance de formes. J'ai récemment commencé à travailler sur des méthodes statistiques pour l'analyse de données massives à fort volume en utilisant des langages de programmation statistiques efficaces tels que R et Python.I have expertise in statistical theory in general. My initial works dealt with statistical inference for spatial linear processes. Part of my work is contributions to partially observed Markov Decision Processes where the EM algorithm is extensively used. I specialize in supervised and unsupervised statistical learning methods, machine learning, data mining, and pattern recognition.  I have recently started to work on statistical methods for analysis of massive high-volume data using efficient statistical programming languages such as R and Python.L’étudiant aura à apprendre et à maîtriser l'utilisation du language de programation statistique R afin d’effectuer des analyses statistiques pour des données massives. Il aura à programmer (écrire des codes) en R pour combiner des méthodes d’apprentissage statistique de base.The student will have to learn and master the use of statistical programming language R in order to carry out statistical analyses for massive data.He will have to program (write codes) in R to combine basic statistical learning methods.L'étudiant doit avoir une bonne connaissance des notions d'un cours de base en probabilités et statistique. En particulier les notions de probabilités et de lois de probabilités, des notions de statistique descriptive, d'inférence statistique (estimation et test d'hypothèse), de régression et d'analyse de variance.Des habiletés en programmation (C, C++, R ou Python) constituent un atout. 
Développement de modèles de prévision pour des données massives provenant des campagnes de publicité sur les moteurs de recherche (Google, Yahoo, etc.) sur internet.Le projet consiste à adapter les méthodes d'apprentissage statistique supervisé (régression générale, régression avec pénalité, classification) pour construire des modèles de prévision  du taux de clics des mots clés en fonction de leurs attributs. Ces prévisions permettent aux agences de publicité d'optimiser leur campagnes en ajustant les enchères en conséquence.I have expertise in statistical theory in general. My initial works dealt with statistical inference for spatial linear processes. Part of my work is contributions to partially observed Markov Decision Processes where the EM algorithm is extensively used. I specialize in supervised and unsupervised statistical learning methods, machine learning, data mining, and pattern recognition.  I have recently started to work on statistical methods for analysis of massive high-volume data using efficient statistical programming languages such as R and Python.J'ai une expertise en théorie statistique en général. Mes travaux initiaux portaient sur l'inférence statistique pour les processus linéaires spatiaux. Une partie de mon travail est une contribution aux processus de décision Markov partiellement observés où l'algorithme EM est largement utilisé. Je me spécialise dans les méthodes d'apprentissage statistique supervisées et non surveillées, l'apprentissage par machine, l'exploration de données et la reconnaissance de formes. J'ai récemment commencé à travailler sur des méthodes statistiques pour l'analyse de données massives à fort volume en utilisant des langages de programmation statistiques efficaces tels que R et Python.The student will have to learn and master the use of statistical programming language R in order to carry out statistical analyses for massive data.He will have to program (write codes) in R to combine basic statistical learning methods.L’étudiant aura à apprendre et à maîtriser l'utilisation du language de programation statistique R afin d’effectuer des analyses statistiques pour des données massives. Il aura à programmer (écrire des codes) en R pour combiner des méthodes d’apprentissage statistique de base.The student must have a good knowledge of the concepts of a basic course in probability and statistics. In particular, the notions of probability and probability distributions, descriptive statistics, statistical inference (estimation and hypothesis testing), regression and analysis of variance.Programming skills (C, C ++, R or Python) are an asset.
Valorisation d'huiles pyrolitiques par l'élimination de métaux et de soufre à l'aide d'un nouvel agent de démétallisation et de désulfuration (DM-DSA).Objectifs spécifiques:- Étudier les effets physico-chimiques du DM-DSA sur le procédé d'élimination- Examiner l'influence des paramètres du procédé sur l'efficacité de l'élimination- Étudier la faisabilité d'un procédé en aval pour la récupération des métaux et la régénération du DM-DSA.Although a considerable number of techniques have been developed and documented regarding removal of metals and sulfur from waste-derivative oils, only some have industrially been established. The main reason behind this aspect relates to the cons associated with each method. For instance, applying the solvent extraction leads to remove the whole fractions that contain metals, declining the yield. Distillation enhances the production of two grades of oils, light and heavy oil, containing a higher concentration of contaminatants, preventing a further upgrading process. Furthermore, no industrial process havr been designed to remove sulfur and metal in a single step. Bien que de nombreuses techniques aient été développées et documentées pour l'élimination des métaux et du soufre des huiles pyrolitiques, seules quelques une ont été extrapolées à l'échelle industrielle. La principale raison est liée aux désavantages de chacune de ces méthodes. Par exemple, l'extraction par solvant élimine toutes les fractions contenant les métaux, diminuant le rendement. La distillation permet la production d'huiles légères et lourdes, ces dernières ayant une concentration trop élevée en contaminants pour permettre un procédé de valorisation. De plus, à ce jour, aucun procédé industriel ne permet l'élimination du soufre et des métaux en une seule étape.To achieve the primary goals of this project, we develop a new technique, using a novel agent, for the high-performance of metal and sulfur removal and at a lower cost compared to the other modern methods. So, the student will help in achieving our main objectives through implementing the following phases:I. Separation of the DM-DSA from the treated oil. II. Recovering of DM-DSA and the extracted metals. III. Performing a set of analytical techniques on the treated oil Pour la réalisation des objectifs de ce projet, nous avons développé une technique utilisant un nouvel agent pour une élimination à haute efficacité du soufre et d'autres métaux à plus faibles coûts que les méthodes conventionnelles. L'étudiant participera à :- la séparation du DM-DSA des huiles traitées,- la récupération du DM-DSA et les métaux extraits,- la réalisation d'analyses sur les huiles traitées.The expected skills of the candidate are good knowledges in chemical engineering and practical experience in laboratory.
Optimisation du brassage dans un système tri-phasique pour augmenter le temps d'intervalle des microalgues dans la couche en surface éclairée.Ce projet de recherche prend part à un projet international pour la conversion de CO2 contenu dans des fumées de cheminées d'incinérations et sa conversion en bio-matériaux.La simulation numérique avec des modèles de CFD aidera à optimiser les paramètres d'ingénierie d'une nouveau type de photobioréacteur et à extrapoler un procédé plus performant et moins coûteux pour la culture intensive de microalgues.Objectifs spécifiquesI. Déterminer l'hydrodynamique d'un écoulement gaz-liquide dans le photobioréacteur (PBR)II. Caractériser la fréquence Lumière-Obscurité des microalgues dans le réacteurIII. Valider le modèle avec une étude expérimentaleCarbon mitigation has become a prior concern for industry, since the global policies progressively head to an imposition on greenhouse gases emissions reduction. Mass production of microalgae offers a multilevel added-value technology. The main factors that influence microalgae growth in in current commercial photobioreactors (PBRs) are gas injection and mixing, hydrodynamics and the most problematic, light intensity and distribution. In the current systems, light distribution is not homogenous, with radially decreasing light intensity due to absorption and scattering by microalgae. As a consequence, microalgae are exposed to light-dark (LD) cycles, limiting photosynthesis and so far, CO2 assimilation. L'atténuation du CO2 est devenue une priorité pour l'Industriel depuis que les politiques mondiales ont progressivement imposé une réductions des gaz à effet de serre. La production de microalgues offre une technologie à valeurs ajoutées à plusieurs niveaux. À ce jour, les principaux facteurs influençant la croissance d'algues sont l'injection du CO2 et le brassage, l'hydrodynamique et surtout, l'intensité lumineuse et sa distribution. Présentement, la distribution est hétérogène, avec une diminution radiale de la lumière liée à l'absorption et la dispersion par les algues. En conséquence, elles sont exposées à des cycles lumière-obscurité, limitant la photosynthèse et l'assimilation de CO2.The student will help in achieving our specific objectives by implementing the following steps, with numerical CFD tools he/she is familiar with (e.g. OpenFOAM or Fluent):I. Modeling the turbulent liquid-gas flow hydrodynamics in the PBR.II. Estimating the algae residence time in illuminated layer.III. Conducting experimental study with a pilot PBR.L'étudiant(e) participera à la réalisation de de ces tâches à l'aide d'outils numériques de CFD tels que OpenFOAM ou Fluent pour:- modéliser l'hydrodynamique d'un écoulement gaz-liquie en régime turbulent dans un photobioréacteur- estimer le temps de résidence des microalgues dans la couche éclairée- participer à une étude expérimentale avec un photobioréacteur pilote.The expected skills of the candidate are good knowledges in physics (applied mathematics) and industrial engineering with experience in CFD simulations. Knowledge on computer-aided design would be an added value, although not compulsory.
En collaboration avec une compagnie basée à Montréal appelée Anagraph (http://anagraph.io/), plusieurs aspects d'un même projet sont étudiés. L'objectif global du projet est de proposer des algorithmes interactifs pour de la visualisation en ligne de données 3D géolocalisées. Le but coté client est de proposer des outils d'aide à la décision basée sur des gros jeux de données. Parmi les aspects étudiés:- Visualisation 2D/3D de données géolocalisées temporelles. Comment représenter et générer efficacement de telles données qui évoluent dans le temps ?- Combinaison d'outils de statistiques spatiales et données géolocalisées. Exemple: si on dispose de tous les trajets des taxis Uber sur une année avec la météo. Quels outils de visualisation et statistiques permettent d'optimiser le placement des taxis dans la ville en fonction du jour et l'heure, de la météo ?- Interpolation 2D/3D de données: comment représenter en 3D les niveau de pollutions dans une ville à différentes hauteurs, les niveaux sonores etc. ?- Tuiles vectorielles 3D: comment représenter, générer, visualiser un réseau sous-terrain (métro, aqueducs, etc.)My research interests lie in the content modeling of images. Among the applications my students and I tackle are: image content manipulation and stylization (transferring colors, stylize maps etc.), help creative people to create more and new things with new tools, analyze images and videos to extract things, visualize data and especially geolocalized data. In other words, all kinds of algorithms designed to modify/analyze/render/simulate/create some raster/vector images.Mon domaine de recherche spécialisé est la modélisation d'image dans une optique de manipulation du contenu, rendu d'image, analyse d'image, etc. Mes champs applicatifs sont l'analyse et la visualisation d'images et d'information, pixels et vectorielles.You will be the active software conceptor/developer of the algorithms at stake, under the supervision of Anagraph and myself.L'étudiant sera le concepteur/développeur des algorithmes, guidé sous ma supervision et celle d'Anagraph.If you like visual things and coding + seek to do an internship, please apply !You should have a solid background on any programming language among JS, C++, Python, Java.Any experience with some geolocalized data would be great.
Fatigue is generally considered to be a decline in mental and physical performance. Mental and physical fatigue is one of the most causes of human error and its related accidents. Working injuries costing billions of dollars each year in Canada and over the world. The challenge is to build predictive fatigue models based on advanced knowledge discovery approach which helps managing the fatigue risk and improve worker health, work environment, workability and analysis the role of human fatigue in accident occurrence. Based on a dataset, the project aims to determinate and select the factors which have the most impact on mental and physical fatigue using knowledge discovery and machine learning techniques; and to developing a predictive model based on knowledge discovery and machine learning techniques to predict the worker fatigue score. To achieve these objectives, four steps will be followed: Step1. Literature review of human capacities and the effect of mental and physical fatigue on the main functions of human capacities; types of predictive models and machine learning techniques; and the discover knowledge approaches applied to worker database.Step2. Determine the main factors which have the most influence effect on fatigue model and develop several predictive models such as: Support Victor Machine (SVM), Neural Network (NN), classification trees, and other predictive models, using the main factors as an input and fatigue score as an output.Step3. Validate the predictive models and test their performance on the test dataset based on: ROC curve, Lift and Gain chart, Confusion matrix and other classification criterions which help us to choose the most powerful predictive model.Step4. Using the predictive fatigue model to reduce the human errors and accidents with respect to the work environment and environmental factors that affect the workability. Reliability of industrial systems; Statistical and  Bayesian learning models; Residual lifetimes models; Failure analysis models; Quantitative risk analysis; Total Productive Maintenance; Maintenance and availability models; Safety of maintenance activities.Fiabilité des systèmes industriels; Modèles d'apprentissage statistique et bayésien; Modèles de durées de vie résiduelle; Modèles d'analyse des causes de défaillances; Analyse quantitative des risques; Maintenance productive totale; Modèles de maintenance et de disponibilité; Sécurité des interventions de maintenance.Achieve project objectives in collaboration with my team members.Atteindre les objectifs du projet en collaboration avec les membres de mon équipe.Industrial engineering or health management programs.Solid skills in statistics and in programing under VBA-Excel and MatLab. 
L'analyse vidéo est utilisée pour de nombreuses applications en transport, par exemple pour la collecte de données et l'analyse de la sécurité routière. La composante clef de l'analyse vidéo est une methode de suivi, c'est-à-dire une méthode pour détecter et suivre tous les usagers de la route pendant leur présence dans une zone d'intérêt dans le champ d'une caméra vidéo. Bien que des mesures existent pour évaluer la performance des méthodes de suivi, elles sont rarement utilisées pour optimiser leurs paramètres pour plusieurs séquences vidéo avec différentes conditions (positionnement de la caméra, conditions météorologiques, conditions et compositions de la circulation) et pour comparer systématiquement différentes méthodes ou variantes d'une méthode de suivi. Ce projet vise donc à intégrer des méthodes existantes pour permettre l'évaluation automatique de la performance de suivi, et permettre des améliorations systématiques des méthodes de suivi: mesures de performance en suivi (Multiple Object Tracking Accuracy, MOTA), valiation croisée sur plusieurs jeux de données annotés et des méthodes d'optimisation (par exemple la méthode d'optimisation sans dérivée MADS). Ce travail repose sur des méthodes de suivi existantes développées à Polytechnique Montréal (Traffic Intelligence http://bitbucket.org/Nicolas/trafficintelligence and Urban Tracker http://www.jpjodoin.com/urbantracker/) et des jeux de données annotés. L'outil sera appliqué à des variantes connues de la mesures de similarité entre trajectoires utilisée dans la méthode de suivi à base de points caractéristiques utilisée dans Traffic Intelligence. My research area is intelligent transportation systems, with a focus on road safety and traffic data collection. The emphasis is to develop tools that provide ways to perform more accurate and efficient road safety analysis and data collection. For that purpose, we develop algorithms and software to demonstrate these new methods. Mon domaine de recherche est les systèmes de transport intelligents, avec un intérêt particulier pour la sécurité routière et la collecte de données. L'accent est sur le développement d'outils qui permettent de faire des analyses de sécurité et la collecte de données plus précises et efficaces. Dans ce but, nous développons des algorithmes et des programmes pour faire la démonstration de ces nouvelles méthodes. As part of a research team developing automated methods for traffic data collection and safety analysis, the student will develop and test a tool A tool for the automated evaluation of tracking improvements. The project steps are the following:1. Review of the main components of the tool, of existing useful implementations, of the needed modifications and new pieces to be developed2. Iterative algorithm implementation and testing on real data3. Integration of the algorithms with the existing project4. Feedback by other students and application to variations of the Traffic Intelligence trackerThe student is expected to interact with other students to better understand and refine the requirements of the tool. L'étudiant fera partie d'une équipe de recherche qui développe des méthodes automatiques pour la collecte de données et l'analyse de la sécurité . Il/elle développera et testera des classifieurs d'usagers de la route dans des données vidéo. Les étapes du projet sont les suivantes:1. Revue des composantes principales de l'outil, des implémentations existantes utiles, des modifications nécessaires et des nouveaux développements logiciels2. Implémentation des algorithmes itérative et tests sur des données réelles3. Intégration des algorithmes dans le projet existant4. Rétroaction par d'autres étudiants et application à des variantes de l'algorithme de suivi de Traffic IntelligenceL'étudiant devra interagir avec d'autres étudiants pour mieux comprendre et définir les besoins de son outil.The student is expected to have good programming skills, i.e. at least the working knowledge of an object-oriented programming language like C++ or Java. A high-level language, like Python, is desirable. It is also desired but not required that the student has some knowledge of computer vision and machine learning, as well as good software engineering habits (version control, compilation process using Make or CMake, etc.). Knowledge of Linux and the OpenCV library is a plus. Although the student does not have to be a software engineer, he/she should be dedicated to developing quality software that can be easily maintained 
L'analyse vidéo est maintenant utilisée dans de nombreuses applications au transport pour la collecte de données: les données les plus couramment recueillies sont des comptages et les vitesses des usagers de la route. Une caractéristique importante est la capacité à classifier les usagers de la route entre plusieurs catégories, par exemple des piétons, des cyclistes et un grand nombre de types de véhicules, en particulier de camions selon le nombre d'essieus. Plusieurs catégories d'information peuvent être utilisée pour différencier entre ces usagers, en premier leur apparence visuelle à l'aide de classifieurs d'objets, mais aussi avec d'autres caractéristiques comme la vitesse, la façon de marcher (les variations périodiques de la vitesse pour les piétons) et les probabilités de présence dans les différentes zones d'une scène. Certains classifieurs sont implémentés dans le projet libre ("open source") développé dans notre groupe à Polytechnique Montréal (http://bitbucket.org/Nicolas/trafficintelligence), mais doivent être mieux développés et testés. Des jeux de données publiques avec des images des différentes usagers peuvent être utilisés et la transférabilité des classifieurs devraient être étudiée de façon systématique, en particulier selon le type de site, le positionnement de la caméra, la qualité de la vidéo. Des procédures pour adapter un classifieur générique à une situation particulière seront étudiées. My research area is intelligent transportation systems, with a focus on road safety and traffic data collection. The emphasis is to develop tools that provide ways to perform more accurate and efficient road safety analysis and data collection. For that purpose, we develop algorithms and software to demonstrate these new methods. Mon domaine de recherche est les systèmes de transport intelligents, avec un intérêt particulier pour la sécurité routière et la collecte de données. L'accent est sur le développement d'outils qui permettent de faire des analyses de sécurité et la collecte de données plus précises et efficaces. Dans ce but, nous développons des algorithmes et des programmes pour faire la démonstration de ces nouvelles méthodes. As part of a research team developing automated methods for road traffic monitoring and safety analysis, the student will develop and test road user classifiers from video data. The project steps are the following:1. Review of the main object classification methods and selection of the methods to be tested2. Iterative algorithm implementation and testing on real data3. Integration of the tool with the existing project4. Feedback by other students using the software for various applicationsThe student is expected to interact with other students to better understand and refine the requirements of the tool. L'étudiant fera partie d'une équipe de recherche qui développe des méthodes automatiques pour l'analyse de la sécurité et le suivi de la circulation. Il/elle développera et testera des classifieurs d'usagers de la route dans des données vidéo. Les étapes du projet sont les suivantes:1. Revue des méthodes de classification des objets à l'aide de données vidéo et sélection des méthodes à tester2. Implémentation des algorithmes itérative et tests sur des données réelles3. Intégration des algorithmes dans le projet existant4. Rétroaction par d'autres étudiants qui utilisent le logiciels pour d'autres applicationsL'étudiant devra interagir avec d'autres étudiants pour mieux comprendre et définir les besoins de son outil.The student is expected to have good programming skills, i.e. at least the working knowledge of an object-oriented programming language like C++ or Java. A high-level language, like Python, is desirable. It is also desired but not required that the student has some knowledge of computer vision and machine learning, as well as good software engineering habits (version control, compilation process using Make or CMake, etc.). Knowledge of Linux and the OpenCV library is a plus. Although the student does not have to be a software engineer, he/she should be dedicated to developing quality software that can be easily maintained.



Analyse de mouvements d'un chef d'orchestre en temps réel, à l'aide de capteurs inertiels, pour produire des images et des contrôles d'éclairages durant des concerts symphoniques.Analysis and processing of digital signals, for audio and motion.  Acceleration of processing by custom hardware or software optimization.Analyse et traitement de signaux numériques audio et de mouvements.  Accélération de traitement par matériel dédié ou optimisation logiciel.Conception and implementation of a software to analyze movements to generate images and lighting.  The acquisition software is already functional.Conception et implémentation d'un logiciel qui analyse les mouvements pour générer les images et éclairages.  Le logiciel de captation est déjà fonctionnel.The student must have a good knowledge of C++, and have some basic knowledge of digital signal processing and 3D transformations.No previous research experience is needed.
Les troubles de la colonne vertébrale et les douleurs lombaires associées seront vécus par quatre sur cinq adultes, selon Statistique Canada et, par conséquent, représentent actuellement une épidémiecréant un fardeau économique massif pour les pays développés. La présentation d'un trouble de la colonne vertébrale, mécaniquement, représente un mécanisme de stabilité défectueux.L'hypothèse existe que l'inclusion d'un vêtement de compression sur la région abdominale augmenterait la stabilité et la performance de la colonne vertébrale. Chez les patients atteints de douleurs lombaires, ce vêtement de compression devrait réduire les symptômes douloureux et chez les athlètes, un tel ceinture est un exemple bien connu pour améliorer la stabilité et donc la performance. Bien que, les études in vivo appuient l'utilisation du vêtement de compression, la vérification objective et quantitative des mécanismes biomécaniques n'a pas encore été réalisée. La pensée actuelle est que ces vêtements augmentent la pression intra-abdominale qui, à son tour, améliore la stabilité. Cependant, il existe un certain désaccord dans la littérature scientifique à cet égard. Par conséquent, l'objectif de ce projet serait d'utiliser un modèle biomécanique d'éléments finis de la colonne vertébrale, y compris des tissus mous, pour simuler l'influence mécanique d'un vêtement de compression sur la colonne vertébrale.Les méthodes tireront parti des modèles existants d'éléments finis de la colonne vertébrale et comprennent la présence de divers vêtements de compression tout en travaillant directement avec un fournisseur de matériel médical (industrie) pour utiliser les propriétés mécaniques et les spécifications appropriées. Le modèle de la colonne vertébrale virtuelle sera chargé et la stabilité évaluée. Les recommandations de propriétés et de positions de vêtement de compression optimales seront effectuées en travaillant directement avec un fabricant. De telles recommandations ont un potentiel considérable pour améliorer la fonction de vêtement de compression par la personnalisation.Spine biomechanics research has made considerable advancement with the use of in silico research platforms which continue to improve along with advancing computing power. The ability to explore biomechanical principles and new hypotheses by means of virtual in silico platforms presents an efficient and effective method. Finite element analysis (FEA) is the most frequently adopted in silico tool for such interpretations. Within our research group, we evaluate how spinal stability is achieved and maintained to better understand how instability and disorders arises.La recherche sur la biomécanique de la colonne vertébrale a fait des progrès considérables grâce à l'utilisation de plates-formes de recherche in silico qui continuent à s'améliorer avec l'avancement du pouvoir informatique. La capacité d'explorer les principes biomécaniques et les nouvelles hypothèses au moyen de plates-formes virtuelles in silico présente une méthode efficace. L'analyse des éléments finis (AEF) est l'outil in silico le plus fréquemment adopté pour de telles interprétations. Au sein de notre groupe de recherche, nous évaluons comment la stabilité de la colonne vertébrale est atteinte et maintenue afin de mieux comprendre comment l'instabilité et les troubles surviennent.The research intern will be provided a finite element model of the spine on an ANSYS platform that has been developed within the laboratory.  The student is expected to learn how to run simulations of spine loading and stability evaluation with the current model while working with a PhD student from the lab.  Then, the student will be expected update the model to alternatingly include various compressional garments surrounding the abdomen of the virtual spine model.  The specific mechanical properties of the garments will have to be defined.  This will be done in conjunction with a commercial collaborator (custom garment manufacturer).  The contact algorithms defining the interaction between the garment and the external surface soft tissues of the abdomen will have to be chosen and defined.  Then, simulation of the spine under loading and the corresponding impact of the and response provide by the presence of the compressional garment will be verified and quantified. Thereafter, the student will be charged to evaluate the impact of the garment on spine stability and to provide a technical report as to their findings.  The student will meet with the supervising professor on a weekly basis as part of the regular weekly lab meetings.  Project progress will also be reported every two weeks by way of a concise document. Student will be offered independence as far as the work schedule as full flex time is practiced within the lab.  This freedom is based on student performance. However, during scheduled meetings the student is expected to be presence. Le stagiaire de recherche sera fourni un modèle d'éléments finis de la colonne vertébrale sur une plate-forme ANSYS qui a été développée au sein du laboratoire. On s'attend à ce que l'élève apprend à exécuter des simulations d'évaluation de la charge et de la stabilité de la colonne vertébrale avec le modèle actuel en travaillant avec un étudiant au doctorat du laboratoire. Ensuite, on s'attend à ce que l'étudiant mette à jour le modèle pour inclure alternativement divers vêtements compressifs entourant l'abdomen du modèle de la colonne vertébrale virtuelle. Les propriétés mécaniques spécifiques des vêtements devront être définies. Cela se fera en collaboration avec un collaborateur commercial (fabricant de vêtements personnalisé). Les algorithmes de contact définissant l'interaction entre le vêtement et la surface externe des tissus mous de l'abdomen devront être choisis et définis. Ensuite, la simulation de la colonne vertébrale sous le chargement et l'impact correspondant de la réponse et de la réponse par la présence du vêtement de compression seront vérifiés et quantifiés. Par la suite, l'étudiant sera chargé d'évaluer l'impact du vêtement sur la stabilité de la colonne vertébrale et de fournir un rapport technique sur leurs résultats. L'élève rencontrera chaque semaine le professeur superviseur dans le cadre des réunions régulières de laboratoire hebdomadaire. Les progrès du projet seront également rapportés toutes les deux semaines dans le cadre d'un document concis.L'élève recevra l'indépendance dans la mesure où le calendrier de travail sera mis en pratique dans le laboratoire. Cette liberté est basée sur la performance des élèves. Cependant, lors des réunions programmées, l'étudiant devrait être présent.The research intern candidate is expected to have interest in biomechanics and biomedical Engineering. Furthermore, experience working with finite element software’s is a requirement.  ANSYS software experience is preferred.  Considering the student will be working within the laboratory group, comfort in working with a team is an asset.  Good communications skills in English and/or French is required.  The student should also be familiar with mechanics (statics and dynamics) to adequately use the spine finite element model.  Lastly, if the student has experience with APDL ANSYS coding language this will be considered a plus. 

What molecules give a brain cell its unique identity to make it wire up a specific way?  Very little is known about how instructions encoded somehow within the genome can allow a brain to self-assemble and wire up to function correctly.  Our goal is to uncover the exact molecular code that can be used to wire up a neural circuit.We address this by using the fruit fly genetic model organism because of its long history of use in biology and neurobiology research, and because of its hard-wired, or innate behaviors.  Using a specific hard-wired neural circuit, we identify the exact same neuron between different animals, image the neuron’s unique wiring pattern, and activate the neuron using the animal’s behaviour, all within a single animal.  We will isolate these single neurons, and use DNA sequencing to identify its molecular pattern inside of the cell.  To understand what each of these molecules does in a neuron, we will characterize each one of them by deleting it and examining how the neuron’s wiring pattern is disrupted and how the animal’s behavior is impaired.  By systematically testing each molecule, we will create an important database on what each molecule does for the neuron.  Our project will be a crucial first step molecularly for our understanding of how miswiring occurs in brain disorders such as autism spectrum and schizophrenia.I focus on cellular and molceular neuroscience, neurobiology, neural circuits, synpase formation, and synaptic plasticity.  I also am interested in cell and molceular biology, and biotechnology, particularly to develop novel tools and techniques for cell biologists and neurobiologists.The student will be required to perform biology experiments.  These will include cellular imaging, molecular biology, biochemistry, genetics, data analysis, and statistical analysis.  Detailed record keeping on a regular basis is required.Basic knowledge of biology, cell biology, neurobiology, genetics, and molecular biology.  Strong science background and enthusiasm for science and basic research.
Protein molecules are what are created when genetic information is translated into a real world molecular actor that can affect change within a cell.  Too much or too little of a protein can harm a cell and lead to diseases such as cancer, neurodegenerative diseases, or autism spectrum disorders.  Unfortunately, little is known about how the production of proteins within a cell changes over time and in response to external factors.  For example, when a brain cell learns something new, how does the production of specific proteins change?  How fast does this happen?  Where in the cell does this happen?To answer these questions, this project will track and measure protein production in single cells in the living animal to watch in real time how it changes and under different conditions.  We will use cutting-edge molecular genetics and imaging techniques to tag and watch these molecular events.  These experiments will give us unprecedented insight into the inner workings of the most important and final step when a gene is translated into action.  Accomplishing this will allow us to understand what happens when protein production goes wrong in a disease state, and what the outcome for the cell is.  This will give researchers more accurate targets and knowledge for interventions and therapies for these diseases.I focus on cellular and molceular neuroscience, neurobiology, neural circuits, synpase formation, and synaptic plasticity.  I also am interested in cell and molceular biology, and biotechnology, particularly to develop novel tools and techniques for cell biologists and neurobiologists.The student will be required to perform biology experiments.  These will include cellular imaging, molecular biology, biochemistry, genetics, data analysis, statistical analysis, and animal breeding (vertebrates or invertebrates).  Detailed record keeping on a regular basis is required.Basic knowledge of biology, cell biology, genetics, and molecular biology.  Strong science background and enthusiasm for science and basic research.

Les dispositifs « prêt-à-porter » peuvent permettre une surveillance en continue ou sur-demande de l'état d'une personne, de sa santé et de son environnement, d'une manière non-invasive.  Des matériaux légers et biocompatibles pourraient être incorporés dans les vêtements ou portés directement sur la peau.  Bien que les biosenseurs et les dispositifs électroniques sont récemment devenus de plus en plus portables, certains défis demeurent, tels que le coût de production, la conception d'interfaces biocompatibles entre les tissus biologiques et l'électronique, et la facilité d'utilisation.  Afin de produire des dispositifs biocompatibles et biodégradables, nous proposons ici de fabriquer des matériaux « prêt-à-porter »  à base de protéines.Les protéines peuvent jouer deux rôles dans des dispositifs portables; 1) elles peuvent agir comme un échafaudage polymérique qui maintient la structure du matériau, lui conférant sa flexibilité et ses propriétés mécaniques, 2) elles peuvent simultanément agir en tant que capteur ou élément sensible dans le dispositif.  Il existe plusieurs protéines qui s’auto-assemblent et qui peuvent être utilisées pour former des fibres protéiques, des gels, ou d'autres matrices tridimensionnelles.  Ce projet a pour but d’identifier des protéines biocompatibles qui peuvent être utilisées comme matrice pour la fabrication de dispositifs portables, et à développer des méthodes pour produire facilement des matériaux faits de protéines.Le génie génétique sera utilisé pour concevoir des structures protéiques qui s’auto-assemblent et qui peuvent être produites dans des bactéries E. coli non-pathogènes.  Les protéines devront aussi être isolées facilement à une grande échelle.  Après l’expression et l’isolation des biopolymères, des matériaux à porter seront fabriqués et leur morphologie, composition et propriétés physiques sont caractérisées.  Finalement, les protéines sélectionnées seront modifiées pour introduire des fonctionnalités additionnelles de détection ou transmission de signal.  Ces matériaux pourraient être utilisés pour créer des senseurs portables, des dispositifs électroniques, des batteries ou des indicateurs colorimétriques.Our research group specializes in the engineering and assembly of materials derived from biology.  We use bacterial cells as factories for the fabrication of programmable materials, like proteins that we design to self-assemble and form desired structures (fibers, clusters, nano-assemblies, gels...).  From there, we fabricate devices and we introduce specific functionalities in our materials, with the goal of using them for important applications in the fields of energy, biomedical and environmental engineering.Notre groupe de recherche se spécialise dans le génie des matériaux dérivés de la biologie.  Nous utilisons des bactéries comme usines pour produire des protéines dont nous pouvons contrôler l'assemblage et utiliser pour former diverses structures (fibres, nanostructures, particules, gels...).  En programmant génétiquement des mécanismes d'auto-assemblage, nous pouvons fabriquer divers matériaux et dispositifs faits de protéines.  De plus, nous introduisons des fonctions spécifiques dans nos matériaux, dans le but de les utiliser pour plusieurs applications dans les domaines de l'énergie et du génie biomédical ou environnemental.The student will be involved in all steps of the fabrication process of protein-based materials; from the rational design of proteins and genetic engineering portion, to the protein production, purification, and materials assembly.The student will design and screen of a variety of biocompatible protein scaffolds.  He/she will identify candidate proteins that can be expressed in E. coli bacteria, can be engineered to self-assemble into useful structures, and can be purified at a large scale to produce materials.  The student will develop protocols to form films, gels and patches from their protein product.If time permits, the student will contribute to the design of functional materials using their biocompatible scaffold.  This portion of the project will be highly collaborative with other members of the group who work on specific applications of protein-based materials such as biosensing and alternative energy production.L'étudiant(e) participera à toutes les étapes du processus de fabrication de matériaux faits à base de protéines; du design rationnel de protéines et du génie génétique, à la production de protéines et leur purification, jusqu'à l'assemblage de matériaux.L'étudiant(e) concevra et analysera une variété de protéines biocompatibles qui peuvent servir de d’échafaudage. Parmi ces protéines structurales, il/elle identifiera les candidats qui peuvent être exprimés dans des bactéries E. coli, qui peuvent s’auto-assembler en structures utiles et qui peuvent être purifiés à grande échelle pour produire des matériaux. L'étudiant(e) développera des protocoles pour former des films et des gels à partir de son produit protéique.Si le temps le permet, l'étudiant(e) contribuera à la conception de matériaux fonctionnels en utilisant les protéines structurales qu’il/elle aura identifiées. Cette partie du projet sera effectuée en collaboration avec d'autres membres du groupe qui travaillent sur des applications spécifiques de matériaux à base de protéines, telles que les biosenseurs et la production d'énergie alternative.Skills in molecular biology, materials fabrication and materials characterization will be considered an asset.  Prior knowledge on structure, function and engineering of proteins would facilitate the start of the project, but is not required.  The student must have a strong interest in biological and materials engineering.  
Stress-related mental disorders (SMD), including major depression, are a significant public health issue. Early adversity influences both the disease course and treatment outcome for SMD. However, there is a remarkable variation in illness severity and chronicity even among individuals exposed to very severe early life stress. The basis of this variation likely involves the interplay between the genome and the environment. Epigenetic modifications, such as DNA methylation, may explain how the social environment regulates genomic function and neural development. Recently, the ‘epigenetic clock’ has emerged as a cross-tissue index of biological aging. Epigenetic age acceleration (∆age), operationalized as the difference between chronological and epigenetic age, associates with a variety of health conditions characterised by advanced cellular aging. To our knowledge, no study has evaluated the clinical significance of ∆age for SMD onset and severity. Moreover, the genetic and environmental contributions to ∆age are not well understood. A sensitive biological index of the cumulative burden of SMD risk factors will help identify vulnerable individuals and target appropriate prevention programs to individuals at risk of SMD.    Our research program will exploit a nationally funded study to determine the relationship between the cumulative risk of genetic and psychosocial factors for ∆age and SMD onset, severity and chronicity.     Findings from this program will be explored in other large cohorts through national and international collaborations. Access to these cohorts will facilitate the largest analysis (n=5471) of the genetic and environmental predictors of ∆age carried out to date. This research program will determine the clinical significance of these biological markers, thus creating new knowledge on our understanding of mental illness and establishing a unique resource for the wider scientific community. This translational program will help identify those at risk and target appropriate prevention programs more effectively, realising precision medicine in the field of mental health.My lab has been focused on population health and neuro-psychiatric epidemiology in general populations, using a wide range of techniques to research the roles of genetic, epigenetic, psycho-socio environmental risk factors and their interactions of common mental disorders across the life span, especially focusing on the importance of prevention strategies in diverse ethno-cultural environment. Candidate will be working primarily under the supervision of the principal researcher. The candidate will actively contribute to the data management and analysis and manuscript preparation for projects related to the principal program. The position will involve working a systematic review together with other lab members to be exposed with advanced evidence-based approaches to keep up with state-of-art knowledge and findings.Ideally, a Bachelor's or post-graduate degree in a related field (epidemiology, statistics, biostatistics, public health, population health, genetics, genomics, etc.) is suitable for this research program.Candidates with the following experience and skills will be an asset, including advanced skills in R, working experience with large databases, and interest in mental health and early intervention. 
With the goal of establishing a more sustainable energy future, the penetration of various renewable energy sources has been continuously growing. Particularly, solar power is anticipated to become the world's largest source of electricity by 2050. However, the volatile nature of solar power results in stability concerns on the secure operation of power grids. For instance, a sudden shadowing of the photovoltaic generators due to cloudiness may result in instability of a small microgrid where backup support from conventional power plants is insufficient. The aim of the project is to incorporate stochasticity of PV generators in power system stability study and evaluate the impacts of the variation of PV on system stability. The student is expected to study power system dynamic model, build up test systems in power system simulation software, e.g., the Power System Analysis Toolbox (PSAT), and run extensive time domain simulations for stability assessments. The student will learn the relative knowledge on power system modeling and dynamic stability assessments, and gain hands-on experience working in power system analysis software, all of which will better equip her or him in the graduate research study. My research interests are in the general areas of power system stability and control, nonlinear systems and computations. My research goal is to develop analytical tools, effective algorithms, and practical implementations within theoretical frameworks to conduct stability analysis and further design control measures to enhance the stability of modern power grids which incorporate variable renewable energy sources, smart appliances, cyber assets, etc.The student will learn the stochastic dynamic model of photovoltaic generators and implement the model in power system analysis software. Also, the student will build up test systems incorporating stochastic PV generators and run extensive time domain simulations to evaluate the impacts of PV generators on power system dynamic stability. The student is expected to know the fundamentals of power systems and has the mathematical backgrounds in linear algebra, linear systems, ordinary differential equations, probability and random process. It is required that the student is comfortable using Matlab and it is preferred that the student is proficient in programming. 
Small signal instability related to inter-area electromechanical oscillations can lead to catastrophic blackouts. For instance, the US Western Electricity Coordinating Council (WECC) observed an outage where an unstable mode caused an oscillation to grow out of control in 1996. To make it even worse, forced oscillations from, e.g., cyclic loads or generator turbines, may be introduced to power systems. Particularly, when forced oscillations are injected at a frequency close to the inter-area mode, resonance can occur leading to oscillations with much larger magnitudes. Such phenomenon has been observed in the western North American Power System (wNAPS), the WECC, and the Nordic power system. Unlike inter-area oscillations for which extensive methods have been developed, little research has been conducted to detect and analyze the resonance issue caused by forced oscillations. In this project, we plan to set up power system models investigating the resonance issue and develop a measurement-based method to detect forced oscillations. The student is expected to learn power system modeling, resonance theory, linear systems, and statistical method to diagnose forced oscillations. The student will also gain hands-on experience by building up models and conducting simulations in power system analysis software. My research interests are in the general areas of power system stability and control, nonlinear systems and computations. My research goal is to develop analytical tools, effective algorithms, and practical implementations within theoretical frameworks to conduct stability analysis and further design control measures to enhance the stability of modern power grids which incorporate variable renewable energy sources, smart appliances, cyber assets, etc.The student will learn the model of forced oscillations in power systems, the underlying resonance theory and a statistical method to detect forced oscillation. The student will build up test systems in power system analysis software to emulate resonance issue in power systems caused by forced oscillations and apply the statistical method to detect forced oscillations from measurements. The student is expected to know the fundamentals of power systems and has the mathematical backgrounds in linear algebra, linear systems, ordinary differential equations, statistics, and probability. It is required that the student is comfortable using Matlab and it is preferred that the student is proficient in programming. 
Nowadays, many efforts have been devoted to producing the electric power from renewable energy sources among which the wind power is the most technically favorable and economically attractive. However, the volatile and uncontrollable characteristics of wind power generation lead to stability concerns for the secure and economic operation of modern smart grids. As indicated in our previous work, the variability of wind power may even alter the stability property of a system. This project aims to evaluate the impact of different probabilistic characteristics of wind speed and different wind generator models on power system dynamic stability, especially voltage and frequency stability. Through the project, the student is expected to learn power system modeling, stochastic dynamical system, and stability assessments. The student will also gain hands-on experience by applying stochastic wind speed models in test systems and doing extensive time domain simulations in power system analysis software. My research interests are in the general areas of power system stability and control, nonlinear systems and computations. My research goal is to develop analytical tools, effective algorithms, and practical implementations within theoretical frameworks to conduct stability analysis and further design control measures to enhance the stability of modern power grids which incorporate variable renewable energy sources, smart appliances, cyber assets, etc.The student will learn a stochastic wind speed model based on stochastic differential equations, which is able to characterize different probabilistic characteristics of the wind speed and is applicable to different wind generator models. Then the student is expected to implement the model in power system analysis software and build up test systems to evaluate the impacts of probabilistic characteristics of the wind speed and different wind generator models on power system dynamic stability. The student is expected to know the fundamentals of power systems and has the mathematical backgrounds in linear algebra, linear systems, ordinary differential equations, probability and random process. It is required that the student is comfortable using Matlab and it is preferred that the student is proficient in programming. 
The advancement of technological development in underground mines together with increasing demands of raw materials while ore deposit in the surface depleted continuously, has led underground mines to go even deeper – up to more than 3 km nowadays. As mine delves deeper into the earth, the rock pressure and virgin rock temperature rise, which in turn have an adverse effect on the environment and thus lead to a higher cost. Typically, air ventilation itself is not sufficient to remove the heat generated, whence air conditioning system has to be added. This project addresses this challenge by using naturally available renewable energy source for heating and cooling of underground mines by storing heat in the summer to be used for heating in winter, and to capture and store “cold” energy in winter to be used for cooling during summer. Using validated mathematical models, the proposed idea will be simulated to investigate the feasibility of the proposed idea to arrive at optimum design in terms of energy savings and cost. Ultimately, the goal is to introduce and demonstrate novel concept of heating and cooling underground mines utilizing water-ice phase change thermal energy storage for effective energy savings in the mining industry.Transport phenomena, energy system, mine ventilation, heat transfer, fluid mechanicsLiterature review in seasonal thermal energy storage and liquid-solid phase changeDevelop mathematical model for phase change thermal storageModel validationParametric studyAnalyzing data and resultsOptimizationResearch writingHeat Transfer AFluid Mechanics AThermodynamics AComputational Fluid Dynamcis AMine Ventilation AKnowing ANSYS Fluent and C programing is a plus
Artificial Ground Freezing (AGF) has been used in mining and tunneling applications to protect groundwaterinflow and underground working from contamination and to strengthen the mechanical structure of the ground.For instance, the highest grade of uranium ore in the world located in Saskatchewan owned by CamecoCorporation - one of the world's largest uranium producers - have been implementing AGF system forradioactive and groundwater protections. Also, AGF has been applied to shaft sinking in potash mines inSaskatchewan to improve the mechanical structure and groundwater protection. Moreover, AGF is being usedto seal off arsenic contamination in Giant mine in Yellowknife. Despite its advantages, AGF system results invery high capital and operating costs as well as intensive energy consumptions - and to some extent a largecarbon footprint! Furthermore, the multiphysics and multiscale coupling between multiphase heat transfer,fluid mechanics, thermodynamics, and rock mechanics at various length and time scales are not wellunderstood. The ultimate goal of this project is to advance the knowledge and to develop, demonstrate, quantify andoptimize the novel concept of sustainable AGF system coupled with renewable energy extraction that servestwo main objectives: the first involves the study of fundamental aspects of the inherent multiscale andmultiphysics coupling of the AGF system. The second objective concerns the development and integration ofapplied research for the novel AGF technology such that it can be made availableheat transfer, phase change in porous media, mathematical modeling.assist graduate students conducting experimental and numerical modelingheat transfer, fluid mechanics, thermodynamics, rock mechanics. knowing CFD software is a plus.
For the production of plastics and chemicals important building blocks such as benzene are needed, which are usually derived from petroleum feedstock. Much effort has been made to replace petroleum with the most abundant resource methane (natural gas, shale gas). Commercially, methane is converted into chemicals by indirect oxidative processes with low efficiency, high capital cost and CO2 emissions. Direct non-oxidative methane aromatization to benzene, on the other hand, would be more economical and environmentally friendly. However, this route is very challenging due to the high C-H bond strength in methane, thermodynamic (low equilibrium conversion) and kinetic (coking) constraints. This project will address these issues by applying both catalyst and reaction engineering principles. During this project  the non-oxidative methane aromatization over various novel gallium nitride (GaN) catalysts that are not well understood but exhibit a high benzene selectivity will be studied. As this reaction is thermodynamically limited, the catalyst will be coated onto a membrane through which hydrogen is removed allowing for higher methane conversion and benzene yield. In addition, the novel catalytic membrane reactor will feature spatially-resolved techniques to measure gas composition and catalyst surface temperature profiles along the reactor axis allowing to study the reaction mechanism and possible catalyst deactivation in detail. This is interesting from a fundamental research perspective as well as for industrial applications that exploit methane resources more efficiently.The Catalytic Process Engineering (CPE) laboratory is part of the Chemical Engineering Department. Our scientific goal is the understanding and development of catalyzed processes and reactor engineering concepts within the context of sustainable energy conversion technologies/systems. We conduct research on different levels from the micro-scale of the catalyst, meso-scale of the reactor to the macro-scale of the complete process chain.Research areas:Heterogeneous catalysisReactor design, Catalyst designKinetic measurementsMethane aromatizationCO2 methanationPower to Gas processBiofuels`The applicant will work closely together with a graduate student in all aspects of the research project:1. Catalyst synthesis 2. Catalyst characterization 3. Membrane reactor design3. Catalyst activity measurements 4. Data analysis.At beginning the student will learn engineering skills (i.e., rector design) and receive training in synthetic methodologies (i.e., catalyst design and coating technologies). Furthermore, the student will learn modern characterization techniques used in heterogeneous catalysis and chemical reaction engineering. He/she will benefit from regular interactions with me and other members of the department and university. The  student will not only learn chemical engineering fundamentals but also advanced chemical engineering principles, experimental methods and analytic techniques, research methodology, communication and networking skills.The applicant must have a background in Chemical Engineering and successfully finished the first 3 years of their study. The student should have special interests in Chemical Reaction Engineering, Catalysis, Reactor Design and Experiments.Other requirements:+ proficient in Excel and Word+ good communication and presentation skills+ laboratory experience 
The Specific Objectives of this project are:(1) Evaluate the influence of the extracellular matrix environment on vocal fold cells. Cells react to changes in their physical environment, such as matrix stiffening during tissue repair. We will investigate the short-term and long-term effects of matrix stiffening on vocal fold cell motility, proliferation, viability, cytokine protein expression, and the volume of collagen fibers, using a stiffness-tunable synthetic scaffold.(2) Evaluate the influence of phonation on vocal fold cells. In addition to matrix stiffening, mechanical deformation affects cell activities in tissue growth and pathology. The vocal folds deform at high frequencies during speech. We will use an existing vocal fold bioreactor to generate phonation-like mechanical stimulation to vocal fold cells grown in scaffolds. Cellular activities related to inflammation and repair will then be investigated in this in vitro model system.Students will work with researchers from Biomedical Engineering, Mechanical Engineering and Medicine. Regular individual and group meetings will be scheduled to monitor the project progress and interact with a multi-disciplinary team. Students can thus benefit from independent research as well as diverse knowledge and team work of research.  Voice is the primary tool of human communication. Professional users, like singers, teachers, are at risk of voice problems, hampering their career prospect. Our research is to advance personalized medicine for voice restoration using an integrated biological and computational approach.   Current research projects focus on what cells and proteins drive the vocal fold injury and repair after surgical and vocal trauma, along with the roles of biomechanical stress in cellular and tissue adaptation. Our lab also works on creating biomaterial for vocal fold regeneration. Computers are used to simulate patient-specific vocal trauma and repair response to the biomaterial. The student will be responsible for: 1) Literature review2) Help for cell culturing and histology such as H&E and IHC3) Help for cell and protein data collection and analysis such as ELISA and cytotoxiicty analysis4) Help for running the vocal fold bioreactor 5) General housekeeping of laboratory. 
Computational medicine become central to personalized medicine. The main goal of the project is to  upgrade the existing agent-based models of vocal fold injury and repair with improved speed and representation. The model will be used to test our in-house designed biomaterials for vocal fold regeneration. Multiple studies will be included in the project. Specific scope of the work will be discussed with the student in the consideration of his/ her interests and skills.  The potential studies include:- Model training. To design computer algorithm involving sensitivity analysis and parameter estimation to improve the ABM's prediction accuracy.- ABM expansion. To understand the cellular and molecular response to tissue-engineered biomaterials in the vocal folds and to translate those biological principles into computer language in expanding the existing ABM.-Real-time 3D visualization. To improve the visuals of  the existing 3D virtual vocal folds.Students will work with researchers from Computer Science, Mechanical Engineering and Medicine. Regular individual and group meetings will be scheduled to monitor the project progress and interact with a multi-disciplinary team. C and CUDA programming skills are preferred. Depending on students' interests and skills, students will be assigned for 1-2 studies, where one is their lead/ solo study and the other will be their secondary contributions.  Voice is the primary tool of human communication. Professional users, like singers, teachers, are at risk of voice problems, hampering their career prospect. Our work is to advance personalized medicine for voice restoration using an integrated biological and computational approach. We develop computational models to predict wound healing response of human vocal folds after injury.  Computational agent-based models were developed to characterize cellular and molecular interactions around inflammation and healing in vocal fold injuries due to phonation or surgery. Work is now underway to improve the model's accuracy, efficiency and visualization.The student will be responsible for:(1) Literature review(2) Coding(3) Model testing and verification(4) General housekeeping of the laboratory-Strong in computer programming, esp C++, Matlab-Knowledge in parallel programming such as CUDA and statistical software such as R is preferrable-Basic statistic knowledge-Basic cell biology background-Hardworking, independent and responsible-Able to
Wasted energy in automobile, aerospace, and agriculture machines has negative impact on our economy and environment. The AM3L research project aims at increasing the efficiency of energy harvesters by using smart multifunctional metamaterials. Smart materials with energy harvesting capabilities and a low level of energy consumption can be used as self-powered sensors/actuators. Cellular solids also offer a robust low-mass alternative for applications requiring lightweight and stiff components. Specifically, recent advances in 3Dprinting/additive manufacturing have hastened the emergence of optimized lightweight materials with tailored architecture in multiple scales. In this project, we employ computational/theoretical simulation and experimental testing to develop lightweight energy harvesters made of smart materials. We use 3Dprinting/additive manufacturing and laser cutting to fabricate these novel microarchitectured energy harvesters. We aim at developing porous piezoelectric/piezomagnetic materials, which can not only harvest energy from the vibration, but also make structures lighter and multifunctional. Polymers with photovoltaic effects can be integrated within active materials to harvest solar energy along with harvesting energy from vibration and structural micro-deformation/strain. The research objectives of the project are: 1) Examining potential energy resources in automotive and aeroplane/helicopter, e.g. vibration of helicopter rotor system, embedded strain in vehicle frame, and solar energy received by the frame. 2) Developing a methodology for harvesting energy from the wasted resources using lightweight smart cellular solids made of piezoelectric materials or active composites.3) Computational multiscale modeling of smart energy harvesters under a series of multiphysics load in both continuum (using finite element method) and molecular (using atomistic simulation) scales.4) 3Dpinting/additive manufacturing, laser cutting, and experimental testing of smart cellular-based metamaterials as energy harvesters and evaluating their efficiency to convert wasted energy to sustainable electricity.5) Optimizing the performance of the lightweight multifunctional energy harvesters using multi-objective and topology optimization through tailoring their multiphysics properties via changing their microarchitecture. The proposed research will be conducted at Advanced Multifunctional and Multiphysics Materials Laboratory (AM3L) directed by Dr. Hamid Akbarzadeh, who is an Assistant Professor in Bioresource Engineering Department and an Associate Member in Mechanical Engineering Department of McGill University. Inspired by biological systems where structural properties are integrated with sensing, actuating, and self-healing, Dr. Akbarzadeh research expertise is on design, simulation, and mathematical/numerical modelling of advanced multifunctional and energy materials. The specialized research areas are on multiphysics and multiscale simulation of advanced materials, multiferroic cellular solids, smart and biocomposites, microarchitectured structures, and functionally graded materials using computational and experimental methodologies. The students will work at the vibrant AM3L research group under the direction of Dr. Akbarzadeh and will interact with graduate students working in this field. The research lab has active collaboration with other engineering departments inside and outside of McGill University as well as industrial partners. The research methodology is based on computational/theoretical simulation via finite element method and molecular dynamics, 3Dprinting/additive manufacturing, and experimental characterization. Scanning electron microscopy is used to detect the manufacturing defects occurred during the fabrication process. The roles of interns during the Mitacs Globalink research are to collaborate with members of AM3L for:1) Conducting a literature review on alternative smart materials/systems for harvesting energy from the wasted energy resources to identify systems with the highest efficiency for converting the wasted energy to electricity.2) Developing an efficient cellular structure made of struts of smart materials used as vibrating energy harvesters and implementing a multiscale finite element analysis (numerical homogenization technique) to predict the effective multiphysics properties of the novel lightweight energy harvester developed in this research. The effective properties are employed to estimate the amount of electricity generated from vibration, temperature change, and elastic deformation of cellular energy harvesters under multiple load cases.3) Prototyping of smart energy harvesters using PLA/ABS plastics composed with electrically conducting particles by 3Dprintering, additive manufacturing, and laser cutting. 4) Conducting experimental testing and imaging on the prototyped samples to identify multiphysics properties of smart cellular solids and to validate the theoretical/computational predictions. The discrepancy of the numerical/theoretical predictions with respect to experimental results is correlated to the manufacturing defects via scanning electron microscope imaging.5) Optimizing the energy harvesting and structural performance of smart cellular structures through the variation of cell topology, relative density, and material constituents throughout the energy harvesters using multi-objective and topology optimization techniques.Considering the multidisciplinary and multiphysics framework of biobased composites, the research spans mechanical, material, and electrical engineering concepts and is of interest to material scientists, mathematicians, and biosystem/civil/biomedical engineers. The students should have an engineering background and capable of implementing either numerical or experimental techniques for characterization/simulation of lightweight cellular materials. Experience with finite element software like ANSYS, COMSOL, and Abaqus and programming within MATLAB is desirable. English proficiency is required. Previous experiences in research activities about smart composites, cellular structures, energy harvesting, 3Dprinting/additive manufacturing, and conducting experimental testing for material characterization (mechanical, thermal, electrical, chemical, and imaging) are asset. 
Global warming brings about complex changes in climate patterns, which affect key variables such as solar radiation and wind that determine the availability of renewal energy. We will examine variability of these variables at different time scales and analyze the controlling meteorological parameters that account for their variations. We mainly study physical climatology, with a focus on atmospheric radiation. We use satellite observations and numerical models to understand how radiative energy, in connection with other physical processes, drives weather and climate variations. We also develop methods that apply radiative measurements to atmospheric remote sensing and climate change monitoring.Weekly reports and regular group meetings;final project reportsLinux and Matlab programingKnowledge in physics, statistics and/or meteorology

La recherche va inclure: - modification des sytèmes d elogement et leur impact sur le confort et la production des vaches, - impacts de l'exercice sur le bien-être et la longévité des vaches, - facilité de la vache à se mouvoir à la stalle et effets long terme sur les mesures du bien-êtreSeveral research project will be conducted both at the Campus dairy facility and on commercial facilities in Quebec, Canada exploring cow welfare, with a specific target on cow behavior, in various management systems.Plusieurs projets de recherche seront conduits à la fois à l'étable expérimental du campus, mais aussi en fermes commerciales dans la Province de Québec, visant à explorer le bien-être animal des vaches, avec un focus spécifique sur le comportement animal, dans différents systèmes de production.Tasks will include:- Data acquisition on cow comfort, behaviour and health condition of animals, on commercial farms and at the research station- Use of new technologies ( e.g. kinematics )- Participation in the development of experimental protocols- Participation in research data entry, and eventually, analyses and writing of results in coll. with graduate studentsTâches vont inclure:- l'acquisiation de données sur el confort, le comportement et la santé des bovins, sur des fermes commerciales et en station expérimentale- l'utilisation de nouvelles technologies (ex. cinématique)- la participation au développement des protocoles expérimentaux- la participation à l'entrée de données, et éventuellement, analyses et écritures des résultats de recherche en collaboration avec les étudiants graduésBSc in either agriculture, livestock science, biological science, veterinary science, or equivalent.Experience in handling large animals or desire to learn.
The research conducted at the Software Engineering Lab (SEL) at the School of Computer Science of McGill University focusses on concern-oriented reuse (CORE), a broad-scale reuse technique that integrates best practices of model-driven engineering (MDE), advanced separation of concerns (SoC) and software product lines (SPL). I am looking for motivated students to participate in the research and development around our multi-touch enabled, collaborative software modelling tool TouchCORE (http://touchcore.cs.mcgill.ca).This project aims at adding support for modelling distributed systems (component  and deployment diagrams) to the TouchCORE tool. As a result, a concern designer can specify one or multiple ways of allocating the structure and behaviour defined in the concern's design models to components. For example, an "Intrusion Detection Concern" would allow sensors to be deployed directly within a business component, or alternatively configure them as separate components that are interposed between communicating business components. When a concern user reuses a concern, she will then be able to explore the different architectures provided by the concern, select the desired one, and then compose it with the architecture of the system under development to complete the reuse process.Jörg Kienzle's current research interests include software engineering (in particular model-driven engineering (MDE), software product lines (SPL), software development methods, and aspect-orientation (AO)), distributed systems and fault tolerance.In the context of MDE, his current research focusses on Concern-Oriented Reuse (CORE), a new software reuse paradigm in which software artifacts (models and/or code) are modularized by domains of abstraction within units of reuse called concerns. CORE combines techniques from SPL and AO to create extremely versatile, generic units of reuse with well-defined interfaces that encapsulate a variety of solutions to recurring software development problems. During the project, the student will be exposed to software engineering / programming language research (model-driven engineering, software product lines and aspect-orientation) and software engineering technology (metamodelling, software design modelling, UML, model transformations, code generation, IDEs, Java programming, bug trackers, version control). The student will also work on advanced human-computer interaction design with multi-touch user interfaces and component-based distributed systems.The CORE team is usually comprised of 2-4 Ph.D. students, 2-4 master students, and 1-2 undergraduates. The MITACS student will be integrated into the team, and will typically work closely with one of the Ph.D. or master students. The student is furthermore expected to participate in the weekly research meetings of the CORE team.Concretely, the role of the student is to define a metamodel for component and deployment diagrams and integrate it into the CORE metamodel. Additionally, in order to integrate with the CORE framework, composition operators for component and deployment diagrams have to be defined and implemented. Finally, the GUI of TouchCORE has to be extended in order to allow modellers to visualize and edit component and deployment diagrams, as well as assign design models to components.Since the project involves more than 12 weeks of full-time work, the specifics of the project can be tailored to fit the student’s interests, i.e., focus more on the language definition and integration with CORE, on the composition operator definition, or on the GUI support.The student must have a background in computer science or software engineering.Programming Skills:All CORE projects involve working on the TouchCORE tool code-base, strong software development skills are required. Knowledge of Java is a must, experience with Eclipse and Git version control is a plus.Modelling Skills:Basic modelling skills, e.g., knowledge of modelling with UML class diagrams, are expected. Facility for abstract thinking, e.g., domain modelling, are highly recommended. Experience with component-based software development is desired, knowledge of feature models, goal models, class diagrams, sequence diagrams is a plus.
The research conducted at the Software Engineering Lab (SEL) at the School of Computer Science of McGill University focusses on concern-oriented reuse (CORE), a broad-scale reuse technique that integrates best practices of model-driven engineering (MDE), advanced separation of concerns (SoC) and software product lines (SPL). I am looking for motivated students to participate in the research and development around our multi-touch enabled, collaborative software modelling tool TouchCORE (http://touchcore.cs.mcgill.ca).Currently, CORE design models support the use of state diagrams to specify operation invocation protocols for each design class. Unfortunately, the current support for state diagrams in TouchCORE is limited. Conditions based on attribute values are not supported, and the GUI support for visualizing and editing state diagrams is elementary. This project aims at completing the support for state diagrams in TouchCORE. As a result, a concern designer can precisely specify the invocation protocol of the operations that the concern provides. The concern user (or the development tool of the concern user) can exploit this information to ensure consistency between design scenarios expressed in sequence diagrams and the protocol defined in the state view. In other words, once the support for state views is completed, TouchCORE can check that the users of a concern have invoked the functionalities provided by the concern in the correct order.Jörg Kienzle's current research interests include software engineering (in particular model-driven engineering (MDE), software product lines (SPL), software development methods, and aspect-orientation (AO)), distributed systems and fault tolerance.In the context of MDE, his current research focusses on Concern-Oriented Reuse (CORE), a new software reuse paradigm in which software artifacts (models and/or code) are modularized by domains of abstraction within units of reuse called concerns. CORE combines techniques from SPL and AO to create extremely versatile, generic units of reuse with well-defined interfaces that encapsulate a variety of solutions to recurring software development problems. During the project, the student will be exposed to software engineering / programming language research (model-driven engineering, software product lines and aspect-orientation) and software engineering technology (metamodelling, software design modelling, UML, model transformations, code generation, IDEs, Java programming, bug trackers, version control). The student will also work on advanced human-computer interaction design with multi-touch user interfaces and component-based distributed systems.The CORE team is usually comprised of 2-4 Ph.D. students, 2-4 master students, and 1-2 undergraduates. The MITACS student will be integrated into the team, and will typically work closely with one of the Ph.D. or master students. The student is furthermore expected to participate in the weekly research meetings of the CORE team.Concretely, the role of the student is to extend the metamodel for state diagrams to integrate conditions and aliases. Additionally, the composition operator for state diagrams has to be updated accordingly. Finally, the GUI for state diagrams in TouchCORE has to be adapted. If time permits, the student should implement a model checker that verifies that the design scenarios specified using sequence diagrams correspond to the protocols specified in the state machines. Furthermore, different ways of visualizing the composed state machine that exploit state hierarchies can be explored.The student must have a background in computer science or software engineering.Programming Skills:All CORE projects involve working on the TouchCORE tool code-base, strong software development skills are required. Knowledge of Java is a must, experience with Eclipse and Git version control is a plus.Modelling Skills:Basic modelling skills, e.g., knowledge of modelling with UML class diagrams, are expected. Facility for abstract thinking, e.g., domain modelling, are highly recommended. Experience with state diagrams, in particular protocol state machines, is desired. Knowledge of feature models, goal models and sequence diagrams is a plus.
The research conducted at the Software Engineering Lab (SEL) at the School of Computer Science of McGill University focusses on concern-oriented reuse (CORE), a broad-scale reuse technique that integrates best practices of model-driven engineering (MDE), advanced separation of concerns (SoC) and software product lines (SPL). I am looking for motivated students to participate in the research and development around our multi-touch enabled, collaborative software modelling tool TouchCORE (http://touchcore.cs.mcgill.ca).TouchCORE has a novel GUI built on top of 3D technology (OpenGL) and with support for multi-touch to streamline (potentially collaborative) software modelling. Whereas the GUI has already received significant positive feedback from the MDE community, it still has several limitations. The goal of this project is to enhance the GUI of TouchCORE by further exploiting multi-touch and 3D technology. For example, camera movements and support for multiple cameras could be used to address performance issues when displaying large models, as well as provide "split" views when multiple modellers are working on a large, shared surface (like the 64-touch, 60-inch wall surface in our lab). A physics engine could be used to support modellers when laying out models that use modelling notations that do not have a natural layout (e.g., state diagrams, goal models). Finally, advanced gesture recognition support would allow the use of intuitive gestures for modelling (for example, recognizing different kind of arrows that are drawn between two classes to differentiate between associations and inheritance).Jörg Kienzle's current research interests include software engineering (in particular model-driven engineering (MDE), software product lines (SPL), software development methods, and aspect-orientation (AO)), distributed systems and fault tolerance.In the context of MDE, his current research focusses on Concern-Oriented Reuse (CORE), a new software reuse paradigm in which software artifacts (models and/or code) are modularized by domains of abstraction within units of reuse called concerns. CORE combines techniques from SPL and AO to create extremely versatile, generic units of reuse with well-defined interfaces that encapsulate a variety of solutions to recurring software development problems. During the project, the student will be exposed to software engineering / programming language research (model-driven engineering, software product lines and aspect-orientation) and software engineering technology (metamodelling, software design modelling, UML, model transformations, code generation, IDEs, Java programming, bug trackers, version control). The student will also work on advanced human-computer interaction design with multi-touch user interfaces and component-based distributed systems.The CORE team is usually comprised of 2-4 Ph.D. students, 2-4 master students, and 1-2 undergraduates. The MITACS student will be integrated into the team, and will typically work closely with one of the Ph.D. or master students. The student is furthermore expected to participate in the weekly research meetings of the CORE team.Concretely, the role of the student is to extend the TouchCORE GUI along at least one of the directions outlined in the research project description depending on the expertise and interests of the student.The student must have a background in computer science or software engineering.Programming Skills:All CORE projects involve working on the TouchCORE tool code-base, strong software development skills are required. Knowledge of Java is a must, experience with Eclipse and Git version control is a plus. Knowledge of OpenGL or multi-touch GUIs / gesture recognition / physics engines is a plus.Modelling Skills:Basic modelling skills, e.g., knowledge of modelling with UML class diagrams, are expected. Facility for abstract thinking, e.g., domain modelling, are highly recommended. 
Linear gramacidin is a peptide antibiotic which is used to treat topical infections. It is made naturally in bacteria by a mutlifunctional enzyme called linear gramadicin synthetase, a nonribosomal peptide synthetase (NRPS) protein.  NRPSs are a class of modular proteins that synthesize small peptide products with a wide variety of chemical and biological properties. We have recently determined multiple structures of the first segment of linear gramadicin at different points of its synthetic cycle. (See Reimer JM, Aloise MN, Harrision PM and Schmeing TM. Synthetic cycle of the initiation module of a formylating nonribosomal peptide synthetase, Nature. 2016 Jan 14; 529(7585)). These structures showed the amazing flexibiity that NRPS proteins have to possess to perform their functions.The aim of this project is to gain greater insight into each step of the process of assembling building block substrates into functional antibiotics.  The elucidation of these mechanisms has important implications in health sciences because it may enable the development of antibacterial drugs by producing derivatives of linear gramacidin or other NRPS-produced antibiotics.We study a class of proteins called nonribosomal peptide synthetases (NRPS), which synthesize small molecule secondary metabolite compounds with interesting biological activities. These include penicillin (the first widely-used antibiotic), viomycin  (used to treat multidrug-resistant tuberculosis) and cyclosporin (used as an immunosuppressant in organ transplants).Our reserach expands the knowledge of the mechanisms these proteins use to synthesize important drugs. We use many techniques, with an emphasis on X-ray crystallography and electron microscopy, to understand everything from the details of chemical catalysis to large-scale moevements required for synthesis of these bio-actice products.  Aided by more senior members of the lab, the student will perform cloning, molecular biology, protein expression and purification, crystallization, and X-ray diffraction experiments.Basic molecular biology skills are required, any experience in working with proteins or structural biology would be a plus. 
The goal of this project is to understand the brain mechanisms that underlie the perception of music of different genres, tempi and rhytmic complexity. We will use electro-encephalography (EEG), electro-physiological measurements and subjective measures on healthy volunteers.The physiological measures will be analyzed in the time and frequency domain and correlated with the subjective measures, as well as with acoustic parameters of the musical pieces. Analysis will be conducted using statistical techniques. A scientific report will be written.There is room for 2 trainees on this project, one more on the programming side and the other on the experimentation side of the project. Both need to write well and understand the litterature.Trainees will be integrated to the research team, attend regular lab meetings, have access to training, seminar, workshop and conference opportunities from our research network.Auditory Cognitive Neuroscience is a very multi-disciplinary field combining Neuroscience, Psychology, Biology, Computer Science, Audiology, Otolaryngology and Engineering. We use brain imaging techniques combined with psychophysical evaluations to look at how the brain-body-mind responds to music and sound in general. Depending on the student's background, preferred area of training and project requirements, With the help of the lab technician and other lab members and under the supervision of the professor, the student will :Survey the litterature and write a summaryProgram the experiment and validate it in pilotsCarry out the experimentAnalyze the dataWrite a scientifc report and/or communicationPresent his summer research results to the lab Ths research field is very multidisciplinary so first and foremost the student needs to be hard-working, highly motivated by the topic and willing to learn. He must also be fluent in written and spoken English. Having some degree of familiarity with Auditory Cognitive Neuroscience is a plus.Ideally the student has some programming experience and is not afraid to learn Matlab, Max-MSP or Tucker-Davis DSP programming. Knowledge of basic electronics could be useful.Able to read critically research articles and write detailed reports.Socially skilled (lab mates, research participants). French fluency is a plusFamiliarity with Statistics analysis
This project seeks to measure the brain activity using portable wireless electro-encephalography system inside a virtual reality simulation.Intersection between Biomedical Engineering, Virtual Reality Computer Science and NeuroscienceStudent will work in team of 2 to pilot a project in a semi-autonomous fashion.Programming, 3D design, biomedical engineering, EEG, neuroscience

Human altered landscapes are an important component of wildlife conservation in Canada. Nowhere is that more apparent than in urban environments. Montreal is one example of an urban environment abutting the boreal forest with a gradient from large urban parks, First Nations reserves, agricultural fields to peri-urban suburbia (bird feeders, leafy streets and backyards) to some of Canada's densest populations. The project will examine urban habitat use by migrating songbirds across a gradient of habitats. Eighty percent of mortality of migrating birds occurs on migration, and urban environments are potentially large obstacles that need to overcome. The project will take advantage of the MOTUS tracking network being developed throughout the Americas. The MOTUS radio array holds the potential to completely replace bird-banding as a technique to monitor migrating bird movement and survival. The project will attach radiotransmitters to songbirds and bats in three different habitats: Morgan Arboretum (a large urban park), private land in suburbia and McGill downtown (urban). Using a series of six radio receivers in Montreal, the movement of birds will then be automatically tracked. The variance in signal noise will be used to determine activity. We will link habitat use, feeding (activity) rate changes over the day and stop over duration to habitat type. The goal is to examine urban habitat use in a northern city by migrating birds.J'etudie l'ecologie des mouvements--comment les animaux bougent a travers l'environnement--incluant le mouvement des oiseaux dans les environnements urbains. Je suis interesse en comment les activities humains ont une effet sur les animaux sauvages. I study movement ecology--how animals move across environments--including the movement of birds in urban environments. I am particularly interested in how human activities impact wildlife. L'etudiant va travailler avec un etudiant de maitrise pour creer le reseau de radio et developper code pour automatiser l'extraction des donnees. L'etudiant va attraper les oiseaux/chauve-souris, attacher les radios et telecharger les donnees. L'etudiant va injecter les oiseaux avec l'eau doublement-marque et apprendre comment utiliser une analyseur d'isotope. L'etudiant va apprendre comment utiliser de technologie pour suivre les oiseaux et chauve-souris The student will work with a graduate student to set up the array and develop code to automate data extraction. They will catch birds/bats, attach radios and download data. The student will inject birds with doubly-labelled water to measure energy expenditure and learn how to use an isotope analyzer. The student will learn how to use leading edge technology for tracking birds and bats.Experience dans le terrain avec les animaux sauvage ou l'ecologie.Statistiques.Abilites preferes: Manipulations des oiseaux ou chauves-souris incluant tirage de sang et ajouter les objets externes. Codage en R.
About 10-15% of ovarian cancers are due to the inheritance of germline mutations in the cancer susceptibility genes, BRCA1 and BRCA2. However, the frequency of mutation carriers depends on the population studied. This has implications on genetic counseling and the health care management of mutation carriers for cancer prevention. There is recent evidence that other cancer predisposing genes might be involved in conferring increased risk to the hereditary form of ovarian cancer. The student will participate in ongoing research projects aimed at evaluating new candidate genes identified using next generating sequencing technology (whole exome sequencing) that was derived from germline DNA samples from high risk ovarian cancer cases known not to harbour mutations in the known suscepetibility genes. The student will use established bioinformatic techniques to prioritize candidates for further genetic analyses. Examples of bioinformatic techniques inlcude the use of predictive software programs that infer the consequences of a mutation on the encoded protein. Other methods include evaluating the frequency of the variant (mutation) in specific populations and/or cancer specimens from in-house and publicly available databases. The results combined with prior biological knowledge of gene function would help prioriize the candidate gene for further genetic analyses. Once a candidate is selected, the mutation will be verified and if time permits, genotyping assays will be initiated to assess the frequency of the variants in defined cohorts using established genotyping technology. The comparison of gene frequencies in defined cohorts will be used to evaluate risk to ovarian cancer.My area of research is focused on the discovery and contribution of hereditary genetic factors that predispose to breast and ovarian cancers.  I am interested in genes that confer significant lifetime risks for cancer over and above risks to the population that does not carry mutations in these cancer predisposing genes. The genes I study are inherited in a Mendelian manner and so carriers are autosomal dominant having inherited at-risk alleles from mutation-carrier parents. BRCA1 and BRCA2 are examples of breast and ovarian cancer predisposing genes studied in my lab. The student will be learning how to use basic computational tools to analyze genetic data derived from large-scale next generation sequencing data. The student will be learning how to use various bioinformatic computational tools to evaluate variants and their candidacy as  cancer susceptibility alleles. As the variants are derived from ovarian cancer families, the student will also learn about inherited predisposition to ovarian cancer. Depending on the time available (and successful completion of certification for performing lab experiments), the student will also be learning how to perform basic genotyping assays, evaluating the results of targeted DNA sequencing of specific variants (Sanger sequencing) and inferring the the frequency of genetic events using defined cohorts (ie, developing a case:control study design for evaluating candidate genes). The student is expected to attend weekly lab meetings and present their research findings (at least twice), in order to hone oral communication skills.The candidate should have had exposure to undergraduate level courses in molecular biology, human genetics and cancer biology (the later of if possible) to fully appreciate and actively participate in the research study. Basic computational skills are required such as ease of use of word processing or spreadsheet programs (ie, Microsoft Office-based products), but computer programming skills are not necessary. Depending on time available, the project may include wet-bench research involving PCR-based genotyping and prior knoweldege of such skill are not necessary although prior experience to wet-bench lab would be an asset.
A primary objective of property casualty insurers is to predict the size of currently unforeseeable claims through a model of a number of predictors from the individual policy. Tweedie’s compound Poisson model is a proven technique in the industry to predict the claim amount. There is a vast literature on the prediction of insurance claims using the Tweedie’s compound Poisson model. However, despite its wide applications in actuarial science, feature selection in the Tweedie model has been given surprisingly little attention to date. In a continuation of previous work, the goal of this project is to study the high-dimensional Tweedie model that jointly selects important features in mean and dispersion of the insurance claim cost.Motivated by rapidly increasing dimensionality and complexity of the insurance data, we proposed a high-dimensional Tweedie generalized linear model to identify the significant predictors and characterize the precise contribution of each to the total claim amount, and the extensions of our approaches that simultaneously model the expectation and dispersion of the claim amount. Specifically my goals are: (i) to propose a regularization technique for feature selection which identifies the significant variables in both the mean and dispersion functions. (ii) to explore the use of the coordinate-wise descent algorithm for implementation of the method. (iii) to study large sample properties of the proposed estimators. My group conducts research in insurance pricing problems using sparse learning models, an area of high-dimensional inference in which we study penalization methods to reduce model complexity and improve interpretability and prediction accuracy. The goal of our research is to develop computational methods to predict the size of actual insurance claims, in order to appropriately set the premiums for the insurer’s customers. In my group, we investigate statistical machine learning techniques. Several current projects include efficient computation of high-dimensional learning models, composite regression for the analysis of heteroscedastic data, and variable selection and prediction problems in modeling insurance claim data.The role of the student will be to implement high-dimensional statistical learning models and perform analysis on the output of the models. The first part of the internship (c. three weeks) will be to study and collect recent literature on the developments on regularization techniques for feature selection in the Tweedie’s compound Poisson model and other insurance pricing models. Concurrently, the student will work on designing a new statistical model of claim prediction. Next, the student will develop and implement a statistical learning model for the claim prediction task. The student will rely on existing R packages (e.g., HDtweedie, TDboost) as a starting point, then put further effort into developing the model and writing additional code. This part will take approximately six weeks. Then, the student will investigate the use of coordinate descent techniques and the majorization-minimization (MM) algorithm for numerical optimization of penalized likelihood functions for simultaneous feature selection of mean and dispersion of the insurance claim cost. This will be the first attempt of a formal study of the use of coordinate descent-type algorithms in the MM for fitting the doubled Tweedie model to high-dimensional data. The students will then run experiments to evaluate the model for the remainder of the internship, and write a report to describe the results. Time permitting, the student will iterate through several versions of the model, analyzing the output and identifying weaknesses at each step, in order to propose further refinements. In addition, the student will perform the regular tasks expected of research students (e.g., reading academic papers, writing reports, and making presentations), and will participate in the activities of the lab, such as in reading groups and lab meetings.The student will require strong quantitative, programming, and analytical skills. I expect background (i.e., at least one undergraduate course) in probability, statistics, software development, algorithms, and machine learning. Knowledge of actuarial science is useful but not required. In addition, I prefer candidates who have knowledge of machine learning, and R programming. This would either be by taking a course at your institution (preferred), or by completing an online course in the area. In general, I expect strong communication skills in English and a good work ethic, in order to complete the project within the short duration of the internship.
In a typical meta analysis, estimates of the parameter of interest (e.g. odds ratio) are extracted from the literature or by contacting researchers and pooled together. In contrast, for IPD-MA line-by-line patient data are obtained from each study.IPD-MA data permit researchers to define exposures and outcomes consistently across studies, and to analyze the association of interest consistently (e.g. adjusting for the same confounders), which may minimize heterogeneity.  IPD-MA are of particular value for synthesis of observational studies. In traditional MAs based on published data, it is difficult to investigate differences between study results, to adjust for differences in populations across studies and to pool effects that have been adjusted for other variables. IPD-MA have higher power than meta-regression to detect covariate-treatment interactions, and are preferable when the aim is to estimate interactions with patient-level covariates.  IPD-MA are not prone to ecological bias, because patient-level data are not aggregated.While in some cases IPD-MA and aggregate data MA may give similar results, this is unlikely when evaluating treatment-covariate interactions, incorporating nonlinear relationships, when trials are small, and there is heterogeneity across trials, and particularly for pooling of non-randomized studies that may need to adjust for several confounders.For these reasons, IPD-MA are considered the gold-standard of MA, despite the complexity and cost of collecting the data, and are published with increasing frequency.I am interested in statistical methods to be used in the analysis of individual patient data meta analysis. My research is at the intersection of epidemiology and biostatistics.  The exact role depends on the qualifications and interests of the student, especially with respect to programming skills. The student will start by learning about (generalized) linear mixed models and their role in IPD-MA.  The student will also learn about two-step methods of analysis. The student will perform a systematic review considering one statistical aspect of individual patient data meta-analysis.  This will involve identifying relevant studies, extracting the information and tabulating and writing up the results. Together with the supervisor, the student will identify a research objective related to the statistical analysis of individual patient data. Together with the supervisor, the student will design, program and run a simulation study to evaluate one aspect of modelling individual patient data.  The student will tabulate the results and write them up.  The ideal candidate is a student completing an undergraduate degree in Mathematics or Statistics.  Students from other quantitative disciplines with some statistics classes will be considered. Programming skills, particularly in R, are an asset.  Knowledge of epidemiology and/or health research experience is also an asset.
This project is part of a multidisciplinary research programme in which the overall objectives are to (1) conduct systematic reviews to obtain large, updated IPD-MA databases for the most commonly used depression screening tools for primary care (Patient Health Questionnaire-9; PHQ-9), perinatal care (Edinburgh Postnatal Depression Scale; EPDS), and hospital care (Hospital Anxiety and Depression Scale; HADS); (2) conduct IPD-MAs for each screening tool to generate personalized risk models of having major depression based on individual patient screening scores and depression risk factors (e.g., age, medical comorbidities, care setting); and (3) develop and disseminate an online calculator that will allow health care providers to estimate the probability that a given patient has major depression based on their PHQ-9, EPDS, or HADS score and patient characteristics.The project involves creating an online calculator and/or a tablet-based app to estimate the risk of depression based on patient characteristics and depression screening score. We envision that this app would be used by patients waiting to see their doctor and would help the doctor decide if additional testing for depression was necessary. The overall significance is to use IPD-MA to incorporate individual patient depression screening scores and depression risk factors into models that will generate individualized risk estimates of MDD for Canadian patients in primary, perinatal, and hospital care. Results will improve depression identification for patients in community, perinatal, and hospital settings.Major depressive disorder (MDD) is common in adult medical patients, women in pregnancy and postpartum, and hospitalized patients. Screening could be used to improve depression management, but is not recommended by the Canadian Task Force for Preventive Health Care due to concerns about the quality of existing evidence.  Individual participant data meta-analysis (IPD-MA) which involves a standard systematic review, then a synthesis of individual patient data, allows us to address problems with existing evidence by synthesizing very large datasets.The student will work in part of a multidisciplinary team including epidemiologists and bio-statisticians.The exact role of the student will depend on the skills, abilities and experience of the student. The student will build a website with calculator, build an app with calculator, test the website/app, write about the methods used and results obtained, present the final product to interested parties. The student should have good programming skills.  The ideal candidate would have prior experience with website creation and/or prior experience with creating a tablet-based app.  The student should have high attention to detail, be self-motivated, and independent.  An interest in epidemiology and/or biostatistics would be an asset. 
Entities can be expressed by a variety of linguistic expressions, including by their names (e.g., Barrack Obama), a definite description (e.g., the former president of the United States), pronouns (e.g., he, him, his), and demonstratives (e.g., that person). Many factors play a role in determining what type of expression is appropriate in a particular context, including information status, familiarity with the entity, and referential clarity.In this project, we aim to design a model that can generate appropriate and correct expressions of entities in an extended passage. Such a system is useful in a variety of natural language generation settings, from dialogue systems to automatic summarization applications. We will investigate recent recurrent neural network architectures for this problem. In particular, our starting point will be pointer networks, which is a type of attention mechanism in neural networks which predicts a previously seen element to be the output of the model. We will investigate variants of this model and adapt it to the entity realization problem. We will consider using the document being read as the previous context as a first step. Then, we will also including additional external knowledge about an entity (for example, from its Wikipedia page) to have additional training context by which to derive the contextually appropriate realization.My group conducts research in natural language processing (NLP), an area of artificial intelligence in which we build computational models of human languages such as English or French. The goal of our research is to develop computational methods for understanding text and speech, in order to generate language that is fluent and appropriate to the context. In our lab, we investigate statistical machine learning techniques for analyzing and making predictions about language. Several current projects include summarizing fiction, extracting implicit events from text, and adapting language across genres.The role of the student will be to implement machine learning models and perform analysis on the output of the models.The first part of the internship (c. three weeks) will be to preprocess a natural language data set in order to extract relevant linguistic structures from texts. This will involve downloading and using pre-existing resources to parse the data set, then storing the data set in a format that will be usable in later experiments. Concurrently, the student will work on designing a statistical model of entity realization.Next, the student will develop and implement a machine learning model for the entity realization task. The student will rely on existing machine learning packages (e.g., scikit-learn, TensorFlow) as a starting point, then put further effort into developing the model and writing additional code. This part will take approximately six weeks.Then, the students will run experiments to evaluate the model for the remainder of the internship, and write a report to describe the results. Time permitting, the student will iterate through several versions of the model, analyzing the output and identifying weaknesses at each step, in order to propose further refinements.In addition, the student will perform the regular tasks expected of research students (e.g., reading academic papers, writing reports, and making presentations), and will participate in the activities of the lab, such as in reading groups and lab meetings.The student will require strong quantitative, programming, and analytical skills. I expect background (i.e., at least one undergraduate course) in probability theory, statistics, software development, algorithms, and artificial intelligence. Knowledge of linguistics is useful but not required.In addition, I prefer candidates who have knowledge of machine learning and/or natural language processing. This would either be by taking a course at your institution (preferred), or by completing an online course in the area.In general, I expect strong communication skills in English and a good work ethic, in order to complete the project within the short duration of the internship.
The project aims and developing a coating procedure to deposit commercial and novel catalysts on the wall of the micro-channel reactor. The washcoat can be applied via dip-coating and or other means. The main challenge is obtaining a thin and homogeneous coating with a known catalyst mass distribution. The catalytic performance of wall-coated micro-channel reactors depends strongly on the quality of the coating as non-uniformity may lead to flow maldistribution and possible temperature hotspots. Protocols for the catalyst coating will be developed based on current procedures established in our laboratory. Important steps include preparation of the catalyst slurry (i.e., ratio of catalyst, binder and solvent), pre-treatment of the metal substrate, coating (dip, brush and spin), calcination and drying. Supported catalysts with a particle diameter of less than 30 μm will be used for high catalyst utilization and reduced diffusion resistance. A binder is needed to achieve a good adhesion of the catalyst; without a binder, the catalyst won’t stick to the metal surface and would be entrained with the gas flow. Solvent (e.g., organic, water and/or mixtures of these) are needed to prepare a homogeneous slurry. A very important aspect of the catalyst coating for our reactor is that it must be easily removable, as the catalyst will deactivate with time and we do not want to exchange the complete reactor channel. Thus, in addition to a robust coating procedure with minimal use of solvent and binder, an optimum catalyst adhesion (strength) must be found. The catalyst coating will be analyzed via profilometry to determine catalyst mass distribution, mechanical tests to investigate the strength of the coating, and SEM to investigate the coating morphology and uniformity. The Catalytic Process Engineering (CPE) laboratory is part of the Chemical Engineering Department at McGill University. Our scientific goal is the understanding and development of catalyzed processes and reactor engineering concepts within the context of sustainable energy conversion technologies/systems. We conduct research on different levels from the micro-scale of the catalyst, meso-scale of the reactor to the macro-scale of the complete process chain.Research areas:Heterogeneous catalysisReactor design, Catalyst designKinetic measurementsMethane aromatizationCO2 methanationPower to Gas processBiofuels`The applicant will work closely together with a graduate student in all aspects of the research project:1. Catalyst synthesis 2. Coating development (dip coating vs horizontal coating)3. Catalyst and coating characterization 4. Catalyst activity measurements 5. Data analysis.At beginning the student will learn engineering skills and receive training in synthetic methodologies (i.e., catalyst design and coating technologies). Furthermore, the student will learn modern characterization techniques used in heterogeneous catalysis and chemical reaction engineering. He/she will benefit from regular interactions with me and other members of the department and university. The  student will not only learn chemical engineering fundamentals but also advanced chemical engineering principles, experimental methods and analytic techniques, research methodology, communication and networking skills.The applicant must have a background in Chemical Engineering and successfully finished the first 3 years of their study. The student should have special interests in Chemical Reaction Engineering, Catalysis, Reactor Design and Experiments.Other requirements:+ proficient in Excel and Word+ good communication and presentation skills+ laboratory experience
Threshold rules of propagation on binary-state networks can lead to cascading behaviour, a topic extensively studied both theoretically and in various applications. Pairing the triggering of cascades with a recovery mechanism, it is observed that depending on the control parameter the system could exhibit one of the two phases: active phase or collapsing phase, with the stochastic transition in the interim parameter regime. Recently we studied stochastic threshold cascade-recovery processes on a wide class of complex networks, analytically characterizing the active steady state vitality (i.e. the portion of alive nodes in the network) and the critical collapse in a united framework. The theory gives a boundary condition for both control parameter and order parameter indicating the advent of the critical collapse, which is supported by agent-based simulations. The results can be generalized to simplified setup and interpreted in the context of network resilience or aging, potentially providing methods of prediction for real-world complex systems. We also have found out that the size of fluctuations around average vitality value for networks in active phase always follows Tweedie compound Poisson distribution Next step we plan to investigate: (1) which network topologies could allow sudden global collapse to happen while in other cases the vitality value could only decay gradually; (2) what is the critical phenomena of the network when the ratio h of death/repairing rates of the dynamics is near the critical value; (3) what is the distribution of avalanche size of nodes during the aging process; (4) how to fit the parameters of Tweedie compound Poisson distributions of fluctuation sizes more efficiently, and explore their potential multifractal nature by wavelets analysis.Our group is currently conducting research in complex network theory and complex systems modelling, especially investigating the stability of those systems. In particular, we are interested in the global collapsing behaviour of networks under dynamics, which has been widely adopted in sociology studies. We have several current projects including finding out what types of network structures are more fragile to threshold rules and repairing mechanism, what the status of those networks if the repairing power is strong enough to remain the network away from collapsing, and how the portion of functioning nodes in the network fluctuates if not collapsing. The role of the student will be to implement simulations of dynamics on complex networks and perform analysis on the output of the simulation. The first part of the internship (c. three weeks) will be to digest recent literature on the developments on threshold dynamics on networks and Tweedie convergence hypothesis and get familiar with R and Python packages about network analysis.Next, the student will implement the aging model to a family of networks to find out the critical value of death/repairing rates h_c specifically, test the validity of Tweedie convergence hypothesis, and try to find out the multifractality of the network systems by fitting the exponent p in the density function of Tweedie compound Poisson distribution by asymmetric Laplace distribution and wavelet analysis. The student will rely on existing R packages (e.g., igraph) and codes as a starting point, then put further effort into writing additional code. This part will take approximately six weeks.Then, the student will further investigate the aging dynamics on different network topologies, both directed and undirected, and look at the critical region of h in particular, via both computational and analytical approaches. The students will then run experiments to identify the critical phenomena for the remainder of the internship, and write a report to describe the results. Time permitting, the student will also be expected to utilize techniques in survival analysis like Cox model to investigate the behaviour of the networks near critical point.In addition, the student will perform the regular tasks expected of research students (e.g., reading academic papers, writing reports, and making presentations), and will participate in the activities of the lab, such as in reading groups and lab meetings.The student will require strong quantitative, programming, and analytical skills. We expect background in probability, statistics, software development, algorithms, and machine learning. Knowledge of network theory, self-organized criticality, or wavelet analysis is useful but not required. In addition, we prefer candidates who have knowledge of Python or R programming. This would either be by taking a course at your institution (preferred), or by completing an online course in the area. In general, we expect strong communication skills in English and a good work ethic, in order to complete the project within the short duration of the internship.
During development, axon growth and pathfinding of the central nervous system are governed in part by environmental guidance cues. Molecular signals initiated by these cues are transduced intracellularly by means of conserved receptors expressed at the growth cone, ultimately resulting in modulation of the actin cytoskeleton. The netrin family of guidance cues is vital in neural development of both vertebrates and invertebrates. In particular, netrin-1 has the ability to attract or repel axons via several receptors, including the Deleted in Colorectal Cancer (DCC) family (DCC and neogenin), DSCAM, the UNC-5 family, and amyloid precursor protein. During development of the spinal cord and cerebral cortex of vertebrates, netrin-1 exerts its attractive functions through the receptor DCC. In humans, mutations of the DCC gene have been associated with congenital mirror movement, and small nucleotide polymorphisms within the genes encoding DCC and netrin-1 have been associated with schizophrenia, Parkinson’s disease and amyotrophic lateral sclerosis. The Rho family of small GTPases- in particular, RhoA, Rac1, and Cdc42- act as molecular switches that control many aspects of cell activity through a simple GDP/GTP cycle. They exist in either an inactive GDP-bound or an active GTP-bound conformation, which is regulated by Guanine nucleotide exchange factors (GEFs) and GTPase-activating proteins (GAPs). Our recent work pinpoints on the intricate regulation of the small GTPases Rac1, RhoA, and Ras in netrin-1/DCC-induced signaling pathways. In this project, we will use a combination of in vitro and in vivo approaches using primary neuronal cell cultures and mouse models to dissect these various pathways activated by netrin-1 and to determine how they regulate actin dynamics resulting in a directed response of growth cone navigation. Dr Lamarche-Vane’s lab investigates molecular mechanisms involved in the regulation of cell migration and adhesion, linked to development and human diseases. For instance, in the adult, migration events are involved in the normal physiology as well as in pathology such as metastasis. In embryogenesis, cell migration is an important feature of the development of the nervous system. Dr Lamarche-Vane is interested to uncover novel mechanisms underlying the role of the Rho GTPases in cell migration, in particular, in the developing nervous system and in the cellular processes leading to metastasis using global molecular and cellular approaches. The student will be matched with a postdoctoral fellow or a senior PhD student in the lab to be trained for the specific research project. The student will learn on a day-to-day basis cell culture, transfection, CRISPR/CAS9 approaches, western blot analysis and immunofluorescence. The student will be trained and then, will be able to accomplish independently the experiments under the supervision of the postdoc or PhD student. The student will learn how to critically analyze the data, how to organize them and will meet with Dr Lamarche-Vane every week to discuss the data and the follow-up strategies.  The student should have some basic knowledge of molecular and cellular biology. Some background in the basic signaling mechanisms involved in the regulation of cell proliferation and cell migration will help but is not absolutely essential. 
Our work with the nested neutron spectrometer (NNS - see Maglieri et al., Measuring neutron spectra in radiotherapy using the nested neutron spectrometer, Medical Physics 42. 11 (2015): 6162-6169) has motivated us to attempt to convert neutron spectral measurements into biologically-meaningful dose estimates. We have shown that we can reliably measure neutron spectra, but, due to the poor understanding of neutron-induced carcinogenesis, we are unable to use these spectra to advise physicians or patients regarding biological damage (carcinogenesis).With this in mind we have formed a collaboration between McGill, Canadian Nuclear Laboratories (Chalk River, Ontario), the Canadian Nuclear Safety Commission, and Detec Inc. to investigate neutron carcinogenesis through a combination of measurements and Monte Carlo modelling. Our approach is similar to that of the European ANDANTE project but it underpinned by our new measurement technique using the NNS and the excellent radio-biological facilities at Chalk River.Our work includes Monte Carlo modelling of the micro/nano-dosimetry of neutron dose deposition in tissue as well as physical measurements of neutron spectra using the NNS and radiation exposure and laboratory analysis of biological samples (mainly dicentric chromosome assays of lymphocytes and bone marrow stem cells). We are also examining novel methods to quantify neutron carcinogenic risk using whole genome sequencing.Neutrons that are generated as unwanted secondary, by-product, radiation during high-energy (> 10 MeV) photon-beam or proton-beam radiation therapy, cannot be shielded and, consequently, exposed patients are susceptible to radio-carcinogenesis. This long-term risk is well known and generally accepted, although poorly understood. Efforts currently underway within the Canadian radiation oncology and medical physics communities to introduce proton beam radiotherapy into Canada are bringing the issue into focus.This research is trying to understand the biophysical effects behind neutron-induced carcinogenesis with a goal to advising physicians and patients.For more information please see depdocs.com/jkildea/NICE.htmlThe student will be required to work with graduate students and the supervisor to undertake Monte Carlo modelling of neutron interactions in tissue. The models will range from macoscopic at the level of a room to nanoscopic at the level of DNA.Ideally, not not necessarily, the student will have some experience with C++ and the GEANT4 and GEANT4-DNA packages.The student should have a basic understanding of nuclear physics, some understanding and interest in radiobiology, and good programming skills.
Opal, the oncology portal and application, is a patient empowerment tool for smartphones and the web that we have developed at the McGill University Health Centre in Montreal.Opal is designed to provide oncology patients with secure access to up-to-date information about their cancer treatments. Specifically, Opal provides the following:- Appointment schedule and check-in/waiting room management- Status of treatment planning/treatment schedule- Access to protected health information—treatment plan, lab results, medical notes- Educational material, specific to the patient’s diagnosis, treatment and phase of treatment- Contact information for treating team and a secure messaging system- Tools to complete surveys and patient-reported outcome questionnaires- Maps and hospital information including parkingA demo of Opal is at depdocs.com/opalIn 2018, we plan to expand the patient-reported outcomes aspect of the app to collect data for medical research studies and to link these data with other data already in the hospital's electronic medical record. Linked data will allow the research team to undertake comparative-effectiveness studies to determine which patient treatments are most effective.We are seeking help from motivated students with programming skills to design a user-friendly researcher interface that summarizes patient information from Opal and allows clinicians to design research studies.Our Radiation Oncology Knowledge Sharing (ROKS) group aims to collect and share knowledge and experience in medical physics and radiation oncology in the form of electronic data. The objectives of the group are to:(a) develop knowledge-based radiotherapy treatments,(b) use data to improve the experience and outcomes of radiation oncology patientsWe are applying machine learning to radiotherapy patient data for various research studies and we are developing a mobile phone app (Opal) that will provide patients with access to their medical records, automatically personalize educational material, and collect patient-reported outcome measures. A demo of Opal is at depdocs.com/opalTo assist in the development of user-friendly data analysis tools for data that are provided by patients via the Opal app. He/she will become part of the Radiation Oncology Health Informatics Group, will attend all group meetings at the McGill University Health Centre, and will provide input to the research project at all levels. A software tool and a research publication are expected to result from the research. The student will have the opportunity to become part of an active research team in the health informatics field.Programming experience is a must. Ideally some experience with web-app development, PHP, Javascript, AngularJS and SQL.The student will have the opportunity to be involved in data-mining and machine learning research for medical informatics projects depending on his/her skills.
Gastrointestinal complications of pelvic radiotherapy for the treatment of prostate cancer have a negative impact on patients’ quality of life. Chronic diarrhea, rectal bleeding, perineal pain or fecal incontinence are some of the potential complications that may occur. Any metric that will allow the clinician to better predict complications and to adjust the treatment plan accordingly has the potential to reduce complications and thereby improve the quality of life of prostate cancer survivors. This study will examine if measuring the dose that is actually delivered to the rectum over the course of radiotherapy, as opposed to just the dose that was planned to be delivered, may be used as a predictor of gastrointestinal complications.Our Radiation Oncology Knowledge Sharing (ROKS) group aims to collect and share knowledge and experience in medical physics and radiation oncology in the form of electronic data. The objectives of the group are to:(a) develop knowledge-based radiotherapy treatments,(b) use data to improve the experience and outcomes of radiation oncology patientsAn overview of our research is available at depdocs.com/jkildea/ROKS.htmlThe student will be required to work with the supervisor to extract dose-volume histogram curves (DVHs) from the radiotherapy treatment plans of patients in the study. These DVHs will be saved in a DVH registry database and used in various statistical analyses.The student will gain knowledge and experience in radiotherapy treatment planning and medical physics data analysis.The student should have background/experience in medical physics and/or radiation oncology and skills in statistical analysis.Programming skills are highly desirable.
Electronic health records (EHRs) are fast becoming the standard in clinical practice.Compared to paper records, they offer numerous advantages to the medical team, includingimproved efficiency, streamlined workflow and ease-of-access to documents and data. They alsooffer the potential for major data-driven improvements in patient safety and in the quality ofpatient care. In terms of safety, an EHR offers the possibility of automated chart audits to ensurecomplete documentation, compliance with standards, and a means to search for anomalous andpotentially dangerous practice.The goal of this project was to provide a simple software system to automatically auditpatient charts in a manner that can be replicated by any expert user of an EHR system. We havedeveloped web-based software to regularly audit the electronic charts of all patients receivingtreatment in our paperless radiotherapy clinic. By facilitating access to multiple databases within This project ispartiallyfunded by:An analysis of the effectiveness ofautomated pre-, post-, and intratreatmentauditing of electronic healthrecordsInvestigators:Ackeem JosephDr. John KildeaPage 4 of 21the clinic, each patient’s EHR is audited out-of-hours, prior to treatment, regularly duringtreatment, and post treatment. Anomalies such as missing documentation, non-compliantworkflow, and practice that stands out significantly from the norm are monitored and flagged.Our software determines historical trends using existing patient data and audits new patient databy comparing them with the historical and by flagging significant deviations. ROKS Software development Computer Science
The main challenging of EEG signal analysis is how to deal with the high-dimensional small-size multichannel time series. For example, the dimension of a 5s segment of 64-channel EEG with 250 Hz sampling rate is 80,000, yet there are usually only hundreds of sample available for learning a model. In addition, in contrast to other data analysis and signal processing problem, it is critical to simultaneously capture both temporal and spatial information when dealing with EEG signals. To this end, the goal of this project is to design novel machine learning algorithms tailored speci�cally to the problem of brain signal analysis.More speci�cally, I will investigate this issue in the following three contexts. 1. Propose a novel mixed-norm regularization framework and an optimization algorithm that can simultaneously perform channel selection and time-point selection. 2. Investigate deep learning models and design a new neural network structure that can capture both temporal and spatial information. In addition, standard deep networks usually require large amount of data, which is usually unavailable in the context of EEG signal analysis, to train a model with good generalization performance. Therefore, the objective of this project is also involves how to regularize the model complexity of the network. 3. Besides regularization approaches, another technique I will investigate is transfer learning, which applies the knowledge of one or more domains (source domain(s)) to another domain we are currently interested in (target domain) to improve the learning performance. In the context of EEG signal analysis, the objective becomes improving the learning performance in the new subject (the target domain) by leveraging not only the small dataset from the new subject, but also potentially large dataset from previous subjects (the source domains).The group is currently conducting research in applying advanced machine learning techniques for electroencephalography (EEG) analysis, a multidisciplinary area which bridges machine learning, signal processing, optimization, and/or neuroscience. The goal of our research is to bring the techniques and principles from machine learning to solve problems arising from EEG signal processing with practical impact (e.g., epileptic seizure detection, brain-computer interface). Several current projects include classifying multichannel EEG signals using a mixed-norm regularization, deep nets for EEG signal analysis, transfer learning for brain signal analysis.The role of the student will be to implement advanced machine learning algorithms and perform analysis on the output of the models.The �first part of the internship (c. three weeks) will be to study and collect recent literature on the developments on regularization, or deep learning, or transfer learning techniques for EEG signal analysis (the choice of the topic depends on the student's preference and the discussion with me). Next, the student will develop and implement the novel algorithm for EEG signal analysis. The student will rely on existing Matlab/R/Python packages (e.g., SPAMS, TensorFlow) as a starting point, then put further eort into developing the model and writing additional code. In addition, he/she will also study and understand the advanced optimization techniques (e.g., the alternating direction method of multipliers) for numerical optimization of the proposed model. This part will take approximately seven weeks.Then, the student will apply the proposed algorithm to the EEG signal analysis. The student will then run experiments to evaluate the model for the remainder of the internship, and write a report to describe the results. Time permitting, the student will iterate through several versions of the model, analyzing the output and identifying weaknesses at each step, in order to propose further re�nements. In addition, the student will perform the regular tasks expected of research students (e.g., reading academic papers, writing reports, and making presentations), and will participate in the activities of the lab, such as in reading groups and lab meetings.The student will require strong quantitative, programming, and analytical skills. I expect background (i.e., at least one undergraduate course) in probability, statistics, software development, algorithms, and machine learning. Knowledge of EEG signal analysis is useful but not required. In addition, I prefer candidates who have knowledge of machine learning, and Matlab/R/Python programming. This would either be by taking a course at your institution (preferred), or by completing an online course in the area. In general, I expect strong communication skills in English and a good work ethic, in order to complete the project within the short duration of the internship.
Several MRI techniques have been developed to investigate the integrity of the myelin sheath in the cerebral white matter, including single and multi-component relaxometry, and magnetization transfer imaging. These MRI metrics represent an average for all the myelin in the image voxel. At in vivo resolutions (~1.5-2.0 mm isotropic), more than 90% of voxels within the white matter contain more than one fibre population connecting distinct brain areas. Diffusion-weighted MRI, on the other hand, is a versatile technique that is sensitive to the direction of water diffusion within brain tissue. This directional information can be used to resolve the different fibre populations in a voxel and infer the structural connectivity of the white matter tracts in the brain. A novel imaging technique that combines T1-weighted magnetization preparation and diffusion-weighted MRI has recently been proposed to disentangle the myelin properties of multiple fibre populations within a voxel, yielding tract-specific T1 relaxation times. A core research direction of the lab is to improve the efficiency and accuracy of this novel MRI technique, and to use tract-specific myelin imaging in network-based analyses of the brain.The proposed Mitacs Globalink research project would be to investigate the use of different magnetization preparation techniques for tract-specific myelin mapping. The first objective of this project would be to simulate the different magnetization preparation techniques in Matlab or Python. Based on the simulation results, the second objective would be to implement the different magnetization preparation schemes in the pulse sequence code to be run on the scanner, and compare the resulting images to the simulation results. The scanning would be performed on the Siemens Prisma 3 Tesla MRI system at the Montreal Neurological Institute.Dr. Tardif’s research focuses on magnetic resonance imaging (MRI)-based investigations of myelin, a fatty substance that forms an electrically insulating sheath around axons. Myelin is critical to achieve and maintain the rapid conduction and synchronous timing of neural networks. The lifelong dynamic process of forming and modulation myelin sheaths, underlies key mechanisms of brain plasticity and higher order cognitive functions. Damage and dysregulation of myelin contributes to several neurological and psychiatric disorders. The lab develops novel methods to investigate myelination in-vivo in relation to cognition, including MRI acquisition techniques, multi-modal biophysical modelling, and network-based analyses.The student will perform MRI pulse sequence simulations in their choice of Python or Matlab. The objective is to determine the optimal imaging parameters for each magnetization preparation scheme, and to evaluate the sensitivity and efficiency of the different techniques. This first step represents a meaningful contribution to the project. If the student progresses fast, they will have the opportunity to implement the changes in the pulse sequence that is run on the scanner, and acquire preliminary data. The student will learn the basics of MRI physics and safety during the internship.Towards the end of the internship, the student will be asked to give an oral presentation to the rest of the lab. Similarly to a brief conference presentation, it would include the motivation for the research project, the specific objectives, methods, results and a brief discussion. In addition, throughout the internship the student would be expected to contribute to the group by working in the dedicated lab space to promote group interaction, and to attend and actively participate in weekly lab meetings. This will give the student the opportunity to learn about the various projects in the lab. There are also weekly seminar series the student could attend to gain a broader view of brain imaging and neuroscience research at the Montreal Neurological Institute. The student should be pursuing a degree in physics, engineering or computer science. The student should have some computer programming skills and an interest in medical imaging. Previous knowledge/experience in medical imaging, magnetic fields, c++ , Python or Matlab will be an advantage, but is not required.The student should also have strong communication skills and enjoy working in a team since he/she will be collaborating with other members of the lab on this project. Most importantly, the student needs to be driven, curious, methodological and resourceful.
Several MRI techniques have been developed to investigate the integrity of the myelin sheath in the cerebral white matter, including single and multi-component relaxometry, and magnetization transfer imaging. These MRI metrics represent an average for all the myelin in the image voxel. At in vivo resolutions (~1.5-2.0 mm isotropic), more than 90% of voxels within the white matter contain more than one fibre population connecting distinct brain areas. Diffusion-weighted MRI, on the other hand, is a versatile technique that is sensitive to the direction of water diffusion within brain tissue. This directional information can be used to resolve the different fibre populations in a voxel and infer the structural connectivity of the white matter tracts in the brain. A novel imaging technique that combines relaxometry and diffusion-weighted MRI has recently been proposed to disentangle the myelin properties of multiple fibre populations within a voxel, yielding tract-specific T1 relaxation times. A core research direction of the lab is to improve the efficiency and accuracy of this novel MRI technique, and to use tract-specific myelin imaging in network-based analyses of the brain.The objective of this Mitacs Globalink research project is to implement the tractometry framework. This framework consists of an image-processing pipeline to map quantitative metrics, such as the T1 times, onto the white matter tracts reconstructed by a tractography algorithm. The intern would contribute to implementing this framework and would analyze a pilot dataset to compare tract-specific T1 to global T1 measures. Most of the image analysis will be performed using MRtrix, an open set of advanced tools for the analysis of diffusion MRI data (www.mrtrix.org).Dr. Tardif’s research focuses on magnetic resonance imaging (MRI)-based investigations of myelin, a fatty substance that forms an electrically insulating sheath around axons. Myelin is critical to achieve and maintain the rapid conduction and synchronous timing of neural networks. The lifelong dynamic process of forming and modulation myelin sheaths, underlies key mechanisms of brain plasticity and higher order cognitive functions. Damage and dysregulation of myelin contributes to several neurological and psychiatric disorders. The lab develops novel methods to investigate myelination in-vivo in relation to cognition, including MRI acquisition techniques, multi-modal biophysical modelling, and network-based analyses.The student would work in collaboration with other members of the lab to implement the tractometry framwork with the objective of mapping tract-specific myelin metrics onto each tract. Once the pipeline is implemented, the student would process a pilot dataset to generate an atlas of the myelination of the main white matter tracts. The project is designed such that within 12-weeks, the student should have preliminary results (whether of a single subject or large enough group to create an atlas). Towards the end of the internship, the student will be asked to give an oral presentation to the rest of the lab on their project. Similarly to a brief conference presentation, it would include the motivation for the research project, the specific objectives, methods, results and a brief discussion. In addition, throughout the internship the student would be expected to contribute to the group by working in the dedicated lab space to promote group interaction, and to attend and actively participate in weekly lab meetings. This will give the student the opportunity to learn about the various projects in the lab. There are also weekly seminar series the student could attend to gain a broader view of brain imaging and neuroscience research at the Montreal Neurological Institute.The student should be pursuing a degree in engineering or computer science. Applicants from other disciplines, in particular neuroscience, with the following skill-set would also be appropriate. The student should have computer programming skills and an interest in image processing. Previous knowledge/experience in medical imaging, linux, scripting, C++, Python or Matlab will be an advantage, but is not required.The student should have strong communication skills and enjoy working in a team since he/she will be working in collaboration with other lab members. Most importantly, the student needs to be driven, curious, methodological and resourceful. 
Several MRI contrasts are sensitive to the myelin content of brain tissue in-vivo, as well as the structure and orientation of myelinated fibres. These MRI constrasts have been validated using post-mortem techniques such as histology and electron microscopy as sensitive markers of myelin content. MRI has become a valuable tool for the non-invasive in vivo diagnosis and monitoring of several demyelinating diseases, such as multiple sclerosis. More subtle degeneration of the myelin sheath with age is related to greater variability in task performance. Subtle alterations in myelination ultrastructure have been observed in mental health disorders, such as schizophrenia and bipolar disorder. It is not clear whether MRI is sensitive to more subtle abnormalities in the myelin sheath that have an important impact on network dynamics and cognition.An important research direction of the lab is to evaluate the sensitivity of several quantitative MRI measures to different myelin features (eg. volume, thickness, compactness, inter-nodal length) in order to create an MRI fingerprint of myelin health. This in vivo MR fingerprint could be used to study myelination during normal neurodevelopment, myelin plasticity and dysmyelination in various disorders. The Mitacs Globalink research internship would involve acquiring quantitative MR images of several mouse models representing a range of dysmyelination in terms of features and severity. The imaging will be performed on a 7 Tesla Bruker MRI scanner at the Montreal Neurological Institute.Dr. Tardif’s research focuses on magnetic resonance imaging (MRI)-based investigations of myelin, a fatty substance that forms an electrically insulating sheath around axons. Myelin is critical to achieve and maintain the rapid conduction and synchronous timing of neural networks. The lifelong dynamic process of forming and modulation myelin sheaths, underlies key mechanisms of brain plasticity and higher order cognitive functions. Damage and dysregulation of myelin contributes to several neurological and psychiatric disorders. The lab develops novel methods to investigate myelination in-vivo in relation to cognition, including MRI acquisition techniques, multi-modal biophysical modelling, and network-based analyses.The student would be involved in several steps of the project, including data acquisition and image analysis, and communication of results. Firstly, the student would follow a short training to ensure safety in the animal lab and scanner area, and to learn about the image acquisition process. The student would then scan the mice on the small animal MRI scanner. He/she would be assisted by the small animal MRI facility manager and/or another student in the lab at first. About halfway through the internship, the student would then focus on analyzing the MRI data using open source software tools installed in the lab.Towards the end of the internship, the student will be asked to give an oral presentation to the rest of the group. Similarly to a brief conference presentation, it would include the motivation for the research project, the specific objectives, methods, results and a brief discussion. In addition, throughout the internship the student would be expected to contribute to the group by working in the dedicated lab space to promote group interaction, and to attend and actively participate in weekly lab meetings. This will give the student the opportunity to learn about the various projects in the lab. There are also weekly seminar series the student could attend to gain a broader view of brain imaging and neuroscience research at the Montreal Neurological Institute.The student should be pursuing a degree in engineering or science. Applicants should have an interest in neuroscience and small animal imaging. Experience/knowledge of linux, computer programming, medical imaging, image processing, or working with mouse models will be an advantage, but is not required.The student should have strong communication skills and enjoy working in a team since he/she will be working in collaboration with other lab members. Most importantly, the student needs to be driven, curious, methodological, independent and resourceful. 
This project will focus on the development of interactive, physically-based simulations of the lighting interactions in participating media such as smoke and fog. The goal will be to devise novel mathematical approximations, and efficient numerical solutions, to traditional offline simulations of these effects.I focus on numerical simulations for realistic computer graphics, whether for use in interactive video games or in special effects in film. I collaborate closely with industrial partners, both local (Ubisoft, EA, Eidos, Autodesk) and international (NVIDIA, Disney, Oculus, Solid Angle), on applied research problems in the areas of realistic image synthesis (rendering) and physically-based dynamics (animation).After implementing a subset the state-of-the-art in offline volumetric rendering techniques, students will be responsible for developing new mathematical approximations of these effects (in collaboration with the Professor), as well as implementing and evaluating these approximations for performance and accuracy. High-performance numerical simulations may also require the implementation of customized data structures and/or GPU-friendly algorithms in order to further increase interactivity.The ideal candidate will not only be familiar with general computer graphics concepts, but would have also already implemented several computer graphics projects, whether in offline (i.e., ray tracing-based) or interactive (i.e., rasterization/shader-based) rendering. Strong mathematical and programming skills are a must, and the ability to quick iterate on different algorithmic and mathematical designs is essential. Finally, candidates will be fully integrated in our fast-paced research lab, with other students working on the state-of-the-art in the area.
Collinear Laser Spectroscopy at TRIUMF Laser spectroscopy has long been regarded as a highly sensitive technique for the study of the changes in nuclear shapes and sizes along a chain of isotopes. This is often possible without the need for complex, ab-initio calculations of the relevant electronic wavefunctions.McGill University and TRIUMF, along with the University of Manchester collaborate to probe the ground state structure of short-lived, exotic nuclei at the ISAC facility. The collaboration currently has two main approaches with which to perform these studies, namely (i) fast beam collinear laser spectroscopy as well as (ii) techniques based on nuclear magnetic (NMR) and nuclear quadrupole (NQR) resonance methods. Both approaches are based around the interaction and manipulation of atomic nuclei with high resolution laser techniques via the hyperfine interaction. Conventional collinear laser spectroscopy has long been the workhorse of this type of study. Over the last two years at TRIUMF we have developed the method utilizing the TITAN radio frequency  quadrupole cooler and buncher (Paul Trap) to dramatically increase the sensitivity of the technique. Ions of isotopes produced in proton-induced nuclear reactions are accelerated, then guided through a series of ion guides and finally collected in the cooler and buncher. The trapped ions are extracted to produce pulsed beams. These pulses then interact with a laser beam, and tuning the laser frequency or changing the ion velocity produces a high-resolution spectrum of atomic transitions. The hyperfine splitting and isotope shift of these levels is used to deduce changes in nuclear charge radii, and to measure nuclear magnetic dipole and electric quadrupole moments. These measurements provide information about nuclear shapes and sizes. More details on the laser spectroscopy program and on TRIUMF can be found at:                                                                          http://www.triumf.ca/laser-spectroscopyOur group specializes in the investigation of nuclear ground state properties of exotic nuclei via laser spectroscopy. The measurements yield information on the nuclear charge distribution, magnetic  dipole moments and electric quadrupole moments  through measurements of the isotope shift and hyperfine structure of short lived isotopes.The system operated successfully for the first time in 2010, but systematic measurements of trapping efficiency and ion beam quality remain necessary to optimize conditions for future studies. A student participating in this project will join our TRIUMF team presently consisting of the principal investigator and graduate students. Staff from McGill University will also be present during parts of the summer. The student will assist with the test measurements, and might carry out diagnostic laser spectroscopic studies using TRIUMF’s off-line isotope separator. He will also be involved in a multitude of additional tasks, such as finalizing our laser stabilization setup, helping to improve our data acquisition and analysis program.   We are looking for an experimental inclined student who doesn’t fear to get his hands dirty. Even though officially affiliated with McGill University in Montreal, the student will be permanently based at TRIUMF in Vancouver. A    minimum stay of three months is required.
Wearable electronics hold great promise to improve healthcare of the mankind, as they can monitor various vital signs of patients continuously and provide critical information for medical treatment. Recent years witnessed development of hydrogel-based wearable electronics that can measure strain/stress, and vibrant creation of tough adhesive hydrogels. These trends highlight an opportunity of developing wearable strain sensors based on tough adhesive hydrogels, which can be used to measure the body movements precisely. To develop such devices, this project includes 3 parts: (1) developing a strain sensor with a tough adhesive hydrogel that has been developed in my lab recently; (2) developing a wearable design of the strain sensor, which can avoid drying and adhere to the skin in use; (3) applying the wearable sensor to measure the movements of joints such as elbow and ankle.  My research focuses on the interface between mechanics, biomaterials and tissue engineering, which can be divided into 3 areas: (1) integrating bioinspired designs and engineering approaches to create and optimize novel biomaterials with unprecedented performance; (2) applying experimental, theoretical and modeling methods to study mechanical behaviors of soft materials especially under the setting of biomedical applications; (3) exploring the application of biomaterials in tissue and cellular engineering with focus on tissue repair and replacement and mechanotransduction. The student will learn the principles in chemistry and mechanics in developing and optimizing soft materials. Also, the student will learn designs of strain sensors and underlying mechanisms to convert deformation to electronic signals, and how to apply engineering approaches to solve the need from the biomedical applications.  This project combines material synthesis and sensor development. Students are expected to know the fundamentals of chemistry and mechanics, to have experiences in undergraduate courses like solid mechanics and laboratory chemistry. 
There is a great demand in developing body armor with enhanced robustness and protection. With the advent of tough hydrogels, hydrogels can achieve unprecedented biomechanical performance, in particular, strong resistance to fracture and superior compatibility with the human body. This project will extend the design of tough hydrogels by replacing water with shear-thickening fluid to develop a shear-thickening tough gel for the use of body armor. The synthesis of the shear-thickening tough gel will be explored, and the comprehensive characterization of its mechanical response to different loading rate will be performed and used to optimize the performance for the application of body armor. My research focuses on the interface between mechanics, biomaterials and tissue engineering, which can be divided into 3 areas: (1) integrating bioinspired designs and engineering approaches to create and optimize novel biomaterials with unprecedented performance; (2) applying experimental, theoretical and modeling methods to study mechanical behaviors of soft materials especially under the setting of biomedical applications; (3) exploring the application of biomaterials in tissue and cellular engineering with focus on tissue repair and replacement and mechanotransduction. The student will learn the principles of chemistry and mechanics in developing and optimizing soft materials. Also, the student will learn the knowledge of viscoelasticity, fracture mechanics as well as polymer chemistry. The student will receive experience in material design and get exposed to the research frontiers of soft materials. This project combines material synthesis and mechanical characterization. The student is expected to know the fundamentals of chemistry and mechanics, to have experiences in undergraduate courses like solid mechanics and laboratory chemistry. 

Les troubles de la colonne vertébrale et les douleurs lombaires associées seront vécus par 4 adultes sur cinq, par Statistique Canada et, par conséquent, représentent actuellement une épidémie entravant la productivité et créant un fardeau économique massif pour les pays développés. La présentation d'un trouble de la colonne vertébrale, mécaniquement, représente un mécanisme de stabilité défectueux.De nombreuses nouvelles théories de la stabilité de la colonne vertébrale et de la façon dont les troubles de la colonne vertébrale se sont produites ont été proposées au cours des 50 dernières années. Bien que mathématiquement plausible, la vérification in vivo est difficile à réaliser à condition que la variabilité élevée entre les patients et la complexité de l'acquisition de données de validation pertinentes, objectives et quantitatives. Une étape intermédiaire passerait de la silico (modélisation des éléments finis) aux tests ex vivo. Dans le laboratoire de la biomécanique musculo-squelettique de l'Université McGill, de nombreux modèles élaborés d'éléments finis de la colonne vertébrale sont utilisés pour évaluer la stabilité et développer de nouveaux traitements. Par conséquent, une colonne vertébrale robotique sera maintenant construite pour constituer une étape de validation objective intermédiaire avant de passer aux tests humains in vivo. En bref, le projet comprendra l'assemblage d'une nouvelle colonne robotique comprenant l'os synthétique, les tissus mous passifs et les muscles actifs. Plusieurs fabricants clés ont été identifiés pour travailler avec le stagiaire de recherche pour rendre ce projet possible alors que l'équipement sera en place et disponible au début du stage. Une fois que la colonne vertébrale est assemblée, la stabilité sera testée (chargement de la colonne vertébrale) tout en évaluant les apports musicaux contrairement aux théories internes présentées par les modèles silico correspondants.Spine biomechanics research has made considerable advancement with the use of in silico research platforms which continue to improve along with advancing computing power. The ability to explore biomechanical principles and new hypotheses by means of virtual in silico platforms presents an efficient and effective method. Within our research group, we evaluate how spinal stability is achieved and maintained to better understand how instability and subsequent disorders arises.  Finite element analysis is an important tool used for these studies within our group. We are now extending this analysis to bench side studies via the construction of a new robotic spine.La recherche sur la biomécanique de la colonne vertébrale a fait des progrès considérables grâce à l'utilisation de plates-formes de recherche in silico. La capacité d'explorer les principes biomécaniques et les nouvelles hypothèses au moyen de plates-formes virtuelles en silico présente une méthode efficace. Nous évaluons la stabilité de la colonne vertébrale est atteinte et maintenue afin de mieux comprendre comment survient l'instabilité et les troubles ultérieurs. L'analyse des éléments finis est un outil important utilisé au sein de notre groupe. Nous étendons maintenant cette analyse à des études ex vivo par la construction d'une nouvelle colonne vertébrale robotique.The student will assemble and build a robotic spine in order to perform experiments of stability thereafter.  The spine will comprise analogue bone, soft tissues and muscles.  Muscles will be pneumatic in nature and will be connected to a valve and pressure control system.  Student will be charged will composing a Matlab/Labview program to handle the control of the valves (to engage and disengage muscles) as a function of the position of the spine.  The position of the spine will be tracked in real-time via an electromagnetic 3D tracking system.  Hence, the position of the spine will be controlled by the pneumatic muscles and the introduced spine loading.  Once, the spine is assembled, the tracking system installed and the pneumatic muscles programed, the student will work with other lab members to conduct experiments.Thereafter, the student will be charged provide a technical report as to their findings. The student will meet with the supervising professor on a weekly basis as part of the regular weekly lab meetings.  Project progress will also be reported every two weeks by way of a concise document. Student will be offered independence as far as the work schedule as full flex time is practiced within the lab.  This freedom is based on student performance. However, during scheduled meetings the student is expected to be presence. L'étudiant(e) assemblera et construira une colonne vertébrale robotique afin d'effectuer des expériences de stabilité par la suite. La colonne vertébrale comprend des os analogues, des tissus mous et des muscles. Les muscles seront de nature pneumatique et seront reliés à un système de contrôle de la soupape et de la pression. L'élève sera chargé de composer un programme Matlab / Labview pour gérer le contrôle des vannes (pour engager et désengager les muscles) en fonction de la position de la colonne vertébrale. La position de la colonne vertébrale sera suivie en temps réel via un système de suivi 3D électromagnétique. Par conséquent, la position de la colonne vertébrale sera contrôlée par les muscles pneumatiques et le chargement de la colonne vertébrale introduite. Une fois, la colonne vertébrale est assemblée, le système de suivi installé et les muscles pneumatiques programmés, l'étudiant travaillera avec d'autres membres du laboratoire pour mener des expériences.Par la suite, l'étudiant(e) sera chargé de fournir un rapport technique sur leurs résultats. L'élève rencontrera chaque semaine le professeur superviseur dans le cadre des réunions régulières de laboratoire hebdomadaire. Les progrès du projet seront également rapportés toutes les deux semaines dans le cadre d'un document concis.L'élève recevra l'indépendance dans la mesure où le calendrier de travail sera mis en pratique dans le laboratoire. Cette liberté est basée sur la performance des élèves. Cependant, lors des réunions programmées, l'étudiant devrait être présent.The research intern candidate is expected to have interest in biomechanics and biomedical Engineering. Experience in robotics and mechatronics would be an asset for the execution of the project.  Matlab/Labview coding and experience for data pre- and post-processing is a strong plus.  The student should be comfortable working in a team setting and with suppliers.  Furthermore, the student should have strong communication skills.
The goal of this project is to document the secular evolution of Proterozoic ocean chemistry in order to better understand the timing and tempo of changes to the Earth system that set the stage and accompanied the gradual rise to prominence of eukaryotes. Carbonate samples collected from ancient sedimentary basins in northern Canada and elsewhere will be processed for a variety of geochemical analyses, include stable carbon and oxygen isotope ratio measurements, determination of major and minor elemental concentrations, and strontium isotope ratios. These data will serve to fill in gaps in the record, establish stratigraphic correlations within and between different sedimentary basins, and identify samples for other types of geochemical analysis. The project will introduce a student to the main questions in Proterozoic Earth history, methodology used to answer these questions, analytical protocols and instrumentation used to make geochemical measurements, and the framework within which to interpret these data. I study the history of Earth during the Precambrian using a combination of sedimentology, stratigraphy, geochemistry, and geochronology. Specific research questions I address are the causes and consequences of global glaciations in the Neoproterozoic Era, the long term records and drivers of oxygenation of the atmosphere and oceans, and other biogeochemical changes, the record of early eukaryotic evolution and its impact on paleoenvironments, and past plate configurations and their influence on ocean chemistry and climate.  sdfasdf asdfasdf asdfdsf asfasdf
Infertility is a significant human health problem that affects ~16% of couples worldwide; the underlying cause in half of these cases can be traced to men. Excessive levels of reactive oxygen species (ROS) in spermatozoa are associated with infertility. Oxidative stress is the result of an excessive production of ROS and or a decrease in the antioxidant defense system, reduces sperm motility and mitochondrial activity. ROS-mediated damage to sperm is a significant contributing factor in 30-80% of infertile men. We demonstrated that ROS promote redox-dependent protein modifications such as S-glutathionylation and tyrosine nitration in human spermatozoa. These protein modifications are associated with an impairment of sperm motility and capacitation, the process that allows spermatozoon to acquire fertilizing ability.  We hypothesize that oxidative stress impairs sperm function by altering both the structure and energy metabolism. Thus, our aim is to determine which proteins are affected in spermatozoa incubated under oxidative stress and in spermatozoa from infertile patients. Experimental Approach: We will use sperm extracts from infertile men and healthy donors to identify tyrosine-nitrated proteins due to oxidative stress (generated by addition of ROS or by inhibiting peroxiredoxins, major sperm enzymatic antioxidant system). We will prepare cytosolic and Triton-Soluble fractions to enrich these modified proteins by immunoprecipitation. Then, the samples will be prepared for proteomic analysis using the iFunnel quadrupole time-of-flight liquid chromatography-mass spectrometry system. The bioinformatics will be performed using the Mascot search engine, followed by data validation using Scaffold.  Significance: This study will provide valuable information on the nature and cellular location of ROS protein targets to identify novel molecular alterations related to male infertility. The identified modified proteins can be used as biomarkers for a better diagnosis of male infertility of fertility and personalized treatment. Moreover, the induction of these protein modifications could be useful as male contraceptive treatments.Our research focuses on the role of reactive oxygen species (ROS) in male reproduction. ROS are produced by aerobic cells including the spermatozoon during normal metabolism. When they are produced at high levels, become toxic and produce damages leading to male infertility. This project aims to determine sperm proteins that are essential for sperm function (sperm motility and acquisition of fertilizing ability) that can be modified and therefore impaired by ROS. The identification of these ROS-dependent protein modifications in human spermatozoa will help to develop better diagnostic tools and personalized treatment for male infertility.The student will be directly involved in the preparation of the samples, conducting the experiments and participates in the analysis of peptides found by proteomic analysis (performed at the Proteomic Platform at our institution. Training in the required techniques will be provided in case of limited experience. He/she will have continuous aid and supervision and will participate in the lab meetings with other members of the lab.  These studies will be useful to complete an undergoing study to submit a manuscript for publication.Biology and biochemistry background is necessary. Expertise in electrophoresis (SDS-PAGE) and immunoblotting, immunoprecipitation, and preparation of samples for proteomics is desirable.
Infertility is a major human health problem that affects ~16% of couples worldwide; the underlying cause in half of these cases can be traced to men. Excessive ROS levels in spermatozoa are associated with infertility. ROS-mediated damage to sperm is a significant contributing factor in 30-80% of infertile men. On the other hand, low levels of ROS generated at the level of the plasma membrane are essential for capacitation, a complicated process to achieve fertilizing ability by spermatozoa. When phosphorylated, PRDX6 acts as a calcium-independent phospholipase A2 (CaiPLA2). The activation of the proton channel HVCN1, responsible for the intracellular pH (pHi) increase, is needed for superoxide production in human spermatozoa. However, how this activation occurs is unknown.  We hypothesize that the PRDX6 CaiPLA2 activity increases pHi and promotes superoxide production for sperm capacitation.      We aim: (1) To determine a) the time course of phosphorylation of the PRDX6 and b) whether the CaiPLA2 activity of PRDX6 promotes superoxide production during sperm capacitation. (2) To ascertain the localization of phospho-PRDX6 and its possible translocation from the cytosol to the plasma membrane. (3) to study the regulation of the PRDX6 phosphorylation during sperm capacitation. We will determine the time course of phospho-PRDX6 (SDS-PAGE-immunoblotting), pHi (by flow cytometry using BCECF-AM) and superoxide production (by MCLA amplified luminescence) during human sperm capacitation. The pHi and superoxide levels will be measured in non- and capacitating spermatozoa with or without MJ33 (PRDX6 CaiPLA2 activity inhibitor). We will prepare subcellular and membrane-enriched fractions from control and capacitated spermatozoa to determine the presence of PRDX6 and phospho-PRDX6. We will study the regulation of phospho-PRDX6 and superoxide production using specific inhibitors of protein kinases. Significance: This study will help to design new therapies to stimulate superoxide production and, on the other hand, to develop new methods for male contraception.Our research focuses on the role of reactive oxygen species (ROS) in male reproduction. While excessive ROS levels are detrimental for sperm function, low levels are necessary to assure fertilizing competence by the spermatozoon. Thus, the regulation of ROS production and action is critical to ensure fertilizing ability by the spermatozoon. We focus on Peroxiredoxin 6 (PRDX6), the only member of the PRDX family with both peroxidase and calcium-independent phospholipase A2 activity. We aim to study its participation in the ROS production and regulation during sperm capacitation.The student will be directly involved in the preparation of the samples, conducting the experiments and participates in the analysis of the results. Training in the required techniques will be provided in case of limited experience. He/she will have continuous aid and supervision and will participate in the lab meetings with other members of the lab.  These studies will be useful to complete an undergoing study to submit a manuscript for publication.Biology and biochemistry background is necessary. Expertise in electrophoresis (SDS-PAGE) and immunoblotting, flow cytometry and spectrofluorometry is desirable.
Modern software is developed at a breakneck pace. While the software releases of the past would take several months or even years to prepare, modern software organizations like Google, LinkedIn, Amazon, and Facebook release several times daily. Indeed, contemporary techniques like continuous delivery hasten the tempo at which software organizations can produce official releases by automatically packaging and deploying changes to the source code of a software system that satisfy automated testing criteria.At the heart of the rapid release cycle of modern software systems is the build system, i.e., the system that specifies how source code is translated into deliverables (e.g., makefiles, Maven pom.xml files). An efficient build system that quickly produces updated versions of a software system is required to keep up with competitors. The rapid release cycle fueled by continuous delivery would be error-prone (and thus, too risky) without a robust and reliable build system.After editing the codebase of a large software system, developers must execute the build system in order to test that the changes do not cause regression, and in order to produce testable executables. This build process may take seconds, minutes, hours, or even days to complete. Unfortunately, build systems do not provide an estimate of how long a build process will take. To help solve this problem, we will implement a tool (based on research prototypes) which will provide these build execution estimates.I use empirical software engineering techniques, data mining, and statistics to study software build systems, release engineering, and software quality. Check http://rebels.ece.mcgill.ca/ for more info.The student will help to design and implement the build forecasting tool. Time permitting, the student will also conduct empirical studies to assess the value of the tool.Required skills- Experience developing large-scale software systems- Data miningComplementary skills- Understanding of build systems (e.g., GNU make)- Understanding of release engineering practices (integration, build, deployment)- Experience developing tools for software teams
Cancer is a highly complex disorder, with a large array of molecular factors involved. Genome-wide deregulation of genes is a hallmark of cancer cells, and a large number of the most promising diagnostic, prognostic and therapeutic approaches target ‘master regulators’ of gene expression or their downstream effectors. The advent of high-throughput technologies such as microarrays and next generation sequencing (NGS) has substantially contributed to our understanding of molecular make-ups of different cancers. Nevertheless, unlike extensive studies on diverse molecular factors involved in transcriptional gene regulation, such as aberrations involving transcription factors (TFs) and epigenetic patterns, our knowledge of the mechanisms underlying post-transcriptional gene deregulation in cancer is scarce. Most recently, RNA-binding proteins (RBPs), as key factors that modulate stability and splicing of thousands of mRNAs, have emerged as key players in post-transcriptional gene regulation (PTGR) in cancer. However, systematic research on RBPs in cancer has to some extent been neglected due to the technical and computational complexities of functional annotation of RBPs. We have recently established an approach to systematically survey the activity patterns of RBPs in cancer transcriptome. We applied this method to gene expression profiles of clear cell renal cell carcinoma (ccRCC), which is characterized by somatic mutations or epigenetic silencing of von hippel-Lindau (VHL) gene in the vast majority (80%) of sporadic cases, leading to a widespread constitutive activation of hypoxia inducible factor (HIF)-mediated transcription. Our analysis has uncovered several candidate RBPs that contribute to ccRCC-associated gene expression including dramatic upregulation of vascular endothelial growth factor, and angiogenesis.During the internship, candidate student will have an opportunity to become familiar with NGS, and related data analysis procedures. Also, s/he will be introduced to different approaches of handling and analyzing cancer transcriptome patterns, and finally essential functional in vitro assay for characterization of promising RBPs.Characterization of molecular landscapes of human cancers has shed light on mechanisms involved in tumorigenesis. But it has also revealed existence of distinct molecular signatures, even within a tumor entity, that are associated with, and can underlie heterogenous behavior of individual tumors at clinical level. We employ next-generation sequencing to generate molecular profiles (genome, epigenome and transcriptome) of tumor specimens, and undertake computational approaches to study these profiles in an integrative manner to identify cancer-driving factors and molecular markers for clinical application. We also follow on functional characterization of promising candidate molecules using in vitro and in vivo assays.The candidate should attend the training sessions on handling and analyzing processed NGS data as well as functional gene characterization in the lab. The candidate will then be assigned to a certain project where s/he will be in charge of performing the necessary experiments and associated data analysis under supervision of the PI. Moreover, s/he should also attend in group seminars and lab meetings.The candidate should have a basic knowledge of molecular biology. Particularly, s/he should be familiar with basic concepts in human genetics, gene organization, gene expression and protein production, gene mutations, and their effect at protein level. Knowledge of molecular biology of cancer is not a requirement, but is desired. S/he should be familiar with Microsoft office tools, in particular with excel.



This project offers students the opportunity to apply cutting edge network inference tools to study regulatory network divergence in important cereal crops. Cereal crops have been selected by producers and breeders to produce high yields in a wide range of environments, and as such, they have acquired markedly different responses to environmental stresses. There are rice cultivars with varied physiological and yield responses to drought, ranging from extreme susceptibility to extreme tolerance. Because gene regulatory networks define plant response to environmental signals, divergence of regulatory networks is hypothesized to be an important source of ecotypic diversity. This research will compare the responses of rice cultivars with divergent tolerances to drought stress in order to identify regulatory interactions contributing to the ability to survive, grow and maintain yield in water limited conditions. This project will apply a variety of computational methods, including the Infereltor, to explore multiple genome scale data types that may be used to generate a more complete understanding of regulatory network divergence.The focus of our research is to understand the genetic basis of how plants respond to environmental stress. Specifically, we are interested in the response of cereal crops, like rice and barley, to drought. We study gene regulatory networks, the molecular switches that plants use turn the expression of targeted genes on or off, to orchestrate adaptive responses to environmental change. We use a combination of advanced molecular biology and computational network inference methodologies to learn and reprogram the molecular stress response.This project will offer students the opportunity to develop skills in cutting network inference methodologies. The selected student will leave this project with a firm foundation in the available molecular biology tools used to generate the input data and a deep understanding of theory gene regulatory network inference. This project is a part of a larger ongoing project in the laboratory, and so the selected student will work closely with group members who are familiar with methods required for the successful completion of the research project. The selected student will use data generated in our laboratory in addition to publically available datasets to study network divergence in rice plants. The selected student will learn methods for processing and analyzing high-throughput sequencing data and network inference. The selected student is expected to become an active participant in the intellectual life of the laboratory, and hopefully to contribute to research publications.The student should have an excellent foundation in computer programming. While it is our intention is to provide the necessary training in these areas, the ideal candidates will have experience with the following: • R• Python• Shell scripting
This project offers the opportunity for students to apply chromatin immunoprecipitation (ChIP) and CRISPR gene editing technologies to explore and reprogram response of rice plants to drought. We have previously used multiple genome scale measurements – transcriptome, nucleosome-free chromatin, and cis-regulatory motif occurrence – to learn the gene regulatory networks associated with response to environmental change in rice. In the current project we will use chromatin immunoprecipitation (ChIP) to empirically validate the regulatory interactions in the gene regulatory network, confirming the direct interaction of protein transcription factors with cis-regulatory elements in the DNA of target genes predicted by our network inference algorithm. The validated regulatory interactions will be used to identify high-priority targets for genome editing. We will use CRISPR genome editing to either knockout or to overexpress transcription factor genes in order to test hypotheses about the functional changes in the gene regulatory networks induced by these manipulations. The preliminary assessments of the network perturbations caused by CRISPR will be measured in vitro. Importantly, in vitro assays will not permit us to assess the functional consequences of the network perturbations. Therefore, we will use plant tissue culture techniques to engineer plants with stably edited genomes. Briefly, this will involve using tissue culture to generate a mass of pluripotent stem cells, called a callus, that can be transformed with the CRISPR molecular components. The transformed callus can be induced to generate a juvenile plant with an edited genome that can give rise to a line of stably transformed plants. The long term aim of this research is to assess plants with reprogrammed regulatory networks in their response to environmental stress. The student should have an excellent foundation in basic molecular biology. While it is our intention is to provide the necessary training in some of these areas, the ideal candidates The focus of our research is to understand the genetic basis of how plants respond to environmental stress. Specifically, we are interested in the response of cereal crops, like rice and barley, to drought. We study gene regulatory networks, the molecular switches that plants use turn the expression of targeted genes on or off, to orchestrate adaptive responses to environmental change. We use a combination of advanced molecular biology and computational network inference methodologies to learn and reprogram the molecular stress response.This project will offer students the opportunity to develop skills in cutting edge molecular biology techniques including Chromatin Immunoprecipitation (ChIP) and CRISPR as well as a firm foundation in the tools and theory of the study of gene regulatory networks. This project is a part of a larger ongoing project in the laboratory, and so the selected student will work closely with group members who are familiar with methods required for the successful completion of the research project. The selected students will receive thorough training in all of the assays they will use in their time in the laboratory. They will design and implement ChIP assays to identify bona fide regulatory targets of high-priority transcription factors; they will also design guide RNAs for use in CRISPR assay capable of reprogramming gene regulatory networks in rice. The selected student will learn fundamental molecular biology techniques including: nucleic acid purification, molecular cloning, and nuclear isolation. Additionally, the student will develop their skills in plant tissue culture and transformation. The selected student is expected to become an active participant in the intellectual life of the laboratory, and hopefully to contribute to research publications.The student should have an excellent foundation in basic molecular biology. While it is our intention is to provide the necessary training in some of these areas, the ideal candidates will have experience in one or more of the following areas: • Molecular cloning • Oligonucleotide design • Plant tissue culture • Nucleic acid purification• Nuclear isolation• Chromatin assays• Quantitative PCR
The advent of high-throughput technologies such as microarrays and next generation sequencing (NGS) has substantially contributed to our understanding of molecular make-ups of different cancers. However, identification of functionally relevant molecules in plethora of deregulated or mutated genes in cancer is complicated, due to the heterogeneous nature of the disease and our limited knowledge about pathway context of proteins. Whereas, conventional bioinformatics approaches have help identify key pathways for some malignancies, these methods are limited to known pathways, and cannot capture molecules that are not affected by the studied molecular aberration themselves. In our lab, we investigate new analytical approaches to high through-put genomic data to identify driver factors in cancer. These approaches span over pathways-based analysis as well as novel approaches that have been developed in our lab such as Aberration hub analysis for Cancer (AbHAC). AbHAC identifies driver factors in cancer based on the enrichment of molecular aberrations amongst direct interacting partners of a given protein. Therefore, this method is complementary to the conventional pathway analysis. In this project, we aim to study the molecular background of therapy-resistance and metastasis, two closely related phenomena in cancer, at a systems level using abovementioned complementary methods. To this end, we will focus our study on molecular characterization of tamoxifen-resistance in breast cancers, and of VEGF-Src-Syk signaling in renal cancer. During the internship, candidate student will have an opportunity to become familiar with NGS, and related data analysis procedures. Specifically, s/he will learn how to identify putative functionally-relevant somatic mutations among large lists of mutations identified in cancer samples, and how to prioritize them for further in-depth analysis. Also, s/he will be introduced to different approaches of handling and analyzing cancer transcriptome patterns, and finally essential functional in vitro assay for characterization of promising candidate factors identified by proceeding analyses.Characterization of molecular landscapes of human cancers has shed light on mechanisms involved in tumorigenesis. But it has also revealed existence of distinct molecular signatures, even within a tumor entity, that are associated with, and can underlie heterogenous behavior of individual tumors at clinical level. We employ next-generation sequencing to generate molecular profiles (genome, epigenome and transcriptome) of tumor specimens, and undertake computational approaches to study these profiles in an integrative manner to identify cancer-driving factors and molecular markers for clinical application. We also follow on functional characterization of promising candidate molecules using in vitro and in vivo assays.The candidate should attend the training sessions on handling and analyzing processed NGS data in the lab. These analyses are mainly performed using Microsoft Excel, unless the candidate can use other tools (e.g. R packages). S/he will then be given similar datasets generated from our models described above to identify relevant genomic abnormalities. S/he should also attend in group seminars and lab meetings. S/he will be given an opportunity to learn cell culture methods during the internship.The candidate should have a basic knowledge of molecular biology. Particularly, s/he should be familiar with basic concepts in human genetics, gene organization, gene expression and protein production, gene mutations, and their effect at protein level. Knowledge of molecular biology of cancer is not a requirement, but is desired. S/he should be familiar with Microsoft office tools, in particular with excel.
One of the best-studied water-borne bacterial pathogens, in term of its interaction with phagocytic protozoans, is Legionella pneumophila. This species is an important, but often underestimated, cause of community-acquired and nosocomial pneumonia. Transmission occurs primarily by inhalation of contaminated water droplets, but the exact mechanism and other factors influencing virulence remain unclear. Once in the lungs, Legionella infects and replicates inside alveolar macrophages and causes widespread tissue damage. Legionella is also able to replicate within a wide variety of phagocytic protozoans, and can survive for up to a year in the water environment in the absence of any nutrients or susceptible phagocytic protozoans. We have identified a few genes potentially involved in the long-term survival in water by using microarray analysis. The goal of this project is to generate mutant strains for those genes and test the ability of the mutant strains to survive in water.Legionella pneumophilaGeneticTranscriptomicPathogenesisConstructing mutant strains by using PCR and natural transformation.Testing survival in water by using CFU counts, fluorescence microscopes and flow cytometry.Basic microbioloy techniques.Knowledge of PCR is an advantage. 
The main project will be to help create and test new types of optomechanical systems wherein the mechanical element is strongly influenced by radiation pressure from laser light, perhaps at the level of a single photon. Our achieve an unprecedented level of mechanical performance, and could in principle be used as zeptonewton force sensors or transducers of quantum information. We are currently pursuing several geometries involving both free-space and fiber optics, and are also developing qualitatively new types of optomechanical interactions such as quadratic dispersive coupling, tunnel gradient coupling, and effective mass tuning. We also perform related experiments at low temperatures (8 mK), to learn about mechanical dissipation and further decouple these systems from the thermal environment. Note that things evolve quickly in this lab, so the exact details of the project will depend on the timing.Our laboratory's aim is to develop new types of laser-controlled micromechanical systems capable of sensing incredibly small forces or shuttling quantum information between qubits and light. Our current push is to use light at the level of a single photon to exert a profound level of control over mechanical trajectories, and to alter the shape and mass of a mechanical mode.Undergraduate students in my group are treated identically to graduate students. They conduct research full time on a dynamic team with senior student mentors and will be given a project that assists the leading-edge experimental efforts of the group. Students will gain experience with a combination of optics, electronics, programming, cryogenics, ultrahigh vacuum, and potentially microfabrication. Students will be encouraged to take ownership of their project and will have creative freedom to pursue new directions. Students will also routinely meet with Prof. Sankey.Students will be trained with all required skills, but preference will be given to students familiar with with basic electrical circuits, optics, programming, cryogenics, ultrahigh vacuum, and/or microfabrication.
In this project, we develop new techniques to probe the dynamics of nanoscale magnetic circuit elements driven by spin polarized currents at microwave (GHz) frequencies. The circuits are fabricated upon single-crystal diamond substrates (using photo- and electron-beam-lithography) containing quantum crystal defects that can be used to optically read out the local magnetic field. By combining optical readout with microwave transport measurements (spin-transfer FMR, spin torque oscillator, and phase locking experiments), we will create a rich nanoscale image of the resonant magnetization dynamics, learn about the forms and strengths of spin transfer effects, and couple the dynamics of nanomagnets to those of quantum optical defects in single-crystal diamond.This half of the lab is devoted to developing new ways to use spin polarized electrical current to control nanoscale magnetic circuits at microwave frequencies. Undergraduate students in my group are treated identically to graduate students. They conduct research full time on a team with senior student mentors and will be given a project that assists the leading-edge experimental efforts of the group. Depending on the project, students will gain experience with a combination of optics, electronics, programming, cryogenics, ultrahigh vacuum, and potentially microfabrication. Students will be encouraged to take ownership of their project and will have creative freedom to pursue new directions. Students will also routinely meet with Prof. Sankey.Students will be trained with all required skills, but preference will be given to students familiar with with basic electrical circuits, optics, programming, cryogenics, ultrahigh vacuum, and/or microfabrication.
As disease progresses, turning during walking becomes increasingly difficult in persons with Parkinson’s disease (PD). In fact, turning often trigger debilitating episodes of freezing of gait episodes in which persons with PD have their feet glued to the ground and are unable to continue walking. Currently, little is known on how steering of locomotion is organized at the brain level, mostly because of lack of measures to quantify these changes DURING walking. Hence, even less is known on how brain activations for the steering of locomotion are modulated with PD. We are currently using a Positron Emission Tomography (PET) approach with 18F-fluorodesoxy-glucose (18F-FDG) to quantify brain activation changes while subjects are walking. At the same time, we also quantify movement kinematics with accelerometers to make associations between behavioral measures of locomotion with neuronal changes. The student’s main task will be to use accelerometer outputs to quantify continuous movements of the research subjects in 2 walking tasks: steered gait and straight walking. The student will work in collaboration with a graduate student and will also be involved in the data acquisition of their project. A total of 24 subjects with PD (12 reporting freezing of gait and 12 without) and 12 aged-matched control subjects will be collected.  To better understand turning deficits, it is paramount to study brain areas activated during real steering of locomotion in subjects with PD. The data produced for this project will provide original findings that will allow us to better understand neuronal correlates of PD-induced adaptations for locomotion. In addition, it will provide future targets for rehabilitation and/or add-on therapy, such as non-invasive brain stimulation, for PD specific locomotor rehabilitation.Our research focuses on the neuronal substrates involved in the control of human locomotion. Areas of expertise include neuroscience, motor control, computer science and engineering. We use techniques such as movement kinematics, EMG, neuronavigated brain stimulation (TMS) and brain imaging with MRI and PET.  We study human locomotion both overground and on a split-belt treadmill.Write data analysis programs specific to the research project to quantify human movement with accelerometers.Analyze data for a project with participants with Parkinson's disease exhibiting freezing of gait.Participate in data acquisition for the project.Collaborate with graduate students to conduct the project.Good understanding of signals and system processing. Programming skills. Interest in human motor control. Interest in teamwork.
This project is prompted by the recent availability of two large databases of genealogical and genetic data for the French-Canadian founder population: specifically, a complete genealogy of 4 million individuals and genetic data for over 10,000 individuals. This presents multiple opportunities and challenges. First, there are many questions about selection, demography, and genetics that can be answered for the first time using this information. The student's task will be to use the data to search for regions undergoing recent and strong selection. This project will build on current efforts in the lab to reconstruct the transmission of alleles in an extended genealogy. Based on this work, the student will develop a test to identify regions with unusual transmission patterns within the genealogy, and combine this information with other approaches that seek to identify selection by comparing populations or species, and by using biological and historical information. In doing so, the student may need to develop new mathematical or statistical tools, since most current approaches were not designed to handle such large genealogical datasets. The student will also analyze unique, large datasets with an opportunity to answer important biological and mathematical questions.    We develop mathematical, statistical, and computational models for complex genetic and biological processes. The spatial distribution of genetic diversity, whether it be across the human population or within a tumor growth, can tell us a lot about biology, evolution, and medicine. Because these can now be measured for the first time, there is a renewed need for new, creative approaches that account for the messiness of biology but remain tractable. . The student will perform her research in my group located in the McGill University and Genome Quebec Innovation Centre. I expect to meet at least once a week with the student. The primary role of the student is to learn, be curious and motivated, and to be a good team player. The student will be part of a team working towards a common goal. As such, she will be responsible for organizing research, performing research, and presenting results. The bulk of the work will be in improving the existing code base to refine our simulation models, performing simulations/analyses, and interpreting the results. The student will present short progress updates during lab meetings, and a final report or publication.  The code and research developed during the internship should be well documented, so that the project can be continued after the student has left.The student needs to be at ease programming (ideally c++ or python), and have some training in mathematics or statistics. Backgrounds in the following fields/topics are all assets, but not required:GeneticsVersion control/gitAnthropology, history, or genealogy
This project was prompted by the recent report that free-floating clusters of tumor cells play a central role in the development of metastasis of breast cancer1. The existence of such tumor cell clusters has been know for a while, but their importance in metastasis formation provides a strong argument for a better quantitative understanding of their formation.  At the same time, researchers in our genome center and elsewhere are developing experimental methods for the study of within-tumor diversity. Thus we will soon be able to experimentally test detailed predictions from mechanistic models--now is the perfect time to start developing them. This project aims to build a toy model of tumor cell cluster heterogeneity. This is a challenging problem, because malignant tumors contain hundreds of millions of cells, which cannot be jointly simulated. The aim of this project is to simulate tumor growth for a subset of the tumor that is large enough to give us an idea of the clonality within tumor cell clusters, yet small enough that it can be simulated. The challenge lies in the mathematical modelling of the rest of the tumor and surrounding tissue. This is an ambitious project, but even the crudest toy model will give us insight into tumor dynamics. As a specific and achievable deliverable, we will start with a uniform tumor patch and simulate the evolution of this patch according to a Cellular Potts model. Building on existing simulation code, we will initially focus on the emergence of a cells with modified adherence coefficient in an otherwise uniform tumor patch near the tumor boundary--adherence is implicated in metastasis formation, but the precise mechanism is unknown. These simulations will enable us to study the very first moments of metastasis formation and make experimental predictions about the diversity in circulating tumor cells. We develop mathematical, statistical, and computational models for complex genetic and biological processes. The spatial distribution of genetic diversity, whether it be across the human population or within a tumor growth, can tell us a lot about biology, evolution, and medicine. Because these can now be measured for the first time, there is a renewed need for new, creative approaches that account for the messiness of biology but remain tractable. . The student will perform her research in my group located in the McGill University and Genome Quebec Innovation Centre. I expect to meet at least once a week with the student. The primary role of the student is to learn, be curious and motivated, and to be a good team player. The student will be leading her own project within a larger effort. As such, she will be responsible for performing literature search, organizing research, and presenting results. The bulk of the work will be in improving the existing code base to refine our simulation models, performing simulations, and interpreting the results in light of experimental data generated by collaborators. The student will present short progress updates during lab meetings, and a final report or publication.  The code and research developed during the internship should be well documented, so that the project can be continued after the student has left.The student needs to be at ease programming in python and/or C++, which are the languages used in the existing code base. Students with extensive experience in other languages can also apply--they will likely have to learn python. Backgrounds in the following fields/topics are all assets, but not required:GeneticsCancer biologyBiophysicsFluid dynamicsVersion control/git
The goal of this project is to develop deep learning approaches to interpret individual genomes. Current goals are to use these approaches to recover missing data from individual genomes, to identify whether a given genetic variant is harmful, and more generally to predict and help explain the impact of genetic variants on biological function. A typical summer project will involve developing a deep learning architecture for a specific project, implementing it, and testing it on human genetic data.We develop mathematical and statistical tools to understand human genetic diversity and its relation to human history and biology. We have built genetic models to learn about human history, such as the Out-Of-Africa even or the Great Migration, as well historical models to learn about biological processes (such as recombination or metastasis).  Most of the work is computational. The student will build one or many deep learning models, likely using the Keras library, for a biological or experimental process in genomics. There student will then obtain the data (either from public sources, or from data generated by ourselves or our collaborators), apply the models, and interpret the findings. He will likely work in a team with graduate students from the Human Genetics and Computer Science departments.  Strong quantitative skills are required, as is experience programming in python or Theano/Tensorflow.  Students with extensive experience in other languages can also apply. Backgrounds in the following fields/topics are all assets, but not required:GeneticsVersion control/gitMachine learning
Autour (French for "Around", pronounced "oh tour") is an eyes-free mobile system designed to give blind users a better sense of their surroundings. Although other systems emphasize navigation from one specific location to another, typically accomplished by explicit turn-by-turn instructions, our goal is to use ambient audio to reveal the kind of information that visual cues such as neon signs provide to sighted users. Once users notice a point of interest, additional details are available on demand.Development of Autour has been ongoing since 2009, supported by funding from the Secrétariat du Conseil du trésor of Québec through its "Appui au passage à la société de l'information" with extensions and improvements supported by a Google Faculty Research Award, the E. Ben and Mary Hochhausen Award from the Canadian National Institute for the Blind (CNIB), and the Canadian Internet Registration Authority (CIRA)'s Community Investment Program..  The app is now in use by thousands of visually impaired individuals worldwide.  Our lab works with mobile and wearable technologies to augment the user's awareness of their environment and allow them to interact with information content and other people more effectively.The selected student will be responsible for investigation, design, implementation, testing, and refinement of several new features we are incorporating within the existing codebase.  These include further user of smartphone sensors, more advanced interaction capabilities, and leveraging of deep learning architectures for scene description and language understanding.Despite powerful computer-vision-based scene understanding technologies, there has been limited progress in rendering such information in a manner relevant to the visually impaired. (Expensive) commercial systems such as OrCam and UPenn's "Third Eye", based on special-purpose eyewear, require additional hardware purchase, which may be prohibitive for most users.  Fortunately, real-world description services through cloud computing or crowdsourced services have recently become available, e.g., VlzWlz (http://viswiz.org/) and TapTapSee (http://taptapseeapp.com/).  The student will work on integrating such "live" scene description capabilities with an understanding of the user's context so as to go beyond simply describing the environment, but to offer guidance that helps users accomplish their tasks, e.g., being made aware that there are several steps leading up to a particular building entrance, being guided to the urinals in a public washroom, and being directed within indoor environments such as shopping malls and grocery stores where GPS is unavailable to provide geospatial references. Strong mobile development skills (Android and/or iOS).  UI and interaction design experirence would be a strong asset.
Our camera array architecture, initially developed for remote viewing of surgical (medical) procedures, provides real-time viewpoint interpolation capabilities, allowing users to "look around" the scene as if physically present.  We are now interested in applying this architecture to more general video-mediated activities, including face-to-face videoconferencing, and exploring the potential to leverage mobile interaction with the array in a manner that compensates for the limited screen real estate of mobile devices.  This project will examine the qualitative experience of telepresence when using a smartphone display as a mobile window into the remote environment, and will investigate the options for rendering the interpolated output on a 3D display, e.g., Occulus Rift.Initiated by our participation in the Health Services Virtual Organization (HSVO) project (http://srl.cim.mcgill.ca/projects/hsvo/), we developed a camera array architecture for remote viewing of cadaveric dissections from arbitrary viewpoints.  The system was deployed in a medical simulation centre, from where it captures cadaveric dissection sessions and other simulated medical procedures.   Using a conventional web browser, remote medical students may view these procedures in real-time, choosing their vantage point as desired.A second phase of this project developed a prototype "mobile telepresence" window, allowing the user to view a remote space through the "window" of a smartphone, moving around the scene. The student will work under the PI's supervision, first becoming acquainted with the existing software and hardware architecture,  in part through familiarization with the relevant literature, including publications from our laboratory describing the camera array and its user interface.  From there, the student will design and carry out a formal experiment to evaluate the user experience and performance characteristics of the camera array to support interaction with a group of individuals at a (simulated) remote location, using pre-recorded multi-camera video footage for reproducability of identical content between conditions. Depending on the progress of these activities, the student will ideally also be involved in the design, implementation, and testing of solutions to one or more of the following problems:1. rendering a 3D stereoscopic display from the dual-interpolated views that the array can generate2. implementing a dynamic camera-swapping selection mechanism based on the current set of requested viewpoints to achieve maximum quality and smoothness as users move between views3. evaluating the limits of scalability of competing rendering architectures, in which interpolation is carried out client-side rather than server-side4. incorporating recording functionality so that a sufficient subset of the camera outputs can be saved for on-demand viewing of the sessions at a later dateExcellent programming skills (especially C++) and systems-building experience are essential.  Basic familiarity with computer vision, computer graphics, or mobile device development (highly desirable) would lend themselves well to one or more specific topics described above.
The various hardware and software prototypes we are developing, in collaboration with an industrial partner, are intended to explore the potential to leverage this modality, especially in mobile applications, informed by the currently available commercial technology available.  For this purpose, we focus on energy efficient, wireless devices that can be worn by users, and that are capable of both sensing human input and delivering richly expressive vibrational stimuli output to the wearer's foot.   Communication runs over BLE, such that the apparatus can be controlled from a smartphone.   Potential applications span the gamut from rehabilitation therapy and sports training to information communication, virtual reality, and immersive gaming.  This project will involve the development of novel haptic footwear intended to combine the capabilities of rendering vibrotactile feedback with proprioceptive (motion displacement) effects, carry out experimentation of the perception of multimodal stimuli, and extend our development of haptically augmented mobile training activities, e.g., in dance or sports, that offering compelling user experiences without the need for a visual display.The recent emergence of high-fidelity haptics in consumer electronics and the parallel development of new generations of actuators mean that richly expressive haptic communication (utilizing the sense of touch) is well on its way to becoming part of the default user interface.  In our lab, we work on explicit and implicit communication through the haptic channel. Students will work on one or more of the following topics, based on suitability of their background and interests:1. Building on our ongoing hardware prototyping efforts, which resulted in several generations of insoles capable of sensing and actuation to produce tactile patterns on the user's foot, the student will help develop the next iteration with more powerful actuators and additional output modalities, using audio transducers, embedded in the insole, to provide spatially coherent multimodal feedback to the user.    2. Investigate how existing knowledge related to tactile actuation patterns can be transferred effectively to stimuli delivered to the feet, how this knowledge can be leveraged to improve the perception of haptic patterns, in particular, when rendered at the point of foot-ground contact during the gait cycle, and how perception can be enhanced through the combination of haptics and audio synthesis.  Experiments will include investigation of patterns ranging from simple tactons to simulated ground surfaces, and include the possibility of rendering illusions such as sliding by cyclic patterns of actuation. 3. Combining the insole hardware with specific haptic patterns found to be effective for the communication of various information cues, investigate the optimal timing of such information delivery during the gait cycle, and how perception can be enhanced through the combination of haptics and audio synthesis.  Experiments to be conducted include investigation of patterns ranging from simple tactons to simulated ground surfaces, and the possibility of rendering illusions such as sliding by cyclic patterns of actuation.4. Integrating the knowledge and results of the other activities above, develop and validate one or more haptic-enhanced applications suitable for mobile use, such as for sports or dance training, guidance, gaming, and rehabilitation feedback related to gait problems.Strong mechatronics engineering and/or electronics skills, DIY experience, sensor integration, software development, in particular on mobile platforms, and reasonable understanding of signal processing are highly valuable.  Any prior experience with haptic technologies would be beneficial.
Firefighters and other first responders often face highly challenging environments, for which sensory awareness of their surroundings is limited.  As a potential solution to this problem, we integrate various sensors with a hands-free, see-through augmented reality display to enhance their sensemaking and communications abilities.  This project arises from research we carried out initially through a pilot project funded by the Mozilla Gigabit Community Fund to develop solutions that enhance workforce training.  This effort involved a collaboration with the Bonner Springs Fire Department, with whom we carried out development and testing of a firefighter training tool, and explored additional requirements for ongoing development.Our approach is based on equipping firefighters with a heads-up augmented reality display that provides valuable information related to their task.  The goal is to increase the effectiveness of first responder activity by providing real-time information related to the responder's context, e.g., map information, location of other responders nearby, position beacons left by other responders to indicate important positions or objects in the environment, a visualization of a breadcrumb trail showing path(s) they have followed, and temperature readings from an optical thermometer.In addition, position and point-of-view video from responders, acquired from their AR headgear, is streamed to an operations manager for planning and coordination purposes. The video stream increases the coordinators’  understanding of the emergency by allowing them to monitor the activity of the responders precisely from an overhead view or from the perspective of any member of the response team.  Such acquisition of video also serves as a valuable assessment and debriefing tool. Responders are also able to review their own performance and improve on it.Although various challenges remain with respect to accurate and robust indoor positioning, we will employ a combination of sensors, including Project Tango hardware, for proof-of-concept purposes.Our lab works with mobile and wearable technologies to augment the user's awareness of their environment and allow them to interact with information content and other people more effectively.Guided by suggestions from firefighter advisors, who are leaders in augmented responder technologies, the student(s) will work on the design and implementation of a subset of features, listed below, which have been identified by a survey of firefighters as important to their tasks.   Testing of the resulting functionality may be carried out initially with members of the university safety office.UI design for object taggingDirection of Travel indicatorNumbered waypoints or breadcrumbsDifferentiate between teams or individuals (colors and icons)Time stamp for data displayAbility to create a waypoint or breadcrumbDifferentiate with color different waypoints: Hazard / Danger, Victim, Egress, Fire Location, Entry Point, Other TeamsIncident command having the ability to add waypoints / landmarks for crewsDifferent elevationsSplit screens for incident commandIntegration of additional sensors such as thermometer and heart-rateActivated pings for down Fire FighterLast known waypoint for Down or lost Fire FighterInactivity alert available for Incident command, RIT team (Rapid intervention team).Delete & Filter options for breadcrumb and marker displays during operationExternal Feeds - example is an overhead drone video feed.Multiple HUDs that have different display optionsIntegrate HUD with SCBA data, heart rate, etc.Accelerometer and auto alerts based on this information.Alerts for ambient or target temperature changesStructure heat mapLadder markers to help indicate location for escape or tools.External markers for internal crew info (in addition to ladder markers)Enthusiasm and independent problem-solving ability are critical.  Experience with Android development is mandatory. Familiarity with BLE, interfacing with sensor hardware, and the Unity engine are highly desirable. 
SIGNIFICANCE. 30-40% of adult North Americans are affected by non-alcoholic fatty liver disease (NAFLD), and more than 20% suffer from metabolic syndrome. These related conditions are major risk factors for type 2 diabetes and cardiovascular disease. Liver steatosis is likely the “driving force” for cardiometabolic disease. Moreover, NAFLD frequently progresses to liver cirrhosis or liver cancer. As the numbers of NAFLD patients continue to rise worldwide, the disease presents a prime challenge for health care.BACKGROUND. The liver coordinates multiple metabolic pathways and is especially vulnerable to the loss of lipid homeostasis. Long-term lipid storage in the liver can cause toxicity and ultimately organ failure. Extensive lipid droplet formation is characteristic for NAFLD. Liver cells control lipid metabolism and storage; they are key to the development of NAFLD.RESEARCH. Our project will examine in detail the properties of fatty livers. We will investigate these questions at the cellular, organ and organismal level.EXPECTED  OUTCOMES. We expect to gain a detailed understanding of the molecular and cellular events that lead to NAFLD. This knowledge will help to prevent NAFLD and its progression to liver cirrhosis, liver cancer or cardiometabolic disease. Given the large number of individuals that are affected by NAFLD globally, our work will be crucial to combat a serious metabolic disease.Our laboratory is particularly interested in the impact of metabolism stress, or aging on human health. All of these factors make significant contributions to the onset and progression of some of the most debilitating diseases. This includes liver disease, type 2 diabetes, cancer and aging.Our group investigates these problems with modern methods in physiology, cell biology and biochemistry. We have special expertise in state-of-the-art imaging, high throughput screens and other cutting-edge technologies. The current project is an innovative approach that is relevant to the health of numerous individuals world-wide. Specifically, we will explore novel avenues to treat liver disease.The student will be involved in all aspects of the project. Together with the supervisor and other members of our group, the candidate will plan and optimize the research strategy, conduct experiments and trouble-shoot, if necessary. The student will actively participate in the interpretation of results and will keep appropriate records of all experiments. The candidate will discuss her/his data at lab meetings and present results at local scientific conferences. The student will work closely with other lab members and collaborators. The candidate will have the opportunity to attend scientific seminars and research meetings.The student will perform and participate in the following activities:(1) Measure the production of lipid droplets in cultured cells and liver tissue.(2) Determine how pharmacological drugs alter the formation of lipid droplets.(3) Assess how pharmacological drugs impact the survival of NAFLD and healthy liver cells.(4) Participate in the data analysis and interpretation.(5) Based on the candidate’s research, he/she will contribute to the writing of a scientific paper. Throughout the project, the student will acquire new research methods and use state-of-the-art instrumentation. This includes, but is not limited to, advanced high resolution microscopy, quantitative imaging, metabolomics and other modern methods in cell biology, biochemistry and physiology. The ideal candidate will have a good theoretical background in cell biology, physiology or related fields. Enthusiasm, scientific curiosity and the ability to work in an international team are essential. To this end, the student can communicate in English, both orally and in writing. Previous research experience at the bench is an asset, but not mandatory.
SIGNIFICANCE. Organ functions decline during aging, and the most profound changes occur in the kidney. More than 50% of the elderly suffer from kidney dysfunction. This is significant, because the loss of kidney performance severely affects other organs and thereby overall health. Worldwide, many human populations age. Therefore, new strategies to preserve kidney function in aging individuals are urgently needed.BACKGROUND. Aging is the “continuous loss of physiological integrity”. This loss increases the probability of death. Kidney functions deteriorate during aging. Our project will address these important health problems by focusing on molecular chaperones. Molecular chaperones are proteins that participate in numerous cell functions. They are the first line of defense against kidney injury and cellular stress. Molecular chaperones are a critical support system that helps the kidney to survive the “stress of aging”. It is not understood why molecular chaperones fail when kidneys age.HYPOTHESES. (1) We propose that molecular chaperones do not function properly in the aging kidney. This causes kidney failure in the elderly. (2) Pharmaceutical drugs can improve the actions of molecular chaperones and thereby prevent the loss of kidney performance during aging.  RESEARCH. Our studies will define the role of molecular chaperones for kidney aging. To achieve this, we developed model systems for kidney cells that recapitulate the hallmarks of aging. Using these models, we will define fundamental aspects of kidney cell aging.EXPECTED  OUTCOMES. The aging-related decline in kidney function has significant impact on human well-being. Despite the importance of molecular chaperones, little is known about their performance in the aging kidney. Our research project will begin to fill this gap. We expect to identify new avenues to prevent or slow down the loss of kidney function during aging. Ultimately, we will apply this knowledge to preserve kidney performance in the elderly. Our laboratory is particularly interested in the impact of aging, stress, or metabolism on human health. All of these factors make significant contributions to the onset and progression of some of the most debilitating diseases. This includes cancer, type 2 diabetes and aging-associated organ failure. Our group investigates these problems with modern methods in physiology, cell biology and biochemistry. We have special expertise in state-of-the-art imaging, high throughput screens and other cutting-edge technologies. The current project is an innovative approach that is relevant to the health of numerous individuals world-wide. Specifically, we will explore novel avenues to preserve healthy kidneys.The student will be involved in all aspects of the project. Together with the supervisor and other members of our group, the candidate will plan and optimize the research strategy, conduct experiments and trouble-shoot, if necessary. The student will actively participate in the interpretation of results and will keep appropriate records of all experiments. The candidate will discuss her/his data at lab meetings and present results at local scientific conferences. The student will work both with lab members and our collaborators. The candidate will have the opportunity to attend scientific seminars and research meetings.Throughout the project, the student will acquire new research methods and use state-of-the-art instrumentation. This includes, but is not limited to, advanced high resolution microscopy, quantitative imaging and other modern methods in cell biology and physiology.The student will perform and participate in the following activities:(1) Measure the aging-associated damage to kidney cells.(2) Quantify the changes in chaperone performance in aging kidney cells.(3) Assess how pharmacological drugs impact chaperones in kidney cells.(4) Evaluate how pharmacological drugs slow down kidney cell aging.(5) Participate in the data analysis and interpretation.(6) Based on the candidate’s research, he/she will contribute to the writing of a scientific paper. The ideal candidate will have a good theoretical background in cell biology, physiology or related fields. Enthusiasm, scientific curiosity and the ability to work in an international team are essential. To this end, the student can communicate in English, both orally and in writing. Previous research experience at the bench is an asset, but not mandatory.
Cancer treatment puts an enormous burden on patients, their families and the health care system. This burden is heightened by complications that limit the success of current therapies. Thus, novel strategies are mandatory to provide treatment that is efficient, safe and beneficial to many patients.Functionalized nanoparticles provide unique tools to interfere with tumor growth and kill cancer cells. To use nanoparticles successfully for medical applications, it is mandatory to understand how they interact with cells.This project is dedicated to the development of new nanoparticles that eliminate cancer cells. Together with our collaborators, we generate nanoparticles with exceptional properties. These properties will eradicate cancer with extraordinary efficiency. The proposed research will design and produce new nanoparticles. For future therapies, it is critical to characterize the nano-bio interface and optimize the nanoparticles for cancer cell killing. To achieve this, we will address the following fundamental questions:(1) What are the optimal nanoparticle properties that ensure the effective killing of cancer cells?(2) What is the impact of these nanoparticles on normal cells?(3) How do the nanoparticles enter tumor cells?(4) How do the nanoparticles kill tumor cells? Specifically, which cellular organelles are damaged by the nanoparticles?At present, cancer therapy faces overarching challenges: (i) Effective elimination of cancer cells, (ii) drug resistance, and (iii) the toxicity of treatment. To overcome these challenges, our research focuses on new technologies that are based on nanoparticles. To kill cancer cells, we will apply an innovative multidisciplinary approach and use high-tech instrumentation. Given the large number of cancer patients and the difficulties that continue to limit treatment success, the completion of our project will be of high benefit to society. It will be relevant to the health of many patients worldwide.Our laboratory is particularly interested in the impact of stress, metabolism, or aging on human health. All of these factors make significant contributions to the onset and progression of some of the most debilitating diseases. This includes cancer, type 2 diabetes and aging-associated organ failure. Our group investigates these problems with modern methods in physiology, cell biology and biochemistry. We have special expertise in state-of-the-art imaging, high throughput screens and other cutting-edge technologies. The current project is an innovative approach that is relevant to the health of numerous individuals world-wide. Specifically, we will explore novel avenues to kill cancer cells.The student will be involved in all aspects of the project. Together with the supervisor and other members of our group, the candidate will plan and optimize the research strategy, conduct experiments and trouble-shoot, if necessary. The student will actively participate in the interpretation of results and will keep appropriate records of all experiments. The candidate will discuss her/his data at lab meetings and present results at local scientific conferences. The student will work both with lab members and our collaborators. The candidate will have the opportunity to attend scientific seminars and research meetings.Throughout the project, the student will acquire new research methods and use state-of-the-art instrumentation. This includes, but is not limited to, advanced high resolution microscopy, quantitative imaging and other modern methods in cell biology and physiology.The student will participate in the following activities:(1) Measure the toxicity of nanoparticles for cancer and normal cells.(2) Define the mechanism of nanoparticle uptake.(3) Determine how nanoparticle kill cancer cells.(4) Participate in the data analysis and interpretation.(5) Based on the candidate’s research, he/she will contribute to the writing of a scientific paper. The ideal candidate will have a good theoretical background in cell biology, physiology ot related fields. Enthusiasm, scientific curiosity and the ability to work in an international team are essential. To this end, the student can communicate in English, both orally and in writing. Previous research experience at the bench is an asset, but not mandatory.
Recent breakthroughs in cell biology revolutionized the science and research of neurodegeneration. Thus, it became clear that the transport of macromolecules in and out of the cell nucleus is critical for the formation of toxic aggregates that are linked to neurodegeneration. Prominent examples of such disorders are Alzheimer's disease (AD), Huntington's disease, amyotrophic lateral sclerosis (ALS) and frontotemporal dementia (FTD).While nuclear transport is essential for the onset and progression of neurodegeneration, the molecular players and their contribution to disease are not well understood. It is the goal of our studies to define these processes and identify new potential drug targets. Long-term, our research project will help to develop new therapeutic strategies for neurodegenerative and other diseases that are caused by toxic aggregates.Our laboratory studies the impact of aging, stress, or metabolism on human health. These factors contribute to the onset and progression of some of the most debilitating diseases. This includes many forms of neurodegeneration. Neurodegeneration is often characterized by the formation of toxic protein aggregates. Little is known about the biogenesis of such aggregates. Our group investigates these questions with modern methods in physiology, cell biology and biochemistry. We have special expertise in state-of-the-art imaging, high throughput screening and other cutting-edge technologies. The current project is a new and exciting approach to examine the formation of toxic cellular aggregates.The student will be involved in all aspects of the project. Together with the supervisor and other members of our group, the candidate will plan and optimize the research strategy, conduct experiments and trouble-shoot, if necessary. The student will actively participate in the interpretation of results and will keep appropriate records of all experiments. The candidate will discuss her/his data at lab meetings and present results at local scientific conferences. The student will work closely with other lab members and collaborators. The candidate will have the opportunity to attend scientific seminars and research meetings.The student will perform and participate in the following activities:(1) Measure nuclear transport and the production of toxic aggregates in cultured cells.(2) Use pharmacological drugs to prevent or reverse the formation of toxic aggregates.(3) Measure how pharmacological drugs change the survival of aggregate forming cells.(4) Participate in the data analysis and interpretation.(5) Based on the candidate’s results, he/she will contribute to the writing of a scientific paper. Throughout the project, the student will acquire new scientific methods and use state-of-the-art instrumentation. This includes, but is not limited to, advanced high resolution microscopy, quantitative imaging, metabolomics and other modern methods in cell biology, biochemistry and physiology.The ideal candidate will have a good theoretical background in cell biology, physiology or related fields. Enthusiasm, scientific curiosity and the ability to work in an international team are essential. To this end, the student can communicate in English, both orally and in writing. Previous research experience at the bench is an asset, but not mandatory.
One fundamental question presented by late-onset genetic diseases like spinocerebellar ataxia type 6 (SCA6) is: why do disease symptoms not arise earlier? This is particularly puzzling in a disease like SCA6 where the underlying genetic mutation alters a protein that is known to be important for brain development. Why then does SCA6 not develop during childhood, instead of mid-life?Using a mouse model of SCA6 allows us to gain insight into the mechanisms that occur in the brain before disease onset, in order to understand what changes precede disease presentation.Our preliminary findings show that there are developmental changes occuring in the wiring and ourput of brain circuits in the cerebellum in developing cerebellum. Remarkably, a few weeks later when the cerebellum is mature, yet still before disease onset, circuit function has been restored. This suggests that compensatory mechanisms are recruited during development that allow the recovery of normal circuit function. Our hypothesis is that this compensation is what allows the disease to present in mid-life rather than during development. Our aim is now to identify the compensatory changes occuring at the level of individual neurons and their synaptic partners, by comparing the expression and function of proteins at three time points: during development, in young adult, and at the age of disease onset. By identifying and understanding these compensatory mechanisms, we may gain insight into the cellular processes that underlie the pathophysiology of SCA6.We want to understand the neuronal circuits that make up the cerebellum, the "little brain" at the base of the brain that is important for motor coordination and learning. We are interested in how these circuits change during development and across the aging brain, both in the healthy cerebellum and in disease. One focus of the lab is to study animal models of ataxias in order to understand the developmental alterations and pathophysiology that contributes to these cerbellar disorders, using electrophysiology, two-photon imaging, immunocytochemistry, transgenics, and behavioural approaches.Our Mitacs student will be trained to use immunocytochemistry to label proteins in neurons in the cerebellum from transgenic mice with SCA6 or other disorders. This student will learn to prepare and process tissue for immunocytochemistry, and to image this tissue using fluorescent (two-photon or confocal) microscopy. Images will be acquired, and the student will analyze the distribution, intensity, and subcellular localization of proteins in order to identify how the developing cerebellum adapts to preserve function in SCA6. She or he will work closely with a graduate student or post-doc who is conducting complementary electrophysiological experiments. The Mitacs student will join a dynamic group of motivated and skilled scientists, and thus needs to be hard-working, meticulous, and to have excellent critical thinking skills. We are looking for an enthusiastic and motivated student who wants to make a difference this summer! Some general laboratory experience is necessary, but we will train the right applicant in the required techniques. Ideally, the student should be deeply interested in brain function in health and disease, and should have already completed courses in neuroscience, and cell and molecular biology. She or he will work in a dynamic lab and should be open for the exciting learning opportunity that this provides. A student with a long-term goal to pursue graduate studies would be ideal.
The morphology and mechanical properties of the cell are maintained by the cytoskeleton, a set of biopolymeric filaments. The cytoskeleton is highly dynamic, constantly remodeling to allow changes in cell shape required for essential functions like cell division and motility. At the same time, cytoskeletal filaments serve as tracks along which motor proteins carry vesicular cargoes to different locations in the cell. Directed transport is critical, particularly for long cells like neurons that can extend up to 1 m in humans. These dual structural and trafficking roles place competing demands on the cytoskeleton - to simultaneously act as a solid to maintain cell morphology, and as a fluid to allow efficient movement of vesicular cargoes and organelles through the cellular space. To meet a diverse array of demands, cytoskeletal filaments continually polymerize and depolymerize and crosslinking proteins form dynamic bonds between filaments and to the cell membrane, allowing mechanical properties to be tuned across various time and length scales.The lab is currently focused on two main questions: (1) What are the molecular determinants of the cell’s mechanical properties? and (2) How do motor proteins function collectively and interact with the cellular environment to achieve the targeted trafficking of intracellular cargoes? To answer these questions, the lab uses approaches from single-molecule biophysics (Total Internal Reflection Fluorescence microscopy, optical tweezers, FRET), cell biology (live cell imaging, mammalian cell culture, in vitro reconstitution), and engineering (mathematical modelling, image processing and quantitative analysis).1. Assist in the design and assembly of optical components.2. Develop programs to control lasers, cameras, and data acquisition hardware for optical trapping and superresolution fluorescence microscopy.3. Perform imaging and optical trapping experiments in vitro and in living cells.Due to the multidisciplinary nature of the research, it is my goal to bring together students from diverse backgrounds (engineering, physics, biology, …) who work together on collaborative projects. We also spend a lot of time developing new microscopy and analytical techniques, so it is beneficial to have some interest in microscopy and programming.
A hallmark of cancer is widespread changes in gene expression, with thousands of genes often abnormally activated or repressed in cancerous cells compared to healthy tissue. These gene expression changes underlie the physiology and pathology of cancer. Among the most important factors involved in dysregulation of gene expression in cancer are microRNAs (miRNAs), which regulate several aspects of gene expression. Several miRNAs have been identified as tumour suppressors across various types of cancer, meaning that activation of these miRNAs could inhibit the growth and progress of tumour cells. However, we do not know how to modulate the activity of the majority of these miRNAs. The goal of this project is to identify biological pathways that can regulate the activity of miRNAs, using powerful computational methods that allow us to screen thousands of available RNA-seq datasets for identification of genetic and chemical perturbations that can activate tumour suppressor miRNAs.In this project, the trainee will become familiar with machine-learning methods and statistical inference approaches to infer the activity of various miRNAs from RNA-seq data. The trainee will apply these methods to hundreds of RNA-seq datasets in order to identify upstream regulatory mechanisms of miRNAs, revealing genetic changes and chemical treatments that can activate tumour suppressor miRNAs. This project provides an excellent opportunity to become familiar with methods for analysis of genomics datasets, gain experience in developing and/or applying machine-learning and statistical approaches for biomedical research, and engage in a multi-disciplinary project that involves both computational biologists from the Computational and Statistical Genomics lab and collaborators from other fields of cancer biology at McGill University. This internship is also a unique opportunity to contribute to the discovery of new candidate targets for controlling the behaviour of cancer cells, with the potential to lead to new therapeutic approaches.At the Computational and Statistical Genomics (CSG) lab, we develop computational methods to characterize the mechanisms that regulate gene expression, and create models that predict how defects in these regulatory mechanisms can affect the cell function and, eventually, human health. Our research encompasses the study of transcription factors, RNA-binding proteins, and microRNAs. We combine machine learning and statistical inference with large genomics datasets (such as ChIP-seq and RNA-seq data) to characterize the gene regulatory networks of these factors, genetic determinants of variation in their regulatory programs, and their association with human diseases.The student will participate in the following activities:1. Developing or implementing machine-learning algorithms and statistical methods for analyzing RNA-seq data2. Developing a compendium of available RNA-seq data including genetic and chemical perturbation experiments on human cell lines3. Applying methods from part 1 to data from part 2 in order to identify genetic/chemical perturbations that can alter the activity of various microRNAsThese activities will be in closed collaboration with the supervisor and other members of the Computational and Statistical Genomics lab at McGill University. The student will work closely with the lab members to become familiar with and contribute to various aspects of this project.Successful applicants should be pursuing or have completed an undergraduate degree in computer science, bioinformatics, biology or related areas. The candidates should be faimilar with Linux, and prefereably have working knowledge of at least one computer programming language, in addition to knowledge of biological concepts behind gene regulation and microRNAs. Familiarity with methods in computational biology, bioinformatics, machine learning and/or statistical inference are highly desired. Successful candidates should have the ability to work as a team member in a multi-disciplinary environment.
 This project is aimed at studying regulatory gene networks using budding yeast (Saccharomyces cerevisiae) as a model organism. In S. cerevisiae, glucose is the preferred carbon source and fermentation is the major pathway for energy production, even under aerobic conditions. However, when glucose is becoming scarce, ethanol produced during fermentation is used as a carbon source, requiring a shift to respiration. The shift from fermentation to respiration results in massive reprogramming of gene expression. For example, increased expression of genes for gluconeogenesis and the glyoxylate cycle is observed upon a shift to ethanol and, conversely, expression of some fermentation genes is reduced under these conditions.  An important player for the regulation of this process is the Snf1 kinase. It becomes activated under low glucose conditions resulting in the phosphorylation of a number of substrates that include DNA binding proteins such as Mig1, Cat8, Sip4 and Rds2. Mig1 is a transcriptional repressor that, following phosphorylation by Snf1, is inactivated allowing derepression of target genes such as CAT8. Cat8, Sip4 and Rds2 are members of the family of zinc cluster proteins. Cat8, Rds2 and Sip4 control expression of various genes involved in the utilization of non-fermentable carbon sources. For example, these factors control the expression of PCK1, encoding phosphoenolpyruvate carboxykinase (an essential enzyme for gluconeogenesis). We have identified additional regulators involved in the use of non-fermentable carbon sources such as the zinc cluster protein Ume6. The goal of the student’s project will be to define the exact role played by this factor. In summary, this project is based on a highly tractable system that provides an excellent model for studying networks of regulatory factors that are fundamental to all aspects of biology These studies should yield insights useful for biotechnological applications, such as the production of ethanol as a biofuel. My laboratory studies the role played by a major family of transcriptional regulators (called zinc cluster proteins) in budding yeast and the human fungal pathogen Candida glabrata. To uncover the role played by these factors, we use genome-wide expression profiling and location analysis as well as classical genetic analysis.The student will study the yeast transcription factor UME6. More specifically, the student will perform genome-wide location analysis (ChIP-chip or ChIP-seq) of Ume6. Expression profiling will also be done using a wild-type strain and a strain carrying a deletion of the UME6 gene.The student should have basic knowledge in microbiology and molecular biology.
Candida species are the fourth most common cause of hospital-acquired infections ranking just after staphylococci and enterococci with C. glabrata now the second most important cause of fungal infections in humans. Antifungals have a very limited number of targets and, quite often, development of resistance is observed. For example, resistance to the antifungals echinocandins can be caused by mutations in the genes encoding glucan synthase, the target of these drugs while some mutations in the CgPDR1 gene (encoding a transcription factor) results in hyperactivity of this transcriptional regulator and increased expression of genes encoding drug efflux pumps. Little is known about the biology of C. glabrata or the factors involved in its virulence. One project in my lab aims to characterize a family of transcriptional regulators, the zinc cluster proteins (ZnCPs), with emphasis on their roles in pathogenicity. ZnCPs form one of the most important families of fungal transcriptional regulators. ZnCPs are only found in fungi (and amoeba) and are characterized by a well-conserved cysteine-rich motif. The cysteine residues bind to two zinc atoms, which coordinate folding of the domain involved in DNA recognition. ZnCPs function in a very wide range of processes such as stress response and drug resistance. We have generated strains carrying deletions of most zinc cluster genes. Our initial screen of this library has identified a ZnCP that is essential for viability and a novel drug resistance pathway. One project is to understand the role played by the ZnCP CgPdr1 in modulating resistance to echinocandins. Our results suggest that CgPdr1 mutants can be divided into two classes: those that activate genes for azoles resistance and those required for echinocandin resistance. The student’s project will consist in identifying CgPDR1 target genes involved in conferring resistance to echinocandins.My laboratory studies the role played by a major family of transcriptional regulators (called zinc cluster proteins) in budding yeast and the human fungal pathogen Candida glabrata. To uncover the role played by these factors, we use genome-wide expression profiling and location analysis as well as classical genetic approaches.The student will study the Candida glabrata transcription factor PDR1. More specifically, the student will identify the CgPDR1 target genes involved in conferring resistance to echinocandins, a class of antifungal drugs.The student should have basic knowledge in microbiology and molecular biology.
The Rho family of small GTPases holds central functions in cell proliferation, migration, and adhesion. Alterations in Rho genes are linked to many human cancers and indicate a role in tumor invasion and metastasis. Cdc42 GTPase-activating protein (CdGAP, also known as ARHGAP31) is a member of the large family of RhoGAPs that negatively regulates the activity of Rac1 and Cdc42 small GTPases. Associated with a rare developmental disorder (the Adams-Oliver Syndrome), CdGAP plays important roles in the regulation of cell migration and proliferation during early development. In addition, CdGAP is critical during vascular development and act as an oncogene to promote breast cancer. In this project, we will use CdGAP-deficient mouse models and human breast cancer cell lines to test the hypothesis that CdGAP is a positive modulator of breast cancer through its transcriptional activity.  We will use various breast cancer cell lines and we will inactivate the CdGAP gene or introduce knock-in point mutations using the CRISPR/CAS9 approach. We will then examine the role of CdGAP in cell migration, adhesion, tumor formation, and metastasis in xenograft mouse models. Overall, this summer research project will highlight the importance of the protein CdGAP in the development of breast cancer, which may impact on the discovery of novel biomarkers and therapeutic strategies for breast cancer. Dr Lamarche-Vane’s lab investigates molecular mechanisms involved in the regulation of cell migration and adhesion, linked to development and human diseases. For instance, in the adult, migration events are involved in the normal physiology as well as in pathology such as metastasis. In embryogenesis, cell migration is an important feature of the development of the nervous system. Dr Lamarche-Vane is interested to uncover novel mechanisms underlying the role of the Rho GTPases in cell migration, in particular, in the developing nervous system and in the cellular processes leading to metastasis using global molecular and cellular approaches. The student will be matched with a postdoctoral fellow or a senior PhD student in the lab to be trained for the specific research project. The student will learn on a day-to-day basis cell culture, transfection, CRISPR/CAS9 approaches, western blot analysis and immunofluorescence. The student will be trained and then, will be able to accomplish independently the experiments under the supervision of the postdoc or PhD student. The student will learn how to critically analyze the data, how to organize them and will meet with Dr Lamarche-Vane every week to discuss the data and the follow-up strategies.  The student should have some basic knowledge of molecular and cellular biology. Some background in the basic signaling mechanisms involved in the regulation of cell proliferation and cell migration will help but is not absolutely essential. 
The McGill University group is involved in the ILC detector design and is pursuing R&D efforts for novel types of calorimeters and particle flow algorithms to determine particle jet energies and study detector response to unprecedented accuracy. One spectacular option is the first ever digital calorimeter, built in collaboration with the Argonne National Laboratory (ANL, USA). The work is performed in the framework of the CALICE international collaboration on innovative calorimetry.Particle physics aims to understand matter, space and time, and to unify all observable forces under a single theory of fundamental particles and their interactions, the Standard Model. Complementary to the recent successes of the Large Hadron Collider experiments at CERN with the discovery of the Higgs, the future International Linear Collider (ILC) will be able to investigate in details the nature of the Higgs, the mechanisms of electro-weak symmetry breaking and masses, as well as provide indications on dark matter.This internship would consist of analysing the test beam data taken at the international research center CERN with the prototype and another calorimeter to optimize their common response in terms of energy resolution and tracking capabilities.The candidate should be familiar with C++ programming. Basic understanding of particle physics concepts is not mandatory but would be an asset. The work would take place at McGill University under daily and close supervision.
The ATLAS group at McGill University has expertise in finding the Z particle in the central regions of the detector. This knowledge should now be extended to the challenging forward regions, where the identification efficiency should be determined and the calibration in energy ascertained in order to measure the Z production rates and calculate the cross-sections at the best possible accuracy.Particle physics studies the fundamental components of matter and their interactions.  2012 was the year of the discovery of the Higgs boson by the ATLAS and CMS particle physics experiments at the Large Hadron Collider (LHC) of the international research center CERN in Geneva. This has very deep implications on what we understand matter to be. And it is only the beginning, since we now have to investigate in details the properties of the Higgs. A few of the most distinctive channels are via the production of the Z boson, also one of the mediators of the electroweak force.The project involves several aspects of data analysis of the newest available data at 13 TeV energy. Access and manipulation of large data sets will be necessary. After event selection, the response of the detector to Z decay particles in the forward regions will be studied in details and added to the results obtained in the central region. The cross-sections obtained will then be compared to the predictions from Monte-Carlo simulations based on the Standard Model of particle physics. The work would take place under daily close supervision. For students who want to experience state-of-the-art fundamental science research!The candidate should be familiar with C++ programming. Basic understanding of particle physics concepts is not mandatory but would be an asset. The work would take place at McGill University under daily and close supervision.
The McGill University Spark Chamber project offers this opportunity. High voltage is applied between metal plates and sparks are generated there when cosmic particles pass through the chamber volume and ionize the gas, thus enabling to observe the particles. The detector covers all main aspects of experimental particle physics and is used both as a training tool and as a demonstrator for students and visitors.Particle physics aims to understand matter and to unify all observable forces under a single theory of particles and their interactions. Modern detectors, such as those located at the Large Hadron Collider at the international research center CERN, are gigantic, complex and powerful enterprises based on decades of experience and knowledge. There is however a need to relate to those concepts in a more accessible environment and at a human scale.This hands-on project would consist of re-assembling, optimising and using the chamber and its components. It involves high voltage setups, photomultipliers, gas flow, electronics, trigger logic, data acquisition (DAQ, with cameras or piezzo-electric devices) and online/offline analyses of the events.The candidate should have notions of electronics. Understanding of particle physics concepts would be an asset. The work would take place under close daily supervision. For students in search of a challenge!
We are currently using a Positron Emission Tomography (PET) approach with 18F-fluorodesoxy-glucose (18F-FDG) to quantify brain activation changes while subjects are walking.The successful candidate will use PET along with MRI data to analyze small brain nuclei involved in the control of locomotion in healthy and patient populations (Parkinson’s disease and stroke). The candidate will have the opportunity to use or develop skills in the Linux environment and work with several brain imaging software. The functional data will be quantified with respect to key anatomical landmarks. The candidate will have the opportunity to work along graduate students. Our research focuses on the neuronal substrates involved in the control of human locomotion. Areas of expertise include neuroscience, motor control, computer science and engineering. We use techniques such as movement kinematics, EMG, neuronavigated brain stimulation (TMS) and brain imaging with MRI and PET.  We study human locomotion both overground and on a split-belt treadmill.Analyze brain imaging data for a project..Collaborate with graduate students to conduct the project.Programming skills an asset. Interest in human motor control. Interest in teamwork.
Current methodologies allow for imaging of several of the brain’s function and anatomy. Modalities such as gray matter thickness, white fiber tracts, functional networks during rest (resting-state fMRI) and brain metabolism have been acquired in people with stroke or Parkinson’s disease which affect movement. The successful candidate will use both functional and anatomical imaging data along with behavioral outcomes to understand how disease affecting movement output also modulate brain networks. The candidate will have the opportunity to use or develop skills in the Linux environment and work with several brain imaging software. The candidate will have the opportunity to work along graduate students. Our research focuses on the neuronal substrates involved in the control of human locomotion. Areas of expertise include neuroscience, motor control, computer science and engineering. We use techniques such as movement kinematics, EMG, neuronavigated brain stimulation (TMS) and brain imaging with MRI and PET.  We study human locomotion both overground and on a split-belt treadmill.Analyze brain imaging data for a project..Collaborate with graduate students to conduct the project.Programming skills or previous experience with brain imaging an asset. Interest in human motor control. Interest in teamwork.
We recently showed that the bilateral superior parietal lobule (SPL) is a key region recruited during steering of locomotion and that the activation pattern of SPL is asymmetrical in subjects with chronic subcortical stroke. The SPL is a region of high integration, a hub of multisensory input and motor outputs and thus, it remains unclear if SPL influences steering of locomotion outputs directly or whether it is a result of other processes for complex locomotion such as sensory processing of information. Modulation of SPL with non-invasive brain stimulation might be a potential add-on to more effective locomotor training. Both electrophysiological and behavioral changes induced by SPL modulation must therefore be examined. The global impact of SPL for gait adaptation must be assessed on more locomotor tasks to understand the full impact of that region in the control of locomotion. Successful candidates will take part in electrophysiological measurements using transcranial magnetic stimulation. They will learn to use the equipment, optimize data analysis and prepare results for publication. They will also be involved in data collection of behavioral data in collaboration with a graduate student.Our research focuses on the neuronal substrates involved in the control of human locomotion. Areas of expertise include neuroscience, motor control, computer science and engineering. We use techniques such as movement kinematics, EMG, neuronavigated brain stimulation (TMS) and brain imaging with MRI and PET.  We study human locomotion both overground and on a split-belt treadmill.Learn to use brain stimulation tool. Analyze data for a project..Collaborate with graduate students to conduct the project.Interest in human motor control. Interest in teamwork.
The human malaria parasite Plasmodium falciparum is a single-celled microorganism with a complex life cycle, invading both hepatocytes and red blood cells (RBCs). It spends a great proportion of its life cycle within the RBC, a cell comprised mostly of hemoglobin and lacking nuclei and organelles. The invasion and subsequent modification of the RBC is a crucial step for its survival.To support its dynamic multiplication, the parasite takes up large amounts of RBC cytosol into a specialized acidic organelle: the digestive vacuole (DV). This organelle breaks down the RBC cytosol’s primary constituent - hemoglobin - to provide itself with nutrients crucial for growth.The DV is thought to have similarities to both tonoplasts (acidic intracellular vacuoles of plants) and lysosomes of mammalian cells. However, the absence of lysosomal acid phosphatase and glycosidase indicates that the DV of Plasmodium is a specialized organelle that evolved to efficiently degrade hemoglobin. Consequently, the parasite’s DV carries out a variety of specialized functions to ensure the survival of the parasite, including hemoglobin degradation, detoxification of oxygen radicals, ion homeostasis, and nutrient and/or solute transport across its membrane. The two most prominent and essential transporters (the multi-drug transporter PfMDR1 and the chloroquine resistance transporter PfCRT) situated on the DV membrane are not fully characterized and play an essential role in drug resistance. The functional role of these transporters, including the substrate(s) they transport, remains obscure. It is clear, however, that they did not evolve within the parasite simply to efflux drugs.The underlying biology of this complex organelle is poorly understood. Therefore, the objective of our research program is the development of an in-depth understanding of the molecular and cellular processes of the parasite’s digestive vacuole, as well as a better understanding of drug resistance mechanisms, using modern imaging techniques tailored to P. falciparum.Our research focuses on identifying the cellular and molecular mechanisms of drug resistance in the human malaria parasite Plasmodium falciparum. This work also attempts to unravel how the parasite alters the structure and physiology of the host red blood cell that contributes to the natural resistance of malaria in endemic regions.The lab’s main expertise is in live cell imaging techniques, physiology and cell signaling of apicomplexan parasites.After joining our lab the student will initially learn how to culture viable Plasmodium falciparum parasites, which is the starting point for all experiments for this project. The parasitic stages we propagate and are interested in are the blood stages. Therefore, all culturing will require the use of blood. The cultured parasites will be used in numerous different experimental assays, including but not limited to drug assays, parasite proliferation assays, cell death assays and live cell imaging assays (co-localization, FRAP, etc).The student will learn how to prepare all solutions and substrates required for the experiments and will learn how to set up the proposed experiment efficiently. Proper quantification of the acquired experimental data will be demonstrated, and the student will learn how i.e. different graphs can highlight different implications of the data collected. The student will be asked to document all work in a lab book in a detailed manner.The student will also attend our weekly lab meetings, where we discuss our project. At the end of the stay, the student will be asked to present their results in a final presentation to our group and a final written project report will be asked to be submitted.Students should have a good understanding of cellular and molecular biology. Experience with microscopy and microscopic techniques as well as cell culturing would be an asset but is not explicitly required.
The human malaria parasite Plasmodium falciparum is a single-celled microorganism with a complex life cycle, invading both hepatocytes and red blood cells (RBCs). It spends a great proportion of its life cycle within the RBC, shielded directly from the environment (i.e. the blood stream). How parasites communicate with one another while residing inside a RBC has long been speculated.Extracellular vesicles (EVs) are membrane-enclosed vesicles secreted by most cell types, both prokaryotes to eukaryotes, and contain a complex mixture of proteins, lipids, glycans, and genetic information. They have been isolated from many biological fluids and were observed to have multiple physiological functions ranging initially from reticulocyte maturation and later expanded to antigen presentation, coagulation, immunomodulation to signaling, to name a few. Their secretion and their role are in part determined by the specific micro-environments and the cell type from which they originate. It is well known in Leishmania that EVs that are released from this intracellular protozoan parasite enable interactions between the parasite and its external environment. Recent research has suggested the role of EVs and/or other soluble factors to play a role in malaria infection progression and transmission. For example, studies show that malaria patients infected with either P. falciparum or P. vivax had elevated levels of EVs, with increased numbers in patients suffering from severe disease, correlating with peripheral blood parasitemia. In malaria infections, EVs are reported to play a significant role in modulating parasite invasion of RBCs as well as the production of sexual stages (gametocytes) of the parasite, thus making them a very suitable diagnostic target.This project will study the role of EVs in parasite to parasite communication in the blood stages of the parasite to see if they can trigger the formation of the sexual stages of the parasite.Extracellular vesicles (EVs) are membrane-enclosed vesicles secreted by most cell types, both from prokaryotes to eukaryotes. They have also been isolated from many biological fluids and were observed to have multiple physiological functions. EVs participate in host-parasite interactions and in parasite-to-parasite communication during infections established by protozoan parasites and helminths. Our research focuses on understanding how parasite-to-parasite communication, allowing parasite survival, is achieved through the release of EVs derived from Plasmodium falciparum-infected red blood cells.After joining our lab the student will initially learn how to culture viable Plasmodium falciparum parasites, which is the starting point for all experiments for this project. The parasitic stages we propagate and are interested in are the blood stages. Therefore, all culturing will require the use of blood. The cultured parasites will be used in numerous different experimental assays, including but not limited to parasite proliferation assays and live cell imaging assays.The student will learn how to prepare all solutions and substrates required for the experiments and will learn how to set up the proposed experiment efficiently. Proper quantification of the acquired experimental data will be demonstrated, and the student will learn how i.e. different graphs can highlight different implications of the data collected. The student will be asked to document all work in a lab book in a detailed manner.The student will also attend our weekly lab meetings, where we discuss our project. At the end of the stay, the student will be asked to present their results in a final presentation to our group and a final written project report will be asked to be submitted.Students should have a good understanding of cellular and molecular biology. Experience with microscopy and microscopic techniques as well as cell culturing would be an asset but is not explicitly required.
This project is an extension of an ongoing research project investigating incidents of ostensible humour involving blackface occuring on Canadian university campuses.  Blackface is the phenomenon whereby usually white persons darken their skin with make-up or other products to temporarily impersonate black persons.  In that these incidents are reminiscent of, and often compared with, blackface minstrelsy performances of a more overtly racist historical period, this project is concerned with understanding what these incidents might tell us about the ways in which racial knowledge is represented, articulated and transmitted in a climate that claims the diminishing significance of racism?The project the student will be working on seeks to investigate incidents of blackface that happen beyond Canada in other societies where whiteness is dominant such as in Europe, and in white settler colonies such as Australia, New Zealand, and South Africa.  These are societies similar in some ways to North America, but with different histories.  The project seeks to:1) analyze the discursive context(s) within which these contemporary  blackface incidents are performed, articulated, justified, and apologized,2) explore how claims to humour function rhetorically to allow particular forms of racial knowing and not knowing3) understand how the colonial tropes of racism on which these acts seem to draw are or are not, learned, recognized, and forgotten4) explore the diverse ways in which these acts are experienced by black persons amid dominant claims to the diminishing significance of race5) explore how black communities understand and respond to these acts.6) determine similarities to/differences from the North American contextThis research will contribute to understanding how education at the elementary, secondary and tertiary levels, and in teacher education might be approached within a context of denial by attending to structural arrangements, and to the embodied aspects of contemporary racially-charged incidents.I am an educational researcher.  My work is broadly concerned with the following questions:What are the pedagogical processes—both within and beyond schools—through which racial inequity is learned and normalized? What are the mutually constitutive relationships among these processes, the knowledge they produce, and contested notions of national identity, citizenship, social justice, and belonging? Very importantly, how can we challenge racial inequity and its intersections? Who learns to do so, and how?I investigate these questions at both formal and informal educational sites using interdisciplinary Critical Race and Anti-/post-colonial frameworks. The student will be responsible for:on-line research through on-line media outlets and publicly available social media.  compiling/organizing data and enter it into Qualitative Analysis programs (NVivo)preliminary survey and analysis of the data for themes and patterns with the help of NVivo softwarereporting regularly to the Principal InvestigatorIn consultation with the PI, the student will also select appropriate reading material in the broad theoretical area of the study, and participate in discussions with other members of the research team.  Student may also be involved in preparing a research funding proposal.Through participation in this internship, the student will develop skill in the use of NVivo Qualitative Analysis Software and aspects of grant proposal writing.  The student will also gain experience in coding qualitative research data.  Through participation in this internship, the student will have the opportunity to receive support and mentorship from the PI who will offer a theoretical background in critical race theories, and mentorship in the design and execution of critical research and analysis.  The prospective students should have:Superior organizational and time-management skills in order to be able to work in a flexible work environmentExcellent analytical skillsExcellent written and oral communication skills and experience as part of a teamExcellent computer skills (email, word processing, spreadsheets, social media.  Database experience is an asset)Ability to recognize patterns and themesA  keen interest in matters of racial justice.The following are assets but not requiredAn academic background in post-colonialism and/or Critical Race Theory and/or social justice/equity studiesBackground working or volunteering in black communities, and or social justice initiatives
The search for neutrinoless double beta decays (0νββ) is extremely challenging. A unique advantage of a Xe time-projection chamber (TPC) detector is the possibility to locate the decay within the detector volume, and to extract into vacuum and identify Ba-136, the decay daughter of Xe-136. This so-called tagging possibility, combined with enough energy resolution to separate 0νββ from 2νββ decays, allows one to dramatically reduce the background of the measurement to virtually zero. The EXO collaboration has started development on nEXO, a multi-ton scale TPC. In addition, Ba-tagging techniques are under development. You will be working on the development of such a Ba-tagging technique with the EXO group at McGill. The focus of the development is the extraction of individual Ba-ions from xenon gas, i.e. the extraction of one ion from mols of xenon gas. We achieve this by using a radio-frequency ion-funnel and ion-manipulation techniques. So far, we could demonstrate that it is possible to actually extract ions from xenon gas of up to 10bar. The next step of the development will be the identification of the ion. In order to systematically study and optimize the ion-extraction mechanism, we will develop a laser-ablation ion source that will be placed in the xenon gas. A time-of-flight mass spectrometer is being developed to detect and identify the extracted ions. You will be working with other members of the group on SIMION simulations and the design of ion optics for the ion-extraction system. In addition, you will be involved in setting up hardware in the lab and testing ion-transmission efficiencies. For Ba-tagging, we are applying well established ion-manipulation techniques to further push the sensitivity of the future nEXO detector. This interdisciplinary research is very exciting because it applies different techniques to search for physics beyond the Standard Model.I am searching for neutrinoless double-beta decays in Xe-136. Such decays are forbidden in the Standard Model of Particle Physics since  lepton number conservation is violated. If this decay is observed, it would require the neutrino and anti-neutrino to be identical particles. Unfortunately, this decay has not been observed yet and the current limit on the half-life is more than 10^25 years. This search is extremely challenging and requires an underground mine for shielding against cosmic radiation. In addition to operating the current EXO-200 detector, I am involved in the development or new technologies for a future detector called nEXO.You will be working independently on the development of part of the Ba-tagging system. The whole system is currently being upgraded and improved so there is plenty of work. Depending on your interests, you will be involved in simulating and designing ion-manipulation techniques such as ion optics and ion guides, or the assembly and testing of individual components of the Ba-tagging setup. A LabVIEW control system has to be developed to monitor the individual operation parameters of the system and log their values. You can rely on members of the EXO group at McGill to support you and to help you with your project. We will to answer your questions and we are looking forward to discussing your ideas. A general background of physics would be helpful in understanding the concepts of our setup. However, an interested and motivated student will pick up the details while working on the project. A general understanding of computers will be helpful. SIMION is a powerful ion trajectory simulation toolkit with a gui that is very intuitive. For the lab work, excitement and motivation are all you need. We will instruct you in how to assembel ultra-high vacuum systems and design experiments.
nEXO searches for 0nbb events in a liquid xenon time-projection chamber. Radioactive decays will produce an ionization signal and the emission of scintillation light at 175nm. Both of these signals have to be recorded. In order to greatly increase the sensitivity of nEXO compared to current 0nbb detectors, new and advanced photon sensors have to be developed, characterized and tested before they can be applied to nEXO to record the scintillation light. The challenge is identifying photon sensor that can be operated at liquid xenon temperatures (168K),  and that are radio-pure without adding significant background to the 0nbb search. The collaboration has identified so-called Si photon multiplier (SiPM) detectors as the light detectors of choice and is pursuing their development.You will join the local EXO group at McGill, which focuses on integration of SiPMs into larger arrays and subsequent performance tests at room temperature and under cryogenic conditions. You will characterize UV light sources and use them to study SiPMs response functions.We are searching for lepton-number violating neutrinoless double-beta decays (0nbb) in Xe-136 as part of the EXO (Enriched Xenon Observatory) collaboration. If this decay is observed it would prove the existence of unknown physics beyond the Standard Model of particle physics. A positive observation would require the neutrino to be its own anti-particle, i.e. the neutrino has to be a Majorana particle. The current limit on the 0nbb half-life in Xe-136 measured by the EXO-200 collaboration is T_{1/2}>1.1 x 10^{25} years. In order to greatly increase the sensitivity of this decay, the collaboration started developing a next-generation detector, called nEXO.You will be embedded in the local nEXO group at McGill and learn about neutrino physics and detection techniques using liquid Xe. You will be working on the development of photon sensors as part of an international team of researchers. Your project will be well defined with achievable goals. You will perform every day lab work, and most studies and experiments within a small team of undergraduate and graduate students in our lab at McGill. Senior scientists at McGill and within the nEXO collaboration are happy to help you get started and will help you conduct your measurements. You will learn how to design (using SolidWorks), set up photon detection systems, and perform measurements using SiPMs. You will undertake systematic performance studies using a UV light source and measure intensity and pulse width of the detected photons. The project offers broad training in manual lab skills and photon detection techniques and offers a unique introduction to the fascinating field of neutrino physics.This project is aimed at undergraduate students at all levels, i.e., no special skills are required. All you need is an interest in learning and improving lab skills, and an interest in particle and nuclear physics. We use SolidWorks, LabView, Mathematica, and Python in every-day-business. Some knowledge in any of these programs/languages will help you get started, but is absolutely not required as we have local experts that are happy to assist you.
Despite the unquestionable progress in basic cancer research, which has included the use of computational approaches, the widespread application of the latter to cancer therapy design in a clinical setting is still elusive. However, quantitative approaches can significantly contribute towards better understanding the underlying biological mechanisms as well as the long-held goal of designing patient-specific therapeutic strategies. Specifically, constructing mathematical models that can reliably predict tumor growth and its response to therapy according to a patient’s individual characteristics can be used to achieve the latter goal. In this context, the present project aims at building spatiotemporal mathematical models describing tumor growth and the effects of therapy and validating these models using state-of-the-art 3D bioprinting (cell culture) methods. Specifically, we will use data generated from 3D bioprinting techniques developed in the research lab of Prof. M. Kinsella (Bioengineering), which are able produce in vitro models of tumor tissue capable of mimicking the mechanical, pathophysiological, and cellular heterogeneous state found in native tumors. The parameters of the developed models will be fine-tuned using the experimental data and the effect of varying several experimental parameters (e.g. initial position and concentrations of tumor cells and fibroblasts in the cultures) will be quantitatively assessed. The Biological Signals and Systems Analysis Lab at the Department of Bioengineering, McGill University conducts research related to the application of signals and systems theory to the life sciences. Specifically, we are developing methods for data-driven dynamic systems modeling/identification with a focus on nonlinear and time-varying systems. We are also interested in the applications of these methods to cerebral hemodynamics and autoregulation using multimodal approaches (Doppler ultrasound, functional MRI), functional neuroimaging (neurovascular coupling and particularly fMRI hemodynamic response function estimation, dynamic functional connectivity, resting-state networks), as well as computational oncology (modeling of tumor growth and therapy effects, .The student will first conduct a literature survey related to spatiotemporal models describing tumor growth and therapy effects. Based on that, he/she will select the model structure that is most suitable for the available experimental data (3D cell cultures). The selected model structures will be subsequently fitted to the data in order to provide better quantitative understanding of the underlying mechanisms and assess the effect of different experimental design parameters related to the 3D cultures.The student will be required to write scientific programming code and provide interpretation of the results in collaboration with Drs. Mitsis and Kinsella. The student will participate in the regular (weekly) meetings of Dr. Mitsis’ group (and occasionally Dr. Kinsella's group) and after completion of the internship he/she will present the results to the group as well as author a final technical report.Core background in Biomedical Engineering/ Bioengineering/ Chemical Engineering/ Electrical Engineering. Mathematical modeling (ordinary and partial differential equations), signal and image processing, time series analysis, some knowledge in biology (esp. cancer biology) desirable, self-motivated, ability to work in a diverse team.
The observation that spontaneous brain activity is not random noise, but is specifically organized in the resting human brain, termed resting state networks (RSNs), has generated a new exciting avenue of neuroimaging research, as it suggests that it is not necessary to use externally induced experimental protocols to drive brain activity. Functional connectivity RSN measures hold great promise as potential biomarkers; however, in order to realize this potential, the nature of RSNs has to be better elucidated. The objective of this project is to better understand the emergence of functional brain networks and their properties over multiple time scales by analyzing multimodal neuroimaging signals (fMRI, EEG or MEG) using simulated and experimental data (Human Connectome Project + data collected in our lab) combined with advanced network modeling methods (graph theory, hyperbolic geometry). We are particularly interested in the effect of physiological fluctuations (heart rate, respiration, arterial CO2) on RSN properties and particularly on their nonstationary characteristics. Furthermore, we will examine the role of the the hemodynamic response function (HRF) on the obtained connectivity patterns, which quantifies the relation between the underlying neural activity and the regional blood flow variations that are the main source of BOLD signal variations. This relation is termed neurovascular coupling and its role has not been fully elucidated yet. Neurovascular coupling has important implications for the statistical interpretation of fMRI experiments, particularly in populations where this coupling may be altered (aging subjects and patients, e.g. Alzheimer’s disease). Therefore, its role is important for accurate assessment of the true underlying neuronal connectivity from the BOLD fMRI connectivity measures.  The Biological Signals and Systems Analysis Lab at the Department of Bioengineering, McGill University conducts research related to the application of signals and systems theory to the life sciences. Specifically, we are developing methods for data-driven dynamic systems modeling/identification with a focus on nonlinear and time-varying systems. We are also interested in the applications of these methods to cerebral hemodynamics and autoregulation using multimodal approaches (Doppler ultrasound, functional MRI) as well as functional neuroimaging (neurovascular coupling and particularly fMRI hemodynamic response function estimation, dynamic functional connectivity, resting-state networks).The student will use forward biophysical models, which link neural activation to neuroimaging signals (fMRI/EEG/MEG) and which are part of major neuroimaging software packages (e.g. Fieldtrip/SPM), in Matlab in order to generate realistic neuroimaging time series. These time series will be used to quantify functional connectivity and gain a mechanistic understanding of the effect of the underlying biophysical model parameters or other factors (e.g. nonstationarities, physiological noise, HRF characteristics) on the observed functional connectivity patterns by designing and implementing a wide range of simulated data. He/she will also compare the results to real experimental data. The student will be required to read relevant recent scientific literature, write scientific programming code and provide interpretation of the results in collaboration with Dr. Mitsis. The student will participate in the regular (weekly) meetings of Dr. Mitsis’ group and after completion of the internship he/she will present the results to the group as well as author a final technical report.Core background in Electrical Engineering/ Biomedical Engineering/ Bioengineering/ Computer Science. Signal and image processing, time series analysis, systems modeling/ identification, knowledge in cerebrovascular physiology/ neuroimaging desirable, self-motivated, ability to work in a diverse team.
This project involves controlling a small flying robot to create light painting images in long exposure photographs.  This involves modeling camera, light exposure, and adjustments to the robot control to produce various line drawings.  Quadrotors are special because they can efficiently put all power into torque free lift, but they are also problematic because horizontal translation cannot be directly controlled (the robot must tilt to produce acceleration in the horizontal plane).  In this project, because the goal is to record images with a camera, we will explore modifications to the the robot control to take advantage of the camera projection, specifically, the fact it is not necessary to correct for flight errors that project to the same image location on the camera.  Thus the goal will be to transform a given line drawing into a robot flight plan that produces the drawing in an efficient manner while exploiting both the flight characteristics and the camera projection.  A neopixel light strip will be mounted on the robot as a controllable light source, which is convenient as these can be set with RGB colours and are easily controlled via serial communication using a library that can be installed on the robot firmware.  The project will involve both simulated experiments as well as physical experiments, building on an existing automatic flight control software that uses a motion capture system.My research involves computer graphics, physically based animation, skin deformations of articulated characters, motion capture, interaction, and physically based modeling of humans and animals. I am interested in control of simulated humans (locomotion, grasping, manipulation) in combination with natural phenomena such as the physics of rigid objects, deformation, and contact. Example application areas include computer animation for video games and movies, training simulations, ergonomics, and biologically inspired robotics and programming by demonstration. An important aspect of my work is the combination of real world measurements, approximate models, and physically based simulation. I am also interested in numerical methods, and audio.The role of the student will be to adapt existing flight control software for the purpose of light painting.  The student will write and test algorithms and software, and make decisions about techniques for improving the quality of the results. While this is primarily a software project, the student should be comfortable working with hardware and software.  The opensource crazyflie platform will be used, and this will involve recompiling and uploading firmware, and some soldering.  Software development will be in various languages, primarily C/C++ and python, and will involve aspects of network communication, linear algebra, optimization, and interfacing with multiple libraries.  Familiarity with computer graphics, vision, cameras and robotics will be an asset.  
Biobased materials, including biomass and wood pellets, are promising sustainable energy resources to replace expensive fossil fuels threatening our environment and global climate. Biobased residues and waste, as renewable multifunctional energy resources, cannot be only used for heating and power energy generation but also for greenhouse carbon dioxide enrichment and the improvement of soil structure via the biochar production. Thermochemical conversion of residues, using pyrolysis, gasification, and combustion, is among the typical approaches of biobased material utilization. Despite of remarkable potential of biobased materials as sustainable and renewable energy resources, enhancing their efficiency and reducing the toxic gas emission of this type of biofuels during the thermochemical conversion is essential to promote their commercial applicability. To reach these objectives, biobased materials are composed with a second agent. For instance, composite pellets of plastics and wood fibers are one of the industrialized alternative biomass with improved thermophysical properties. However, the energy sector still requires new composite biobased materials with optimized thermo-chemo-biological properties to increase their energy efficiency and decrease their negative environmental impact compared to conventional fossil fuels. The current research aims at developing novel composite biobased materials with an optimum combination of alternative constitutes. The research objectives are: 1) Multiphysics characterization of biobased pellets to identify biofuel compositions with dominant effects on thermal, chemical, and environmental properties. 2) Computational multiscale simulation of biobased composites for a wide range of constitute materials, particle size, and bulk geometry. 3) Developing a computational thermochemical model to simulate composite biobased materials in pyrolysis and gasification process. 4) Experimental studies on byproducts (biochar, syngas, and ash) of thermochemical conversion. 5) Conducting a multi-objective optimization to explore the optimum pellet geometry and volume fraction of material constituents to simultaneously maximize thermal energy generation and minimize the toxic gas emission during the utilization process.  The proposed research will be conducted at Advanced Multifunctional and Multiphysics Materials Laboratory (AM3L) directed by Dr. Hamid Akbarzadeh, who is an Assistant Professor in Bioresource Engineering Department and an Associate Member in Mechanical Engineering Department of McGill University. Inspired by biological systems where structural properties are integrated with sensing, actuating, and self-healing, Dr. Akbarzadeh research expertise is on design, simulation, and mathematical/numerical modelling of advanced multifunctional and energy materials. The specialized research areas are on multiphysics and multiscale simulation of advanced materials, multiferroic cellular solids, smart and biocomposites, bioenergy conversion, and functionally graded materials using computational and experimental methodologies.The students will work at the vibrant research group of AM3L under the direction of Dr. Akbarzadeh and will interact with graduate students working in this field. The research lab has active collaboration with other engineering departments inside and outside of McGill University as well as industrial partners. The research methodology is based on computational/theoretical simulation, via finite element and molecular dynamics simulation, experimental characterization and testing of biobased composites in gasifiers, and scanning electron microscope imaging to observe the microstructure of biobased composites. The roles of interns during the Mitacs Globalink research are to collaborate with members of AM3L for:1) Conducting a literature review on the alternative material constituents of composite wood pellets as renewable and green energy resources to identify the most promising agents for developing a new generation of biobased pellets.2) Implementing a multiscale finite element analysis to predict the overall multiphysics properties of novel composite pellets developed in this research, which will be employed for the heat and mass transfer analysis of biobased materials. Afterwards, finite element and/or finite volume methods will be used for the simulation of heat transfer, chemical reactions, fluid flow, and thermal stresses of solid components observed during the gasification and combustion of residues and wastes.3) Correlating the numerical results with those available for conventional biobased pellets, made of wood fibers and plastics. A series of mechanical, thermal, and chemical analysis along with the electron microscope imaging will be conducted on the advanced biobased composites. The thermogravimetric analysis (TGA), differential scanning calorimetry (DSC), mechanical shear and compression tests, and calorimetric/chemical measurements are a few examples of the planned experimental studies.4) Implementing the non-dominated sorting genetic algorithm (NSGA) to provide the Parreto-optimal of optimum geometries and material constitutions of advanced biobased composites to further improve their multifunctional properties.Due to the multidisciplinary framework of biobased composites, the research spans mechanical, biosystem, chemical, and civil engineering concepts and is also of interest to material scientists and mathematicians. The students should have an engineering background and capable of implementing either numerical or experimental techniques for characterization and simulation of combustion/gasification of biobased materials. Experience with finite element software like ANSYS, COMSOL, and Abaqus and coding in MATLAB and English proficiency are required. Previous experiences in research activities about composite materials, heat/mass transfer, and renewable energy and conducting experimental testing for material characterization (mechanical, thermal, chemical, and biological) are asset. 
An undergraduate student is sought to carry out interdisciplinary quantum mechanical modeling research on designing new technologies related to next generation batteries for applications in mobile electronics, renewable energy, and electric transportation.   The goal of this project is to build up a basic model which can be utilized to understand the operation of technologies such as solar fuels, electrochemical device sensors, and Li-ion batteries.   The end aim of this research is  to provide design solutions for the renewable energy sector as well as new sensing technologies for integrated more-than-Moore next-generation semiconductor devices.  The project will encompass the the development of mixed quantum−classical (MQC) nonadiabatic molecular dynamics (NAMD) modeling method of electron transfer reactions, via state-of-the-art computational physics/chemistry methods.   The applicant will work under the close training guidance of an experienced doctoral student, as well as the faculty member, and gain materials modeling, physical chemistry, electronic devices, and high performance computing expertise.   The project is intended to expose undergraduate students to research in a supportive mentoring atmosphere, encouraging their intellectual and professional development.   The Bevan Research Group explores nanoscale electronic materials and devices, to develop next-generation energy, computing, and sensing technologies.  This is accomplished through the application and development of “technology computer aided design” (TCAD) methods.  The ultimate goal of this research is to drive the design and discovery of new technologies through “electronic design automation” (EDA).    Group members research electronic materials and devices through advanced simulation methods.  This is rooted in the exploration of materials from the “bottom-up”, whereby material properties are tailored through atomic-scale and nano-scale modeling methods.   Research is often conducted in close collaboration with experimental groups.The applicant will work closely with a doctoral student to further the development of quantum based modeling approaches, in collaboration with the supervisor.   The work is computational and mathematical in nature and is primarily office based.    Applications should have a background and/or an active interest in applied mathematics, physics, or chemistry.   As the work is computational and mathematical in nature, a background in basic code development would be helpful.   Students with an engineering background interested in fundamental aspects of physics and chemistry are also encouraged to apply.
The goal of this project is to develop new technologies to reduce the prevalence of antimicrobials resistance genes in waste biosolids from activated sludge wastewater treatment plants. The project will investigate how useful are various pre-treatment technologies for the anaerobic digestion of biosolids for reducing antimicrobial resistance genes. The project, for the most part, will take place in the laboratory.  Laboratory-scale anaerobic digesters will be continuously operated for the 12 weeks. When the internship starts, the digesters will have been operated for some time and will be close at steady-state conditions.  During the internship time, several operation parameters will be tested including: the hydraulic and solids retention times, the temperature of operation, the pre-treatment intensity, and the source of solids to expose to the pre-treatment (influent WAS or partially digested solids). For this project, samples will be obtained from all phases of operation to analyse the prevalence of antimicrobial genes. The analysis of antimicrobial resistance genes will be done by a suite of microbiology and molecular (DNA or RNA based techniques). Antimicrobial resistant bacterial strains will be isolated to determione their mechanisms of resistance. Also, DNA and RNA will be extracted directly from environmental or reactor samples to quantify the presence of antimicrobial resistance genes. This quatification will be done by quantitative polymerase reaction (qPCR) analysis, and high-throughput sequencing analysis (e.g., Illumina sequencing). The intern will be involved in performing these assays in the lab.The spread of antimicrobial resistance genes through human communities in due in part to the horizontal transfer of these genes between microbial species during the handling and treatment of municipal wastewater/biosolids and animal manures. After disposal of water and biosolids, the resistance genes rejected in the environment migrate back to humans via the consumption of foods and water. Therefore, imrpoving the wastewater treatment processes is a key in reducing the environmental dissemination of antimicrobial resistance. Yet, engineering approach to mitigate this dissemination through waste handling and treatment are just starting to be developed. The main role of the student will be to assist graduate students in the wet-lab.  Tasks will include: preparing media, culturing bacterial strains, extracting DNA, performing PCR and qPCR experiments, and preparing samples for high-throughput sequencing. The intern will be trained by graduate students, and they will work in close collaboration with them. The intern will also be introduced and perform in part bioinformatics analyses.The intern will have to enter the data in Excel workbooks and generate graphs to observe trends. By the end of the internship, the intern will write a report and will make a short oral presentation in front of the research group.The intern should be interested detailed and precise laboratory work. This will include pipetting small volumes of water, and precisely weighing solids. Thus, they should have some laboratory experience, at least through university courses. The intern must also be interested to work with anaerobic microbes and with nucleic acid (DNA and RNA) samples. Such samples require extra care to maintain their integrity, including working on ice with very clean equipment. Thus, patience for detailed work is a necessity.Familiarity with basic computer software such as Excel and Words is necessary. 
Laboratory-scale reactors will be continuously operated for the 12 weeks. When the internship starts, the reactors will have been operated for some time and will be close to steady-state conditions.  During the internship time, several operation parameters will be tested including: the hydraulic and solids retention times, the temperature of operation, the dose of ozone, and the source of organic waste. The variations in operation will aim at optimizing the operation to provide the greatest energy or carbon yield from the reactor.In addition to reactor operation, the project will include a number of activity experiments to characterize the conversion kinetics. These experiments will consist in adding biomass and treated substrates into serum bottles and measuring the production of methane. These data will be used to develop and calibrate a mathematical models. The project may also include the use of molecular techniques (DNA- & RNA-based) to describe the microbial community composition and its activity.Aerobic treatment of wastewater and organic waste disperse uses more than 25% of the energy used by municipal infrastructure and dissipate most of the energy present in the water. Thus, utilities are increasingly interested in developing energy-neutral or energy positive processes to improve their sustainability along all pillars: environmental, economic and social. Our lab is working on two technologies: the anaerobic treatment of wastewater and organics by anoxygenic photoheterotrophs using infrared light and methanogenic digestion at low (ambient) temperature using ozone pre-treatment. These processes offer opportunities to improve the energy yields from treatments while maintaining environmental protection.As part of a team with one or more graduate students, the main duty of the intern will be to help operate laboratory-scalereactors. She/He will be responsible for cleaning and maintaining the reactors, preparing the feed, and obtaining samples for further analyses. As part of the duty, the intern will also have to perform a series of chemical determinations using photo-colorimetric methods and gas chromatography. They may also be involved in molecular analyses of microbial communities by performing polymerase reaction assays.The intern will have to enter the data in Excel workbooks and generate graphs to observe trends. By the end of the internship, the intern will write a report and will make a short oral presentation in front of the research group.The intern should be interested detailed and precise laboratory work. This will include pipetting small volumes of water, and precisely weighing solids. Thus, they should have some laboratory experience, at least through university courses. The intern must also be interested to work with anaerobic microbes. The intern must be familiar with basic computer softwares including Excel and Words to be able to enter data and perform preliminary analyses. Finally, the intern must have good writing skill because a report will be required at the end.
In studies of aging or disease, a decrease in grey matter volume or thickness estimated from a structural T1-weighted MRI is most often interpreted as a marker of neurodegeneration. In the context of learning or experience-induced plasticity, an increase in volume may be due to a combination of neurogenesis, synaotogenesis and glial proliferation. Rarely are vascular and metabolic contributions to the MR-based metrics discussed, and even less often quantified. We recently performed an imaging study during different breathing conditions (increased O2 and CO2) to quantify these effects. We demonstrated that increases in cerebral blood volume cause significant changes in cortical grey matter volume, and could potentially explain up to 30% of cortical thinning due to aging. This study was performed using advanced MR imaging and analysis techniques, including high-resolution T1 mapping at 7 Tesla, and thus is not directly translatable to most computational neuroanatomy studies performed using conventional MRI.The objective of this Mitacs Globalink internship project is to perform a similar computational anatomy study using T1-weighted imaging at 3 Tesla and publicly available image processing toolboxes to evaluate the confounding effects of vasculature on most imaging studies. Fifteen healthy participants will be recruited to participate in the imaging study. They will be scanned using a standard T1-weighted imaging protocol at rest (breathing ambiant air) and during a hyperoxic (high O2) and hypercapnic (high CO2) challenge. The results of this study will have an important impact on the interpretation of past and future computational anatomy studies, and will also impact future study design.Computational neuroanatomy studies extract quantitative metrics from structural magnetic resonance images (MRI) that describe the volume and shape of brain structures. This type of analysis is a powerful and non-invasive tool to probe subtle neuroanatomical changes associated with neurodevelopment, aging, disease or learning. Yet the underlying microstructural changes that lead to macroscopic differences in anatomy remain unclear. As an interdisciplinary team with expertise in MRI physics, anatomy and physiology, we investigate the underlying biological contributions to the MR signal and their impact on subsequent measures of brain structure.The student will be involved in several phases of the project, including recruitment, data acquisition and analysis. The student will recruit participants for the study and accompany them during their imaging visit at the McConnell Brain Imaging Centre of the Montreal Neurological Institute. The student will be required to manipulate the gas levels for the different breathing conditions. The student will also have the opportunity to learn to process MRI data over the course of the internship using publicly available software that is developed at the institute. The student will be trained by the PI and fellow students in the lab for all of these tasks.Towards the end of the internship, the student will be asked to give an oral presentation to the rest of the group. Similar to a brief conference presentation, it will include the motivation for the research project, the specific objectives, methods, results and a brief discussion. In addition, throughout the internship the student will be expected to contribute to the group by working in the dedicated lab space to promote group interaction, and to attend and actively participate in weekly lab meetings. This project stems from a collaboration between two labs at McGill and Concordia universities with complementary expertise. The student would have the opportunity to visit both labs to gain a broader overview of the role of brain imaging in neuroscience research.The student should be pursuing a degree in science (ideally biomedical sciences), and have an interest in neuroscience and brain imaging. Experience/knowledge of linux, computer programming, medical imaging and image processing will be an advantage, but is not required.The student should have strong communication skills and enjoy working in a team since he/she will be working in collaboration with other lab members. Most importantly, the student needs to be driven, curious, methodological, independent and resourceful. 

Dans le cadre de ce projet, l'étudiant examinera des tâches locomotrices complexes telles que l'évitement de piétons (avatars) dans un environnement virtuel sur un tapis roulant omnidirectionnel. Les données recueillies sur le tapis roulant omnidirectionnelle, initialement développé pour les utilisateurs de jeux vidéos, seront comparées à celles obtenues lorsque la tâche est effectuée pendant la marche au sol.We are conducting research on virtual reality and its use as an assessment or rehabilitation tool in neurological rehabilitation.Nous effectuons de la recherche sur la réalité virtuelle et son utilisation comme outil d'évaluation et d'intervention en réadaptation neurologique.The student will participate in the finalization of the research protocol, data collection and data analysis. A publication may result from the project.L'étudiant participera à la finalisation du protocole de recherche, à la collecte de données et à l'analyse des données. Une publication pourrait résulter du projet.A training in rehabilitation medicine, kinesiology, computer science and/or biomedical engineering is preferred. An understanding and interest for human and gait biomechanics would be an asset. Note that the student will be working with human participants. This position was posted in French language as well but speaking French is not a requirement.
The project aims at investigating the sensorimotor integration by means of sensory evoked potential (SEP) and motor evoked potentials (MEPs) measured when subjects undergo a motor learning task. This will allow the description of how motor learning takes place at the brain level. In this context, the current stream will utilize neurophysiological (transcranial magnetic stimulation (TMS) and neuroimaging techniques (electroencephalography) to assess each subject’s baseline motor function, as well as the effect of training on these functions. Both the changes in the amplitude of the MEPs recorded at the muscles following TMS stimulation of the primary motor cortex and brain SEP response using median nerve stimulation due to training will be quantified.Dr. Boudrias' main research focus aims to understand the neurophysiological mechanisms that underlie the interaction between brain areas in healthy and aging subjects, as well stroke patients. She uses multimodal functional neuroimaging and electrophysiological techniques as well as state-of-the-art data analysis methods to measure the precise dynamics of these interactions. The general aim of her research is to identify robust and sensitive biomarkers of motor ability. Her long term goal is to design subject-specific therapeutic interventions by using physical training or stimulation protocols to maintain motor function and/or alleviate age-related declines in motor performance. The student will be responsible for setting up the experiment. The student will particpate in the implementation of the motor task and its alignment  in time with the electrophysiological devices. The student will be required to make a proper hardware-software interface according to the needs of the task. The student will also implement the pipeline for data collection and baseline data analysis. The student will be required to read relevant recent scientific literature, and provide interpretation of the results in collaboration with Dr. Boudrias. The student will participate in the regular (weekly) meetings of Dr. Boudrias’ group and after completion of the internship he/she will present the results to the group as well as author a final technical report.Self-motivated student with a core background in neuroscience and programming skills. Some knowledge in electrophysiology, signal and image processing is desirable. The student should be familiar with programming languages like C++, Python and have prior experience in working in MATLAB. As the student will be working closely with Dr. Boudrias' group, being a good team player is important.
The project aims at investigating the sensorimotor integration by means of sensory evoked potential (SEP) and motor evoked potentials (MEPs) measured when subjects undergo a motor learning task. This will allow the description of how motor learning takes place at the brain level. In this context, the current stream will utilize neurophysiological (transcranial magnetic stimulation (TMS) and neuroimaging techniques (electroencephalography) to assess each subject’s baseline motor function, as well as the effect of training on these functions. Both the changes in the amplitude of the MEPs recorded at the muscles following TMS stimulation of the primary motor cortex and brain SEP responses using median nerve stimulation due to training will be quantified.Dr. Boudrias' main research focus aims to understand the neurophysiological mechanisms that underlie the interaction between brain areas in healthy and aging subjects, as well stroke patients. She uses multimodal functional neuroimaging and electrophysiological techniques as well as state-of-the-art data analysis methods to measure the precise dynamics of these interactions. The general aim of her research is to identify robust and sensitive biomarkers of motor ability. Her long term goal is to design subject-specific therapeutic interventions by using physical training or stimulation protocols to maintain motor function and/or alleviate age-related declines in motor performance. The student will participate in ongoing studies taking place in the laboratory. The student will learn how to perform SEPs and MEPs measurements in a small number of subjects. The student will then be responsible to collect and analyse the data collected. The student will be required to read relevant recent scientific literature, and provide interpretation of the results in collaboration with Dr. Boudrias. The student will participate in the regular (weekly) meetings of Dr. Boudrias’ group and after completion of the internship he/she will present the results to the group as well as author a final technical report.Self-motivated student with a core background in neuroscience and programming skills..The student should be familiar with programming languages like C++, Python and have prior experience in working in MATLAB. Some knowledge in electrophysiology, signal and image processing is desirable. As the student will be working closely with Dr. Boudrias' group, being a good team player is important.
The purpose of this project is to study the gaze and movement behaviour of healthy and stroke participants as they walk in the community. The environment that will be used is a well known shopping Mall in Montreal which is representative of a typical community environment. The coordination between gaze and body movements and strategies used to avoid other pedestrians will be analyzed with a portable eye tracker and motion sensors. Findings of this project will help explain why some individuals with stroke experience difficulties walking in crowded community environment. Findings will also help better inform patients and therapists on the defective walking strategies used by patients ambulating in the 'real world', so that these defective strategy can be better addressed during the course of rehabilitation. In our lab we examine the visual control of locomotion in patients with motor and visual perceptual deficits due to stroke. We use tools such as eye trackers, motion capture systems and virtual reality. We also use a living lab approach, which consists of examining the individual's response in a real, ecological environment.The student will be involved in data collection, data reduction and analysis and the redaction of a written report. A background training in biomedical engineering, rehabilitation medicine, kinesiology, human biomechanics or psychology is preferred. Having an experience with eye trackers, motion sensors or gait biomechanics would be an asset. 
 Individuals with chronic pain require the skills and confidence to manage their health problems, including regular assessment of progress and problems, goal setting, and problem-solving support. Patient centered care is ‘health care that establishes a partnership among practitioners, patients, and their families (when appropriate) to ensure that decisions respect patients' wants, needs, and preferences and that patients have the education and support they need to make decisions and participate in their own care.’ E-health interventions are recognized to have a tremendous potential to promote patient engagement to foster the active role of patients in their healthcare. Because of limited healthcare resources and trained case managers who can deliver self management support, and restricted mechanisms for ongoing follow-up and communication with the care team, self management is rarely integrated into regular care team activities or the medical treatment patients receive. In this context, we propose an e-health application that will provide solutions for three areas needed for effective chronic pain management : 1)increasing patient knowledge outside of the clinical encounter, providing enhanced education; 2) ongoing monitoring of patient knowledge and symptoms, andautomated feedback, with support from a care team member when needed; and 3) development of an action plan to set goals and monitor behaviour change progress. We will work with our industry partners, and Collaborative Health Outcomes Information Registry (CHOIR) group to develop the app, and make linkages with the electronic health record. Objective: The objective of this study is to develop and co-construct an e-health app that is perceived as beneficial, easy to use, and aimed at improving individuals’ self-management skills and communication withtheir care providers. Supported by federal, provincial, and private industry funds, my research includes studies that 1) develop and evaluate the impact of chronic disease computer-enabled self-management interventions integrated into electronic personal health records (e.g. web-based asthma and COPD self-management applications) in chronic disease management programs, and 2) evaluate knowledge exchange and transfer interventions related to best practices for chronic disease management, and 3) address the challenges of using patient reported outcomes (e.g. health-related quality of life, self-efficacy) and the use of advanced psychometric approaches for improving the precision and efficiency of outcome evaluations.   The student will assist with review of the literature, writing of papers, coordination of meetings to plan and develop the e-health solution with patients. The student will have a specific component of the project to lead that will result in a peer reviewed publication. The student may also assist in data collection through patient interviews and administration of surveys and analyses.Synthesis of the scientific evidenceSelf directed learnerEffective writing skillsEffective English communication Ability to work collaboratively in a teamGood communication skillsGeneral knowledge about information technologies
The anaphase promoting complex (APC) is an essential component of the cell that is required for cells to divide. Cancer cells in particular require activity of the APC since cells in tumors are in a constant state of cell division. Work from the lab of Dr. Teodoro has shown that some types of ovarian cancers are driven by mutations that inappropriately activate the APC. One of the goals of this research project is to understand how genetic mutations in the APC lead to cancers in humans. In order to adress this point we are generating cell lines with mutated APC subunits using CRISPR/Cas9 genome editing and then studying the cell cycle progression of these cells in culture. We are also making similar mutations in mice to assess the function of these mutations in vivo. Since cancerous cells constantly require activity of the APC, targeting this complex using drugs may be an effective new manner of treating cancer. Inhibition of the APC has been shown by the Teodoro lab to selectively induce death in cancer cells while leaving normal cells unaffected. Another goal of the research program is to test new drugs that inhibit the APC as cancer therapeutics. The lab is using the NIC60 panel of tumor cells to assess the effectiveness of APC inhibtion on the growth of a wide range of cancer types. It is hoped that inhibition of the APC will be an effective mechanism to arrest the growth of cancer cells that can be translated into chemotherapies. Research in the Teodoro lab studies a variety of topics in cancer biology and virology. We are particulaly interested in molecular mechanisms of cell cycle regulation and how such pathways become deregulated in cancer. In many instances we use viruses as tools to study how  points in cell cycle regulation can be used as targets for cancer therapy. We study several viral proteins that specifically cause cell death in cancer cells by interfereing with the cell cycle and determine if these mechanisms can be targeted therapeutically. We use a wide range of biochemical and molecular biology methods in our studies. The research project studies the molecular mechanisms by which the anaphase promoting complex (APC) becomes deregulated in cancer cells. The APC functions as a ubiquitin ligase that targets specific proteins for degradation at particular points in the cell cycle. In this project, the Mitacts student will use recombinant DNA techniques to create mutations in the APC that are known to cause cancer and the activity of these mutant proteins will then be observed both in vitro using cell culture as well as in mouse models. In this project the Mitacs student will work closely with another member of the Teodoro lab to design and derive DNA constructs to express APC subunits in cell culture models. Follow up experiments will analyze the resulting cell lines using real-time single cell microscopy and flow cytometry to analyze the cell cycle progression of cells expressing mutant versions of APC subunits. Other experiments would potentially use immunprecipitation and western blotting to analyze the expression of APC subunits and substrates throughout the cell cycle. We also will assess the ability of APC mutations to act as oncogenes using cell transformation assays. The project will provide the prospective student with a solid primer in state of the art methods in cell biology and molecular biology.  The Mitacs student would ideally have a background in a bioscience discipline such as biochemisty, molecular biology or cell biology. Lab experience in methods such as cell culture, western blotting, and recombinant DNA techiques would be an asset. 
Downstream of the confluence of two shallow rivers, the merged streams can flow side by side for hundreds of kilometers without significantly mixing. North-American governmental agencies do not incorporate this suppressed mixing into their environmental pollution models.  As a results, they risk significantly underestimating pollutant concentrations by assuming “normal” levels of mixing between merged streams.  Although turbulent mixing layers have been much studies, less attention has been paid to mixing layers in shallow flows, which have significantly different dynamics.  The main mixing mechanism in parallel shear flow is mixing by large coherent structures generated at the boundary between the two flows due to the Kelvin-Helmholtz instability, in which small instabilities lead to the generation of rotational motion in the shear layer.  In deep flows, this process leads to relatively fast lateral mixing downstream of a confluence. In shallow flows, the Tollmien-Schlichting instability results in waves formed at the bed due to bottom friction.  For the case of mixing at a shear layer in a shallow flow, there is interaction of the two flow instabilities, the Kelvin-Helmholtz instability and the Tollmien-Schlichting instability. The result of this interaction is a suppression of the two-dimensional coherent structures of the shear layer by the three dimensional turbulent structures resulting from the bottom friction and hence reduced lateral mixing.  A number of simplified theories developed from laboratory studies have been proposed, in which the mixing mechanism is described as dependent, to differing degrees, on two turbulence length scales, one describing bottom friction generated turbulence and the other scaling with the width of the shear layer.  The larger project aims to elucidate the mechanism of suppressed lateral mixing in shallow flows and to determine the importance of the relevant parameters in the suppression though a laboratory study of the mixing layer between two parallel shallow flows.  In environmental hydraulics we are concerned with the turbulent mixing and fate of pollutants. At the confluence of two shallow rivers, the merged streams can flow for hundreds of kilometers without mixing.  This mixing suppression is not included in environmental pollution models.  The main mixing mechanism in parallel shear flow is by large coherent structures generated at the boundary between the two flows, the Kelvin-Helmholtz instability.  In shallow flows this mixing is suppressed by interaction with the Tollmien-Schlichtling instability, which occurs due to the bottom friction.  The motivation of the research is to understand the dynamics of this process.  The internship project is part of a larger project so the intern will be working in a team with at least one graduate student.  The sub-project of the intern will support the research of the graduate student.The intern will assist the graduate student with the experiments.  Experiments are performed in a new glass bottomed shallow flume (1.5m x 9m x 0.2 m) to study the flow dynamics resulting in mixing suppression.  Experiments will be Lagrangian velocity measurements in three dimensions, called 3-D Particle Tracking Velocimetry, using 3 cameras.  The data will then be analysed using OpenPTV.   The analysis will investigate three dimensional coherent structures in the flow and investigate their influence on the mixing layer growth and development. 1. Academic background:  3rd or 4th year student in engineering or physics with at least 2 courses in fluid mechanics.  



Intercellular communication is a critical feature of multicellular organisms. In that respect, cellular response to extracellular stimuli is mediated by signalling pathways that act downstream of transmembrane receptors, such as the receptor tyrosine kinases (RTKs). With 14 members, the Eph family of RTKs (EphR) is the largest in vertebrates. They are divided in two groups, EphA (ten members) and EphB (six members), based on similarity of their extracellular domains that also correspond to their preference for binding the membrane-anchored ligands, the ephrins. EphR-ephrin signalling is important for a variety of biological functions, such as cell adhesion, shape and motility. Most of Eph family receptors are found to be overexpressed or deregulated in a variety of human tumors, especially in the more aggressive and lethal ones. Unfortunately, the complexity of EphR-ephrin signal transduction in normal and cancer cells is far from being understood. The overall goal of the project is to identify new downstream effectors of Eph signalling using proteomics and to determine their roles in the regulation of cell adhesion, migration and invasion. This approach will lead to the identification of new key players in Eph-ephrin signalling. This will further provide invaluable insight on the mechanisms by which Eph receptors regulate cancer cell adhesion and migration. In the long-term, this work may also lead to the identification of novel therapeutic targets.Our main goal is to decipher how normal cells establish a specific response to given extracellular cues, and to further define how this is deregulated in breast and prostate cancer cells. To achieve this, our work seeks to determine how signalling networks are formed in normal cells and how different they are in cancer cells. Our long-term objective is to utilize whole signalling networks as tools to tailor better treatments for aggressive breast and prostate cancer.The student will work on a small-scale project that is related to the thesis of a senior PhD candidate in the laboratory. The student is expected to learn how to perform molecular biology, biochemistry and cell biology experiments related to proteins in a cutting-edge life science research environment. The student is expected to be able to perform experiments independently by the end of the internship. The student will design and execute protocols, perform experiments, analyse data and report them (figures, tables, short reports) to the team. The lab is composed of 7 people from North American and Europe, at different stages of their career.The student must have a basic knowledge in biology, with at least some laboratory experience.The student is expected to be motivated, meticulous, and to have positive interactions with the team.
Cette recherche vise à repenser la pratique du droit et le rôle des avocats. Dans le contexte canadien, des rapports récents ont conclu que les besoins et les attentes des citoyens envers les services juridiques évoluent. Les citoyens sont réticents à utiliser les tribunaux pour résoudre leurs problèmes: ils veulent des solutions rapides, peu coûteuses et adaptées à leurs besoins spécifiques. Ils s'attendent à ce que les avocats soient des experts en matière de résolution de problèmes et offrent des solutions souples et répondent à leurs besoins, leurs valeurs et leurs intérêts. Le "design thinking" est une méthodologie de la pensée empruntée aux "designers" pour générer de l'innovation. Il a prouvé sa valeur pour l'adaptabilité dans différents contextes. Dans les affaires, il a réussi à générer des changements qui profitent aux utilisateurs et qui permettent aux entreprises de prospérer en obtenant un avantage concurrentiel. L'application du design thinking au domaine juridique a récemment été développée à l'Université de Standford à travers des technologies juridiques, visant à créer une nouvelle génération de produits et services juridiques centrés sur l'humain et à l'intersection du design, de la technologie et du droit. Appliqué aux services de conseil juridique, le design thinking pourrait créer des services à valeur ajoutée pour les clients. Ce projet de recherche explorera l'interaction entre le droit et la psychologie, la création de droit et de valeur et les stratégies juridiques et commerciales. Il visera à redéfinir le gain en réévaluant la valeur pour le client et la prévisibilité d'obtenir cette valeur. Le client du 21e siècle s'attend à ce que les services de conseil juridique soient axés sur ses besoins spécifiques.I am a law Professor, specialized in dispute prevention and resolution. My specialized research area focuses on the role of the New Lawyer as Problem-Solver. I am specialized in out-of-court modes of dispute prevention and resolution, such as negotiation and mediation. Mediation became a very popular court alternative for citizens and businesses over the past 30 years. Now, clients expect from their lawyers that they not only represent them in court, but also resolve their problems and prevent the occurrence of a futur dispute. I focus on redesigning the role of the New Lawyer as Problem-Solver for the 21st Century. Je suis professeure de droit, spécialisée dans la résolution des conflits extrajudiciaires. Mes recherches se concentrent sur le rôle du "nouvel avocat" en tant que solutionnaire de problèmes. Je suis spécialisée dans les modes extrajudiciaires de règlement des différends, tels que la négociation et la médiation. La médiation est devenue une alternative très populaire pour les citoyens et les entreprises au cours des 30 dernières années. Aujourd'hui, les clients s'attendent à ce que leur avocat non seulement les représente à procès, mais résolve leurs problèmes et prévienne l'émergence d'un différend futur. Je me concentre sur le rôle du nouvel avocat.The role of the student will be to conduct research on the internet or databases (training will be provided by supervisor, if necessary). The student will read articles and synthesize ideas. The student may be asked to write reports.  The student will spend time brainstorming new ideas and think outside the box to redefine the role of the lawyer as problem-solver for the 21st century.Le rôle de l'étudiant sera de mener des recherches sur Internet ou des bases de données (la formation sera assurée par le superviseur, le cas échéant). L'étudiant lira des articles et synthétisera des idées. L'étudiant peut être invité à rédiger des rapports. L'étudiant passera du temps à réfléchir à de nouvelles idées et à réfléchir en dehors du cadre conventionnel pour redéfinir le rôle de l'avocat en tant que solutionnaire de problèmes pour le XXIe siècle.The student will need to have background training in either law, psychology, businesses, sociology or anthropology. She or he needs to be interested in the role of the lawyer as problem-solver or councelor for her or his client. Legal knowledge is not required. The ideal applicant would be someone who likes to think outside the box and generate new ideas. The person should be open to brainstorming. Skills required: open-minded, organized, good at synthesizing information, good knowledge of Microsoft Office Word software, able to do internet research, sense of details. Liking to write is a plus.
Cette recherche vise à repenser la pratique du droit et le rôle des avocats. Dans le contexte canadien, des rapports récents ont conclu que les besoins et les attentes des citoyens envers les services juridiques évoluent. Les citoyens sont réticents à utiliser les tribunaux pour résoudre leurs problèmes: ils veulent des solutions rapides, peu coûteuses et adaptées à leurs besoins spécifiques. Ils s'attendent à ce que les avocats soient des experts en matière de résolution de problèmes et offrent des solutions souples et répondent à leurs besoins, leurs valeurs et leurs intérêts. Le "design thinking" est une méthodologie de la pensée empruntée aux "designers" pour générer de l'innovation. Il a prouvé sa valeur pour l'adaptabilité dans différents contextes. Dans les affaires, il a réussi à générer des changements qui profitent aux utilisateurs et qui permettent aux entreprises de prospérer en obtenant un avantage concurrentiel. L'application du design thinking au domaine juridique a récemment été développée à l'Université de Standford à travers des technologies juridiques, visant à créer une nouvelle génération de produits et services juridiques centrés sur l'humain et à l'intersection du design, de la technologie et du droit. Appliqué aux services de conseil juridique, le design thinking pourrait créer des services à valeur ajoutée pour les clients. Ce projet de recherche explorera l'interaction entre le droit et la psychologie, la création de droit et de valeur et les stratégies juridiques et commerciales. Il visera à redéfinir le gain en réévaluant la valeur pour le client et la prévisibilité d'obtenir cette valeur. Le client du 21e siècle s'attend à ce que les services de conseil juridique soient axés sur ses besoins spécifiques.I am a professor specialized in cross-cultural conflict resolution. My research focuses on cross-cultural differences and the various methods that we can employ to resolve cross-cultural conflicts, including direct negotiation between the people involved in a dispute and mediation.Je suis professeure de droit, spécialisée dans la résolution des conflits extrajudiciaires. Mes recherches se concentrent sur le rôle du "nouvel avocat" en tant que solutionnaire de problèmes. Je suis spécialisée dans les modes extrajudiciaires de règlement des différends, tels que la négociation et la médiation. La médiation est devenue une alternative très populaire pour les citoyens et les entreprises au cours des 30 dernières années. Aujourd'hui, les clients s'attendent à ce que leur avocat non seulement les représente à procès, mais résolve leurs problèmes et prévienne l'émergence d'un différend futur. Je me concentre sur le rôle du nouvel avocat.The role of the student will be to conduct research on the internet or databases (training will be provided by supervisor, if necessary). The student will read articles and synthesize ideas. The student may be asked to write reports.  Le rôle de l'étudiant sera de mener des recherches sur Internet ou des bases de données (la formation sera assurée par le superviseur, le cas échéant). L'étudiant lira des articles et synthétisera des idées. L'étudiant peut être invité à rédiger des rapports. L'étudiant passera du temps à réfléchir à de nouvelles idées et à réfléchir en dehors du cadre conventionnel pour redéfinir le rôle de l'avocat en tant que solutionnaire de problèmes pour le XXIe siècle.The student will need to have background training in either law, sociology, anthropology, psychology or business,  She or he needs to be interested in cross-cultural differences and conflict resolution. The ideal applicant would be someone who is curious, likes to think outside the box and generate new ideas. The person should be open to brainstorming. Skills required: open-minded, organized, good at synthesizing information, good knowledge of Microsoft Office Word software, able to do internet research, sense of details. Writing skills is a plus. The professor looks forward to learning from the student's own cultural background. 
Le but de ce projet de recherche est de développer de nouvelles méthodologies qui permettront la synthèse d'intermédiaires avancés optiquement actifs via l'utilisation de nouvelles réactions péricycliques organocatalysées. Les transformations qui seront étudiées sont les réarrangements sigmatropiques et les réarrangements électrocycliques. Dans tous les cas, la méthodologie proposée devrait permettre la formation de plusieurs carbones acymétriques de façon controllée à partir de produits de départ facilement accessibles.Les premiers tests de ce projet seront fait sur les réarrangements sigmatropique [3,3]. En débutant avec une énone substituée, le réarrangement sigmatropique sera initié par une amine chiral (par exemple la proline). Le réarrangement produirait une nouvelle cétone possédant deux nouveaux centres chiraux via un intermédiaire énamine. Un groupement hydroxy correctement positioné sur le produit de départ permettrait aussi la formation d'un second carbonyl. Ce dernier pourrait réagir avec l'autre carbonyl dans une réaction d'aldol-condensation et ainsi généner une cyclohexenone cyclique chirale possédant jusqu'à trois nouveaux centres chiraux controllés. Il est aussi possible d'étendre cette méthodologie à la formation de cyclopentenone non-racémique en modifiant la structure du produit de départ, soit en débutant avec un céto-éther vinylique.Ce projet de recherche s'intéresse aussi à l'étude de réactions d'électrocyclisations organocatalysées. Au départ d'une diénone substituée et d'un catalyseur (amine chirale) il sera possible de former un cycle optiquement actif à six membres possédant jusqu'à trois nouveaux centre chiraux en une seule étape.I seek to develop efficient and selective chemical transformations that will be applicable to the synthesis of complex natural products and motifs of pharmaceutical importance. In order to develop new and efficient methodologies, one has to consider selectivity (chemo-, regio- and stereoselectivity) as an essential requirement. To achieve this goal, one must minimize the need for protecting groups, access complex pharmaceutical motifs in a minimum number of steps, and avoid the decrease in yield associated with the formation of undesired isomers. With these goals in minds, I have a particular interest pericyclic reactions. Je cherche à développer des transformations chimiques efficaces et sélectives qui seront applicables à la synthèse de différents composés ayant une importance pharmaceutiques. Afin de développer de nouvelles méthodologies efficaces, il est important de considérer la sélectivité (chimio-, régio- et stéréosélectivité) comm une exigence essentielle. Pour atteindre ce but, il faut minimiser le besoin de groupes protecteurs, accéder à des motifs complexes en un nombre minimal d'étapes et éviter la baisse de rendement associée à la formation d'isomères non-désirés. Avec ces objectifs en tête, je désire développer de nouvelles réactions péricycliques organocatalysées.The intern will actively participate in the research project. He/she will search the literature for procedures and solutions to problems, perform chemical reactions, isolate the product(s) of the reactions, identify the structures of the products and purify them. To do so, the student will have to use basic and advanced organic chemistry laboratory techniques. The intern will be part of the discussions about the project and will be able to give his/her own insights. My goal when I train an intern is to transfer the best knowledge I can to the students. To do so, I want to give them the opportunity to work in a research setting on up-to-date and pertinent projects that are still feasible for students at an undergraduate level. Moreover, I feel that doing a research internship will provide them not only lab techniques, but also a greater theoretical knowledge. In this case, the proposed research project will train the intern in several fields of chemistry. First, the student will be trained in organic chemistry, as it is the research project’s main focus. The student will also be trained in analytical chemistry and physical chemistry through, for example, analysis of his/her samples with the use of several apparatus. These include gas chromatography, high-pressure liquid chromatography, and through the use of spectroscopy (nuclear magnetic resonance and infrared spectroscopy) for structure elucidation. I also think that this internship will develop the personal skills of the student. The intern will face problems during his work and will have to propose solutions based on his/her knowledge. It is a good way to develop his/her critical thinking and problem solving ability.Le stagiaire participera activement au projet de recherche. Il ou elle devra utiliser la littérature scientifique pour trouver des procédures et des solutions à ses problèmes, réaliser des réactions chimiques, isoler les produits des réactions, identifier la structures des produits et les purifier. Pour ce faire, l'étudiant devra utiliser des techniques de laboratoire de chimie organique de base et avancées. Le stagiaire fera partie des discussions sur le projet et sera en mesure de contribuer au succès du projets de recherche en apportant ses propres idées.Mon but quand je forme un stagiaire est de transférer les meilleures connaissances que je peux aux étudiants. Pour ce faire, je veux leur donner la possibilité de travailler sur des projets pertinents qui sont réalisable par des étudiants de premier cycle. En outre, je pense que faire un stage de recherche va non seulement les aider à développer leur techniques de laboratoire, mais aussi a améliorer leur connaissance théorique. Dans ce cas, le projet de recherche proposé permettra de former le stagiaire dans plusieurs domaines de la chimie. Tout d'abord, l'étudiant sera formé en chimie organique, comme c’est objectif principal du projet de recherche. L'étudiant sera également formé en chimie analytique et chimie physique à travers, par exemple, l'analyse de ses échantillons à l’aide de différents appareils et techniques analytiques, comme la chromatographie gazeuse, la chromatographie liquide à haute pression, et grâce à l'utilisation de la spectroscopie (résonance magnétique nucléaire et la spectroscopie infra-rouge) pour l’élucidation de structure.Je pense aussi que ce stage permettra au stagiaire de développer ses compétences personnelles. Le stagiaire devra faire face à des problèmes lors de son travail et devra proposer des solutions basées sur ses connaissances. Il développera ainsi sa pensée critique est sa capacité à résoudre des problèmes.I would like that the student has successfully completed his first year of organic chemistry courses. In this way the student already knows the basics of organic chemistry, important functional groups as well as the basic reactivity of simple organic molecules.In terms of lab techniques, I would like the student to know the basic organic chemistry laboratory techniques such as setting an experiment, calculating molar ratios, being able to perform an extraction, and being able to purify a compound (flash chromatography).Finally, it is important for the student to be sociable and to be a good team worker.
Mon programme de recherche porte sur le développement de nouvelles méthodologies pour la synthèse stéréosélective d’intermédiaires avancés hautement fonctionnalisés qui sont difficilement ou non-accessibles avec les méthodes connues actuellement. Nous allons ensuite utiliser ces intermédiaires pour la synthèse de composés bioactifs. Nous voulons développer un procédé catalytique efficace et général pour l’alkylation énantiosélective d'énolate. Le but est de permettre la formation de stéréocentres tertiaire et quaternaire de dérivés d'acide hydroxamique.Pour se faire, nous voulons utiliser les propriétés chélatrices des acides hydroxamiques afin d'effectuer alkylation énantiosélective de leur énolate avec l'aide d’un métal et de ligands chiraux (BOX ligands par exemple). Les résultats préliminaires montrent que le zinc est un métal approprié pour cette alkylation. La prochaine étape sera de concevoir des ligands C2-symétriques et les utiliser pour produire une réaction énantiosélective. Quand les conditions de réaction appropriées pour cette alkylation seront trouvés, d'autres électrophiles tels que les halogénures, les groupes partants oxygénés, les accepteurs de Michael, les époxydes, etc., seront étudiées.Nous tenons également à étudier la formation des centres de carbone quaternaire optiquement actifs. La synthèse stéréocontrôlée de centres quaternaires a été un objectif majeur un recherche au cours des dernières décennies et est toujours d'une importance considérable.Nous examinerons également la possibilité d'utiliser des hétéroatomes comme électrophiles. Cette procédure pourrait permettre la synthèse de composés α-oxo ou amino carbonyle. Cela constituerait une contribution pour la synthèse d'acides aminés non naturels, et donc des peptidomimétiques. Nous allons examiner la possibilité de réaliser des réactions d’aldols énantiosélectives à l’aide de cette méthodologie. En effet, cette approche donnera accès à composés β-hydroxy carbonylés ou β-hydroxyamines qui sont sous-structures importantes trouvées dans de nombreux produits d'importance pharmaceutique.I seek to develop efficient and selective chemical transformations that will be applicable to the synthesis of complex natural products and motifs of pharmaceutical importance. In order to develop new and efficient methodologies, one has to consider selectivity (chemo-, regio- and stereoselectivity) as an essential requirement. To achieve this goal, one must minimize the need for protecting groups, access complex pharmaceutical motifs in a minimum number of steps, and avoid the decrease in yield associated with the formation of undesired isomers. With these goals in minds, I have a particular in the development of new enantioselective aklylation methodologies. Je cherche à développer des transformations chimiques efficaces et sélectives qui seront applicables à la synthèse de différents composés ayant une importance pharmaceutiques. Afin de développer de nouvelles méthodologies efficaces, il est important de considérer la sélectivité (chimio-, régio- et stéréosélectivité) comm une exigence essentielle. Pour atteindre ce but, il faut minimiser le besoin de groupes protecteurs, accéder à des motifs complexes en un nombre minimal d'étapes et éviter la baisse de rendement associée à la formation d'isomères non-désirés. Avec ces objectifs en tête, je désire développer de nouvelles méthodologies de synthèse énantiosélective.The intern will actively participate in the research project. He/she will search the literature for procedures and solutions to problems, perform chemical reactions, isolate the product(s) of the reactions, identify the structures of the products and purify them. To do so, the student will have to use basic and advanced organic chemistry laboratory techniques. The intern will be part of the discussions about the project and will be able to give his/her own insights. My goal when I train an intern is to transfer the best knowledge I can to the students. To do so, I want to give them the opportunity to work in a research setting on up-to-date and pertinent projects that are still feasible for students at an undergraduate level. Moreover, I feel that doing a research internship will provide them not only lab techniques, but also a greater theoretical knowledge. In this case, the proposed research project will train the intern in several fields of chemistry. First, the student will be trained in organic chemistry, as it is the research project’s main focus. The student will also be trained in analytical chemistry and physical chemistry through, for example, analysis of his/her samples with the use of several apparatus. These include gas chromatography, high-pressure liquid chromatography, and through the use of spectroscopy (nuclear magnetic resonance and infrared spectroscopy) for structure elucidation. I also think that this internship will develop the personal skills of the student. The intern will face problems during his work and will have to propose solutions based on his/her knowledge. It is a good way to develop his/her critical thinking and problem solving ability.Le stagiaire participera activement au projet de recherche. Il ou elle devra utiliser la littérature scientifique pour trouver des procédures et des solutions à ses problèmes, réaliser des réactions chimiques, isoler les produits des réactions, identifier la structures des produits et les purifier. Pour ce faire, l'étudiant devra utiliser des techniques de laboratoire de chimie organique de base et avancées. Le stagiaire fera partie des discussions sur le projet et sera en mesure de contribuer au succès du projets de recherche en apportant ses propres idées.Mon but quand je forme un stagiaire est de transférer les meilleures connaissances que je peux aux étudiants. Pour ce faire, je veux leur donner la possibilité de travailler sur des projets pertinents qui sont réalisable par des étudiants de premier cycle. En outre, je pense que faire un stage de recherche va non seulement les aider à développer leur techniques de laboratoire, mais aussi a améliorer leur connaissance théorique. Dans ce cas, le projet de recherche proposé permettra de former le stagiaire dans plusieurs domaines de la chimie. Tout d'abord, l'étudiant sera formé en chimie organique, comme c’est objectif principal du projet de recherche. L'étudiant sera également formé en chimie analytique et chimie physique à travers, par exemple, l'analyse de ses échantillons à l’aide de différents appareils et techniques analytiques, comme la chromatographie gazeuse, la chromatographie liquide à haute pression, et grâce à l'utilisation de la spectroscopie (résonance magnétique nucléaire et la spectroscopie infra-rouge) pour l’élucidation de structure.Je pense aussi que ce stage permettra au stagiaire de développer ses compétences personnelles. Le stagiaire devra faire face à des problèmes lors de son travail et devra proposer des solutions basées sur ses connaissances. Il développera ainsi sa pensée critique est sa capacité à résoudre des problèmes.I would like that the student has successfully completed his first year of organic chemistry courses. In this way the student already knows the basics of organic chemistry, important functional groups as well as the basic reactivity of simple organic molecules.In terms of lab techniques, I would like the student to know the basic organic chemistry laboratory techniques such as setting an experiment, calculating molar ratios, being able to perform an extraction, and being able to purify a compound (flash chromatography).Finally, it is important for the student to be sociable and to be a good team worker.

The project aims to compile, analyze, and disseminate key documents from the global movement in support of the independence of East Timor (now Timor-Leste). The movement operated from 1975 to 1999 in diverse countries, including Australia, Brazil, Canada, France, Germany, and Timor-Leste itself. In 1975 East Timor was invaded by the army of Indonesia, its neighbour. From 1975 to 1999, Timorese activists struggled for their country's independence, employing a diversity of tactics. A global movement in solidarity with the cause of East Timor independence arose. My work is a close study of this global movement, grounded in archival research. Within the scope of this project, interns will locate documentation, apply content analysis, annotate documents, and assist in posting them to an online repository. The student should have some experience in research using text-based documents, content analysis, and ability to work with digitized documents. 
The research project involves analyzing cores collected from peat bogs in northeastern China to infer patterns of long-term environmental changes at these sites. Peat bogs are excellent locations for this research, as they accumulate peat over many thousands of years, and they preserve organic remains very well. The cores will be dated with radiocarbon methods and will be analyzed using pollen analysis, as well as other proxies, which will provide clues about past vegetation and water table depth variability. The data generated will help us improve our understanding of how wetlands will respond to rapid climate changes in the future. In addition, the results of this work will enable us to put the scale of recent (20th century) environmental changes in wetlands into a long term context. This research will form part of ongoing collaborative research effort being undertaken by scientists in northeastern China and southern Quebec, Canada, focused on peatlands and climate change. My laboratory specializes in the generation and analysis of data documenting past climate and environmental changes using geological proxy techniques. Projects are undertaken in eastern Canada, China, and the Caribbean, and focus on lake sediment and peatland coring. The results help us understand the rates of change and magnitude of natural climate variability prior to anthropogenic global warming, as well as human impacts on the environment.The main role of the student will involve pollen analysis in the laboratory at Bishop’s University, which will provide evidence of past vegetation conditions. There will be opportunities for the student to assist with the collection of data in the field. I and other colleagues will provide suitable training to the student(s) in order for them to carry out the research. There may also be opportunities for the student to be involved with other, similar research projects during their time at Bishop’s. Finally, the student will contribute to preparing a manuscript based on the work they do for submission to peer-reviewed journal; I will provide assistance with the writing of any manuscript.Required background preferably includes education in the earth sciences and geography, although chemistry and biology students are welcome. Good general laboratory skills and attention to detail are important. Experience with handling chemicals an asset. Microscopy skills would be very useful, but are not essential. Having an interest in climate change and the earth sciences is important.
Submerged caves, cenotes, and other subterranean systems are potentially rich sources of paleontological and archaeological information. In addition, a number of recent studies have highlighted how these features can yield important information about ancient environments, climates, and past sea level positions. Recent investigations by a Cuban cave-diving team have revealed the presence of the remains of at least two extinct sloths and a human skull in an underwater cave near Varadero, Cuba. This project seeks to undertake a preliminary scientific investigation of this newly discovered site. Fieldwork will be undertaken in Cuba to recover small samples of bones and teeth for radiocarbon and isotopic analysis, and the collection of sediment samples from the cave will be done to study how the cave environment evolved since the end of the last ice age. The fossil and sediment samples will be analyzed at Bishop’s University to determine their age, geologic context, and the conditions that led to their preservation. With this in mind, the specific objectives of this project are to:1) Study the cave environment by collecting a network of sediment samples to document how the cave environment has changed with time, including when it was flooded;2) Photograph the paleontological remains to document their physical arrangement and condition; 3) Recover small samples of bones and teeth to provide material for laboratory analysis, which will involve determining the age of the bones, the species present, and the processes that have influenced their preservation; and, 4) Determine the potential for isotopic and molecular analysis of the bones and teeth to reconstruct diet and environment.My laboratory specializes in the generation and analysis of data documenting past climate and environmental changes using geological proxy techniques. Projects are undertaken in eastern Canada, China, and the Caribbean, and focus on lake sediment and peatland coring. The results help us understand the rates of change and magnitude of natural climate variability prior to anthropogenic global warming, as well as human impacts on the environment.The main role of the student will involve microfossil analysis in the laboratory at Bishop’s University. Microfossil groups include thecamoebians and foraminifera, which provide evidence of water conditions (such as salinity and temperature). In addition, the samples will be studied for the presence of pollen grains, which, if present, may provide information about how vegetation conditions changed throughout the region. The student will be provided with suitable training in order for him or her to carry out the research. The laboratory at Bishop’s University is equipped with world class instruments. There may also be opportunities for the student to be involved with other, similar research projects locally during their time at Bishop’s.Required background preferably includes education in the earth sciences and geography, although chemistry and biology students are acceptable. Good general laboratory skills and attention to detail are important. Experience with handling chemicals an asset. Microscopy skills would be very useful, but are not essential. Having an interest in climate change and the earth sciences is important.  
The research project involves analyzing sediment cores collected from peat bogs in southern Quebec to infer patterns of long-term environmental changes at these sites. Peat bogs are excellent locations for this research, as they accumulate peat over many thousands of years, and they preserve organic remains very well. The cores will be dated with radiocarbon methods and will be analyzed using micropaleontological and geochemical techniques. The micropaleontological techniques will include pollen and testate amoeba analysis, which will provide clues about past vegetation and water table depth variability. The results of this work will enable us to put the scale of recent (20th century) human impacts in wetlands (such as water drainage and deforestation) into a long term context, and will help guide ongoing restoration efforts. In addition, the data generated will help us improve our understanding of how wetlands will respond to rapid climate changes in the future.  My laboratory specializes in the generation and analysis of data documenting past climate and environmental changes using geological proxy techniques. Projects are undertaken in eastern Canada, China, and the Caribbean, and focus on lake sediment and peatland coring. The results help us understand the rates of change and magnitude of natural climate variability prior to anthropogenic global warming, as well as human impacts on the environment.The main role of the student will involve microfossil analysis in the laboratory at Bishop’s University. Microfossil groups will include pollen and testate amoebas, which will provide evidence of past vegetation conditions and water table depth variability, respectively. There will be opportunities for the student to assist with the collection of data in the field. I and other colleagues will provide suitable training to the student(s) in order for them to carry out the research. There may also be opportunities for the student to be involved with other, similar research projects during their time at Bishop’s. Finally, the student will contribute to preparing a manuscript based on the work they do for submission to peer-reviewed journal; I will provide assistance with the writing of any manuscript.Required background preferably includes education in the earth sciences and geography, although chemistry and biology students are welcome. Good general laboratory skills and attention to detail are important. Experience with handling chemicals an asset. Microscopy skills would be very useful, but are not essential. Having an interest in climate change and the earth sciences is important.
The objective of this particular project is the synthesis and characterisation of novel hetero-poly-metallic dendrimers. The chemistry of dendrimers brings architectural and topological control, resulting in an elegant strategy for the synthesis of functional molecular structures. Inspired by our past experience and recent results, it seemed interesting to use the principles of this chemistry to synthesize polymetallic macromolecules with unique optical or magnetic properties. Hetero-polymetallic dendrimers are investigated here for the purpose of artificial photosynthesis or storage of information. The organic synthesis of novel heterocyclic ligands will allow us to bind them to various transition metals that introduce photochemical and photo-magnetic properties into the final complexes. The organic ligand will be synthesized using coupling reactions to form carbon-carbon bonds. Reactions derived from Hantzsch condensation for the synthesis of various terpyridyl ligands will also be realized. The choice of metal ion will be dictated by the energy of light that we wish the complex to absorb or the intrinsic magnetic properties of the metal itself. The use of Fe(II), Ru(II) or Os(II) will lead to light absorbers in the core whereas Ru(II) may be combined through cyanide bridges with cobalt or copper to obtain some photo-switchable peripheral building blocks. The ligands and their metal complexes will be studied using a wide variety of techniques available in our laboratory and the chemistry department, including 1H and 13C NMR, infra-red spectroscopy, electrochemistry, UV-visible and emission spectroscopies, X-ray crystallography and SQUID (Super Quantum Interference Device) measurements for the magnetic properties.  The building blocks will then be assembled to form dendrimers which will be studied. The ultimate aim is to verify if the properties of the building blocks are maintained in the assemblies with the techniques mentioned above. Our research involves the synthesis of supramolecular assemblies capable of photochemical reactions. It requires organic and inorganic synthesis of suitable building blocks, the self-assembly of the building blocks into larger arrays, and the use of light to activate molecules towards chemical reactions.The student will work in close association with a graduate student to synthesis novel heterocyclic ligands. These ligands will be used to coordinate to Fe(II), Ru(II) or Os(II) metal ions for the core and Co(III) or Cu(II) for the peripheral building blocks. He or she will characterize the ligands and their metal complexes using a wide variety of techniques, including 1H and 13C NMR, mass spectrometry, electrochemistry, infra-red spectroscopy, UV-visible and emission spectroscopies, and X-ray crystallography.The complexes will then be used as building blocks for dendritic assemblies. The optic and photo-magnetic properties will be analysed.After completing this research internship, the candidate will be able to design and synthesise new organic and inorganic compounds. He or she will be able to characterize compounds using a variety of techniques, including 1H and 13C NMR, mass spectrometry, electrochemistry, absorption and emission spectroscopies.The student should have some experience in organic and inorganic synthesis, and routine characterization of organic and inorganic compounds using 1H NMR and UV-visible spectroscopy. Some prior experience with electrochemistry and luminescence spectroscopy would be an asset, but not absolutely necessary.
The objective of this particular project is the synthesis and characterisation of novel bimetallic photocatalysts which are able to produce hydrogen gas from water using sunlight. Currently, hydrogen is made through steam reforming, which produces carbon dioxide as a side-product, or by electrolysis, which uses more energy to produce hydrogen than you get from its use in fuel cells. Our goal is to use sunlight as the main energy source for the production of hydrogen for use in fuel cells.  The organic synthesis of novel heterocyclic ligands will allow us to bind them to various transition metals that introduce photochemical properties into the final complexes. The organic ligand will be synthesized using carbon-carbon and carbon-nitrogen bond forming reactions such as the Suzuki, Stille and Buchwald coupling reactions. The choice of metal ion will be dictated by the energy of light that we wish the complex to absorb. The use of Re(I) will lead to high energy light absorbers, whereas Ru(II) will lead to lower energy light absorbers. The ligands and their metal complexes will be studied using a wide variety of techniques available in our laboratory and the chemistry department, including 1H and 13C NMR, electrochemistry, UV-visible and emission spectroscopies, and X-ray crystallography.The Re and Ru complexes will then be used as photosensitizers for the catalytic reduction of water to hydrogen gas in conjunction with Co and Pt-based catalysts. By varying the type of photosensitizer and catalyst, we will be able to optimize the photochemical reaction.  This part of the project will entail careful analysis of H2 production using gas chromatography.Our research involves the synthesis of supramolecular assemblies capable of photochemical reactions. It requires organic and inorganic synthesis of suitable building blocks, the self-assembly of the building blocks into larger arrays, and the use of light to activate molecules towards chemical reactions.The student will work in close association with a graduate student to synthesis novel heterocyclic ligands. These ligands will be used to coordinate to Ru(II) and Re(I) metal ions. He or she will characterize the ligands and their metal complexes using a wide variety of techniques, including 1H and 13C NMR, mass spectrometry, electrochemistry, UV-visible and emission spectroscopies, and X-ray crystallography.The Re and Ru complexes will then be used as photosensitizers for the catalytic reduction of water to hydrogen gas in conjunction with Co and Pt-based catalysts. The photocatalytic reactions will be followed by careful analysis of H2 production using gas chromatography.After completing this research internship, the candidate will be able to design and synthesise new organic and inorganic compounds. He or she will be able to characterize compounds using a variety of techniques, including 1H and 13C NMR, mass spectrometry, electrochemistry, absorption and emission spectroscopies, and will have experience collecting X-ray data from single crystals. The student should have some experience in organic and inorganic synthesis, and routine characterization of organic and inorganic compounds using 1H NMR and UV-visible spectroscopy. Some prior experience with electrochemistry and luminescence spectroscopy would be an asset, but not absolutely necessary.

Although we know that therapy-induced senescence (TIS) and other cell fate decisions like apoptosis (cell death) must occur during cancer treatment, whether they differentially alter the biology of damaged human tissues (and tumors), or impact clinical treatment outcomes for patients remain unknown. To explore this question, we use ovarian and prostate cancer biobank-derived patient tissues to probe the functional and predictive value of senescence-associated human cancer biomarkers. Primary cell cultures directly derived from tumor tissues are exposed to cancer therapy ex vivo and evaluated for their senescence responses. Similarly, biopsies collected from patient tissues at critical moments during therapy are organized into tissue microarrays and quantitatively probed for senescence-associated biomarkers, which are then correlated to clinical patients outcome. Our preliminary results suggests that a state of "senesence competence" is present in a subset of human tumors that retain a capacity to undergo TIS in response to treatment. The proposed project will continue to test the molecular signalling pathways regulating senescence competence in human cancer and will attempt to manipulate these pathways to favor beneficial clinical outcomes for patients (enhance current therapies).La sénescence cellulaire est un programme anticancer qui relie les réponses de stress cellulaires et le remodellage tissulaire. Les impacts de la sénescence cellulaire sur l'homéostasis tissulaire durant le développement, la réparation tissulaire, et le vieillissement sont principalement causés par des effets contexte-dépendent associés à la présence de cellules sénescentes persistantes. Ces effets sont parfois bénéfiques, parfois néfastes, expliquant pourquoi les cellules sénescentes sont suspectées de jouer un rôle important lorsqu'elles sont induites par les traitements anti-cancéreux tel que la radiation ou la chimiothérapie.Cellular senescence is an anticancer program linking cellular stress responses to tissue remodeling. The impact of senescence on tissue homeostasis during development, tissue repair, and aging, is due to context-dependent beneficial and detrimental effects accompanying persistent senescent cells. This explains why senescent cells are suspected of playing a role when trigerred during cancer treatments like radiation or chemotherapy.L'étudiant sera pairé et directement supervisé par un étudiant gradué dans mon laboratoire. L'étudiant assistera son mentor et aura la chance d'accomplir des expérimentations, d'analiser ses données, de réaliser des figures et de présenter les données qu'il aura obtenu. Il est attendu que l'étudiant devra présenter ses approches expérimentales, ses résultats et ses analyses durant les réunions d'équipe en utilisant une approche de présentation orale avec support multimédia.The student will be paired and directly supervised with a graduate student from my laboratory. The student will assist and perform experiments, analyze data, and realize figures to present the data that he has obtained. It is expected that the student will present experimental approaches, results obtained and data analysis during lab-meetings with the rest of the research group using multimedia support (oral presentation + diaporama).Des connaissances théorique et de laboratoire en biologie et biologie cellulaire sont essentielle. Des connaissances supplémentaires utilise seraient: Bioinformatique, biologie moléculaire, immunologie, biochimie, médecine, oncologie.
Le projet consistera à isoler les protéines ayant des ancres GPI (glycosylphosphatidylinositol), par des techniques biochimiques. Ensuite, ces protéines seront identifiées par spectrométrie de masse en tandem. Bioinformatiquement, on analysera les résultats pour s'assurer que les protéines identifiées peuvent bien recevoir une ancre GPI, puis on le prouvera par Western blot. Les cellules et tissus qui seront analysées seront des neurones et des tissus du système nerveux de mammifères (souris).We work on identifying new genetic diseases and understanding how the involved genes work, in cells and mice. These disorders are either bone diseases, neurological diseases, or both.Nous travaillons à l'identification de nouvelles maladies génétiques, et à comprendre comment les gènes impliqués fonctionnent, dans les cellules et les souris. Ces maladies affectent soit les os, le système nerveux, ou les deux systèmes.To be able to perform the experiments described above, with the supervision of a postdoctoral fellow.Pouvoir effectuer les expériences mentionnées ci-haut, avec la supervision d'un étudiant postdoctoral.
Le transport membranaire des protéines ayant un ancre GPI (glycosylphosphatidylinositol), du réticulum endoplasmique jusqu'à la surface est un processus encore mal compris. Pour identifier les gènes importants pour ce processus, gènes potentiellement impliqués dans des maladies neurologiques, nous criblerons une libraries CRISPR pour identifier de tels gènes. La technologie de génie génomique CRISPR permettra d'interrompre des milliers de gènes dans différentes cellules, puis de vérifier lesquels affectes les protéines GPI par cytométrie en flux. L'identité des gènes sera déterminée par séquençage de nouvelle génération.We work on identifying new genetic diseases and understanding how the involved genes work, in cells and mice. These disorders are either bone diseases, neurological diseases, or both.Nous travaillons à l'identification de nouvelles maladies génétiques, et à comprendre comment les gènes impliqués fonctionnent, dans les cellules et les souris. Ces maladies affectent soit les os, le système nerveux, ou les deux systèmes.To be able to perform the experiments described above, with the supervision of a postdoctoral fellow.Pouvoir effectuer les expériences mentionnées ci-haut, avec la supervision d'un étudiant postdoctoral.
The fabrication of nanodevices has led to tremendous advances in fields such as computing, telecommunications and medicine. Currently, nearly all nanodevices are fabricated based on top-down techniques on flat silicon wafers. While these techniques are perfectly adapted for the nanofabrication of flat devices, they fail for nanofabrication on curved surfaces. Curved surfaces are highly important for the new generation of photonic devices. In particular, small photonic sensors on optical fibers or nanopipettes (such as for patch clamps) would provide valuable chemical information near small objects such as cells with unsurpassed spatial and temporal resolution. However, the Rayleigh instability prevents the formation of thin films on highly curved surfaces and thus limits the current nanofabrication techniques to (nearly) flat surfaces. We will address the long-standing nanofabrication challenge on curved surfaces. Nature utilizes self-assembly and molecular interactions to form complex chemical and physical structures, even on curved surfaces. Overcoming the Rayleigh instability with specific molecular forces could enable nanopatterning on curved surfaces. We thus propose two solutions to this nanopatterning challenge on highly curved surfaces such as plasmonic nanopipettes: self-assembled nanotemplates based on block copolymers and focused ion beam milling. The control of self-assembly on highly curved glass surfaces will rely on the molecular interaction of different block copolymers loaded with Au with modified glass surfaces of nanopipettes. In another approach, we will fabricate nanopatterned Au films with plasmonic nanostructures near the tip of the nanopipette using focused ion beam milling. While many applications are envisaged for such nanodevices, these plasmonic nanopipettes will serve for dynamic SERS measurements of molecules secreted by cells. Monitoring cellular communication in real-time with molecular information is a current challenge in measurement sciences and the biomedical field. With our partner, Photon Etc., we will create a new Raman imaging technique to investigate this important challenge of cellular Jean-François Masson développe des instruments spectroscopiques pour l’analyse de biomolécules présentes dans les échantillons médicaux par biocapteurs. Il étudie les propriétés des nano- et microstructures pour augmenter la sensibilité des instruments et les propriétés des chimies de surface améliorant la sélectivité d'analyse dans les fluides biologiques. Professor Masson develops spectroscopic biosensors for the analysis of biomolecules present in medical samples. He studies the properties of nano- and microstructures to improve the sensitivity of instruments and the properties of surface chemistry to improve analysis selectivity in biological fluids. His group has an expertise in nanomaterials, spectroscopy, surface chemistry and instrumentation. L'étudiant pilotera un projet de recherche adapté à son expertise, en collaboration avec des membres actuels du groupe, soit sur l'analyse de la sécretion de molécules par des cellules ou sur la nanofabrication de substrat plasmoniques. L'équipe actuelle sur ce projet se compose de plus de 5 chercheurs de tous les niveaux. Il travaillera fréquemment dans le laboratoire et il devra faire de l'analyse des données générées. Il devra également présenter ses résultats sous forme de rapport.The student will take charge of an aspect of the project, in collaboration with the current team in place, on one of the folowing topics: analysis of cell secretion events or the nanofabrication of plasmonic substrates. The team is currently composed of more than 5 members on this project and the student will be integrated in this team. The project will require frequent labwork and data analysis. It is expected that the student will report the results in writing and in presentations.L'étudiant devra posséder des compétences dans au moins deux des trois champs suivants: mesures spectroscopiques en microscopie, nanofabrication et/ou analyse de cellules. Donc, l'étudiants doit avoir une solide formation soit en chimie, en biochimie ou en physique. L'étudiant doit démontrer son excellence académique, une autonomie et une créativité en recherche, ainsi que de bien travailler en équipe. Une capacité de bien travailler en laboratoire est requise

Ideally, ethics regulations imposed on research protect research subjects participating in research from abuses, such as those that have taken place in the past often at the cost of institutionalized or vulnerable patients. Although a widely used term, vulnerability means different things to different people, and has no clear and consistent meaning in research ethics. Vulnerable persons are sometimes described by their lack of fair and equitable access to research, at other times by their inability to give informed consent to participate to a research trial. Psychiatric patients, like children, have often been suggested to lack the capacity to consent to participate to research trials, but this ignores the fact that unlike in children, it should be shown rather than assumed that this is the case for each individual participating in research. Specific research protections, for instance limiting the risk that vulnerable subjects are exposed, to have been proposed to ensure wellbeing and prevent undue harm to research participants who may be vulnerable - such as psychiatric or other patient groups. The aim of this project is to critically investigate the theoretical assumptions and practical implications of the concept of “vulnerability” in research with psychiatric patients. Methods will include conceptual analysis, literature reviews, and policy reviews (both national and international) and an empirical survey and qualitative interview to be completed with patients and researchers in mental health. Outcomes of this project include novel and original work examining how the concept of vulnerability affects research ethics policies and practices.Keywords: Bioethics, Neuroethics, Neuroscience, Psychiatric Disorders, Research Participation, Stigma, Qualitative researchRapid advances in neuroscience have led to new hope that neuroscience will improve early diagnosis in conditions like Alzheimer’s disease, find new treatments for neurological disorders like Parkinson’s disease, and generate promising research trials to psychiatric patients. Neuroethics is a field that tackles ethical, clinical, research, and policy implications of neuroscience. The Neuroethics Research Unit at the Institut de recherches cliniques de Montréal undertakes conceptual and empirical research to understand, e.g., how to best protect patients with psychiatric disorders in clinical trials, and to explain how data from neuroscience is shaping conceptions of self and the notion of free will.The intern will work under the supervision of the leaders of the Unit and be involved extensively in the research project. The intern will be asked to conduct literature reviews and synthesize information from interdisciplinary literatures. The intern may also be involved in the recruitment of subjects, data gathering, and quantitative and qualitative data analysis. The intern may be offered opportunities to participate to publications of the research, in which case they will participate to the writing, revision and approval of manuscripts. The intern will participate to weekly neuroethics journal clubs, and will be asked to facilitate the discussion for at least one journal club meeting. The student will be expected to participate to training activities for graduate students or summer interns at the IRCM, for instance the Summer Seminar Series for Young Researchers which cover a range of professional skills (e.g., leadership, ethics and communication of science, success in graduate studies).  The student will benefit from his or her own office space and work desk, phone, and filing cabinets. He or she will also have access to a computer equipped with software for qualitative research and analysis (NVivo 9, Doncaster, Australia) as well as the library resources of the IRCM and the University of Montreal. As the person’s supervisor, I will be entirely committed to his or her success and will routinely meet with to discuss research progress and the evolution and fulfillment of his or her career objectives. Ideally, the student could present their work at a meeting and we would support her attendance for at least one such meeting.We are seeking applications from undergraduate students who wish to gain valuable experience in research through a summer internship at the Neuroethics Research Unit. Requirements include:Undergraduate studies in a relevant discipline (e.g., neuroscience, social science, philosophy)An interest in exploring the ethical, clinical, research and policy aspects of neuroscienceIndependent and self-motivated Positive, collegial, enthusiastic attitudePrevious experience with literature reviewsVery good communication and interpersonal skillsPublication and scientific communication experience an assetInterdisciplinary teamwork experienceGenuine interest in neuroethicsWritten and spoken English or FrenchVery good knowledge of the Office suite
In different social and academic discourses, there are mounting claims and expectations that neuroscience will not only inform but more substantially transform some of the key concepts underlying fields such as ethics and social science. One of the clearest and compelling cases concerns voluntary and conscious action, often traditionally captured under the umbrella term of “free will”. Some have argued that modern neuroscience challenges the existence of voluntary action and self-control by showing that human decisions are the results of implicit, non-conscious, neurobiological mechanisms. This means that neuroscience could jeopardize our basic understanding of concepts such as autonomy and responsibility. In addition to their academic interest, such expectations and claims bring forth a wide range of concerns in the public and in different social contexts (e.g., ethics, law).  The general objective of this project is to investigate the conceptual and practical implications of neuroscience research on representations of voluntary action (free will). This research will involve both empirical research (e.g., content analysis of neuroscientific and public discourse; interview-based stakeholder research) as well as theoretical research (e.g., scoping reviews and conceptual analysis).Keywords: Bioethics, Neuroethics, Neuroscience, Free Will, Ethics, Law, Voluntary Action Rapid advances in neuroscience have led to new hope that neuroscience will improve early diagnosis in conditions like Alzheimer’s disease, find new treatments for neurological disorders like Parkinson’s disease, and generate promising research trials to psychiatric patients. Neuroethics is a field that tackles ethical, clinical, research, and policy implications of neuroscience. The Neuroethics Research Unit at the Institut de recherches cliniques de Montréal undertakes conceptual and empirical research to understand, e.g., how to best protect patients with psychiatric disorders in clinical trials, and to explain how data from neuroscience is shaping conceptions of self and the notion of free will.The intern will work under the supervision of the leaders of the Unit and be involved extensively in the research project. The intern will be asked to conduct literature reviews and synthesize information from interdisciplinary literatures. The intern may also be involved in the recruitment of subjects, data gathering, and quantitative and qualitative data analysis. The intern may be offered opportunities to participate to publications of the research, in which case they will participate to the writing, revision and approval of manuscripts. The intern will participate to weekly neuroethics journal clubs, and will be asked to facilitate the discussion for at least one journal club meeting. The student will be expected to participate to training activities for graduate students or summer interns at the IRCM, for instance the Summer Seminar Series for Young Researchers which cover a range of professional skills (e.g., leadership, ethics and communication of science, success in graduate studies).  The student will benefit from his or her own office space and work desk, phone, and filing cabinets. He or she will also have access to a computer equipped with software for qualitative research and analysis (NVivo 9, Doncaster, Australia) as well as the library resources of the IRCM and the University of Montreal. As the person’s supervisor, I will be entirely committed to his or her success and will routinely meet with to discuss research progress and the evolution and fulfillment of his or her career objectives. Ideally, the student could present their work at a meeting and we would support her attendance for at least one such meeting.We are seeking applications from undergraduate students who wish to gain valuable experience in research through a summer internship at the Neuroethics Research Unit. Requirements include:Undergraduate studies in a relevant discipline (e.g., neuroscience, social science, philosophy)An interest in exploring the ethical, clinical, research and policy aspects of neuroscienceIndependent and self-motivated Positive, collegial, enthusiastic attitudePrevious experience with literature reviewsVery good communication and interpersonal skillsPublication and scientific communication experience an assetInterdisciplinary teamwork experienceGenuine interest in neuroethicsWritten and spoken English or FrenchVery good knowledge of the Office suite
The first week of the 58th Commission on the Status of Women ended in March 2014 and information ranging from the most effective strategies to economically empower women to learning more about the initiative, which focuses on the voices of men by encouraging them to speak out against the discrimination and inequalities experienced by women and girls globally.Empowerment beyond numbers: this is one of the messages that we need to continue and work on as we think of the challenges that women are still facing beyond geographical frontiers.  Significant work has been accomplished and provided a substantive conceptualization of female-male relations, both inside and outside of the public domain, challenging the social determinants and risks contributing to poverty, and designing routes of women’s empowerment with concrete health achievements.  By applying a gender lens with sensitivity to the socio-political context of poverty alleviation strategies, research and interventions in public health increasingly provide a positive outlook characterized by an empowerment approach.  Recognizing the intricate and complex nature of development processes which lead to the undeniable conclusion that women must become actively engaged as socio-political actors in the fight against poverty, one of the objectives of this internship is to contribute to discussions on the knowledge base which requires an accounting of the conditions and circumstances of women’s lives, both at home and in their communities.The activities will draw upon the fact that social determinants are central to programs and policies regarding prevention and control of diseases such as HIV/AIDS, malaria and tuberculosis. While there is ample literature demonstrating that social factors promote and/or undermine the health of women, men, families and populations, there is limited knowledge about the social processes underlying the unequal distribution of health among specific populations which in turn, is at the root of persistent social disparities. Bilkis Vissandjée is a Full Professor in the School of Nursing at the University of Montreal. She is a Fellow of the Canadian Academy of Health Sciences.  She is a researcher at the Institute of Public Health Research at the Université de Montréal.  Her research work is carried out in partnership with frontline community health services organizations attending to the needs of migrant populations. The main theme of her research work is to address the challenges associated with providing quality of care in a multiethnic context within a gender, migration and equity sensitive perspective. Focus: To address gender and diversity  1. To participate actively with the research team based in three provinces in Canada (Québec, Ontario);2. To get familiarized with the various databases available through Canadian Universities;3. To participate in the design, implementation and analysis of interviews among selected team members (key stakeholders such as medico-legal personnel and support system) across Canada in order to derive a plan for literature search;4. To prepare a plan for literature search once keywords and databases have been identified and selected in collaboration with research team members;5. To get a training at the library in order to strengthen  skills in literature search in public health with sensitivity to gender and diversity;6. To proceed with a critical review focusing on global women's health issues in reference to promotion and prevention; to carry on a scoping review of literature in order to identify and analyze interventions integrating gender and equity in health programs especially in primary care and frontline services;Selected keywords will include: a. health promotion; b. prevention of disease; c. medical response; d. legal response; e. sex; f. gender; g. health care; h. primary care; i. millenium development goals; j. ethics; k. equity;7. To participate in knowledge information development, sharing and capacity building of students in health and gender studies in academic institution in selected partner universities in Canada.8. To complete mid and final reports as required according to respective timelines9. To prepare a lessons learnt report prior to departure with insights from the experience of research activities and potential interests in pursuing with graduate studies in a Canadian University.1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity 
While there is ample literature demonstrating that social factors promote and/or undermine the health of women, men, families and populations, there is limited knowledge about the social processes underlying the unequal distribution of health among specific populations which in turn, is at the root of persistent social disparities. Social determinants draw attention to a number of social factors such as women and men’s social and economic circumstances, which contribute directly to their healthThe objectives of this internship are anchored in the knowledge that one of the most powerful ways to advance development and health is to increase the most vulnerable section of the population, largely women, to adequate health care services, which in turn allows for improvement of quality of their life and that of their families. While epidemiological evidence indicates that in low or middle-income countries, selected infectious diseases such as Hepatitis A and E are more prevalent among men than women, this may be explained by gender differences in the social pattern of interactions. In addition to differences in exposure and risk of infection, there is a difference between men and women in the progression from infection to disease, in turn leading to a differential in the notification rates and treatment among women and men. Such results support the importance to derive and implement initiatives in collaboration with community members, health care providers, designers and decision-makers aimed at redressing persistent inequities. In an effort to increase our understanding of challenges and opportunities experienced by various stakeholders involved with access and use of safe water in communities, the proposed work will attempt to address both the lack of resources and barriers (basic needs approach) as well as the opportunity to attain some level of personal outcomes (including health) known as capabilities approach with a gender sensitive approach.Bilkis Vissandjée is a Full Professor in the School of Nursing at the University of Montreal. She is a Fellow of the Canadian Academy of Health Sciences.  She is a researcher at the Institute of Public Health Research at the Université de Montréal.  Her research work is carried out in partnership with frontline community health services organizations attending to the needs of migrant populations. The main theme of her research work is to address the challenges associated with providing quality of care in a multiethnic context within a gender, migration and equity sensitive perspective. Focus: To address gender and diversity  1. To participate actively with the research team based in three provinces in Canada (Québec, Ontario and British Columbia);2. To get familiarized with the various databases available through Canadian Universities;3. To participate in the design, implementation and analysis of interviews among selected team members (key stakeholders such as medico-legal personnel and support system) across Canada in order to derive a plan for literature search;4. To prepare a plan for literature search once keywords and databases have been identified and selected in collaboration with research team members;5. To get a training at the library in order to strengthen  skills in literature search in public health with sensitivity to gender and diversity;6. To proceed with a critical review focusing on rural health systems and health care providers in reference to access to safe water and mobile phone technology; to carry on a scoping review of literature in order to identify and analyze interventions integrating gender and equity in surveillance programs and tested in rural communities within the proposed project;Selected keywords will include: a. mobile phones; b. hepatitis A ; c. medical response; d. legal response; e. sex; f. gender; g. health care; h. primary care; i. emergency care; j. ethics; k. equity; l. hepatitis E; m. safe drinking water7. To participate in knowledge information development, sharing and capacity building of students in water, environment and gender studies in academic institution in selected partner universities in Canada.8. To complete mid and final reports as required according to respective timelines9. To prepare a lessons learnt report prior to departure with insights from the experience of research activities and potential interests in pursuing with graduate studies in a Canadian University.1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity 
Sexual violence is rampant worldwide and particularly pervasive in India, where it has reached and all time high rate during the last decade. The social construction of gender in India remains associated with sustained systematic discrimination against women. Present in spheres of everyday life, it is an issue when seeking health care and justice.  One of the consequences is that victims of sexual violence are confronted to inadequate response from health care services and medico-legal systems in regards to quality of response. Quality of health care response creates a safe environment and allows gathering of medical and legal evidence needed for a valid case for medico-legal response and justice. A closer and systematic look at a series of crucial points is needed: 1. the psychosocial support provided to victims, the practices and services surrounding healthcare provision in the context of rape and sexual violence; 2. the process of collection of forensic evidence and practice associated with the clinical exam post event; the reliability of applying protocols and guidelines when and if available; 3. the sensitivity by health care providers to social determinants of health and contextual experiences affecting the ‘victims’. These factors highlight the current situation in India where forensic evidence collection is the main focus to the detriment of care and psychosocial support of victims of sexual violence.Actions are required to take into consideration the victims’ voices in the forensic evidence collection process and establish empathetic medical and legal services for better provision of care and justice. While guidelines and standard protocols for interventions post rape do exist, and standard protocols for the collection of forensic evidence are being improved, what is needed is a better understanding of the premises for an increased quality response within an integrated health system and medico-legal practices sensitive to gender and social Bilkis Vissandjée is a Full Professor in the School of Nursing at the University of Montreal. She is a Fellow of the Canadian Academy of Health Sciences.  She is a researcher at the Institute of Public Health Research at the Université de Montréal.  Her research work is carried out in partnership with frontline community health services organizations attending to the needs of migrant populations. The main theme of her research work is to address the challenges associated with providing quality of care in a multiethnic context within a gender, migration and equity sensitive perspective. Focus: To address gender and diversity  1. To participate actively with the research team based in three provinces in Canada (Québec, Ontario and British Columbia);2. To get familiarized with the various databases available through Canadian Universities;3. To participate in the design, implementation and analysis of interviews among selected team members (key stakeholders such as medico-legal personnel and support system) across Canada in order to derive a plan for literature search;4. To prepare a plan for literature search once keywords and databases have been identified and selected in collaboration with research team members;5. To get a training at the library in order to strengthen  skills in literature search in public health with sensitivity to gender and diversity;6. To proceed with a critical review focusing on health systems and health care providers in reference to quality and 'speed' of response accounting for medico-legal imperatives post sexual aggressions.  Selected keywords will include: a. sexual assault; b. rape; c. medical response; d. legal response; e. sex; f. gender; g. health care; h. primary care; i. emergency care; j. ethics; k. equity7. To participate in knowledge information development, sharing and capacity building of students in women and gender studies in academic institution in selected partner universities in Canada.8. To complete mid and final reports as required according to respective timelines9. To prepare a lessons learnt report prior to departure with insights from the experience of research activities and potential interests in pursuing with graduate studies in a Canadian University.1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity 
While there is ample literature demonstrating that social factors promote and/or undermine the health of women, men, families and populations, there is limited knowledge about the social processes underlying the unequal distribution of health among specific populations which in turn, is at the root of persistent social disparities. Social determinants draw attention to a number of social factors such as women and men’s social and economic circumstances, which contribute directly to their healthThe objectives of this internship are anchored in the knowledge that one of the most powerful ways to advance development and health is to increase the most vulnerable section of the population, largely women, to adequate health care services, which in turn allows for improvement of quality of their life and that of their families. While epidemiological evidence indicates that in low or middle-income countries, selected infectious diseases such as Hepatitis A and E are more prevalent among men than women, this may be explained by gender differences in the social pattern of interactions. In addition to differences in exposure and risk of infection, there is a difference between men and women in the progression from infection to disease, in turn leading to a differential in the notification rates and treatment among women and men. Such results support the importance to derive and implement initiatives in collaboration with community members, health care providers, designers and decision-makers aimed at redressing persistent inequities. In an effort to increase our understanding of challenges and opportunities experienced by various stakeholders involved with access and use of safe water in communities, the proposed work will attempt to address both the lack of resources and barriers (basic needs approach) as well as the opportunity to attain some level of personal outcomes (including health) known as capabilities approach with a gender sensitive approach.Bilkis Vissandjée is a Full Professor in the School of Nursing at the University of Montreal. She is a Fellow of the Canadian Academy of Health Sciences.  She is a researcher at the Institute of Public Health Research at the Université de Montréal.  Her research work is carried out in partnership with frontline community health services organizations attending to the needs of migrant populations. The main theme of her research work is to address the challenges associated with providing quality of care in a multiethnic context within a gender, migration and equity sensitive perspective. Focus:Intersections: gender and diversity  1. To participate actively with the research team based in three provinces in Canada (Québec, Ontario and British Columbia);2. To get familiarized with the various databases available through Canadian Universities;3. To participate in the design, implementation and analysis of interviews among selected team members (key stakeholders such as medico-legal personnel and support system) across Canada in order to derive a plan for literature search;4. To prepare a plan for literature search once keywords and databases have been identified and selected in collaboration with research team members;5. To get a training at the library in order to strengthen  skills in literature search in public health with sensitivity to gender and diversity;6. To proceed with a critical review focusing on rural health systems and health care providers in reference to access to safe water and mobile phone technology; to carry on a scoping review of literature in order to identify and analyze interventions integrating gender and equity in surveillance programs and tested in rural communities within the proposed project;Selected keywords will include: a. mobile phones; b. hepatitis A ; c. medical response; d. legal response; e. sex; f. gender; g. health care; h. primary care; i. emergency care; j. ethics; k. equity; l. hepatitis E; m. safe drinking water7. To participate in knowledge information development, sharing and capacity building of students in water, environment and gender studies in academic institution in selected partner universities in Canada.8. To complete mid and final reports as required according to respective timelines9. To prepare a lessons learnt report prior to departure with insights from the experience of research activities and potential interests in pursuing with graduate studies in a Canadian University.1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity 
Sexual violence is rampant worldwide and particularly pervasive in India, where it has reached and all time high rate during the last decade. The social construction of gender in India remains associated with sustained systematic discrimination against women. Present in spheres of everyday life, it is an issue when seeking health care and justice.  One of the consequences is that victims of sexual violence are confronted to inadequate response from health care services and medico-legal systems in regards to quality of response. Quality of health care response creates a safe environment and allows gathering of medical and legal evidence needed for a valid case for medico-legal response and justice. A closer and systematic look at a series of crucial points is needed: 1. the psychosocial support provided to victims, the practices and services surrounding healthcare provision in the context of rape and sexual violence; 2. the process of collection of forensic evidence and practice associated with the clinical exam post event; the reliability of applying protocols and guidelines when and if available; 3. the sensitivity by health care providers to social determinants of health and contextual experiences affecting the ‘victims’. These factors highlight the current situation in India where forensic evidence collection is the main focus to the detriment of care and psychosocial support of victims of sexual violence.Actions are required to take into consideration the victims’ voices in the forensic evidence collection process and establish empathetic medical and legal services for better provision of care and justice. While guidelines and standard protocols for interventions post rape do exist, and standard protocols for the collection of forensic evidence are being improved, what is needed is a better understanding of the premises for an increased quality response within an integrated health system and medico-legal practices sensitive to gender and social Bilkis Vissandjée is a Full Professor in the School of Nursing at the University of Montreal. She is a Fellow of the Canadian Academy of Health Sciences.  She is a researcher at the Institute of Public Health Research at the Université de Montréal.  Her research work is carried out in partnership with frontline community health services organizations attending to the needs of migrant populations. The main theme of her research work is to address the challenges associated with providing quality of care in a multiethnic context within a gender, migration and equity sensitive perspective. Focus: To address gender and diversity  1. To participate actively with the research team based in three provinces in Canada (Québec, Ontario and British Columbia);2. To get familiarized with the various databases available through Canadian Universities;3. To participate in the design, implementation and analysis of interviews among selected team members (key stakeholders such as medico-legal personnel and support system) across Canada in order to derive a plan for literature search;4. To prepare a plan for literature search once keywords and databases have been identified and selected in collaboration with research team members;5. To get a training at the library in order to strengthen  skills in literature search in public health with sensitivity to gender and diversity;6. To proceed with a critical review focusing on health systems and health care providers in reference to quality and 'speed' of response accounting for medico-legal imperatives post sexual aggressions.  Selected keywords will include: a. sexual assault; b. rape; c. medical response; d. legal response; e. sex; f. gender; g. health care; h. primary care; i. emergency care; j. ethics; k. equity7. To participate in knowledge information development, sharing and capacity building of students in women and gender studies in academic institution in selected partner universities in Canada.8. To complete mid and final reports as required according to respective timelines9. To prepare a lessons learnt report prior to departure with insights from the experience of research activities and potential interests in pursuing with graduate studies in a Canadian University.1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity 
The first week of the 58th Commission on the Status of Women ended in March 2014. Information ranging from the most effective strategies to economically empower women to learning more about the initiative, which focuses on the voices of men by encouraging them to speak out against the discrimination and inequalities experienced by women and girls globally.Empowerment beyond numbers: this is one of the messages that we need to continue and work on as we think of the challenges that women are still facing beyond geographical frontiers.  Significant work has been accomplished and provided a substantive conceptualization of female-male relations, both inside and outside of the public domain, challenging the social determinants and risks contributing to poverty, and designing routes of women’s empowerment with concrete health achievements.  By applying a gender lens with sensitivity to the socio-political context of poverty alleviation strategies, research and interventions in public health increasingly provide a positive outlook characterized by an empowerment approach.  Recognizing the intricate and complex nature of development processes which lead to the undeniable conclusion that women must become actively engaged as socio-political actors in the fight against poverty, one of the objectives of this internship is to contribute to discussions on the knowledge base which requires an accounting of the conditions and circumstances of women’s lives, both at home and in their communities.The activities will draw upon the fact that social determinants are central to programs and policies regarding prevention and control of diseases such as HIV/AIDS, malaria and tuberculosis. While there is ample literature demonstrating that social factors promote and/or undermine the health of women, men, families and populations, there is limited knowledge about the social processes underlying the unequal distribution of health among specific populations which in turn, is at the root of persistent social disparities. Bilkis Vissandjée is a Full Professor in the School of Nursing at the University of Montreal. She is a Fellow of the Canadian Academy of Health Sciences.  She is a researcher at the Institute of Public Health Research at the Université de Montréal.  Her research work is carried out in partnership with frontline community health services organizations attending to the needs of migrant populations. The main theme of her research work is to address the challenges associated with providing quality of care in a multiethnic context within a gender, migration and equity sensitive perspective. Focus: Intersections of gender and migration1. To participate actively with the research team based in three provinces in Canada (Québec, Ontario);2. To get familiarized with the various databases available through Canadian Universities;3. To participate in the design, implementation and analysis of interviews among selected team members (key stakeholders such as medico-legal personnel and support system) across Canada in order to derive a plan for literature search;4. To prepare a plan for literature search once keywords and databases have been identified and selected in collaboration with research team members;5. To get a training at the library in order to strengthen  skills in literature search in public health with sensitivity to gender and diversity;6. To proceed with a critical review focusing on global women's health issues in reference to promotion and prevention; to carry on a scoping review of literature in order to identify and analyze interventions integrating gender and equity in health programs especially in primary care and frontline services;Selected keywords will include: a. health promotion; b. prevention of disease; c. medical response; d. legal response; e. sex; f. gender; g. health care; h. primary care; i. millenium development goals; j. ethics; k. equity;7. To participate in knowledge information development, sharing and capacity building of students in health and gender studies in academic institution in selected partner universities in Canada.8. To complete mid and final reports as required according to respective timelines9. To prepare a lessons learnt report prior to departure with insights from the experience of research activities and potential interests in pursuing with graduate studies in a Canadian University.1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity 

Le voyage d'une particule dans le corps humain peut être très complexe et souvent imprévisible. Avec le nombre croissant d'applications potentielles des nanomatériaux dans le monde biomédical (théranostique, imagerie, livraison de principe actif),  il est nécessaire de mieux comprendre leurs interactions avec les fluides biologiques afin de prédire leur destin après injection. Dans ce projet, nous proposons d'employer la microscopie dynamique différentielle pour caractériser la mobilité de nanomatériaux  dans un fluide biologique et d'utiliser cette information pour prédire leur destin chez les êtres vivants. La technique de microscopie dynamique différentielle permet d'obtenir le coefficient de diffusion de particules colloïdales en mouvement dans un milieu biologique sans le besoin de marquage artificiel. L'étudiant sera formé sur cette technique et caractérisera une série de nanomatériaux actuellement utilisés dans le domaine biomédical. L'analyse des résultats sera exécutée sous la surveillance d'un étudiant de PhD développant actuellement la technique.The research of our group focuses on the characterization of molecular interaction in biological systems. We use advancedd techniques to image molecules and measure their interactions with surfaces at the molecular scale. Our main goal is to establish correlations between molecular scale properties such as conformation, assembly, and macroscopic properties such as adhesion, lubrication, wear...Our projects are very diverse but mainly centered around the development of new strategies to treat degenerative diseases such as ostheoarthritis or multiple sclerosis. The lab counts student and researcher with different academic backgrounds spanning from mechanical engineering to pharmaceutical sciences or chemical engineering. La recherche de notre groupe se concentre sur la caractérisation des interactions moléculaires dans les systèmes biologiques. Nous employons des techniques avancées pour imager les molécules et mesurer leurs interactions avec des surfaces à l'échelle moléculaire. Notre but principal est d'établir des corrélations entre les propriétés moléculaires telles que la conformation, assemblage, et les propriétés macroscopiques telles que l'adhérence, la lubrification, l'usure… Nos projets sont très divers tout en restant centrés sur le développement de nouvelles stratégies pour traiter les maladies dégénératives telles que l'arthrose ou la sclérose en plaques.  Le laboratoire compte des étudiants et des chercheurs venant de The student will be trained of the microscopy technique developped in the hosting lab. He will be in charge to evaluate the mobility of a librairy of nanomaterials in different media such a extracellular matrix, plasma, synovial fluid. He will analyze his data using an in house code to extract relevant data related to particles dynamics and identify key parameters controlling the behavior of the particles in these medias.L'etudiant sera forme sur la technique de microscopie dans le laboratoire d'accueil. Il sera en charge d'évaluer la mobilité d'une librairie de nanomatériaux dans différents milieux biologiques tels que la matrice extra cellulaire, le plasma, le fluide synovial. Il analysera les données en utilisant un code développer par le laboratoire et idenfiera les paramétres clés controllant le comportement des particules dans ces milieux. Competences developed during the training course: Physicochemistry (formulation, characterization of the nanoparticules). Physics (microscopy studies, data analysis).
Le voyage d'une particule dans le corps humain peut être très complexe et souvent imprévisible. Avec le nombre croissant d'applications potentielles des nanoformulations dans le monde biomédical (théranostique, imagerie, livraison de principe actif),  il est nécessaire de mieux comprendre leurs interactions avec les cellules vivantes afin de prédire leur destin après injection. Dans ce projet,nous proposons de concevoir un micro-test pour dépister la capacité de transfection des nouvelles nanoformulations. À l'aide de techniques standard de microfabrication, l'élève concevra, fabriquera et caractérisera un microsystème capable de dépister des dizaines de nanoformulations.  L'étudiant sera formé sur les techniques de microfab et caractérisera une série de nanomatériaux actuellement utilisés dans le laboratoire et dans le domaine biomédical. L'analyse des résultats sera exécutée sous la surveillance d'un étudiant de PhD développant actuellement la technique.The research of our group focuses on the characterization of molecular interaction in biological systems. We use advancedd techniques to image molecules and measure their interactions with surfaces at the molecular scale. Our main goal is to establish correlations between molecular scale properties such as conformation, assembly, and macroscopic properties such as adhesion, lubrication, wear...Our projects are very diverse but mainly centered around the development of new strategies to treat degenerative diseases such as ostheoarthritis or multiple sclerosis. The lab counts student and researcher with different academic backgrounds spanning from mechanical engineering to pharmaceutical sciences or chemical engineering. La recherche de notre groupe se concentre sur la caractérisation des interactions moléculaires dans les systèmes biologiques. Nous employons des techniques avancées pour imager les molécules et mesurer leurs interactions avec des surfaces à l'échelle moléculaire. Notre but principal est d'établir des corrélations entre les propriétés moléculaires telles que la conformation, assemblage, et les propriétés macroscopiques telles que l'adhérence, la lubrification, l'usure… Nos projets sont très divers tout en restant centrés sur le développement de nouvelles stratégies pour traiter les maladies dégénératives telles que l'arthrose ou la sclérose en plaques.  Le laboratoire compte des étudiants et des chercheurs venant de The student will be trained of the microscopy technique developped in the hosting lab. He will be in charge to evaluate the mobility of a librairy of nanomaterials in different media such a extracellular matrix, plasma, synovial fluid. He will analyze his data using an in house code to extract relevant data related to particles dynamics and identify key parameters controlling the behavior of the particles in these medias.L'etudiant sera forme sur la technique de microscopie dans le laboratoire d'accueil. Il sera en charge d'évaluer la mobilité d'une librairie de nanomatériaux dans différents milieux biologiques tels que la matrice extra cellulaire, le plasma, le fluide synovial. Il analysera les données en utilisant un code développer par le laboratoire et idenfiera les paramétres clés controllant le comportement des particules dans ces milieux. Competences developed during the training course: Physicochemistry (formulation, characterization of the nanoparticules). Physics (microscopy studies, data analysis), microfabrication (photolythography, CAD design).
CONTEXTE: Près d’un quart des adultes développent des douleurs aux pieds pouvant être soulagées par des chaussures orthopédiques ou des orthèses plantaires. La fabrication additive (i.e. impression 3D) d’orthèses est en phase exploratoire. Les premières orthèses plantaires imprimées en 3D mettent l’accent sur l’esthétique et le confort et non sur les fonctions complexes du pied en mouvement. Aussi, ces orthèses n’exploitent que partiellement la rupture technologique qu’offre la fabrication additive, à savoir la complexité géométrique micrométrique interne à l’objet. Ces structures sont appelées treillis.  OBJECTIF: L'objectif du projet est de développer, en collaboration avec la compagnie d'orthèse Médicus et la compagnie de modélisation Caboma, une orthèse de pied par l'ajout de treillis optimaux adaptatifs. MÉTHODE: Deux sections de l'orthèse sont actuellement à l'étude. La première est la partie au talon dont l'objectif sera de réduire les forces d'impact et d'augmenter le contrôle à la réception lors du contact talon à la marche et à la course. Ceci est en concordance avec les concepts de stabilité et d'amortissement préconisés par Médicus. La seconde partie de l'orthèse à développer est la partie centrale et avant de l'orthèse. Celle-ci devra permettre une meilleure adaptation aux modifications d'environnement (tel marcher sur des pierres) ainsi que d'augmenter la propulsion du corps lors de la poussée plantaire à la marche, la course et lors de sauts. Ceci est en adéquation avec les concept de stabilité et propulsion développé par Médicus.The S2M lab develops models of human body to measure, simulate and optimize sports techniques, occupational tasks and and rehabilitation interventions.  AXES OF RESEARCH:-Shoulder biomechanics: prevent shoulder injuries and accelerate rehabilitation using measurement (motion capture, electromyography, isokinetic dynamometer) and musculoskeletal simulation; -Optimal movements: create innovative sports techniques and low risk techniques for workers;-Orthotics: design innovative foot orthotics for 3D printing and improve gait rehabilitation using robotics devices; -Serious video games: develop new active games in Unity3D for rehabilitation and training using low cost technologies. Le laboratoire S2M développe des modèles du corps humain utilisés pour mesurer, simuler et optimiser les techniques gestuelles dans le sport, des tâches professionnelles et des mouvements pathologiques. AXE DE RECHERCHE:-Biomécanique de l'épaule: prévenir les blessures et accélérer la réadaptation tant par la mesure (capture du mouvement, électromyographie, dynamomètres) que des simulations musculosquelettiques.-Mouvements optimaux: créer de techniques sportives innovantes ou des techniques plus sécuritaires pour les travailleurs.-Orthèses: développer des orthèses plantaires pour l’impression 3D et améliorer la réadaptation à la marche par des orthèses robotisées.-Jeux vidéo sérieux: développer des jeux actifs pour la réadaptation et l'entraînement.The virtual part of this project will model the orthosis using Paraview with all the new features for mass production brought by Caboma and students from previous years. Students will have the procedures to create an orthotics and will have to integrate their innovations gradually with the help of the research professional on the project. Students will use Rhino3d (Grasshopper / IntraLattice Module) to explore new forms of orthotic lattices. If necessary, the lattices can be optimized in Hypermesh (Optistruct) in order to achieve the objectives previously described. In order to generate the lattices, topological optimization algorithms by reductions of the materials will be improved by the addition of boundary conditions using experimental measurement of pressure during gait. In a second step, orthotic prototypes will be printed in 3D and tested with patients in order to validate the predictions of the model. An iterative process between virtualization and ecological testing will be put in place to get an optimal parametric orthosis. The project requires teamwork.Pour la partie virtuelle du projet, les étudiants modéliseront l'orthèse dans l'environnement Paraview avec toutes les nouvelles fonctionnalités pour la production de masse apportées par Caboma et les étudiants des années antérieures. Les étudiants disposeront des procédures pour créer un orthèse et devront intégrer leurs innovations au fur et à mesure avec l’aide du professionnel de recherche sur le projet.  Les étudiants utiliseront Rhino3d (module Grasshopper/IntraLattice) pour l'exploration de nouvelles formes de treillis de l'orthèse. Au besoin, les treillis pourront être optimisés dans Hypermesh (Optistruct) afin de permettre d'atteindre les objectifs précédemment décrits. Afin de générer les treillis, des algorithmes d'optimisation topologiques par réductions de la matière seront améliorés par l'ajout de conditions aux limites provenant de mesure de pression lors de la locomotion.  Dans un deuxième temps, les prototypes d'orthèse seront imprimés en 3D et testés avec des patients afin de valider les prédictions du modèle. Un processus itératif entre la virtualisation et les tests écologiques sera mis en place pour finalement arriver à une orthèse paramétrique optimale. Le travail se fera en équipe. The student must have a good knowledge of mechanical design and a basic knowledge of software like Rhino3D, Paraview and Hypermesh. In addition, the student must have some knowledge of optimization algorithms.A knowledge of the Python programming language is also compatible with the new functions in Paraview. Knowledge in optimization topologies can be an asset.
CONTEXTE: La synthèse optimale de mouvement s'intéresse à la génération de gestes optimaux. Un geste est dit optimal lorsque qu’il maximise un critère ou une performance en particulier. Dans le cadre de cette étude il s'agit de sauter le plus haut possible. Alors qu'un tel geste de la vie quotidienne peut sembler trivial, son optimisation s'avère être relativement complexe. En effet, le nombre élevé de contraintes, la gestion des commandes articulaires, mais surtout la succession des nombreuses phases du geste compliquent grandement le problème. Sans algorithmes hautement performants, une telle optimisation dynamique est impossible en un temps raisonnable. Malgré tout, la synthèse optimale d'un saut a déjà été réalisée en utilisant les couples articulaires comme commandes pour le geste. Si ce modèle permet une première analyse, il n’intègre pas les muscles. Or, dans le cas du mouvement humain, le couple articulaire est la résultante des moments des forces musculaires.  OBJECTIF: Ainsi, l’objectif de ce projet est d'implémenter et d'intégrer des muscles au modèle de sauteur en utilisant l'activation musculaire comme contrôle du geste lors de la synthèse optimale. Il sera alors possible de quantifier le réalisme du mouvement optimal et simulé au niveau du parton d’activations musculaires en plus de la cinématique et des forces de contact. MÉTHODE: Cette implémentation des muscles se fera à partir de modèles musculaires déjà existants, basés sur le modèle de Hill. Selon le modèle choisi, des calculs de paramètres géométriques ainsi que la résolution d'équations différentielles seront nécessaires et seront codés en langage C/C++. Ensuite, l'implémentation des muscles dans le modèle, quant à elle, se fera en traduisant et en mettant à l'échelle des modèles géométriques musculaires issus de la littérature scientifique (positions d'attache des muscles, grosseur musculaire, etc.).The S2M lab develops models of human body to measure, simulate and optimize sports techniques, occupational tasks and and rehabilitation interventions.  AXES OF RESEARCH:- Shoulder biomechanics: prevent shoulder injuries and accelerate rehabilitation using measurement (motion capture, electromyography, isokinetic dynamometer) and musculoskeletal simulation; - Optimal movements: create innovative sports techniques and low risk techniques for workers;- Orthotics: design innovative foot orthotics for 3D printing and improve gait rehabilitation using robotics devices; - Serious video games: develop new active games in Unity3D for rehabilitation and training using low-cost technologies. Le laboratoire S2M développe des modèles du corps humain utilisés pour mesurer, simuler et optimiser les techniques gestuelles dans le sport, des tâches professionnelles et des mouvements pathologiques. AXE DE RECHERCHE:-Biomécanique de l'épaule: prévenir les blessures et accélérer la réadaptation tant par la mesure (capture du mouvement, électromyographie, dynamomètres) que des simulations musculosquelettiques.-Mouvements optimaux: créer de techniques sportives innovantes ou des techniques plus sécuritaires pour les travailleurs.-Orthèses: développer des orthèses plantaires pour l’impression 3D et améliorer la réadaptation à la marche par des orthèses robotisées.-Jeux vidéo sérieux: développer des jeux actifs pour la réadaptation et l'entraînement.A first version of the Hill model has already been implemented. Therefore, the first step will be to validate the values obtained with this implementation by comparing these with values provided by other softwares using the same models. Subsequently, based on Millard's equations, the student will develop a second and more realistic muscular model, and will perform the same validation work with it. This project's second phase will be to compare the muscle force calculation efficiencies between the two models and potentially  identify ways to increase these if necessary (the Millard's model being most likely slower than Hill's). Afterwards, the muscles will be implemented into the files describing the jumper's model. Finally, the student will have to adapt the controls used for the optimal synthesis. This involves the inclusion of the resolution of differential equations used by the muscular models and the adaptation of the problem boundaries to the new conditions. Lastly, the student will research and solve all the bugs left in each step of the implementation.Une première version du modèle musculaire de Hill a déjà été implémentée. Ainsi, il s'agira au départ de valider les valeurs obtenues par cette première implémentation en les comparant avec celles fournies par d'autres logiciels utilisant les mêmes modèles. Il faudra ensuite développer un second modèle musculaire, plus précis, à partir des équations fournies par Millard et effectuer à nouveau le travail de validation. Ensuite, il faudra comparer l'efficacité du calcul des forces musculaires entre ces deux modèles et potentiellement trouver des astuces permettant d'accélérer celui-ci sur l'un ou l'autre des modèles (le modèle de Millard étant probablement le plus sujet à être lent). Une fois ce travail de développement réalisé, il faudra implémenter les muscles dans les fichiers servant à décrire le modèle du sauteur. Finalement, il faudra adapter les commandes utilisées pour la synthèse optimale. Ceci implique l'inclusion de la résolution des équations différentielles utilisées par les modèles musculaires et l'adaptation des bornes du problème aux nouvelles conditions. Enfin, il faudra rechercher et résoudre tous les bogues qui auront été laissés dans les étapes précédentes et qui ne se révéleront probablement qu'à cette étape du projet.The selected student must be comfortable using C/C++ language, where most of the implementation will be done. MATLAB knowledge will be appreciated but not essential. The student must also have knowledge with linear algebra and 3D mechanical physics (calculation of torque with vectors, inertia matrix, rotational matrix, dynamics equations of Lagrange, etc.). Finally, basic anatomy knowledge of the lower extremities will be an asset to facilitate the implementation.
CONTEXTE: L'estimation des forces musculaires humaines lors de mouvements dynamiques est de plus en plus réalisable. Le principal défi à relever demeure cependant celui de trouver une répartition réaliste des forces musculaires dans les modèles virtuels. En effet, le corps humain peut produire une même action à partir de muscles, voire de groupes de muscles (synergies), différents. Le contrôle optimal est une technique efficace utilisée pour résoudre le problème de répartition musculaire notamment à la marche. Il est possible d’appliquer ces mêmes techniques pour le geste violonistique, mais avec un objectif différent. En effet, la maitrise du violon demande plusieurs heures de pratique par jour. En conséquence, les musiciens sont sujets à de la fatigue musculaire chronique, particulièrement s’ils varient peu leur positionnement du corps.  OBJECTIF: Plutôt que de chercher une seule position optimale qui minimise la fatigue musculaire de tout le membre supérieur, notre objectif est de rechercher un ensemble de positions dont chacune minimise un groupe musculaire précis. Ceci pourra permettre de proposer une séquence de positions à adopter où le violoniste repose successivement une partie de sa musculature. Dans la mesure où ils donnent un meilleur repos aux muscles, ces positions peuvent s’avérer être plus efficaces qu’une seule posture optimale. Cependant, la musique étant avant tout un domaine artistique, ces positions ne doivent pas influencer la qualité du son.  MÉTHODE: Dans ce projet, l’étudiant se concentrera sur le bras qui manipule l’archet. Le projet consiste donc à appliquer les techniques de contrôle optimal au geste violonistique afin de déterminer, pour un même coup d’archet, au moins trois positions de l’épaule qui permettent un repos maximal sur différents muscles du bras tout en gardant l’archet perpendiculaire à la corde tout le long du mouvement. The S2M lab develops models of human body to measure, simulate and optimize sports techniques, occupational tasks and and rehabilitation interventions.  AXES OF RESEARCH:-Shoulder biomechanics: prevent shoulder injuries and accelerate rehabilitation using measurement (motion capture, electromyography, isokinetic dynamometer) and musculoskeletal simulation; -Optimal movements: create innovative sports techniques and low risk techniques for workers;-Orthotics: design innovative foot orthotics for 3D printing and improve gait rehabilitation using robotics devices; -Serious video games: develop new active games in Unity3D for rehabilitation and training using low-cost technologies. Le laboratoire S2M développe des modèles du corps humain utilisés pour mesurer, simuler et optimiser les techniques gestuelles dans le sport, des tâches professionnelles et des mouvements pathologiques. AXE DE RECHERCHE:-Biomécanique de l'épaule: prévenir les blessures et accélérer la réadaptation tant par la mesure (capture du mouvement, électromyographie, dynamomètres) que des simulations musculosquelettiques.-Mouvements optimaux: créer de techniques sportives innovantes ou des techniques plus sécuritaires pour les travailleurs.-Orthèses: développer des orthèses plantaires pour l’impression 3D et améliorer la réadaptation à la marche par des orthèses robotisées.-Jeux vidéo sérieux: développer des jeux actifs pour la réadaptation et l'entraînement.In collaboration with a Ph.D. student, the candidate will be responsible of an important part of the project. He will modify the dynamic optimization codes under two softwares, namely MUSCOD-II (based on direct multiple shooting) and GPOPS-II (based on direct collocation). His tasks will be: 1) Carry out a literature review of muscle injuries from low intensity activities. From it, the candidate will have to determine the main risk factors that can be integrated in the musculoskeletal simulation;2) The candidate will also be in charge to determine the appropriate constraints and objective functions of the optimization problem in order to lower these risk factors;3) Thereafter having implemented the risk factors, the student will perform numerous optimisations using MUSCOD-II and GPOPS-II by modifying the objective function and the other chosen parameters;4) Finally, the candidate will have to write a short report comparing the generated movements.En collaboration avec un étudiant au doctorat, le candidat sera responsable d’une partie importante du projet. Il adaptera des codes d’optimisation dynamique sous deux logiciels, à savoir MUSCOD-II (basé sur le direct multiple shooting) et GPOPS-II (basé sur les direct colocations). Ses tâches seront les suivantes :1) Faire une revue de littérature sur les blessures musculaires lors d’activités à faible intensité et extraire les facteurs de risque qui peuvent être intégrés dans la simulation musculo-squelettique; 2) Aussi, l’étudiant sera chargé de déterminer les contraintes et les fonctions objectifs appropriées du problème d’optimisation pour tenir compte ou réduire ces facteurs de risques; 3) À partir de ces contraintes qu’il intégrera dans le problème d’optimisation, l’étudiant réalisera de nombreuses optimisations sous MUSCOD-II et GPOPS-II en modifiant tant la fonction objective que plusieurs paramètres des algorithmes d’optimisation choisis;4) Finalement, un court rapport comparant les mouvements générés devra être remis.The candidate should have an intermediate to advanced level in C/C++ programming. Since, most of the kinematics computation are done using matrices, the candidate should be comfortable with linear algebra too. An applied mathematics formation and basic knowledges in MATLAB and GIT are invaluable.
En réadaptation, les patients mentionnent souvent le manque de motivation comme étant un obstacle à l’exécution régulière des exercices. Les jeux vidéo permettent d’augmenter la motivation et la participation à un processus de réadaptation souvent exigeant et redondant. Les technologies associées aux jeux vidéo présentent également un potentiel intéressant pour la mesure quantitative de la progression afin de documenter et d’ajuster la démarche. En effet, la plateforme Wii Balance Board de Nintendo et le capteur Kinect de Microsoft par exemple, s’apparentent respectivement à des outils de mesure en laboratoire tels que les plateformes de force et les systèmes optoélectroniques. En comparaison aux outils de laboratoire, ces technologies sont moins dispendieuses et requièrent moins d’espace, de temps et de formation spécialisée. Étant donné que les jeux grands publics ne sont pas directement développés pour la réadaptation, ils présentent plusieurs limites quant au niveau de difficulté, à la progression et à l’exécution des mouvements. Le Laboratoire S2M développe des logiciels afin de fournir aux cliniciens et aux kinésiologues des outils paramétrables qui accordent une importance à l’exécution du mouvement et qui permettent l’enregistrement de données pertinentes.  L’objectif du stage est d’utiliser le capteur Kinect v2 et les plateformes Wii Balance Board pour aider les patients à adhérer à la réadaptation ou à l’entraînement. Le jeu permettra aux patients d’atteindre d’exécuter des mouvements fonctionnels tels que des squats ou des fentes dans un contexte de jeu et de recevoir une rétroaction quantitative au sujet de la qualité de l’exécution des gestes. Le capteur Kinect permettra de suivre les mouvements du corps afin de quantifier l’alignement des segments corporels. Les Wii balance boards permettront de mesurer le changement de mise en charge durant les exercices.The S2M lab develops models of human body to measure, simulate and optimize sports techniques, occupational tasks and and rehabilitation interventions.  AXES OF RESEARCH:- Shoulder biomechanics: prevent shoulder injuries and accelerate rehabilitation using measurement (motion capture, electromyography, isokinetic dynamometer) and musculoskeletal simulation; - Optimal movements: create innovative sports techniques and low risk techniques for workers;- Orthotics: design innovative foot orthotics for 3D printing and improve gait rehabilitation using robotics devices; - Serious video games: develop new active games in Unity3D for rehabilitation and training using low-cost technologies. Le laboratoire S2M développe des modèles du corps humain utilisés pour mesurer, simuler et optimiser les techniques gestuelles dans le sport, des tâches professionnelles et des mouvements pathologiques. AXE DE RECHERCHE:-Biomécanique de l'épaule: prévenir les blessures et accélérer la réadaptation tant par la mesure (capture du mouvement, électromyographie, dynamomètres) que des simulations musculosquelettiques.-Mouvements optimaux: créer de techniques sportives innovantes ou des techniques plus sécuritaires pour les travailleurs.-Orthèses: développer des orthèses plantaires pour l’impression 3D et améliorer la réadaptation à la marche par des orthèses robotisées.-Jeux vidéo sérieux: développer des jeux actifs pour la réadaptation et l'entraînement.In collaboration with the laboratory engineer, the candidate will have to manage the evolution of the project. He will be asked to find the best strategies to develop the game software and to adjust the development according to the decisions taken in team.The candidate will have to create the interface and program the different functionalities of the games. The candidate will have to set up a calibration step to allow adjustment of the parameters to the patient's limitations. In addition, a pre-established progression of difficulty is needed. The candidate will have to explore the possibility of developing a multiplayer version so that the healthcare professional can adjust the level of difficulty in real time. Finally, the candidate will meet with the multidisciplinary team of students and professionals to present the progress of the software and adjust according to the general opinion of the team.En collaboration avec l’ingénieur du laboratoire, le candidat devra gérer l’évolution du projet. Il sera amené à trouver les meilleures stratégies pour développer le logiciel de jeu pour ajuster le développement en fonction des décisions prises en équipe.Le candidat devra créer l’interface graphique et programmer les différentes fonctionnalités des jeux. Le candidat devra mettre en place une étape de calibration pour permettre un ajustement des paramètres aux limitations du patient. De plus, il est nécessaire d’établir une progression préétablie quant au niveau de difficulté. Le candidat pourra explorer la possibilité de rendre le jeu multi-joueurs afin que le clinicien puisse intervenir et ajuster le niveau de difficulté en temps réel. Finalement, le candidat devra rencontrer l’équipe multidisciplinaire composée d’étudiants et de professionnels en kinésiologie, en technique de réadaptation physique et en physiothérapie pour présenter l’avancement du logiciel et ajuster selon l’opinion générale de l’équipe.A student with a background in software engineering, game design or computer sciences is expected. The candidate must have skills in algorithms, software architecture and programming in Unity 3. Experiences with Microsoft Kinect and Nintendo Wii Balance Board will be valued. Also, basic knowledge in kinesiology and rehabilitation will be an asset.
Trouver le geste quasi-parfait pour effectuer un mouvement est l'objectif de tout athlète afin d'améliorer sa performance. Les outils scientifiques sont utiles pour déterminer les facteurs de la performance et apporter des recommandations. Parmi ces outils, l'estimation de la cinématique articulaire passe par la mesure de trajectoires de repères posés sur la peau au moyen de systèmes d'analyse du mouvement. Alors de que des placements simples de repères existent  pour l'analyse de la marche, les mouvements sportifs sont plus complexes à capturer, particulièrement les mouvements acrobatiques comme le plongeon. En effet, les mouvements effectués par les bras et les jambes pour initier et arrêter les vrilles et les saltos cachent certains repères qui ne sont plus visibles par les caméras. L'estimation d'une cinématique articulaire réaliste avec ces occlusions devient un défi. Différents algorithmes existent pour obtenir cette cinématique au cours du mouvement. Le filtre de Kalman étendu (FKE) repose sur le principe de prédiction-correction. Tout d'abord l'algorithme prédit l'état du système (angles, vitesses et accélérations articulaires) à partir de l'état à l'instant d'avant. Ensuite l'algorithme corrige cette prédiction en utilisant les mesures (e.g. repères, accéléromètres). Même avec des occlusions importantes dans les trajectoires des repères, la cinématique peut être reconstruite. Cette méthode a déjà été appliquée au plongeon. Toutefois, si la cinématique et dynamique de chaque articulaire est réaliste, ce n'est pas le cas pour celle de l'ensemble du corps. En effet, le centre de masse du corps ne suit pas une trajectoire parabolique et son moment cinétique n'est pas constant. L'objectif du stage est d'implémenter un FKE avec un modèle dynamique.The S2M lab dévelops modes of human body to measure, simulate and optimize sports techniques, occupational tasks and and rehabilitation interventions.  AXES OF RESEARCH:Shoulder biomechanics: prevent shoulder injuries and accelerate rehabilitation using measurement (motion capture, electromyography, isokinetic dynamometer) and musculoskeletal simulation; Optimal movements: create innovative sports techniques and low risk techniques for workers;Orthotics: design innovative foot orthotics for 3D printing and improve gait rehabilitation using robotics devices; Serious video games (Tekphy project): develop new active games in Unity3D for rehabilitation and training using low cost technologies. Le laboratoire S2M développe des modèles du corps humain utilisés pour mesurer, simuler et optimiser les techniques gestuelles dans le sport, des tâches professionnelles et des mouvements pathologiques. AXE DE RECHERCHE:-Biomécanique de l'épaule: prévenir les blessures et accélérer la réadaptation tant par la mesure (capture du mouvement, électromyographie, dynamomètres) que des simulations musculosquelettiques.-Mouvements optimaux: créer de techniques sportives innovantes ou des techniques plus sécuritaires pour les travailleurs.-Orthèses: développer des orthèses plantaires pour l’impression 3D et améliorer la réadaptation à la marche par des orthèses robotisées.-Jeux vidéo sérieux: développer des jeux actifs pour la réadaptation et l'entrainement.First, a literature review about any previous implementations of a constrained EKF will be required. Then the candidate will collaborate with a post-doctoral fellow to implement the chosen constraints to the center of mass in the joint reconstruction codes written at the laboratory.The main part (70%) of the project consists in writing the algorithm and testing its performance through data of actual dives or simulated data of bodies in an aerial phase using our simulator. Moreover, the candidate will be in charge of any preparation of the kinematics data (e.g. labelling, exporting, etc.) and she/he will use standard EKF and nonlinear least squares algorithms developed in the lab to reconstruct the movements and assess the performance of the new algorithm. Finally, teamed with the post-doctoral student, she/he will be involved in the writing process for the results and the method of a report or a scientific paper.Tout d'abord, il faudra faire une revue de littérature sur les utilisations antérieures de FKE pour la reconstruction du mouvement.Ensuite le stagiaire collaborera avec un étudiant post-doctoral pour implémenter les contraintes liées au modèle dynamique au moyen des librairies développées au laboratoire.La contributions principale de l'étudiant au projet (70%) sera sur l'écriture de l'algorithme et l'évaluation de sa performance au moyen de données de plongeons réellement mesurés et de séries de mouvements de simulations générées au moyen de notre simulateur d'acrobaties en phases aériennes. De plus le candidat sera en charge de préparer les données cinématiques (e.g. dépouillement des données, exportation, réorganisation) et il utilisera le Filtre de Kalman Étendu disponible au laboratoire et autres algorithmes de moindres carrés non linéaires pour évaluer la performance du nouvel algorithme. Enfin, en collaboration avec l'étudiant post-doctoral le candidat sera impliqué dans l'écriture d'articles scientifiques notamment la partie méthode et résultats.A student with a background in applied mathematics or software engineering is expected. The candidate must have a strong base in linear algebra. The candidate should have basic programming experiences either in MATLAB or C/C++.  Finally, basic knowledge of solid mechanics is an asset. 

The long-term objective of his research program is to study virus-host interactions with the aim understanding the biological complexity of virus-host interactions and translating it into new antiviral strategies and agents for the effective control of viral infections.Background: Porcine viruses PRRSV (porcine reproductive and respiratory syndrome virus) and PEDV (porcine epidemic diarrhea virus) have caused significant economic losses worldwide especially in the agricultural industries. Molecular mechanisms of the interaction between these viruses and the host cells remain to be fully addressed, in particular how viral proteins interact with host cellular proteins to modulate cell functions, as well as viral replication and gene expressions. Understanding the molecular mechanisms of the host-virus interactions will not only expand our knowledge on viral pathogenesis, but will help to identify novel antiviral targets and prevention strategies.Hypothesis: We propose that a tight homeostatic balance between the host and virus defines the fate of infection and viral pathogenesis. Therefore, experimental modulation of the levels of cellular proteins associated with the virion will affect the virus infection. Objectives: 1) To produce PRRSV and PEDV using their natural target cells; 2) to purify and examine progeny virions’ composition with the goal to identify cellular proteins that are associated with the viral particles; 3) to confirm our findings through functional validation experiments. Once the target proteins are identified, the objective would be 4) to determine how these cellular proteins were able to enter the viral particles (i.e. specific vs. random incorporation), and, if the viruses were found to specifically encapsidate certain cellular proteins, the objectives would be 5) to study the mechanism  of the selective incorporation of cellular proteins into the viral particles, and 6) to examine these proteins as potential targets for novel antiviral strategies against porcine viruses.Dr. Abrahamyan’s group is using cutting-edge molecular biology, microscopy, classical and molecular virology approaches to decipher the interplay of the key molecular factors of the virus infection that contribute to the unique pathogenesis of the animal viruses that are  important for human and animal health. During the last 15 years, Dr. Abrahamyan extensively studied the structure of envelope proteins of viruses, their conformations, fusion mechanisms, immunogenic properties, trafficking, and evolution. His strong publication record in this field and broad background in molecular virology give him the ability to lead an exciting research programin animal virology.  The student(s) will conduct a variety of in vitro experiments to study virus composition and viral pathogenesis. Thus, he/she will have an opportunity to learn and apply different experimental techniques, including cell culture, virus production, ELISA, traditional PCR and qPCR, western blot, immunofluorescence, synthesis of genetically modified viruses and transient/stable expression of proteins in cell cultures, deep genome sequencing, protein array, etc.  The invited student will be an active member of a project team, communicate results at project team meetings, and be involved in preparation of posters and manuscripts for publication. He/she will produce PRRSV and PEDV: purify and examine the composition of progeny virions. The viruses will be analyzed by mass spectrometry (MS) quantitative proteomics.  The student will identify cellular proteins that are associated with or encapsidated into the viral particles. Western blot, co-immunoprecipitation, mutational and imaging analyses will be used to understand the mechanism of selective encapsidation of cellular proteins into the virions. The student will investigate the role of a few relevant host proteins found in viral particles in viral life cycle and pathogenicity. This approach can help to identify yet unknown host factors (e.g. receptors) involved in virus entry and uncoating. He/she will work in close collaboration with our graduate students. To assess the virus-host molecular complexes present in the endosomal compartment of infected cells, he/she will isolate and characterize endosomal fractions of infected cells. Next, he/she will confirm his/her findings through functional validation experiments.The successful candidate(s) will enjoy working in a friendly, vibrant and collaborative research environment.Successful candidate(s) will be involved in research projects of the Laboratory of Animal Molecular Virology under the supervision of Dr. Levon Abrahamyan.  Familiarity with cell culture techniques, cell based assays using mammalian cellsand molecular biology or virology techniques such as PCR, protein assays, ELISA, ultracentrifugation, DNA and RNA extraction are desired but not required. The candidate(s) should be able to: exercise scientific judgment, execute research tasks and learn  novel techniques. He/she is a highly motivated and collaborative team player, with good organizational and communication skills.  French will be considered an asset.  Candidate must be comfortable working with animal viruses.
Next generation DNA sequencing (NGS) technologies can now produce enormous quantities of sequence information very rapidly which has the potential to aid significantly in the understanding of human disease. The key to realizing this potential is the ability to extract biological meaning from this large quantity of raw information. There is currently a serious lack of software tools to enable researchers and clinicians to analyze their data, leading to a bottle neck in discovery of the molecular mechanisms of disease.The project of the Mitacs Globalink student will be to prototype and develop new software tools for analyzing DNA sequence data. Specifically, we are interested in developing novel methods for visualizing various types of data (gene expression, mutations, splicing, etc) within a single interface. Integrated tools not only provide researchers with a comprehensive biological view of the sequence data, but also have the advantage of simplifying the information into a single view. These tools will be designed to make maximum use of current biological information available about gene regulation and interactions.The student will primarily be responsible for implementing and coding the software in collaboration with post-doctoral research fellows in the lab who will provide feedback and supervision for the project. The student will also work to integrate data from public databases into the tool to allow experimental data to be mapped on to known biological pathways. Visualization methods may be developed in 2D or 3D depending on the type of data used and the level of integration, and creative ideas from students about methods for visualization will be valued.The Wilhelm lab uses high throughput techniques such as next-generation DNA sequencing and microarrays to understand the molecular mechanisms for normal cell differentiation and leukemia. We are also interested in building novel software tools for visualizing and interpreting the resulting data.The specific role for the Globalink student for this project will be focused primarily on devising and implementing algorithms for visualizing large sets of biological data. Students will also be encouraged to research new computational methods representing sequence data and allowing end users to interact with their data. The student would also be responsible for documenting computational tools and responding to feedback from members of the research team.The student would have the opportunity to work within a supportive team composed of biologists, computer scientists and bioinformaticians. Within the global research project the student would also have the opportunity to choose specific research aspects to pursue which suit their interests and, under supervision, to develop novel and attainable research goals.Because the primary role of the student sought is to participate with bioinformatics research and software development, s/he should have very strong programming skills in a relevant language (C/C++, Python, Perl) and familiarity with relational databases (MySQL). Ideally the student would also have experience in HTML authoring (e.g. HTML5, PHP, JavaScript).  Background courses in biology (molecular biology, cancer biology, etc) are a significant advantage but are not required. The student should be self-motivated and capable of working effectively with a high level of professionalism.
Vegetation phenology, often defined as “the study of the timing of recurrent biological events, the causes of their timing with regard to biotic and abiotic forces, and the interrelation among phases of the same or different species”, has been identified as a key indicator to climate change impacts on terrestrial ecosystems. Historically often considered as a descriptive pursuit of amateur naturalists, cutting-edge developments in digital imaging technology, satellite remote sensing, modeling and data analysis with open source software have helped transforming the study of phenology toward a discipline into itself. Using a growing multi-year image archive from the PhenoCam network of digital cameras (https://phenocam.sr.unh.edu/webcam/) and the recently published R package ‘phenopix’ for the analysis of digital image archives in phenological research (http://phenopix.r-forge.r-project.org/), the proposed research project aims to examine and quantify inter- and intra-species differences in the timing of phenological key events and the involved uncertainty in these estimates for the Southern Old Black Spruce (SOBS; 53° 59’, 105° 10’) site in central Saskatchewan. SOBS is the southernmost study site of Sonnentag's 2000-km transect across northwestern Canada. A better understanding of the phenological cycles of the dominating tree species at SOBS, black spruce and larch, is crucial for the interpretation of ongoing eddy covariance, sap flux density and L-band radiometer measurements lead by various research groups across Canada including the Université de Montréal, the Université de Sherbrooke, the University of British Columbia and the University of Saskatoon. Dr. Oliver Sonnentag is an Associate Professor and Canada Research Chair Tier 2 in with thirteen years of research experience in atmospheric biogeosciences. His specialized research area is in studying land surface-atmosphere interactions using different biometeorological field and laboratory, modelling and satellite remote sensing techniques. Centred on the eddy covariance technique, the main focus of Sonnentag's current research program is on the consequences of rapidly changing permafrost conditions along a 2000-km transect across northwestern Canada, from central Saskatchewan to the Arctic Ocean, on boreal forest ecosystem composition, structure and functioning in northwestern Canada. The student’s project is closely tied to the postdoctoral research conducted by Dr. Christoforos Pappas/Université de Montréal and Dr. Alexandre Roy/Université de Sherbrooke. The focus of their research is on boreal forest inter- and intra-specific plant functional trait variability and water status and freeze/thaw dynamics, respectively. The student will support their research efforts by the providing the species-spefic phenological understanding needed for the interpretation of their respective observations including sap and eddy covariance flux measurements, and L-band radiometry. Thus, the student will lead the analysis and interpretation of digital image-derived phenological information using the 'phenopix' package developed for the R statistical environment. In addition the student will accompany Pappas and Roy on two field trips to SOBS in mid-May and early July 2018 to assist them with field work and instrumentation maintenance, and to learn about complementary state-of-the-art research techniques in atmospheric biogeosciences. Ideal students for the project have a strong quantitative and technical background related to the project obtained through previous experiences or course work in geosciences, meteorology, environmental science, ecology, physics, etc. Some high-latitude or other wilderness/outdoor experience is desirable as the project involves two field trips to SOBS. In addition, the student possess the ability to work independently under guidance and effectively as part of a team comprising researchers from various Canadian universities and provincial and federal government agencies. The Université de Montréal is a francophone university so some knowledge of French is of great advantage but not mandatory. 
Evapotranspiration is a major flux of the terrestrial water cycle, with a large part of it passing through plant stomata, i.e., transpiration. However, the transpiration flux from the boreal forest, the world’s largest biome, is not yet well constrained, resulting in uncertain projections of regional and global water budgets. This project aims to provide a quantitative assessment of the contribution of transpiration (T) to total evapotranspiration fluxes (ET; the sum of T, evaporation from interception, soil and open water evaporation, snow sublimation) at an exemplary boreal forest site, Southern Old Black Spruce (SOBS), in central Saskatchewan, Canada (53° 59’, 105° 10’). SOBS is the southernmost study site of Sonnentag's 2000-km transect across northwestern Canada. The goal is to combine ongoing measurements of landscape ET made with the eddy covariance technique with T estimates from concurrently recorded tree-level sap flow data. More specifically, tree-level measurements of sap flow from black spruce and larch, two widespread boreal tree species, will be upscaled to landscape T using detailed information of tree architecture and stand characteristics. This upscaling will provide a detailed quantification of the T-to-ET ratio at SOBS. Moreover, the results obtained from this project will be combined with T-to-ET estimates from other boreal forest sites in North America and Eurasia in order to derive constrained estimates of the magnitude and variability of the T-to-ET ratio for the boreal biome.Dr. Oliver Sonnentag is an Associate Professor and Canada Research Chair Tier 2 with thirteen years of research experience in atmospheric biogeosciences. His specialized research area is in studying land surface-atmosphere interactions using different biometeorological field and laboratory, modelling and satellite remote sensing techniques. Centred on the eddy covariance technique, the main focus of Sonnentag's current research program is on the consequences of rapidly changing permafrost conditions along a 2000-km transect across northwestern Canada, from central Saskatchewan to the Arctic Ocean, on boreal forest ecosystem composition, structure and functioning in northwestern Canada. The student’s project is closely tied to the postdoctoral research conducted by Dr. Christoforos Pappas/Université de Montréal and Dr. Alexandre Roy/Université de Sherbrooke. The focus of their research is on boreal forest inter- and intra-specific plant functional trait variability and water status and freeze/thaw dynamics, respectively. The student will support their research efforts by providing the species-spefic plant hydrodynamics understanding needed for the interpretation of their respective observations including eddy covariance flux measurements and L-band radiometry. Thus, the student will lead the analysis and interpretation of sap flow measurements using the R statistical computing environment. In addition, the student will accompany Pappas and Roy on one or two field trips to SOBS in mid-May and early July 2018 to assist them with field work and instrumentation maintenance, and to learn about complementary state-of-the-art research techniques in atmospheric biogeosciences. Ideal students for the project have a strong quantitative background related to the project obtained through previous experiences or course work in geosciences, meteorology, environmental science, ecology, physics, etc. Some high-latitude or other wilderness/outdoor experience is desirable as the project involves one or two field trips to SOBS. In addition, the student possess the ability to work independently under guidance and effectively as part of a team comprising researchers from various Canadian universities and provincial and federal government agencies. The Université de Montréal is a francophone university so some knowledge of French is of great advantage but not mandatory.
Janus kinase family members are membrane-associated intracellular non-receptor tyrosine kinase proteins that mediate signals initiated by cytokine and growth factor receptors through the JAK/STAT pathway. They are involved in diverse cellular processes including proliferation, differentiation, cell migration and survival. Yet, very few studies have investigated the potential effects of Janus kinase 3 (JAK3) in reproductive cells function. Our preliminary research provides the first indication that JAK3 signaling directly affects reproductive cells activity and proliferation. Based on these studies, we hypothesize that JAK3 plays critical roles in the function of granulosa cells during the final stages of follicular development and controls pathways that are essential for follicular growth and maturation. To verify this hypothesis, two objectives will be pursued:Objective 1: To determine the precise effects of JAK3 inhibition in granulosa cells (GC), particularly verify the effects of JAK3 activity in steroidogenesis. Bovine GC will be cultured in DMEM/F12 medium with insulin for 2 days then treated with FSH for 4 days followed by treatment with or without Janex-1, a JAK3 inhibitor. Steroid secretion (estradiol and progesterone) will be measured in collected medium by ELISA-based assays. Steroidogenic genes CYP19 and CYP11A1/StAR will be analyzed by RT-qPCR and western blot. In parallel, the effects of JAK3 in GC proliferation will be determined using the Spectra Max i3 plate reader. Markers for cell proliferation (PCNA, Ki67) will be analyzed by western blot and apoptosis will be examined by measuring active Caspase-3 and PARP cleavage.Objective 2: To identify downstream transcriptional targets of JAK3 signaling in GC. GC will be cultured and treated with or without FSH in the presence or absence of Janex-1. JAK3 activity will be examined by analyzing phosphorylation levels of JAK3 and STAT proteins. RNA will be extracted from GC for gene expression analysis and identification of JAK3 downstream targets.The decline in fertility in cows is a major concern for the dairy industry in Canada since it results in significant economic losses each year. The molecular mechanisms associated with this decline are still not fully investigated. The aim of our research is to identify and study the functions of genes that may contribute to the growth of the ovarian follicle from the selection of a dominant follicle until ovulation. We use bovine granulosa cells from in vivo and in vitro experiments as model and various approaches of molecular analysis to study the functions of recently identified genes including JAK3.The student will use cell and molecular biology techniques such as cell culture, proliferation assays, RNA and protein extraction, RT-qPCR, and western blotting to analyze and study gene and protein expression. The student will perform different cell culture experiments with various treatments to study the function of JAK3 for this project. Other manipulations will include molecular cloning, enzymatic digestion, PCR amplication and nucleic acid gels. The student will be encouraged to read specific scientific papers in order to be up to date with the litterature regarding the ongoing projects in the lab. She/He will also be encouraged to write a brief literature review about this project with a description of the techniques used. She/He will use databases such as GenBank, Ensembl, Swiss Prot, HPRD, UCSC etc... to analyze nucleic acid and protein sequences. All necessary resources are readily available and the students will get the assistance needed to accomplish these tasks.The selected candidate will work under the direct supervision of the principal investigator. The proposed objectives will allow the students to achieve a good understanding of the ovarian physiology. She/He should display appropriate skills in the manipulation of nucleic acids (DNA/RNA) and proteins. It is important that the students have a background in the areas of Biomedical sciences, Biochemistry or molecular biology and have some basic understanding of the main molecular methods in relation to the control of ovarian function. Other expected skills include good communication, detail-oriented, team work and self-motivation. Basic technical skills and short learning curve are valuable.
Atrial fibrillation is the most frequent rhythm disorder in humans (nearly 250,000 patients in Canada). It often leads to severe complications such as heart failure and stroke. Diagnosis of this arrhythmia is mainly performed through the inspection of electrical signal recordings (electrograms and electrocardiograms). To develop and validate new diagnostic tools, it is necessary to understand the link between what the cardiologist observes (these electrical signals) and what is going wrong in the heart (the underlying cardiac pathology).In parallel with the dramatic increase in computer power over the last few decades, computer models of cardiac electrical activity have evolved from small strings of cells to a detailed description of the whole heart. Integrating information from the molecular scale to the whole organ, our models can not only simulate arrhythmias and investigate mechanisms but also can evaluate diagnostic and therapeutic approaches. Used in combination with experimental and clinical research, computer modeling is expected to play an increasing role in the interpretation of biomedical measurements.We create three-dimensional virtual models of the human atria based on anatomical, histological and electrophysiological data. In these models, conditions are set up that trigger and maintain an arrhythmia, as inspired by clinical observations and physiological hypotheses. A variety of conditions are simulated to reproduce different diseased states of increasing severity. The evolution of the electrical activity generated by the heart during an arrhythmia is simulated. Then, electrical signals obtained from computer simulations, animal experiments and patients can be analyzed and compared.My research topic is bioelectricity with special emphasis on modeling and signal processing. I combine integrative biophysical modeling and signal processing techniques to help improve diagnostic interpretation of cardiac bioelectric signals. I'm notably interested in atrial arrhythmias. In these studies, I collaborate with biomedical engineers, experimentalists, electrophysiologists and cardiologists.We have developed software to simulate the electrical activity of the atria and to compute electrocardiograms.The role of the student will be:- to learn about bioelectricity and electrophysiology- to set up conditions in the model to initiate arrhythmias (complex dynamics characterized by the propagation of multiples "chaotic" electric waves in the cardiac tissue)- to write matlab scripts to run simulations and analyze the results- to compute electrical signals on the torso (electrocardiograms)- to study the relation between the complexity of the arrhythmia and the resulting electrocardiograms- to collaborate with graduate studentsUltimately, the goal is to contribute to a research article.1- Matlab programming skills2- Some notions about Linux operating system3- Interest in biomedical research4- Mathematically-oriented problem solving skills5- Background: B.Sc. student in mathematics/physics or electrical/computer/biomedical engineering or equivalent6- Basic knowledge in signal processing would be useful
An elliptic curve is, roughly speaking, an equation of the form y^2=x^3+ax+b with x,y being the unknowns and a and b are some fixed numbers satisfying 4a^3+27b^2 is not zero. A point in the elliptic curve is a pair of numbers (x,y) that satisfies such equation. Points in elliptic curves have many amazing properties. For example, one can construct a group with them. A congruent number n is a positive integer that is the area of a right triangle whose sides are given by rational numbers. A surprising but elementary result states that an integer n is a congruent number if and only if the elliptic curve y^2 = x^3 - n^2x contains a rational solution with nonzero y (which is equivalent to say that there is a point of infinite order, or that the group of rational points on the curve has positive rank). It is in general a hard problem to find points of infinite order on an elliptic curve, even in the cases where we know beforehand that the points exists. Ultimately, the prediction of whether a positive integer n is a congruent number or not depends on the truth of the Birch and Swinnerton-Dyer conjecture.There are several generalizations to the congruent number problem, for instance, one can prescribe that one of the angles in the triangle has a specific fixed value different from Pi/2. These generalizations provide also interesting connections to elliptic curves.Another direction of exploration that has been fairly active in recent years is the identification of infinite families of numbers that are not congruent. The project will consist of studying the above subjects with the goal of advancing knowledge (proving new results) in the area. Number theory is the study of the questions related to integral numbers: 1 ,2, 3, ...A central questions in Number Theory is the resolution of equations involving integral (or rational) numbers. One of the most famous open problems in this area is the  Birch--Swinnerton-Dyer conjecture (BSD), one of the Seven Millennial Problems proposed by the Clay Institute. The simplest version of it gives certain criteria for an elliptic curve (a very special kind of equation) to have infinitely many rational solutions.  My research program lies in the study of generalizations of this conjecture. The student will start the project by studying elliptic curves and their arithmetic structure, and then continue onto the generalizations of the congruent number problem and their translation into the language of curves. A particular focus will  be the study of recent articles about infinite families of non-congruent numbers with the goal of extending those results. In order to do this, the student will meet the professor regularly (about once a week) in order to discuss the study topics and problems. The student may also be required to occasionally attend seminars and to interact with local students. The student should be familiar with the following  topics.1) definition and basic properties of groups.2) modular arithmetic and quadratic equations in modular arithmetic (Legendre symbol, quadratic reciprocity).Knowledge on the theory of elliptic curves is preferred but not strictly necessary. 

Nous évaluons la modulation de différentes composantes du système rénine-angiotensine dans différents tissus dans nos modèle de prééclampsie chez des souris sédentaires et entraînés. Entre autres, nous regardons comment ces composantes sont modulées à différent moment pendant la grossesse afin de déterminer quel serait le moment opportun pour administer un traitement novateur.My laboratory uses molecular biology/biochemistry methods to determine mecanisms implicated in preeclampsia, a gestational disease where mothers develop hypertension and proteinuria. We also use physical activity to evaluate the functional impact of these mecanisms as we have shown that exercise training can prevent preeclampsia in our animal models. Finally, we investigate the physiological progression of the disease using many methods such as by measuring blood pressure.Mon laboratoire utilise des méthodes de biologie moléculaire/biochimie pour déterminer les mécanismes impliqués dans la prééclampsie qui est une maladie gestational où les mères développent de l'hypertension et de la protéinurie. Nous utilisons également l'activité physique pour essayer faire ressortir les mécanismes qui ont un impact fonctionnel comme nous avons démontré que l'activité physique pouvait prévenir la maladie dans nos modèles animaux. Finalement, nous évaluons physiologiquement la progression de la maladie par exemple par la mesure de la pression artérielle.The student will learn to extract RNA and proteins from different tissus and will learn to do real-time PCR and Western blots. He will also learn to extract RNA and to do regular PCR. Finally, the student will analyze his data and present them at our weekly laboratory meetings.L'étudiant apprendra à extraire de l'ARN et des protéines de différents tissus et à faire un qPCR et un Western blot. Il apprendra également à extraire de l'ADN et faire un PCR régulier. L'étudiant sera amené à analyser ses données et à les présenter lors de réunoin de laboratoire. The student is required to have basic laboratory knowledge. He should also understand the basis for different molecular biology methods and shoud be confortable working with mice.
Nous évaluons l'impact de l'activité physique sur l'implantation des fetus et la production d'ovocyte dans un modèle animalMy laboratory uses molecular biology/biochemistry/physiology methods to determine mecanisms implicated in the beneficial effects of exercise training on fertility.Mon laboratoire utilise des méthodes de biologie moléculaire/biochimie/physiologie pour déterminer les mécanismes impliqués dans les impacts bénéfiques de l'activité physique sur la fertilité dans des modèles animales. The student will learn to extract RNA and proteins from different tissus and will learn to do real-time PCR and Western blots. He will also learn to extract RNA and to do regular PCR. Finally, the student will analyze his data and present them at our weekly laboratory meetings.L'étudiant apprendra à extraire de l'ARN et des protéines de différents tissus et à faire un qPCR et un Western blot. Il apprendra également à extraire de l'ADN et faire un PCR régulier. L'étudiant sera amené à analyser ses données et à les présenter lors de réunoin de laboratoire. The student is required to have basic laboratory knowledge. He should also understand the basis for different molecular biology methods. The student also needs to be confortable working with mice.
Les enfants souffrant d'asthme ont un taux de vitamine D sanguin inférieur à celui des enfants non asthmatiques. Le faible niveau de vitamine D a été associé à un asthme plus fréquent et plus sévère. Même après l'été, le niveau de vitamine D est souvent faible dans notre population canadienne multiethnique.Notre objectif est d'explorer les déterminants du niveau de vitamine D sous-optimal chez nos enfants d'âge préscolaire canadiens. Cela comprend la couleur de la peau qui peut interférer avec la production de vitamine D malgré l'exposition au soleil et l'apport alimentaire.En utilisant les données recueillies dans deux essais randomisés contrôlés successifs, cette étude identifiera les déterminants du taux de vitamine D dans le sang en fonction de la couleur de la peau, de l'apport alimentaire, de l'exposition au soleil, de l'écran solaire, du mois et de la supplémentation.My research program aims to prevent and to improve the diagnosis, management and prognostic of children suffering from asthma. Mon programme de recherche vise à prévenir l'asthme et à améliorer le diagnostic, la prise en charge et le pronostic des enfants souffrant d'asthmeUnder supervision, the student will perform the literature review, the statistical analyses (patient description, assessment of exposure, outcomes, tests of association), prepare an abstract for presentation, and write a manuscript for publication.Sous supervision, l'étudiant effectuera la revue de la littérature, les analyses statistiques (description du patient, évaluation de l'exposition, résultats, tests d'association), préparez un résumé pour la présentation et rédigez un manuscrit pour publicationKnowledge or interest in vitamin D or nutrition Good programming skills on SAS, SPSS or RGood statistical analytic skills with regression modelsComfortable with manipulation of databasesExcellent writing skills in English
Les enfants souffrant d'asthme sont souvent allergiques à quelque chose qu'ils respirent (aéroallergènes) débutant dès les premières années de vie. Avec le temps, ils ont tendance à développer des allergies à d’autres aéroallergènes. Les données probantes suggèrent que si nous pouvons intervenir après la première allergie, nous pourrions empêcher le développement d’autres allergies. Avec l'arrivée de la désensibilisation sublinguale qui peut se faire à la maison sans douleur, il importe de déterminer quand et à quel allergène un enfant atteint d'asthme est d'abord sensibilisé.L'objectif de cette étude est d'identifier le (s) premier (s) allergène (s) auquel un enfant devient allergique (sensibilisé) et à quel âge ceci arrive chez les enfants atteints d'asthme.En utilisant les données collectées depuis 2011 chez les enfants qui se présentent à la clinique d’asthme de notre hôpital pédiatrique tertiaire, cette étude décrira le premier allergène auquel, et à quel âge,  les  enfants asthmatiques deviennent sensibilisés, et si disponible, la progression des sensibilisations subséquentes et les facteurs environnementaux contributifs.My research program aims to prevent and to improve the diagnosis, management and prognostic of children suffering from asthma. Mon programme de recherche vise à prévenir l'asthme et à améliorer le diagnostic, la prise en charge et le pronostic des enfants souffrant d'asthme.Under supervision, the student will perform the literature review, review and correct the database, conduct simple statistical analyses, prepare an abstract for presentation, and write a manuscript for publication.Sous supervision, l'étudiant effectuera la revue de la littérature, examinera et corrigera la base de données, effectuera des analyses statistiques simples, préparera un résumé pour la présentation et rédigera un manuscrit pour publication.Knowledge or interest in allergic diseases, immunology and/or asthma Good programming skills on SAS, SPSS or R is an assetGood statistical skills to perform simple analyses Comfortable with manipulation of databasesExcellent writing skills in English
Children with asthma frequently needs to take an asthma controller medication every day, most frequently inhaled corticosteroids (ICS).  This class of medication frequently requires twice daily administration. However, the adherence to the daily intake is often very poor (barely 30%). Newer ICS can now be taken once daily and older ICS are sometimes prescribed once daily to improve adherence.The objective of this study is to explore whether the frequency of daily administration  of ICS affects drug adherence in children with asthma.Using data collected since 2011 in children presenting to the asthma clinic of our tertiary pediatric hospital, this study will explore the association between the prescribed frequency of daily ICS with the adherence to therapy derived from the frequency of drug claims at the pharmacy. Mon programme de recherche vise à améliorer les soins aux enfants souffrant d'asthme.My research program aims at improving care for children suffering from asthma. Under supervision, the student will perform the literature review, the statistical analyses (patient description, assessment of exposure, outcomes, tests of association), prepare an abstract for presentation, and write a manuscript for publication.Sous supervision, l'étudiant effectuera la revue de la littérature, les analyses statistiques (description du patient, évaluation de l'exposition, résultats, tests d'association), préparez un résumé pour la présentation et rédigez un manuscrit pour publicationConnaissance ou intérêt dans l'asthme, l'adhésion au traitement et / les sciences du comportementBonne habileté de programmation en SAS, SPSS ou R Bonnes compétences pour les analyses statistiques avec des modèles de régression Confortable avec la manipulation des bases de données Excellentes compétences en écriture en anglais
As per national guidelines, the definition of asthma must be based on objective lung function testing in children with asthma.  This is feasible with standard test (spirometry) from aged 6 years and with specialized testing (oscillometry from aged 3 years). Moreover, the best way to assess asthma control during follow-up includes lung function testing (when feasible) in addition to clinical assessment at each visit.  However, not every child benefit from lung function testing even in tertiary asthma centres.The objective of this study is to explore whether the proportion by age group of children who had at least one lung function test ever and the frequency of lung function testing across specialty clinical following children with asthma, including the respirology, asthma, pediatric and allergic clinicsUsing administrative hospital databases, children with asthma will be identified by their diagnosis to determine the proportion of children with at least one lung function test, and frequency of lung function testing in relation to the frequency of their clinic visits.Mon programme de recherche vise à améliorer les soins aux enfants souffrant d'asthme.My research program aims at improving care for children suffering from asthmaSous supervision, l'étudiant effectuera la revue de la littérature, les analyses statistiques (description du patient, évaluation de l'exposition, résultats, tests d'association), préparez un résumé pour la présentation et rédigez un manuscrit pour publicationUnder supervision, the student will perform the literature review, the statistical analyses (patient description, assessment of exposure, outcomes, tests of association), prepare an abstract for presentation, and write a manuscript for publication.Connaissance ou intérêt dans l'asthme  chez l’enfant ou physiologie pulmonaireBonne habileté de programmation en SAS, SPSS ou R Bonnes compétences pour les analyses statistiques avec des modèles de régression Confortable avec la manipulation de larges bases de données Excellentes compétences en écriture en anglais
Children with poorly controlled asthma must be assessed rapidly and followed regularly.  The involvement of paramedical health care professionals is viewed very positively by physicians caring for patients with asthma.  We developed a medical directive by which trained nurses could see the children and their family prior to, or in between visits, with the physician. The primary objective of this study is to determine the impact of this medical directive on the delay from the consultation to the first appointment for asthma, and the delay between medical visits, in children with asthma. Using administrative hospital and clinic databases, children referred to the Asthma clinic before and after the implementation of the medical directive will be examined and their delay in obtaining a first appointment, the delay between medical visits will be documented, as well as the quality of care, patient adherence to their prescribed medication, and health outcomes.Mon programme de recherche vise à améliorer les soins aux enfants souffrant d'asthme.My research program aims at improving care for children suffering from asthma. Mon programme de recherche vise à améliorer les soins aux enfants souffrant d'asthme.Sous supervision, l'étudiant effectuera la revue de la littérature, analyses statistiques simples, prépara un résumé pour la présentation et rédigera un manuscrit pour publicationUnder supervision, the student will perform the literature review, simple statistical analyses, prepare an abstract for presentation, and write a manuscript for publication.Connaissance ou intérêt pour l'asthme, en soins infirmiers, ou organisation de soinsHabileté de programmation en SAS, SPSS ou R est un atoutBonnes compétences pour les analyses statistiques simples Confortable avec l'interrogation de bases de données Excellentes compétences en écriture en anglais
Le diagnostic d'asthme doit être basé sur des tests objectifs de la fonction pulmonaire chez les enfants souffrant d'asthme suspecté. Cependant, l'accès à la fonction pulmonaire est généralement limité aux hôpitaux ayant un accès retardé pour les patients traités par les médecins de la communauté. Des nouveaux appareils portatifs mesurant la fonction pulmonaire par oscillométrie,  ont récemment été commercialisés et pourraient être utilisés dans le bureau du médecin. Cependant, le meilleur paramètre et reproductible pour identifier la gravité de la maladie reste à identifier chez les enfants.L'objectif de cette étude est d'explorer quel paramètre se distingue le mieux entre la normale et les enfants par l'asthme tout en étant reproductible mesurée chez les enfants de tous âges.En utilisant des données qui auront déjà été collectées, nous déterminerons les paramètres les plus reproductibles et les plus discriminatifs parmi plusieurs mesurés par oscillométrie.My research program aims at improving the assessment, management, and care for children suffering from asthma. Mon programme de recherche vise à améliorer l’évaluation, la prise en charge et les soins des enfants souffrant d'asthme.Under supervision, the student will perform the literature review, interact with the biostatistical team to obtain statistical analyses, prepare an abstract for presentation, and write a manuscript for publication.Sous supervision, l'élève effectuera la revue de la littérature, interagira avec l'équipe de biostatistique pour obtenir des analyses statistiques, préparera un résumé pour la présentation et rédigera un manuscrit pour publication.Interest in lung function and in child’s healthGood knowledge of lung physiologyExcellent understanding of basic statistical testsExcellent writing skills in English

Les tourbières sont des écosystèmes humides caractérisées par une accumulation de matière organique dans leurs sols en raison d'une faible décomposition de la litière. Elles constituent ainsi un réservoir de carbone important : malgré le fait qu’elles couvrent seulement 3 % de la surface continentale planétaire, elles stockent la même quantité de carbone que toutes les forêts mondiales qui elles, couvrent une superficie dix fois plus importante. Le carbone séquestré dans les tourbières pourrait être vulnérable puisque la fonction de séquestration dépend directement du rapport entre la production végétale et la décomposition de la matière organique, ces deux processus étant dépendant à leur tour du climat. Le projet de recherche proposé vise à mieux comprendre les facteurs déterminant l'accumulation à long terme du carbone dans les tourbières. Plus particulièrement, le projet permettra de déterminer la variabilité spatiale de l'accumulation de la tourbe et du carbone au sein d'une tourbière située dans la portion est de la province de l'Ontario, la tourbière Mer Bleue.    Le laboratoire de biogéographie se spécialise dans l’étude de la stabilité à long terme des écosystèmes. Plus spécifiquement, nous cherchons à comprendre les facteurs de stabilité et d’instabilité des fonctions écosystémiques des milieux humides dans un contexte de changements environnementaux. Nous nous intéressons à la fois aux changements à long terme (siècles – millénaires) et aux changements à moyen terme (années – décennies). Pour ce faire, nous utilisons diverses techniques, incluant la micropaléontologie, les mesures biogéochimiques, les inventaires végétaux et la modélisation.L'étudiant(e) devra déterminer la variabilité spatiale de l'accumulation de carbone dans la tourbière à l'étude, située à 2 heures de route de Montréal. Pour atteindre cet objectif, l'analyse de carottes de tourbe sera réalisée afin de quantifier la quantité de carbone stockée dans le tourbe. Ces analyses seront extrapolées spatialement à l'aide d'un système d'information géographique. L'étudiant(e) devra ainsi d'abord se familiariser avec l'écosystème à l'étude en lisant la littérature scientifique appropriée et en participant à des visites exploratoires de terrain. Par la suite, l'étudiant(e) devra réaliser des prélèvements sur le terrain, analyser les carottes en laboratoire (découpage des carottes, mesure de la densité sèche, description sommaire des caractéristiques de la tourbe) et traiter les données obtenues statistiquement. Les données prélevées au cours du stage seront de plus complétées par des données obtenues d'études précédentes, l'étudiant(e) devra donc extraire des données de cartes anciennes et de rapports de recherche. Enfin, à partir de ses données, l'étudiant(e) devra réaliser des cartes permettant de visualiser les variations spatiales d'accumulation de carbone au sein de la tourbière.   L'étudiant(e) devra avoir des connaissances de base en écologie, en géographie physique ou en environnement. Une formation sera offerte pour l'aider à maîtriser les techniques utilisées dans le cadre de ce projet, mais il serait souhaitable que l'étudiant(e) aie une expérience minimale en laboratoire (manipulations de produits chimiques, manipulation d'un microscope) et sur le terrain (prélèvement d'échantillons d'eau ou de sols). L'étudiant(e) sera amené à travailler à l'occasion sur le terrain et devra donc avoir un intérêt pour le travail physique en zones sauvages. Enfin, la capacité de lire des articles scientifiques en anglais est nécessaire.  
Evapotranspiration is a major flux of the terrestrial water cycle, with a large part of it passing through plant stomata, i.e., transpiration. However, the transpiration flux from the boreal forest, the world’s largest biome, is not yet well constrained, resulting in uncertain projections of regional and global water budgets. This project aims to provide a quantitative assessment of the contribution of transpiration (T) to total evapotranspiration fluxes (ET; the sum of T, evaporation from interception, soil and open water evaporation, snow sublimation) at an exemplary boreal forest site, Southern Old Black Spruce (SOBS), in central Saskatchewan, Canada (53° 59’, 105° 10’). SOBS is the southernmost study site of Sonnentag's 2000-km transect across northwestern Canada. The goal is to combine ongoing measurements of landscape ET made with the eddy covariance technique with T estimates from concurrently recorded tree-level sap flow data. More specifically, tree-level measurements of sap flow from black spruce and larch, two widespread boreal tree species, will be upscaled to landscape T using detailed information of tree architecture and stand characteristics. This upscaling will provide a detailed quantification of the T-to-ET ratio at SOBS. Moreover, the results obtained from this project will be combined with T-to-ET estimates from other boreal forest sites in North America and Eurasia in order to derive constrained estimates of the magnitude and variability of the T-to-ET ratio for the boreal biome.Dr. Oliver Sonnentag is an Associate Professor and Canada Research Chair Tier 2 with thirteen years of research experience in atmospheric biogeosciences. His specialized research area is in studying land surface-atmosphere interactions using different biometeorological field and laboratory, modelling and satellite remote sensing techniques. Centred on the eddy covariance technique, the main focus of Sonnentag's current research program is on the consequences of rapidly changing permafrost conditions along a 2000-km transect across northwestern Canada, from central Saskatchewan to the Arctic Ocean, on boreal forest ecosystem composition, structure and functioning in northwestern Canada. The student’s project is closely tied to the postdoctoral research conducted by Dr. Christoforos Pappas/Université de Montréal and Dr. Alexandre Roy/Université de Sherbrooke. The focus of their research is on boreal forest inter- and intra-specific plant functional trait variability and water status and freeze/thaw dynamics, respectively. The student will support their research efforts by providing the species-spefic plant hydrodynamics understanding needed for the interpretation of their respective observations including eddy covariance flux measurements and L-band radiometry. Thus, the student will lead the analysis and interpretation of sap flow measurements using the R statistical computing environment. In addition, the student will accompany Pappas and Roy on one or two field trips to SOBS in mid-May and early July 2018 to assist them with field work and instrumentation maintenance, and to learn about complementary state-of-the-art research techniques in atmospheric biogeosciences. Ideal students for the project have a strong quantitative background related to the project obtained through previous experiences or course work in geosciences, meteorology, environmental science, ecology, physics, etc. Some high-latitude or other wilderness/outdoor experience is desirable as the project involves one or two field trips to SOBS. In addition, the student possess the ability to work independently under guidance and effectively as part of a team comprising researchers from various Canadian universities and provincial and federal government agencies. The Université de Montréal is a francophone university so some knowledge of French is of great advantage but not mandatory.

Les mécanismes moléculaires qui expliquent comment l'hôte déclenche une première réponse antivirale suite à l'infection par un virus sont l'objet de nombreuses études. Cette première ligne de réponse, appelée réponse immunitaire innée, repose principalement sur la détection des virus par des récepteurs cytosoliques qui détectent des intermédiaires d’ARN viral. Le projet proposé vise à caractériser le rôle des mécanismes de régulation (interaction protéine-protéine, modifications post-traductionnelles) dans l'initiation, l'intensité et la durée de la réponse antivirale. Ce projet permettra de mieux comprendre la façon dont les cellules répondent à l'infection par un virus et permettra identifier de nouvelles cibles thérapeutiques. Le projet implique la culture de lignées cellulaires humaines et des techniques de biologie moléculaire et cellulaire incluant mutations ponctuelles, interférence à ARN, RT-PCR quantitative, immunoblots ou quantification des cytokines par la technique de Luminex.The body is constantly subjected to aggressions from the environment. Dangers include, but are not restricted to microbes, which includes numerous bacteria, parasites and viruses. The human body has evolved mechanisms to combat these invading microorganisms. Understanding the molecular mechanisms of the host defense is the focus of intensive biomedical research in order to develop novel therapeutic agents or vaccines. Le corps est constamment soumis à des agressions de l'environnement. Les dangers comprennent, mais ne sont pas limités aux micro-organismes qui comprennent de nombreuses bactéries, des parasites et des virus. Le corps humain a développé des mécanismes pour lutter contre ces micro-organismes envahisseurs. La compréhension des mécanismes moléculaires de la défense de l'hôte est au centre de recherches biomédicales intensives afin de développer des agents thérapeutiques ou des vaccins.The candidate for the proposed project is expected to:- Work in interaction with other members of the research team. - Perform the experimental part of the project- Analyze the results and discuss them with other members of the team- Present his/her results in meetings with the team. - If results are consistent and reproducible, the contribution of the student to the project will be acknowledge as an authorship on the corresponding scientific publication.Le candidat pour le projet proposé devra:- Travailler en interaction avec d'autres membres de l'équipe de recherche.- Effectuer la partie expérimentale du projet- Analyser les résultats et en discuter avec les autres membres de l'équipe- Présenter ses résultats lors de réunions avec l'équipe.- Si les résultats sont cohérents et reproductibles, la contribution de l'étudiant au projet sera reconnue comme un auteur sur la publication scientifique correspondante.The proposed project is perfectly suitable for a student with interest in Biomedical Sciences/or Biomedical engineering. Laboratory experience in Biochemistry or Molecular or Cellular Biology is an asset but not mandatory. Good skills in english or french (understanding and speaking) is required. The team is multilinguale (french, english, spanish).Motivation to learn new aspects of Sciences (background and techniques) is essential.Will to work as a team member is essential.
Les biofilms bactériens représentent un problème important en santé animale et en santé humaine à cause de leur résistance accrue aux antibiotiques et aux désinfectants. Notre laboratoire a mis en évidence que certaines souches de staphylocoque à coagulase négative (SCN) pouvaient bloquer d'une manière très efficace la formation de biofilms par d'autres staphylocoques dont S. aureus.  Nous émettons l'hypothèse que ces souches de SCN produisent des molécules antibiofilm ce qui pourrait mener au développement de nouvelles drogues ou de nouvelles stratégies pour contrôler la formation de biofilm. Nos objectifs sont: 1) de déterminer le mécanisme d'action derrière cette activité antibiofilm; 2) de déterminer le spectre d'activité contre différentes espèces bactériennes de notre collection. Les biofilms seront produits en microplaques de 96 puits en utilisant un protocole standardisé. Nous allons déterminer si les souches de SCN produisent des protéases, lipases et DNases ou bien des molécules antibactériennes comme les bactériocines. Le spectre d'activité sera déterminé à l'aide de diverses souches bactériennes de notre collection. Ces molécules antibiofilm, seules ou en combinaison avec un antibiotique, poiurraient représenter une nouvelle façon de contrôler les infections bactériennes.Our laboratory investigates virulence factors and biofilm formation by bacterial pathogens. Bacterial biofilms are structured clusters of bacterial cells enclosed in a self-produced polymer matrix that are attached to a biotic or abiotic surface. Biofilms protect and allow bacteria to survive and thrive in hostile environmental conditions. Bacterial cells within a biofil are usually more tolerant to biocides (e.g. antibiotics and disinfectants) and to desiccation than their planktonic counterparts (i.e. bacterial cells in suspension). Notre laboratoire étudie les facteurs de virulence et la formation de biofilm par des bactéries pathogènes. Les biofilms bactériens sont des communautés de cellules entourées d'une matrice polymérique, adhérées à une surface biotique ou abiotique. Les biofillms protègent les bactéries et leur permettent de survivre dans des conditions environnementales extrêmes. Les bactéries d'un biofilm sont généralemement plus tolérantes aux biocides (e.g. antibiotiques et désinfectants) et à la dessiccation que les bactéries planctoniques (i.e. les cellules bactériennes en suspension). The trainee will join a team of microbiologists composed of graduate students and a postdoctoral fellow. The trainee will  perform the experiments under the supervision of a PhD student or the postdoctoral fellow. L'étudiant se joindra à une équipe composée d'étudiants aux cycles supérieurs et d'un stagiaire postdoctoral. L'étudiant sera sous la supervision d'un étudiant au Ph.D ou du stagiaire postdoctoral.The trainee should have a background in biology and microbiology; knowledge of  standard techniques used in a microbiology laboratory (e.g. preparation of culture media, aseptic techniques, use of a microtiter plate reader, use of a microscope) is an asset. 

Ankyrin-repeat and SOCS-box protein 9 (ASB9) is a member of the large SOCS box-containing proteins family. It is composed of a C-terminal SOCS box and of six N-terminal ankyrin repetitions. The SOCS box is a conserved domain present in more than 80 proteins of nine different families. Each of the 18 members of the ASB family binds more than one protein but these binding proteins are generally specific to one member of the ASB family. ASB9 interacts with various proteins including brain type creatine kinase (CKB). However, little is known about ASB9 precise function in the ovary. In our preliminary studies, we identified ASB9 as a differentially expressed gene in granulosa cells of bovine ovulatory follicles and showed ASB9 is induced by hCG/LH. We also identified potential ASB9 binding partners in GC of ovulatory follicles using the yeast two-hybrid approach. These preliminary data suggest an important and exciting role for ASB9 in the ovulatory process. We hypothesize that ASB9 play a critical role in the function of granulosa cells at the time of ovulation. We will investigate this role in the ovulatory follicle using the CRISPR/Cas9 technology with the guide-it CRISPR/Cas9 system (Clontech) for the cloning and expression of ASB9 single guide RNA (sgRNA). The appropriate ASB9 target sequence will be determined using online tools to maximize cleavage efficiency at the target site and minimize non-specific cleavage events. The effects of CRISPR/Cas9-induced ASB9 inhibition will be assessed by measuring markers for GC differentiation, specifically monitoring increased progesterone and decreased estradiol in the culture media and analyzing the expression of corresponding steroidogenic genes (decreased Cyp19, increased Cyp11a1/Star) using, respectively, ELISA-based kits and western blotting. Apoptosis will be examined by measuring active Caspase-3 and PARP cleavage and we will verify the effects of ASB9 silencing in CKB expression by western blot analysis.The decline in fertility in cows is a major concern for the dairy industry in Canada since it results in significant economic losses each year. The molecular mechanisms associated with this decline are still not fully investigated. The aim of our research is to identify and study the functions of genes that contribute to the growth of the ovarian follicle from the selection of a dominant follicle until ovulation. We use bovine granulosa cells from in vivo and in vitro experiments as model and various approaches of molecular analysis to study the functions of recently identified genes such as ASB9.The student will use cell and molecular biology techniques such as cell culture, proliferation assays, RNA and protein extraction, RT-qPCR, and western blotting to analyze and study gene and protein expression. The student will perform different cell culture experiments with various treatments to study the function of ASB9 for this project. Other manipulations will include molecular cloning, enzymatic digestion, PCR amplication and nucleic acid gels. The student will be encouraged to read specific scientific papers in order to be up to date with the litterature regarding the ongoing projects in the lab. She/He will also be encouraged to write a brief literature review about this project with a description of the techniques used. She/He will use databases such as GenBank, Ensembl, Swiss Prot, HPRD, UCSC etc... to analyze nucleic acid and protein sequences. All necessary resources are readily available and the students will get the assistance needed to accomplish these tasks.The selected candidate will work under the direct supervision of the principal investigator. The proposed objectives will allow the student to achieve a good understanding of the ovarian physiology. She/He will develop appropriate skills in the manipulation of nucleic acids (DNA/RNA) and proteins. It is important that the students have a background in the areas of Biomedical sciences, Biochemistry or molecular biology and have some basic understanding of the main molecular methods in relation to the control of ovarian function. Other expected skills include good communication, detail-oriented, team work and self-motivation. Basic technical skills and short learning curve are valuable.



Les Particules Carbonées Sphériques (PCS) sont des sous-produits de la combustion incomplète des houilles et hydrocarbures fossiles d’origine anthropique qui s’accumulent dans les sédiments dont les tourbières. Les PCS sont des sphères de carbone réfractaire plus ou moins régulières de 5 à 100 um de diamètre, dont la conservation dans les sédiments est indéfinie au même titre que les charbons de bois produits par les incendies. Les PCS sont étudiées depuis longtemps en Europe où leur accumulation sert de marqueur chronostratigraphique dont la précision égale les datations isotopiques usuelles telle que le 210Pb. Par ailleurs elles ont été proposées comme marqueur stratotypique mondial pour la définition de l’Anthropocène, leur accumulation présentant une accélération autour des années 1950. Pour que les PCS soient un marqueur de l’Anthropocène leur occurrence doit être synchrone au niveau mondial, or à ce jour aucun enregistrement de PCS n’est disponible au Canada bien que leur présence soit avérée pour plusieurs sites. Les processus présidant leur production et leur accumulation n’ont pas été étudiés et les PCS n’ont pas été distinguées des charbons de bois. Les sédiments récents de trois tourbières à proximité de centres urbains et industriels (Ottawa-Hull-Gatineau, Montréal, Sorel-Tracy) seront analysés pour leur contenu en carbone réfractaire présent sous forme de charbon de bois (>150 um) et PCS (<150 um). Les questions adressées dans cette étude sont : (i) quelle est la contribution des PCS vs charbons de bois à l’accumulation de carbone récent, (ii) quelles sont les activités anthropiques qui contribuent le plus à l’accumulation de PCS, (iii) l’accumulation de PCS est-elle synchrone au niveau du territoire et avec les autres enregistrements au niveau mondial? Le laboratoire de paléoécologie de l'université de Montréal se spécialise dans l’étude de la dynamique des écosystèmes sur des échelles de temps allant du siècle au millénaire. Nous nous intéressons aux trajectoires de végétation vis-à-vis de divers forçages dont le climat, les sociétés ou encore les incendies. Divers bio-indicateurs sédimentaires sont utilisés au laboratoire afin de reconstruire les végétations et les incendies dans le passé dont les charbons de bois et les grains de pollen. Ces connaissances nous aident à comprendre le fonctionnement des écosystèmes et prévoir leur futur dans un contexte de changements globaux.L'étudiant sera responsable de l’échantillonnage de deux des tourbières. Il devra développer et réaliser les protocoles de laboratoire permettant l’extraction de PCS des sédiments tourbeux et leur datation. L‘étudiant dénombrera les PCS et charbons de bois à l’aide de microscopes et binoculaires assistées par ordinateur. Il comparera et ensuite les courbes d’accumulation de PCS avec l’histoire industrielle des trois sites et l’occurrence des incendies. Intérêt pour la recherche scientifique. Une expérience préalable du travail en laboratoire est souhaitée mais non obligatoire. L’étudiant devra montrer une capacité à l’organisation et faire preuve de minutie afin de collecter et analyser les sédiments. Une expérience ou un intérêt pour les techniques en microscopie est souhaitable. L’étudiant devra par ailleurs faire preuve d’autonomie et de capacités pour le travail en équipe. 
La mesure de la résistance pulmonaire par oscillation forcée (FOT) est une façon non invasive de mesurer la fonction des poumons chez les jeunes enfants.   Au moins trois mesures reproductibles doivent être obtenues pour que la mesure soit considérée comme valable, cependant la définition de ‘reproductibilité n’est pas basée sur des données probantes et donc varie selon les experts. L'objectif de cette étude est de déterminer la valeur seuil au-dessus de laquelle l’exactitude de la valeur est affectée et ce, pour chaque paramètre mesurée par FOT chez l’enfant, tout en maintenant un haut degré de faisabilité.En utilisant des données qui auront déjà été collectées, nous déterminerons l’impact sur l’exactitude des valeurs moyennes de différentes variations observées. My research program aims at improving the assessment, management, and care for children suffering from asthma. Mon programme de recherche vise à améliorer l’évaluation, la prise en charge et les soins des enfants souffrant d'asthme.Under supervision, the student will perform the literature review, interact with the biostatistical team to obtain statistical analyses, prepare an abstract for presentation, and write a manuscript for publication.Sous supervision, l'élève effectuera la revue de la littérature, interagira avec l'équipe de biostatistique pour obtenir des analyses statistiques, préparera un résumé pour la présentation et rédigera un manuscrit pour publication.Good knowledge of lung physiologyExcellent understanding of basic statistical testsExcellent writing skills in English
Les glaciers du Yukon et d'autres régions montagneuses de l'Arctique subissent de l’ablation en raison des températures de l'air plus élevées. Récemment, les changements de température dans les vallées glaciaires ont produit de grandes quantités de poussière soufflée par le vent, que l’on retrouve dans les couches de lœss dans les sols environnants. Les aérosols minéraux dans l'atmosphère affectent l'environnement de la terre, par leurs effets directs sur le rayonnement solaire,  modifiant les processus des nuages et l’insolation de la terre. En outre, le dépôt d'aérosols minéraux fournit des nutriments essentiels  à la productivité dans l'océan et la terre. Ces exemples illustrent des possibilités d'acquérir de nouvelles connaissances sur les processus associés aux aérosols minéraux. L'objectif du programme de recherche proposé est d'aborder le lien entre les émissions de poussières des vallées proglaciaires et la productivité de la végétation dans les climats anciens et modernes. Une approche multi-méthode consiste à: 1) analyser des images de télédétection et les données climatologiques pour constater le potentiel d’érodibilité et d’émissions de poussières; mesurer le transport des sédiments, le climat, et la productivité de la végétation; modéliser les émissions de poussières  sous des conditions climatiques  diverses.Cette recherche sera effectuée au Yukon dans une vallée proglaciaire active, principale source d'eau et de sédiments que formant un large delta. Ce delta a subi une grande croissance due aux changements climatiques. Au printemps, le delta est exposé à des vents catabatiques produisant des tempêtes de poussière. Le changement climatique prévu pour cette région  pourrait augmenter la taille du delta et par la suite, accroitrait la fréquence et l’ampleur des tempêtes de poussière.La composante du projet de recherche pour ce poste est basé sur le premier objectif: l'analyse des images de télédétection et de données climatologiques pour cartographier le potentiel fréquence et l'ampleur d'émission de poussière.The Laboratoire d’Érosion Éolienne (LÉÉ) Team research the role of sediment transport by wind that effects the climate’s radiation budget, augments the nutrients ecosystems receive, and impacts human settlements, over a large range of spatial and temporal scales. With over 3 billion tonnes of dust emitted from arid lands into the atmosphere each year, the impacts of this dynamic sediment transport is not well known. A multi-method approach of remote sensing, climatological analysis, in situ characterization of the transport processes, with theoretical and empirical modeling, the LÉÉ Team establishes the first integrated approach to identifying the impacts of wind.Le Laboratoire d'Érosion Éolienne (LÉÉ) recherche le rôle du transport des sédiments par le vent qui peut affecter le budget de rayonnement du climat, augmenter les nutriments des écosystèmes reçoivent, et l'impact des établissements humains, sur une large gamme d'échelles spatiales et temporelles. Avec >3,000 tonnes de poussières émises par les régions arides dans l'atmosphère chaque année, les impacts de ce transport dynamique ne sont pas bien connus. Une approche multi-méthode de télédétection, analyse climatologique, caractérisation in-situ des processus de transport, avec la modélisation théorique et empirique, LÉÉ établit la première approche intégrée pour identifier les impacts de l'érosion éolienne.For this position, the student will play an important role in analyzing a series of data previously collected for the region of interest (remote sensing and meteorological), with specific milestones and deadlines to achieve. The student will analyze the imagery and data to help model dust emissions over the past 50 years and compare those emissions with currently measured estimates. Using Landsat, SPOT, and other high resolution satellite imagery the student will learn how to calculate and analyze soil moisture content, exposed dry areas, surface roughness, and landform type, which will be inputs into the model. Then using historic climatology from both re-analysis and local station data, air temperature, humidity, wind direction, and wind speed, will be summarized and correlated with synoptic meteorology to ascertain any changes over the past 50 years. These climatic fields will also be used as the predictors for the dust emission model mentioned above.An additional field site visit will occur sometime in May or late June with the research team to help with site installation and/or maintenance in southwestern Yukon. This will provide the student with a better understanding of the field site dynamics that they will be analyzing.Outputs for each milestone or deadline will consist of i) written work summarizing the numerical analyses conducted; ii) production of a organized database of well-annotated computer code, datasets, and figures; and iii) preparation and assistance in preparing either a conference presentation/poster or scientific article. In addition, the student should be an independent learner, have experience in mentoring, and working in a team setting.Pour ce poste, l'élève jouera un rôle important dans l'analyse d'une série de données recueillies précédemment pour la région d'intérêt (télédétection et météorologie), avec des jalons et des échéances spécifiques à atteindre. L'étudiant analysera l'imagerie et les données pour aider à modéliser les émissions de poussière au cours des 50 dernières années et comparer ces émissions avec les estimations actuellement mesurées. En utilisant Landsat, SPOT et d'autres images satellitaires à haute résolution, l'élève apprendra à calculer et à analyser la teneur en humidité du sol, les zones sèches exposées, la rugosité de surface et le type de relief, qui seront des entrées dans le modèle. Ensuite, en utilisant la climatologie historique à la fois de la ré-analyse et des données de la station locale, la température de l'air, l'humidité, la direction du vent et la vitesse du vent, seront résumées et corrélées avec la météorologie synoptique pour vérifier les changements au cours des 50 dernières années. Ces champs climatiques seront également utilisés comme prédicateurs du modèle d'émission de poussière mentionné ci-dessus.Une visite supplémentaire sur le terrain sera effectuée en mai ou fin juin avec l'équipe de recherche pour aider à l'installation et / ou à l'entretien du site dans le sud-ouest du Yukon. Cela permettra à l'élève de mieux comprendre les dynamiques du terrain qu'il analysera.Les sorties pour chaque étape ou échéance seront: i) travail écrit résumant les analyses numériques effectuées; Ii) la production d'une base de données organisée de code informatique, d'ensembles de données et de chiffres bien annotés; Et iii) préparation et assistance pour la préparation d'une présentation de conférence ou d'un article scientifique ou scientifique. En outre, l'élève devrait être un apprenant indépendant, avoir de l'expérience dans le mentorat et travailler en équipe.The required skills include: i) programming experience in Matlab, R, or Python; ii) some experience in analyzing climatology or time series databases; and iii) extensive experience in remote imagery analysis. In addition, advanced problem-solving skills and independent thinking characteristics are highly sought for this position. As they will be working within the LÉÉ Team among other students also working on projects, skills such as an ability to communicate effectively in a group setting and an interest in mentoring other students will be highly valued. In addition, skills in preparing scientific outputs for conferences and articles will be required and/or developed.
Les humains sont extrêmement sensibles aux déviations dans les normes sociales et possèdent la remarquable capacité d’adapter leurs normes sociales lorsqu’ils font face à un environnement social changeant. Ce projet vise à évaluer le rôle de la transmission intergénérationnelle comme mécanisme permettant à nos sociétés de préserver chez leurs membres la sensibilité aux violations dans les normes sociales et la capacité à adapter ces dernières même lorsque ces sociétés évoluent. Afin d’investiguer la présence d’une transmission intergénérationnelle du traitement des normes sociales, des dyades mère-enfant seront recrutées. Ces participants complèteront deux tâches : une tâche de l’Ultimatum et la Tâche de Violation des Normes Sociales pendant que leur activité cérébrale sera enregistrée par électroencéphalographie (EEG). Afin de caractériser le traitement des normes sociales—leur sensibilité aux déviations dans les normes sociales et leur capacité à adapter ces dernières—chez chaque participant, nous utiliserons des mesures comportementales, la modélisation comportementale (modélisation computationnelle) et des biomarqueurs (potentiels évoqués : ERPs). Cette approche novatrice permettra de combiner des variables observables ainsi que des variables latentes afin d’obtenir un portrait complet et détaillé du traitement des normes sociales chez chaque participant. Les mesures issues des deux tâches seront utilisées afin d’investiguer la transmission intergénérationnelle du traitement des normes sociales—tester si le traitement des normes sociales des mères est similaire à celui de leurs enfants. Les données issues de ce projet pourraient mettre en lumière le potentiel d’utiliser la transmission intergénérationnelle afin de favoriser la production d’actions qui pourraient être bénéfiques pour nos sociétés comme des comportements pro-environnementaux ou des comportements favorisant l’inclusion sociale.Our research team is built on a multidisciplinary framework—between neuroscience, social psychology and cognitive science—and uses innovative methods to tackle an important concept regulating our social interactions: social norms. We propose a novel and exciting approach combining tools from Game theory, behavioral modeling, and electroencephalography (EEG) to characterize sensitivity to norm violation and the capacity of individuals to adapt their social norms and test for intergenerational transmission of these characteristics. Our goal is to this provide the scientific community as well as social/governmental organizations with important data about social norm processing that could help in their policies and actions.Notre équipe de recherche multidisciplinaire—entre les neurosciences, la psychologie sociale et les sciences cognitives—utilise des méthodes novatrices afin d’étudier un concept régulant nos interactions: les normes sociales. Nous proposons une approche excitante combinant les outils de la Game Theory, de la modélisation comportementale et de l’électroencéphalographie (EEG) afin de caractériser la sensibilité aux déviations dans les normes sociales et la capacité des individus à adapter leurs normes sociales. Notre but est d’offrir à la communauté scientifique ainsi qu’aux organisations sociales/gouvernementales des données sur le traitement des normes sociales qui pourront les aider dans l’élaboration de leurs politiques et leurs actions.Through this project, we aim at offering a high quality research experience. Importantly, we hope to show the student the importance and potential of trans-disciplinary approaches, where neuroscience, cognition and social psychology merge to open new and innovative ways to study social concepts.The student will be under the supervision of two researchers, Dr. Hétu and Dr. Brisson, and will thus benefit from their complementary expertise. On one hand, Dr. Hétu will provide high quality mentoring in behavioral modeling analysis giving the student the opportunity to develop a rare and cutting edge expertise. On the other hand, with Dr. Brisson, a leading researcher in EEG, he will be ideally positioned to learn how to harness the full potential of this tool in the study of social concepts such as social norms. The student will be working on every step of this project gaining valuable experience including the use of EEG material and acquiring programming skills that are increasingly important in research. More specifically, the student will help in data collection/organization and analysis (we hope to have the recruitment done before the start of the internship so the student will be able to spend most of his time analyzing data). By giving him important responsibilities we hope that he will gain transferable competences that will be very useful in graduate school or if he decides to pursue a career in organizations (governmental, NGO, etc.) where the capacity to use/produce scientific data is in high demand. We will also provide him with opportunities to present at a conference and/or submit the results in a peer-reviewed journal. This will help him build a competitive application for higher degree programs and scholarships—we are very open to support such applications should the student wish to pursue his training with us.Par ce projet, nous offrirons à l’étudiant une expérience de recherche de haute qualité. Nous espérons démontrer à l’étudiant l’importance et le potentiel des approches transdisciplinaires où les neurosciences, la cognition et la psychologie sociale s’unissent afin d’ouvrir la voie à de nouvelles manières d’étudier les concepts sociaux. L’étudiant sera sous la supervision de deux chercheurs, les Drs. Hétu et Brisson, et bénéficiera donc de la complémentarité de leurs expertises. D’une part, le Dr. Hétu offrira un mentorat de haute qualité en modélisation comportementale offrant à l’étudiant l’opportunité de développer une expertise rare. D’autre part, avec le Dr. Brisson, une sommité dans le domaine de l’EEG, l’étudiant sera idéalement positionné afin d’exploiter le plein potentiel de cette technique dans l’étude de concepts sociaux comme les normes sociales.L’étudiant, en travaillant à chacune des étapes de ce projet, acquerra des expériences très utiles dans l’utilisation de l’EEG et des aptitudes en programmation qui sont de plus en plus importantes en recherche. Plus spécifiquement, l’étudiant aidera à la collecte, l’organisation et l’analyse des données (nous espérons avoir effectué la majorité du recrutement avant le début du stage afin que l’étudiant puisse se concentrer sur l’analyse des données). Avec ces responsabilités importantes, nous espérons que l’étudiant acquerra des compétences transférables qui lui seront très utiles lors de ses études graduées ou s’il désire poursuivre une carrière dans des organisations (gouvernementales, ONG, etc.) où la capacité à produire/utiliser les données scientifiques est en forte demande. Nous allons également offrir à l’étudiant des opportunités de présenter à une conférence et/ou soumettre les résultats dans un journal scientifique. Ceci aidera l’étudiant à élaborer un dossier compétitif pour les programmes d’études graduées et de bourses d’études—nous sommes très ouverts à supporter ce type de demandes si l’étudiant est intéressé à poursuivre sa formation avec nous.The student should have background in psychology and/or neuroscience. Some knowledge in statistical analysis, EEG and programming would be an asset.The student will have the opportunity to work within a stimulating environment at the UQTR. He will join the Dr. Hétu and Dr. Brisson research teams but also the dynamic environment of the CogNAC (the UQTR cognitive neuroscience research group) which offers scientific meetings, as well as workshops throughout the summer. The student is thus expected to contribute to the lab social life and scientific activities but will also benefit from the support, and knowledge of other students.
Bien que les cybercrimes et les dommages qu'ils causent sont mondialisés par nature, les politiques nationales de cybersécurité qui sont censées les minimiser varient grandement, particulièrement en ce qui concerne les initiatives qui encouragent les partenariats public-privé et le partage d'information entre organisations (USA, GB et Australie par exemple). Certains pays ont également identifié la cybersécurité comme un facteur de développement économique (Israël et la Hollande) ou comme un enjeu de souveraineté industrielle méritant un soutien public (France). Bien que la majorité des politiques de cybersécurité invoquent les bénéfices des partenariats, il n'existe pas d'évaluation systématique des politiques et des systèmes d'incentifs mis en place pour atteindre cet objectif. L'Observatoire des politiques de cybersécurité créera un portfolio d'études de cas nationales fournissant un échantillon représentatif d'écosystèmes de la cybersécurité observés à l'échelle mondiale. Deux critères guideront la sélection des pays: l'innovation et la diversité. Certains pays tels que l'Australie, Israël, la Hollande, la GB ou les USA ont la réputation d'avoir développé et implanté des politiques ambitieuses et originales, alors que d'autres qui jouent un rôle significatif dans la diffusion des cyber-risques (Russie et Chine) sont souvent diabolisés sans que l'on comprenne la nature de leurs contributions positives. Des pays en voie de développement (Afrique du Sud, Chili) ou non anglophones et se trouvant aux deux extrêmités du continuum de la centralisation (France et Suisse) développent aussi des approches spécifiques. L'Observatoire développera une base de données contenant des informations permettant d'analyser les propriétés structurelles et relationnelles des divers écosystèmes de la cybersécurité, et d'évaluer comment ils ont été délibérément élaborés et implantés, ou se sont au contraire formés spontanément. The area of cybersecurity research lies at the convergence of public policy, computer science and criminology. It seeks to understand how cybersecurity policies are designed and implemented. The Cyber Criminology Lab offers a unique interdisciplinary environment for students interested in working in this exciting new field of research. Le domaine de la cybersécurité se situe à la convergence de l'étude des politiques publiques, de l'informatique et de la criminologie. Il cherche à comprendre comment les politiques de cybersécurité sont élaborées et implantées. Le Laboratoire de Cyber Criminologie fournit un environnement unique à des étudiants intéressés par ce nouveau champ de recherches.- Collect documents from the scientific and open source literature on specific cybersecurity policies- Code the data- Populate the database- Improve the structure of the database as needed- Produce and publish country case studies- Write posts for th- Collecter des documents provenant de la littérature scientifique et en source ouverte sur les politiques de cybersécurité- Coder les données- Alimenter la base de données- Améliorer la structure de la base de données- Produire et publier des études The student must possess great research skills, be familiar with the main bibliographical databases, have outstanding analytical skills, and demonstrate a keen interest for the political systems of various countries.
La maladie hépatique est caractérisée par plusieurs complications dont la malnutrition (perte de masse musculaire) et l'encéphalopathie hépatique (EH). Cette dernière est un syndrome neuropsychiatrique caractérisé par des atteintes cognitives et motrices pouvant mener au coma et à la mort. L'ammoniac, détoxifié par le foie sain en condition physiologique, serait une molécule-clé impliquée dans la pathogénèse de l'EH. L'incapacité du foie atteint à metaboliser l'ammoniac entraînerait une hyperammoniémie pouvant potentiellement mener au développement de l'EH. Le muscle serait une voie alternative de détoxification de l'ammoniac (par la présence de l'enzyme glutamine synthétase). Mon laboratoire a démontré que l'optimisation de la masse musculaire via, entre autres, l'exercice physique et la supplémentation en leucine (acide aminé à chaîne ramifiée), prévenait l'apparition de l'EH dans un modèle animal de maladie hépatique chronique. De façon intéressante, la leucine agirait, entre autres, via l'activation de la voie de signalisation "mammalian target of rapamycine" (mTOR). Celle-ci est une protéine ubiquitaire impliquée dans de nombreuses réactions en lien avec la survie cellulaire. L'hypothèse du projet de recherche est que la voie de signalisation mTOR est altérée dans le muscle lors d'EH et que la leucine rétablit cette voie de signalisation. L'objectif principal est de caractériser la voie de signalisation mTOR dans un modèle expérimental d'EH. La maladie hépatique chronique et l'EH sont induits chez le rat 6 semaines suite à la ligation de la voie bilaire (BDL). Ce modèle est caractérisé par une hyperammoniémie et une perte de masse musculaire. Cinq groupes expérimentaux sont testés: 1) BDL; 2) BDL+Leucine; 3) BDL+Exercice; 4) BDL+Leucine+Exercice; 5) Contrôle (Sham). L'expression génique et protéique de mTOR et des ses cibles seront évaluées dans le muscle par qPCR et Western blot, respectivement. Les résultats à long terme de ce projet permettront d'établir des bases pour des études chez la population cirrhotique.In general, my research activities relate to pathologies affecting the brain and the liver, and are basic and clinical in nature. Ma laboratory is interested in the implication of nutritional factors related to liver disease's complications including hepatic encephalopathy and the prevention of malnutrition in chronic liver disease. My work is also oriented towards elucidation of mechanisms implicated in the pathogenesis of hepatic encephalopathy and malnutrition as well as the study of potential therapeutic strategies.De façon générale, mes activités de recherche portent sur certaines pathologies affectant le cerveau et le foie et sont de nature fondamentale et clinique.  Mon laboratoire s’intéresse à l'implication des facteurs nutritionnels en lien avec les complications de la maladie hépatique comme l’encéphalopathie hépatique et la prévention de la malnutrition dans la maladie hépatique chronique et/ou terminale. Mes travaux sont également orientés vers l'élucidation des mécanismes impliqués dans la pathogénèse de l'encéphalopathie hépatique et de la malnutrition et à l'étude de traitements potentiels.If the student is comfortable with laboratory animals, he will be responsible for nutritional treatments administration as well as exercise training (make the rats run on a treadmill or climb stairs). If the student prefers not to work with laboratory animals, he will be teamed with another member of the laboratory who will be in charge of dealing with the rats. Furthermore, analysis related to weight, muscle mass, metabolism, cerebra edema and cognitive testes will be performed by the student. Finally, analysis of molecular biology (qPCR and Western blot) will be performed by the student.Si l'étudiant est à l'aise avec les animaux de laboratoire, il sera responsable de l'administration des traitements nutritionnels et faire courir les rats sur un tapis roulant ou grimper une échelle. Dans le cas contraire, l'étudiant sera jumelé à un membre du laboratoire qui sera à l'aise avec les animaux. De plus, les analyses reliées au poids corporel, masse musculaire, métabolisme, oedème cérébral et tests comportementaux seront effectuées par l'étudiant. Finalement, les analyses de biologie moléculaire (qPCR et Western blot) seront effectuées par l'étudiant.My laboratory would like to welcome a motivated, well organized student with an excellent scientific curiosity. The student should have some theoritical and/or practical notions related to molecular biology techniques, including Western blot. The ability to collaborate in a group is an important asset. Also, the ability to work with laboratory animals is an interesting asset but is not essential. Mastering french and/or english language is another important asset.
Les maladies du foie affectent significativement la population canadienne. La perte de masse musculaire et l'encéphalopathie hépatique (EH: désordre neuropsychiatrique complexe) sont des complications sérieuses de la maladie hépatique chronique (MHC; cirrhose) qui augmentent les admissions à l'hôpital et la mortalité. La transplantation hépatique, seule option thérapeutique, est limitée en raison du nombre restreint de foie disponible. Ainsi, le développement de stratégies thérapeutiques alternatives afin de prévenir les complications et prolonger la survie jusqu'à ce qu'un foie soit disponible est crucial. L'ammoniac est un joueur-clé dans l'apparition de l'EH. La perte de masse musculaire peut prédisposer au développement de l'EH puisque le muscle joue un rôle compensatoire vital dans la détoxificaiton de l'ammoniac. L'inflammation est un autre facteur impliqué dans l'apparition de l'EH. PGC-1alpha et "brain-derived neurotrophic factor" (BDNF) sont des facteurs impliqués dans la régulation de la masse musculaire. L'hypothèse est que l'ammoniac et l'inflammation induisent une régulation négative de PGC-1alpha lors de cirrhose, entraînant ainsi une perte de masse musculaire (via une diminution de BDNF) et, par conséquence, à l'EH, conséquences qui sont atténuées par l'exercice physique. Nous utilisons un modèle in vivo (rat avec ligature des voies biliaires) en plus de patients cirrhotiques afin de vérifier notre hypothèse. Les résultats de cette étude devraient clarifier le rôle de l'hyperammoniémie et de l'inflammation dans la pathogénèse de la perte de masse musculaire et de l'EH lors de cirrhose. Finalement, l'identification des mécanismes pathophysiologiques vont éventuellement permettre de mettre au point des stratégies thérapeutiques et améliorer la qualité de vie des patients cirrhotiques.In general, my research activities relate to pathologies affecting the brain and the liver, and are basic and clinical in nature. Ma laboratory is interested in the implication of nutritional factors related to liver disease's complications including hepatic encephalopathy and the prevention of malnutrition in chronic liver disease. My work is also oriented towards elucidation of mechanisms implicated in the pathogenesis of hepatic encephalopathy and malnutrition as well as the study of potential therapeutic strategies.De façon générale, mes activités de recherche portent sur certaines pathologies affectant le cerveau et le foie et sont de nature fondamentale et clinique.  Mon laboratoire s’intéresse à l'implication des facteurs nutritionnels en lien avec les complications de la maladie hépatique comme l’encéphalopathie hépatique et la prévention de la malnutrition dans la maladie hépatique chronique et/ou terminale. Mes travaux sont également orientés vers l'élucidation des mécanismes impliqués dans la pathogénèse de l'encéphalopathie hépatique et de la malnutrition et à l'étude de traitements potentiels.If the student is comfortable with laboratory animals, he will be responsible exercise training (make the rats run on a treadmill or climb stairs). If the student prefers not to work with laboratory animals, he will be teamed with another member of the laboratory who will be in charge of dealing with the rats. Furthermore, analysis related to weight, muscle mass, metabolism, cerebra edema and cognitive testes will be performed by the student. Finally, analysis of molecular biology (qPCR and Western blot) will be performed by the student.Si l'étudiant est à l'aise avec les animaux de laboratoire, il sera responsable de faire courir les rats sur un tapis roulant ou grimper une échelle. Dans le cas contraire, l'étudiant sera jumelé à un membre du laboratoire qui sera à l'aise avec les animaux. De plus, les analyses reliées au poids corporel, masse musculaire, métabolisme, oedème cérébral et tests comportementaux seront effectuées par l'étudiant. Finalement, les analyses de biologie moléculaire (qPCR et Western blot) seront effectuées par l'étudiant.My laboratory would like to welcome a motivated, well organized student with an excellent scientific curiosity. The student should have some theoritical and/or practical notions related to molecular biology techniques, including Western blot. The ability to collaborate in a group is an important asset. Also, the ability to work with laboratory animals is an interesting asset but is not essential. Mastering french and/or english language is another important asset.
La plupart des plantes terrestres établissent des symbioses avec des champignons mycorhiziens (CM), mais les CM ne fournissent pas tous la même quantité de bénéfices. Les plantes doivent donc sélectionner les CM qui leur fournissent le plus de bénéfices, parmi le pool de CM disponibles. Cette capacité à discriminer les bons des moins bons partenaires varie elle-même d'une plante à l'autre. La théorie prédit que les plantes qui dépendent fortement des CM pour leur nutrition devraient être de mauvaises discriminatrices des bons vs. mauvais CM, puisque pour ces plantes, s'associer avec un bon ou un moins bon CM est toujours mieux que de ne s'associer avec aucun CM. En contrepartie, les plantes qui ont un style de vie plus rudéral devraient (1) dépendre moins des CM et (2) être meilleures pour explorer des microsites riches en nutriments dans le sol. Ces plantes devraient donc être de meilleures discriminatrices des meilleurs CM. Le but du projet de recherche proposé ici est de tester ces hypothèses à l'aide d'expériences en serre/chambre de croissance. Plus spécifiquement, nous allons mettre au point un système expérimental en pot nous permettant de mesurer formellement la capacité des plantes à discriminer les bons CM des moins bons, et nous allons aussi utiliser des expériences standards pour évaluer la capacité des plantes à coloniser préférentiellement les microsites du sol riches en nutriments. À terme, ce projet va permettre de mieux comprendre (1) comment les plantes sélectionnent leurs partenaires mycorhiziens, (2) comment des plantes avec différentes capacités à discriminer les bons des moins bons CM peuvent coexister en nature et (3) comment cette capacité de discrimination est reliée à d'autres traits importants des plantes reliés à la nutrition ou à l'utilisation des ressources. Ce projet constituera est donc d'un grand intérêt en écologie végétale en général.I am a professor in plant and microbial ecology, and my research focuses on the mycorrhizal symbiosis, involving most terrestrial plants and filamentous soil fungi. In my lab, we try to better understand how partner selection operates in the mycorrhizal symbiosis, and how this translates into altered benefits for the plants and the fungi. This brings us to use a wide variety of tools (morphological and molecular) and concepts (network theory, behavioural ecology), and to collaborate with a wide array of colleagues from around the world.Je suis un professeur en écologie microbienne et végétale, et ma recherche porte principalement sur la symbiose mycorhizienne, impliquant la plupart des plantes terrestres et des champignons filamenteux du sol. Dans mon laboratoire, nous tentons de mieux comprendre comment s'opère la sélection de partenaires dans cette symbiose, et quelles sont les implications pour les bénéfices retirés par les plantes et les champignons mycorhiziens. Ceci nous amène à utiliser une vaste gamme d'outils (morphologiques et moléculaires) et de concepts (e.g., théorie des réseaux, écologie comportementale), et à collaborer avec un vaste réseau de collègues internationaux.The student will be brought to contribute to the design, the planning and the execution of pot-based experiments, which will help to test the hypotheses identified in the project proposal presented above. This encompasses germination trials, soil mix preparation and sterilization, experiment establishment in the greenhouse, pot harvest, root washing, leaf and root trait measurements, and fungal biomass extraction and quantification. This will thus involve both greenhouse and laboratory work. The student would also be expected to get involved intellectually through reading literature, analyzing the data generated from his/her experiments and writing the manuscript that will arise from these. These additional aspects are key to the academic life and can greatly increase the chances for the student to get jobs and/or scholarships in the future.L'étudiant(e) contribuera au design, à la planification et à l'exécution d'expériences en pots qui permettront de tester les hypothèses identifiées dans la présentation du projet ci-dessus. Ceci incluera des tests de germination, la préparation et la stérilisation de mélanges de sol, l'établissement d'expériences en serre, la récolte des pots, le lavage des racines, la mesure de traits foliaires et racinaires sur les plantes, et l'extraction et quantification de la biomasse des champignons mycorhiziens. Ce projet comportera donc à la fois un volet en serre et un volet au laboratoire. L'étudiant(e) se familiarisera aussi avec les aspects théoriques du projet en s'impliquant via la lecture de la littérature sur le sujet, l'analyse des données issues de ses expériences et l'écriture du manuscrit qui émergera de ce projet. Ces aspects additionnels aideront grandement l'étudiant(e) à obtenir des emplois ou des bourses d'études par la suite, car ce sont des éléments clés de la formation et de la vie académiques.Ideally, the student will be trained in biology/ecology. The student will work a significant number of hours on pot-based experiment, so should be willing to play with dirt! There are no formal requirements for training in microscopy, but the proposed project involves a bit of microscopy, to identify mycorrhizal fungal structures. 
Le projet proposé ici vise à mieux comprendre les compromis fonctionnels des microorganismes du sol dans un contexte de phytorémédiation. L'inoculation de sols contaminés avec des microorganismes est de plus en plus utilisée pour accélérer les pratiques de dépollution des sol, ou pour en augmenter la taux de succès. Dans un monde idéal, les microorganismes inoculés devraient à la fois (1) croître et s'établir rapidement après l'inoculation et (2) tolérer les conditions stressantes du sol pollué dans lequel on les inocule. Or, en nature, ces deux traits sont généralement corrélés négativement, de telle sorte que les organismes tolérant le stress reposent souvent sur un mode de vie conservateur, avec une croissance lente et une utilisation efficace des ressources. À l'opposé, les organismes à croissance rapide (i.e., rudéraux) ont une stratégie d'histoire de vie qui maximise la croissance et la reproduction rapides, au dépend d'une moins bonne capacité à tolérer le stress. Toutefois, nous ignorons toujours si de tels compromis opèrent de la même façon chez les microorganismes du sol, donc nous connaissons très mal les traits. Le but de ce projet de recherche sera donc de tester pour de tels compromis chez des microorganismes du sol en utilisant à la fois une approche culture-dépendante (i.e., mesures de traits microbiens in vitro) et culture-indépendante (i.e., traits génomiques). À terme, ce projet permettra donc à la fois (1) d'identifier les microorganismes du sol les plus aptes à dépolluer les sols (soit ceux qui présentent un compromis optimal entre croissance rapide et tolérance au stress) et (2) d'améliorer nos connaissances fondamentales sur les compromis fonctionnels et les stratégies d'histoire de vue chez les microorganismes. Ce dernier aspect nous permettra éventuellement de mieux comprendre comment autant d'espèces microbiennes peuvent coexister dans seulement 1g de sol. I am a plant ecologist focusing on plant-microbial interactions. Since there is growing recognition that phytoremediation (i.e., depollution of contaminated sites using plants) often relies heavily on plant-associated soil microbes, part of my research aims at better understanding how we can better use soil microbes to assist phytoremediation. One key aspect of my research program aims at identifying microbial traits and strategies that are correlated with (1) competitive ability in communties and (2) the provision of ecosystem services, including soil depollution. Thus, my research involves a happy mixture of fundamental/theoretical and applied science! Je suis chercheur en écologie végétale, travaillant sur les interactions plantes-microorganismes. Il est de plus en plus reconnu que la phytorémédiation (dépollution des sols contaminés via les plantes) dépend souvent des microorganismes du sol asociés à ces plantes, ma recherche tente de mieux comprendre comment nous pouvons mieux utiliser ces microorganismes du sol pour accélérer la phytorémédiation. Dans mon laboratoire, nous tentons d'identifier les traits des microorganismes qui sont corrélés avec leur compétitivité et avec la provision de services écosystémique (dont la dépollution des sols). Ainsi, ma recherche repose sur un heureux mélange de science fondamentale/théorique et appliquée!The student will be involved in the sampling of soil, the establishment of aseptic cultures, the maintenance of some cultures that we already work on, the design of original protocols to measure key microbial traits in culture and the analysis of data generated through the project. The part of the project on genomic traits would involve basic molecular work (i.e., DNA extraction and amplification). The student will also be encouraged to get much involved intellectually by reading the literature, participating in weekly group discussions on ecological/microbiological/phytotechnological topics, and writing the manuscript that will arise from the project. These later aspects are key to the academic life, and would thus greatly increase the chances for the student to get jobs/scholarships in the future.L'étudiant(e) sera amené à échantillonner du sol, à établir des cultures microbiennes aseptiques, à maintenir des cultures sur lesquelles nous travaillons déjà, à établir de nouveaux protocoles visant à mesurer des traits microbiens précis et à analyser les données générées au cours du projet. La partie du projet traitant des traits génomiques impliquera du travail de base en biologie moléculaire (e.g., extraction et amplification de l'ADN). L'étudiant(e) sera aussi encouragé(e) à s'impliquer intellectuellement au projet en lisant la littérature scientifique sur son sujet, en participant aux discussions de groupe hebdomadaires en écologie/microbiologie/phytotechnologie et en contribuant à la rédaction de l'article scientifique qui émergera du projet. Ces aspects sont centraux à la vie académique, et donc faciliteront grandement pour l'étudiant(e) l'obtention d'emplois ou de bourses d'études dans le futur.The student should have some basic knowledge and experience in the in vitro culture of microorganisms, either in solid or liquid media. Since the student will also be brought to work on genomic traits, basic skills in the laboratory would be useful to extract DNA, perform amplifications, etc. However, these latter skills are not mandatory and can easily be learned during the project.
Le projet proposé ici vise à identifier le rôle des microorganismes associés aux plantes sur les toits verts/végétalisés. Les tois verts ont émergé récemment en tant que phytotechnologie prometteuse pour améliorer l'isolation thermique des bâtiments et pour atténuer les volumes d'eau de pluie devant être traités par la suite. De récentes études ont montré que les champignons mycorhiziens (CM), les plus abondants symbionts microbiens associés aux plantes, sont couramment associés aux plantes sur les toits verts/végétalisés. Certaines études ont même montré que leur biodiversité peut être très élevée. Toutefois, nous connaissons très mal l'influence des CM sur la performance des plantes de toits verts/végétalisés. Nous savons que dans les écosystèmes naturels, les CM tendent à améliorer la nutrition et la tolérance au stress de leurs plantes hôtes, mais les toits verts sont des écosystèmes atypiques, avec un substrat très mince et à très forte teneur en matière organique. Un effet bénéfique des CM dans ces conditions demeurent à démontrer. De plus, certaines espèces de CM pourraient être meilleures que d'autres pour favoriser la performance des plantes de toits verts, et les causes d'une telle variation interspécifique demeurent inconnues. Le projet proposé ici vise donc à (1) inoculer des plantes de toits verts avec diverses espèces de CM maintenues en culture à l'Université de Montréal afin de tester leur performance avec ou sans inoculation, et (2) mesurer les traits des CM inoculés pour identifier les traits les mieux corrélés avec une performance accrue des plantes hôtes. À terme, ce projet favorisera une meilleure compréhension fondamentale des liens entre les traits des CM et la performance des plantes, et permettra aussi de guider les futurs projets d'inoculation des toits verts avec des CM. Il se trouve donc à l'interface entre la science fondamentale et appliquée.I am a professor in plant and microbial ecology, focusing on plant-microbial interactions. It is increasingly recognized that microorganisms can greatly increase plant stress tolerance, and this is being increasingly used in various phytotechnologies, including green roofs. The aim of my research program is to better understand what plant and microbial traits are linked to key ecosystem services. This is key to (1) better understand the role of plants and microorganisms in natural processes such as carbon storage and nutrient cycling, and (2) better use plants and microorganisms in specific applications to restore ecosystem services disrupted by human societies. Je suis professeur en écologie végétale/microbienne, dont la recherche porte principalement sur les interactions plantes-microorganismes. Il est bien connu que les microorganismes associés aux plantes peuvent grandement favoriser leur tolérance au stress, et ceci est mis en pratique dans diverses applications technologiques, dont les toits verts/végétalisés. Mon programme de recherche vise à identifier les traits des plantes et des microorganismes reliés à différents sercices écosystémiques. Ceci est essentiel pour (1) mieux comprendre le rôle des plantes et des microorganismes dans les cycles biogéochimiques naturels et (2) appliquer ces notions pour restaurer des services écosystémiques bouleversés par les activités humaines.The student will be involved in the design of the plant inoculation project, and the completion of the experiment. This will involve seed germination trials, soil mix preparation and sterilization, installation of experiments in controlled greenhouse conditions and on actual green roof installations, the maintenance of the experiment, the acquisition of data on plant survival and performance, and the harvest of the experiment. The student will also be introduced to the measurement of mycorrhizal fungal traits, including root colonization, hyphal biomass production and spore biovolume estimation. These tasks will involve basic microscopy and a bit of laboratory work for sample preparation. Ideally, the student would be willing to get deeply involved in the project intellectually, by reading the literature on the topic, participating to weekly discussions in ecology, analyzing data arising from the project and contributing to the writing of the manuscript afterwards. These aspects are key to the academic life, and so would greatly increase the student's chances to get jobs/scholarships in the future.L'étudiant(e) sera impliqué(e) dans le design de l'expérience d'inoculation, et dans sa complétion. Ceci incluera des essais de germinations de graines de plantes, la préparation et la stérilisation des mélanges de sol, la mise en place d'expériences en conditions contrôlées en serre et sur des installations réelles de toits verts, la maintenance des expériences, des suivis réguliers de la performance et de la survie des plantes, et la récolte des expériences. L'étudiant(e) sera aussi initié(e) aux mesures des structures des champignons mycorhiziens (colonisation racinaire, hyphes extraracinaires et biovolume de spores). Ces tâches impliqueront de la microscopie de base et une portion de travail en laboratoire pour la préparation des échantillons avant les observations. Idéalement, l'étudiant(e) serait motivé(e) à s'impliquer intellectuellement dans le projet par la lecture de la littérature, la participation aux discussions hebdomadaires en écologie dans le laboratoire, l'analyse des données issue du projet et la participation à l'écriture de l'article scientifique qui en découlera. Ces aspects sont centraux à la vie en recherche, et aideront sans aucun doute l'étudiant(e) à se trouver des emplois/bourses d'études par la suite. Ideally, the student should have a basic training in biology/ecology. Any experience in horticulture or pot-based experiments with plants would be an asset, although is not mandatory. The project does not involve any specific laboratory skills that cannot be learned during the course of the project, so if you're interested, don't hesitate to apply!
Ce projet de recherche vise à mieux comprendre le traitement de l’information reliée à la culture grâce à l’étude de l’activité électroencéphalographique (EEG). Cette approche est particulièrement adaptée pour étudier les changements rapides produits lors de ce processus. Nous désirons décrire la réponse corticale à l’information culturelle lors du processus de différenciation culturelle et comment cette information peut moduler la réponse corticale lors de la réponse empathique. La réponse empathique que nous utiliserons sera la réaction à la douleur d’autrui. Des participants d’origine chinoise regarderont des images montrant une main dans une situation potentiellement douloureuse alors que leur activité cérébrale sera enregistrée à l’aide d’un système EEG. Les stimuli présentant des mains varieront en terme de culture/race (Chinoise; race noire) et de douleur (en situations douloureuses; en situations non-douloureuses) pour un total de quatre types de stimuli. Le type de processus (différenciation culturelle; réponse empathique; condition contrôle) seront modelées par trois instructions différentes qui seront présentées en début de bloc: 1) Quelle est la race de la personne que vous observez?; 2) Est-ce que la personne que vous observez ressent de la douleur?; 3) Est-ce que la main de la personne que vous observez est sa droite ou sa gauche? En plus, les participants complèteront un test d’associations implicites (IAT) afin de caractériser leur sensibilité aux différences culturelles.  Plusieurs types d’analyses seront réalisées incluant l’analyse des potentiels évoqués (ERPs), l’analyse temps-fréquence et des analyses multivariées (MVPA) afin de caractériser les similitudes et les différences dans le traitement de l’information culturelle selon la tâche (discrimination; réponse empathique; contrôle). Ce projet permettra de documenter comment la réponse cérébrale face à la culture est modulée par le type d’information qui doit être traitée lors de nos interactions sociales. Our research team is built on a multidisciplinary framework—between neuroscience, social psychology and cognitive science—and uses innovative methods to tackle important concepts regulating our social interactions: culture and social norms. We propose a novel and exciting approach combining tools from Game theory, behavioral modeling, and electroencephalography (EEG) to characterize how individuals process information relative to culture and social norms. Our goal is to this provide the scientific community as well as social and governmental organizations with important data about culture and social norm processing that could help in their policies and actions.Notre équipe de recherche multidisciplinaire—entre les neurosciences, la psychologie sociale et les sciences cognitives—utilise des méthodes novatrices afin d’étudier des concepts régulant nos interactions: la culture et les normes sociales. Nous proposons une approche excitante combinant les outils de la Game Theory, de la modélisation comportementale et de l’électroencéphalographie (EEG) afin de caractériser comment les individus traitent les informations relatives à la culture et aux normes sociales. Notre but est d’offrir à la communauté scientifique ainsi qu’aux organisations sociales/gouvernementales des données sur le traitement des normes sociales qui pourront les aider dans l’élaboration de leurs politiques et leurs actions.Through this project, I aim at offering a high quality research experience. Importantly, I hope to show the student the importance and potential of trans-disciplinary approaches, where neuroscience, cognition and social psychology merge to open new and innovative ways to study social concepts.The student will be under the supervision of Dr. Hétu who will provide high quality mentoring giving him the opportunity to develop a rare and cutting edge expertise in the study of culture.The student will be working on every step of this project gaining valuable experience including the use of EEG material and acquiring programming skills that are increasingly important in research. Since the data has already been collected, the responsibilities of the student will mainly revolve around data analysis and writing. More specifically, the student will help in data organization and analysis (including behavioural and EEG data) in addition to writing a scientific paper presenting his results. By giving him important responsibilities I hope that he will gain transferable competences that will be very useful in graduate school or if he decides to pursue a career in organizations (governmental, NGO, etc) where the capacity to use/produce scientific data is in high demand. As mentioned before, I will also provide the student with opportunities to present at a conference and/or submit the results in a peer-reviewed journal. This will help him build a competitive application for higher degree programs and scholarships—I am very open to support such applications should the student wish to pursue his training with me.Par ce projet, j’offrirai à l’étudiant une expérience de recherche de haute qualité. J’espére démontrer à l’étudiant l’importance et le potentiel des approches transdisciplinaires où les neurosciences, la cognition et la psychologie sociale s’unissent afin d’ouvrir la voie à de nouvelles manières d’étudier les concepts sociaux. L’étudiant sera sous la supervision du Dr. Hétu qui lui offrira un mentorat de haute qualité dans l’étude du concept de la culture.L’étudiant, en travaillant à chacune des étapes de ce projet, acquerra des expériences très utiles dans l’utilisation de l’EEG et des aptitudes en programmation qui sont de plus en plus importantes en recherche. Puisque les données de ce projet ont déjà été collectées, l’étudiant pourra se concentrer entièrement à l’analyse des données. Plus spécifiquement, l’étudiant aidera à l’organisation, l’analyse des données et à la rédaction d’un article présentant les résultats. Avec ces responsabilités importantes, j’espère que l’étudiant acquerra des compétences transférables qui lui seront très utiles lors de ses études graduées ou s’il désire poursuivre une carrière dans des organisations (gouvernementales, ONG, etc.) où la capacité à produire/utiliser les données scientifiques est en forte demande. Comme mentionné plus haut, je vais également offrir à l’étudiant des opportunités de présenter à une conférence et/ou soumettre les résultats dans un journal scientifique. Ceci aidera l’étudiant à élaborer un dossier compétitif pour les programmes d’études graduées et de bourses d’études—je suis très ouvert à supporter ce type de demandes si l’étudiant est intéressé à poursuivre sa formation avec moi.The student should have a background in psychology and/or neuroscience. Furthermore, he should have previous experience in electroencephalography analysis. Experience in programming would be an asset.The student will have the opportunity to work within a stimulating environment at the UQTR. He will join Dr. Hétu’s research team but also the dynamic environment of the CogNAC (the UQTR cognitive neuroscience research group) which offers scientific meetings, as well as workshops throughout the summer. The student is thus expected to contribute to the lab social life and scientific activities but will also benefit from the support, and knowledge of other students. 
L'asthme est une condition inflammatoire chronique des voies aériennes qui touche environ 10% des enfants canadiens. Parmi les hospitalisations reliées à l'asthme, 6-12% des enfants sont admis à l'unité des soins intensifs pédiatrique (USIP) et 10-15% de ces enfants ont besoin de la ventilation mécanique. Les enfants admis à l'USIP pour l'asthme sont à plus haut risque de réadmission et de décès relié à l'asthme. Malgré que le taux élevé de morbidité et mortalité soit bien documenté chez cette population, peu d'études ont étudié le devenir à long terme de ces enfants, surtout la fonction pulmonaire à long terme et les prédicteurs de la fonction pulmonaire. Cette étude prospective d'enfants admis à l'USIP pour l'asthme vise à:1) Décrire la fonction pulmonaire et les morbidités reliées à l'asthme (exacerbations nécessitant des corticostéroïdes oraux, visites à l'urgence et hospitalisations) à court et long terme;2) Décrire la qualité de vie de ces enfants suite à leur congé de l'hôpital;3) Déterminer les prédicteurs génétiques et non-génétiques de la fonction pulmonaire et des morbidités reliées à l'asthme chez ces enfants. Les hypothèses sont que les enfants précédemment admis à l'USIP pour l'asthme vont continuer à avoir des morbidités reliées à l'asthme et possiblement une atteinte des fonctions pulmonaires suite à leur congé de l'USIP. Leur qualité de vie peut également être affectée. Ces outcomes à long terme peuvent être prédites par une combinaison de facteurs génétiques et non-génétiques. My research area is focused on asthma epidemiology and pharmacogenetics. In particular, I am interested in identifying genetic and non-genetic risk factors of asthma-related hospitalizations and rehospitalizations and asthma therapy response among children with asthma, with the ultimate goal of creating personalized treatment plan for the patient. Mes intérêts de recherche sont axés sur l'épidémiologie et la pharmacogénétique de l'asthme. Spécifiquement, je suis intéressée à identifier les facteurs de risque génétiques et non-génétiques d'hospitalisations et de réhospitalisations reliées à l'asthme et de la réponse à la thérapie chez les enfants atteints d'asthme, avec le but ultime de créer un traitement personalisé pour le patient.  The student will accompany consented subjects who come for follow-up at the Pulmonology Clinic for their lung function tests and will admister standardized questionnaires to the subjects. Under my guidance and working with a research assistant, the student will also be participating in data entry and simple analyses. L'étudiant accompagnera les participants qui reviennent à la clinique de pneumologie pour un suivi pour leurs tests de fonction pulmonaire et pour l'administration de questionnaires standardisés. Sous ma supervision et en travaillant avec l'assistant de recherche, l'étudiant participera également à l'entrée des données et des analyses simples. • B.Sc in health sciences or a related field• Good interpersonal and communication skills• Interest in asthma research and clinical research• Motivated• Knowledge of English and French, written and oral, is essential
L'asthme est une condition inflammatoire chronique des voies aériennes qui touche environ 10% des enfants canadiens. Malgré que plusieurs études aient documenté une association entre l’asthme et les troubles de santé mentale, seules les études longitudinales permettent d’établir un lien causal entre ces 2 conditions. Par contre, peu d’études longitudinales sont disponibles ou ont spécifiquement examiné cette question. Sur le plan clinique, la présence d’une relation entre l’asthme et les troubles de santé mentale peut influencer la prise en charge du patient. Par exemple, si les troubles de santé mentale sont associés avec un mauvais contrôle de l’asthme, un traitement des troubles de santé mentale pourrait être inclus dans la prise en charge de l’asthme pour améliorer le contrôle des symptômes respiratoires. Dans cette étude, en utilisant une cohorte de naissance, nous examinerons la relation temporelle entre les troubles de santé mentale en jeune enfance (tempérament, anxiété, symptômes de panique, etc.) et le développement future de l’asthme et les morbidités associées avec l’asthme en enfance.  My research area is focused on asthma epidemiology and pharmacogenetics. In particular, I am interested in identifying genetic and non-genetic risk factors of asthma-related hospitalizations and rehospitalizations and asthma therapy response among children with asthma, with the ultimate goal of creating personalized treatment plan for the patient.Mes intérêts de recherche sont axés sur l'épidémiologie et la pharmacogénétique de l'asthme. Spécifiquement, je suis intéressée à identifier les facteurs de risque génétiques et non-génétiques d'hospitalisations et de réhospitalisations reliées à l'asthme et de la réponse à la thérapie chez les enfants atteints d'asthme, avec le but ultime de créer un traitement personnalisé pour le patient.  The student will mostly take part in data cleaning and analysis using an existing database. He will also be required to generate reports on the analyses and discuss them at team meetings. L’étudiant participera principalement à l’analyse statistique des données en utilisant une base de données existantes. Il devra également présenter et discuter de ses résultats lors des réunions de recherche de notre équipe. • B.Sc in statistics, psychology, health sciences or a related field• Knowledge of statistics and statistical programs• Good interpersonal and communication skills• Interest in asthma research and clinical research• Motivated• Knowledge of English and French, written and oral, is essential

Le projet vise à mieux comprendre comment les personnes autistes interagissent : à l'aide d'un jeu utilisant une intelligence artificielle, nous sommes capables d'identifier différentes stratégies utilisées en situation de compétition. Nous avons ainsi mis en évidence d'importantes différences entre les personnes avec et sans autisme, notamment la réciprocité de l'interaction. Nous voulons à présent mieux comprendre les bases cérébrales de ces différences en IRMf et MEG. Au cours du projet, l'étudiant aura l'occasion de développer une connaissance de l'autisme ainsi que ses habiletés en neurosciences cognitives, en particulier en neuro-imagerie et en analyse computationnelle et de contribuer au développement des connaissances dans le domaine de l'autisme. Mes travaux visent à identifier les fonctions impliquées dans les interactions sociales chez les personnes TSA, à l'aide des outils des neurosciences cognitives : études de comportement et d'imagerie. L'étudiant devra travailler en coordination avec plusieurs équipes impliquées (Université de Montréal, Institut Neurologique de Montréal, institut du cerveau et de la moelle-Paris) pour recueillir et analyser les données de comportement, MEG et IRMf de l'étude.  L'étudiant devra être compétent en traitement de données et avoir des bases de statistiques pour effectuer, sous supervision, l'analyse des données de comportement et d'imagerie. Il devra avoir de bonnes qualités relationnelles pour interagir avec les différentes équipes impliquées et les participants (certains autistes) de l'étude. 
Nos hypothèses suggèrent que le traitement des macrophages avec le LPS induira l’expression des marqueurs pro-inflammatoires, ainsi que leur différenciation en ostéoclastes et l’expression de leurs marqueurs de différenciation. La RvD1, étant une molécule de résolution de l’inflammation, empêchera l’activation des ostéoclastes, et donc des marqueurs de différenciation, dont TRAP et Cathépsine K. Notre objectif est de démontrer l’hypothèse suggérant que le RvD1 jouerait un rôle dans le traitement de l’ostéoporose chez l’humain en tant que dérivé lipidique favorisant la formation osseuse en inhibant le recrutement et l’activation des ostéoclastes et en induisant l’activité des ostéoblastes. . Ainsi, les objectifs de la présente étude sont les suivants : (i) d’étudier les effets de la RvD1 sur le recrutement et l’activité des ostéoclastes, issus de l’activation des macrophages RAW 264.7 par le LPS, (ii) d’explorer le mode d’action de la RvD1 par l’étude de ses effets sur les voies de signalisations du LPS, (iii) de tester l’effet anti-résorptif de la RvD1 in vivo en utilisant un modèle expérimental d’ostéoporose chez la souris.Mes travaux de recherche portent essentiellement sur la compréhension des mécanismes cellulaires impliqués dans l’homéostasie des tissus articulaires. Mes travaux de recherche portent essentiellement sur la compréhension du rôle HNE, un produit de la péroxidation lipidique, dans la dégradation du cartilage, l’inflammation de la synoviale et métabolisme osseux. Parallèlement, nous avons développé un autre projet qui a révélé le rôle de la résolvine D1 (RvD1) dans la régulation des réponses cataboliques et inflammatoires ainsi que du métabolisme osseux. Nos premiers résultats suggèrent fortement que RvD1 est un agent anti-résorptif puissant qui inhibe le recrutement des ostéoclastes.Tous les étudiants seront responsables de la partie expérimentale du projet. Ils doivent suivre certaines formations nécessaires à la réalisation de leurs projets (aspects théoriques et pratiques de l'éthique animale, l'utilisation de hottes biologiques, sécurité dans les laboratoires, etc.). Tous les étudiants formés participeront à des congrès nationaux et internationaux ainsi aux journées de recherche organisées localement. Ils ont la responsabilité de rédiger un mémoire et ils publieront des articles. À la fin de leur stage, les stagiaires ont la responsabilité de rédiger et à me remettre un rapport.Biologie cellulaire, inflammation, culture cellulaire, PCR en temps réel, Western blot, immunohistochimie, histologie, manipulation des animaux, 
Research national and international regulatory frameworks for microbial soil inputs for organic agriculture and their capacity to improve the economic development of Indigenous and local communities. Find examples of such projects around the world. Create educational material on how microbial soil inputs work, conceive of regulatory frameworks to best promote such technologies.National and international regulatory frameworks for microbial soil inputs for organic agriculture and their capacity to improve the economic development of Indigenous and local communitiesResearch assistant Excellent research capacities, advanced writing skills, able to multitask, organized

Le stagiaire devra synthétiser plusieurs polymères qui sont concus pour répondre à des stimules externes tels que la température, le pH, les sels et d'autres produits chimiques. Les polymères seront ensuite caractérisés par des techniques physiques pour leurs compositions chimiques, masses molaires, températures de transition et d'autres propriétés.Synthesis of monomers and polymers; characterization of the polymers by advanced physico-chemical techniques.Synthèse de monomères et de polymères; Caractérisation des polymères par des techniques physico-chimiques avancées.Work in the lab to synthesize monomers and polymers initially with help and then independently; characterization of polymers by advanced instrumentation; analysis of the results obtained; detailed oral and written reports with figures and tables.Travailler dans le laboratoire pour synthétiser les monomères et les polymères initialement avec de l'aide, puis indépendamment; Caractérisation des polymères sur les instrumentations avancées; Analyses des résultats obtenus; Préparation des rapports oraux et écrits détaillés avec des figures et des tableaux.Capability to read scientific papers; Lab experience in organic synthesis; Good knowledge on polymer chemistry, polymerization methods and characterization techniques; Communication skills in either English or French.
Goal of the research projet will be to work on the analysis and inhibition of antibiotic resistance gene carrying plasmids between bacteria (opening 1) or conceptionally related work on the mechanism of virulence of the gastrointestinal pathogen Helicobacter pylori (opening 2). Protein components from the type IV secretion systems of these bacteria will be overproduced and purified and their interactions will be studied using biochemical approaches. In addition, we have isolated small molecules that bind to these proteins and we will characterize the interactions using biochemical and functional in vivo approaches. Long term goal of our work is to identify inhibitors of bacterial virulence and of antibiotic resistance gene transfer and the research projects will make important contributions towards this goal.Analysis of bacterial secretion systems that are required for bacterial virulence and for antibiotic resistance gene transfer. We are interested in the analysis of the structures of the protein complexes in the bacterial cell envelope that mediate these processes and in their molecular mechanism. Based on this knowledge we aim to design inhibitors of bacterial virulence and of antibiotic resistance gene transfer The student will work together with a graduate student or postdoctoral fellow on an independent projet in the context of our work on bacterial type IV secretion systems. He or she would overproduce proteins in Escherichia coli and purify them using column chromatography. SDS-PAGE and Western blotting will be applied in order to analyse protein production and purity. Analysis of protein-protein and protein-inhibitor interactions will be conducted using biochemical approaches (cross-linking, gel filtration, fluorescence quenching) and structural analyses will be conducted using X-ray crystallography and SAXS. The student should have a strong background in biochemistry including laboratory experience with quantitative and structural approaches. Interest and experience in microbiology (bacteriology) and in the biology of pathogenic bacteria would be an asset. 

Létudiant va travailler dans l'équipe de Dr. Gena Hahn et Dr. Ben Seamone. On cherche la relation entre des propriétés des sous-graphes et le nombre chromatique du graphe (le nombre chromatique a de nombresuse applications pratiques). La recherche est motivée par la conjecture de  Gyárfás : si toute chaîne dans un graphe  induit un sougraphe de nombre chromatique borné, alors le graphe lui-même est de nombre chromatique borné.  La question générale  naturel est de comment et combien des propriétés locales influence les propriétés globales. I am interested in structural and algorithmic aspects of graph theory, including infinite graphs, Cayley graphs, graph searching, pursuit in graphs. I am also interested in most areas of discrete mathematics and combinatorics, but, of course, do not do research in all.Je m'intéresse aux aspects structuraux et algorithmiques de la théorie des graphes, y compris les graphes infinis, graphes de Cayley, fouilles et poursuite dans des graphes. Je m’intéresse également à la majorité des domaines en mathématiques discrètes et en combinatoire, sans toutefois en faire mes domaines de recherche activesThe student joining our team will have a strong background in graph theory and, in particular, in graph colouring.  Familiarity with a wide variety of graph theoretic tools will be expected.Une bonne connaissance en théorie des graphes et, en particulier, les colorations des graphes.The student joining our team will help us to understand these relationships, both by bringing new ideas on how to solve Gyarfas' Conjecture and by proposing and researching other related problems.
L'étudiant travaillera dans l'équipe de Dr. Gena Hahn et Dr. Ben Seamone sur les jeux de poursuite-évasion dans des graphes, les jeux de policiers et voleur en particulier. Un voleur se déplace sur les sommets d'un graphe pendant qu'un groupe de policiers tente de la capturer (un des policiers occupe le même sommet que le voleur). Ces jeux ont des applications en robotique et en sécurité des réseaux. La version standard du jeu est bien étudiée mais dans certains aspects n'est pas encore bien comprise. Des méthodes puissantes de la théorie des graphes n'ont  pas, pour le moment, réussi à donner des réponses aux questions de base, "Combien de policiers faut-il pour capturer le voleur sur un réseaux donnée?" et "Combine de temps  faut-il pour capturer le voleur?". Le projet est de regarder des changements des règles du jeu et l'influence de ces changements. En particulier, pour chaque changement de règles, on veut savoir (1) Combien de policiers en plus/moins faut-il? (2) Combien de temps en plus/moins faut-il? (3) Peut-on caractériser des graphes pour lesquels k policiers sont nécessaires et suffisants pour la capture du voleur?Dans ce volet du projet nous cherchons à modifier des algorithmmes existants et en trouver des nouveaux. Implanter les algorithmes.I am interested in structural and algorithmic aspects of graph theory, including infinite graphs, Cayley graphs, graph searching, pursuit in graphs. I am also interested in most areas of discrete mathematics and combinatorics, but, of course, do not do research in all.Je m'intéresse aux aspects structuraux et algorithmiques de la théorie des graphes, y compris les graphes infinis, graphes de Cayley, fouilles et poursuite dans des graphes. Je m’intéresse également à la majorité des domaines en mathématiques discrètes et en combinatoire, sans toutefois en faire mes domaines de recherche actives.The student joining our team will assist us in devising rule changes which will give insight into the original game, and will conduct original research in solving the three questions above for these new variations on the game.  The student will be in charge of the algorithic aspects of the project - create and modify algorithmsm and code and test them.L'étudiant aidera à trouver des modifications aux règles qui permettront de mieux comprendre le jeu originale. Il va mener une recherche original pour résoudre les trois questions mentionnées ci-haut pour ces nouvelles variantes du jeu. De plus, il sera chargé des aspects algorithmiques du projet - créer ou modifier des algorithmes, les coder et les tester.The student will have a (strong) background in graph theory and combinatorics and a keen mind for problem solving. Knowledge of algorithm design and programming is a strong asset.
L'étudiant travaillera dans l'équipe de Dr. Gena Hahn et Dr. Ben Seamone sur les jeux de poursuite-évasion dans des graphes, les jeux de policiers et voleur en particulier. Un voleur se déplace sur les sommets d'un graphe pendant qu'un group de policiers tente de la capturer (un des policiers occupe le même sommet que le voleur). Ces jeux ont des applications en robotique et en sécurité des réseaux. La version standard du jeu est bien étudiée mais dans certains aspects n'est pas encore bien comprise. Des méthodes puisssantes de la théorie des graphes n'ont  pas, pour le moment, réussi à donner des réponses aux questions de base, "Combien de policiers faut-il pour capturer le voleur sur un réseaux donnée?" et "Combine de temps  faut-il pour capturer le voleur?". Le projet est de regarder des changements des règles du jeux et l'influence de ces changement. En particulier, pour chaue changement de règles, on evut savoir (1) Combien de policiers en plus/moins faut-il? (2) Combien de temps en plus/moins faut-il? (3) Peut-on caractériser des graphes pour lesquels k policiers sont nécessaires et suffisants pour la capture du voleur? L'étudiant sera impliqué(e) dans la recherche originale essayant de résoudre les problèmes indiqués. I am interested in structural and algorithmic aspects of graph theory, including infinite graphs, Cayley graphs, graph searching, poursuit in graphs. I am also interested in most areas of discrete mathematics and combinatorics, but, of course, do not do research in all.Je m'intéresse aux aspects structuraux et algorithmique de la théorie des graphes, y compris les graphes infinis, graphes de Cayley, fouilles et poursite dans des graphes. Je mintéresse également à la majorité des domaines en mathématiques discrètes et en combinatoire, sans toutefois en faire mes domaines de recherche actives.The student joining our team will assist us in devising rule changes which will give insight into the original game, and will conduct original research in solving the three questions above for these new variations on the game.  L'étudiant aidera à trouver des modifications aux règles qui permettront de mieux comprendre le jeu original. Il va mener une recherche original pour résoudre les trois questions mentionnées ci-haut pour ces nouvelles variantes du jeu.The student will have a (strong) background in graph theory and combinatorics and a keen mind for problem solving.  Strong programming skills are considered an asset, but are not required.
CONTEXTE: La prévalence des troubles de l'épaule est classée juste après les douleurs au dos, affectant un demi-million de Canadiens. Les blessures les plus coûteuses sont liées aux muscles de la coiffe des rotateurs. Selon la communauté scientifique et médicale, l'estimation des forces et des activations musculaires peut contribuer à améliorer le diagnostic et le traitement des maladies neurologiques et orthopédiques. Comme les mesures dynamiques des forces musculaires sont irréalisables en milieu clinique, il est nécessaire de combiner des protocoles non invasifs de mesures (mouvement et électromyographie) avec des modèles musculosquelettiques afin d’estimer les forces musculaires. À ce jour, seuls quelques modèles musculosquelettiques d'épaule ont été appliqués avec succès dans le milieu clinique et il n’est pas encore possible de prédire précisément les forces musculaires. Ceci peut être expliqué en partie par les redondances articulaires et musculaires, ainsi que par la co-contraction musculaire assurant la stabilité de l’articulation. Comme la plupart des muscles de l'épaule couvre plusieurs articulations, les mouvements simples de l'épaule nécessitent des contractions musculaires simultanées qui varient en intensité sur toute l’étendue du mouvement. OBJECTIF: L'objectif est de développer un modèle musculosquelettique raffiné de l'épaule afin d'estimer les forces musculaires en utilisant une technique de contrôle optimal. En effet, l'estimation des forces musculaires est sensible aux paramètres musculaires, comme la longueur du tendon et la force isométrique maximale. L’objectif spécifique de ce projet est de d’identifier la force maximale des muscles de l'épaule à l'aide d'un dynamomètre isocinétique et de la mesure des activations musculaires par l’électromyographie. Alors qu'un doctorant sera en charge des aspects théoriques du projet (à savoir l'identification des paramètres musculaires et la synthèse optimale), le candidat MITACS contribuera aux expérimentations et à la validation sur 20 participants.The S2M lab dévelops modes of human body to measure, simulate and optimize sports techniques, occupational tasks and and rehabilitation interventions.  AXES OF RESEARCH:Shoulder biomechanics: prevent shoulder injuries and accelerate rehabilitation using measurement (motion capture, electromyography, isokinetic dynamometer) and musculoskeletal simulation; Optimal movements: create innovative sports techniques and low risk techniques for workers;Orthotics: design innovative foot orthotics for 3D printing and improve gait rehabilitation using robotics devices; Serious video games (Tekphy project): develop new active games in Unity3D for rehabilitation and training using low cost technologies. Le laboratoire S2M développe des modèles du corps humain utilisés pour mesurer, simuler et optimiser les techniques gestuelles dans le sport, des tâches professionnelles et des mouvements pathologiques. AXE DE RECHERCHE:-Biomécanique de l'épaule: prévenir les blessures et accélérer la réadaptation tant par la mesure (capture du mouvement, électromyographie, dynamomètres) que des simulations musculosquelettiques.-Mouvements optimaux: créer de techniques sportives innovantes ou des techniques plus sécuritaires pour les travailleurs.-Orthèses: développer des orthèses plantaires pour l’impression 3D et améliorer la réadaptation à la marche par des orthèses robotisées. -Jeux vidéo sérieux: développer des jeux actifs pour la réadaptation et l'entrainement.The candidate will be called upon to collaborate with a research assistant and a doctoral fellow. His/her tasks will be as followed: 1) Data collection (30% of total time): kinematic, kinetic and electromyographic data will be collected on 20 healthy subjects using a motion analysis system, wireless electromyography and an isokinetic dynamometer. The participants will perform maximal exertion in shoulder flexion, abduction and rotation as well as elbow flexion at 30, 60, and 120°/s. Then, they will be instructed to move a 6 kg box between 3 shelves, namely at hips, shoulders and head levels. The candidate will ensure the placement of the electrodes and reflective markers, the calibration of the devices and the measurements. 2) Data treatment (50% of total time): raw kinematic and electromyographic data will have to be transformed into biomechanical variables using scripts written by the PhD student before data analysis.3) Review of literature and writing (20% of total time): the candidate will read current scientific literature about optimal control and musculoskeletal models of the upper limb, which will help in data interpretation.Le candidat sera appelé à collaborer avec un assistant de recherche et un doctorant. Ses tâches seront les suivantes:1) Collecte des données (30% du temps total): des données cinématiques, cinétiques et électromyographiques seront recueillies sur 20 sujets sains en utilisant des systèmes d'analyse du mouvement, d’électromyographie sans fil et un dynamomètre isocinétique. Les participants réaliseront un effort maximal en flexion de l'épaule, en abduction et en rotation, ainsi qu’en flexion du coude, à 30, 60, et 120 °/s. Puis, ils devront déplacer une boîte de 6 kg entre 3 tablettes, à savoir au niveau de la hanche, de l'épaule et de la tête. Le candidat devra assurer le placement des électrodes, des marqueurs réfléchissants, l'étalonnage des appareils et les mesures.2) Traitement des données (50% du temps total): les données cinématiques et électromyographiques brutes devront être transformées en variables biomécaniques, à l'aide de scripts rédigés par le doctorant avant l'analyse des données.3) Revue de la littérature et rédaction (20% du temps total): le candidat devra trouver et lire la littérature scientifique actuelle sur le contrôle optimal et les modèles musculo-squelettiques du membre supérieur, ce qui aidera à interpréter les données.The student will develop advanced expertise in biomechanics, especially motion capture, surface electromyography, isokinetic dynamometry, and Matlab programming. The candidate should demonstrate basic experience in at one of these expertise areas. She/he will be trained on the equipment and work in collaboration with a PhD student. The candidate should understand the musculoskeletal requirements of the studied tasks. His/her background can be in sports sciences (biomechanics), biomedical engineering or physiotherapy. 

Graptolites (Pterobranchia, Hemichordata) have an extensive fossil record. They dominated global oceans as benthic and planktonic forms throughout the Palaeozoic. They are characterized by colonies of zooids that secrete tubes. Until recently, Graptolites were regarded as an extinct, but a recent cladistic analysis based on morphological data (Mitchell et al. 2013), moved graptolites among pterobranchs, and Rhabdopleura among the benthic encrusting graptolites. We have Rhabdopleura in our lab and the objective of this research is to determine the chemical composition of its tubes.Research in the Cameron lab aims to understand the origin and evolution of animal body plans diversity in the marine invertebrate animals. This biodiversity is largely a result of the interplay between evolution, development and the fluid environment. For this reason, we use a multidisciplinary approach including organismal and molecular biology, development, phylogenetics, transcriptomics, fluid mechanics and palaeontology. We are broadly interested in the origins and evolution of animal biodiversity, and the deuterostomes, that evolutionary linage that includes hemichordates, echinoderms and our own phylum, the chordates, is where we make our greatest contributions.For this project you will learn some basic molecular informatics methods, including how to query our Rhabdopleura transcriptime for collagen, keratin and chitin proteins. How to  Blast on-line gene databases for genes with similar sequences, to convert these sequences to protein sequences, to alignment these protein sequences, to construct protein family phylogenetic trees, to detect errors, and to identify orthologs and paralogs. Time permitting, we may also try some chemical digestion of tubes to determine its composition.You are expected to have basic gene sequencing experience including how to isolate DNA, clone DNA, use a PCR machine,  and determine sequences on a gel. You'll also need to throw a frisbee, because we sometimes play frisbee golf over an extended lunch break.
Ce projet comprendra l'acquisition et l'analyse des vidéos à temps réel de cellules pendant qu’ils essaient de se diviser. Notre laboratoire possède de nombreuses lignées cellulaires qui expriment des protéines d'intérêt (par exemple des régulateurs importants de la cytokinèse, ou des fragments de ceux-ci) qui sont fusionnées à des protéines fluorescentes (par exemple, la protéine fluorescente verte GFP). Les comportements de ces protéines de fusion seront spécifiquement suivis en utilisant des microscopes à la fine pointe de la technologie incluant un microscope confocale à disque rotatif et un microscope à super-résolution de type STED, dans diverses conditions expérimentales. En particulier, l’ARN interférence (ARNi) sera utilisé pour dépléter d’autres régulateurs importants de la cytocinèse. En effectuant des analyses qualitatives et quatitative des ensembles de données, nous allons tester des hypothèses spécifiques sur la façon dont les différents composants de la machinerie interagissent ensemble.Cytokinesis, the final phase of cell division, occurs by dynamic reorganisation of the cell's cytoskeleton.  Many proteins are recruited to the plasma membrane at the cell's equator to form a "contractile ring", including actin filaments and myosin motor proteins that act to constricts one cell into two.  Thanks to many studies in different model organisms and systems, we now know the identities of most (if not all) of these proteins, but we do not understand how they work together to promote error-free cell division.  Understanding these mechanisms is important and may help develop new drugs to block cancer cell division.La cytocinèse, phase finale de la division cellulaire, se produit par la réorganisation dynamique du cytosquelette. De nombreuses protéines sont recrutés à la membrane plasmique à l'équateur de la cellule pour former un "anneau contractile", y compris les filaments d'actine et de protéines motrices de myosine qui clive la cellule en deux. Grâce à de nombreuses études dans différents organismes modèles, nous connaissons l’identité de la plupart de ces protéines, mais nous ne comprenons pas comment ils agissent ensemble. La compréhension de ces mécanismes est important et peut aider à développer de nouveaux médicaments pour bloquer la prolifération du cancer.The student will be trained and supervised to culture cells, operate microscopes, set-up well controlled experiments and analyse data. They will also be exposed to other techniques of molecular biology and biochemistry in the lab and there will be scope to incorporate these into their project.  The student will be expected to maintain a detailed laboratory notebook, to read relevant literature and to actively paticipate in group meetings and journal clubs. Although they will be well supported by others in the lab, it is expected that they will become increasingly autonomous as their internship progresses.L'étudiant sera formé et supervisé pour devenir adepte en culture cellulaire, en microscopie, comment mettre en place des expériences bien contrôlées, et comment analyser les données de façon rigoureuse. Ils seront également exposés à d'autres techniques de biologie moléculaire et de la biochimie dans le laboratoire et il sera possible de les intégrer dans leur projet. L'étudiant devra maintenir un cahier de laboratoire détaillé, à lire de la littérature pertinente et à assister de manière active à des réunions de groupes et clubs de lecture. Bien qu'ils seront bien pris en charge par d'autres dans le laboratoire, il est prévu qu'ils deviendront de plus en plus autonome pendant le déroulement de leur stage.As this is a cell biology project, prospective students should have a solid background in cell biology, molecular biology, biochemistry, genetics, or a related discipline.  They should exhibit good computer literacy and have at least a basic understanding of statistics. Scientific curiosity, self-motivation and a strong desire to learn are also expected and as is an ability to work well in a small close-knit team environment.
Objective: This project aims to determine the impact of speaker personality on acoustical cues of emotional non verbal vocalizations.  Experimental task: Phase 1: The participants answer personality questionnaires on the internet. The first questionnaire, the Jackson-5, permits to quantify the subject's personality traits according to a psychobiological model of personality. The second questionnaire, the DERS, permits to identify the subject's emotion regulation strategies.  Phase 2: The subjects come to the lab. They sit in a soundproof room where they sit infront of a computer screen and are wired to a microphone. The are presented with affective images of varying emotion types and intensity.  As soon as an image appears on the screen, the subject has to vocalize the vowel /a/ in a comfortable pitch and intensity that have to remain stable. They have to maintain the vocalization until a cross appears on the screen, upon which they have to stop vocalizing. The objective for the subjects is to start vocalizing as quickly as possible after the apparition of the image, and to stop vocalizing as quickly as possible when the cross appears on the screen. Phase 3: The subjects visualize the images again, but this time, they have to judge the intensity and the type of emotion induced by each of them. Expected results:We expect an interaction effect between emotion type and intensity and personality profile on pitch and vocal intensity of the vocalizations.    Je suis une orthophoniste spécialisée dans le domaine des troubles de la voix. Ma recherche s'intéresse aux mécanismes de productions vocale en lien avec les émotions et les traits de personnalité du locuteur. Mon équipe étudie les facteurs contextuels (type et intensité d'émotion, contexte de communication) et individuels (régulation émotionnelle, extraversion/introversion, névrosisme/stabilité émotionnelle, etc...), qui modulent l'initiation et l'inhibition vocale et le geste vocal. I am a speech language pathologist specialized in voice disorders. My research is concerned with the mechanisms of vocal production in link with emotional states and the personality traits of the speaker. My team study the contextual factors (type and intensity of emotion, communicational situation) and individual factors (emotional regulation, extraversion/introversion, neuroticism/emotional stability, etc...) susceptible to modulate vocal initiation and inhibition as well as the vocal gesture. Gestion de l'expérience:Contacts et échanges avec les participants à l'expérience. Établissement d'un calendrier de déroulement des expériences. Direction de l'expérience avec les participants, et donc de manipulation du matériel technique d'enregistrement vocal de type E-Prime (formation offerte par le superviseur).Analyse des résultats:Analyse acoustique des échantillons vocaux récoltés avec un logiciel d'analyse acoustique de type Praat ou Matlab (le superviseur se chargera de former l'étudiant(e) et de procurer les scripts nécessaires). Analyse statistique des résultats (le superviseur fournira des instructions détaillées et les scripts nécessaires à cet effet ). Rédaction des résultats. Management of the experience:Manage contacts and exchanges with the participants.Establish a calender for the experiences with the participants. Run the experience with the participants. This includes manipulating technical recording material such as E-Prime, a formation will be given by the supervisor. Analysis of the results:Acoustical analyses of the collected vocal samples with an software such as Praat or Matlab (formation and appropriate scripts will be provided by the supervisor).Statistical analysis of the results (appropriate scripts will be provided by the supervisor).Writing of the results.L'étudiant(e) doit avoir de bonnes compétences sociales et être capable d'interagir facilement avec d'autres personnes. L'étudiant(e) doit maîtriser les bases informatiques de traitement de texte, et de traitement de fichiers de données tel que les programmes Word et Excel par exemple. L 'étudiant(e) doit avoir envie d'apprendre de nouvelles compétences liées à la manipulation de matériel technique d'enregistrement et d'analyse vocale.L'étudiant(e) doit être de nature consciencieux(se). 
Objectif: Le projet vise à définir l'impact du type et de l'intensité d'une émotion sur le temps d'initiation et d'inhibition de la phonation chez les locuteurs. Nous analyserons aussi l'effet modulateur des facteurs individuels tels la régulation émotionnelle et les traits de personnalité. Tâche expérimentale: Temps 1: Les sujets répondent à des questionnaires de personnalité et de régulation émotionnelle par internet. Le premier questionnaire, le Jackson-5, permet de quantifier les traits de personnalité du locuteur selon un modèle psychobiologique de la personnalité. Le deuxième questionnaire, le DERS, pemet d'identifier les stratégies de régulations émotionnelles employées par le sujet.  Temps 2:Les sujets viennent au laboratoire. Ils sont assis dans une pièce insonorisée. Ils sont appareillés avec un microphone et ont devant eux un écran d'ordinateur. Les sujets visionnent un corpus d’images suscitant des émotions de type et d'intensité variables.  Dès que l’image apparaît sur l'écran de l'ordinateur, les sujets doivent vocaliser le son /a/, avec une voix d’intensité et de hauteur tonale stables et confortables pour eux, ils doivent maintenir la voix jusqu'à l'apparition d'une croix sur l'image. Le but pour les sujets est de vocaliser le plus rapidement possible après l'apparition de l'image, et d'arrêter de vocaliser le plus rapidement possible après l'apparition de la croix sur l'écran. Temps 3: Les sujets revoient les images de l'expérience et doivent cette fois juger de l'intensité et du type d'émotion que chaque image a suscité chez eux. Résultats attendus:Nous-nous attendons de manière générale à ce que les émotions de forte intensité diminuent le temps d'initiation mais prolongent le temps d'inhibition des vocalisations. Nous-nous attendons à ce que certains facteurs individuels amplifient ou diminuent cet effet général. I am a speech language pathologist specialized in voice disorders. My research is concerned with the mechanisms of vocal production in link with emotional states and the personality traits of the speaker. My team study the contextual factors (type and intensity of emotion, communicational situation) and individual factors (emotional regulation, extraversion/introversion, neuroticism/emotional stability, etc...) susceptible to modulate vocal initiation and inhibition as well as the vocal gesture. Je suis une orthophoniste spécialisée dans le domaine des troubles de la voix. Ma recherche s'intéresse aux mécanismes de productions vocale en lien avec les émotions et les traits de personnalité du locuteur. Mon équipe étudie les facteurs contextuels (type et intensité d'émotion, contexte de communication) et individuels (régulation émotionnelle, extraversion/introversion, névrosisme/stabilité émotionnelle, etc...), qui modulent l'initiation et l'inhibition vocale et le geste vocal. Management of the experience:Manage contacts and exchanges with the participants.Establish a calender for the experiences with the participants. Run the experience with the participants. This includes manipulating technical recording material such as E-Prime, a formation will be given by the supervisor. Analysis of the results:Acoustical analyses of the collected vocal samples with an software such as Praat or Matlab (formation and appropriate scripts will be provided by the supervisor).Statistical analysis of the results (appropriate scripts will be provided by the supervisor).Writing of the results.Gestion de l'expérience:Contacts et échanges avec les participants à l'expérience. Établissement d'un calendrier de déroulement des expériences. Direction de l'expérience avec les participants, et donc de manipulation du matériel technique d'enregistrement vocal de type E-Prime (formation offerte par le superviseur).Analyse des résultats:Analyse acoustique des échantillons vocaux récoltés avec un logiciel d'analyse acoustique de type Praat ou Matlab (le superviseur se chargera de former l'étudiant(e) et de procurer les scripts nécessaires). Analyse statistique des résultats (le superviseur fournira des instructions détaillées et les scripts nécessaires à cet effet ). Rédaction des résultats. The student is expected to have excellent social skills and should be capable of interacting easily with others. The student is expected to master the bases of word processing and data processing with softwares such as Word and Excell for example. The student is expected to have the motivation to learn how to handle technical material used to record and to analyze voice. The student is expected to be conscientious. 

La thérapie biologique actuelle est basée sur des anticorps monoclonaux qui bloquent l'action du TNFa. Ces médicaments engendrent des coûts très élevés ce qui les rend très difficile d'accès. Notre approche innovatrice en est une de substitution de ces produits, basée sur le ciblage sélectif de la production du TNFa avec des nanovecteurs polymériques compléxés à un siRNA antiTNFa. Cette approche vise à bloquer la traduction de l’ARNm du TNFa et empêcher la production de la cytokine en utilisant la technologie des siRNA. Il s’agit d’une stratégie spécifique et efficace afin de supprimer l’expression du gène cible. Cependant, il existe plusieurs obstacles qui limitent l’application in vivo de cette méthode. Parmi ces obstacles, la courte demi-vie des siRNA et aussi les difficultés rencontrées pour leur livraison dans les cellules et les tissus. Dans le cadre du projet de recherche proposé, nous proposons l’utilisation d’une méthode qui augment à la fois la stabilité des siRNA et aussi leur internalisation cellulaire. Selon notre longue expérience dans ce domaine, nous croyons  que la technologie proposée présente la meilleur méthode de livraison efficace afin d’assure l’accessibilité des siRNA aux différents types tissulaires et cellulaires, ce qui va potentialiser leur effet thérapeutique et réduire efficacement l’expression de l’ARNm du TNFa dans l’AR. Les résultats de cette proposition permettent la mise au point d’une thérapie ciblée plus efficace et moins dispendieuse pour l'AR.Intérêts de recherche: La thérapie génique non virale avec des nanoparticules polymériques.Mots-clés des spécialisations de recherche: Arthrite Rhumatoïde, Arthrose, Cytokines, métalloprotéases,Modèles Animaux Arthrose/Arthrite, Nanoparticules, Ostéoporoses, Polymères, Thérapie GéniqueSujets de recherche: Arthrite / arthrose, Maladies du tissu osseux, Thérapie géniqueChamps d'application: Évolution et traitement des maladies, Fondements biomédicaux de la santé humaineTous les étudiants seront responsables de la partie expérimentale du projet. Ils doivent suivre certaines formations nécessaires à la réalisation de leurs projets (aspects théoriques et pratiques de l'éthique animale, l'utilisation de hottes biologiques, sécurité dans les laboratoires, etc.). Tous les étudiants formés participeront à des congrès nationaux et internationaux ainsi aux journées de recherche organisées localement. Ils ont la responsabilité de rédiger un mémoire et ils publieront des articles. À la fin de leur stage, les stagiaires ont la responsabilité de rédiger et à me remettre un rapport.Biologie cellulaire, chimie des polymères, immunologie, PCR en temps réel, Western blot, culture cellulaire, ELISA, histologie, immunohistologie, manipulation des animaux
CONTEXTE: La prévalence des troubles de l'épaule est classée juste après les douleurs au dos, affectant un demi-million de Canadiens. Les blessures les plus coûteuses sont liées aux muscles de la coiffe des rotateurs. Selon la communauté scientifique et médicale, l'estimation des forces et des activations musculaires peut contribuer à améliorer le diagnostic et le traitement des maladies neurologiques et orthopédiques. Comme les mesures dynamiques des forces musculaires sont irréalisables en milieu clinique, il est nécessaire de combiner des protocoles non invasifs de mesures (mouvement et électromyographie) avec des modèles musculosquelettiques afin d’estimer les forces musculaires. À ce jour, seuls quelques modèles musculosquelettiques d'épaule ont été appliqués avec succès dans le milieu clinique et il n’est pas encore possible de prédire précisément les forces musculaires. Ceci peut être expliqué en partie par les redondances articulaires et musculaires, ainsi que par la co-contraction musculaire assurant la stabilité de l’articulation. Comme la plupart des muscles de l'épaule couvre plusieurs articulations, les mouvements simples de l'épaule nécessitent des contractions musculaires simultanées qui varient en intensité sur toute l’étendue du mouvement. OBJECTIF: L'objectif est de développer un modèle musculosquelettique raffiné de l'épaule afin d'estimer les forces musculaires en utilisant une technique de contrôle optimal. En effet, l'estimation des forces musculaires est sensible aux paramètres musculaires, comme la longueur du tendon et la force isométrique maximale. L’objectif spécifique de ce projet est de d’identifier la force maximale des muscles de l'épaule à l'aide d'un dynamomètre isocinétique et de la mesure des activations musculaires par l’électromyographie. Alors qu'un doctorant sera en charge des aspects théoriques du projet (à savoir l'identification des paramètres musculaires et la synthèse optimale), le candidat MITACS contribuera aux expérimentations et à la validation sur 20 participants.The S2M lab dévelops modes of human body to measure, simulate and optimize sports techniques, occupational tasks and and rehabilitation interventions.  AXES OF RESEARCH:Shoulder biomechanics: prevent shoulder injuries and accelerate rehabilitation using measurement (motion capture, electromyography, isokinetic dynamometer) and musculoskeletal simulation; Optimal movements: create innovative sports techniques and low risk techniques for workers;Orthotics: design innovative foot orthotics for 3D printing and improve gait rehabilitation using robotics devices; Serious video games (Tekphy project): develop new active games in Unity3D for rehabilitation and training using low cost technologies. Le laboratoire S2M développe des modèles du corps humain utilisés pour mesurer, simuler et optimiser les techniques gestuelles dans le sport, des tâches professionnelles et des mouvements pathologiques. AXE DE RECHERCHE:-Biomécanique de l'épaule: prévenir les blessures et accélérer la réadaptation tant par la mesure (capture du mouvement, électromyographie, dynamomètres) que des simulations musculosquelettiques.-Mouvements optimaux: créer de techniques sportives innovantes ou des techniques plus sécuritaires pour les travailleurs.-Orthèses: développer des orthèses plantaires pour l’impression 3D et améliorer la réadaptation à la marche par des orthèses robotisées.-Jeux vidéo sérieux: développer des jeux actifs pour la réadaptation et l'entraînement.The candidate will be called upon to collaborate with a research professional and a PhD student. His/her tasks will be as followed: 1) Data collection (30% of total time): kinematic, kinetic and electromyographic data will be collected on 20 healthy subjects using a motion analysis system, wireless electromyography and an isokinetic dynamometer. The participants will perform maximal exertions in shoulder flexion, abduction and rotation as well as elbow flexion at 30, 60, and 120°/s. Then, they will be instructed to move a 6 kg box between 3 shelves, namely at hips, shoulders and head levels. The candidate will ensure the placement of the electrodes and reflective markers, the calibration of the devices and the measurements. 2) Data treatment (50% of total time): raw kinematic and electromyographic data will have to be transformed into biomechanical variables using scripts written by the PhD student before data analysis.3) Review of literature and writing (20% of total time): the candidate will read current scientific literature about optimal control and musculoskeletal models of the upper limb, which will help in data interpretation.Le candidat sera appelé à collaborer avec un professionnel de recherche et un doctorant. Ses tâches seront les suivantes:1) Collecte des données (30% du temps total): des données cinématiques, cinétiques et électromyographiques seront recueillies sur 20 sujets sains en utilisant des systèmes d'analyse du mouvement, d’électromyographie et d’un dynamomètre isocinétique. Les participants réaliseront un effort maximal en flexion de l'épaule, en abduction et en rotation, ainsi qu’en flexion du coude, à 30, 60, et 120 °/s. Puis, ils devront déplacer une boîte de 6 kg entre 3 tablettes, à savoir au niveau de la hanche, de l'épaule et de la tête. Le candidat devra assurer le placement des électrodes, des marqueurs réfléchissants, l'étalonnage des appareils et les mesures.2) Traitement des données (50% du temps total): les données cinématiques et électromyographiques brutes devront être transformées en variables biomécaniques, à l'aide de scripts rédigés par le doctorant avant l'analyse des données.3) Revue de la littérature et rédaction (20% du temps total): le candidat devra trouver et lire la littérature scientifique actuelle sur le contrôle optimal et les modèles musculo-squelettiques du membre supérieur, ce qui aidera à interpréter les données.The student will develop advanced expertise in biomechanics, especially motion capture, surface electromyography, isokinetic dynamometry, and Matlab programming. The candidate should demonstrate basic experience in at one of these expertise areas. She/he will be trained on the equipment and work in collaboration with a PhD student. The candidate should understand the musculoskeletal requirements of the studied tasks. His/her background can be in sports sciences (biomechanics), biomedical engineering or physiotherapy. 

Echinoderms (sea urchins, sea stars, etc.) are a successful and diverse phylum of marine animals with fossil record dating back to the Cambrian period. This success and fossil record is largely a result of the skeleton, composed of small calcium elements, or ossicles. The skeleton is a defining characteristic of the phyla. Recently, echinoderm-like ossicles were found of hemichordates (acorn worms), the sister phyla of echinoderms, suggesting that the echinoderm skeleton may predate the echinoderms. Echinoderm (and hemichordate) ossicles are composed of calcium carbonate and proteins. These proteins have been well characterized in echinoderms. The objective of your research project is to determine what echinoderm proteins are present in our acorn worm genomes and transcriptomes. Research in the Cameron lab aims to understand the origin and evolution of animal body plans diversity in the marine invertebrate animals. This biodiversity is largely a result of the interplay between evolution, development and the fluid environment. For this reason, we use a multidisciplinary approach including organismal and molecular biology, development, phylogenetics, transcriptomics, fluid mechanics and palaeontology. We are broadly interested in the origins and evolution of animal biodiversity, and the deuterostomes, that evolutionary linage that includes hemichordates, echinoderms and our own phylum, the chordates, is where we make our greatest contributions.For this project you will learn some basic molecular informatics methods, including how to query our acorn worm, and crinoid transcriptomes for MSP130, and SMP proteins. How to Blast on-line gene databases (urchin, sea star) for genes with similar sequences, to convert these sequences to protein sequences, to alignment these protein sequences, to construct protein family phylogenetic trees, to detect errors, and to identify orthologs and paralogs. Time permitting, we may also try some chemical digestion of tubes to determine its composition.You are expected to have basic gene sequencing experience including how to isolate DNA, clone DNA, use a PCR machine, and determine sequences on a gel. You'll also need to throw a frisbee, because we sometimes play frisbee golf over an extended lunch break.
L’optimisation sans dérivées a gagné en intérêt au cours des dernières années en raison de la difficulté d'appliquer des méthodes basées sur les gradients aux problèmes de l'industrie où la fonction objectif est souvent obtenue en utilisant des méthodes de boîte noire, et par conséquent avec des dérivés coûteuses à calculer. Diverses approches ont été proposées, parmi lesquelles les modèles probabilistes ont délivrées des progrès prometteurs. Dans un contexte de minimisation, l'idée de base est de construire itérativement des directions de descente basées sur des modèles probabilistes de la fonction objectif. Une fois une direction obtenue, une recherche linéaire est effectuée le long de celle-ci pour réduire la valeur de la fonction objectif. Il est alors possible de prouver, sous des conditions raisonnables, la convergence vers des optimiseurs locaux, ou tout au moins des points critiques au premier ordre. L'idée de recherche aléatoire est également au cœur de diverses métaheuristiques, tel que le recuit simulé, qui permettent une diversification de la recherche et favorisent la découverte de solutions globales. En pratique, ces techniques parviennent souvent à identifier un voisinage d'une bonne solution, souvent globale, mais rencontrent des difficultés à déterminer précisément l’optimum, particulièrement dans le cas continu. Une stratégie consiste alors à compléter la recherche métaheuristique avec une recherche locale. L'objectif du projet est d'explorer plus en détail des stratégies hybrides en combinant des stratégies de recherche aléatoires de ces deux schémas algorithmiques, permettant la conception de méthodes combinant phases d'intensification de la recherche locale et des phases de diversification, afin d'améliorer les rendements numériques de métaheuristiques classiques tout en permettant aux méthodes sans dérivées de s’échapper de minimiseurs locaux. Des prototypes de nouvelles méthodes d'optimisation seront développés au cours du stage, et testés sur des problèmes standards d'optimisation globale.My research interests lie in the field of operations research, especially nonlinear optimization techniques and their applications. I am interested by nonlinear deterministic and stochastic programming and dynamic programming, including algorithmic developments, analysis of convergence and consistency properties, and decomposition approaches. I consider applications in transportation, energy, revenue management, and complex systems, and in parameters estimation, especially using maximum likelihood methods for discrete choice models, static and dynamic.Mes intérêts de recherche se situent dans le domaine de la recherche opérationnelle, en particulier les techniques d'optimisation non linéaire et leurs applications. Je suis intéressé par la programmation déterministe et stochastique non linéaire ainsi que la programmation dynamique, incluant les développements algorithmiques, l'analyse des propriétés de convergence et de consistance, et les approches de décomposition. Je considère des applications en transport, énergie, gestion de revenue et des systèmes complexes, ainsi qu'en estimation de paramètres, en particulier à l'aide des méthodes de maximum de vraisemblance pour les modèles des choix discrets, statiques et dynamiques.The student will design, implement and test hybrid approaches combining exact nonlinear optimization techniques and metaheuristics characterized by the iterative construction of steps along random search directions. The students will have to consult some recent papers in optimization without derivatives, co-written for instance by Grattion, Scheinberg and Vicente, which aim to get descent directions from random models. Thereafter, he/she will examine how to adapt standard metaheuristics techniques, based on provided prototypes, that exploit random search directions to explore the solutions space, In order to promote discovery and construction of downhill directions when required. Particular emphasis should be given to enable the algorithm to have intensification and diversification phases, with the ability to switch between them. Ideally, the transition mechanism should be smooth enough to allow the algorithm to present at each iteration an adjustable compromise between the two phases. Hybrid approaches developed will be implemented and tested on optimization problems characterized by multiple optima, in order to assess their potential in discovering global optima and their numerical efficiency, especially in terms of computational time. If time permits, a convergence analysis will be conducted. Finally, a research report will be produced.'étudiant sera amené à concevoir, implanter et tester des approches hybrides combinant des techniques d'optimisation non-linéaire exactes et des métaheuristiques caractérisées par la construction itérative de pas le long de directions de recherche aléatoires. L'étudiant sera amené à consulter certains articles récents en optimisation sans dérivées, co-écrits notamment par Grattion, Scheinberg et Vicente, qui visent à obtenir des directions de descente à partir de modèles aléatoires. Par la suite, il devra examiner comment adapter des techniques métaheuristiques standards, dont des prototypes sera fournis, qui exploitent des directions de recherche aléatoires pour explorer l’espace de solutions, et favoriser au besoin la découverte et la construction de directions de descente. Un accent particulier devra être apporté pour permettre à l'algorithme de disposer de phases d'intensification et de diversification, avec la possibilité d'alterner entre celles-ci. Idéalement, le mécanisme de transition doit être suffisamment lisse pour permettre à l'algorithme de présenter à chaque itération un compromis réglable entre les deux phases. Les approches hybrides ainsi développées devront être implantées et testées sur des problèmes d'optimisation caractérisés par la présente de multiples optima, afin d'évaluer leur potentiel dans la découverte d'optima globaux et d'efficacité numérique, en particulier en terme de temps d'exécution. Si le temps le permet, une analyse de convergence sera conduite. Finalement, un rapport de recherche devra être produit.The student should have some knowledge of nonlinear continuous optimization, including both exact methods and heuristics. In particular, the student should be familiar with descent and Newton methods, and metaheuristics as simulated annealing and particle swarm optimization. He/she should have some experience in the numerical implementation of such methods. The student should also exhibit a strong background in probability and statistics, including asymptotic properties. Knowledge in numerical simulation is desirable.
Les modèles de choix discrets sont un outil important en économétrie appliquée, et sont populaires dans des domaines comme la recherche sur le comportement en transport et de la gestion de revenu. Avec l'avènenement du “big data”, sa pertinence croît encore, mais l'information contenue dans chaque enregistrement est souvent limité, et il peut être plus difficile de détecter la présence de valeurs aberrantes, qui peuvent provenir de caractéristiques  erronées,  individuelles ou d'alternatives de choix, ou de choix non pertinent. Les recherche sur leur influence potentielle ont toutefois été limitées, même si Ben Akiva et Lerman mentionnent cette question dans leur livre fondateur "Discrete Choice Analysis: Theory and Application to Travel Demand " et certaines études semblent être sensibles à leur présence. Espino, Ortúzar, Román (2006) notent par exemple qu'ils peuvent fortement influer sur la construction des intervalles de confiance sur la volonté de payer. La recherche proposée vise à étudier plus en détail l'influence des valeurs aberrantes sur l'estimation des modèles de choix discrets par maximum de vraisemblance, surtout quand ils correspondent à des choix faits avec une probabilité proche de zéro, car ils peuvent influencer de manière significative la valeur de log-vraisemblance, peut-être affectant fortement les paramètres estimés. La sensibilité du modèle sera évaluée de façon empirique, et peut-être analytique, ainsi que la capacité à identifier les valeurs aberrantes. Nous visons également à étudier l'impact sur les mesures dérivées des modèles estimés, comme la volonté de payer.My research interests lie in the field of operations research, especially nonlinear optimization techniques and their applications. I am interested by nonlinear deterministic and stochastic programming and dynamic programming, including algorithmic developments, analysis of convergence and consistency properties, and decomposition approaches. I consider applications in transportation, energy, revenue management, and complex systems, and in parameters estimation, especially using maximum likelihood methods for discrete choice models, static and dynamic.Mes intérêts de recherche se situent dans le domaine de la recherche opérationnelle, en particulier les techniques d'optimisation non linéaire et leurs applications. Je suis intéressé par la programmation déterministe et stochastique non linéaire ainsi que la programmation dynamique, incluant les développements algorithmiques, l'analyse des propriétés de convergence et de consistance, et les approches de décomposition. Je considère des applications en transport, énergie, gestion de revenue et des systèmes complexes, ainsi qu'en estimation de paramètres, en particulier à l'aide des méthodes de maximum de vraisemblance pour les modèles des choix discrets, statiques et dynamiques.The student will have to work with a provided model estimation software, developed specifically to estimate discrete choice models. The main task will be to elaborate various simulation experiments, consisting of creating simulated datasets of various sizes, containing individual and alternative characteristics, as well as specific choices. Some artificial outliers will then be introduced, either as implausible choices, either by the introduction of aberrant values for some observations. This can be done by modifying the coefficients present in the utilities associated to the alternatives, and by computing the choice probabilities, allowing the selection of a choice with a very low probability. The work will therefore start by a brief review on discrete choice theory, the design of the numerical experiments, and the numerical estimation of the associated models. The next phase will consist to analyze the results in terms of model fit with respect to the data with and without the presence of outliers, and to evaluate the impact on cross-validation analysis, consisting on the study of prediction capabilities of the models with respect to data not used during the estimation. An extension to the evaluation of the ratio of estimators, as e.g. for the willingness to pay, should also be done. Hopefully, the study would provide some directions towards the management of outliers in discrete choice analysis. Depending of the work progress, experiments on real data could also be performed.L'étudiant devra travailler avec un logiciel d'estimation de modèles fourni, développé spécifiquement pour estimer des modèles de choix discrets. La principale tâche sera d'élaborer diverses expériences de simulation, consistant à créer des ensembles de données simulées de différentes tailles, contenant les caractéristiques individuelles et des choix possibles, ainsi que des choix spécifiques. Certaines valeurs aberrantes artificielles seront ensuite introduites, soit par la présence de choix non plausibles, soit par l'introduction de valeurs aberrantes pour quelques observations. Cela peut se faire en modifiant des coefficients présents dans les utilités associées aux choix possibles, et en calculant les probabilités de choix, ce qui permet la sélection d'un choix avec une probabilité très faible. Le travail commencera donc par une brève revue de la théorie des choix discrets, la conception des expériences numériques, et l'estimation numérique des modèles associés. La phase suivante consistera à analyser les résultats en termes d'ajustement du modèle par rapport aux données avec et sans la présence de valeurs aberrantes, et d'évaluer l'impact sur l'analyse de validation croisée, obtenue en étudiant des capacités de prévision des modèles relativement aux données non utilisées lors de l'estimation. Une extension de l'évaluation de rapports d'estimateurs, comme par exemple, pour la volonté de payer, devrait également être réalisée. Il est espéré que l'étude puisse fournir quelques indications pour la gestion des valeurs aberrantes dans l'analyse des choix discrets. Selon de l'avancement des travaux, des expériences sur des données réelles pourraient également être effectués.The student should have strong analytical skills, allowing to construct and interpret numerical experiments, and has a good knowledge of propability theory and statistical analysis. She/he should have good programming capabilities, preferably in C/C++. A basic knowledge of nonlinear optimization will also be helpful, as well as some knowledge of econometrics and discrete choice analysis. The student should have a good intuition in order to improve the experimental setting and be able to summarize main results from scientific papers related to the problem.
Les patients souffrant de maladies cardiaques courent un risque accru de déficits cognitifs. Les facteurs de risque associés aux maladies cardiaques reflètent étroitement ceux de la démence, ce qui suggère la présence sous-jacente de mécanismes communs. L'un des principaux éléments pathophysiologiques des maladies cardiaques est le dysfonctionnement des plaquettes, qui conduit à une augmentation du risque d'événements cardiovasculaires et cérébrovasculaires ischémiques. Des études récentes ont montré que des marqueurs d'activité plaquettaire élevés étaient des prédicteurs indépendants de développer un trouble cognitif chez les patients souffrant d'une maladie coronarienne. Le rôle des plaquettes dans cette prédisposition demeure à élucider.Le facteur neurotrophique dérivé du cerveau (BDNF) est une neurotrophine impliquée dans le maintien homéostatique du système nerveux central et périphérique dans le vieillissement. Chez les adultes cognitivement en bonne santé suivis pendant 10 ans, les niveaux réduits de BDNF ont précédé l'altération cognitive et l'apparition de démence, même après ajustement pour les facteurs de risque traditionnels. Le BDNF est présent en grande quantité dans le sang, où il est presque exclusivement emmagasiné dans les plaquettes et libéré lors de l'activation plaquettaire en présence de lésion vasculaire. L'application locale de BDNF améliore la récupération de la fonction neuronale après une lésion cérébrale ischémique dans plusieurs modèles animaux. Ainsi, les stratégies visant à augmenter la disponibilité de BDNF aux sites de dommages vasculaires cérébrales pourraient être particulièrement intéressantes pour prévenir la progression de troubles cognitifs vasculaires chez les patients atteints de maladie vasculaire. C'est dans ce contexte que le programme de recherche actuel propose de déterminer si une hyperactivité plaquettaire, telles qu'observée chez les patients atteints d'une maladie cardiaque, entraîne des niveaux anormaux de BDNF dans le sang, ce qui pourraient contribuer au développement de troubles cognitifs observés dans cette population.Cognitive impairment occurs in 5% to 10% of people aged 65 years and older, and affects up to 30% of those over the age of 80 years. Vascular cognitive impairment is the second cause of dementia after Alzheimer's disease. The limited success of current treatments of cognitive impairment has led to a search for early markers which could predict future progression towards dementia, in order to offer at risk individuals early preventive therapies.Dans un contexte de population vieillissante, le fardeau associé au trouble cognitif est croissant. Jusqu’à 10% de personnes âgées de 65 ans et plus et 30% de celles âgées de plus de 80 ans développeront des troubles cognitifs. Le trouble cognitif vasculaire est la 2e cause de démence la plus fréquente, après la maladie d’Alzheimer. Néanmoins, le taux de succès des thérapies actuelles contre la démence demeure faible.  Il est donc essentiel de découvrir des biomarqueurs précoces qui permettront d’identifier les sujets à risque de déficits cognitifs, dans le but ultime de leur offrir des traitements préventifs précoces. The chosen applicant(s) will work closely with a doctoral student to measure promising markers in the plasma of patients recruited at the Biobank of the Montreal Heart Institute (MHI). This project will expose the student(s) to clinical research, laboratory methods, and data analysis. The student(s) will also benefit from the state-of-the-art facilities of the personalized therapy laboratory (Dr. Lordkipanidze's laboratory) and integrate the training activities planned for graduate students. (Location: Montreal Heart Institute).L(es) étudiant(s) retenu(s) travailleront en étroite collaboration avec une étudiante au doctorat pour mesurer des marqueurs prometteurs dans le plasma de patients recrutés à la Biobanque de l’Institut de Cardiologie de Montréal (ICM).  Ce projet exposera l(es) étudiant(s) à la recherche clinique, aux méthodes de laboratoire, et à l’analyse de données.  L(es) étudiant(s) bénéficieront par ailleurs des infrastructures de pointe du laboratoire de thérapie personnalisée (laboratoire de Dr Lordkipanidzé) et intégreront les activités de formation prévues pour étudiants des cycles supérieurs. (Lieu : Institut de cardiologie de Montréal).A background in pharmaceutical, biological or biomedical sciences is required, ideally combined with exposure to laboratory work, even if limited.The student must demonstrate an aptitude for teamwork, and a strong sense of organization and scientific rigor.

Regulation of mRNA and protein expression is an essential task for cellular systems and required for cells to control development and maintain cellular homeostasis; misregulation results in various pathologies, including cancer predisposition, development and progression. mRNAs assemble into mRNA-protein (mRNP) complexes, but despite significant progress in determining the composition of mRNPs we have extremely limited understanding on the organization of the mRNAs in vivo. We know that the 3D organization of mRNPs is critical to mRNP function, however, we do not know how mRNPs are organized in vivo, how their organization changes under different conditions that have different functional consequences. In this project, we will address the fundamental question of how their 3D structural organization modulates mRNA metabolism and why drugs targeting 3D organization only target a subset of mRNAs. We will achieve this by revealing structural organization and biophysical properties of RNPs using in vivo single molecule and super-resolution microscopy approaches, combined with proteomic, structural and bioinformatic methodologies. In particular, we will investigate how the organization mRNAs changes upon mRNA transit to the cytoplasm, translation as well as silencing by miRNAs or sequestration into RNA granules.Our laboratory studies the regulation of gene expression in single cells. Our main focus is to use microscopy to determine how individual cells execute and coordinate the different steps of the gene expression pathway, allowing the controlled expression of their genes. We therefore combine single molecule resolution microscopy, CRISPR/Cas9  with genetics and biochemistry to gain better understanding gene regulation and its impact in disease. We are particularly interested in various aspects of gene regulation, pathway, including translation regulation, transcription regulation by non-coding RNAs and RNA localization.The role of the student in this project will be to perform single molecule and super-resolution microscopy, image analysis, CRISPR/Cas9 labeling and cell culture experiments. He/she will work together with a PhD student in the laboratory and participate in their project. This will allow the student to obtain training in different state of the art techniques in cell biology and super-resolution microscopy.Students should have a basic training in molecular and cell biology. Additional experience in microscopy and/or bioinformatics would be useful but is not required.
La dégénérescence maculaire lié à l’âge (DMLA) est la cause principale de cécité légale chez les personnes âgées dans les pays industrialisés. La forme néovasculaire représente seulement 10% des cas de DMLA mais 90% des cas de perte de vision sévère dans cette maladie. La néovascularisation envahissant l'espace sous-rétinien est la conséquence d'une cascade de réponses inflammatoires et angiogéniques dans laquelle de nombreuses molécules sont impliquées; notamment le VEGF peut contribuer à augmenter la perméabilité vasculaire et l'infiltration leucocytaire par chimiotactisme pour les leucocytes. D’un autre côté, de nombreuses études ont mis en évidence le rôle du système kinine/kallicréine dans l'inflammation tant au niveau systémique que rétinien. Les kinines sont d'importants médiateurs impliqués dans la perméabilité et l'inflammation vasculaire rétinienne.L’implication prépondérante du système kinines/kallicréine dans l’inflammation rétinienne et dans les évènements pathologiques pouvant conduire à la néovascularisation, il est  particulièrement pertinent d’évaluer son impact dans un modèle de DMLA et son interaction avec le VEGF . Le but de cette étude est d'évaluer  la contribution du système kinines/kallicréine et des récepteurs des kinines B1R dans ce processus inflammatoire. Pour cela nous utiliserons un modèle de néovascularisation choroidienne (CNV) induite par laser chez le rat et évaluerons  l’interaction VEGF/Kinines dans un modèle de néovascularisation in vitro et in vivo. Ce projet permettra donc d’améliorer le ciblage des molécules de type anti-VEGF et de développer une nouvelle approche pour traiter la DMLA : l’utilisation des inhibiteurs du B1R, drogues déjà utilisées pour prévenir l’œdème maculaire dans les rétinopathies.The field of the proposed research is ophtalmology, neuroscience, physiology and medical (sight recovery) aspects.The project investigates how drugs against the kinin-kallikrein system can prevent retina diseases related to inflammation. The ultimate objective of the study is to find new pharmacological agents effective in reducing visual impairment. Ce projet relève de l'ophtalmologie et des neurosciences de la vision avec un aspect pharmacologie (traitement pharmacologique) et médical (inflammation, déficit visuel).Le but à long terme est de prévenir et soigner la dégradation de la rétine due la dégénérescence maculaire liée à l’âge. Cette maladie crée des pertes de vision liées à la dysfonction des vaisseaux sanguins et à la destruction des neurones rétiniens. Un suivi de la récupération des capacités perceptuelles par comportement animal et neurophysiologie est aussi effectué. L’approche expérimentale est multidisciplinaire : biologie moléculaire et pharmacologie, culture organotypique in vitro, neuroanatomie, comportement, imagerie calcique, neurophysiologie.The student is responsible of the experimental work, including animals handling, participation to surgeries and behavioral testing, tissues perfusion and collection, cutting of the tissues for immunocytochemistry, immunocytochemical experiments, observing retina sections using a microscope, data analysis on the computer. This will be done in collaboration with my research assistant and a PhD student. The student will have his own project but will take avantage of the expertise and results of precedent projects.Le travail de l’étudiant consistera en la manipulation des rats, participation aux chirurgies, enregistrements électrophysiologiques, perfusion des tissus, dissection des tissus, coupes de cerveaux, immunocytochimie, observation au microscope et analyse de données sur ordinateur. Il  travaillera en collaboration avec mon agent de recherche et avec l’aide d’un étudiant en PhD, mais sera responsable de la majorité du projet. L’étudiant bénéficiera donc de l’expertise et de l’avancement des travaux effectués précédemment. Il participera aussi à la mise en forme des données pour la publication d'un article.The student should study in biology, biochemistry, physiology or biomedical sciences. He should be willing to handle rats and mice and contribute to surgeries. A previous experience in a laboratory or at least in workshop would be an asset. The student should have notions on the central nervous system, vision mechanisms and neurotransmitters.
Objectifs: Le but du projet de recherche est d'améliorer les capacités visuelles par potentialisation du traitement de l’information visuelle chez des sujets sains ou avec des déficits visuels. Cette potentialisation est atteinte par traitement pharmacologique et comportemental stimulant la plasticité du cerveau.Bien-fondé: Le neurotransmetteur acétylcholine a un rôle permissif quant à la sélection des stimuli sensoriels importants dans les aires corticales primaires. Nous avons déjà montré que la stimulation de ces neurones cholinergiques améliore le fonctionnement du cerveau, l’acuité visuelle et la rapidité d’apprentissage.Hypothèse: La stimulation des neurones cholinergiques du cerveau permet d’améliorer la perception visuelle et de compenser des déficits visuels. Approche expérimentale: Pour répondre à cette question, l’étudiant effectuera un entrainement visuel couplé avec une stimulation pharmacologique du système cholinergique et étudiera les réponses comportementales de cet entrainement chez des sujet ayant un déficit visuel. L’expérience de réadaptation visuelle se fera dans un institut spécialisé.Impact prévu: Ces expériences permettront d'améliorer la vision chez les personnes possédant un déficit visuel et d’atténuer les déficits visuels provenant de diverses maladies oculaires ou cérébrales.The field of the proposed research is psychophysics and neuroscience, with some psychological (attention, learning, vision) and medical (sight recovery) aspects. The ultimate objective of the study is to find new pharmacological agents effective in reducing visual deficits. This should contribute to improve the autonomy, security and well-being of low vision patients. The plastic capacity of the brain will be stimulated by a pharmacological agent and visual training which involves attention.This is a psychophysic study which aims to test the attentional and perceptual abilities of subjects with or without a visual deficit.Ce projet relève de la psychophysique et des neurosciences de la vision avec un aspect psychologie (attention, apprentissage, vision) et médical (restauration de la vision).Il s’agit d’utiliser la capacité plastique du cerveau pour améliorer la vision. Le but à long terme est de palier à la déficience visuelle chez les êtres humains, pour améliorer leur autonomie et leur qualité de vie.La capacité plastique du cerveau sera stimulée par pharmacologie et par un entrainement visuel mettant en jeu l’attention sera affectué avec des sujets présentant un déficit visuel partiel. The student is responsible of the experimental work, including subjects recruitment and psychological and psychophysical testing. He will also analyse the reslts. This will be done in collaboration with my research assistant and a PhD student. The student will have his own project but will take avantage of the expertise and results of precedent projects.Le travail de l’étudiant consistera à recruter des sujets et à effectuer les tests psychologiques et psychophysiques, à analyser les résultats. Il  travaillera en collaboration avec mon agent de recherche et avec l’aide d’un étudiant en PhD, mais sera responsable de la majorité du projet. L’étudiant bénéficiera de l’expertise et de l’avancement des travaux effectués précédemment. Il participera aussi à la mise en forme des données pour la publication d'un article. The student should study in biology, psychology or biomedical sciences. A previous experience with human subjects or patients would be an asset. The student should have notions on the central nervous system, vision mechanisms and neurotransmitters.
Objectifs: Le but du projet de recherche présenté est de déterminer la contribution des neurones utilisant l'acétylcholine dans l’amélioration de la perception visuelle par des mécanismes d’apprentissage et de plasticité. A long terme il s’agit d’améliorer les capacités visuelles par potentialisation du traitement de l’information visuelle chez des sujets sains ou avec des déficits visuels.Bien-fondé: L'acétylcholine libérée lors de l'activation des neurones cholinergiques du cerveau aurait un rôle permissif quant à la sélection des stimuli sensoriels importants dans les aires corticales primaires. Nous avons déjà montré que la stimulation des neurones cholinergiques améliore l’acuité visuelle des rats impliqués dans une tâche de discrimination visuelle. Hypothèse: La stimulation des neurones cholinergiques du cerveau qui innervent le cortex visuel permet d’améliorer la perception visuelle. Approche expérimentale: Pour répondre à cette question, l’étudiant effectuera un entrainement visuel couplé avec une stimulation pharmacologique du système cholinergique et étudiera les réponses électrophysiologiques, par imagerie cérébrale  ou comportementales de cet entrainement. L’expérience se fera chez des rats et des souris exprimant un fluorophore indicateur de l'activité neuronale ayant un déficit visuel, dû à un écrasement partiel du nerf optique. L’enregistrement électrophysiologique se fera avec des électrodes multiples localisées dans le cortex visuel et par la technique novatrice d'imagerie cérébrale par signal calcique.  Les relations anatomiques entre les neurones à acétylcholine et les structures cérébrales impliquées dans la vision et l'attention seront particulièrement observées. Une cartographie des relations entre ces neurones cholinergiques et les régions du cortex visuel sera effectuée.Impact prévu: Ces expériences permettront de mieux déterminer quels neurones interviennent dans la potentialisation du traitement de l’information visuelle. Elles permettront donc de cibler ces neurones pour des buts expérimentaux et dans des thérapies visant à atténuer les déficits visuels provenant de diverses maladies oculaires ou cérébrales.The field of the proposed research is neuroscience, with some psychological (attention, learning, vision) and medical (sight recovery) aspects.The research investigates mechanisms of cortical plasticity and neurochemical enhancement to improve vision recovery. The ultimate objective is to find new pharmacological agents effective in reducing visual deficits. The plastic capacity of the brain will be stimulated by a pharmacological agent and visual training which involves attention.This multidisciplinary study aims at characterizing neurochemical mechanisms and visual pathways using neuroanatomy and cerebral functional imaging.The results are implemented to clinical strategies for visual rehabilitation of low vision patients.Ce projet de neurobiologie relève des neurosciences de la vision avec un aspect psychologie (attention, apprentissage, vision) et médical (restauration de la vision).Il s’agit d’utiliser la capacité plastique du cerveau pour améliorer la vision. Le but à long terme est de palier à la déficience visuelle chez les êtres humains, pour améliorer leur autonomie et leur qualité de vie.La capacité plastique du cerveau sera stimulée par pharmacologie et par un entrainement visuel mettant en jeu l’attention. L’étude multidisciplinaire inclut la caractérisation des mécanismes neurochimiques et des voies visuelles par neuroanatomie et imagerie cérébrale fonctionnelle.The student is responsible of the experimental work, including animals handling, participation to surgeries, electrophysiology, calcium imaging and behavioral testing, tissues perfusion and collection, cutting of the tissues for immunocytochemistry, immunocytochemical experiments, observing brain sections using a microscope, data analysis on the computer. This will be done in collaboration with my research assistant and a PhD student. The student will have his own project but will take avantage of the expertise and results of precedent projects.Le travail de l’étudiant consistera en la manipulation des rats et souris, participation aux chirurgies, enregistrements électrophysiologiques, imagerie calcique, perfusion des tissus, dissection des tissus, coupes de cerveaux, immunocytochimie, observation au microscope et analyse de données sur ordinateur. Il  travaillera en collaboration avec mon agent de recherche et avec l’aide d’un étudiant en PhD, mais sera responsable de la majorité du projet. L’étudiant bénéficiera donc de l’expertise et de l’avancement des travaux effectués précédemment. Il participera aussi à la mise en forme des données pour la publication d'un article.The student should study in biology, biochemistry, psychology or biomedical sciences. He should be willing to handle rats and mice and contribute to surgeries. A previous experience in a laboratory or at least in workshop would be an asset. The student should have notions on the central nervous system, vision mechanisms and neurotransmitters.

Imaging studies of the human brain by MRI and PET scans have described spatial regions in the brain exhibiting a strong reliance on aerobic glycolysis. These regions spatially overlap with the same regions which for instance accumulate amyloid plaques in Alzheimer's disease. Glycolytic enzymes are subject to diverse post-translational modifications and proteomic studies have shown that the glycolytic enzyme aldolase in particular is subject to oxidative modifications in the etiology of numerous neurodegenerative diseases. The enzyme cleaves fructose-bisphosphate into triose-Ps and is essential for maintenance of the cellular energy supply, enabling cells to fulfill their physiological functions. With the exception of Purkinje cells, aldolase A isozyme is found in primarily in neurons in the brain. Aldolase C isozyme by contrast is found in astrocytes as well as in Purkinje cells. Astrocytes via their glycolysis play a key role in neurometabolic coupling providing lactate to neurons as their energy supply in synaptic transmission. The team of Dr. Guy Rouleau (CHUM/McGill) has found missense mutations in aldolase C by DNA sequencing of protein coding sequences present in the synaptic region in cohorts of patients with autism, schizophrenia and severe learning disabilities. The mutations are found exclusively in aldolase C and, not in aldolase A, suggesting that the loss of function by astrocytes may be a significant factor contributing to these neurodegenerative diseases. We propose to biochemically characterize these mutations in the aldolase C gene and determine how these mutations affect aldolase C function.Expression and purification protocols have been established for recombinant human aldolase C in our laboratory. Constructs of plasmid coding sequences of recombinant aldolase C having patient specific mutations are also available. Given that mutations are proximal to the active site, we anticipate changes in enzyme activity in these purified constructs. The goal of our laboratory is to understand how proteins and enzymes function at the molecular level and then to translate this knowledge to specifically inhibit the function of these macromolecules in disease.  Areas of interest are molecular basis of biological recognition, specifically ‘moon-lighting’ functions of glycolytic enzymes; glycolysis in diseases; drug design and bacterial membrane proteins implicated in antibiotic resistance. Techniques used include protein structure and function, structural enzymology, enzyme catalysis, transport and membrane protein interactions, protein crystallography, small angle X-ray scattering (SAXS), molecular dynamics and mutagenesis. The role of the student will be to perform biochemical and biophysical characterizations of human recombinant aldolase C mutants. This includes the expression of these recombinant mutants in E. coli, their purification and characterization of their kinetic parameters, Vmax and Km. Mutant stability with respect to native aldolase C will be assessed by incubation at 37C and following loss of catalytic activity. Biophysical studies include size exclusion chromatography, analytical ultracentrifugation, and mass spectrometry. The trainee student will be supervised by a senior graduate student on a day to day basis.Specifically, the trainee will learn different chromatographic techniques and protocols used in a biochemical laboratory to purify recombinant proteins, to measure enzymatic activity using established kinetic assays, and to undertake and assess biophysical characterizations in order to determine the impact of mutations in aldolase C biochemical properties. If time permits, the trainee, using selected aldolase C mutants, will become familiar with protein structure driven techniques, including robotic protein crystallization, small angle X-ray scattering, protein crystal data collection and structure determination. Knowledge derived from the analysis of the three dimensional structures of aldolase C mutants will be used to assess the structural consequences of the mutations on enzyme function.   Motivation, curiosity, critical thinking. Background training in basic biochemistry and molecular biology, some familiarity in protein purification and characterization.
Nous avons précédemment développé dans notre laboratoire un modèle animal pour étudier l'obésité et la MCF sur le cerveau. Des rats Sprague-Dawley sont nourris avec une diète riche en gras et ensuit ont subi une ligation de la voie biliaire afin d’induire une cirrhose. Nous avons observé que leur état général et neurologique était aggravé chez les rats obèses et MCF par rapport aux témoins respectifs (MCF ou obèse seul). Comme l’obésité et la cirrhose sont deux facteurs propices à la génération de stress oxydatif, nous émettons l’hypothèse que celui-ci sera amplifié et pourrait être responsable des dommages neurologiques observés chez les rats obèses et cirrhotiques. Le but de cette étude est d’évaluer, chez ces rats obèses et cirrhotiques, le stress oxydatif dans plusieurs organes : foie, muscle, cerveau et systémique. Nous mesurerons les radicaux libres (superoxyde), le peroxyde d’hydrogène, les protéines carbonylées et les nitrotyrosines. Outre la réduction du surpoids, des cibles thérapeutiques telles que des antioxydants pourront être identifiées pour améliorer le pronostic neurologique pour cette population spécifique de patients.Hepatic encephalopathy (EH), a metabolic neuropsychiatric syndrome, is a major complication of chronic liver disease (cirrhosis; CLD). It is characterized by a spectrum of symptoms including altered concentration, attention, memory, disorientation, motor coordination, asterix and coma. Today, there is an increased prevalence of obesity-induced cirrhosis. The impact of obesity (superimposed on chronic liver disease) on the development of cognitive dysfunction is unknown.L’encéphalopathie hépatique (EH), un syndrome neuropsychiatrique métabolique, est une complication majeure de la maladie chronique du foie (cirrhose ; MCF). Elle est caractérisée par un spectre de symptômes incluant l’altération de la concentration, de l'attention, de la mémoire, la désorientation, la coordination motrice, de l'astérix et le coma. De nos jours, on observe une prévalence accrue de la cirrhose induite par l'obésité. L'impact de l'obésité (superposé à la maladie chronique du foie) sur le développement d'un dysfonctionnement cognitif est inconnu.When hosting a student, our goal is to quickly implicate and involve the student in his/her new laboratory environment and provide a rich scientific experience with quality laboratory technique training. The student will learn the importance of his/her contribution to the host lab and understand the impact of his/her results on the health of patients with liver disease. We expect the student to be responsible and provide some leadership for a specific part of the project, as described above. Therefore he/she will take initiative to do a literature search on the project, will learn how to design an experiment, how to apply the necessary techniques, analyze the data and explain the results. In addition, the student will learn to be responsible for keeping records of their experimental research and other activities in an appropriate manner, including maintaining a laboratory notebook. We expect the student to be thorough, professional and develop knowledge to this area while developing skills in critical thinking. Furthermore, the student will learn to work with others, as teamwork is the backbone to the success in our laboratory. Lors de l’accueil d'un étudiant, notre objectif est de l’impliquer rapidement et l’engager dans son nouvel environnement de laboratoire et de fournir une expérience scientifique riche, avec une formation technique en laboratoire de qualité. L'étudiant apprendra l'importance de sa contribution au laboratoire d'accueil et comprendra l'impact de ses résultats sur la santé des patients atteints d'une maladie du foie. Nous nous attendons de l'étudiant qu’il soit responsable et fournisse un certain leadership pour une partie spécifique du projet, tel que décrit ci-dessus. Par conséquent, il/elle va prendre l'initiative de faire une recherche documentaire sur le projet, apprendra comment concevoir une expérience, comment appliquer les techniques nécessaires, analyser les données et expliquer les résultats. En outre, l'étudiant devra apprendre à être responsable de la rédaction de son cahier de laboratoire. Nous nous attendons de l'étudiant de l’implication, d’être professionnel et de développer des connaissances dans ce domaine, tout en développant son jugement critique. En outre, l'étudiant apprendra à travailler avec les autres, comme le travail d'équipe est l'épine dorsale de la réussite dans notre laboratoire.No specific background or skills is required. A knowledge or experience of basic laboratory techniques (western blot, PCR…) or have worked with animal is an asset. 
With the widespread use of plastics, the amount of plastic waste in the environment, including microplastics (products of physical degradation of 1-5 mm diameter), is constantly increasing. This causes growing ecological concern, particularly in marine environments, where densities of microplastics higher than the density of plankton can be found in some areas and where no known sedimentation mechanism for these microplastics exists. For products with an increased chance to escape the recycling/waste management cycle, it will thus become paramount that plastic waste introduced into the environment will degrade over time to chemically harmless molecules, which essentially means CO2 and water.Polyesters are attractive targets for biodegradable plastics since many bacteria can hydrolyse the ester bond, thus breaking down the polymeric material. While research into catalysts for cyclic ester polymerization has increased dramatically (particularly in lactide polymerization), most of the reported catalysts are unsuitable for industrial application, which require high thermal stability (> 150 °C) and robustness to water. In this project, we aim to apply structure-reactivity relationships gained from previous work in our group to design highly stable, robust and highly active catalysts for the polymerization of cyclic esters with adaptable ligand frameworks, based on the following design principles: (i) multidentate ligands, (ii) metal ligand bonds stable against protonation, (iii) open coordination sites which provide high activity, (iv) C1 or C2 symmetric metal centers, which can favour stereoselective polymerization, (v) economic and non-toxic ligands based on C, H, N and O, (vi) first-row metal centers, (vii) alkoxide initiating group for polymerization.This project targets the synthesis of simple, but adaptable tetradentate ligands and their metal alkoxide complexes for use in  polymerization of lactide and other cyclic esters.We are a synthetic inorganic chemistry group, with a strong focus on catalytic applications and green chemistry. A typical project involves preparation of ligands (sometimes known, sometimes new), coordination complexes (which might involve air-sensitive chemistry) and their application in catalysis. Evaluation of catalytic results is followed by complex optimization. Typically summer students participate in the project of a graduate student with an independent sub-project. Depending on the amount of results obtained, they might be co-authors of the resulting publications. Although not typical, several summer students were first authors of smaller publications.Typical analytical methods include NMR, IR and UV/vis spectroscopy Nous sommes Typically summer students participate in the project of a graduate student with an independent sub-project. Depending on the amount of results obtained, they might be co-authors of the resulting publications. Although not typical, several summer students were first authors of smaller publications.Typical analytical methods include NMR, IR and UV/vis spectroscopy Independent (under supervision of a graduate student) preparation of ligands and complexes and their application in catalysis. Guided interpretation of results.Independent (under supervision of a graduate student) preparation of ligands and complexes and their application in catalysis. Guided interpretation of results.Essential skills for this project require basic organic and inorganic synthesis and ease with the interpretation of simple NMR spectra. Other skills will be taught during the internship, if required, and might include: air-sensitive techniques (glove box, Schlenk), independent recording of NMR spectra, kinetic analyses, polymer analyses and characterization. 
Les aérosols atmosphériques (c'est-à-dire la matière particulaire) sont de petites particules suspendues dans l'air qui peuvent impacter le climat et nuisent à la santé humaine. Ces particules comprennent des milliers de composés différents et cette complexité est un défi important qui limite notre compréhension de cette espèce importante. Ce projet vise à mieux comprendre la composition chimique d'aérosols organiques (OA) qui sont une fraction importante de la masse totale d'aérosols. La composition et les sources d'OA ne sont pas bien connues parce qu’il y a plusieurs sources qui émettent l'OA dans l'atmosphère (p. ex.  les véhicules, la cuisine, les incendies de forêt). Afin d'atteindre ce but, le chercheur caractérisera la composition d'OA à un site sur le terrain à Montréal en utilisant un échantillonneur à filtre et un spectromètre de masse en tandem qui inclut un spectromètre de mobilité d'ions (MS-IMS-MS).Des échantillons de particules seront pris à un site établi sur le terrain en utilisant un échantillonneur à filtre qui récolte les particules d'un courant d'air. La période d'échantillonnage sera approximativement 4 semaines pendant lesquelles environ 50 échantillons seront pris. Dans le laboratoire, les particules sur les filtres seront extraites et dissoutes avec des solvants différents.   Le MS-IMS-MS séparera les composés différents dans les échantillons et mesurera leurs concentrations.  Des composés qui servent de traceurs de sources d'aérosols seront ciblés.  Par exemple, les hydrocarbures polycycliques aromatiques (HAPs) seront mesurés puisqu'ils sont un traceur d'émissions de particules de moteurs diesel. Le dosage des traceurs différents sera réalisé afin de déterminer quelles sources émettent de l'OA à Montréal.My research is generally in the area of atmospheric and analytical chemistry.  More specifically, my group makes field measurements and performs laboratory studies in order to understand the composition and sources of particlulate matter in the air.  The chemical composition of particles is an important factor which determines the impact of these particles on the climate.  For example, black carbon (soot) both warms the atmosphere and when deposited on snow or ice accelerates melting, thus it is a climate warming agent and alters the availability and distribution of water.Ma recherche est généralement dans le domaine de la chimie atmosphérique et analytique.  Spécifiquement, on fait des mesures sur le terrain et dans le laboratoire afin de comprendre la composition et les sources de la matière particulaire dans l'air.  La composition chimique de ces particules est un facteur important qui détermine l'impact de ces particules sur le climat.  Par exemple, le carbone noir (la suie) réchauffe le climat et lorsqu'il tombe sur la neige ou la glace, il peut accélérer la fonte de neige et de glace.  Ainsi, le carbone noir peut aussi changer la distribution d'eau dans l'environnement.The intern will be responsable for the collection of field samples from a field site located in Montreal, Quebec.  It should be noted that the filter sampler at the site is capable of running autonomously, and, as a result, only weekly trips to the field site will be necessary.  In addition, all field work will be performed in groups of two, and the intern will be accompanied by a senior graduate student or Professor Patrick Hayes.  The period for sample collection will be 4 weeks.  Thus, a total of 5 trips to the site will be made during this research project.After completion of the field project, the intern will then begin preparation and analysis of the samples, which are collected on quartz-fiber filters.  The intern will extract the particle samples from the filters using a solvent such as water or methanol.  This work will involve careful handling of the samples to prevent contamination as well as to assure that the samples are extracted using the same quantity of solvent.  The samples will then be analyzed by  MS-IMS-MS to determine the concentration of individual organic compounds in the atmospheric particles.The intern’s work will also include significant data analysis.  This work includes, potentially, identification of the molecular formula of different  species in the mass spectrum of a sample and performing component analysis on the data (e.g. priciple component analysis) to identify which compound within the OA are correlated in time.  Lastly, the student is expected to attend regular group meetings with all the researchers in the Hayes group and will give a final presentation on their research project.Le stagiaire sera responsable de la prise d'échantillons d'un site situé à Montréal. On devrait noter que les échantillonneurs sont automatiques, et il sera donc nécessaire de voyager au site seulement une fois par semaine. De plus, le travail sur le terrain sera réalisé avec le professeur Hayes ou avec un étudiant expérimenté. La période de la prise d'échantillons sera environ 4 semaines.  Ainsi, il y aura au total 5 voyages au site pendant le projet de recherche.Après les échantillons ont été pris, le stagiaire commencera ensuite la préparation et l'analyse des échantillons qui ont été récoltés sur des filtres en fibre de quartz.  Le stagiaire extraira les échantillons de particules des filtres en utilisant des solvants différents tels que l'eau et le méthanol.  La manipulation des échantillons doit être très soigneuse afin d'éviter la contamination et de s'assurer que le même volume de solvant est toujours utilisé. L'échantillon sera ensuite analysé par MS-IMS-MS pour déterminer les concentrations des composés organiques qui se trouvent dans les particules atmosphériques.L'analyse de données sera aussi une partie importante du projet. Ce travail inclut l'identification de la formule moléculaire des espèces dans le spectre de masse d'un échantillon et les analyses statistiques pour identifier les regroupements de composés qui sont corrélés.  Enfin, le stagiaire assistera aux réunions de groupe avec tous les chercheurs et les chercheuses dans le Groupe Hayes.  Le stagiaire donnera une présentation finale sur son projet de recherche.The student should be familiar with basic wet-chemical and analytical laboratory techniques such as the preparation of standards with known concentration.  A basic knowledge of mass spectrometry is important as well.  In general, an undergraduate pursuing their degree in chemistry or biochemistry would be well-qualified for this position.  Also, students in environmental and chemical engineering or atmospheric science may be qualified as well.  Familiarity will atmospheric or environmental sampling is preferred, but it is not a requirement of the position.
Le projet vise à mieux comprendre comment les personnes autistes interagissent : à l'aide d'un jeu utilisant une intelligence artificielle (IA) basée sur les probabilités bayésiennes, nous sommes capables d'identifier différentes stratégies utilisées en situation de compétition. Nous avons ainsi mis en évidence d'importantes différences entre les personnes avec et sans TSA, notamment la réciprocité de l'interaction et la variété des stratégies. Nous voulons à présent mieux comprendre les bases cérébrales de ces différences en IRMf, EEG et MEG. Au cours du projet, l'étudiant aura l'occasion de développer une connaissance des TSA ainsi que ses habiletés en neurosciences cognitives, en particulier en neuro-imagerie et en analyse computationnelle. De plus, il contribuera au développement des connaissances dans le domaine de l'autisme.My work focuses on identifying the functions underlying social interaction in people with Autistic Spectrum Disorder (ASD), using cognitive neuroscience tools such as : Behavioural studies, functional Magnetic Resonance Imaging (fMRI), Electro- and Magnéto-Encephalography (EEG / MEG)Mes travaux visent à identifier les fonctions impliquées dans les interactions sociales chez les personnes avec Trouble du Spectre autistique (TSA), à l'aide des outils des neurosciences cognitives : études de comportement et d'imagerie par résonance magnétique fonctionnelle (IRMf), Electro- et Magnéto- Encéphalographie (EEG / MEG). The student will have to :- work in coordination with different teams (Université de Montréal, Montréal Neurological Institute (MNI), Institut du Cerveau et de la Moelle, Paris) in order to monitor the experiment- develop skills and knowledge in different fields (cognitive neurosciences, autism, neuro-imaging, statistics)- finalize the design of the paradigm and adapt it to the different experimental  environments.- lead the different acquisitions (EEG / MEG / fMRI) at the MNI with the help of the laboratory crew for neurotypical and autistic participants- Process the different results using neuro-imaging softwares such as Brainstorm or FSL, which she or he will learn to use- Analyze the different datasets in order to take conclusions for the study- Present his results on posters or at oral presentations as often as possible (at local event from the Health Centre, at McGill or other)Therefore he will be able to use :- previous studies that were made from the whole team- an access to a data analysis workstation from the MNI network- an access to the different medical imaging unit of the MNI- possibility to familiarize with autism in an expert clinical setting at the Hopital Rivière des PrairiesL'étudiant devra :- travailler en coordination avec plusieurs équipes impliquées (Université de Montréal, Institut Neurologique de Montréal (MNI), institut du cerveau et de la moelle-Paris) pour planifier le protocole expérimental- faire des recherches dans la littérature pour accroître ses connaissances dans les différents domaines si nécessaire- parfaire le design de l'expérience si nécessaire afin de l'adapter aux besoins des différents environnements- conduire les différentes acquisitions de données (MEG / EEG / IRMf) au MNI avec l'aide de l'équipe du laboratoire pour des individus contrôles et des TSA- traiter les différents résultats obtenus via des logiciels comme Brainstorm ou FSL qu'il devra apprendre à prendre en main si nécessaire.- Analyser les données des différentes méthodes afin d'en tirer des conclusions pour l'étude- Présenter son travail sous forme d'affiche ou d'intervention orale lorsque l'occasion se présentera (Evènements internes au centre hospitalier, McGill ou autres)Pour cela l'étudiant aura à sa disposition :- le panel d'expérience réalisé précédemment par les différents membres de l'équipe- un accès à une station d'analyse de données du réseau du MNI- un accès aux différents laboratoire d'imagerie médicale du MNI- la possibilité de se familiariser avec la réalité clinique de l'autisme dans un milieu expert (clinique de TSA à l'Hôpital Rivière des Prairies, Montréal)The student will have to have a solid background in data science and in statistics in order to conduct, under supervision, the analysis of the behavioural results, the fMRI and EEG / MEG data.A previous experiment with neuro-imaging software would be appreciated (Brainstorm, FSL ...). Good skills in coding (Matlab, R or even Python) would be an asset.The student will be integrated in a large international research team and brought to interact with various participant of the study (ASD e.p.)Previous experience in autism would be relevant. Formal English is required.
L'étudiant travaillera dans l'équipe de Dr. Gena Hahn et Dr. Ben Seamone sur les jeux de poursuite-évasion dans des graphes, les jeux de policiers et voleur en particulier. Un voleur se déplace sur les sommets d'un graphe pendant qu'un group de policiers tente de la capturer (un des policiers occupe le même sommet que le voleur). Ces jeux ont des applications en robotique et en sécurité des réseaux. La version standard du jeu est bien étudiée sur des graphe finis non orientés: Les graphe infinis sont étudiés surtout récemment.  Des questions fascinantes apparaissent de suite, comme que-est ce que cela veut dire "appréhender le voleur"? Des variantes de la définition existent mais la relation entre les modèles différents n'est pas bien comprise. C'est ce dernier problème que l'étudiant nous aidera à résoudre.. Des méthodes puisssantes de la théorie des graphes n'ont  pas, pour le moment, réussi à donner des réponses aux questions de base, "Combien de policiers faut-il pour capturer le voleur sur un réseaux donnée?" et "Combine de temps  faut-il pour capturer le voleur?". Le projet est de regarder des changements des règles du jeux et l'influence de ces changement. En particulier, pour chaue changement de règles, on evut savoir (1) Combien de policiers en plus/moins faut-il? (2) Combien de temps en plus/moins faut-il? (3) Peut-on caractériser des graphes pour lesquels k policiers sont nécessaires et suffisants pour la capture du voleur? L'étudiant sera impliqué(e) dans la recherche originale essayant de résoudre les problèmes indiqués. I am interested in structural and algorithmic aspects of graph theory, including infinite graphs, Cayley graphs, graph searching, poursuit in graphs. I am also interested in most areas of discrete mathematics and combinatorics, but, of course, do not do research in all.Je m'intéresse aux aspects structuraux et algorithmique de la théorie des graphes, y compris les graphes infinis, graphes de Cayley, fouilles et poursite dans des graphes. Je mintéresse également à la majorité des domaines en mathématiques discrètes et en combinatoire, sans toutefois en faire mes domaines de recherche actives.The student will conduct original research trying to solve problems of pursuit on infinite graphs in collaboration with other team members.L'étudiant sera impliqué(e) dans la recherche originale essayant de résoudre les problèmes de poursuite sur des graphes infinis, en coopération avec les autres membre de l'équipe. The student will have a strong background in pure mathematics, particularly in graph theory, and a keen mind for problem solving.

Dans la littérature, il y a un manque de description des techniques d'arthrocenthèse de l'articulation interphalangienne distale chez le bovin. Les infections de cette articulation sont relativement fréquentes et souvent mal diagnostiqués ou investigués en contexte de ferme par les praticiens nord-américains. Ce projet permettrait de mieux décrire cette technique et de déterminer la meilleure façon d'effectuer cette arthrocenthèse chez le bovin. Des pieds cadavériques de bovins laitiers et de bovins de boucherie seront récoltés en salle de nécropsie et en abattoir afin de tester différentes méthodes d'insertion d'aiguilles hypodermiques et positionnement des membres lors d'arthrocenthèse de l'articulation interphalangienne distale (IPD). L'objectif du projet est de déterminer la méthode la plus efficace d'arthrocenthèse de l'articulation IPD selon le positionnement des pieds, sachant que le positionnement des pieds est variable lorsqu'un bovin est contentionné par différents styles de tables de contention (cage avec bovin en décubitus latéral et cage avec bovin debout).Mes domaines de recherche sont variés et inclus les chirurgies à la ferme, les méthodes de détection, de traitement et de prévention des boiteries chez les bovins ainsi que la santé et la gestion des troupeaux de bovins de boucherie (vache-veau et parc d'engraissement) et d'alpagas.L'étudiant sera responsable de l'expérimentation sur les pieds cadavériques selon le protocole établi (positionnement des pieds cadavériques dans un étau, insertion d'aiguilles hypodermiques, injection de colorant intra-articulaire, dissection des structures anatomiques pour vérifier le bon emplacement de l'aiguille, mesure des angles d'insertion des aiguilles). L'étudiant sera responsable de prendre des photos et des vidéos des méthodes d'arthrocenthèse étudiées. Il sera également responsable de faire l'entrée des données obtenues dans un chiffrier Excel. Une petite revue de littérature sera effectué par l'étudiant pour améliorer ses connaissances du sujet.Je recherche un étudiant en médecine vétérinaire qui s'intéresse à la médecine et chirurgie des grands animaux, en particulier les bovins. L'étudiant devra posséder une certaine autonomie et démontrer de la rigueur et de la constance dans les manipulations à effectuer. Il devra également être en mesure d'utiliser les logiciels de traitement de texte (ex: Word) et chiffrier Excel.
L'utilisation des antimicrobiens est une priorité de recherche identifiée par l'industrie canadienne du boeuf. Ce projet de recherche consiste à traduire, modifier, développer et administrer des questionnaires ou sondages (format électronique et papier) aux éleveurs vache-veau commerciaux et pur-sang du Québec afin de déterminer les pratiques d'élevage concernant l'utilisation des antimicrobiens à la ferme. Ce projet s'effectuera en collaboration avec le Réseau pancanadien de surveillance des troupeaux vache-veau qui comprend le regroupement de 7 chercheurs vétérinaires et agronomes répartis dans plusieurs provinces canadiennes (Alberta, Saskatchewan, Ontario, Québec).Mes domaines de recherche sont variés et inclus les chirurgies à la ferme, les méthodes de détection, de traitement et de prévention des boiteries chez les bovins ainsi que la santé et la gestion des troupeaux de bovins de boucherie (vache-veau et parc d'engraissement) et d'alpagas.L'étudiant sera responsable de participer à la traduction des questionnaires ou sondages. Il devra effectuer la mise en page, puis l'envoi postal des questionnaires aux différents éleveurs. Il sera responsable de communiquer avec les éleveurs afin de leur rappeler de compléter les sondages. Il sera également responsable de faire l'entrée des données récoltées dans un chiffrier Excel, puis de rédiger un rapport des résultats. Le rapport devra ensuite être traduit en anglais. Quelques visites d'élevage seront effectuées afin de familiariser l'étudiant avec le mode de production de boeuf au Québec. Un résumé des résultats obtenus sera présenté à l'oral à la toute fin du projet aux collègues vétérinaires du secteur accueillant l'étudiant.Je recherche un étudiant en médecine vétérinaire ou en agronomie ou en biologie animale avec un intérêt pour les élevages vache-veau (allaitants). L'étudiant devra être en mesure d'utiliser les logiciels Word et Excel. Il devra être capable de lire et d'écrire en anglais, car le projet de recherche fait partie du Réseau pancanadien de surveillance des troupeaux vache-veau, ce qui requiert la traduction des questionnaires ou sondages et des données récoltées avant leur envoi au réseau. La principale langue de travail demeure le français. Les communications avec la majorité des éleveurs s'effectuera également en français.
Through our civil justice reform mandates with International Finance, Corporation (IFC), member of the World Bank Group, we have had the opportunity to develop mediation laws and support the implementation of Alternative Dispute Resolution (ADR) Centers in various civil law and common law countries. Knowledge in the Dispute Prevention and resolution field is rapidly evolving and we are looking for skilled solution creators to be part of our “think tank” with the objective of redesigning mediation to facilitate access to justice for litigants and enhance investment climate for businesses. Our team is composed of 6 Full time Law Professors specialized in ADR dedicated to promote participatory justice in the 21st century.         21st century Justice trends in the Dispute Prevention and Resolution field. I am a Law Professor, also acting as a consultant in comparative Alternative Dispute Resolution (ADR) systems for International Finance Corporation (IFC), member of the World Bank Group. I am a member of the Canadian delegation on the Advisory Committee on Private Commercial Disputes for NAFTA (North American Free Trade Agreement - Canada-USA-Mexico). As a specialist in mediation, I have been for 15 years on the faculty of National Judicial Institute of Canada (NJI) to train judges from Quebec and other Canadian provinces.Our team members will be able to conduct research (books, journals, reports, web, interviews, etc.) with autonomy and synthesise the most promising ideas for collective sharing. Our solution creators will have strong abilities to write draft papers on worldwide trends of the 21st justice and how these can be implemented in various jurisdictions.   We are looking for open-minded and visionary students able to imagine emerging trends in the field of Dispute Resolution. We hope to create a team of maximum 4 top researchers digging into academic and practice knowledge developed worldwide to back up original and promising ideas. We are looking for team players willing to respectfully share their ideas and listen to others. 

Les catalyseurs hétérogènes sont généralement chauffés à haute température pour une conversion optimale. Ce chauffage est réalisé par le chauffage d'un gaz ou du lit catalytique avec un four ou un brûleur. Le but du projet est de développer d'autres moyens pour chauffer le catalyseur, à savoir un rayonnement par micro-ondes ou induction magnétiques qui permette de chauffer localement et spécifiquement les sites catalytiques sans qu'il soit nécessaire de chauffer le four, le substrat, les gaz de réaction. Afin de sonder la présence de points chauds sous irradiation micro-ondes et la désactivation du catalyseur, il est essentiel de caractériser le catalyseur pendant la réaction. Ceci est fait dans notre laboratoire, en utilisant une caméra infrarouge et une sonde Raman.Plus précisément, le projet de recherche vise à sonder le catalyseur sous irradiation de micro-ondes/induction magnétique en utilisant la spectroscopie Raman et imagerie thermique infrarouge équipé d'une lentille de zoom-in capables de réaliser des images thermiques avec des résolutions de 50 um. Les catalyseurs peuvent être Ni, Fe, et / ou des ferrites combinés à des co-catalyseurs. L'imagerie IR et la spectroscopie Raman seront réalisées avec une sonde positionnée sur l'échantillon. L'objectif sera de sonder le changement de phase et la formation de carbures et d'oxydes sur la surface du catalyseur pendant la réaction.Research interest are multifunctional functional nanomaterials produced using advanced methods, such as thermal plasma for application to catalysis. We develop novel catalytic process and investigate the behaviour of the catalysis both operando and in situ. Mes intérêts de recherche se situent sur les nanomatériaux fonctionnels et multifonctionnels produits en utilisant des méthodes de pointe, tels que les plasmas thermiques et sont utilisées à la catalyse. Nous développons également de nouveaux procédés catalytiques tout en étudiant le comportement du matériau en mode "operando" et in situ.The student will be asked :-to develop an experimental design-prepare catalytic formulations-to develop a procedure for the calibration and analysis routines-to operate the IR and Raman probe during catalytic reaction and -to analyse the data to extract the relevant information.L'étudiant sera appelé à:-développer un modèle expérimental-préparer des formulattions catalytiques-développer une procédure pour l'étalonnage et des routines d'analyse-à utiliser la sonde IR et Raman pendant la réaction catalytique et-à analyser les données pour en extraire les informations pertinentes.The trainee must have a background in chemistry, physics, engineering, any field closely linked microwave technology, Raman spectroscopy, catalysis, materials science or applied data analysis;The trainee must have a strong mathematical background and be proficient in programming (Matlab, Labview);The trainee must be able to work independently, have strong communication skills and be delicate with the equipment;Good knowledge of the English language is paramount. Knowledge of French is considered an asset.
Dans ce projet, l'étudiant utilisera un code 1.5D développé sous Matlab pour l'étude d'un régénérateur utilisé en réfrigération magnétique. Ce code basé sur le modèle WDS pour l'effet magnétocalorique a été validé pour un régénérateur à plaques à base de gadolinium. Le but est de compléter cette étude pour d'autres matériaux et d'autres géométries dont un régénérateur poreux. L'effet électrocinétique va être aussi implémenté pour l'étude de micro-régénérateurs afin de réduire les pertes de charge.I am interesting in fluid mechanics and heat transfer in various industrial applications (rotating machineries, nanofluids, energy efficiency) but also in the field of the fluid biomechanics (biological fluids in the respiratory system). My works are often based on a combined experimental, theoretical and numerical approach.Je m'intéresse à la mécanique des fluides et aux transferts de chaleur dans diverses applications industrielles (machines tournantes, nanofluides, efficacité énergétique) mais aussi dans le domaine de la biomécanique des fluides (fluides biologiques dans le système respiratoire). Les approches utilisées sont à la fois expérimentales, numériques et théoriques.He will introduce weak modifications in the existing code and perform a physical investigation of the system. He will be helped by a PhD student.Le rôle de l'étudiant est d'effectuer certaines modifications mineures du code et mener des études physiques. Il sera épaulé par un étudiant au doctorat.The recruited student should have some basic knowledge in fluid mechanics, numerical methods and in MAtlab programming.
Dans ce projet, l'étudiant utilisera un code 3D pour simuler le transport de mucus bronchique dans le système respiratoire dans un milieu diphasique eau/mucus. Le but est d'effectuer une étude paramétrique en fonction de l'amplitude et de la forme du signal et d'étudier en détails ce qui se passe au niveau des bifurcations.I am interesting in fluid mechanics and heat transfer in various industrial applications (rotating machineries, nanofluids, energy efficiency) but also in the field of the fluid biomechanics (biological fluids in the respiratory system). My works are often based on a combined experimental, theoretical and numerical approach.Je m'intéresse à la mécanique des fluides et aux transferts de chaleur dans diverses applications industrielles (machines tournantes, nanofluides, efficacité énergétique) mais aussi dans le domaine de la biomécanique des fluides (fluides biologiques dans le système respiratoire). Les approches utilisées sont à la fois expérimentales, numériques et théoriques.He will introduce weak modifications in the existing code and perform a physical investigation of the system. He will be helped by a PhD student.Le rôle de l'étudiant est d'effectuer certaines modifications mineures du code et mener des études physiques. Il sera épaulé par un étudiant au doctorat.The recruited student should have some basic knowledge in fluid mechanics and numerical methods.
Dans ce projet, l'étudiant effectuera la caractérisation thermophysique de certains nanofluides innovants à base de graphène et de nanotubes de carbone: mesures de la viscosité, de la conductivité (LFA) et de la capacité calorifique (DSC). Suivant l'avancement, des simulations numériques pourront être envisagées. L'étudiant sera épaulé par un étudiant en thèse.I am interesting in fluid mechanics and heat transfer in various industrial applications (rotating machineries, nanofluids, energy efficiency) but also in the field of the fluid biomechanics (biological fluids in the respiratory system). My works are often based on a combined experimental, theoretical and numerical approach.Je m'intéresse à la mécanique des fluides et aux transferts de chaleur dans diverses applications industrielles (machines tournantes, nanofluides, efficacité énergétique) mais aussi dans le domaine de la biomécanique des fluides (fluides biologiques dans le système respiratoire). Les approches utilisées sont à la fois expérimentales, numériques et théoriques.The student will perform measurements using innovative instruments and investigate in details the physical characteristics of innovative nanofluids. A PhD student will be involved to support the recruited student.Le rôle de l'étudiant est d'effectuer des mesures de propriétés de nanofluides innovants. Un étudiant au doctorat épaulera l'étudiant recruté.The recruited student should have some basic knowledge in fluid mechanics and thermal analysis.
Dans ce projet, l'étudiant développera un code 1D pour l'étude d'un éjecteur monophasique supersonique. Basé sur des études antérieures faites au laboratoire, le but est d'améliorer le design des éjecteurs utilisés dans les cycles de réfrigération. Basé sur les principes de conservation de la masse, de quantité de mouvement et sur les premier et second principes de la thermodynamique, cet outil permettra d'obtenir les dimensions optimales pour un bon fonctionnement des éjecteurs. L'outil pourra être développer sous Excel, Matlab...I am interesting in fluid mechanics and heat transfer in various industrial applications (rotating machineries, nanofluids, energy efficiency) but also in the field of the fluid biomechanics (biological fluids in the respiratory system). My works are often based on a combined experimental, theoretical and numerical approach.Je m'intéresse à la mécanique des fluides et aux transferts de chaleur dans diverses applications industrielles (machines tournantes, nanofluides, efficacité énergétique) mais aussi dans le domaine de la biomécanique des fluides (fluides biologiques dans le système respiratoire). Les approches utilisées sont à la fois expérimentales, numériques et théoriques.The student will develop a new 1D code used to design optimal single-phase supersonic ejector. A PhD student will be involved to support the recruited student.Le rôle de l'étudiant est de développer un nouvel outil 1D dédié à l'optimisation géométrique des éjecteurs monophasiques. Un étudiant au doctorat épaulera l'étudiant recruté.The recruited student should have some basic knowledge in fluid mechanics, thermodynamics and numerical methods.



Les cellules solaires de haute efficacité utilisent des cellules dites multi-jonctions basées sur des matériaux III-V sur du germanium. L'efficacité des cellules est directement liée au choix des matériaux III-V, qui est limité par les propriétés physiques du germanium, et en particulier son paramètre de maille. L'université de Sherbrooke a développé une approche originale visant à créer des trous dans le germanium pour augmenter la gamme de matériaux III-V pouvant être déposés à sa surface. Cette approche a un fort potentiel pour augmenter le rendement des cellules, sous réserves que des trous de dimension et de forme contrôlée puissent être formés dans le germanium.Dans ce projet de recherche, nous proposons de développer des procédés de gravure plasma robustes et reproductibles permettant de former des trous avec un profil optimisé dans un substrat de germanium.The Nanotechnologies and Nanosystems lab (LN2) is an international lab between Université de Sherbrooke and CNRS. Its researches are focused on micro and nano fabrication processes applied for electronics, energy and biological applications. Going from materials to systems, the LN2 researches are performed in close collaborations with major industrial partners.Le Laboratoire des Nanotechnologies et Nanosystèmes (LN2) est un laboratoire mixte international entre l'Université de Sherbrooke et le CNRS. Ses activités de recherche sont focalisées sur les procédés de micro et nano fabrications utilisés pour des applications dans le secteur de l"électronique, de l'énergie, et de la biologies. Avec une approche allant du matériau aux systèmes, le LN2 mène ses activités de recherche en partenariats avec les industriels reconnus des domaines d'applications.The candidate will be in charge of the development of the germanium plasma etching process.She/He will prepare her/his own samples and process them in order to develop a robust and reproducible etching process, which parameters will be tunable to control the final hole shape.Le candidat sera chargé du développement du procédé de gravure plasma dugermanium.Il ou elle préparera ses propres échantillons et les traitera de manière à développer un procédés de gravure robuste et reproductible, dont les paramètres seront adaptables pour modifier de façon contrôlée le profil des trous.With a background in micro and nanofabrication technologies and an appetite for experimental work in high tech facilities, the candidate must be anxious to perform rigorous process development. Good communication skills are required to work with students, research and technical staff and to document the developped process for future works.
La fabrication de transistors avancés comme les transistors à un électron ou les transistors à effet tunnel nécessitent la fabrication de motifs fins et controllés appelés des espaceurs. Ces espaceurs sont fabriqués en gravant de manière anisotrope un matériau déposé au préalable de manière conforme sur un motif sacrificiel, ce qui laisse un film sur le flanc du motif que l"on appelle l'espaceur. Dans ce projet, nous proposons de développer l'ensemble des procédés nécessaires à la formation d'espaceurs diélectriques de quelques nanomètres d'épaisseur. En utilisant des procédés de lithographie, de dépôt par couches atomiques et de gravure par plasmas, le candidat devra proposer un flow de procédé et développer les procédés technologiques nécessaires à la fabrication d'espaceurs nanométriques. Ces espaceurs seront utilisés par la suite pour la fabrication de transistors avancés.The Nanotechnologies and Nanosystems lab (LN2) is an international lab between Université de Sherbrooke and CNRS. Its researches are focused on micro and nano fabrication processes applied for electronics, energy and biological applications. Going from materials to systems, the LN2 researches are performed in close collaborations with major industrial partners.Le Laboratoire des Nanotechnologies et Nanosystèmes (LN2) est un laboratoire mixte international entre l'Université de Sherbrooke et le CNRS. Ses activités de recherche sont focalisées sur les procédés de micro et nano fabrications utilisés pour des applications dans le secteur de l"électronique, de l'énergie, et de la biologies. Avec une approche allant du matériau aux systèmes, le LN2 mène ses activités de recherche en partenariats avec les industriels reconnus des domaines d'applications.The candidate will be in charge of the development of the process flow and the single technological processes, more especially the plasma etching process.She/He will prepare her/his own samples and process them in order to deliver a methodology to form thin spacers in a dielectric material.Le candidat sera chargé du développement du flow de procédés et de chaque étape technologique mpliquée dans la fabrication des espaceurs, et plus particulièrement sur l'étape de gravure par plasmas.Il ou elle préparera ses propres échantillons et les traitera de manière à fabriquer des espaceurs nanométriques. Il ou elle proposera ainsi une méthodologie pour fabriquer de façon robuste et reproductible des motifs nanométriques.With a background in micro and nanofabrication technologies and an appetite for experimental work in high tech facilities, the candidate must be anxious to perform rigorous process development. Good communication skills are required to work with students, research and technical staff and to document the developped process for future works.
La catalyse organométallique a révolutionné la chimie de synthèse au cours des 40 dernières années. La diversité des réactions accessibles par celle-ci en fait un outil de choix. Pour obtenir un catalyseur efficace, il faut toutefois atteindre un équilibre entre sa stabilité et sa réactivité. Ces propriétés sont déterminées non seulement par le métal de transition utilisé, mais tout autant par les ligands du complexe. La synthèse de nouveaux types de ligands permet donc la conception de catalyseurs aux propriétés nouvelles. Nous nous intéressons particulièrement au développement de ligands carbène (NHC) anioniques chiraux. Nous avons développé une nouvelle famille basée sur les ylures de N-iminoimidazolium (Organometallics 2013, 1988). Ces composés sont obtenus par une voie synthétique simple et modulaire, pouvant mener rapidement à la création de librairies de complexes qui facilite l'étude de leur potentiel. Cette diversité est aussi cruciale pour l'optimisation précise de la réactivité des catalyseurs pour des méthodologies spécifiques. L’objectif du projet sera donc de synthétiser de nouvelles variantes chirales d’ylures de N-iminoimidazolium, précurseurs des ligands. Différents complexes organométalliques seront ensuite développés à partir de ceux-ci et seront testés dans des réactions modèles afin d’évaluer leur efficacité. Les catalyseurs les plus prometteurs donneront accès à des synthons utiles pour la synthèse de composés d’intérêt médicinal.The development of synthetic methodologies has been the central point of organic chemistry. With these advances, it is now easier to construct complex molecules rapidly with exquisite control at every step. The current challenge resides in lowering the environmental impact of these synthetic transformations so that future chemical processes do not yield large waste byproducts or extensive pollution. The goal of our research program is to develop synthetic methodologies with reduced environmental impact. Ultimately, the outcome of this research will serve as synthetic tools to facilitate the work of chemists in both academia and industry.Le développement de méthodes de synthèse est au centre de la chimie organique. Grâce aux progrès constants dans le domaine, il est maintenant plus facile de construire rapidement des molécules complexes avec un contrôle élevé à chaque étape. Le défi réside maintenant dans la réduction de l'impact environnemental de ces transformations synthétiques qu’elles ne mènent pas à la formation de grandes quantités de déchets ou une pollution étendue. Le but de nos recherches est de développer des méthodes de synthèse ayant un impact minimal sur l'environnement . Ultimement, nos recherches serviront à faciliter le travail des chimistes de synthèse.The goal of the proposed project will be to contribute to the research done in our group on organometallic catalysis. To ensure a rapid integration of the student and relevant work experience, his or her work will consist in the: 1) Synthesis of new ligand precursors; 2) Synthesis of new catalysts; 3) Synthesis of new substrates that will be investigated in model metal-catalyzed transformations. Following their synthesis, the student will himself the catalysts and substrates in synthetic methodologies. The student will have to optimize the different reaction conditions to achieve maximum synthetic efficiency.L'objectif du projet proposé sera de contribuer à la recherche effectuée dans notre groupe sur la catalyse organométallique. Afin d'assurer une intégration rapide de l'étudiant, son travail consistera en la: 1) synthèse de nouveaux précurseurs de ligands; 2) synthèse de nouveaux catalyseurs; 3) synthèse de nouveaux substrats qui seront étudiés dans des transformations synthétiques catalysées par des métaux. Après leur synthèse, l'étudiant étudiera lui-même ces catalyseurs et substrats dans de nouvelles méthodologies de synthèse. L'étudiant devra optimiser les conditions de réaction pour obtenir une efficacité synthétique maximale.The student must pursue an undergraduate degree in chemistry. The student will be supervised daily by a graduate student in my group, but is expected to have a minimum level of autonomy. Practical training in basic synthetic chemistry manipulations (e.g. flash chromatography, experiment preparation) is thus required. Strong aptitudes and interest for organic chemistry is desirable. Previous work terms in a synthetic chemistry research group would be a plus. This work term will provide the student with a first rate experience in the: 1) Multistep synthesis of chemically useful compounds; 2) Initiation in the field of synthetic methods development.
Les réactifs d'iode hypervalent sont d'un grand intérêt car ce sont des électrophiles polyvalents et des oxydants doux. Ils peuvent agir comme réactif de remplacement des métaux de transition toxiques souvent utilisés pour effectuer des transformations similaires. Un intérêt croissant est porté à cette chimie pour le développement de nombreuses méthodologies de synthèse.Une réaction particulièrement étudiée en raison de son grand potentiel est l'alpha-oxydation de composés carbonyle. C’est une réaction simple mais très importante, car elle permet ouvre une voie complémentaire pour fonctionnaliser la position alpha des carbonyles. Un réactif popularisé par Koser et al. pour cette transformation est le [hydroxy(tosyloxy)] iodobenzène, permettant l'alpha-tosyloxylation de cétones. En utilisant des variantes chirales de ce réactif, il est possible d'effectuer cette transformation de façon énantiosélective et de générer des alpha-tosyloxy cétones chirales non racémiques. C’est donc une transformation privilégiée, puisque ces produits sont des précurseurs chiraux polyvalents, permettant la synthèse divergente d'une grande variété de dérivés de cétones alpha-chirales. Cette méthodologie peut être développée au niveau catalytique.  Notre groupe a contribué à ce domaine spécifique au cours des dernières années. Par exemple, nous avons créé une nouvelle famille de catalyseurs, sur la base de la structure iodoaryloxazoline, pour l'alpha-tosyloxylation des dérivés cétoniques (ACS Catalysis 2012, 219; J. Org Chem 2012, 11283, Tet. Asymm. 2013, 1193). Nos catalyseurs sont parmi les meilleurs, tant en termes d'activité et de sélectivité, pour promouvoir cette transformation. Plus récemment, nous avons évoqué la possibilité que l'utilisation de nouveaux substrats pour accéder aux mêmes produits serait nécessaire pour obtenir de bonnes sélectivités (Chem. Eur. J. 2015, 11206), et confirmé notre hypothèse (J. Org. Chem. 2015, 6897, Org. Lett. 2015, 4918). Notre objectif est maintenant de capitaliser sur notre expertise afin de contribuer de la recherche à fort impact dans ce domaine.The development of synthetic methodologies has been the central point of organic chemistry. With these advances, it is now easier to construct complex molecules rapidly with exquisite control at every step. The current challenge resides in lowering the environmental impact of these synthetic transformations so that future chemical processes do not yield large waste byproducts or extensive pollution. The goal of our research program is to develop synthetic methodologies with reduced environmental impact. Ultimately, the outcome of this research will serve as synthetic tools to facilitate the work of chemists in both academia and industry.Le développement de méthodes de synthèse est au centre de la chimie organique. Grâce aux progrès constants dans le domaine, il est maintenant plus facile de construire rapidement des molécules complexes avec un contrôle élevé à chaque étape. Le défi réside maintenant dans la réduction de l'impact environnemental de ces transformations synthétiques qu’elles ne mènent pas à la formation de grandes quantités de déchets ou une pollution étendue. Le but de nos recherches est de développer des méthodes de synthèse ayant un impact minimal sur l'environnement . Ultimement, nos recherches serviront à faciliter le travail des chimistes de synthèse.The goal of the proposed project will be to contribute to the research done in our group on hypervalent iodine chemistry. To ensure a rapid integration of the student and relevant work experience, his or her work will consist in the: 1) Synthesis of new hypervalent iodine reagents; 2) Synthesis of new substrates that will be investigated in iodine(III)-promoted synthetic transformations. Following their synthesis, the student will himself test these reagents and substrates in novel synthetic methodologies. The student will have to optimize the different reaction conditions to achieve maximum synthetic efficiency.L'objectif du projet proposé sera de contribuer à la recherche effectuée dans notre groupe sur la chimie de l'iode hypervalent. Afin d'assurer une intégration rapide de l'étudiant, son travail consistera en la: 1) synthèse de nouveaux réactifs d’iode hypervalent; 2) synthèse de nouveaux substrats qui seront étudiés dans des transformations synthétiques impliquant l’iode hypervalent. Après leur synthèse, l'étudiant étudiera lui-même ces réactifs et substrats dans de nouvelles méthodologies de synthèse. L'étudiant devra optimiser les conditions de réaction pour obtenir une efficacité synthétique maximale.The student must pursue an undergraduate degree in chemistry. The student will be supervised daily by a graduate student in my group, but is expected to have a minimum level of autonomy. Practical training in basic synthetic chemistry manipulations (e.g. flash chromatography, experiment preparation) is thus required. Strong aptitudes and interest for organic chemistry is desirable. Previous work terms in a synthetic chemistry research group would be a plus. This work term will provide the student with a first rate experience in the: 1) Multistep synthesis of chemically useful compounds; 2) Initiation in the field of synthetic methods development.
Nous modélisons à l'aide de processus stochastiques l'évolution des taux de mortalités de différentes cohortes. Nous utilisons ensuite les modèles pour générer des scénarios où nous testons l'efficacité des instruments dérivés comme couverture du risque de longévité d'un assureur et d'un fond de pension. (Voir svp la description en anglais pour plus de details.)We study financial derivative instruments whose payoffs are determined by the survival of a cohort of people. These instruments are of great importance in transferring (some of) the longevity risk borne by pension funds and insurance companies to capital market participants interested in earning a premium for a risk that has a low correlation with their other market risks. This new, developing market offers tremendous opportunities. Some canadian pension funds, insurance cies, re-insurance cies, money managers and the Montreal exchange are showing a keen interest in the development of what is now being called the "life market". Le projet porte sur l'étude d'instruments financiers associés aux taux de survie d'une cohorte d'individus spécifiée à l'origine de la transaction. Ces instruments sont important pour le transfert de risque de longévité des fonds de pension, des compagnies d'assurance et de réassurance, vers les investisseurs des marchés des capitaux. Ces derniers peuvent ainsi obtenir une prime de risque qui a peu de corrélation avec leurs primes de marché. Ce marché offre des opportunités formidables : certains fonds de pension, certaines compagnies d'assurances/réassurances, certains gestionnaires de fonds et la Bourse de Montréal ont montré un vif intérêt pour ce marché.Participate in the models' developments. Participate in the testing using Monte-Carlo simulations.L'étudiant participera au développement des modèles et à leur test à l'aide de simulations de Monte-Carlo.A strong mathematical background is required. Plus some proficiency in computer programming (e.g. MATLAB, VBA, R or C). A background in finance or actuarial science is not required but would be a definite big plus. 
Ce projet consiste à exploiter les ondes ultrasonores guidées pour caractériser les matériaux. Une première partie du stage consiste à estimer les propriétés mécaniques de ces matériaux avec l'aide de modèles de propagation. Une seconde partie du stage consiste à mettre en place des approches d'imagerie pour détecter et localiser des diffuseurs inclus dans ces matériaux. Ces diffuseurs peuvent être des défauts ou des impédances mécaniques ajoutées. Ultrasound, guided waves, damage detection, damage imaging algorithms, piezoelectric transducers, micro-fabrication, active noise and vibration control.Ultrasons, ondes guidées, détection de défauts, algorithmes d'imagerie, transducteurs piézoélectriques, micro-fabrication, contrôle actif de bruit et de vibrations.The student will be involved in experimental work, including the implementation of signal processing tools on high-performance dedicated platforms, for both material properties characterization and localization of diffusers.L'étudiant devra réaliser des travaux expérimentaux, incluant la mise en oeuvre d'outils de traitement de signal sur des plates-formes dédiées de haute performance, à la fois pour la caractérisation des propriétés des matériaux et la localisation de diffuseurs.The student is expected to know the experimental techniques associated with mechatronics. The knowledge of ultrasound techniques is an asset.
Nous allons utiliser PRP19, un acteur central de la réponse aux dommages à l'ADN, comme E3 ubiquitine ligase pour établir une nouvelle stratégie qui facilitera l'identification systématique des substrats d'ubiquitination. À l'aide de cette méthode, nous produirons un portrait global des substrats de PRP19 durant le stress réplicatif, ce qui nous aidera à comprendre comment cette protéine essentielle fonctionne dans le maintien du génome. Nous anticipons que cette méthode sera hautement transférable à d'autres ubiquitine ligases. Ces travaux pourraient donc avoir un impact dans plusieurs aspects de la biologie cellulaire étant donné le rôle central de l'ubiquitination dans le métabolisme de la cellule. En identifiant les substrats spécifiques des ubiquitine ligases humaines, nous pourrons isoler les protéines ayant un bon potentiel au niveau médical dans cette classe de cibles pharmacologiques présentement sous-utilisées mais qui sont, à l'heure actuelle, le sujet d'étude de plusieurs essais cliniques sur divers types de cancers .Our main research focus is the cellular response to DNA damage which is key to the maintenance of genomic stability and the avoidance of cancer. We are interested in the molecular details of this response particularly the modulation of the activity of specific genome guardians by post-translational modifications namely ubiquitylation. By studying the DNA damage response and its regulation by the ubiquitylation machinery, we hope to provide novel strategies to modulate this response and sensitize cancer cells to the genotoxic agents used in chemotherapy.Notre sujet central de recherche est la réponse cellulaire aux dommages à l'ADN qui est cruciale pour le maintien de la stabilité du génome et la prévention du cancer.Nous sommes intéressés par les détails moléculaires de cette réponse, particulièrement par la modulation de l'activité de protéines gardiennes du génomes par des modifications post-traductionnelles nommément l'ubiquitination.En étudiant la réponse aux dommages à l'ADN et sa régulation par la machinerie d'ubiquitination, nous pourrons formuler de nouvelles stratégies pour moduler cette réponse et sensibiliser les cellules cancéreuses aux agents génotoxiques utilisées en chimiothérapie.The student will identify novel ubiquitylation targets of PRP19 using a proteomics assay and confirm the identity of these substrates in cells. To achieve these goals, the student will have the opportunity to learn and master many useful molecular biology skills including but not limited to: proteomics, immunoblotting, transfections, human cell culture... Although we expect a good level of autonomy and initiative on his/her part, the student will be supervised and helped by the principal investigator and graduate students in the lab throughout the internship.L'étudiant(e) identifiera de nouvelles cibles d'ubiquitination de PRP19 en utilisant une stratégie protéomique et confirmera l'identité de ces substrats dans les cellules. Pour réaliser ces objectifs, l'étudiant(e) aura la chance d'apprendre et de maîtriser plusieurs techniques de biologie moléculaire incluant : protéomique, immunobuvardages, transfections, culture cellulaire... Bien que nous nous attendions à un bon niveau d'autonomie et d'initiative des stagiaires, celui/celle-ci sera supervisé(e) et aidé(e) par le chercheur principal et par les étudiants aux cycles supérieurs du laboratoire durant le stage.The selected student will have to be highly motivated, creative and hard-working. The student has to have a relatively strong background in molecular biology and biochemistry. A desire to learn and a willingness to answer meaningful biological questions is also an asset that we look for in prospective students. 
Le compactage du sol est nécessaire pour obtenir un matériau dont les caractéristiques mécaniques (résistance et compressibilité) et hydraulique (perméabilité) correspondent aux spécifications de conception. Le contrôle de compactage est généralement effectué avec des nucléodensimètres, un équipement très coûteux, avec des coûts opérationnels élevés, en particulier pour être potentiellement dangereux pour l'opérateur. La méthode que nous développons - et doit être testée de manière approfondie sur le terrain - est basée sur des équipements peu coûteux, faciles à utiliser et non dangereux. Le projet comprend des travaux de terrain et de laboratoire (caractérisation), tous effectués par des stagiaires et supervisés par un étudiant diplômé et un technicien supérieur. Les résultats des différents équipements seront comparés.Geotechnical and geoenvironmental engineering.Géotechnique et géotechnique environnementalePerform compaction control in various sites across the province, using different types of equipment.Perform geotechnical characterization of the various soils brought from field trips.Effectuer le contrôle de compactage dans divers sites de la province, en utilisant différents types d'équipement.Effectuer la caractérisation géotechnique des différents sols testés.Basic knowledge in soil mechanics required.

Nlrx1, belongs to NLR family of intracellular sensors that regulate mayor cellular pathway including cell death and inflammation. Previous research implicated Nlrx1 in regulation of autophagy and reactive oxygen species production during viral infection. In addition most recent publication implicated Nlrx1 in regulation of the cell death in fibroblasts cultures.  Our preliminary data show that Nlrx1-/- mice are more prone to develop experimental autoimmune encephalomyelitis. The increased susceptibility of the Nlrx1-/- mice is associated with increased (2 fold) inflammatory infiltrate and induced astrogliosis (2 fold) compared to WT control. We also noted a drastic reduction (7 fold) in neuronal content in the spinal cords of Nlrx1-/- compared to WT mice. Such profound differences in the neuronal content cannot be explained by magnitude of the inflammatory response. Therefore, the cell death phenomenon that we observed has to be neuron specific. Aim 1 is to characterize inflammation-induced cell death in primary cultures from WT and Nlrx1-/-mice.Hypothesis: Nlrx1 inhibits inflammation-induced neuronal death. We will study inflammation-induced cell death in the mixed brain cultures that contain neurons, astrocytes, and microglia. In addition we will use oxygen/glucose deprivation model of stroke to screen several drag candidates. We will assess cell death by immunohistochemistry, flow cytometry, and Western blotting.Also, we utilize state-of-the-art behavior regognition system that will facilitate break-trough discveries in the domain of neurodegenerative diseases.The results of these studies will lay foundation for development of new therapeutical agents to treat neurodegenerative diseasesFor a long time, central nervous system was considered an immunoprivileged site for its limited arsenal to mount an inflammatory response. In the recent years, work of many researchers throughout the world demonstrated that the immune system plays a critical role in maintaining CNS homeostasis during healthy state and disease. Neuroinflammation emerged as a common denominator in many neurodegenerative diseases including multiple sclerosis, Parkinson’s disease, Alzheimer’s disease, amyotrophic lateral sclerosis, Huntigton’s disease, epilepsy, stroke, etc. In our lab we study neuroimflammation on different levels including cellular molecular biology, classic  immunology and neurosciences, and computerized animal behavior assessment.Be able to independently carry out project and present results during lab meetings. Help rest of the lab members. General duties include cell culture, DNA, RNA, and protein extraction and analysis.We are looking for students with general science background and knowledge of molecular biology. In addition we developing project detecting animal movements, so if you know R , Python or OPENCV we can have fun in programming.  Most importantly, we are looking for highly motivated individuals with excellent academic standings and good team players
The 2008 financial crisis highlighted the connectedness of financial institutions around the world. This networking can have important consequences, both positive and negative, for global and national financial systems.  In this context, network theory and social network analysis (SNA) can provide helpful tools and measures to better understand the effects of networks or any other phenomena of finance or, to quote Allen and Babus (2009): “Mapping the networks between financial institutions is a first step towards gaining a better understanding of modern financial systems.” The objective of this project is to study and analyse the topology and structure of different financial markets or networks, such as the mutual and pension funds networks, the syndicated loan market network and all the main securities markets. To do so, a comprehensive network theory approach that includes novel financial network analysis tools and metrics will offer an essential perspective on the underlying connections in the networks. Basic network structure metrics will be estimated, such as small-world statistic, scale-free parameters, etc. Further, novel network measures, which are typically developed in other fields, will be applied to the financial networks identified above: herd behavior, sources of diffusion, influential spreaders, bridges, adoption probabilities, mobility traces, etc.  Because different networks can emerge from the same connections (e.g., dual-mode network, correlation network, etc.), the metrics will be estimated for a variety of networks. The expected contributions of the project are both scientific and practical. International financial markets; risk management; systemic risk; financial institutions management; responsible financeThe student will work on the following tasks:Managing data:- Collecting data- Organize data into tables that can be used for testsProgramming and analysis of network measures and tests:- Programming of basic and novel network metrics in R (or Matlab)* In some cases, the student will be asked to read an article from the network literature (chosen by professor) and program the measure suggested in the paper in order to apply it to the financial network.- Analysis of network measures and results 1. Intermediate programming skills (R and/or Matlab)2. Basic / intermediate understanding of financial markets and securities3. Strong reading, understanding and analysis skillsThe student will either have a background in finance (or economics) with complementary programming skills or have a background in other fields (e.g. computers, physics, mathematics, sociology, etc.) with a knowledge of financial markets and securities. A basic knowledge of network theory is as asset. The student must be very autonomous and show initiatives. The student must speak and write in english or french

Dans la majorité des cas de fusion et acquisition transfrontalières, l'acquéreur provient d'un pays moins corrompu que le pays de l’entreprise cible. Cependant, il existe, dans les pays corrompus, des entreprises qui acquièrent des compagnies de pays "propres". Étant donné que les entreprises situées dans les pays corrompus n'ont pas d'expérience de fonctionnement en environnement propre, nous émettons l’hypothèse que les fusions « corrupt-to-clean » ne réussissent pas à long terme et que les acquéreurs ont tendance à vendre l’entreprise cible dans les années suivants l'acquisition.My research interests are mergers and acquisitions, corruption, financial integrity, corporate governance, media and investment.Mes intérêts de recherche sont les suivants : fusions et acquisitions, corruption; intégrité financière, gouvernance d’entreprise, média et l’investissement.To review the literature and to collect some data.Rédiger une revue de littérature, effectuer la collecte des données.background in finance, an interest in corporate finance, mergers and acquisitions, and corruption.
Le nombre de rapports associant des plasmides avec de multiples gènes conférant une résistance à un large spectre d'antibiotique a augmenté de façon spectaculaire au cours des dernières années. Les plasmides A/C multi-résistants sont à présent communément trouvés chez des pathogènes entériques dans l'environnement, chez des animaux d'élevage, dans des produits alimentaires et chez l'humain. Ainsi, ces plasmides représentent une menace sérieuse à la santé animale et humaine.Toutefois, la biologie et le fonctionnement des plasmides A/C sont mal connus. Les fonctions qui rendent leur propagation si efficace parmi les populations de bactéries entéropathogènes restent à déterminer.Nos travaux récents nous ont permis d'identifier plusieurs gènes clés sur les plasmides A/C qui semblent être essentiels dans le processus de régulation et de transfert des plasmides entre une cellule donneuse et une cellule réceptrice. Deux de ces gènes sont importants pour empêcher l'acquisition redondante de plasmides A/C par une cellule qui en contient déjà un, un phénomène appelé exclusion d’entrée. Ainsi, une cellule qui contient un plasmide A/C se comporte comme une cellule réceptrice réfractaire à l'acquisition d'une nouvelle copie du plasmide. Toutefois, nous avons aussi identifié dans l'îlot génomique SGI1 de Salmonella enterica qui est échangé grâce au plasmides A/C, un gène qui permet de contourner le mécanisme d’exclusion, facilitant ainsi l’exchange de SGI1 et de plasmides A/C entre cellules donneuses. Nous étudions comment se déroule le contournement de l’exclusion d’entrée. Our group investigates the molecular mechanisms contributing to exchanges of genetic material between bacteria (horizontal gene transfer) and the impact of these exchanges on the evolution of bacterial genomes. We use as a model a family of mobile genetic elements that are responsible for the dissemination of antibiotic resistance genes in pathogenic Enterobacteriaceae and Vibrio cholerae, the infectious agent causing the diarrheal disease cholera.Notre groupe étudie les mécanismes moléculaires qui contribuent aux échanges de matériel génétique entre bactéries (transfert horizontal de gènes) et l'impact de ces échanges sur l'évolution des génomes bactériens. Nous utilisons comme modèle une famille d'éléments génétiques mobiles qui sont responsables de la propagation des multi-résistances au antibiotiques chez les Enterobactéries pathogènes et Vibrio cholerae, l'agent infectieux qui cause le choléra.The student will have the opportunity to become familiar with the sterile manipulation of enteric pathogens (BSL 2 only) and the construction of mutants using modern gene disruption and modification techniques. During his internship the student will have the possibility to use a large array of microbiology and molecular biology techniques including gDNA or RNA extractions, PCR, agarose and polyacrylamide gel electrophoresis, high-throughput sequencing library construction, plasmid preparation, site-directed mutagenesis and diverse cloning methods.The student is expected to participate in lab meetings and other laboratory tasks.Le candidat ou la candidate aura l'opportunité de se familiariser avec les manipulations stériles de microorganismes pathogènes (BSL 2 seulement) et la construction de mutants en utilisant des techniques modernes d'interruption, de suppression et modification de gènes.Pendant le stage, la ou le stagiaire aura la possibilité d'employer ou de se familiariser avec un large éventail de techniques de biologie moléculaire telles que l'extraction d'ADN génomique ou d'ARN, la PCR, l'électrophorèse en gel d'agarose ou de polyacrylamide, la construction de librairies de séquençage à haut-débit, la préparation de plasmides, la mutagenèse dirigée ainsi que diverses méthodes de clonage. La participation de la ou du stagiaire aux réunions de laboratoire ainsi qu'aux autres tâches nécessaires au bon fonctionnement du laboratoire est attendue.We are seeking a student with an excellent academic record and a microbiologist, biochemist or molecular biologist background.Previous laboratory work experience is preferred but not mandatory.The student must be comfortable with working in level 2-biosafety laboratory and handling pathogenic microorganisms (Salmonella enterica, Vibrio cholerae).

For the past four decades, multidrug resistance (MDR)-conferring plasmids of the A/C group have been sporadically recovered from diverse Enterobacteriaceae and Vibrionaceae found in the environment, food producing animals, food products and humans. The number of reports associating A/C plasmids with genes coding for resistance against an extended spectrum of antibiotics in enteric pathogens such as Escherichia coli, Klebsiella pneumoniae, Salmonella enterica or Vibrio cholerae has been unsettlingly rising in the past few years. Furthermore, the contribution of A/C plasmids to the successful dissemination of the MDR-conferring Salmonella genomic island 1 (SGI1 or its variants) is an additional reason of concern. A/C plasmids are large (ca. 140 to 200 kb), broad host-range plasmids that spread very efficiently in bacterial communities by conjugation. Their successful dissemination is contributing to the emergence of enteric pathogens that are highly resistant to an extended spectrum of antimicrobials and represent a serious threat to both human and animal health. However, little is known regarding the basic biology of A/C plasmids and the genetic determinants that make their propagation among enteric pathogen so efficient. Our recent work allowed us to identify Hfq, a small conserved protein that acts as a small RNA (sRNA) chaperone in bacteria, as a positive regulator of transfer of A/C plasmids. This project aims at deciphering how Hfq and sRNAs influence the network of A/C plasmid-borne genes that regulate A/C plasmid transfer. Among other, we will use a new procedure that combines MS2-sRNA affinity purification and RNA-sequencing (MapR) to identify mRNA encoded by A/C plasmids that are targeted by sRNAs.We investigate the molecular mechanisms contributing to exchanges of genetic material between bacteria (horizontal gene transfer) and the impact of these exchanges on the evolution of microbial genomes. Our model is a family of mobile genetic elements that are responsible for the dissemination of antibiotic resistance genes in Vibrio cholerae and Salmonella enterica, the infectious agent causing the diarrheal disease cholera and salmonellosis, respectively. While rare in developed countries, the ancient deadly infectious disease cholera is still endemic in many third world and developing countries, and remains fatal in many part of the world with poor sanitation.The student will have the opportunity to become familiar with the sterile manipulation of enteric pathogens (BSL 2 only) and the construction of mutants using modern gene disruption and modification techniques. During his internship the student will have the possibility to use a large array of microbiology and molecular biology techniques including gDNA or RNA extractions, PCR, agarose and polyacrylamide gel electrophoresis, high-throughput sequencing library construction, plasmid preparation, site-directed mutagenesis and diverse cloning methods.The student is expected to participate in lab meetings and other laboratory tasks.We are seeking a student with an excellent academic record and a microbiologist, biochemist or molecular biologist background.Previous laboratory work experience is preferred but not mandatory.The student must be comfortable with working in level 2-biosafety laboratory and handling pathogenic microorganisms (Salmonella enterica, Vibrio cholerae).
Le projet de recherche consistera à effectuer le suivi populationnel du Tamia rayé (Tamias striatus) afin d'établir les déterminants du succès reproducteur et de la survie chez cette espèce. Ce projet de recherche fait partie d'un programme de recherche multidisciplinaire, qui regroupe les universités Bishop’s, UQAM et de Sherbrooke, et qui vise à documenter et quantifier d'autres axes de recherche tels que le comportement, la physiologie et la structure génétique de population des tamias. The general objective of our research is to understand the processes that generate and maintain biodiversity, mainly through the establishment of evolutionary related parameters in their ecological context. Research projects in our laboratory usually involve molecular ecology, and population dynamics to study wild animal populations.Nos travaux de recherche visent à comprendre les processus qui génèrent et maintiennent la biodiversité, principalement par la détermination des processus évolutifs dans leur contexte écologique. Les projets de recherche dans le laboratoire intègrent habituellement l’écologie moléculaire et la dynamique des populations pour étudier les populations animales en milieu naturel. The intern involvement in the project will be important, as he/she will contribute to the population monitoring (field work), individual measurements, telemetry, and blood and tissue sampling. He/she will also be involved in the data and samples compilation and management.La participation du stagiaire au projet sera importante car il/elle contribuera au suivi de la reproduction et participera à la capture et au marquage des individus. Le/la stagiaire participera aussi à la prise des mesures morpho-métriques (tailles, poids, etc.) ainsi qu'au suivi télémétrique des tamias pour documenter leurs déplacements au cours de l'été. Finalement, il/elle effectuera des prélèvements d'échantillons sanguins et de tissus sur tous les individus (adultes et juvéniles) et veillera à la compilation, l’analyse, et l'entreposage de ces échantillons.
l'étudiant devrait comprendre le projet même s'il n'est pas nécessaire de parler anglais. la comprehesnion en Anglais est importante vu que les documents sont en anglais.Planetary boundaries demarcate a “safe operating space” forhumanity and have been proposed as a new framework for understanding global environmental sustainability. Many companies and other actors wish to quantify environmental impacts, from e.g. products, in the language of planetary boundaries and explore the opportunities this gives for managingthe impacts, but currently, no methods or tools exist. The overall objective of this proposed research project is to construct an operational planetary boundaries methodology for life cycle impact assessment (LCIA). Oneobjective is defined to meet this goal: 1) Develop framework for aplanetary boundaries LCIA methodology. The project will advance the intern’s already well-established expertise on the subject and provide the partner organisation with the theoretical insight and tools required to use the planetary boundaries framework intheir decision making.Life cycle assessment sustainable developpement EcodesignDéveloppement durable empreinte carboneAnalyse du cycle de vie During the project, student will see themselves becoming increasingly careful in their project work, mindful of their role in providing accurate results, and above all, feeling a sense of ownership and responsibility for the project and its progress. The student will be the leader in the above-mentioned research project. Hence, the student will be in charge of organizing the final product of the project, be it a paper and/or a presentation. The student’s project is a reasonable scope to ensure the likelihood that, within twelve weeks, the student will be able to describe results in a presentation at the Research Forum at the faculty of engineering, and, where possible, obtain publishable results.Please note that opportunities to pursue graduate studies (M.Sc.A or Ph.D) will also be offered to successful candidates, including funding trough the supervisor’s finding or the Globalink Graduate fellowshipMême commentaire. During the project, student will see themselves becoming increasingly careful in their project work, mindful of their role in providing accurate results, and above all, feeling a sense of ownership and responsibility for the project and its progress. The student will be the leader in the above-mentioned research project. Hence, the student will be in charge of organizing the final product of the project, be it a paper and/or a presentation. The student’s project is a reasonable scope to ensure the likelihood that, within twelve weeks, the student will be able to describe results in a presentation at the Research Forum at the faculty of engineering, and, where possible, obtain publishable results.Please note that opportunities to pursue graduate studies (M.Sc.A or Ph.D) will also be offered to successful candidates, including funding trough the supervisor’s finding or the Globalink Graduate fellowshipAny person wishing to apply should be highly motivated, dynamic and autonomous. Knowledge:Candidate should have prior knowledge in engineering (environmental, civil, chemical or sustainable) with a desire to perform a research project and to develop their skills.Skills/Abilities/Aptitudes:Problem solving, Critical thinking, RigorousSelf-motivated, Desire to learn.Team work, Ability to communicate and work with othersI look forward to hosting and mentoring you here at UdeS.All the best,Professor. Ben Amor
l'étudiant devrait comprendre le projet même s'il n'est pas nécessaire de parler anglais. la comprehesnion en Anglais est importante vu que les documents sont en anglais.A full life cycle assessment (LCA) is usually a time, energy, and data-intensive process requiring sophisticated methodology. Moreover, rapid growth in LCA methodological developments applied to green building has generated a large body of work that may appear to lack direction.This research project propose that environmental impact meta-analysis of green building highlights several key, sensitive parameters, provides a better understanding of the variability in LCA results, and then proposes a methodology to establish a simplified, streamlined approach based on regressions built on these key parameters. Green Building environmental performance can be linked to three essential components: technological (e.g., material choices), geographical (e.g., electricity mix), and LCA methodology (e.g., system boundaries).A regression will be derived based on detailed and published LCA results. Simple Environmental performance (i.e., emissions) curves depending on average on-site configurations and lifetime are proposed as a first step toward the proposed simplified and streamlined approach. This research will present a simplified model as an alternative to detailed LCA. The methodology is applied as a first trial to green building and could be expended to other system such as energy systems. Finally, the proposed approach will be helpful to identify research thrusts on how to further develop LCA methodology and improve obtained results in the field of green building. Sustainable development and Life cycle assessment;Life cycle costing;Applied to the Energy, Buildings and Materials Sectors.développement durable et analyse du cycle de vie génie du batiment. During the project, student will see themselves becoming increasingly careful in their project work, mindful of their role in providing accurate results, and above all, feeling a sense of ownership and responsibility for the project and its progress. The student will be the leader in the above-mentioned research project. Hence, the student will be in charge of organizing the final product of the project, be it a paper and/or a presentation. The student’s project is a reasonable scope to ensure the likelihood that, within twelve weeks, the student will be able to describe results in a presentation at the Research Forum at the faculty of engineering, and, where possible, obtain publishable results.Please note that opportunities to pursue graduate studies (M.Sc.A or Ph.D) will also be offered to successful candidates, including funding trough the supervisor’s finding or the Globalink Graduate fellowshipMême commentaire. During the project, student will see themselves becoming increasingly careful in their project work, mindful of their role in providing accurate results, and above all, feeling a sense of ownership and responsibility for the project and its progress. The student will be the leader in the above-mentioned research project. Hence, the student will be in charge of organizing the final product of the project, be it a paper and/or a presentation. The student’s project is a reasonable scope to ensure the likelihood that, within twelve weeks, the student will be able to describe results in a presentation at the Research Forum at the faculty of engineering, and, where possible, obtain publishable results.Please note that opportunities to pursue graduate studies (M.Sc.A or Ph.D) will also be offered to successful candidates, including funding trough the supervisor’s finding or the Globalink Graduate fellowshipAny person wishing to apply should be highly motivated, dynamic and autonomous. Knowledge:Candidate should have prior knowledge in engineering (environmental, civil, chemical or sustainable) with a desire to perform a research project and to develop their skills.Skills/Abilities/Aptitudes:Problem solving, Critical thinking, RigorousSelf-motivated, Desire to learn.Team work, Ability to communicate and work with othersI look forward to hosting and mentoring you here at UdeS.All the best,Professor. Ben Amor
L'hème est requise pour de nombreuses fonctions métaboliques (e.g. respiration, biosynthèse des acides aminés, détoxification de substances nocives). Ce qui en fait un micronutriment essentiel pour tous les organismes. Des défauts à biosynthétiser ou acquérir l'hème correctement engendrent des maladies qui rendent plus vulnérables les organismes. Ce qui peut s'avérer être fatal. De plus, il a été démontré que l'hème est requise pour plusieurs pathogènes (e.g. bactéries, levures) qui infectent les cellules humaines. L'hème est donc également un facteur de virulence. Il est donc critique de comprendre les bases moléculaires des sentiers d'acquisition de l'hème. Le projet de recherche proposé utilisera un système modèle permettant de caractériser et découvrir de nouvelles protéines impliquées dans l'acquisition d'hème. De plus, de nouveaux inhibiteurs seront testés afin de vérifier leur pouvoir comme drogues antifongiques. En effet, ils seront dirigés de façon spécifique au niveau de récepteurs membranaires localisés à la surface des levures afin d'empêcher ces dernières d'acquérir l'hème et d'infecter les cellules hôtes.Heme, iron and copper transport systems; Metalloregulatory sensors; Iron- and copper-responsive genes; Metal trafficking pathways; Metalloenzymes; Fungi as model systems.Systèmes de transport du fer, de l'hème et du cuivre; Métallorégulateurs; Gènes régulés par les ions métalliques; Sentiers de distribution des ions métalliques; Métalloprotéines; Organismes modèles fongiques à bourgeons, à fission et filamenteux.The student will be involved in a research projet in which he/she will have to apply molecular and cellular approaches to conduct biological experiments.L'étudiant se verra confier une série d'expériences à réaliser sur lequelles il pourra mettre en applications plusieurs approches différentes de biologie moléculaire et cellulaire. L'étudiant sera appelé à développer un sous-projet de façon autonome et ce, dans le cadre du projet principal.Highly interested student who is eager to learn molecular and cellular biology as well as yeast genetics.
Des études ont montré que les micronutriments tels le cuivre et le zinc sont nécessaires pour une progression normale de la méiose. Des concentrations insuffisantes de ces ions provoquent des arrêts ou erreurs de la méiose, pouvant causer l'anaploidie, réarrangements chromosomiques et/ou infertilité. Malgré le fait qu'il est connu que les oligo-éléments sont requis lors de la méiose, les protéines responsables de leur transport et leur distribution sont largement inconnues. L'organisme modèle Schizosaccharomyces pombe compte parmi les meilleurs systèmes afin de comprendre les protéines et mécanismes qui régissent les étapes de la méiose et ce, de son initiation à la formation des gamètes (spores). De plus, plusieurs protéines spécifiques à la méiose chez S. pombe sont fortement conservées chez les cellules humaines. Le projet proposé consistera à caractériser de nouvelles métalloprotéines dont les activités de signalisation sont requises pour le bon déroulement de la méiose. Parmi les souches spécialisées que nous utilisons, on compte celles possédant la kinase Pat1-ts, qui, une fois inactivée, permet l'entrée synchrone en méiose. Ce système permet l'étude à l'échelle moléculaire de chacune des étapes de la méiose, permettant ainsi d'identifier des régulateurs qui contrôlent chacune des phases méiotiques. D'autres souches spécialisées nous permettent d'effectuer des études cytologiques à travers le programme de différenciation cellulaire.  L'apprentissage de ses approches permettront à l'étudiant de découvrir l'importance de plusieurs protéines impliquées dans chacune des étapes de la méiose et ce, afin de pouvoir générer des gamètes haploides viables et génétiquement fertiles.On a daily basis, micronutrients serve as catalytic and structural cofactors for many enzymes that are intimately linked to essential cellular functions. Dysfunction of micronutrient-dependent proteins underlies severe human disorders including anemia, metabolic syndromes and neurodegenerative disorders (e.g. SLA, Alzheimer, Parkinson). In the case of pathogenic fungi, acquisition of micronutrients is so critical that they have evolved in order to "steal" micronutrients from their host or environment. Our studies consist to identify fungal molecules and mechanisms that are involved in the regulation and transport of micronutrients, including a number of proteins that play crucial roles fungal virulence.Sur une base quotidienne, les oligo-éléments sont utilisés comme co-facteurs par plusieurs enzymes qui catalysent des réactions indispensables chez les cellules. Le malfonctionnement de métalloenzymes entraîne des déficiences importantes qui peuvent être la cause ou participer à l'instauration de maladies telles les anémies, les syndromes métaboliques ou encore des désordres neurodégénératifs (e.g. ALS, Alzheimer, Parkinson). Dans le cas des levures pathogènes, l'acquisition des oligo-éléments est tellement cruciale qu'elles ont évolué afin de pouvoir "les voler" des cellules hôtes qu'elles infectent ou de leur environnement. Nos travaux consistent à caractériser ces molécules qui confèrent  des avantages aux champignons.The student will be invloved in a research project in which he/she will have to apply molecular and cellular approaches to conduct biological experiments.L'étudiant se verra confier une séries d'expériences à réaliser sur lesquelles il pourra mettre en applications plusieurs approches différentes de biologie moléculaire et cellulaire. L'étudiant sera appelé à développer un sous-projet de façon autonome et ce, dans le cadre du projet principal.Highly interested student who is eager to learn molecular and cellular biology as well as yeast genetics.
La protéine SOCS1 régule négativement la signalisation des récepteurs des cytokines et un rôle de suppresseur de tumeur lui est attribué dans le foie. Nos travaux ont démontré que l’action antitumorale de SOCS1 impliquerait outre l’inhibition de l’inflammation, l’activation du suppresseur de tumeur p53 et une répression de la signalisation du récepteur du facteur de croissance des hépatocytes (MET). Toutefois, son rôle dans le cancer colorectal (CCR) serait dépendant du contexte cellulaire. En effet, nous avons démontré que SOCS1 est oncogénique dans plusieurs lignées cellulaires de CCR, mais que la délétion de son gène dans les cellules épithéliales intestinales (CEI) chez la souris (Socs1∆cei) mène au développement de la colite sévère et des lésions cancéreuses. Le but du projet est d’élucider les mécanismes moléculaires sous-jacents à la carcinogenèse intestinale chez les souris Socs1∆cei. Pour ce faire, l’expression et le statut d’activation du récepteur MET, de p53 et autres cibles de SOCS1 seront évalués par analyses immunohistologiques, par immunofluorescence et immunobuvardages de même que par PCR en temps-réel. Une meilleure compréhension des déterminants moléculaires par lequel SOCS1 dans les CEI protège contre le CRC associé à l’inflammation pourrait mener à l’identification de cibles cellulaires pour le développement de thérapies innovante contre le CRC.Doctor Caroline Saucier’s research program seeks to dissect systematically the proximal and downstream signaling events regulated by RTK in the control of biological processes fundamental for the initiation and metastatic progression of cancer.  To this end, Doctor Saucier’s team integrates a variety of molecular and cellular biological approaches, both in vitro and in vivo, in the particular context of the hepatocyte growth factor (HGF) RTK, the receptor Met.  The ultimate goal of this research program is to identify molecular targets suitable for the development of innovative cancer therapies or biomarkers to predict recurrence and metastatic progression in cancer patients.Le programme de recherche de la Pre Caroline Saucier tente de définir la contribution individuelle des diverses protéines de signalisation engagées par ces récepteurs dans les processus biologiques qui sont essentiels à l'initiation et à la progression métastatique du cancer, ainsi que les mécanismes sous-jacents. Pour ce faire, son équipe utilise des approches de biologie moléculaire et cellulaire, tant in vitro qu'in vivo, en exploitant comme modèle le récepteur du facteur de croissance des hépatocytes, le récepteur Met. Le but ultime de ce programme de recherche est d’identifier de nouvelles cibles moléculaires permettant l’élaboration de thérapies innovantes contre le cancer During their formation, the student will be trained to master a variety of molecular and cellular biology techniques.  The student is expected to play an active role in all aspects of their project.  This includes the literature follow up, the experimental design and the interpretation of their data.Durant son stage, l’étudiant sera amené à maitriser des concepts clés de la physiopathologie des maladies inflammatoires de l’intestin. Il jouera un rôle actif dans tous les aspects de son projet (suivie bibliographique, conception des expériences et interprétation des résultats).Laboratory experience and a good background in molecular and cell biology, intestinal epithelial biology and/or cancer would be an asset. Passion for scientific research and the aptitude to well integrate a team are a must.
Lac Pulse est le plus grand projet jamais réalisé limnologie au Canada pour évaluer l'état de santé des lacs canadiens. Elle est née de la collaboration de 14 universités. Pendant plus de trois ans, l'équipe de recherche échantillonera plus de 680 lacs à travers le Canada pour une myriade de variables, de la génomique à l'optique, y compris la biologie, la physique et la chimie. L'objectif final est de développer de nouvelles méthodes pour surveiller les lacs (par exemple, la télédétection) et de nouvelles connaissances limnologiques. Consultez lakepulse.ca pour plus d'informations.This project will focus on broad topic of limnology.Ce projet portera sur la limnologie.The student will participate in the second field campaign of Lake Pulse. Their role will be to sample about 50 lakes across a vast swath of Canada with a team of 4 people.L'étudiant participera à la deuxième campagne de Lake Pulse. Leur rôle sera d'échantillonner environ 50 lacs dans une vaste étendue du Canada avec une équipe de 4 personnes.This project is best suited for students that truly enjoy field and team work, sometimes in difficult climatic conditions. A basic knowledge of field techniques is definitely useful.

Ce projet s'inscrit dans un contexte d'innovation technopédagogique à l'Université de Sherbrooke qui vit actuellement un virage numérique important et s'engage dans le développement d'applications mobiles pour soutenir l'apprentissage dans les différentes facultés et la mise en collaboration avec les partenaires scolaires et communautaires. Dans le cadre de ce projet de stage, l'étudiant sera amené à collaborer à une recherche, dont l'équipe est composée de 3 professeurs chercheurs provenant de la faculté d'éducation (pédagogie et didactique) et des sciences humaines (géomatique). Cette recherche se réalisera auprès de différents acteurs de la formation concernés par l'enseignement de la géographie. Ces acteurs pourront être des enseignants du primaire, des enseignants du secondaire, des enseignants du supérieur, des conseillers pédagogiques ou des enseignants en formation. La problématique globale de ce projet de recherche concerne l'usage des technologies mobiles en enseignement pour soutenir l'apprentissage de la géographie. Le problème spécifique auquel s'adresse ce projet est le manque de connaissances concernant les pratiques mises en oeuvre dans les différents milieux d'enseignement ciblés, les savoirs et les compétences des enseignants (didactiques, pédagogiques, technologiques et technopédagogiques), et les besoins de formation que ces derniers expriment. Cette recherche s'inscrit dans une démarche qualitative dont l'objectif sera de faire ressortir différents portraits, postures, modèles et caractéristiques d'acteurs selon les contextes d'expérience, d'enseignement et de formation dont ils proviennent.  Didactique de la géographie et technologies éducatives. Ce premier domaine consiste en l'étude de l'enseignement et de l'apprentissage de la géographie, du primaire au supérieur. Le second domaine quant à lui concerne l'étude de l'enseignement et l'apprentissage avec les technologies numériques. L'étudiant jouera le rôle d'auxiliaire de recherche et participera aux activités de l'équipe engagée dans ce projet de recherche. Les activités à réaliser pour mener ce projet de stage consisteront en des rencontres d'équipe afin de finaliser la problématique de recherche et le cadre théorique avec l'équipe de professeurs. Il s'agira également de finaliser les outils de collectes de données qui seront constitués de questionnaires, de guides d'entrevue et de canevas d'expérimentation d'application mobile. L'étudiant aura à recruter, contacter et rencontrer les enseignants participant à la recherche. L'étudiant devra avoir un esprit de synthèse, être en mesure de lire, comprendre et interpréter des écrits scientifiques en éducation. Cette personne devra avoir une bonne connaissance des démarches de recherches scientifiques en sciences humaines. Avoir mené des entrevues semi-dirigéee serait considéré comme un atout.Une grande capacité à collaborer, communiquer, une autonomie et un esprit d'initiative sont des qualités indispensables. 
Cette recherche s'intéresse au travail des enseignants de la formation professionnelle (enseignants en coiffure, mécanique, pâtisserie etc.). Le métier d'enseignant de la formation professionnelle est peu connu, mais pas moins utile, car il contribue à la formation de la main d'œuvre qualifiée si nécessaire pour l'économie de chaque pays. Pourtant, peu de recherches y sont consacrées. L'objectif de cette recherche est de documenter et de comprendre en profondeur le travail des enseignants de métiers, c'est à dire des enseignants qui exercent leur métier dans les centres de formation professionnelle. Nous accompagnerons plusieurs enseignants sur une journée complète de travail pour observer de près en quoi consiste leur activité quotidienne. Plusieurs objectifs sont visés: 1/décrire le travail des enseignants pour démystifier ce métier peu valorisé dans le domaine de l'éducation, 2/identifier des besoins potentiels en formation afin d'améliorer l'offre actuelle de formation à l'enseignement professionnel et 3/identifier des situations de travail qui ont un fort potentiel d'apprentissage et qui pourraient être utilisées comme support pour la formation.A la frontière entre le domaine de la formation professionnelle et celui des sciences du travail, le projet est mené dans une démarche de didactique professionnelle. En considérant que le métier s'apprend en se confrontant à des situations professionnelles porteuses d'apprentissage et de développement, la didactique professionnelle consiste à mobiliser des instruments théoriques et méthodologiques propres à plusieurs disciplines (didactiques, psychologie du travail, psychologie du développement, ergonomie) dans une visée de conception et d'amélioration de la formation des personnes au travail et pour le travail. Observer les professionnels travailler permet de concevoir des situations d'apprentissage efficaces pour les novices.L'étudiant accompagnera la chercheure dans le recueil des données sur le terrain. Il réalisera la transcription et le traitement des données audio. Il participera, avec la chercheure, à l'analyse et à l'interprétation des données. Il fera des lectures en français et en anglais dans le domaine de la didactique professionnelle et réalisera des notes de lecture utiles pour la recherche en cours. Enfin, il participera à la réalisation de séquences de formation inspirées des situations de travail observées et recueillies après des enseignants de métiers.L'étudiant qui postulera pour ce travail devra être intéressé par le domaine de la formation professionnelle et avoir des connaissances théoriques dans l'un des domaines suivants : ergonomie, psychologie du travail, éducation pour adultes, ingénierie de formation, ethnographie ou équivalent. L'expérience dans la recherche n'est pas requise. L'étudiant devra être autonome dans l'utilisation des équipements vidéo et audio (caméras et enregistreurs numérique grand public).
This project looks to help validate and improve the breast cancer imaging method being developed in the laboratory of Professor Van Houten.  The project involves the development of new 3D motion imaging technics and image processing methods to calculate interior mechanical properties based on exterior surface data.  The imaging is provided by 3D Digital Image Correlation methods and multi-frequency vibration.  The measured motion data is then processed by imaging algorithms developed within the lab that permit the estimation of the mechanical properties of the breast tissue.The research area of this projet is the medical imaging field known as Elastography, where the mechanical properties of soft tissue, such as the brain and liver, are calculated through non-invasive methods.  This projet is specifically in the field of Digital Image Elasto-Tomography, a novel breast cancer imaging method being developed in Professor Van Houten's lab at the University of Sherbrooke.  This method involves the use of an array of digital camera callibrated to provide motion imaging in 3D to determine the mechanical properties on the interior of the breast.  Regions of high stiffness are possible cancerous tumors.The student will work to develop and put in place the improved techniques they develop during the project. The student can focus on developping control methods for the multi-frequency vibration source.  This project involves high speed vibration control.  The student could also focus on software development for the method, developing user friendly, automated methods fo aide in image processing and image reconstruction.  This project involves programming mechanical models, mathematical methods or web based user interfaces.The skills required include experience in mechanical actuation and control and/or programming experience in Python or similar a language.  Image processing methods and/or web development experience are also helpful.  In general, a background in Mechanical or Mechatroncis Engineering or Computer Science would be suitable for the project.  Experience in LabView or CompaqRIO programming is also an advantage.
This project looks to improve the MR Elastography imaging system in place at the Medical Research Center at the University of Sherbrooke.  There are multiple parts of the project that can be improved.  The mechanical actuation system used to generate motion within the tissue can be improved from its current design.  This system uses piezoelectric drivers to generate precise vibrations within the imaging field.  There are also mutliple improvements that can be made to the software system that is used to generate the images.  This includes programming new image treatment and mechanical modeling routines.The research area of this projet is the medical imaging field known as Elastography, where the mechanical properties of soft tissue, such as the brain and liver, are calculated through non-invasive methods.  This projet is specifically in the field of Magnetic Resonance Elastography, which uses MRI data to determine the mechanical properties.  The data is obtained while the tissue is in motion, and the MRI provides exact measurements of the displacement, which are then converted into images of the stiffness and viscocity of the tissue.  The method is used in a range of applications, such as cancer and functional imaging.The student will work to develop and put in place the improved techniques they develop during the project.  For example, for the actuator project, the student will design and test new actuator concepts, including overseeing their fabrication in the university workshop.  The final design will then be tested in an imaging experiement with a phantom or suitable imaging target.  For the software project, the student will design and test new software structures that will aide in image creation or automated image treatment.  These methods will be put in place and tested by the student and outside users.The skills required include experience in mechanical actuation and control and/or programming experience in Python or similar a language.  Image processing methods and/or web development experience are also helpful.  In general, a background in Mechanical or Mechatroncis Engineering or Computer Science would be suitable for the project.

In Weyl semi-metal, a magnetic field induces a voltage and an electric field induces a magnetization. This crossedelectromagnetic response, could, for example, be exploited in novel types of memory elements.The effect of Coulomb interactions on the transport properties of Weyl semi-metals has been studied in the semiclassicalBoltzmann regime. However, little is known about the impact of interactions in the quantum regime and in the strongly correlated limit. Dynamical mean-field theory (DMFT) is a powerful methodto make headway along this direction. We have found how to generalize DMFT in the presence of a magnetic field and also how to perform analytic continuation of data obtained from Quantum Monte Carlo calculations to obtain all transport coe cients. These unique skills will allow us to predict the temperature- and magnetic-field-dependence of transport coe fficients in interacting Weyl semi-metals.Prof. Tremblay is part of the a large "Institut quantique". The theory group for quantum materials is comprised of four Faculty memters and about 15 graduate stugents, and three postdocs. We have access to one of the largest computers in Canada. In toplogical materials, the geometry of electronic bands is described by integer numbers known as toplogical invariants. These invariants are insensitive to many microscopic details. Topological properties are usually associated with band insulators and with superconductors because energy gpas protect from perturbations. However, it has been discovered recently that gapless semimetals can also be non-trivial in three dimensions, as long as they contain so-called Weyl nodes. A Weyl node is a crossing between two non-degenerate electronic bands around which the dispersion is linear. In topological materials, the geometry of electronic energy bands is described by nonzero integers known as topological invariants.These invariants are immune to many microscopic details of the material. Topological properties are commonly associated with bulk insulators and superconductors, because energy gaps therein provide a protection against perturbations.However, a recent development in the field has been the realization that gapless semimetals may also be topologically nontrivial in three dimensions, insofar as they host Weyl nodes. A Weyl node is a point of contact between two nondegenerate electronic energy bands, around which the energy dispersion is linear.The intern will help with the PhD project of a student, but should be able to take initiatives and define interesting problems. The intern should learn the basis of topological band theory as well as the basis for second quantization and Green functions. After, it will be necessary to become familiar with the Two-Particle Self-Consistent Approach. It will be necessary to analyze results, present them in graphical form and participate in their interpretation to write a publication. The intern will join the project of a PhD student.The intern will learn the basis of topological band-theory and the basis of second quantization and of Green functions.Then it will be necessary to acquire some familiarity with dynamical mean field theory and learn to run sophisticated programe on supercomputers.It will be necessary to analyze the results, to present them graphically and to participate in their interpretation to write a paper. Required skills:* Very good knowledge of statistical physics and quantum mechanics (two courses each preferably)* Some experience with programming* A taste for mathematics and theoretical physics* Excellent grades in theoretical physics and mathematics courses. 
We have developed sophisticated methods that allow us to explore the properties and pairing mechanism of high-temperature superconductors. In a somewhat paradoxical way, these materials become superconducting when charge carriers are added in an insulator. The type of superconductivity that appears then is very different from what is predicted by standard theory. This superconductivity is called "strongly correlated". It also occurs in other types of materials. The objective of this internship is to compute superconducting properties for various materials. This allows us to to verify the validity of the new theoretical approaches based on new concepts, powerful algorithms and direct contact with experimentLa supraconductivité est un phénomène remarquable apparaissant à basse température. Un supraconducteur peut transporter le courant électrique sans résistance et manifester des propriétés quantiques à des échelles macroscopiques. La supraconductivité a été comprise comme un réarrangement des électrons en paires dont la phase est identique et qui se déplacent rigidement. L'origine de cet appariement est normalement une attraction effective entre électrons venant des vibrations cristallines.Ce fût un choc lorsqu'on découvrit que les matériaux où la supraconductivité apparaît à la température la plus élevée sont des céramiques où les électrons se repoussent, ne s'attirent pas.Superconductivity is a remarkable low temperature phenomenon. A superconductor can carry electrical current without any resistance and can display quantum properties on macroscopic scales. Superconductivity has been understood as arising from the rearrangement of electrons into pairs that lock in phase and move rigidly. The origin of this pairing is normally an effective attraction between electrons that arises from lattice vibrations.It came as a shock when it was discovered that the materials where superconductivity appears at the highest temperature are ceramics where there is an effective repulsion, not attraction, between electrons. Le ou la stagiaire se joindra au projet de doctorat d'un étudiant. Le ou la stagiaire devra apprendre la théorie BCS de la supraconductivité, ainsi que les bases de la seconde quantification et des fonctions de Green. Ensuite, il faudra se familiariser avec la théorie de champ moyen dynamique et apprendre à exécuter des programmes sophistiqués sur des superordinateurs.  Il faudra analyser les résultats, les présenter sous forme graphique et participer à leur interprétation afin de rédiger une publication. The intern will join the project of a PhD student.The intern will learn the BCS theory of superconductivity and the basis of second quantization and of Green functions.Then it will be necessary to acquire some familiarity with dynamical mean field theory and learn to run sophisticated programe on supercomputers.It will be necessary to analyze the results, to present them graphically and to participate in their interpretation to write a paper. Compétences requises:* Bonne connaissance de la physique statistique et de la mécanique quantique (2 cours chacun préférablement).* Un peu d'expérience de programmation.* Un goût pour les mathématiques et les théories physiques.* D'excellentes notes dans les cours de physique théorique et de mathématiques.

The experimental groupe of Professor Fournier in Sherbrooke has already made breakthroughs in this area. This project aims at assisting their reserach by predicting theoretically the magnetocaloric properties of new materials using the most sophisticated methods of electronic structure calculations. This research will also allow us to make advances in the fundamental aspects of the problem. My group is part of the "Institut quantique" that was awarded a 33.5M$ grant in 2015 and that focuses on quantum matter and quantum information. The quantum-materials theory group comprises four professors, about 15 graduate students and four postdocs. We have access to one of the most powerful supercomputers in Canada. The basic idea of the magnetocaloric effect is usually discussed in a first statitical mechaniocs course. Since the entropy of free spins is a function of H/T, where H is the magnetic field and T the absolute temperature, it is possible to cool a material by adiabatically decreasing its temperature. By finding a material with the right properties, it becomes possible to replace our home refrigerators by systems that are less detrimental to the environment, less expensive and less noisy. The intern will help with the PhD project of a student, but should be able to take initiatives and define interesting problems. The intern should learn the basis of electronic structure calculations as well as the basis for second quantization and Green functions. It will be necessary to analyze results, present them in graphical form and participate in their interpretation to write a publication. Required skills:* Very good knowledge of statistical physics and quantum mechanics (two courses each preferably)* Some experience with programming* A taste for mathematics and theoretical physics* Excellent grades in theoretical physics and mathematics courses. 
Pour le cancer de la prostate, le biomarqueur sérique approuvé est un antigène spécifique de la prostate (APS). Alors que l'APS sanguin reste le seul test de diagnostic utilisé, il présente de graves inconvénients, en particulier pour la détection précoce, car les niveaux de PSA élevé ne signifie pas nécessairement un cancer de la prostate.  Il existe un besoinpour des procédés plus spécifiques pour le dépistage précoce, des procédés qui facilitent la surveillance de la progression du cancer de la prostate, ainsi que le suivi de l'efficacité de thérapies ciblées. Nous avons montré que PACE4, une enzyme de la famille des PCs est surexprimé dans le cancer de la prostate et ces changements en corrélation avec la sévérité de la maladie. PACE4 peut également être détectée dans le sang de patients atteints de cancer de la prostate. Nous allons tester PACE4 comme un marqueur du cancer de la prostate pour compléter PSA, soit comme un test de dépistage précoce, comme une mesure discriminatoire ou comme un test post-chirurgicale. La proteomique couplée à la spectrométrie de masse est une technologie relativement nouvelle, mais puissant pour identifier et protéines de quantité dans les tissus et le sérum. Les développements technologiques récents ont abouti à une sensibilité accrue. Nous avons montré que PACE4 est sévèrement touchée dans le cancer de la prostate, comme nous pouvons observer ces changements dans les tissus tumoraux. La mesure de PACE4 dans le sérum a été possible grâce à des techniques de spectrométrie de masse sensibles. Nous allons valider la PACE4 comme un véritable marqueur sanguin pour le cancer de la prostate.In mammalian cells, the fundamental mechanism of protein precursor activation by proteolytic cleavage is carried out by a family of enzymes known as proprotein convertases (PCs). Among these PCs-activated precursors are peptide neurotransmitters, hormones, growth factors, enzymes and some receptors, viral and bacterial proteins. Therefore, considering the diversity and the importance of the functions of these enzymes, we hypothesized that inhibition of PCs could lead to a therapeutic gain is various pathophysiologies. To validate this hypothesis, we used various in vitro, ex vivo and in vivo pharmacological assays to develop new specific inhibitors for each member of the PCs family. Un mécanisme fondmental de l'activation des précurseurs des protéines est le clivage protéolytique effectuée par une famille d'enzyme nommé proprotéines convertases (PCs). Parmi ces précurseurs sont des neurotransmetteur, hormones peptidique, facteurs de croissance, enzyme et récepteurs, protéine virales et bactériennes. Compte tenu de la diversité et l'importance des fonctions de ces enzymes, nous avons utilisé différentes essais pharmacologique pour développer de nouveaux inhibiteurs spécifiques pour chaque membres de la famille des PCs. The student will work with a staff member and a graduate student to help develop a serum assay for prostate cancer measuring PACE4. The method is proteomics based using mass spectrometry.L'étudiant devra travailler avec un membre du personnel et un étudiant diplômé pour aider à développer un dosage sérique pour le cancer de la prostate mesure PACE4 . La méthode est la protéomique basé en utilisant la spectrométrie de masse .Background in cell biology and biochemistry would be helpful. Lab skills in biochemistry. Knowledge of proteins and proteomics is an asset. 
En 1995, P.W. Anderson (Prix Nobel de Physique 1977) écrivait dans le magazine Science : "The deepest and most interesting unsolved problem in solid state theory is probably the theory of nature of glass and the glass transition."  Malgré de très nombreuses années de recherche, ce problème fort complexe n'a pas encore révélé tous ses secrets.  Il est en effet toujours fascinant de constater qu’en baissant la température, les propriétés des polymères, tels que le module de Young ou la viscosité, changent radicalement et ceci sans impliquer une grande modification de la structure de l'ensemble : le polymère demeure isotrope.  Ces modifications s’opèrent à une température dite de transition vitreuse, communément désignée par Tg.   Le polymère passe ainsi de l'état caoutchouteux à un solide amorphe, le verre.  Pour augmenter davantage la difficulté associée à la compréhension de ce problème, le domaine d’étude s’étend sur une période de temps de 17 ordres de grandeur : de la nanoseconde à plusieurs années (vieillissement). Le but visé au laboratoire est d’étudier ce phénomène selon une vision atomistique.  Première question à se poser : Est-ce envisageable, compte tenu des échelles de temps associées à cette transition, de tenter de la représenter à ce niveau de détails?   Pour tenter d’y répondre, notre approche se base sur une perpétuelle confrontation de données expérimentales et de simulations de dynamique moléculaire.  Une relation linéaire entre Tg expérimentales et simulées a pu être établie.  Il apparaît donc que la vision moléculaire peut mener à rendre compte des phénomènes locaux qui donnent naissance à cet étrange phénomène qu’est la transition vitreuse.  L'accent sera porté plus spécifiquement sur ce que peut apporter cette description moléculaire dans la représentation de l'hétérogénéité.  L'hétérogénéité pourrait être la description qui va permettre de mieux comprendre la transition vitreuse.  In recent years an alternative in the way science is envisioned definitively emerged.  Thanks to the increase in computer strength and code efficiency, numerical experiments at the frontier between theory and experiment is about to be definitively established as a crucial component in a laboratory.  As numerical experimentalists we actually use softwares as specialists exploit their skills in a specific technique like NMR.  It is according to this viewpoint that we have established a robust reputation in the domain of molecular simulation of polymers.  In this project, we are interesting in simulating the glass transition from an atomistic viewpoint.  Une manière différente d’envisager la science a émergé récemment grâce à une puissance accrue des ordinateurs et une meilleure efficacité des codes de calcul. Les expériences numériques entre théorie et expérience sont sur le point de devenir des éléments cruciaux d’un laboratoire. En tant que numériciens expérimentalistes, nous utilisons des logiciels comme les spécialistes exploitent leurs compétences dans une technique spécifique comme la RMN. C'est dans cet esprit que nous avons établi une solide réputation dans le domaine de la simulation moléculaire des polymères. Dans ce projet, nous nous intéressons à la simulation de la transition vitreuse de manière atomistique.The purpose of this training is to introduce the student to the molecular modeling of soft matter.  In this case study will focus on liquid crystals.  The student will learn how to create simulation models, understand what a force field is, run molecular dynamics simulations, analyze trajectories. The student will be confronted with the use of code LAMMPS calculations.Le but de ce stage est d'initier l'étudiant à la modélisation moléculaire de la matière molle.  Dans ce cas-ci l'étude va porter sur les cristaux liquides.  L'étudiant va apprendre à créer des modèles de simulation, comprendre ce qu'est un champ de forces, lancer des dynamiques moléculaires, analyser les trajectoires.  L'étudiant sera confronter à l'utilisation du code de calculs LAMMPS.Basic scientific programming (eg Python).Interest in fundamental physical chemistry.Interest in scientific computing.Knowledge in statistical physics.Motivation.

Due to the intricacies of DNA replication, DNA ends cannot be completely duplicated, an issue dubbed the “end-replication problem”. Hence, the mechanisms and factors involved in replicating the telomeres are essential for genome stability. The student’s project will be part of our goals to uncover new general principles of telomerase mediated telomere replication. Telomerase is a ribonucleoprotein (RNP)-enzyme that minimally requires a single protein component and one RNA species for intrinsic activity in vitro. Using in vivo single molecule tracking via microscopy and in depth molecular genetic and biochemical analyses, we recently showed that yeast telomerase makes productive contacts with its substrate, the telomeres, exclusively during S-phase. Furthermore, we showed that the RNP only contains one RNA molecule and hence operates as a monomer, overturning a long-standing dogma. Most recently, we also reported the discovery or three hitherto unknown core telomerase subunits. These three proteins in fact allowed us for the first time to establish an in vitro telomerase assay for yeast. However, the dynamics of RNP generation, full composition, transport, regulation and assembly of the active RNP on telomeres are poorly understood. Furthermore, telomerase components are haplo-insufficient in humans and yeast, suggesting a very tight regulation for at least certain components of the RNP. The student will be associated with a senior member of the lab and extend and analyze an in vitro telomerase assay that is based on proteins and conditions described in our recent Cell paper (Lemieux et al.; Cell 2016). She/he will analyze the concentration needs of the various constituents, assay temperature and pH optima and also include certain mutant forms of the proteins and or the RNA. Finally, the in vitro reconstituted RNP can be analyzed for proper assembly and RNA folding using the appropriate tools.We research the maintenance of the termini of eukaryotic chromosomes, the telomeres. Telomeres are highly conserved from yeast to man and they are essential for genome stability. For example, in aging humans, telomeres become progressively shorter and have been associated with senescence. However, in germinal cells and in virtually all cancer cells there is a mechanism to counteract these losses, based on the enzyme telomerase. Hence we investigate the molecular biology and genetics of telomere biology. Furthermore, we focus on telomerase holo-enzyme generation, trafficking and function in order to understand cancer cell function and cellular aging.The student will be associated with a senior member of the lab who directs him/her in the lab work. However, the student will be called to perform all the experimental lab work, present the intellectual framework and results at labmeetings and discuss possible approaches with colleagues. Therefore, the student will learn to work with budding yeast (S. cerevisiae) as a model to study eukaryotic chromosome biology. That will mean cell culturing, morphology and other phenotype observations, cell density monitoring, preparing cells for genetic engineering and post-engineering analyses of the genome. In addition, the student will perform the molecular cloning and setup of the appropriate DNA samples for the modifications in yeast. Eventually, the student will perform the telomerase assays, analyze activity profiles and include variations of the scheme. The student will also collaborate with a group in the US that provides essential components for the experiments. This means exchanging information and meetings via skype.    The student must have a solid grasp of modern principles of genetics, reverse genetics, chromosome biology and molecular biology. While we can teach the person the practical skills associated with chromosome engineering and yeast genetics, she/he also must be highly motivated. Previous exposure to typical work in molecular biology lab is a plus.
Students will be invited to join their choice of two ongoing projects in the laboratory. We employ a multidisciplinary approach taking advantages of cutting-edge advances in genomics, proteomics, biochemistry, molecular biology, cell biology and bioinformatics. The first is the role of a new pathway of programmed cell death (apoptosis) termed the TAF6delta pathway in cancer. Molecular, genomic and proteomic techniques will be used to ask whether or not this pathway is defective in tumours including breast cancer and lung cancer cells. The second project aims to understand the molecular mechanisms controlling HIV latency. Our recent work has opened an exciting new research avenue into novel core promoter-binding proteins that provide new opportunities to find a functional cure for HIV/AIDS. New candidate proteins for therapeutic targets will be investigated by in vitro and in vivo to define their impact on HIV replication/transcription.Lab members communicate in either English or French. We also have a working knowledge of Spanish. Sherbooke provides an excellent quality of life and exception outdoor opportunities.Our laboratory focuses on the mechanisms of gene expression with the objective of translating our discoveries into improvements for patients suffering from disease including breast, lung and colon cancer and HIV/AIDS. We use a combination of genomic, biochemical, proteomic, cellular approaches including CRISPR technology to determine the role a new family of transcription factors that control HIV latency. We collaborate with the HIV research community via our membership in CanCURE (http://www.cancurehiv.org). Ultimately we aim to contribute to the discovery of a cure for HIV/AIDS.Students will be trained by senior members of the laboratory and will play a very active role in the experimentation and data acquisition. Experimental design and data interpretation will be performed in collaboration with the research team and research supervisor.High motivation; curiosity; good communication skills; strong organizational skills; ability to learn new technical skills; scientific rigor and team work.

Les cristaux liquides demeurent une phase de la matière qui n'a pas encore livré tous ses secrets.  Ces mesophases naissent de l’arrangement de molécules qui associent une partie rigide qui donne le caractère cristallin, avec une fraction flexible qui procure la mobilité.  Une compréhension fine de ce qui s'y passe suscite beaucoup d'intérêt non seulement du point de vue fondamental, mais l'attrait de tels composés pour des applications industrielles reste d'actualité.  Ainsi la phase smectique C ouvre la porte pour des applications dans l’affichage et en optique non-linéaire, entre autres.  Les molécules dans cette phase se trouvent toutes inclinées au sein de couches smectiques.  Dans mon laboratoire de physico-chimie moléculaire, nous nous proposons d’étudier ces phases liquides cristallines grâce à l'emploi combiné de la simulation moléculaire et l’expérimental.  La simulation devient de plus en plus un atout de force au sein d’un laboratoire grâce à l’utilisation de l’approche multi-échelles qui a été récompensée par le prix Nobel de chimie 2013.  Pour comprendre un phénomène, il faut nécessairement utiliser de manière complémentaire simulation – théorie – expérimental.  Ainsi, grâce à cette utilisation concertée de simulations, et de l’utilisation d'expériences (analyse enthalpique différentielle ou DSC, microscope en lumière polarisée, diffraction des rayons-X), et en appui avec les théories existantes, le lien complexe entre la structure atomique et l'existence même des phases liquides cristallines peut mieux être compris.  À titre d’exemple, nous désirons mieux comprendre pourquoi des phases liquides cristallines apparaissent pour un certain isomère mais pas pour l'autre lorsque la température est baissée.  In recent years an alternative in the way science is envisioned definitively emerged.  Thanks to the increase in computer strength and code efficiency, numerical experiments at the frontier between theory and experiment is about to be definitively established as a crucial component in a laboratory.  As numerical experimentalists we actually use softwares as specialists exploit their skills in a specific technique like NMR.  It is according to this viewpoint that we have established a robust reputation in the domain of molecular simulation of soft matter.  In this project, we are interesting in simulating phase transitions in liquid crystals.Une manière différente d’envisager la science a émergé récemment grâce à une puissance accrue des ordinateurs et une meilleure efficacité des codes de calcul. Les expériences numériques entre théorie et expérience sont sur le point de devenir des éléments cruciaux d’un laboratoire. En tant que numériciens expérimentalistes, nous utilisons des logiciels comme les spécialistes exploitent leurs compétences dans une technique spécifique comme la RMN. C'est dans cet esprit que nous avons établi une solide réputation dans le domaine de la simulation moléculaire des cristaux liquides. Dans ce projet, l'intérêt se portera sur la simulation leur transition de phases.The purpose of this training is to introduce the student to the molecular modeling of soft matter.  In this case study will focus on liquid crystals.  The student will learn how to create simulation models, understand what a force field is, run molecular dynamics simulations, analyze trajectories. The student will be confronted with the use of code LAMMPS calculations.Le but de ce stage est d'initier l'étudiant à la modélisation moléculaire de la matière molle.  Dans ce cas-ci l'étude va porter sur les cristaux liquides.  L'étudiant va apprendre à créer des modèles de simulation, comprendre ce qu'est un champ de forces, lancer des dynamiques moléculaires, analyser les trajectoires.  L'étudiant sera confronter à l'utilisation du code de calculs LAMMPS.Basic scientific programming (eg Python).Interest in fundamental physical chemistry.Interest in scientific computing.Knowledge in statistical physics.Motivation.
The project consists in the preparation of a leading Canadian textbook on the Construction (Interpretation) of Statutes in Canadian Law. It has been referred to numerously by the Supreme Court of Canada and is undergoing an extensive revision of its content for a 5th edition. The work would be related to legal scholarship regarding legal interpretation (hermeneutics) and reasoning as well as case law on the topic.  Expertise en méthodologie juridique, en droit privé et en jurilinguistique. Le projet réunit l'ensemble de ces domaines en ce qu'il relève de l'interprétation en droit. Expertise and interest in Legal Methodology, Private Law and Jurilinguistics. The project is linked to all of these fields as it relates to the techniques of interpretation in Law.Sous la supervision du directeur du projet, l'étudiant sera amené à produire des rapports de recherche sur des sujets relevant de l'interprétation des lois.Under the supervision of the research director, the student will produce research reports on different topics related to the field of interpretation of statutes. Compétences en recherche (documentaire) Bilingue (Français/Anglais)Intérêt en droit comparé
Le projet consiste a participer à la rédaction des entrées d'un dictionnaire juridique multilingue et multijuridique. Il implique que soient effectuées des recherches comparatives sur des concepts juridiques, du français vers l'anglais, du système de droit civil à celui de common law.comparative lawlegal lexicographyLegal translationLegal theorydroit comparélexicographie juridiquetraduction juridique théorie du droit● Research and writing in comparative law● Research and writing in jurilinguistics (legal interpretation, linguistics) ● Openness towards interdisciplinary approaches to law ● Recherche documentaire et rédaction dans le domaine du droit comparé ● Recherche documentaire et rédaction dans le domaine de la jurilinguistique (interprétation des lois, linguistique juridique)● Ouverture à l’égard d’une approche multidisciplinaire du droitStudents must have completed 2 years of Legal studies and be bilingual (passive comprehension of French required). They must also be interested in theoretical issues and in comparative law.
Le problème d’équilibrer une équation chimique est un problème qui a suscité beaucoup d’intérêt en enseignement en chimie comme font foi les nombreux articles sur le sujet dans le Journal of Chemical Education [1]. On observe que ce problème entre dans la catégorie de problèmes de mélange en programmation linéaire. En effet les composants d’une équation chimique peuvent être vus comme des ingrédients avec certaines caractéristiques. Le problème est alors de résoudre une équation homogène pour obtenir la forme échelonnée réduite de la matrice du système. Ceci conduit à des équations que l’on doit résoudre en arithmétique rationnelle puisque toutes les données et les inconnues auront des valeurs entières. Ici se pose alors les questions relatives aux intrants et aux extrants et du  nombre d’équations (ou réactions) chimiques indépendantes. On pourra obtenir toutes les solutions possibles en énumérant les vecteurs générateurs du sous-espace des solutions. Nous voulons regarder plus en profondeur le rôle des sous-espaces associés à la matrice coefficient, ainsi que leurs bases respectives et faire un lien avec son inverse généralisé. Au final, en plus de clarifier les aspects mathématiques de ce problème, le résultat sera d’obtenir un outil polyvalent, sous forme de logiciel, permettant d’équilibrer les équations chimiques soit directement soit en permettant une interaction avec ce logiciel.  My research concerns the mathematical modeling and the mathematical aspect of real world problem. I use practical and theoretical aspect of topics like real and complex analysis, differential equations, approximation theory, operation research, numerical analysis, computational geometry, and image analysis.Mes intérêts de recherche concernent la modélisation mathématique et les aspects mathématiques de problèmes rencontrés dans la nature. J'utilise les outils de l'analyse réelle et complexe, les équations différentielles, la théorie de l'approximation, la recherche opérationnelle, l'analyse numérique, la géométrie computationnelle et l'analyse d'image.The student will work closely with its supervisor. He will have to understand the theory, suggest ideas to solve the problem, and explore the solutions with appropriate software. He will have to write a report about the progress and the results obtained in the project.L'étudiant travaillera en étroite collaboration avec son superviseur. Il devra comprendre la théorie, suggérer des idées de résolution du problème, et explorer les solutions avec le logiciel approprié. Il devra écrire un rapport au sujet du progrès réalisé et des résultats obtenus dans le projet.(1) knowledge of the following topics : linear algebra, numerical linear algebra, chimistry.(2) ability to use MATLAB and/or MAPLE and/or Matematika and/or C++. 
Ce projet concerne la description et la classification des formes des diatomées (microalgues unicellulaires et planctoniques qui croissent dans les eaux) et fait appel à l’analyse mathématique, la topologie, la géométrie analytique et la géométrie discrète. Ce projet intéresse également les écologistes et les biologistes non seulement parce qu’il décrit la forme et la croissance des diatomées mais aussi parce que la présence ou l’absence des diatomées est reliée à la pollution des cours d’eau. D'une part nous voulons décrire la forme des diatomées à partir de courbe de niveau de fonctions bien choisies (sommes et/ou produits de fonctions distance). Ce sont des fonctions simples et leur apparition ici soulève toute sorte de questions. Cette étape consiste à étudier un problème semblable au problème de Weber en optimisation (minimisation d’une somme de distances) et conduit à des courbes de niveau semblables à des coniques. Un problème similaire avec des produits de distances est envisagé et semble plus prometteur. Cette phase nécessite la connaissance de l’analyse classique, la géométrie analytique et de l’algèbre linéaire. D'autre part nous voulons obtenir l’aire d’une projection plane d’une diatomée en utilisant le Théorème de Green discret (et ses variantes). Ici nous allons regarder les différents algorithmes de détection de contour à partir des pixels d’une image et en faire des corrections de calcul d’aire. Ici la géométrie discrète est utile.My research concerns the mathematical modeling and the mathematical aspect of real world problem. I use practical and theoretical aspect of topics like real and complex analysis, differential equations, approximation theory, operation research, numerical analysis, computational geometry, and image analysis.Mes intérêts de recherche concernent la modélisation mathématique et les aspects mathématiques de problèmes rencontrés dans la nature. J'utilise les outils de l'analyse réelle et complexe, les équations différentielles, la théorie de l'approximation, la recherche opérationnelle, l'analyse numérique, la géométrie computationnelle et l'analyse d'image.The student will work closely with its supervisor. He will have to understand the theory, suggest ideas to solve the problem, and explore the solutions with appropriate software. He will have to write a report about the progress and the results obtained in the project.L'étudiant travaillera en étroite collaboration avec son superviseur. Il devra comprendre la théorie, suggérer des idées de résolution du problème, et explorer les solutions avec le logiciel approprié. Il devra écrire un rapport au sujet du progrès réalisé et des résultats obtenus dans le projet.(1) knowledge of the following topics : basic real analysis, analytic geometry, discrete geometry, basic differential geometry and optimization technics, and technics in computer graphics,(2) ability to use MATLAB and/or MAPLE and/or Matematika and/or C++. 

Today there are more than 27 million commercially available chemicals and approximatively 30000 of those are produced in quantities larger than one tonne per year. It is expected that this number will increase and thus the structural diversity of contaminants will increase in the near future as newer compounds and materials are synthesized and mass-produced. In order to cope with this diversity, newer methodologies are necessary to better focalise our research efforts on the most harmful compounds and to better understand how those contaminants transform once released into the environment. Current knowledge indicates that the capacity of soils to degrade emerging contaminants is variable and depends on several factors such as the nature of the contaminant and soils properties. This project will study how four model substances (e.g. bezafibrate , dibutyl phthalate, tributyl phosphate and triclosan), found at relatively high concentrations in wastewaters and surface waters or with the potential to bioaccumulate in soil macroflora, behave in agricultural soils.The student in charge of this project will participate in the development of a new method of identification of transformation products of organic compounds in agricultural soils. The project consists in controlled degradation experiments in the laboratory using cultures of bacteria and fungi commonly found in soil and know to be able to degrade organic contaminants. To reach this objective, the student will work with state-of-the-art analytical instrumentation (ultra-performance liquid chromatograph, quadrupole-time-of-flight mass spectrometer, linear ion trap mass spectrometer, etc.) in a recently renovated (2011) mass spectrometry laboratory. This study will help us to better understand how important emerging contaminants behave in agricultural soils. The student in charge of the project will be co-supervised by experienced members of my research group and will benefit from interactions with professors and research associates with many years of experience.My research group studies the presence, fate and hazards of organic contaminants in the environment. Our three main objectives are: 1) to develop novel and more effective detection methods of traditional (pesticides, herbicides) and emerging contaminants (pharmaceuticals, personal care products) in natural waters and soils; 2) to identify and elucidate the structure of the transformation products of emerging contaminants; 3) to determine the toxicity of low concentrations of common organic contaminants to which humans and animals are frequently exposed.The student will be implicated in all phases of the project: experimental design, experiments, data analysis and data interpretation. It is expected that he or she will assist to group meetings and have at least two individual meetings with the project supervisors.The student must be a motivated and autonomous individual with a strong background in organic and analytical chemistry and good general laboratory skills in order to perform experiments independently. Also, a good knowledge of English is indispensable to perform bibliographic research.
The presence of disinfection by-products in drinking water has been linked by previous studies to bladder and colon cancers as well as leukemia. Preliminary results of a study done in collaboration with Prof. Luc Gaudreau indicate that the aryl hydrocarbon receptor (AhR) in MCF7 breast cancer cells is activated by exposure to concentrated extracts of drinking water sampled in the Estrie region in Québec, Canada. The activation of AhR is measured by the level of expression of CYP1A1 and CYP1B1 genes that regulate, among others, estrogen metabolism. These results suggest that the presence of contaminants in drinking waters can potentially induce an imbalance in hormone metabolism. Therefore, we propose here a 4-month internship project that aims to perform an explorative study in order to determine the presence of disinfection by-products of low molecular mass such as halogenated acetonitriles, halogenated nitromethanes, halogenated ketones and trihalomethanes in water samples from the Estrie region. The student in charge of the project will sample municipal drinking water from 10 different locations across the region of Estrie. Grab samples of drinking water will be collected at four different times in the same day, in 4 different weeks between September and November to take into account journal, weakly and seasonal variability. Target analytes will be extracted and quantified by headspace-solid-phase microextraction and analyzed by gas chromatography-mass spectrometry. The results of this study will allow us to improve our understanding of the activation of AhR by drinking water.My research group studies the presence, environmental fate and hazards of organic contaminants in rivers and soils. Our main objectives are to better understand how contaminants behave once released into the environment, how toxic they are to plants and animals and in which concentrations they are found.The student will be in charge of sample collection preparation step and will also participate in the chemical analysis and interpretation of results. He will be supervised by myself and a graduate student and will be trained by research professionals in all the instrumentation necessary for this project. He will participate in weekly meetings to present the advance of his project and will be invited to present his results in a regional environment conference.The student must be a motivated and autonomous individual with a strong background in organic and analytical chemistry and good general laboratory skills in order to perform experiments independently. Also, a good knowledge of English is indispensable to perform bibliographic research.
Today there are more than 27 million commercially available chemicals and approximatively 30000 of those are produced in quantities larger than one tonne per year. It is expected that this number will increase and thus the structural diversity of contaminants will increase in the near future as newer compounds and materials are synthesized and mass-produced. In order to cope with this diversity, newer methodologies are necessary to better focalise our research efforts on the most harmful compounds and identify them rapidly. Therefore, we are interested in developing an user-friendly software application that will help us analyse rapidly and efficiently large amounts of data obtained from environmental samples.The student in charge of this project will participate in the development of a Visual Basic application that will be employed as and add-in for Microsoft Excel. The application will be able to analyse arrays of data acquired experimentally and compare them to a database of environmental contaminants in order to determine if a contaminant is present in the samples. The student will be co-supervised by experienced members of my research group and will benefit from interactions with professors and research associates with many years of experience. My research group studies the presence, environmental fate and hazards of organic contaminants in rivers and soils. Our main objectives are to better understand how contaminants behave once released into the environment, how toxic they are to plants and animals and in which concentrations they are found.The student will be implicated in all phases of the project: designing the application, writing the code, testing the application and fixing potential bugs. It is expected that he or she will assist to group meetings and have at least two individual meetings per month with the project supervisors.The student must be a motivated and autonomous individual with a strong background in programming and basic knowledge of chemistry in order to write and test the application. Also, a good knowledge of English is indispensable to perform basic bibliographic research.
Ce projet s'inscrit dans un contexte d'innovation technopédagogique à l'Université de Sherbrooke qui vit actuellement un virage numérique important. Dans ce contexte, la Faculté d’éducation a mis sur pied un Pôle dont la vision principale est d’améliorer la qualité de la formation et de se distinguer des programmes en éducation offerts par les autres universités en prenant le virage numérique et en soutenant l’innovation technopédagogique de la Faculté selon les deux dimensions suivantes: 1. La dimension « formation en ligne » du Pôle; 2. Les dimensions « hybride et numérique » du Pôle.C’est en ce sens que l’étudiant, dans ce projet de stage, sera invité à collaborer au Pôle, dont le Comité directeur est constitué de deux professeurs, d’une doctorante et d’un conseiller technopédagogique, tous issus de la Faculté d’éducation. Son engagement consistera principalement à documenter le volet « innovation technopédagogique ». En ce sens, l’étudiant sera amené à faire une recherche dans les différentes banques de données pour définir l’innovation dans son sens large et contribuer au développement d'un cadre théorique sur lequel s’appuyer, spécifiquement en ce qui a trait à la technopédagogie. Il sera ensuite demandé à l’étudiant de faire une recension des différentes pratiques d’innovation de la Faculté d’éducation en rencontrant et questionnant ses différents acteurs. Ces derniers seront principalement des professeurs, des chargés de cours et des conseillers pédagogiques. Ces pratiques innovantes pourront ensuite être confrontées au cadre théorique développé, afin d’être critiquées et analysées. L'innovation technopédagogique à la Faculté d'éducation de l'Université de Sherbrooke. L'innovation technopédagogique, telle qu'elle est entendu ici, concerne toutes les innovations qui sont liées à ces deux dimensions: - Utilisation de la technologie pour la formation des étudiants en enseignement- Utilisation de la formation en ligne pour la formation des étudiants en enseignementL'étudiant jouera le rôle d'auxiliaire de recherche et participera aux activités de l'équipe engagée dans le Pôle. Les activités à réaliser pour mener ce projet de stage sont: 1) recherches et lectures sur l'innovation; 2) participation aux rencontres d'équipe pour contribuer à l'élaboration du cadre théorique; 3) rencontre avec les différents acteurs de la faculté pour le recueil des pratiques innovantes.- L'étudiant devra avoir un esprit de synthèse, être en mesure de lire, de comprendre et d'interpréter des écrits scientifiques en éducation. - Cette personne devra avoir une bonne connaissance des démarches de recherches scientifiques en sciences humain
L'objectif principal du projet est de caractériser expérimentalement les microturbines que nous avons fabriqué. Afin de poursuivre leur développement, nous devons mettre les microturbines à l'épreuve et mesurer ses performances. Nous voulons aussi investiguer son comportement afin de comparer  aux prédictions faites durant la phase de conception.  Pour les aspects qui ne sont pas prédictible, nous voulons aussi explorer le comportement expérimentalement pour mieux comprendre son fonctionnement, ses limites et les performances atteignables.   Les aspects qui peuvent ainsi être étudiés incluent: la mécanique des fluides à faible nombre de Reynolds dans les turbomachines (Re<3000), les écoulements visqueux dans la micropompe, les écoulements compressibles dans les paliers hydrostatiques et hydrodynamiques, le transfert de chaleur par conduction et convection, ainsi que la dynamique des rotors à l'échelle microscopique.  Plusieurs de ces aspects demeurent à ce jour inexplorés, étant donné la nouveauté des microturbines d'échelle millimétrique. À cette petite échelle, il est par contre difficile d'insérer de l'instrumentation pour mesurer l'écoulement, donc nous avons recours à la simulation (CFD) pour mieux comprendre les écoulements internes.  Expérimentalement, nous mesurons les valeurs d'entrée et de sortie, tel que débits, pressions, et températures, ainsi que la vitesse de rotation et les vibrations du rotor. Pour y parvenir, nous avons développé des montages spécialisés avec systèmes de contrôle et d'acquisition de données pour les microturbines.  L'objectif du stage est mener des expériences afin d'investiguer le comportement de la microturbine, incluant non seulement la turbomachinerie, mais aussi les écoulements dans la pompe et les paliers.  Des améliorations au banc d'essais seront aussi utiles pour mieux comprendre le comportement de la microturbine.  La nouvelle compréhension qui ressortira de ces travaux guidera la conception de la prochaine génération de microturbines et permettra leur opération à plus grande vitesse et puissance.Nous développons des micro machines thermiques en utilisant les méthodes de microfabrication, telles qu'utilisées pour les MEMS (microsystèmes électromécaniques).  Ces centrales thermiques-sur-puce sont de taille millimétrique et intègrent des microturbines, micropompes, micro échangeurs de chaleur ainsi que micromachines électromécaniques sur une puce afin générer de l'électricité à partir de chaleur perdue.  Ces travaux de recherche contribuent à l'efficacité énergétique en réutilisation la chaleur rejetée des moteurs et procédés. Notre expertise couvre le spectre des sciences fondamentales pour la conception de ces micro moteurs (microfluidique, transfert de chaleur, mécanique) jusqu'aux compétences expérimentales pour leur microfabrication en salle blanche et caractérisation.  - Amélioration au montage expérimental, comprenant tuyauterie, instrumentation et contrôle- Améliorer le programme d'acquisition de données (LabView)- Mener des expérience en opérant les microturbines et mesurant les paramètres d'opération- Guider le c

L’arrivée des médias sociaux a bouleversé les pratiques organisationnelles tout particulièrement celles reliées à la gestion des connaissances. Les possibilités d’interactions exponentielles et la diversité grandissante des sources d’information ouvrent de nouvelles manières de créer et traiter les connaissances qui peuvent, à leur tour, susciter l’innovation. Ces plateformes amènent une occasion sans précédent pour les organisations qui désirent favoriser la collaboration entre les employées en vue d’innover. Toutefois, les études sur leur contribution à l’innovation collaborative demeurent rares. Ce projet vise à combler cette lacune et étudier l’impact des médias sociaux intraorganisationnels à la gestion des connaissances pour soutenir l’innovation collaborative. Pour ce faire, dans un premier temps, une revue systématique de la littérature a été réalisée afin de définir le cadre conceptuel et revoir les facteurs liés aux dimensions de la gestion des connaissances lors de l’utilisation de ces plateformes. Dans un deuxième temps, des études de cas multiples seront réalisées auprès d’organisations qui opèrent ce type d’outil. Cette phase empirique permettra de : 1) valider et peaufiner le cadre conceptuel qui émergera des écrits; 2) analyser la nature et la dynamique de collaboration à l’aide de l’analyse de réseaux sociaux, considérant des liens, des échanges, des contenus générés et des objets connectés interagissant avec les utilisateurs; 3) comprendre la contribution de ces médias sociaux pour la gestion des connaissances; 4) apprécier l’apport de ces outils à l’innovation collaborative. Finalement, des recommandations seront formulées afin d’aiguiller les gestionnaires dans l’utilisation et l’implantation d’outils capables de susciter l’innovation collaborative. Elaine is an Assistant Professor in Technology and Innovation Management at the Business School from Université de Sherbrooke (UdeS). She is a cofounder of IntelliLab, a research group on emerging digital technologies in the context of the 4th Industrial Revolution. Her current research interests are related to knowledge management, collaborative innovation, business intelligence and technology adoption and use (e.g. Social media, Enterprise social network systems, Internet of Things, Industry 4.0).Elaine est professeure à l’École de Gestion de l’Université de Sherbrooke (UdeS). Elle est cofondatrice et chercheure au sein du Réseau de collaboration en recherche en Gestion de chaines logistiques 4.0 et du groupe de recherche IntelliLab, dédiés à l’étude des technologies émergentes dans le cadre de la 4e Révolution industrielle. Elaine est aussi membre du PRISME (Pôle de recherche en intelligence stratégique et multidimensionnelle d’entreprise). Elle est chercheure et conseillère en gestion des connaissances et en intelligence compétitive pour les secteurs public et privé dans des projets touchant l’innovation technologique et sociale, média sociaux internes et externes d'une entreprise.The student will assist the research team in collecting the data from the companies that will be chosen by the responsible professor. The student will also participate in the analysis of data in collaboration with the team and write a report of the interviews conducted. This will provide students with an overview of the use of corporate social media platforms and their contribution to collaborative innovation in participating companies.L'étudiant aidera l'équipe de recherche dans la collecte des données auprès des entreprises qui seront choisies au préalable par la professeure responsable. L'étudiant participera aussi à l'analyse de données en collaboration avec l'équipe et rédaction d'un rapport des entrevues menées. L'étudiant pourra ainsi avoir une vue d'ensemble sur l'utilisation de plateformes de médias sociaux d'entreprise et sa contribution à l'innovation collaborative dans les entreprises participants. Fluency in English or FrenchAutonomyTeamwork aptitudes
Ces dernières années, notre laboratoire a découvert que la colonisation des racines par B. subtilis nécessite la formation d'un biofilm sur celles-ci. Cependant, d'autres processus cellulaires sont fort probablement impliqués dans la colonisation, mais ils demeurent inconnus. Des résultats préliminaires issus de criblage génétique et de transcriptomique nous ont permis d'identifier différents éléments génétiques  (gènes, plasmides et ARN non-codant) qui pourraient jouer un rôle important dans la colonisation de la racine. Ce projet de recherche consistera à examiner si un ou deux de ces éléments peuvent influencer la capacité de B. subtilis à coloniser la racine et à exercer ses fonctions bénéfiques sur les plantes. Plus spécifiquement, l'étudiant(e) débutera par la construction d'une souche mutée de Bacillus subtilis dépouvue de l'élément génétique en question, ainsi que d'une souche permettant sa surexpression.  Ces constructions seront réalisées à l'aide de techniques de biologie moléculaire, de génétique bactérienne et de transduction par phages. Ces souches mutées de B. subtilis seront ensuite testées pour leur capacité à coloniser les racines de plantes à l'aide d'une approche par microscopie à fluorescence et par essai de colonisation in vitro. Si le temps le permet, l'étudiant(e) examinera ensuite si les souches mutées de B. subtilis peuvent former un biofilm en réponse à différents constituants de plantes. Ce projet permettra à l'étudiant d'apprendre une grande variété de techniques, et de se familiariser avec l'expérience de mener un projet de recherche.Bacillus subtilis is a Gram-positive bacterium which associates with plant roots and provides many beneficial activities to plants, such as an help in fighting off microbial pathogens and plant growth promotion. Because of these benefits, B. subtilis is used worldwide in sustainable agriculture as biofertilizer and a biofungicide. However, its efficiency in the field is inconsistent. This situation is partly due to our lack of knowledge on the factors that influence the interaction between the plant and the bacterium. My laboratory uses the powerfull genetic and biochemical tools available for Bacillus subtilis to understand its interaction with plant roots.Bacillus subtilis est une bactérie Gram-positive qui s'associe aux racines de plantes et leur permet de se défendre plus efficacement contre les pathogènes. Ceci fait de B. subtilis une bactérie extrêmement intéressante, utilisée comme biofertiliseur et biofongicide en agriculture durable. Cependant, son efficacité dans les champs est inconstante, ce qui s'explique par notre manque de connaissance sur les facteurs influençant son interaction avec la racine. Mon laboratoire vise à élucider, à l'aide de techniques de génétique et de biochimie, les mécanismes cellulaires impliqués dans l'interaction entre B. subtilis et la racine.  Mainly, the student will perform the experiments required for the good advancement of the project. The professor and graduate students will help the student learn the techniques and follow the protocols for the different experiments. Together with the professor, the student will analyse the results and decide which experiments to perform next. The student will be asked to read scientific articles on the subject to acquire specific knowledge, to maintain an appropriate lab notebook and to participate in group meeting and scientific discussions.Le rôle premier de l'étudiant(e) sera d'effectuer les expériences requises à l'avancement du projet de recherche. La professeure et les étudiants gradués aideront l'étudiant(e) à apprendre les techniques requises et à suivre les protocoles pour les expériences. Ensemble, ils analyseront les résultats et décideront des expériences suivantes à effectuer. L'étudiant(e) sera aussi amené à lire des articles scientifiques sur le sujet du stage afin d'acquérir des connaissances spécifiques au projet, à maintenir un cahier de laboratoire ainsi qu'à participer aux rencontres de groupes et aux discussions scientifiques.The student should have a solid background knowledge in microbiology and/or in cellular biology, and should know the theory behind common molecular biology techniques (PCR, agarose gels, bacterial transformation, (...)). Also, the student should have basic technical training in microbiology (sterile techniques, culture inoculation, plate pouring) and be able to follow simple protocols. Finally, the student should be eager to learn and enjoy team work and collaboration.

Alors que le phénomène des jeux sérieux prend de l’ampleur en rendant l’apprentissage ludique, une application canadienne comme Classcraft (conçue au Québec, à Sherbrooke) mise sur une ludification au service de la gestion de classe (que ce soit dans un contexte d’enseignement au primaire, au secondaire ou autres). Au quotidien, l'utilisation de ce jeu de rôles technopédagogique cherche à créer une dynamique favorable à l’apprentissage au sein d’un groupe d’élèves (au lieu de miser sur l’apprentissage d’un contenu disciplinaire comme la majorité des jeux sérieux). Ainsi, une telle application peut avoir une portée collaborative (peu associée aux jeux sérieux). D’autres outils technopédagogiques peuvent s’utiliser en ce sens. Que ce soit avec Classcraft ou d'autres applications, il faut toutefois considérer la posture des enseignants lorsqu’ils s’engagent avec leurs élèves dans une telle «aventure». Cette offre de stage porte sur les utilisations possibles d’applications comme Classcraft afin de favoriser la création d’une communauté d’apprentissage au sein de la classe. Le stagiaire aura la responsabilité de réaliser une recension systématique des écrits, selon une démarche scientifique rigoureuse. Ce portrait des outils et des utilisations mènera à la préparation d’une communication et d'un article qui impliqueront à nouveau le stagiaire. Notez que ce stage peut ouvrir sur un projet de maîtrise intéressant en technopédagogie.Mes principaux travaux de recherche concernent le développement de la formation pratique. Je m'intéresse entre autres à la supervision de stage à distance à l'aide du numérique et au sentiment de présence des étudiants dans ce contexte. Certains de mes travaux portent sur l'utilisation d'outils technopédagogiques au service de l'apprentissage des élèves.L'étudiant jouera le rôle d'auxiliaire de recherche et aura la possibilité de participer aux activités d’un groupe de recherche (PeDTICE). En plus d’être accompagné grâce à différentes rencontres au cours du stage, les activités à réaliser pour mener ce projet de stage consistent à bien comprendre la problématique et la méthodologie, identifier les articles de la recension, rédiger les résumés selon un canevas établi, les analyser selon diverses catégories, rédiger une synthèse et proposer les bases d’un article (et d’une communication) à caractère scientifique.- intérêt pour les technologies (et la pédagogie)- capacité à mener des recherches en bibliothèque et à lire des articles scientifiques- aptitude à résumer le contenu d'articles de manière claire- maîtrise du français écrit afin de rédiger une synthèse
Le DSI (Directorat des systèmes d’information) a beaucoup évolué depuis quelques années. Dans la présente étude, nous nous intéressons au détail de la transformation et essayons de comprendre pourquoi et comment un DSI réussit ou non à se transformer. Ainsi, ce projet de recherche vise à mieux comprendre la transformation du DSI au sein des organisations à travers l’étude du leadership exercé par les acteurs clés du DSI. Plus spécifiquement, nous explorons les actions et stratégies mises en place par des acteurs-clés et les facteurs d’influence (types de pouvoirs et leurs impacts) sur la transformation du DSI. Pour répondre à ces questions de recherche, une étude de cas longitudinale a été réalisée au sein d’un centre hospitalier canadien. Les sources de données sont diverses et trois périodes de cueillette de données ont été réalisées. Au total, 20 entrevues ont été réalisées et retranscrites. Une période d’observation d’un an a également été réalisée et plusieurs notes et documents d’observation ont été recueillis. L’ensemble des données nécessaires à l’étude a donc été recueilli. Au total, c’est plus de 300 pages de transcription d’entrevues, 140 pages de notes manuscrites et 230 pages de documentation qui doivent maintenant être analysées. Cette étude veut illustrer comment les actions des acteurs clés jouent un rôle fondamental, au quotidien, dans l’évolution de la transformation et comment ceux-ci peuvent agir et interagir de façon à contribuer à l’échec ou au succès de la transformation. La littérature en systèmes d’information propose un certain nombre d’études de cas montrant des transformations de DSI mais peu s’attardent à proposer une explication théorique de celle-ci.  Nous espérons que cette étude permettra de comprendre l’importante complexité impliquée dans les activités de transformation de DSI et d’aller au-delà de la présence/absence de facteurs clés de succès. Les intérêts de recherche de la professeure Manon G. Guillemette portent essentiellement sur la gestion des TI au sein des organisations et plus particulièrement la gouvernance TI, la contribution des TI et les transformations organisationnelles liées aux TI. Les travaux de la professeure sont réalisés suivant une démarche scientifique rigoureuse avec une préoccupation importante pour les retombées pratiques pour la communauté professionnelle. Les travaux qui peuvent être associés au présent projet de recherche ont été publiés dans MIS Quarterly, Information & Management, Systèmes d’information et Management, Revue canadienne des sciences de l’administration et dans les conférences internationales ICIS, HICSS, ASACLes intérêts de recherche de la professeure Manon G. Guillemette portent essentiellement sur la gestion des TI au sein des organisations et plus particulièrement la gouvernance TI, la contribution des TI et les transformations organisationnelles liées aux TI. Les travaux de la professeure sont réalisés suivant une démarche scientifique rigoureuse avec une préoccupation importante pour les retombées pratiques pour la communauté professionnelle. Les travaux qui peuvent être associés au présent projet de recherche ont été publiés dans MIS Quarterly, Information & Management, Systèmes d’information et Management, Revue canadienne des sciences de l’administration et dans les conférences internationales ICIS, HICSS, ASACL’objectif de ce projet de recherche est d’étudier le leadership exercé par les différents acteurs clés, dans leurs actions quotidiennes, en lien avec la planification et la mise en place de la transformation du DSI. L’ensemble des données nécessaires à l’étude a  été recueilli.Pour répondre à ces questions de recherche, une étude de cas longitudinale a été réalisée au sein d’un centre hospitalier canadien. Les sources de données sont diverses. Trois périodes de cueillette de données ont été réalisées. La première s’est faite juste avant l’amorce de la transformation du DSI. Seize entrevues ont été réalisées et transcrites. La deuxième phase, se déroule au début de la transformation et dure un an (longitudinale). Sept entrevues formelles ont été réalisées (et transcrites) et plusieurs notes et documents d’observation ont été recueillis. Enfin, la troisième phase de la collecte de données s’est déroulée deux ans plus tard et trois entrevues rétrospectives ont été réalisées avec les acteurs clés de la transformation. Les étudiants qui travailleront sur ce projet devront donc faire la mise à jour de la revue de la littérature portant sur le leadership TI de façon à finaliser le développement du cadre conceptuel d’analyse. Le schème de codage devra être préparé par les étudiants, sous la supervision du professeur, et les données devront être analysées suivant les méthodes de recherche qualitatives reconnues. Les étudiants travailleront sous l’étroite supervision du professeur lors de cette étape. Enfin, un court article devra être préparé par les étudiants pour soumission à une conférence internationale. Le travail des étudiants sera reconnu. L’objectif de ce projet de recherche est d’étudier le leadership exercé par les différents acteurs clés, dans leurs actions quotidiennes, en lien avec la planification et la mise en place de la transformation du DSI. L’ensemble des données nécessaires à l’étude a  été recueilli.Pour répondre à ces questions de recherche, une étude de cas longitudinale a été réalisée au sein d’un centre hospitalier canadien. Les sources de données sont diverses. Trois périodes de cueillette de données ont été réalisées. La première s’est faite juste avant l’amorce de la transformation du DSI. Seize entrevues ont été réalisées et transcrites. La deuxième phase, se déroule au début de la transformation et dure un an (longitudinale). Sept entrevues formelles ont été réalisées (et transcrites) et plusieurs notes et documents d’observation ont été recueillis. Enfin, la troisième phase de la collecte de données s’est déroulée deux ans plus tard et trois entrevues rétrospectives ont été réalisées avec les acteurs clés de la transformation. Les étudiants qui travailleront sur ce projet devront donc faire la mise à jour de la revue de la littérature portant sur le leadership TI de façon à finaliser le développement du cadre conceptuel d’analyse. Le schème de codage devra être préparé par les étudiants, sous la supervision du professeur, et les données devront être analysées suivant les méthodes de recherche qualitatives reconnues. Les étudiants travailleront sous l’étroite supervision du professeur lors de cette étape. Enfin, un court article devra être préparé par les étudiants pour soumission à une conférence internationale. Le travail des étudiants sera reconnu. Le candidat devra avoir fait des études dans le domaine du management ou des systèmes d’information. Il devra être minutieux car l’analyse de données qualitative exige cela. Il devra être intéressé à apprendre sur le sujet. Il devra également démontrer un intérêt à s‘adapter au vocabulaire francophone nord-américain (qu’il retrouvera dans les entrevues). Enfin, il devra impérativement être en mesure de lire en anglais car la littérature scientifique est publiée dans cette langue, et en français car les données récoltées sont en français. Il pourra parler et écrire en français ou en anglais. 

La définition des besoins est une étape critique au succès des projets de systèmes d’information. Différentes techniques existes pour recueillir ceux-ci, notamment l’entrevue, l’observation, l’analyse par les buts, l’analyse de scénarios et différentes techniques de modélisation pour n’en nommer que quelques-unes. Le projet vise à mieux comprendre comment ces techniques sont utilisées à l’intérieur du processus d’analyse des besoins. Pour répondre à cet objectif de recherche, une étude qualitative a été réalisée auprès d’analystes BI et d’autres professionnels du domaine. Au total, 25 entrevues ont été réalisées. Ces entrevues ont été enregistrées et doivent maintenant être analysées. L’analyse vise à schématiser le processus d’utilisation (itératif) de ces techniques dans le contexte de projets d’intelligence d’affaires, et de comparer le modèle obtenu dans un contexte transactionnel. Toutes les données nécessaires à ces analyses ont été recueillies. Cette étude veut illustrer comment les actions des analystes BI jouent un rôle fondamental, au quotidien, dans l’évolution de la définition des exigences et comment ce processus peut contribuer à l’échec ou au succès du projet BI. Nous espérons que cette étude permettra de comprendre l’importante complexité impliquée dans la définition des exigences et d’aller au-delà de la simple proposition de supériorité d’une technique par rapport à une autre.Les intérêts de recherche de la professeure Manon G. Guillemette portent essentiellement sur la gestion des TI au sein des organisations et plus particulièrement la gouvernance TI et l'intelligence d'affaires. Les travaux de la professeure sont réalisés suivant une démarche scientifique rigoureuse avec une préoccupation importante pour les retombées pratiques pour la communauté professionnelle. Les travaux qui peuvent être associés au présent projet de recherche ont été publiés dans MIS Quarterly, Information & Management, Systèmes d’information et Management, International Journal of Business Intelligence Research, Revue canadienne des sciences de l’administration et dans les conférences internationales ICIS, HICSS et ASAC. L’objectif de ce projet de recherche est de mieux comprendre comment ces techniques sont utilisées à l’intérieur du processus d’analyse des besoins. L’ensemble des données nécessaires à l’étude a été recueilli. 25 entrevues de 90 minutes ont été réalisées avec des analystes expérimentés ayant en moyenne 15 années d’expériences dans la définition des besoins. Les données contiennent une série d’anecdotes portant sur des projets importants où les participants ont été impliqués dans l’analyse des besoins. Les données reflètent la complexité réelle de cette importante activité et sont riches d’enseignement. Les étudiants qui travailleront sur ce projet devront donc faire la mise à jour de la revue de la littérature portant sur la définition des besoins de façon à préparer un cadre conceptuel d’analyse. Le schème de codage devra être préparé par les étudiants, sous la supervision du professeur, et les données devront être analysées suivant les méthodes de recherche qualitatives reconnues. Les étudiants travailleront sous l’étroite supervision du professeur lors de cette étape. Enfin, un court article devra être préparé par les étudiants pour soumission à une conférence internationale. Le travail des étudiants sera reconnu.Le candidat devra avoir fait des études dans le domaine du management ou des systèmes d’information. Il devra être minutieux car l’analyse de données qualitative exige cela. Il devra être intéressé à apprendre sur le sujet et démontrer une capacité à accepter de reprendre, parfois, le travail effectué. Il devra également démontrer un intérêt à s‘adapter au vocabulaire nord-américain (qu’il retrouvera dans les entrevues). Enfin, il devra impérativement être en mesure de lire en anglais car la littérature scientifique est publiée dans cette langue. Il pourra parler et écrire en français ou en anglais. 
Les macrocycles sont une classe en progression rapide car ils combinent les avantages des petites molécules (biodisponibilité orale, perméabilité cellulaire) et celles des grosses molécules (grandes surfaces d'interaction). Dans ce projet, nous allons synthétiser des molécules bicycliques en utilisant la synthèse organique, et déterminer comment leur structure influence leur perméabilité cellulaire, ce qui est le facteur le plus limitant en ce moment dans le domaine des macrocycles. Nous allons synthétiser des bicycles en utilisant la macrolactamisation et la fermeture de cycles par métathèse, avec des méthodes de la chimie organique (réactifs sensibles à l'air, catalyseurs, purification par chromatographie), puis analyser leur perméabilité en utilisant l'essai PAMPA (analyse par UPLC-MS).medicinal chemistry, drug design, organic chemistrychimie médicinale, découverte du médicament, chimie organiqueunder the direction of a PhD student, synthesize, purify and analyze molecules, using NMR, UPLC-MS and other techniques appropriatesous la direction d'un étudiant au PhD, synthétiser, purifier et analyser les molécules (RMN, UPLC-MS et autres techniques)curiosity, interest in organic and medicinal chemistry
Construction et utilisation d'un outril de comparaison des pratiques de sécurité informatique dans les universités.Rules and practices in hardware, sorftare and data secuity in universities.L'encadrement de l'utilisation des ressources informationnelles (matérielles, logicielles et données) par les participants à la communauté universitaire.Information technologyInformation systemsComputer/information security
L'intelligence artificielle (AI) présente le potentiel de transformer profondément notre société par diverses applications qui affecteront positivement l'économie et notre vie quotidienne. Des agents automatisés intelligents seront bientôt en train de contrôler des applications dans plusieurs domaines, notamment les transports, les médias sociaux, les jeux AI, les outils éducatifs, l'analyse du renseignement, la défense et la sécurité. La capacité de ces agents à soutenir efficacement et à interagir naturellement avec les gens dépendra en grande partie de leur compétence pour reconnaître les objectifs et les plans d'autres agents. Le problème de la reconnaissance des intentions d'autres agents est connu sous le nom de problème de reconnaissance de plan ou de problème de reconnaissance d'intention. Bien que des progrès intéressants aient été réalisés au cours des années, les algorithmes de reconnaissance de plan d'aujourd'hui sont trop inefficaces pour de nombreuses applications. L'objectif de ce projet de recherche est d'explorer, d'améliorer et de développer des algorithmes de reconnaissance de plans qui peuvent faire face à des domaines complexes. Les axes de recherche s'articulent autour de la planification, de la théorie algorithmique des jeux et de l'apprentissage automatique.Artifficial Intelligence, especially planning and machine learningIntelligence artificielle, plus particulièrement la planification et l'apprentissage automatiqueProgrammingExperimentsLiterature reviewTechnical reportingProgrammationExpérimentationsRevue de litératureRapports techniquesBsC in computer scienceExcellent programming skillsHaving completed with excellent grades the following courses: Introduction to artificial intelligence, machine learning (including deep-learning), data structures, algorithms.Excellent mathematical background

Predictive analysis seeks to extract information (X) from current or past data to predict future patterns (Y).  The most complete description of Y is a histogram and a correspongly ambitious objective is to estimate this histogram or density for Y.  Such as prediction arises naturally such as in linear models, model selection, time series, data compression, etc, and is central to statistical theory and practice.  The research project will involve Bayesian inference, decision-theoretic analysis and estimation under constraints of predictive densities based on a loss function such as Kullback-Leibler loss.  The review paper of George, Liang et Xu (2012, Stat. Science) is a useful introduction for predictive analysis for normal models and has many references.  Such analysis will be applied to the problem of making inferences about a selected population.  It is common, in clinical trials or in a manufacturing context for instance, to compare various treatments or products in an initial stage before making a selection of the most promising treatments or products for  further investigation.    It is thus of interest to use the collected data to make inferences on variables associated with the selected populations.  A well known phenomenon is selection bias.  And the objective of this project is to propose efficient predictive density estimators of the selected populations.  In particular, we wish to propose better choices than plug-in or adhoc procedures and explore their use on an actual data set.   References  include , among many others,  Carreras et Brannath, 2011, {\it Statistics in Medecine}; Stallard, Todd et Whitehead, 2008, {\it JSPI},Bayesian analysis.   Estimation with constraints.  Statistical decision theory.The student will allocate some time on background material, implement various choices of predictive density estimators in the context of inference after selection.  Along with several other students and myself, we will try to obtain analytical comparisons and we will report on numerical evaluations illustrating the strengths and weakeness of various estimators.  Good knowledge in mathematical analysis, Bayesian analysis, statistical inference.  Expertise in mathematical programming.



Graphene is a material that is considered exceptional in many respects. It is unique carbon structures including several exceptional properties that have been discovered recently. The Nobel Prize in Physics in 2010 on the subject is a proof of the importance of this material.The proposed internship is part of a project to create a new class of nanocomposite materials based on graphene and semiconductor nanostructures with hybrid properties. This project will involve the crystal growth of graphene on nanostructured surfaces, the structural / electrical characterization of materials and their integration into devices. The intern will be integrated with a multidisciplinary team of leading researchers who will provide him with high quality supervision.Le Laboratoire des Nanotechnologies et Nanosystèmes (LN2) est une unité de recherche internationale entre la France et le Canada. Les activités de recherche du LN2 sont organisées selon 3 axes technologiques qui prennent en compte les problématiques de packaging:Intégration électronique 3D, BioMEMs, Energies sur puce. Le LN2 est localisé au 3IT de l’université de Sherbrooke au Canada http://www.labn2.fr/.L’Institut Interdisciplinaire d’Innovation Technologique (3IT) est une infrastructure d’innovation scientifique et de maturation technologique, de l’idée à la commercialisation, du dispositif à la preuve-de-concept et leur validation, en supportant le travail collaboratif de membres provenant de l’industrie et de la recherche universitaire.• For the LN2: The Laboratory of Nanotechnology and Nanosystems is an international research unit between France and Canada. LN2 The research activities are organized in three technological areas that address the packaging issues: Electronic Integration 3D bioMEMS, chip Energies. The LN2 is located at 3IT of the University of Sherbrooke in Canada http://www.labn2.fr/.• For the 3IT: the Technological Innovation Interdisciplinary Institute is a scientific innovation infrastructure and technological maturation, from idea to commercialization from the device to proof-of-concept and validation, supporting the work collaborative university researchers and industrial members and integrating the disciplines of nano and microtechnology, biomedical L’étudiant sera en charge de la synthèse du matériau se faisant par voie électrochimique et par dépôt chimique en phase vapeur (CVD or CVI) ainsi que des caractérisations.L’étudiant conduira son étude en s’appuyant sur un état de l’art et des recherches bibliographiques. Il sera également en charge d’analyser et de présenter ses résultats.Les paramètres pour chacune des étapes de synthèse seront à maîtriser et varier pour modifier les propriétés du matériau obtenu.Les caractérisations seront essentiellement portées sur les propriétés électriques du matériau. Toutefois, en amont, des caractérisations sur la structure seront à faire pour vérifier l’adéquation de la synthèse avec les prédictions théoriques (Raman et MEB).Enfin, l’étudiant évoluera dans une équipe de recherche orientée vers les nanocomposites poreux pour diverses applications.Perform the experiments .Analyze the results.Write reports.Present results .Nous recherchons d’excellents candidats motivés dans une des disciplines suivantes : Physique des matériaux, Science des matériaux, Nanotechnologie, Génie des matériaux.Une bonne connaissance de la physique des semi-conducteurs, des notions en cristallographie, et en mesures électriques seront des atouts.L'étudiant doit pouvoir s'exprimer à l'oral en français et apprécier le travail en équipe.
Stocker de l’énergie de façon viable et durable représente pour l’humanité un véritable défi technologique. Les meilleurs candidats sont actuellement les batteries Lithium-ions, mises au point en 1970 en tant que batterie non-rechargeable. [1]Leurs intérêts résident dans l’utilisation du Lithium métallique, qui se trouve être l’élément le plus électronégatif avec la plus faible masse. Ce qui facilite grandement le design des systèmes de stockage pour d’importante densité d’énergie. Cependant, avec une demande croissante d’énergie et de puissance pour des systèmes de plus en plus élaborés car de plus en plus électrique (téléphone, voiture électriques), il est nécessaire de revoir chaque composant de ces batteries pour les améliorer.  Il existe notamment une problématique matériau majeure quant à la tenue de vie des électrodes et la capacité spécifique qu’elles peuvent délivrer [2]. Cette problématique se pose plus particulièrement aux électrodes négatives, qui subissent les mécanismes de lithiation/délithiation au cours des cycles charge/décharge.L’objectif de ce stage sera donc de synthétiser par voie électrochimique et de dépôt en phase vapeur (CVD) et de caractériser un nanocomposite à base de matériaux nanoporeux et de graphène pour répondre à ces problématiques grandissantes. 1. Ikeda, H., Saito, T. & Tamura, H. in Proc. Manganese Dioxide Symp. Vol. 1 (eds Kozawa, A. & Brodd, R.H.) (IC sample Office, Cleveland, OH, 1975)2. Tarascon, J. M., & Armand, M. (2001). Issues and challenges facing rechargeable lithium batteries. Nature, 414(6861), 359–67. https://doi.org/10.1038/35104644Le Laboratoire des nanotechnologies et Nanosystèmes est une unité de recherche internationale entre la France et le Canada. Les activités de recherche du LN2 sont organisées selon 3 axes technologiques qui prennent en compte les problématiques de packaging: Intégration électronique 3D, BioMEMs, Energies sur puce. Le LN2 est localisé au 3IT de l’université de Sherbrooke au Canada http://www.labn2.fr/.L’Institut Interdisciplinaire d’Innovation Technologique est une infrastructure d’innovation scientifique et de maturation technologique, de l’idée à la commercialisation, du dispositif à la preuve-de-concept et leur validation, en supportant le travail collaboratif de membres provenant de l’industrie et de la recherche universitaire.L’étudiant aura les mêmes rôles qu’un ingénieur de recherche. Il devra être capable d’étudier et analyser l’état de l’art. De travailler en équipe, de mettre en place des plans d’expériences, et de les réaliser soi-même. Il devra également être capable de caractériser et d’interpréter en fonction les résultats obtenus. Enfin l’étudiant devra être en mesure de présenter ses avancées à l’équipe et de proposer des perspectives pour les prochaines étapes du projet.Nous recherchons d’excellents candidats motivés dans une des disciplines suivantes : Physique, Science des matériaux, Nanotechnologie.De bonnes connaissances en physique des matériaux, des notions en cristallographie, en mesure électrique et électrochimique seront des atouts.Évoluant dans un environnement dynamique, le candidat doit pouvoir communiquer en français, être à l’aise à l’oral et aimer travailler en équipe.

Les troubles anxieux sont les troubles mentaux les plus courants en première ligne, et ils sont associés à une détresse psychologique et affectent les personnes qui en souffrent tant au plan personnel, social et professionnel. La thérapie cognitive comportementale (TCC) est une approche de psychothérapie dont l'efficacité pour le traitement des troubles anxieux est bien démontrée, mais son accessibilité est difficile en raison de ressources limitées en première ligne. Des études récentes suggèrent que d’offrir la TCC à des groupes de personnes qui souffrent de troubles anxieux pourrait être une alternative prometteuse à la TCC individuelle puisque ces troubles anxieux présentent plusieurs symptômes communs.La TCC transdiagnostique (TCC-T) est axée sur les processus cognitifs et comportementaux communs à plusieurs troubles anxieux, et fait appel à des stratégies d'intervention thérapeutiques communes en ciblant les symptômes qui sont partagés par ces troubles. Le but de notre étude est d’examiner l'efficacité clinique et le rapport coût-efficacité d’une TCC-T de groupe pour les troubles anxieux. Nous allons comparer l’efficacité de la TCC-T aux traitements habituellement offerts. Cette étude porte sur le traitement de quatre troubles anxieux fréquents, soit le trouble d'anxiété généralisée, le trouble d’anxiété sociale, le trouble panique et l’agoraphobie. Les participants reçoivent une psychothérapie de groupe d’approche cognitive comportementale de douze rencontres (groupe 8 à 10 personnes) de 2 heures selon un protocole de traitement manualisé pour les troubles anxieux (Norton et al, 2012), animées par deux psychologues ou psychothérapeutes. L'évaluation rigoureuse de l’efficacité de cette intervention permettra également de déterminer comment la TCC transdiagnostique pourrait être intégrée aux services de santé de première ligne au Québec.My research program seeks to improve access to evidence-based psychological and pharmacological treatments for anxiety and depressive disorders in primary care. I am interested in the determinants and results of the use of mental health services and in the quality of care for anxiety and depression. I am also interested in innovations in the organization of services and in primary care mental health team’s clinical practices, both by conducting applied research projects and diversified knowledge translation activities.Mon programme de recherche vise à améliorer l'accès à des traitements psychologiques et pharmacologiques éprouvés pour les troubles anxieux et dépressifs en première ligne. Je m’intéresse aux déterminants et aux résultats de l’utilisation de services de santé mentale et de la qualité des soins pour l’anxiété et la dépression. Je m’intéresse également à l’innovation dans l’organisation des services et les pratiques cliniques des équipes de première ligne en santé mentale, tant par la réalisation de projets de recherche appliquée que par les activités diversifiées de transfert de connaissances.This internship is a unique occasion to work in a stimulating environment with a research team working on mental health services in primary care. This is a great opportunity for a student to gain experience in a research laboratory or to consolidate current experience, and to become familiar with the research stages involved in a multicenter randomized controlled trial.Under the supervision of the principal investigator, the student will update the scientific literature on transdiagnostic CBT and related topics, create a scientific poster for a conference and participate as coauthor in the writing of a scientific article.The student will be involved in certain analyzes using SPSS software, participate in team meetings and provide support to the team by performing other tasks associated with the project (e.g. preparation of material, updating website content).Ce stage constitue une occasion unique de travailler dans un environnement stimulant au sein d’une équipe de recherche travaillant sur les services de santé mentale en première ligne. Il s’agit d’une belle opportunité pour un(e) étudiant(e) d'acquérir une expérience dans un laboratoire de recherche ou de consolider celle qu’il(elle) a déjà, ainsi que de se familiariser avec le processus de recherche dans le cadre d’un essai contrôlé randomisé multicentrique.Sous la supervision de la chercheuse responsable, l'étudiant(e) effectuera une mise à jour de la littérature scientifique sur la TCC transdiagnostique et autres sujets associés, créera une affiche scientifique pour un congrès et participera à la rédaction d'un article scientifique à titre de coauteur.L'étudiant(e) participera à la réalisation de certaines analyses à l'aide du logiciel SPSS. Il/elle participera aux réunions de l’équipe et apportera un soutien à l'équipe par la réalisation d’autres tâches associées au projet (p.ex., préparation du matériel, mise à jour du contenu du site Web).Studying in a relevant field (psychology, medicine, health economics, etc.).Aptitudes in scientific writing Ease with scientific databases (e.g. PubMed)Familiarity with Microsoft Office Suite Experience with SPSS (or other appropriate statistical software)Respect of research ethics rulesExcellent academic recordRequired qualities: thoroughness, rigor, autonomy
In order to determine the role of Hdac1 or Hdac2 in the response to cellular stresses or to exogenous dietary- or bacterial-derived signals, enteroids deleted for Hdac1 or Hdac2, or treated with specific Hdac1 and Hdac2 pharmacological inhibitors, will be used. Enteroids wil be treated with pro-inflammatory cytokines (Tnfa), cytokines such as Il22, and diet- and bacterial-derived metabolites (tryptophan metabolites). Markers will be analysed by Western blot, qPCR and immunofluorescence, along with proteomics approaches.Les histone désacétylases Hdac1 et Hdac2 contrôlent les patrons d'expression génétique globaux en désacétylant les histones et d'autres protéines, dont des facteurs de transcription. Les HDAC, en modulant les niveaux d'acétylation, contrôlent plusieurs processus cellulaires, notamment la prolifération, la différenciation et la mort cellulaire. Nous avons montré que Hdac1 et Hdac2 jouent des rôles complémentaires et similaires au niveau de l'homéostasie intestinale, de la différenciation et de la réponse inflammatoire des cellules intestinales épithéliales dans des modèles murins et ce culture d'enteroides.Histone deacetylases Hdac1 and Hdac2 regulate global and specific gene expression patterns by deacetylating histones and a number of non-histone proteins. HDAC, by modulating acetylation levels, control various cellular processes such as cell proliferation, differentiation and death. We have shown that Hdac1 and Hdac2 display complementary and similar roles in the control of intestinal homeostasis, intestinal epithelial cell differentiation and inflammatory responses, both in murine models and in enteroid cultures.L'étudiant utilisera la technique de culture d'entéroides. Il sera impliqué dans l'isolement des protéines pour immunobuvardage, et des ARNs pour qPCR, et utilisera des techniques d'immunofluorescence. Il apprendra différentes notions reliées à l'épithélium intestinal, le tube digestif, la protéomique, l'inflammation, l'utilisation d'animaux en recherche, et la culture d'entéroides. L'étudiant présentera ses résultats aux membres du laboratoire, et résumera des publications reliées au domaine d'études.The student will use the enteroid culture technique. He will be involved in protein isolation for Western blots, RNA isolation for qPCR, and he will use immunofluorescence techniques. He will learn notions about the intestinal epithelium and the gut, proteomics, inflammation, use of mouse models for research, and enteroid cultures. He will be asked to present his results to members of the lab, and to summarize relevant publications in the field.Motivation pour la recherche. Intérêt à travailler en équipe. Une certaine expérience en techniques de laboratoire et culture cellulaire. Organisation. Intégrité. 
L’huile dans un moteur à combustion interne impose une température limite aux parois des cylindres. La performance du moteur est donc retreinte par les systèmes de refroidissement utilisés pour contrôler cette température. Ils génèrent des pertes nuisant au rendement et empêchent d’opérer le moteur à plus haute température. Dans ce contexte, l’objectif du projet de moteur sans contact est de développer un nouveau type de piston qui permet un scellement adéquat de la chambre de combustion tout en utilisant l’air comme lubrifiant entre le piston et la chemise du moteur. Le projet se situe en phase de conception du premier prototype et l’équipe explore actuellement différentes configurations envisageables. Le premier prototype possède une paroi flexible. Ainsi, la vitesse relative entre la paroi du cylindre et la chemise couplé aux profils des parois crée un coin d’air et génère une pression. Cette pression est inversement proportionnelle au jeu entre les deux surfaces et empêche les deux parois de se toucher. Cet écoulement d’air permet donc d’atteindre un très petit jeu entre les parois, assurant ainsi le scellement de la chambre de combustion. Un banc de test fonctionnel a déjà été fabriqué et permet de tester le scellement dans un environnement froid, sans mouvement alternatif. Plusieurs défis restent à relever. Le projet mélange des aspects de mécanique des structures et de fluides variés. La fabrication de prototypes et leur validation expérimentale permettent de tester rapidement et de valider les modèles prédictifs mis en place.The mission of Createk is to develop disruptive technologies for the machines of tomorrow. The particularity of the laboratory is the vertical integration of the R&D from fundamental and applied research to design and technology transfer with key strategic partners to maximize the impact in real-world applications. The specialized research areas of Createk include oilless piston engines, ceramic gas turbines, actuators, drones, aircrafts, and medical devices. (www.createk.co)La mission de Createk Durable vise le développement de technologies pour les machines de demain. La particularité du laboratoire est l’intégration verticale de la R&D à partir de la recherche fondamentale jusqu’au transfert technologique en collaboration avec des partenaires stratégiques. Les domaines de recherche de Createk incluent les moteurs à piston sans huile, les turbines à gaz en céramique, les actionneurs, les drones, les aéronefs et les appareils médicaux. (www.createk.co)In order to help to progress in the design of a air lubricated piston functional prototype, the student will have to generate new designs of sealing mechanism. The student will have to study various materials to help make better design choices. He will also have to carry out experimental tests as well as process and analyze the collected data. The student will also have to verify the effect of the pressure variation in the combustion chamber on the sealing performance of the prototype. The student will be mentored by a master’s student in all aspects of his tasks. Depending on the various results obtained between now and the beginning of the internship, some tasks could be modified.Dans le but d’avancer la conception d’un prototype fonctionnel de piston lubrifié à l’air, l’étudiant aura pour fonction d’élaborer de nouveaux concepts de mécanismes de scellement. L’étudiant aura donc à étudier divers matériaux pour mieux orienter les choix de conception, à effectuer des essais expérimentaux ainsi qu’à traiter et analyser les données recueillies. L’étudiant aura aussi pour objectif de vérifier l’effet de la variation de pression dans la chambre de combustion sur les performances de scellement du prototype. L’étudiant sera aidé par un étudiant à la maîtrise durant l’ensemble du stage. Selon les divers résultats obtenus d’ici le début du stage, certaines tâches pourraient être modifiées.Skills:• Knowledge of structural and fluid mechanics• Autonomy, good methodology• Knowledge of Matlab a plus• Knowledge of ANSYS and SolidWorks a plusLanguages:• English and/or french : professional working proficiency
Ce projet vise à déterminer le potentiel des sédiments de dragage comme ajout cimentaire pour le béton. Plusieurs sous-produits industriels, comme les cendres volantes ou les laitiers de haut-fourneaux, peuvent être utilisés efficacement comme ajout cimentaire afin d’améliorer les propriétés générales des bétons. Dans ce projet, les efforts seront concentrés sur un ou deux gisements de sédiments. Le ou la candidate devra étudier comment transformer les sédiments en matériau pouzzolanique (matériau réactif permettant d’en faire un ajout cimentaire). Outre l’efficacité et la robustesse du matériau, l’accent sera mis sur l’importance d’une production à faible coût pour concurrencer les ajouts actuels.Our research group carries out studies on rock engineering, applied geology, concrete durability and non-destructive testing.Notre groupe de recherche mène des travaux dans le domaine de la mécanique des roches et de la géologie appliquée, de la durabilité du béton et des essais non destructifs.1) Conduct literature review2) Characterize the sediments 3) Perform lab test on the prototype performance4) Process and analyze the data5) Write reports1) mener une étude bibliographique2) caractériser les sédiments3) faire des essais de laboratoire (performance des prototypes) 4) traiter et analyser les données5) rédiger des rapportsMandatory : civil engineering or material science backgroundWe look for motivated student, that can conduct short experiments and have interest in material sciences.  
The project involve demonstrating basic quantum gates, such as electon dipole spin resonance and exchange in silicon double quantum dots. In short, my goal in life is to create a useful quantum computer. My strategy for achieving this objective depends on the use of components found in today’s microchips, which will catalyze the commercialization of new quantum technologies. Silicon is the standard of the microelectronic industry and also happens to be an ideal material for the most natural of qubits – the quantum spin. Many technical challenges remain, however. I am first focusing on realizing the simplest, scalable building block that incorporates all the functionalities required for quantum information processing using spins in silicon.In short, my goal in life is to create a useful quantum computer. My strategy for achieving this objective depends on the use of components found in today’s microchips, which will catalyze the commercialization of new quantum technologies. Silicon is the standard of the microelectronic industry and also happens to be an ideal material for the most natural of qubits – the quantum spin. Many technical challenges remain, however. I am first focusing on realizing the simplest, scalable building block that incorporates all the functionalities required for quantum information processing using spins in silicon.The student wil assist the graduate students in performing their experiments in the lab. He or she will participate in desiging the experiment, data acquisition and analysis. The student wil assist the graduate students in performing their experiments in the lab. He or she will participate in desiging the experiment, data acquisition and analysis. 
The goal of the research project is to develop a scalable intrumentation platform to control spin qubits.In short, my goal in life is to create a useful quantum computer. My strategy for achieving this objective depends on the use of components found in today’s microchips, which will catalyze the commercialization of new quantum technologies. Silicon is the standard of the microelectronic industry and also happens to be an ideal material for the most natural of qubits – the quantum spin. Many technical challenges remain, however. I am first focusing on realizing the simplest, scalable building block that incorporates all the functionalities required for quantum information processing using spins in silicon.In short, my goal in life is to create a useful quantum computer. My strategy for achieving this objective depends on the use of components found in today’s microchips, which will catalyze the commercialization of new quantum technologies. Silicon is the standard of the microelectronic industry and also happens to be an ideal material for the most natural of qubits – the quantum spin. Many technical challenges remain, however. I am first focusing on realizing the simplest, scalable building block that incorporates all the functionalities required for quantum information processing using spins in silicon.The student will develop spin qubits specific control and readout modules on the Keysight Instruments' Quantum Computing platform. He will work in close collaboration with engineers at Université de Sherbrooke and Keysight.The student will develop spin qubits specific control and readout modules on the Keysight Instruments' Quantum Computing platform. He will work in close collaboration with engineers at Université de Sherbrooke and Keysight.
Maritime transport sector is responsible of about 4% of the humanity CO2 emissions. Emissions related to maritime activities are rapidly growing due to the increasing of maritime traffic. New challenges must be reached to improve ship systems in terms of energy efficiency and environmental behaviour. From the 90’s, the use of electricity as an energy vector in naval propulsion is of growing interest. Green ship is a key issue to reach a better and more sustainable transportation on the sea, rivers and lakes. Because of the massive research and development in the automotive industry, hybrid-electric propulsion has now become available in maritime application. The ongoing idea, like in other applications, is to maximize the global efficiency and minimize the emissions with the trend to zero emission operations in sensitive areas. Some prototypes have been proposed in recent literature. The usability of multiple Energy Storage System (ESS), such as battery, supercapacitors and fuel cell, for different kind of ships is nowadays studied.Titulaire de la Chaire de recherche du Canada sur l’hybridation du stockage d’énergie dans les véhicules électriques à haut rendement, Joao Trovao s’affaire à mettre au point des systèmes énergétiques et de propulsion à haut rendement, afin de rendre les véhicules électriques plus performants et autonomes que ceux actuellement sur le marché.Les recherches de M. Trovao portent principalement sur l’autonomie, le vieillissement et le temps de recharge des batteries. Ses travaux se concentrent sur le système d’alimentation du véhicule, qu’il veut améliorer par des systèmes hybrides de stockage d’énergie et en réduisant les pertes des sous-systèmes de propulsion.Dr. João Trovão, Canada Research Chair in Efficient Electric Vehicles with Hybridized Energy Storage Systems, is developing energy systems and highly efficient propulsion systems that will make electric vehicles more efficient and give them a greater driving range than what is currently available.Trovao’s research focuses on range as well as battery aging and recharging time. He hopes to improve performance by using hybridized energy storage systems and reducing energy loss.ObjectiveThe project deals with the electric hybridization of the Canada Steamship Lines (CSL) St Laurent. The CSL St Laurent is a self-discharger, a specialized ship equipped with on-board cargo-handling systems. This kind of ship enable to discharge bulk cargo without shore-based unloading equipment.Work stepsThe first step deals with the choice of the architecture to hybrid the CSL St Laurent. An Energy Management Strategy (EMS) will be defined to manage the different subsystems of the ship. A simulation of the new architecture will allow to compare the results with the actual architecture of the CSL St Laurent. Energetic Macroscopic Representation (EMR) will be used to organize both modelling and control.ObjectifLe projet traite de l'hybridation électrique des Canada Steamship Lines (CSL) du St Laurent. Le CSL St Laurent est un autochargeur, un navire spécialisé équipé de systèmes de cargaison à bord. Ce type de navire permet de décharger des marchandises en vrac sans équipement de déchargement à terre.Étapes du travailLa première étape porte sur le choix de l'architecture pour hybrider le CSL St Laurent. Une stratégie de gestion de l'énergie (EMS) sera définie pour gérer les différents sous-systèmes du navire. Une simulation de la nouvelle architecture permettra de comparer les résultats avec l'architecture actuelle du CSL St Laurent. La représentation macroscopique énergétique (REM) sera utilisée pour organiser à la fois la modélisation et la commande.Strong motivation for electrical engineering, industrial computing.Available for teamwork and for human contact.Knowledge of Matlab/Simulink; Realtime data logging and control.Knowledge of power electronics and Electric Machines.

La croissance épitaxiale des semi-conducteurs III-V sur un matériau hôte de nature différente continue à faire l’objet de recherche depuis plusieurs décennies. Principalement, cela est dû au fait de l’existence d’une différence entre le paramètre de maille de la structure cristalline du substrat et celle de la couche. Ce dernier représente un problème fondamental dans le développement de la technologie des semi-conducteurs, car plus le désaccord de maille est prononcé plus il y a tendance à générer de défauts (dislocations) indésirables pour la fabrication de dispositifs de hautes technologies. [1]Dans cette optique, les travaux de notre groupe de recherche ont déjà suscités beaucoup d’intérêt, en particulier pour la croissance épitaxiale sur substrat de silicium poreux enrobé de graphène. Les propriétés élastiques remarquables de ce dernier, peuvent accommoder la contrainte générée par le désaccord de maille, laissant ainsi la place pour la croissance des semi-conducteurs de qualité supérieure. [2]    Ce stage va porter principalement sur la caractérisation des films de GaAs crus sur les substrats de silicium poreux enrobé de graphène afin d’évaluer leurs propriétés structurales, électriques et optiques. 1. Alferov, Z. I. The history and future of semiconductor heterostructures. Semiconductors 32, 1–14 (1998).2. A. R. Boucherif, A. Boucherif, G. Kolhatkar, A. Ruediger, R. Arès, Small 2017, 13, 1603269.• Concernant le LN2 : Le Laboratoire des nanotechnologies et Nanosystèmes est une unité de recherche internationale entre la France et le Canada. Les activités de recherche du LN2 sont organisées selon 3 axes technologiques qui prennent en compte les problématiques de packaging: Intégration électronique 3D, BioMEMs, Energies sur puce. Le LN2 est localisé au 3IT de l’université de Sherbrooke au Canada http://www.labn2.fr/.• Concernant le 3IT : l’Institut Interdisciplinaire d’Innovation Technologique est une infrastructure d’innovation scientifique et de maturation technologique, de l’idée à la commercialisation, du dispositif à la preuve-de-concept et leur validation.L’étudiant aura les mêmes rôles qu’un ingénieur de recherche. Il devra être capable d’étudier et analyser l’état de l’art. De mettre en place des plans d’expériences, et de les réaliser soi-même. Il devra également être capable de caractériser et d’interpréter en fonction les résultats obtenus. Enfin l’étudiant devra être en mesure de présenter ses avancées à l’équipe et d’en déduire les perspectives pour les prochaines étapes du projet.Nous recherchons d’excellents candidats motivés dans une des disciplines suivantes : Physique, Science des matériaux, Nanotechnologie.De bonnes connaissances en physique de semi-conducteurs et une expérience en mesure électriques et spectroscopiques seront des atouts.Évoluant dans un environnement dynamique, le candidat doit pouvoir communiquer, en français, être à l’aise à l’oral et aimer travailler en équipe.
Graphene is a material that is considered exceptional in many respects. It is unique carbon structures including several exceptional properties that have been discovered recently. The Nobel Prize in Physics in 2010 on the subject is a proof of the importance of this material.The proposed internship is part of a project to create a new class of nanocomposite materials based on graphene and semiconductor nanostructures with hybrid properties. This project will involve the crystal growth of graphene on nanostructured surfaces, the structural / electrical characterization of materials and their integration into devices. The intern will be integrated with a multidisciplinary team of leading researchers who will provide him with high quality supervision.• Concernant le LN2 : Le Laboratoire des nanotechnologies et Nanosystèmes est une unité de recherche internationale entre la France et le Canada. Les activités de recherche du LN2 sont organisées selon 3 axes technologiques qui prennent en compte les problématiques de packaging: Intégration électronique 3D, BioMEMs, Energies sur puce. Le LN2 est localisé au 3IT de l’université de Sherbrooke au Canada http://www.labn2.fr/.• Concernant le 3IT : l’Institut Interdisciplinaire d’Innovation Technologique est une infrastructure d’innovation scientifique et de maturation technologique, de l’idée à la commercialisation, du dispositif à la preuve-de-concept et leur validation, en supportant le travail collaboratif.• For the LN2: The Laboratory of Nanotechnology and Nanosystems is an international research unit between France and Canada. LN2 The research activities are organized in three technological areas that address the packaging issues: Electronic Integration 3D bioMEMS, chip Energies. The LN2 is located at 3IT of the University of Sherbrooke in Canada http://www.labn2.fr/.• For the 3IT: the Technological Innovation Interdisciplinary Institute is a scientific innovation infrastructure and technological maturation, from idea to commercialization from the device to proof-of-concept and validation, supporting the work collaborative university researchers and industrial members and integrating the disciplines of nano and microtechnology, biomedical Faire les experiences.Analyser les résultats.Rédiger des rapports.Présenter les résultats.Perform the experiments .Analyze the results.Write reports.Present results .Nous recherchons d’excellents candidats motivés dans une des disciplines suivantes : Physique, Science des matériaux, Nanotechnologie.Une bonne connaissance de la physique des semi-conducteurs, des notions en cristallographie, et en mesures électriques seront des atouts.

Control of protein translation in plantsEukaryotes possess multiple mechanisms by which protein translation can be controlled in order to respond to environmental conditions and stresses. These include the phosphorylation of eIF2alpha and the modulation of the activity of the TOR (target of rapamycin) protein. We hav e recently discovered that these two pathways are very important in plants in responding to infection by pathogens and that their activity can determine the relative energy that the plant puts into growth versus defense.At the same time, we work on using the model plant Nicotiana benthamia as a platform for producing protein foreign proteins with pharmacological value, such as vaccine antigens. This involves the use of transient expression by Agrobacterium-mediated transient expression. We are studying the global response of the plant to this process with a goal of  enhancing protein production. Emphasis is put on altering signaling pathways elicited by the expression of foreign proteins as well as enhancing protein translation capacity of the plant. Potential projects include profiling the expression of specific genes; generation and expression of mutant versions of proteins involved in translation and investigation of their effects of antigen production; reverse genetics (knock-down) of candidate genes and investigation of the effects of antigen production.One aspect of our research is aimed at understanding the molecular mechanisms that control protein translation in plants. We are studying various aspects of this area in order to understand how plants control protein exrpression during biotic stress conditions as well as during normal conditions and how this might be manipulated to produce larger quantities of foreign proteins as well as to generate more disease resistant plants.The student will be integrated into an existing research program and will be paired with a postdoc or graduate student.  At the same time, the student will be given their own project with specific goals and objectives and will be given leeway to develop their own research initiatives and work independently.  Students will be coached in the appropriate techniques and encouraged to develop new experimental procedures pertaining to the study of protein-protein and protein-RNA interactions, the analysis of post translational modifications and the analysis of next generation sequence data.Students will be expected to participate in lab meetings, journal clubs and other lab activities.Candidates are expected to have a solid theoretical background in molecular biology and biochemistry.  Background in plant biology is helpful, but not essential.
RNA silencing and antivirus resistanceEukaryotes possess protein complexes that recognize dsRNA and process it into small fragments. These small RNAs in turn target homologous single-stranded RNA in a variety of ways, in conjunction with a family of ribonucleases known as Argonaute proteins.  Argonaute proteins are involved in a number of mechanisms that regulate gene expression, collectively known as RNA interference (RNAi) or RNA silencing. At the same time, RNA silencing is used by plant cells as a defense against viruses by recognizing their dsRNA replication intermediates and targeting them for degradation and/or translational repression. Our research in this area is aimed at understanding which (of the many) RNAi components in plants are involved in anti-viral defense, how these components target virus RNA and how viruses, in turn, have evolved to inhibit RNAi mechanisms. We also study a type of plant immunity that is based on the recognition of proteins associated with specific pathogens. This recognition is mediated by cytoplasmic NB-LRR proteins, which are encoded by disease resistance genes.  We are investigating how the defense responses induced by NB-LRR proteins inhibit the translation of viral RNA transcripts. Our research is aimed at better understanding how the cell is able to control viral infections by regulating virus gene expression as well as by regulating cellular transcripts. These studies involve the investigation of translational control mechanisms and RNA processing and how these mechanisms overlap with RNA silencing mechanisms.Potential internship projects 1) Genetic analysis of RNA silencing components required for NB-LRR defense responses; 2) On the role of natural variation in RNA silencing components in virus resistance; 3) Genetic and biochemical analysis of translational control during defense responses.Our research is aimed at understanding the plant innate immune system, with the long-term goal of applying this knowledge to the generation of disease resistant plants. We use several model systems, including tobacco, potato and Arabidopsis to study plant-virus interactions in particular, and plant-pathogen interactions in general.The student will be integrated into an existing research program and will be paired with a postdoc or graduate student.  At the same time, the student will be given their own project with specific goals and objectives and will be given leeway to develop their own research initiatives and work independently.  Students will be coached in the appropriate techniques and encouraged to develop new experimental procedures pertaining to the study of protein-protein and protein-RNA interactions, the analysis of post translational modifications and the analysis of next generation sequence data.Students will be expected to participate in lab meetings, journal clubs and other lab activities.Candidates are expected to have a solid theoretical background in molecular biology and biochemistry.  Background in plant biology is helpful, but not essential.
The principle aim is to develop and refine dynamic temporal models of patient care pathways, evolution of disease and response to treatment. These models are supported by concomitant informatics collaborative tools development.The increasing availability of data from patient electronic records is leading to the emergence of exploiting this data for purposes other than direct patient care - often known as secondary data analysis. A health care institution such as at Sherbrooke, a Canadian leader in this development, may have a data warehouse continually being updated with such data as well as other relevant data such as of financial or organisational origin. Data is now available from several hundred thousand patients in the Sherbrooke database. Across the world large databases with disease information are becoming accessible and this has joined the phenomena now often referred to as big data.There are many contemporary challenges of meaningful access and linking of these data sources. This project however is taking a disease orientated approach matching the informatics and computer science methodologies that are now evolving to the relevance in clinical practice and clinical research. Of particular relevance in disease based research is the ability to capture the progression over time of the disease linking changes in treatment to changes in patient state. Dynamic Bayesian modelling is being investigated and comparative analysis with data process mining - modelling analysis is being undertaken in progressive depth. Also a priority is the development of tailored collaborative tools that can help critique of models and progressive provision of strong models that support clinical practice and research. Thus the models must also be understandable and used by clinical researchers. The major disease domains currently being studied are heart disease and cancer  highly prevalent conditions which benefit from very careful treatment choice and adjustment.University hospital with clinical datawarehouse and also large scale projects in cardiology care is a pioneer in abstracting from patient data evidence of sub-population variation in response to therapy. This variation analysis benefits practice improvement strategy as well as diagnostics interpretation especially in genomics and is the specialised research area of the CRED (collaborative research for effective diagnostics) research group.Student will focus on the investigation of different modelling and data mining approaches using subsets of data initially from cardiology disease. An extension of the project in cancer is being planned. Particular modelling approaches will be selected for in-depth development  and testing. Collaboration with research colleagues in other universities and with the United Kingdom is anticipated.Good background in mathematics and probabilistic modelling.Experience in health sciences especially informatics also valuable.
Fiber reinforced polymers (FRP) have recently become an interesting alternative material for medium voltage transmission lines (50 to 150 kV). This material is most often used in the form of poles in a braced H-frame configurations. This type of supports is traditionally composed of wood poles, which are nowadays confronted to many challenges mostly related to their lifespan. However, only a few design standard documents provide equations to evaluate the resistance and deflection of FRP poles, and there exists an important uncertainty on these equations. This project aims to compare design equations for FRP members to existing experimental data. It also aims to evaluate resistance and deflection of braced H-frame made pf FRP poles under loading typical of transmission line structures.My research concerns mainly the numerical and experimental analysis of structures. In particular, my research interests include the analysis and design of transmission line structures, the response of structures under wind loads, and the static and dynamic behaviour of cable structures. The student will need to perform the following tasks:- Learn how to calculate forces on transmission line structures.- Prepare a spreadsheet or program to evaluate FRP pole resistance and deflection according to various standard design equations.- Compare results from design equations to existing experimental test data.- Propose recommendations for the use of these design equations.- Evaluate forces and stresses in a braced H-frame configuration and calculate resistance and deflection for various loading cases.The student must have a strong interest in research and in particular in the design of structures. He should also have a strong engineering background in structural mechanics in the fields of civil engineering or mechanical engineering or equivalent. He is expected to be able to work independently and with a team.  
Vortex induced vibrations may cause fatigue failures on transmission line conductors. Dampers are frequently used to control vibration amplitudes of conductors. A classic approach to evaluate vibration amplitudes is to use the energy balance principle, which states that the energy imparted by the wind is equal to the energy dissipated by the conductor and dampers. However, the evaluation of the energy dissipated by dampers depends on its position of the damper on the conductor and in general on the dynamic behaviour of the conductor-damper system. The dampers most often used are tuned mass dampers installed close to span ends and these dampers exhibit a highly non-linear behaviour. Recently, our research group developed a new non-linear time domain approach based on a finite element model of the conductor-damper system to evaluate vibration amplitudes. This approach, however, needs further validation with existing vibration data from a cable test bench and an outdoor experimental line, which are owned by our research partner. It also needs to be applied for evaluating energy dissipation for various conductors and damper configurations.My research concerns mainly the numerical and experimental analysis of structures. In particular, my research interests include the analysis and design of transmission line structures, the response of structures under wind loads, and the static and dynamic behaviour of cable structures. The student will be responsible for carrying finite element analysis and comparing results to existing experimental test data for conductor vibrations. He will also perform a parametric study for various configurations of conductors and dampers. The student will work in collaboration with a postdoctoral fellow and will be in contact with researchers from our research partner.Therefore, the students will need to perform the following tasks:- Learn how to use finite element software Code_Aster and specific existing models for conductor-damper vibrations.- Run analyses to make comparisons between numerical results and existing experimental data.- Propose and implement improvements to the conductor-damper numerical model.- Select conductor and damper configurations and carry on analyses to evaluate dissipated energy and vibration amplitudes for these configurations.The students must have a strong interest in research and in particular in dynamic analysis of structures. He should also have a strong engineering background in structural mechanics in the fields of civil engineering or mechanical engineering or equivalent. The student should have a background or an interest to learn about finite element modelling, and computer programming with languages Python, Matlab or similar. He is expected to be able to work independently and with a team.  
   A recently discovered function of neutrophils is their ability to generate NETs (neutrophil extracellular traps) – a response also known as NETosis. These are extracellular meshworks of extruded chromatin filaments that capture microorganisms (bacteria, yeasts, viruses), thereby stopping their propagation and helping in their destruction. We developed a new technique to visualize NETs, which unlike existing ones, is full quantitative, standardized, and does not produce false positives. This work will soon be published, and forms the basis for the studies described below.    It is currently thought that intracellular chromatin condensation eventually causes a disruption of the plasma membrane in the stretched out neutrophil, resulting in chromatin extrusion into long sticky filaments. However, we recently found that chromatin extrusion does not necessarily lead to filament formation, which suggests that there are more steps regulating NET formation that previously thought. How each step is regulated will be a research area in which the student will participate.    We also explored the intracellular signaling pathways acting upstream of NET formation. In doing so, we confirmed some previously published data, but also identified new pathways. How these pathways interact with one another, and which step(s) of NETosis are controlled by each pathway, represents another research area in which the student will participate.    Finally, we are setting up a technique for real-time microscopic observation of the NETosis phenomenon. Depending on the progress we make, the student may also experiment with this technique. We work with human neutrophils. They are the most abundant white blood cells and are a cornerstone of the immune system. We explore their transcriptional and translational machinery, and how this underlies key functional responses such as cytokine production, apoptosis (programmed cell death), and the generation of NETs (chromatin extrusions that entrap pathogens). We also investigate the intracellular signaling pathways that act upstream of these responses. Although our research finds applications in several diseases, we have traditionally placed more emphasis on arthritis and gout, and more recently, on cancer. Lab members come from various parts of the world. The research areas in which the student will participate are clearly outlined in the project description above. The work involves quite a bit of microscopy (epifluorescence, confocal, timelapse), as well as some molecular biology techniques (mainly western blots). The student will work with two grad students (a Russian PhD student and a French Canadian MSc student) currently exploring various aspects of NETosis; further supervision will be provided by our very resourceful (and very Cambodian) research associate. As for every lab member, the student will also learn to isolate human neutrophils from our German lab technician. In addition to lab work, the student will additionally be attending a scientific meeting along with all lab members, as we hold a provincial immunology meeting in June of every year (a one-day event). Essential: a solid science background; an open mind; and a passion for science and discovery. Quite important: an eagerness to learn; creative thinking; critical reasoning; a capacity to assimilate scientific articles (including those from our lab). Wished for: a for basic knowledge of common molecular biology techniques, such as western blot analyses; and a basic understanding of optical microscopy techniques. Optional: a good sense of humor. A sound grasp of English is essential, though several languages are spoken in the lab. The boss speaks four languages fluently (French-English-Italian-German), which helps at times. 

Les imprimantes 3D ou la fabrication additive sont censés apporter de nombreuses innovations au monde industriel. Ces approches peuvent changer les produits/services et peuvent aussi changer la façon de gérer les opérations et les chaînes d’approvisionnement. Certains chercheurs croient que les implications de premier ordre toucheront les stratégies et les modèles d’affaire de toutes les entreprises, de la fabrication jusqu’à la vente au détail. Les implications de second ordre auront un impact encore plus grand, mais nous ne savons pas exactement ce qui est possible. Dans ce projet, nous pourrons analyser comment le paradigme de gestion de la chaîne d'approvisionnement sera changé par l’émergence de l'impression 3D.Industrial Engineering; Business Administration; Supply Chain Management; Operations Management.Génie industriel; Administration; Gestion des chaînes logistiques; Gestion des opérations; Informatique.literature review; and/or prepare and apply a field study through focus group, or Delphi or survey; report preparation; group presentation; group discussions.Revue de littérature; et/ou étude sur le terrain; et/ou modélisation (p.ex. processus d’affaires, simulation, recherche opérationnelle).Fluent in English or French (writing and speaking). Background in business administration or industrial engineering. Good interpersonal abilities.
Les technologies issues de l’Industrie 4.0 et du « Smart Manufacturing » sont censés apporter de nombreuses innovations au monde industriel. Ces approches peuvent changer les produits/services et peuvent aussi changer la façon de gérer les opérations et les chaînes d’approvisionnement. Certains chercheurs croient que les implications de premier ordre toucheront les stratégies et les modèles d’affaire de toutes les entreprises, de la fabrication jusqu’à la vente au détail. Les implications de second ordre auront un impact encore plus grand, mais nous ne savons pas exactement ce qui est possible. Dans ce projet, nous pourrons analyser comment le paradigme de gestion de la chaîne d'approvisionnement sera changé par l’émergence de l’Industrie 4.0.Industrial Engineering; Business Administration; Supply Chain Management; Operations Management; Computer Science.Génie industriel; Administration; Gestion des chaînes logistiques; Gestion des opérations; Informatique.literature review; and/or prepare and apply a field stud; and/or make modelling (e.g. business processes, simulation, operations research).Revue de littérature; et/ou étude sur le terrain; et/ou modélisation (p.ex. processus d’affaires, simulation, recherche opérationnelle).Fluent in English or French (writing and speaking). Background in business administration, or industrial engineering, or computer science. Good interpersonal abilities.

Le projet de recherche est une invitation à la créativité et au changement de paradigme. Dans ces rapports aux biens et aux producteurs de ces biens, les consommateurs doivent affronter l’absence ou le déséquilibre dans le pouvoir de négociation, la généralisation des contrats d’adhésion. La question de l’accès à la justice pour les consommateurs ne semble pas recevoir de réponses satisfaisantes. La reconnaissance des droits des consommateurs ne semble pas avoir été suivie par une réforme favorisant l’accès à la justice dans une approche renouvelée du concept.Dans une période de mutation du droit au sein de l’Union européenne et au Canada, quel rôle les modes amiables extrajudiciaires de résolution des conflits ont-ils sur l’évolution de l’accès au droit pour le consommateur ? Nos recherches antérieures tendent à démontrer que le rôle des modes amiables quant au défi de l’accès au droit est sous-évalué. Ce projet de recherche s’attachera à l’analyse du potentiel des modes amiables de PRD pour un meilleur accès à la justice pour les consommateurs. Au sein de l’Union européenne comme au Canada ces processus sont désormais au cœur de l’accès à la justice. Depuis plusieurs années, l’UE et le Canada mettent chacun de leur côté en place une législation étoffée de protection des relations consommateurs-professionnels. Cette réglementation concerne en premier lieu l’approche contentieuse de résolution des conflits dont le dépositaire est le système judiciaire.Bien que cette approche convienne pour certains conflits, elle recèle des limites, dont les répercussions se trouvent exacerbées dans les conflits entre consommateurs et professionnels à cause de la nature asymétrique de leurs relations. Peuvent être énumérés les coûts des procédures judiciaires, les délais, la complexité, la technicité, la réduction des différends aux seuls enjeux juridiques. Il est opportun d’analyser l’architecture de régulation du droit de la consommation européen et canadien.Professeur à la Faculté de droit de l’Université de Sherbrooke, mon domaine de spécialisation concerne la théorie du droit, le droit privé, l’accès à la justice et les modes amiables de prévention et de règlement des différends. Mes champs d’intérêt et mes recherches portent entre autres sur les systèmes de justice, l’effectivité du droit, les modèles de régulation sociale et l’apport des modes amiables de prévention et de règlement des différends à l’amélioration de l’accès à la justice.L’étudiant sera amené à réaliser une recension de littérature scientifique, des recherches sur les bases de données académiques et juridiques. Il devra maîtriser la suite office (Word, PowerPoint, Excel, etc.), il doit posséder un esprit de synthèse, une excellente habileté à s’exprimer à l’oral et à communiquer clairement par écrit ses idées. L’étudiant pourrait devoir rédiger différents types de rapports dans le cadre de sa participation au projet, un talent rédactionnel serait donc grandement apprécié.Le profil idéal d’étudiant recommande qu’il s’intéresse aux enjeux sociaux de l’accès à la justice, qu’il soit curieux des modèles de régulations des rapports sociaux, de la multipolarité de la justice et de la complémentarité des processus de régulation sociale. L'étudiant devrait avoir une pensée originale et non dogmatique. Une excellente capacité à penser hors des sentiers battus et à se dégager du prêt à penser académique est nécessaire. L’étudiant possédant une formation dans l’un ou plusieurs des domaines suivants aurait un atout : droit, sociologie, sciences politiques ou encore en administration et économie.
Le projet dXBel est mené conjointement par BRP (Bombardier Recreational Products), le GAUS (Groupe d’Acoustique de l’Université de Sherbrooke) et le CTA (Centre de Technologies Avancées BRP-Université de Sherbrooke). Il a pour objectif de développer et de valider une maquette virtuelle vibro-acoustique permettant de simuler, reconstruire et écouter le bruit à l’opérateur et de passage. La maquette sera validée expérimentalement sur les véhicules de BRP.L'atteinte de cet objectif passe par la réalisation de 5 tâches: 1) Développement d’un outil de simulation et d’écoute; 2) identification des sources de bruit, et chemins de transfert 3) Modélisation, validation puis optimisation de la vibro-acoustique de systèmes d’échappement, de transmission, d’entraînement, d’habillage phonique de compartiment moteur et d’habitacles; 4) mise en œuvre et validation des outils développés sur des produits de BRP; 5) intégration,  déploiement et transfert technologique, en continu, des résultats du projet.Le déploiement de l’outil proposé mènera à des véhicules plus silencieux aussi bien au passage qu'à l'opérateur. Il permettra aussi d’améliorer leurs qualités sonores avec le renforcement des aspects sportifs et dynamiques, et ce, tout en supprimant les bruits jugés indésirables. Enfin, les outils d’ingénierie prédictive en acoustique développés dans ce projet permettront de réduire le temps de développement et le nombre de prototype.  Acoustique, Vibration, Simulations numérique en génie mécanique. Acoustique, Vibration, vibroacoustique, aéroacoustique et controle du bruitL'objectif est de développer un modèle multicorps d'une suspension de motoneige pour évaluer les efforts injectés par la suspension dans le tunnel. L’étudiant(e) devra développer un modèle de la suspension et la chenille a l'aide  du logiciel Simpack.  Le modèle devra prendre en compte les interactions entre le sol, la chenille et les éléments de suspension.  Il devra également proposer une méthode de validation expérimentale du modèle et effectuera les tests avec le soutien du personnel du projet dXBel.OBJECTIF: Développer un modèle multicorps d'une suspension de motoneige pour évaluer les efforts injectés par la suspension dans le tunnelDESCRIPTION:L'étudiant devra développer un modèle de la suspension et la chenille à l'aide du logiciel Simpack.  Le modèle devra prendre en compte les interactions entre le sol, la chenille et les éléments de suspension.  Il devra également proposer une méthode de validation expérimentale du modèle et effectuera les tests avec le soutien du personnel du projet dXBel.Un rapport de stage comprenant une description du modèle et des tests de validation devra être rendu à la fin du projet.Diplôme en génie mécanique ou génie physique. Esprit innovant, goût pour la conception mécanique et le travail en équipe. Des compétences en acoustique, vibrations et traitement du signal de base sont souhaitées.

Le stage se fera dans le cadre du projet dXBel est mené conjointement par BRP (Bombardier Recreational Products), le GAUS (Groupe d’Acoustique de l’Université de Sherbrooke) et le CTA (Centre de Technologies Avancées BRP-Université de Sherbrooke). Il a pour objectif de développer et de valider une maquette virtuelle vibro-acoustique permettant de simuler, reconstruire et écouter le bruit à l’opérateur et de passage. La maquette sera validée expérimentalement sur les véhicules de BRP. Le déploiement de l’outil proposé mènera à des véhicules plus silencieux aussi bien au passage qu'à l'opérateur. Il permettra aussi d’améliorer leurs qualités sonores avec le renforcement des aspects sportifs et dynamiques, et ce, tout en supprimant les bruits jugés indésirables. Enfin, les outils d’ingénierie prédictive en acoustique développés dans ce projet permettront de réduire le temps de développement et le nombre de prototype. Acoustique, Vibration, Simulations numérique en génie mécanique. Dans le cadre du projet dXbel, ce projet demande un travail croisé de mesure et de modélisation sur le véhicule côte-à-côte BRP defender. L'étudiant sera formé à diverses méthodologies de mesure et de modélisation vibro-acoustique, et les appliquera ensuite sur des éléments de ce véhicule afin d'analyser des scénarios de réduction du bruit.Les tâches à accomplir sont (de manière synthétique): fournir aide et support pour l'export et le traitement de données, réaliser des prises de mesures vibratoires et/ou acoustiques sur plancher et vitrage, réalisation d'un modèle numérique du plancher, recalage calcul/essais et analyse vibro-acoustique du vitrage.La réussite du projet sera évaluée sur la base d'un rapport remis en fin de session résumant le travail effectué.Diplôme en génie mécanique ou génie physique. Esprit innovant, goût pour la conception mécanique et le travail en équipe. Des compétences en acoustique, vibrations et traitement du signal de base sont souhaitées
De concert avec une équipe expérimentée comprenant des professionnels de recherche, des techniciens et des étudiants gradués, le (la) candidat(e) sera responsable de la mise en place des expériences d'imagerie de l'inflammation, incluant l'activation du complément, l'expression de molécules d'adhésion (p. ex. VCAM-1), l'hypoxie, les micro-hémorragies et la radionécrose. Le (la) candidat(e) préparera les agents de contraste d'IRM (microparticules d'oxyde de fer fonctionnalisées), irradiera les animaux, réalisera le suivi longitudinal IRM-TEP de l'inflammation, prélèvera des échantillons sanguins et appuiera ses analyses sur les résultats histologiques.Le (la) candidat(e) sera finalement responsable de l'intégration de ces données. Nous sommes à la recherche d'un(e) candidat(e) avec une expérience de 3-4 années en IRM ou en TEP, ou en radiobiologie. Une expérience en analyse d'image sera jugée favorablement.Local treatment of brain tumors, including brain metastases, using stereotactic radiosurgery or intensity-modulated radiation therapy has become the standard of care. However, vascular and neuronal damage, as well as inflammation in the healthy brain after radiation therapy can cause cognitive and functional decline in patients. At the same time, inflammation and immunity play a pivotal role in radiation therapy outcome. Based on in vivo imaging project aims at acquiring longitudinal measurement of several inflammation related components after radiation therapy in the rat to guide future clinical research to better manage inflammation in patients undergoing radiation therapy.Le traitement local de tumeurs cérébrales, incluant les métastases cérébrales s'effectue généralement par radiochirurgie stéréotaxique ou par radiothérapie avec modulation d'intensité. Les dommages vasculaires et neuronaux ainsi que l'inflammation cérébrale aux tissus sains avoisinants peuvent toutefois causer des déficits chez les patients. L'inflammation et le système immunitaire ont cependant un rôle positif dans la réponse à la radiothérapie. Notre projet consiste à effectuer un suivi détaillé longitudinal par imagerie (imagerie par résonance magnétique, IRM, tomographie d'émission par positrons, TEP) de l'inflammation suivant la radiothérapie du cerveau en modèle animal.There are research professionals that can assist in every task so the candidate will not be left on his own. The tasks include the preparation of animal models, irradiation with a Gamma Knife, magnetic resonance imaging and positron emission tomography using instruments dedicated to the small animal, image analysis, histology, immunohistochemistry, depending on the background of the candidate.Des professionnels de recherche seront disponible pour guider le candidat à chaque étape. Les tâches incluent la préparation de modèles animaux, l'irradiation avec un Gamma Knife,l'imagerie par résonance magnétique et la tomographie d'émission par positrons avec des instruments dédiés pour le petit animal, l'analyse d'image, l'histologie, l'immunohistochimie, tout dépendant de la formation du candidat.We are looking for a strong candidate with interest in either PET or MRI imaging, or in the field of radiobiology. Experience with imaging data analysis will be considered an asset. The candidate can have any scientific background for as long as they are enthusiastic about the project, and must be willing to learn technics with which they are not yet familiar. The candidate will co-manage a small team of M.Sc. and Ph.D. students as they are recruited on this project.

Bacteriophages (or simply phages) are viruses that infect bacteria. Most bacterial genomes contain one or more integrated phages, called prophages. These prophages are generally silent for the most part, but at some point and under certain circumstances, they can excise from the bacterial chromosome and engage into a lytic cycle that will lead to cell death by lysis. Spontaneous or stress-induced prophage induction is common among bacteria and it is thought that phage progeny released during the process can attack other surrounding competing bacteria, which could give a competitive advantage to the host carrying the phage initially. Such a predator-prey relationship has been well described in aquatic environments, but its relevance in shaping the gut microbiota is unknown. A large proportion of gut bacteria are lysogenic, i.e. they carry one or more prophages in their genome. Therefore, most bacteria within our gut have the capacity to release prophages upon induction into the intestinal lumen, but the extent and impact of such prophage release remains to be studied. As a proof of this phenomenon, we have recently shown that prophage induction occurs in patients suffering from Clostridium difficile infection (Meessen-Pinard M et al, Appl Environ Microbiol. 2012;78(21):7662–7670).The objective of this project will be to study the biodiversity of phages within the gut of mice that we will use as our model. Fecal samples from normal mice and mice subjected to antibiotic stress will be used as a source to isolate dominant bacterial species and to track associated phages. Fecal samples will be screened for the presence of free phage particles that can infect selected bacterial species colonizing the mouse gut. The lytic phages that will be isolated will be characterized by various microbiology and molecular biology methods and we could eventually select the most active ones, give them back to My group is expert in the study of Clostridium difficile, one of the most dangerous human pathogens at the moment. We are also world leaders in the study of bacteriophages infecting this bacteria species.The candidate will be under the direct supervision of a graduate student and of the principal investigator of the lab. The candidate will work in collaboration with the graduate students on an ongoing project. He will be given specific tasks and depending on his/her level of confidence and autonomy, more responsibilities will be given. The candidate will have the opportunity to learn several different techniques and to get involved into the project at different levels (design, manipulation, data acquisition and analysis/interpretation). He/she will be asked to participate to lab meetings with the other group members and eventually to present his/her results to the group (powerpoint presentation). The candidate should have a strong theoretical background in life sciences, in particular in microbiology and molecular biology. He/she should have some basic skills with microbiology techniques (aseptic manipulation of biological samples, bacterial culturing), pipeting, and ideally with other basic molecular biology techniques (PCR, enzymatic restriction of DNA, gel electrophoresis, etc).
Bacteriophages (or simply phages) are viruses that infect bacteria. Most bacterial genomes contain one or more integrated phages, called prophages. The contribution of prophages to the virulence of bacterial pathogens is well known. For example, some prophages encode highly potent toxins (e.g. Shigella, Escherichia coli O157:H7) and numerous virulence factors (for a recent review see Fortier and Sekulovic, Virulence 2013, 4(5):354-365). Clostridium difficile is currently one of the deadliest nosocomial pathogens in western countries and the exact contribution of prophages to the biology and virulence of this pathogen is unclear. A recent study from our group has shown that certain prophages can boost toxin production of C. difficile by an unknown mechanism (Sekulovic O et al., Journal of Bacteriology 2011, 193(11):2726–2734. A recent transcriptomic analysis from our team revealed that a number of bacterial genes, including metabolic genes and cell-surface-associated factors, are differentially expressed (up and downregulated) when specific prophages are present in their genome. This suggests that prophages, generally thought to be silent within their host, possibly have more impact on their host biology and fitness than previously expected. This project will aim at identifying the specific phage genes that are responsible for the observed changes in C. difficile gene transcription. More specifically, the project will consist in cloning and expressing phage genes on plasmids, knocking-out genes in C. difficile, amplifying DNA by PCR, analyzing gene transcription by real-time quantitative reverse transcriptase PCR (RT-qPCR), etc. The project will also involve isolating and purifying phages and bacterial clones, infecting different strains of C. difficile with phages, and performing a number of classical microbiology techniques such as growth curves, bacterial counting, microscopy, sporulation assays, conjugation, antibiotic selection, etc. This is a unique opportunity to get multidisciplinary training by combining multiple state-of-the-art molecular biology and microbiology techniques in a unique research environment My lab is expert in the study of Clostridium difficile, one of the most dangerous human pathogens at the moment. We are also world leaders in the study of bacteriophages infecting this bacterial species.The candidate will be under the direct supervision of a graduate student and of the principal investigator of the lab. The candidate will work in collaboration with the graduate students on an ongoing project. He will be given specific tasks and depending on his/her level of confidence and autonomy, more responsibilities will be given. The candidate will have the opportunity to learn several different techniques and to get involved into the project at different levels (design, manipulation, data acquisition and analysis/interpretation). He/she will be asked to participate to lab meetings with the other group members and eventually to present his/her results to the group (powerpoint presentation). The candidate should have a strong theoretical background in life sciences, in particular in microbiology and molecular biology. He/she should have some basic skills with microbiology techniques (aseptic manipulation of biological samples, bacterial culturing), pipeting, and ideally with other basic molecular biology techniques (PCR, enzymatic restriction of DNA, gel electrophoresis, etc).

Ce projet porte sur la production et l’analyse de prévisions hydrologiques d’ensemble, autant à court-terme (1-10 jours) qu’à moyen terme (1-3 mois), pour la gestion des réservoirs. Le projet implique deux producteurs d'hydroélectricité dans la province de Québec, au Canada, et 12 bassins versants.  Le projet implique aussi une collaboration étroite avec deux étudiantes, soit une à la maîtrise (2e cycle) et une au doctorat (3e cycle). La prévision d'ensemble a pour but d'estimer non seulement les débits futurs, mais aussi l'incertitude qui leur est associée. Les principales sources d'incertitude impliquées sont les conditions atmosphériques ainsi que l'état initial du bassin versant (humidité du sol, équivalent en eau de la neige, ...) au moment de lancer la prévision. Afin de tenir compte de l'incertitude liée aux conditions atmosphériques, des prévisions météorologiques d'ensemble produites à l'aide de différents modèles doivent être analysées et formatée afin d'être fournies en entrée de modèles hydrologiques. Les sorties de ces modèles sont des prévisions d'apport d'eau aux réservoirs, lesquelles peuvent être utilisées par les gestionnaires de barrages pour tester différents scénarios de production hydro-électrique. Le but du projet et de fournir à ces gestionnaires de barrage des outils efficaces pour les aider à prendre de meilleures décisions et ainsi réduire les risques d'inondation tout en optimisant l'énergie produite.I work on hydrological ensemble forecasting. My research mostly focuses on streamflow forecasts uncertainty. I try to characterize the different sources of uncertainty in the forecasting process.Je travaille en prévision hydrologique d'ensemble. Je m'intéresse à l'incertitude dans les prévisions de débit et je cherche à caractériser les différentes sources d'incertitude dans le processus de prévision.The student (s) will work with two of my students (Masters degree and PhD). If possible, he or she will be invited in meetings with the wider group of researchers involved in the research program. The student will conduct a brief literature review. He or she will handle and analyze hydrometeorological data, especially hydrological ensemble forecasts. He or she will become familiar with the hydrological models HSAMI and/or HEC-HMS and with the manipulation of meteorological forecasts in grib2 or netcdf format. The student will also improve his or her capabilities for teamwork through interactions with my graduate students. All my students speak English and French, but we usually work in French. It can be a great opportunity for a student who wants to mprove his or her French skills.L'étudiant(e) travaillera avec deux de mes étudiantes (2e et 3e cycle). Si possible, il ou elle sera invité lors de rencontres avec le groupe élargis de chercheurs impliqués dans le programme de recherche. L'étudiant(e) devra mener une courte revue de littérature. Il ou elle manipulera et analysera des données hydro-météorologique, en particulier des prévisions hydrologiques d'ensemble. Il ou elle pourra se familiariser avec les modèles hydrologique HSAMI et/ou HEC-HMS. L'étudiant(et) pourra également améliorer ses capacités à travailler en équipe à travers les interactions avec mes étudiants gradués. Tous mes étudiants parlent anglais et français, mais nous travaillons habituellement en français. Il peut s'agir d'une belle opportunité pour un étudiant qui veut améliorer la qualité de son français. I am looking for a student comfortable with Matlab, with other programming languages OR having a strong interest in learning Matlab. The student must have followed a basic course in probability and statistics, and it would be best that he/she also followed a basic course in hydrology. I am looking for a careful and motivated student with a strong interest in hydrology and environmental science.
L’objectif de ce projet est de poursuivre des travaux déjà entamés concernant le potentiel des techniques de type « machine learning » pour l’assimilation de données (AD) en hydrologie. « Assimilation de données » réfère à n’importe quelle technique qui permet d’améliorer la connaissance de l’état initial d’un modèle au moment de lancer une prévision. Dans le cas présent, le modèle est un modèle hydrologique, lequel requiert des intrants météorologiques journaliers (précipitations et températures) et produit en sortie des débits journaliers. Les variables d’état, qui définissent l’état du bassin versant (tel que conceptualisé dans le modèle) incluent typiquement l’humidité du sol et l’équivalent en eau de la neige. La « vraie » valeur de ces variables d’état ne peut cependant pas être connue avec certitude. De plus, les variables d’état représentent la source d’incertitude principale dans la prévision hydrologique à court-terme. Il est donc important de (1) obtenir la meilleure estimation possible des variables d’état à chaque pas de temps et (2) évaluer correctement l’incertitude relative à ces variables. Des études en cours ont démontré que les « Extreme Learning Machines » (ELM, un type particulier de réseau de neurones) peut apprendre efficacement la relation entre le débit et les variables d’état d’un modèle hydrologique. Ceci fait en sorte que les ELMs peuvent être utilisées pour l’assimilation de données: en fournissant comme intrant aux ELMs des débits observés, des variables d’état correspondantes (corrigées) sont obtenues en sortie. De plus, il est aussi possible d’utiliser plusieurs ELMs, chacune comportant une paramétrisation légèrement différente, afin de tenir compte de l’incertitude relative aux variables d’état dans le processus. Au final, ce projet permettra d’améliorer la qualité des prévisions de débit, ce qui permettra par ricochet d’améliorer la gestion de la ressource pour le futur.Je travaille en prévision hydrologique d'ensemble. Je m'intéresse à l'incertitude dans les prévisions de débit et je cherche à caractériser les différentes sources d'incertitude dans le processus de prévision. I work on hydrological ensemble forecasting. My research mostly focuses on streamflow forecasts uncertainty. I try to characterize the different sources of uncertainty in the forecasting process.The role of the intern will be to start from data assimilation codes that were already developed for a particular hydrological model (GR4J) and to extend them to a the other models, including a model that discretizes the watershed into sub-basins. In fact, this internship project is part of a broader program which is already ongoing, with one paper currently on the way. The internship will allow for testing the capability of the proposed data assimilation technique in a broader range of situations. In addition, the existing codes do not account for snow-related state variables. If time permits, the intern will include those snow-related state variables in the data assimilation process. Existing codes (in Matlab) will be provided.Le ou la stagiaire pourra débuter son travail à partir de codes déjà existants pour l’assimilation de données (il s’agit d’un projet en cours, pour lequel du travail a déjà été fait et un article est en préparation). Ces codes ont toutefois été testés pour un seul modèle hydrologique, très simple, GR4J. Le ou la stagiaire aura pour principal mandat de tester l’applicabilité de ces codes à d’autres modèles hydrologiques, dont un cas un peu plus complexe où le bassin versant est discrétisé dans l’espace (modèle distribué). De plus, la version actuelle de la méthode ne considère pas les variables d’état liées à la neige. Si le temps le permet, il serait intéressant de travailler à l’inclusion de ces variables dans la méthode.Je cherche un étudiant à l’aise avec le logiciel Matlab, avec Python, avec d’autres langages de programmation OU ayant un très fort intérêt pour apprendre. L’étudiant doit avoir suivit un cours de base en probabilités et en statistiques, et il serait préférable qu’il ait également suivit un cours de base en hydrologie. Je cherche surtout un étudiant minutieux et motivé, avec un intérêt marqué pour l’hydrologie et les sciences de l’environnement.
La turbine en céramique renversée (ICT) est une turbine à gaz révolutionnaire, à petite échelle et à haut rendement qui rivalise avec l'efficacité du moteur diesel sans les coûts de maintenance et de traitement des émissions. Il est idéal pour l'alimentation automobile hybride à réseau intelligent, les machines industrielles robustes et la production d'énergie distribuée. La turbine opère sous le cycle Brayton récupéré hautement préchauffé, en tirant parti des propriétés clés de la céramique et des matériaux composites afin de maintenir des températures sans précédent. La configuration de la turbine ICT a été validée expérimentalement sous des températures de fonctionnement supérieures à 1000 ° C et des vitesses de rotation supérieures à 100 000 tr / min. L'équipe de recherche dynamique est composée de 3 professeurs diplômés du MIT et de Georgia Tech, 2 chercheurs et 7 étudiants diplômés.The mission of Createk Design Lab is to develop disruptive technologies for the machines of tomorrow. The particularity of the laboratory is the vertical integration of the R&D stemming from fundamental and applied research to design and technology transfer, with key strategic partners to maximize the impact in real-world applications. The specialized research areas of the laboratory includes piston engines, high efficiency gas turbines, smart actuators, drones, aircraft, and medical devices. (www.createk.co)La mission de Createk vise le développement de technologies pour les machines de demain. La particularité du laboratoire est l’intégration verticale de la R&D à partir de la recherche fondamentale jusqu’au transfert technologique en collaboration avec des partenaires stratégiques. Les domaines de recherche de Createk incluent les moteurs à piston sans huile, les turbines à gaz en céramique, les actionneurs, les drones, les aéronefs et les appareils médicaux. (www.createk.co)Global role:The student main role will be to help the research team validate heat transfer models with experimental data.Working closely with the group’s graduate students and professors, the student will be responsible for the planning, design, operating and analysis of experiments conducted in a controlled environment.Daily tasks:The student will be asked to assist in the design and manufacturing and the operating of a custom heat-transfer test bench. The test bench will be used to analyze heat transfer achieved with cooled additively manufactured lattices. The samples will be manufactured using an EOS M280 metallic selective laser melting machine. A National Instruments data acquisition system and LabVIEW are used for the control of the experiment. Combustion control may be required. The student will be asked to plan the next experiments according with obtained results. The student will have to design parts of test benches when modifications are required, using SolidWorks as CAD software.The student will be asked to machine his/her parts. Createk has two CNC milling machines and a conversational lathe. We will provide the required level of formation for the student to be at ease with the machines and software.The student will be asked to assist in data analysis and adjust the models accordingly. The student will be asked to take part in weekly meetings with the professors and give updates about the experiments.Rôle global:Le rôle principal de l'élève sera d'aider l'équipe de recherche à valider les modèles de transfert de chaleur avec des résultats expérimentaux.En étroite collaboration avec les étudiants et les professeurs diplômés du groupe, l'élève sera responsable de la planification, de la conception, de l'éxécution et de l'analyse des expériences menées dans un environnement contrôlé.Tâches quotidiennes:L'élève sera invité à assister à la conception et à la fabrication et à l'opération d'un banc de test de transfert de chaleur sur mesure. Le banc d'essai sera utilisé pour analyser le transfert de chaleur obtenu avec des structures en treillis en fabrication additive métallique. Les échantillons seront fabriqués à l'aide d'une machine à fusion sélective au laser EOS M280. Un système d'acquisition de données National Instruments et LabVIEW sont utilisés pour le contrôle de l'expérience. Du contrôle de combustion peut être requis.L'élève sera invité à planifier les prochaines expériences selon les résultats obtenus. L'étudiant devra concevoir des pièces de banc d'essai lorsque des modifications sont nécessaires, en utilisant SolidWorks en tant que logiciel de CAO.Nous demanderons à l'élève de fabriquer ses pièces. Createk dispose de deux fraiseuses CNC et d'un tour conversationnel. Nous fournirons le niveau de formation requis pour que l'étudiant soit à l'aise avec les machines et les logiciels.L'étudiant sera invité à aider à l'analyse des données et à ajuster les modèles en conséquence.L'élève sera invité à participer à des rencontres hebdomadaires avec les professeurs et à donner des mises à jour sur les expériences.The student must be of a mechanical engineering background.A good grasp of heat transfer, fluid dynamics and structural mechanics is required. Knowledge in the field of stochastic or porous materials, as well as additive manufacturing may be seen as a bonus although not required.The student should be comfortable with mechanical design and prototyping, as well as data acquisition. A Fab Lab will be at the student's disposition.

La théorie de la dépendance aux ressources (Pfeffer et Salancik, 2003)  apporte un nouvel éclairage sur le rôle du conseil d’administration dans la performance durable de l’entreprise. Les recherches récentes en management mettent en évidence que les entreprises établissent des critères précis pour le choix des membres du conseil d’administration. Ils sont choisis en fonction de leurs expériences, leurs expertises, et leurs réseaux.On s’écarte du rôle purement fiduciaire du conseil d’administration. Le conseil d’administration n’est pas que le « chien de garde » des intérêts des actionnaires. Il joue un rôle déterminant dans l’orientation stratégique de l’entreprise, il doit être apte à poser un regard critique sur les décisions majeures prises par les dirigeants. En nous basant sur la théorie de la dépendance aux ressources, le lien entre la performance et le conseil d’administration reposerait ainsi sur la capacité du conseil d’administration à fournir les ressources dont l’entreprise a besoin. Nous nous intéressons à l’effet des compétences et des expertises des membres du conseil d’administration sur la performance des F&AMes intérêts de recherches portent sur la création de valeur dans les fusions-acquisitions (F&A), avec une approche de la gouvernance. La conclusion qui prévaut dans les travaux de recherche sur les F&A est que les résultats des transactions ne sont pas conformes aux attentes des initiateurs des transactions. Dans 80% des cas, les F&A détruisent la valeur actionnariale de l’entreprise acquéreuse. Elles ne permettent pas non plus à l’entreprise de diminuer son coût du capital, et pourtant les F&A ne cessent de progresser. Nous nous intéressons aux facteurs qui sont susceptibles d’améliorer la création de valeur dans les F&. L’étudiant aura l’opportunité de travailler à la fois sur la partie théorique et sur la partie empirique.Dans un premier temps, il s’agit d’effectuer la revue de la littérature le rôle du conseil d’administration dans le contexte des F&A :- Le conseil d’administration (CA) et son rôle- Les caractéristiques du conseil d’administration- Le lien entre les caractéristiques du conseil d’administration et la performance  L’étudiant participera par la suite à la collecte et à l’analyse des données :- La liste des F&A au Canada (entreprises publiques)- Les données financières sur les F&A identifiées - Les membres du CA et leurs compétences- AnalyseCompétences requises : - L’utilisation des bases de données d’articles scientifiques (navigation, recherche, téléchargement, lien avec les logiciels de gestion de bibliographie)- L’utilisation des bases de données financières- Les logiciels de gestion de bibliographie (EndNote, ProCite, Zotero…)- La suite Microsoft Office (Word, Excel)- Les logiciels d’analyse statistique (Stata, SPSS,…)
La technologie de l’équipement mobile électrique est restreinte en raison de l’autonomie des batteries. Afin de palier à cette problématique, l’équipe Ramjet vise à concevoir, fabriquer et mettre à l’essai une turbine à gaz couplé à un générateur pour recharger les batteries et augmenter l’autonomie de l’équipement. Plus efficace que les moteurs à pistons et mieux adaptée aux divers carburants sur le marché, les turbines à gaz se démarquent par leur simplicité, leur masse ainsi que leur volume. L’équipe vise à développer de nouvelles méthodes de combustion ainsi que l’utilisation de la céramique pour augmenter l’efficacité de la turbine et offrir un produit plus performant et écologique que ceux sur le marché.The mission of Createk Design Lab is to develop disruptive technologies for the machines of tomorrow. The particularity of the laboratory is the vertical integration of the R&D stemming from fundamental and applied research to design and technology transfer, with key strategic partners to maximize the impact in real-world applications. The specialized research areas of the laboratory includes piston engines, high efficiency gas turbines, smart actuators, drones, aircraft, and medical devices. (www.createk.co)La mission de Createk vise le développement de technologies pour les machines de demain. La particularité du laboratoire est l’intégration verticale de la R&D à partir de la recherche fondamentale jusqu’au transfert technologique en collaboration avec des partenaires stratégiques. Les domaines de recherche de Createk incluent les moteurs à piston sans huile, les turbines à gaz en céramique, les actionneurs, les drones, les aéronefs et les appareils médicaux. (www.createk.co)In order to develop a new combustion technology, the student will:• Proceed tests on different laser additive manufactured parts.• Modeling of heat exchanger with finite elements software. • Assemble tests bench and test heat exchanger to determine if a combustion by auto ignition of a highly preheated premix is possible.• Collect data during tests.• Analyze data to propose new configurations of heat exchanger. Dans le but de développer une nouvelle technologie de combustion, l’étudiant devra :• Effectuer des essais sur différentes pièces qui ont été fabriqué par fabrication additive par laser.  • Modéliser des échangeurs de chaleur à l’aide de logiciels d’éléments finis. • Monter des banc d’essais et mettre à l’essai des échangeurs de chaleur afin de vérifier s’il est possible d’obtenir une combustion par auto ignition en préchauffant un mélange air-essence pré mélangé. • Recueillir des données lors des essais.• Analyser les données afin de proposer de nouvelles configurations d’échangeurs de chaleur.Skills:• Knowledge of structural and fluid mechanics• Autonomy, good methodology• Knowledge of Matlab a plus• Knowledge of ANSYS and SolidWorks a plus• Interest for tests and building prototypesLanguages:• English and/or french : professional working proficiency

Due the growing application of IoT (Internet of Things) systems, the need of reliability and safety arises. Solutions to vulnerability to cybernetic attacks and failure prevention are developing fast. The already developed defense measures (like antiviruses and IDPs) are incapable of englobing the new technology’s complexity. To contribute solving this issue, this project aims to develop a method to analyze the behavior of an entity within a IoT system, mapping its actions and making its decisions more predictable. In the future, results from this research may be applied in systems that will be able to determine if the entity is working properly or if there is a problem, that may be caused by a simple malfunction or a dangerous cyberattack. We will employ Markov chains, simulations, data acquiring from already operating IoT systems and the creation of proper algorithms with its respective tools.Industrial Engineering; Business Administration; Supply Chain Management; Operations Management; Computer Science.literature review; modelling (markov chains, simulation, operations research).Fluent in English or French (writing and speaking). Background in business administration, or industrial engineering, or computer science. Good interpersonal abilities.
Businesses require more and more strategic information link to its markets and territory. This project focusses on defining the notion of data supply chain for businesses. It is rooted in business architecture with a perpective on complex data stream management (internal and external suppliers, intermediaries and users). A specific attention will be given to spatial data and its role in differentiating a business.The project aims at formally defining the notion of data supply chain for business use by identifying its components, their interactions and the different actors in the system. The work includes a systematic review in the scientific and gray (consultants) literatures, the formal definition of the components and the creation of a business case to show the applicability to businesses.The project will support analysts and decision makers in their understanding of the strategic role of information for decision made using a global perspective, including the spatial view. More specifically, marketing, human ressources and strategic units will be presented with the benefits of using spatial data on top of traditional descriptive data.L'intelligence d'affaires vise à soutenir la prise de décision pour améliorer la performance d'une organisation. C'est la gestion par les données internes et externes de l'organisation. L'intégration des données de plus en plus diversifiées présentent de nouvelles occasions pour les décideurs d'améliorer leur performance organisationnelle. Je m'intéresse à l'impact des données et particulièrement à l'impact des données géospatiales à la prise de décision en contexte d'affaires. L'étudiant s'intègrera à une équipe existante d'étudiants, de professionnels et de professeurs.Business intelligence supports decision making to improve business performance. It implies the formal management of internal and external data. Decisions require an ever more diversified and large amount of data that are analyzed by managers. I am specifically interested in the impact of data, and spatial data, for decision making in business. The candidate will be part of an existing team of students, professionals and professeurs.Premièrement, l'étudiant sera responsable de définir la notion de chaîne logistique des données (data supply chain) pour l'intelligence d'affaires à partir de la littérature scientifique et grise. Dans le cadre de ce projet, l'étudiant sera responsable de compiler les définitions existantes de la chaîne logistique des données, d'identifier les composants clés qui y sont associés et de répertorier les applications documentées. Dans un deuxième temps, l'étudiant devra mettre en évidence l'impact, les bénéfices et les spécificités d'inclure l'information géospatiale (spatial data) pour une organisation.Finalement, l'étudiant sera responsable de créer un cas d'affaires (business case) représentant ce concept pour une entreprise du Canada.L'ensemble des résultats du travail feront l'objet de présentations et possiblement d'un article scientifique.Ce projet pourrait découler sur un ou plusieurs projets d'étude aux cycles supérieurs.First, the candidate will be responsible to define the data supply chain concept for business intelligence using scientific and grey literatures. For this project the definition will be surveyed and compared, key components defined and potential and actual applications documented.Second, the candidate will document the impacts, benefits and specificities of spatial data for business.Finally, the candidate will be responsible to produce a business case for a business in Canada.Results will be presented through seminars and, possibly scientific papers.The project could result in one or more graduate studies.L'étudiant doit posséder une capacité de synthèse, s'intéresser à la performance organisationnelle et la représentation de l'information, notamment à la représentation cartographique. Savoir programmer un langage de type script (ex. Python) ou un intérêt à apprendre serait un atout.L'étudiant sera encadré dès le départ par la mise en place d'un plan de projet et de développement professionnel.

The world is facing several transformations in the last years. The technological base of these changes is the digitalization of processes, products and services. From the industrial point of view, the combination of the virtual and physical environments has generated the so-called cyberphysical systems. Considering the Industry 4.0 or advanced manufacturing advent, the shop floor has been changed by the fact that the technology is turning the process more autonomous and flexible. The role of the human in this scenario is more dedicated to strategic decisions instead the direct intervention on the production. Considering the worldwide relevance of the subject, to study the digital maturity of small and medium enterprises to adopt the advanced manufacturing concept is becoming mandatory. This kind of study should allow defining a roadmap to support enterprises in the transformation process. In this work, we will deal with the specific case of small and medium-size enterprises. Industrial Engineering; Business Administration; Supply Chain Management; Operations Management; Computer Science.literature review; and/or prepare and apply a field stud.Fluent in English or French (writing and speaking). Background in business administration, or industrial engineering, or computer science. Good interpersonal abilities.
L’antagonisme entre les protagonistes d’un conflit ne laisse-t-il aucune place à la coopération dans les processus amiables de prévention et de règlement des conflits ? Cette question permet de s’interroger sur la place de la coopération dans les processus amiables de prévention et de règlement des différends. Dans les processus amiables de gestion des conflits, la coopération est la volonté extériorisée par des comportements et des actes concrets d’agir avec autrui dans le but de régler un conflit ou de défendre des intérêts individuels ou communs. La coopération est susceptible de degrés. Elle peut aller de la simple abstention de comportements déloyaux à « l’animus cooperandi » du droit des contrats. La coopération dans sa pleine mesure requiert un changement radical dans la façon d’appréhender le conflit et le processus de sa résolution. Elle implique dans une vision restrictive, la loyauté et la sincérité dans le processus de règlement des conflits, mais il apparaît qu’elle va au-delà pour créer un partenariat dans la résolution d’un conflit et irriguer l’exécution de l’entente de règlement.Au Canada et au Québec en particulier, la jurisprudence et le législateur ont consacré la coopération comme un principe procédural général tant en ce qui concerne le système judiciaire que les modes amiables privés de prévention et de règlement des différends, on peut néanmoins soutenir que le sens et la portée du principe de coopération demeurent encore incertains. Le projet de recherche apportera des réponses aux questions suivantes : quelles sont les implications de la coopération dans les modes amiables de prévention et de règlement des conflits? Peut-on qualifier la coopération dans les modes amiables de PRD d’obligation juridique ? Comment susciter la coopération dans les processus amiables de PRD? Quelle portée est accordée à la coopération ailleurs dans le monde?Professeur à la Faculté de droit de l’Université de Sherbrooke, mon domaine de spécialisation concerne la théorie du droit, le droit privé, l’accès à la justice et les modes amiables de prévention et de règlement des différends. Mes champs d’intérêt et mes recherches portent entre autres sur l’effectivité du droit, les modèles de régulation sociale et l’apport des modes amiables de prévention et de règlement des différends à l’amélioration de l’accès à la justice.L’étudiant sera amené à réaliser une recension de littérature scientifique, des recherches sur les bases de données académiques et juridiques. Il doit maîtriser la suite office (Word, PowerPoint, Excel, etc.), il doit posséder un esprit de synthèse, une excellente habileté à s’exprimer à l’oral et à communiquer clairement par écrit ses idées. L’étudiant pourrait devoir rédiger différents types de rapports dans le cadre de sa participation au projet, un talent rédactionnel serait donc grandement apprécié. Il participera à des tables rondes, des séances de débriefe et des discussions avec des collègues professeurs ayant une expertise dans des domaines connexes au projet de recherche. En fonction de l'avancement du projet de recherche l'étudiant pourra se voir offrir l'opportunité d'être deuxième auteur d'un article en lien avec le projet de recherche.Le profil idéal de l’étudiant qui souhaite s’impliquer dans ce projet de recherche recommande qu’il s’intéresse aux enjeux sociaux de l’accès à la justice, qu’il soit curieux des modèles de régulations des rapports sociaux coopératifs, de la multipolarité de la justice et la complémentarité des processus de régulation sociale. L’étudiant devrait avoir une pensée originale et non dogmatique. Une excellente disposition à penser hors des sentiers battus et à se dégager du prêt à penser académique est nécessaire. L’étudiant possédant une formation dans l’un ou plusieurs des domaines suivants aurait un atout : droit, sociologie, sciences politiques, économie, administration, etc.
La ventilation liquidienne totale (VLT) consiste à assurer la ventilation pulmonaire avec un liquide respirable, un perfluorocarbone (PFC). Malgré les bénéfices thérapeutiques attendus, la VLT n'a encore jamais été utilisée chez l'homme, principalement en raison de l'absence d'un dispositif adéquat pour sa mise en œuvre clinique. Pour répondre à ce besoin, notre équipe a développé le ventilateur liquidien le plus technologiquement mature au monde, Inolivent-6, une maquette de la version qui devrait être utilisée en clinique. Jusqu’à maintenant, la technologie a été développée et validée sur des modèles animaux. Le principe de fonctionnement du ventilateur liquidien s'apparente à celui d'un respirateur artificiel utilisé en ventilation mécanique conventionnelle, à la différence notable qu’il ventile les poumons avec un perfluorocarbone (PFC). Le défi est de progresser d’un prototype utilisé en expérimentation animale à un prototype dédié à un usage clinique. L'application médicale ciblée est le refroidissement ultra-rapide des patients au décours d'un arrêt cardiaque d'améliorer leur taux de survie. Ce projet est en étroite  collaboration avec l'INSERM U955 basé à Créteil (France). Dans ce contexte de développement d'un technologie médicale radicale, l'objectif global du projet est de réaliser une montée en poids du prototype actuel et de l'adapter à un usage en soins intensifs sur des patients d'age adulte. Le ventilateur liquidien est un dispositif médical mécatronique: il résulte de l'intégration de systèmes informatiques embarqués pour commander des pompes et une unité de traitement du PFC.Le stagiaire intégrera une équipe multi-disciplinaire génie et médecine. Le lieu du stage sera dans le local Inolivent dédié au projet d'ingénierie situé à la faculté de génie sur le campus principal.Philippe Micheau est ingénieur, professeur titulaire de mécatronique à la Faculté de génie, expert dans la conception de dispositifs mécatroniques, dont le ventilateur liquidien Inolivent. Il est un chercheur régulier de l’Axe Mère-Enfant du Centre de recherche du CHUS et chercheur associé au Centre d’excellence de l’UdeS en recherche mère-Enfant, et au Groupe d’Acoustique de l’Université de Sherbrooke. Il cumule 58 publications dans des journaux internationaux, 120 actes dans des congrès, 7 brevets (dont 1  valorisé par une compagnie). Il collabore étroitement avec l'INSERM U955 à Créteil en France, et avec des partenaires industriels au Canada et en France.L’étudiant aura le mandat de réaliser les tests de vérification du prototype de ventilateur liquidien. Ce projet comportera la rédaction des protocoles de tests, leur réalisation et enfin la rédaction des rapports. Ces expérimentations permettront de vérifier les spécifications du cahier des charges du système. De plus, l’étudiant devra concevoir et fabriquer des montages expérimentaux permettant la réalisation des tests de vérification des performances du système.Le candidat devra avoir des connaissances en mécatronique et électromécanique avec une aisance en mécanique des fluides. De plus, pour réaliser l’analyse de donnée des tests, il nécessitera des compétences en programmation dans l’environnement Matlab/Simulink. Il doit être capable de planifier, de réaliser et de documenter des plans d'expériences rigoureux. Enfin, la connaissance d’outils de conception 3D tel que COMSOL ou Solidworks sera un atout. Une bonne aptitude à communiquer et à travailler en équipe est essentielle.

For decades, it is difficult to find an aspect of our lives where polymers, i.e. plastics, are not present as they exhibit a wide range of end-use properties, are easily processable and have an advantageous performance-cost ratio. Those polymers are still largely derived from natural gas and/or crude oil. However, petroleum-based synthetic polymers are unable to degrade in landfill or compost-like environment and led to serious environmental issues.In response to this increasing environmental concern and to decreasing fossil resources, the use of biopolymers, i.e. polymers derived from renewable and sustainable resources, are regarded as an innovative and promising alternative to reduce greenhouse gas, toxic emissions and the use of non-renewable resources. The most common and potential biopolymers are starch, chitosan, poly(hydroxyalkanoate) (PHA) and polylactide (PLA). Nevertheless, and until now, biopolymers show some limitations in terms of performances, such as thermal resistance, poor barrier, and brittleness, as well as low kinetics of crystallization, poor melt strength and thermal stability and relatively high prices, as compared to thermoplastic petroleum-based synthetic polymers. These drawbacks are seriously limiting their applications. The major challenge in the biopolymers research is to improve their performances by adding reinforcing bio-based materials. Among these bio-based materials, cellulose-based nanoparticles or nanocrystals and natural fibers are seen as promising reinforcing biomaterials for biopolymers. The aim of this proposal is to use renewable resources and, particularly, agricultural wastes: i) to extract cellulose-based nanocrystals and fibers and to perform surface treatments of those nanocrystals and natural fibers to improve their heat resistance, thermal stability and interfacial adhesion with biopolymers such as PLA and PHA . ii) to elaborate biocomposite films from solution and melt state, respectively, and, to characterize and optimize their rheological, crystallization and thermomechanical behavior.cristallisation des polymères,relations mise en ouvre-structure-propriétésnanocompositesbiocompositesPropriétés mécaniques des polymères et compositesMise en oeuvre des polymères et compositesPolymesr crystallization, relationships processing-structure-properties of polymers, biopolymers, nanocomposites,biocomposites,mechanical properties of polymers and compositesPolymer and composites processing l'étudiant sera amené à travail au sein d'une groupe d'étudiants (post doc, maîtrise et doctorat) en charge de l'extraction des nanocristaux et des fibres à partir de résidus agricoles, de la modification de surface, de l'élaboration ou la caractérisation des nanocomposites à base de biopolymères.The student will work within a team of graduate students (post-doc fellow, master and PhD candidates) and will be in charge of the extraction of cellulose-based nanocrystals and fibers, surface treatment, the development or characterization of the biopolymer-based nanocompositesL'étudiant doit posséder : -une excellente formation en science des matériaux et en particulier en polymères et composites,- Maîtrise des techniques de caractérisation (analyse thermique, analyse infrarouge, microscopie, propriétés mécaniques)-Physico-chimie-Modifications de surface,- techniques de mise en oeuvre des polymères et composites
Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources. At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from sensors. These components implement IoT diverse protocols for smart houses (e.g., Zwave, Bluetooth Low-Energy, Beacon), and include processes to persist and interchange context. Nowadays, diverse new technological components (e.g., sensors, actuators, cloud) have been deployed and new protocols are emerging. These protocols facilitate the evolution towards using technology in everyday activities. Therefore, we are currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). Our platform similarly manages emerging protocols providing context outdoor (e.g., Bluetooth Low-Energy, Beacon) as well as technologies providing services (e.g., IoT services, cloud computing). All context and services are integrated, pre-processed and kept in a knowledge base (Big data technology), to be consumed through the city. The design incorporates design patterns and optimization of algorithms in C++ in order to deploy in kiosks through the city, with small computation capacities (i.e., processor, memory).Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)The internship mainly involves the integration of new protocols in real setting (with real) devices in order to complete the implementation and performing tests. The intern will be involved in analyzing emerging technologies and protocols for smart cities. He also will work on the design and development of an extension of our platform to manage heterogeneous technologies. • Strong motivation towards challenging projects• Ease in programming (mainly C++)• Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Recommended skills in Android • Recommended skills in Web services
Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources. At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from IoT devices (sensors and actuators). These components implement diverse protocols (e.g., Zwave, Bluetooth Low-Energy, Beacon), and include processes to persist and interchange context. Our team have deployed diverse IoT components in our Sherbrooke city . We are currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). All context and services are integrated, pre-processed and kept in a knowledge base (NoSQL), to be consumed through the city. Nowadays, we are extending our platform to include a Big data solution.Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)The internship mainly involves the development of new Big data components that enable better management of IoT data. The intern will be asked to integrate the solution in real settings (with real data) in order to complete the implementation and performing tests. The intern will be involved in analyzing emerging Big data technologies for smart cities. He also will work on the design and development of an extension of our platform to manage the heterogeneous data. • Strong motivation towards challenging projects• Ease in programming (C++, Java, etc.)• Recommended skills in Linux and embedded systems• Recommended skills in NoSQL databases and Big data solutions• Recommended skills in Web services
Smart Cities are augmented environments capable of utilizing Internet of Things (IoT) and multimodal sensors, in which computational intelligence is ubiquitous to provide contextual, proactive and personalized services to people. The ambient intelligence in these environments will provide ubiquitous information and services to promote well-being and enable supporting people’s health and life conditions. These services are introduced into artificial intelligence processes for improving automated reactions in diverse situations. Although mobile devices facilitate the interaction with ambient intelligence services, they present drawbacks for non-technological people such as elderly people, mainly to maintain updated information about health and life conditions. Therefore, we need to explore wearable technologies to complement mobile devices. Wearable devices are among the new emerging technologies that can be useful to assist users in in smart cities. Diverse wearable devices incorporate interesting sensors (e.g., heart rate monitor) that enable increasing the knowledge about the user. This information is required in the ambient intelligent services to personalize the support. For example, an emergency support system can have an opportune situation before arriving at the person. Our team have developed a framework (named PhonAge) to help the elderly people lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from diverse mobile and IoT devices. Nowadays, divers promising emerging wearable components can be investigated. Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)The internship mainly involves the design of software components that enable gather IoT / wearable device data. The design has to incorporate service-oriented architectures and artificial intelligence for the integration of services and reasoning about the situation respectively. The implementation of the prototype will include Android-based mobile and smart watch, as well as, Web services and an open source artificial intelligence library. The intern will be asked to integrate the solution in real setting (with real) devices in order to complete the implementation and performing tests. • Strong motivation towards challenging project• Ease in programming (C++, Java, etc.)• Recommended skills in Android • Recommended skills in Web services
Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources. At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from IoT devices. These components implement diverse protocols (e.g., Zwave, Bluetooth Low-Energy, Beacon), and include processes to persist and interchange context. Our platform similarly manages emerging protocols providing context outdoor (e.g., Beacon) as well as technologies providing services (e.g., IoT services, cloud computing). All context and services are integrated, pre-processed and kept in a knowledge base, to be consumed through the city. The design incorporates design patterns and optimization of algorithms in C++ in order to deploy in kiosks through the city, with small computation capacities (i.e., processor, memory).Our team have also deployed diverse IoT devices in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). Managing these IoT devices is often time-consuming manual tasks. Therefore, a tool that enables automatic management (e.g., configuration, self-healing, battery follow-up) is required. Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)The internship mainly involves the design of a self-healing software solution that enable managing remote IoT devices. The intern will be working on the implementation of a prototype that ensures a follow-up of real remote IoT devices we deployed in our city. The solution has to establish remote and secure connection to the IoT devices using divers technologies (e.g., HTTP(S), VNC, TCP). The solution also has to include an API and an ergonomic Web application. • Strong motivation towards challenging projects• Ease in programming (mainly C++)• Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Recommended skills in Web services• Recommended skills in Android 
Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources. At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from IoT devices. These components implement diverse protocols (e.g., Zwave), and include processes to persist and interchange context. Our platform similarly manages emerging protocols providing context outdoor (e.g., Bluetooth low energy, Beacon) as well as technologies providing services (e.g., IoT services, cloud computing). All context and services are integrated, pre-processed and kept in a knowledge base (NoSQL / big data technologies), to be consumed through the city. Our team have also deployed diverse IoT devices in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). Therefore, a tool that enables automatic processing of the IoT devices is required for efficient analysis. Recent advances in language technologies / machine learning are promising and enable to gain useful insights from the IoT gathered data. Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)The internship mainly involves the design of a fault tolerance analysis solution that enable managing remote IoT devices. The intern will be working on the implementation of a prototype that ensures a follow-up of real remote IoT devices we deployed in our city. The intern may use algorithms of machine learning to automatically provision, configure, detect failure in our devices.  • Strong motivation towards challenging projects• Skills in machine learning• Ease in programming • Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Recommended skills in Web services• Recommended skills in Android 
Smart Cities are augmented environments capable of utilizing Internet of Things (IoT) and multi-modal sensors, in which computational intelligence is ubiquitous to provide contextual, proactive and personalized services to people. IoT, smart-phone, wearable technologies and emerging technologies provide diverse capacities to incorporate everyday objects into computational support for user activities. These environments will provide ubiquitous information and services to promote active aging and well-being.On the other side, aging population suffers from different problems related to physical, cognitive and intellectual changes, which make the elderly more and more dependent. However, this population prefers to keep its usual life and refuses to move to nursing homes for various reasons despite disability and difficulties they face in their daily lives, at home and in the city.The evolution in IoT in Smart Cities offers the opportunity to provide technological solutions that help overcome the challenges raised by the evolution of dependency and support aging people in having a kind quality of life.Our team have also deployed diverse IoT devices in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). Our team is also working on a platform for service provisioning that ensure the continuity of services (assistance) from individual houses to Smart Cities. The goal is to extend the period of service coverage (i.e., independent living) and ensure a rapid response when needed.Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)The internship mainly involves the design of a service provisioning software solution that enable continuity of services. The solution is based on diffuse/ubiquitous technologies (e.g., motion sensors, vibration sensors, contact sensors), mobile technologies (e.g., smart-phone, smart-watch) or technologies deployed in the city (e.g., proximity technologies) to monitor the situation of the elderly and intervene when necessary. The intern is asked to: 1) manage the data acquisition from smart-phones / IoT deployed technologies in smart-cities; 2) Propose a data processing and a reasoning process on the server side in order to infer the situations of users in smart-cities. A model is needed to represent user’s environment and context; 3) Define an interaction and intervention protocol to be used to interact with users and their caregivers/family members; and 4) develop services on smart-phones / IoT to assist users in smart-cities. The interns will also be asked to validate his results through real world deployments.• Skills in Android• Skills in Linux, embedded systems (Raspberry PI, Arduino, etc.)• Skills in Web services• Ease in programming (mainly C++)• Strong motivation towards this challenging project
 Smart Cities are augmented environments capable of utilizing Internet of Things (IoT) and multi-modal sensors, in which computational intelligence is ubiquitous to provide contextual, proactive and personalized services to people. IoT and emerging technologies provide diverse capacities to incorporate everyday objects into computational support for user activities. These IoT objects are “smart” components interact and provide information that complements artificial intelligence algorithms in order to better address user requirements. Active life style in smart cities promotes healthy aging, and participation in social and physical activities improves aging people well-being. IoT diverse and Media sources can advertise large number of activities and for all age categories. These medias, however, are not adapted to the aging population. At our lab, a system named QueFaire is being developed to help the elderly people lead an independent and purposeful life, through ambient assistive technologies. QueFaire is a context-aware in-person social activity recommendation system for aging people. QueFaire interprets natural language descriptions of activities in social media and proposes suitable activities to aging people, taking in consideration user-profile and contextual information. Moreover, the system is intended to provide support to help reach the location of a social activity (Please read our publication for more details).  Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)We are currently working on the second version of QueFaire. Therefore, interns will be involved in the following tasks:• Design and develop an algorithm to analyze activities description in social media networks.• Design and develop a reasoning engine to recommend activities for an aging person according to his preferences and profile.• Design and develop advanced interaction mediums• Skills in Android • Skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Skills in Web services• Ease in programming (mainly C++)• Strong motivation towards this challenging project
Smart Houses and Cities are augmented environments capable of utilizing Internet of Things (IoT) and multi-modal sensors, in which computational intelligence is ubiquitous to provide contextual, proactive and personalized services to people. IoT and emerging technologies provide diverse capacities to incorporate everyday objects into computational support for user activities. These IoT objects are “smart” components interact and provide information that complements artificial intelligence algorithms in order to better address user requirements. E.g., a “smart” mirror in the bathroom interacts with a user’s agenda, being aware of the next activity and showing automatically the best route to reach the activity. Combined with IoT technologies in smart environments, health telematics can radically transform the way health-related services (diagnosis, therapy and assistance) are conceived and delivered. At our lab, a framework is being developed to help the elderly people lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from sensors. These components implement diverse protocols for smart houses (e.g., Zwave, Bluetooth Low-Energy, Beacon), and include processes to persist and interchange context. Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)We are currently packaging our system in a gateway in order to (1) send sensor data to a server-based platform where it is processed, (2) provide necessary subscriptions and configuration tools to access assistive services, and (3) enable advanced user interaction via diverse actuators. The implementation of the framework involves C++, Web services, distributed systems and communication protocols. The internship involves exploring mechanisms that augment human activities using feedback options, such as showing video, producing sounds, generating vibration, virtual reality, augmented reality. It involves design and development of an API to manage heterogeneous actuators. The internship also involves implementing a prototype scenario for testing purposes. The scenario will involve mobile devices, therefore, mobile development is also required (Android).• Skills in Android • Skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Skills in Web services• Ease in programming • Strong motivation towards this challenging project
Smart Cities are augmented environments capable of utilizing Internet of Things (IoT) and multi-modal sensors, in which computational intelligence is ubiquitous to provide contextual, proactive and personalized services to people. The ambient intelligence in these environments will provide ubiquitous information and services to promote well-being and enable supporting people’s health and life conditions. It is a challenge to provide computational support considering the dynamicity of people activities in these smart cities. People activities involve diverse tasks that are performed based on a goal. Achieving a goal that involves complex tasks requires that a person organizes these tasks and perform them based on an execution profile (i.e., the context of needs, desires, motivations, available resources). Nevertheless, there exist behavior-based approaches that facilitate the execution of complex tasks in non-human activities, e.g., characters in video games, missions in drones.In our lab, we are developing a framework for integrating context and services to support user activities. Furthermore, we require creating a behavior knowledge base for user activities that enable to control the execution of dynamic tasks. As an example, in video games, creating characters demand a behavior designer who is in charge of defining the behavior of each character to be natural for the user. The outcome of the behavior designer is a knowledge base of behaviors that are the basis for diverse artificial intelligence algorithms for programming video game cycles.Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)The internship involves the design and implementation of a tool for generating a knowledge base of behavior that allows monitoring everyday activities. The tool considers the formation of baseline behavior of activities for a subsequent classification of behavior. Finally, the intern will be invited to create a prototype application that maintains the knowledge base of activities and implements a classification algorithm.• Skills in Android • Skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Skills in Web services• Ease in programming (mainly C++)• Strong motivation towards this challenging project
Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources.At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from IoT devices. These components implement diverse protocols (e.g., Zwave), and include processes to persist and interchange context. Our platform similarly manages emerging protocols providing context outdoor (e.g., Bluetooth low energy, Beacon) as well as technologies providing services (e.g., IoT services, cloud computing). All context and services are integrated, pre-processed and kept in a knowledge base, to be consumed through the city. The design incorporates design patterns and optimization of algorithms in C++ to deploy in kiosks through the city, with small computation capacities (i.e., processor, memory).Our team has also deployed diverse IoT devices in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies to provide a solution that integrates many IoT objects (i.e., smart objects through kiosks and smartphones). These IoT objects involve diverse interfaces, inputs/outputs, services, and data formats to interoperate (i.e., sharing resources and services). The IoT interoperability is challenging because every day new services are available on the Internet to automatize user activities (e.g., social networks services, smart home services, health services, environment services). The diversity of services brings the necessity of a service-IoT standardization for interoperability.Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)The internship involves analyzing the diverse types of services for a subsequent design of an application programming interface (API) to standardize the service access (publish and consume). The types of services are useful services for IoT, e.g., services with authentication (e.g., Facebook, mail and calendar), services with calls over internet with a key (e.g., OpenWeatherMap), services with calls over internet without a key (e.g., reading RSS), smart home / smart city services (e.g., cloud services, services provided by our framework). Afterward, the student must develop a prototype to demonstrate the functionality of the API. The API and components should be developped in C++ and deployed on a Raspberry PI platform (Linux).• Strong motivation towards challenging projects• Ease in programming (mainly C++)• Knowledge of Web services• Recommended knowledge of software design patterns• Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.)
Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources.At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from sensors. These components implement diverse protocols (e.g., Zwave), and include processes to persist and interchange context.Our team have deployed diverse IoT components in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). All context and services are integrated, pre-processed and kept in a knowledge base, to be consumed through the city. To provide a personalized service providing, our platform requires a solution to detect users and evaluate their proximity to IoT objects. Nowadays, Beacons / Bluetooth low energy are among the permission solutions to investigate.Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)The internship mainly involves the evaluation and deployment of Beacons that allows integrating proximity context to improve end user localization. The intern will be working on the use of the proximity context for combining with GPS information (outdoor in the city) or spatial information (indoor in a home) to infer the best location. The intern will be involved in the implementation of a prototype to evaluate diverse use cases, including mobility from the smart home to the smart city, i.e., automatic inferring the best available service based on proximity.• Strong motivation towards challenging projects• Ease in programming (C++, Java, etc.)• Skills in Android• Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.)• Recommended skills in Web services• Recommended skills in Beacons and Bluetooth low energy
Smart Cities are augmented environments capable of utilizing Internet of Things (IoT), in which computational intelligence is ubiquitous to provide people with contextual, proactive and personalized services. These environments will provide ubiquitous information and services to promote well-being as well as better management of the city’s resources.The IoT market is growing at an accelerated way. Security challenges constitute the main factor that may affect the success of the Internet of Things. The research community is working on some smart security solution that meet the crucial security challenges.At our AmI lab, a framework is being developed to promote better delivery of services in Smart Cities. We mainly target helping aging people to lead an independent and purposeful life, through ambient assistive technologies. The framework includes software components to integrate context from IoT devices. These components implement diverse protocols (e.g., Zwave), and include processes to persist and interchange context. Our platform similarly manages emerging protocols providing context outdoor (e.g., Bluetooth low energy, Beacons) as well as technologies providing services (e.g., IoT services, cloud computing). All context and services are integrated, pre-processed and kept in a  knowledge base (NoSQL), to be consumed through the city. Our team have also deployed diverse IoT devices in our Sherbrooke city (e.g., sensors, actuators). We are also currently extending our platform to include various outdoor technologies in order to provide a solution that integrates a large number of IoT objects (i.e., smart objects through kiosks and smartphones). Nowadays, securing the deployed devices become a priority. Therefore, a solution is required to secure the remote access to the IoT devices, as well as to secure our endpoints and the knowledge base (NoSQL database).Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)The internship mainly involves the design of software solution that enable securely managing remote IoT devices. The solution has to establish remote and secure connection to the IoT devices using diverse technologies (e.g., HTTP(S), VNC, TCP). The solution also has to include an API and an ergonomic Web application. The intern will also analyse and evaluate potential security issues in our platform.• Strong  motivation towards challenging projects• Ease in Web programming  • Skills in security (TLS/SSL, etc)• Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.)  • Recommended skills in Web services• Recommended skills in Android   
La nacelle d’un turboréacteur a pour fonction d’atténuer les différents bruits provenant des éléments moteurs. La technique actuelle est de « traiter acoustiquement » un maximum de surface de la nacelle en regard des sources de bruits. Ce traitement passif fonctionne suivant le principe d'absorption du bruit par perforations et cavités. En collaboration avec un industriel de l'aéronautique, le projet de recherche développe des solutions acoustiques en rupture pour remplacer partiellement le traitement passif. Il s'agit d'intégrer des sources actives d'anti-bruit afin d'atténuer le bruit rayonné selon le principe des interférences destructives. Philippe Micheau est ingénieur, professeur titulaire de mécatronique à la Faculté de génie, expert dans la conception de dispositifs mécatroniques. Il est un chercheur associé au Centre d’excellence de l’UdeS en recherche mère-Enfant, et au Groupe d’Acoustique de l’Université de Sherbrooke. Il cumule 63 publications dans des journaux internationaux, 133 actes dans des congrès, 8 brevets (dont 1  valorisé par une compagnie). Il collabore étroitement avec l'INSERM U955 à Créteil en France, et avec des partenaires industriels du domaine aéronautique au Canada et en France.Dans le cadre de ce projet en partenariat avec un industriel, l'étudiant aura à développer et tester un dispositif original générateur d'anti-bruit harmonique. Il aura à concevoir et tester le dispositif et à évaluer les performances du montage reproduisant les conditions d'une nacelle de turbofan. Il assistera le travail de l'équipe de recherche et sera ainsi supporté par un professionnel de recherche. L'étudiant bénéficiera de toute  l'infrastructure du Groupe d'Acoustique de l'université de Sherbrooke (GAUS). L'étudiante ou l'étudiant doit maitrise les connaissances en mécatronique avec une spécialisation en mécanique des fluides et acoustique pour tout ce qui concerne le principe du dispositif et des résultats attendus. Le travail se focalisera sur le volet expérimental (mesure physique en acoustique) afin de valider et tester le montage. La connaissance des outils de traitement de signal est requise afin de traiter et analyser les résultats des expérimentations. Une excellente maitrise de Matlab et de Simulink est attendue. En effet, la programmation du code temps réel est réalisé avec Simulink, et l'analyse des signaux est réalisée avec Matlab.
Ambient intelligence services have been successful deployed for providing computational support in pre-defined people activities (e.g., for cooking, for a guided museum visit). For unknown situations, the available support differs from pre-defined ones, and the support reaches a high level of uncertainty in the computational system. Then, diverse user interventions are required by the system to determine the appropriate correlation between situation and activity. As a result, ambient intelligence systems require an approach to update pre-defined activities in order to minimize user interventions.In our research work, we are developing applications for supporting non-technical users (i.e., elderly people) in everyday activities. These users demand ambient intelligence support with a minimal interface because they cannot configure a computational system as a technical user. Furthermore, we need to address unknown situations of pre-defined activities by correlating with similar situations, past experiences and current context. Therefore, we need to provide the means for learning from successful tasks (i.e., goal-achieved tasks belonging to an activity). The aim of the project is to minimize user interventions in everyday activities by using machine learning mechanisms.Dr. Abdulrazak research interests include Ambient-Intelligence (AmI), IoT, Smart-Homes, Smart-Cities and Assistive-Technologies. He works on various R&D projects at the AmI laboratory. The projects range from Assistive Home Environment for Elderly people, Electronic Organizer, Pervasive Reminder System, Mobility Assistance, Smart cities for active aging, etc. These technologies aim at being used either inside or outside (city, home, retirement communities, community clinics, on the street, etc.)The intern will research available machine learning mechanisms and select appropriate algorithms that enable an incremental learning from tasks. Subsequently, the intern has to implement a prototype which includes the selected algorithms and interchange data with our applications in order to correlate situations. For testing purposes, the intern will configure a scenario and generate multiple cases with variant tasks of an activity. Finally, the intern has to provide a paper-style report of the challenges in the proposed approach.• Strong motivation towards challenging projects• Skills in Android • Skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Skills in machine learning• Skills in Web services• Ease in programming 



Créer des tableaux de bord personnalisables est utile et important pour tout type d'organisation. La capacité à accéder, évaluer et exploiter les données économique permet d'offrir un avantage compétitif à ses utilisateurs. Toutefois, les information doivent être adaptées et personnalisées aux besoins d'affaires par industrie et territoire. Ce projet s'intéresse à la création d'un pipeline informationnel pour alimenter des gabarits paramétrables de tableaux de bord reposant sur les données de l'Open Data. Ce projet implique la cartographie des sources ouvertes de données et de leurs structures, la transformation des données selon les structures du Big Data et de l'entrepôt de données et la création de tableaux de bord génériques paramétrables pour différentes industries et territoires. Competitive intelligence provides organizations with an precise and accurate view of their business environment. The emergence of Big Data provides a new source for intelligence. Govenance, architectures and processes must be defined to help businesses take advantage of available data. My team works both at the business level and at the technical level to identify best practices for Big Data competitive intelligence aligned with business models.L'intelligence économique (ou intelligence compétitive) offre aux organisation une vision précise et détaillée de leur environnement d'affaires. L'émergence du Big Data offre de nouvelles sources d'intelligence. La gouvernance, l'archtecture est les processus permettent à l'organisation de tirer avantage des données disponibles. Mon équipe innove sur les aspect d'affaires et techniques des mégadonnées en intelligence compétitive en lien avec différents modèles d'affaires.Students will join a team of professors and professionals in competitive and business intelligence. Interns will contribute to define best practices and key processes in Big Data Competitive Intelligence. They will be part of a research team on the alignment of competitive intelligence and business models. They will be involved in defining and expanding the Big Data intelligence techniques through system prototyping.Les étudiants se joindront à une équipe de professeurs et de professionnels en intelligence d'affaires et en intelligence compétitive. Les stagiaires contribueront à la définition des meilleures pratiques et des processus clés dans l'intelligence compétitive en contexte de données massives. Les stagiaires feront partie d'une équipe de recherche sur l'alignement des pratiques d'intelligence et des modèles d'affaires. Le développement de prototypes fera aussi partie des tâches du mandat.1) The intern should have a general knowledge of data acquisition and storage (ETL, DB, DW, NoSQL, etc) and be able to program (or willing to learn) Python, XML and XSLT or a good knowledge of the exploitation of economic data.
We are using several star-photometers developed by a German company, now closed. We plan to buy the controlling software package from the original developer.  The code performs both the GUI and the actual control operations. The part of the code performing the control must be documented and converted into Matlab. The GUI then must be able to handle the control part by importing exe files made in Matlab. Our team is involved in developing remote sensing applications for identifying clean/polluted air, especially in the Arctic. In this sense, we are using a range of sun/moon/star photometers along ground and space based lidars and radars. Controlling those instruments imply a great deal of software development, data communication and data processing skills.The original package is poorly organized, with some comments in German (for which one can use Google translate, if necessary). The student must properly document the original software, so the other members of the team can explore it and understand what it does. Then, the part of the code performing algorithms must be converted into Matlab, which is regularly used by all other team members. The Matlab code should then be compiled and imported into the GUI. This will allow the team to improve it in the future. A final report of the internship is required.We need a student with proven experience in DELPHI programming language. In addition, the preferred language to convert into is Matlab, which may allow all the members of our team to understand and eventually contribute to future development of the software. However, if no student is found to know both DELPHI and Matlab, we may also consider students able to convert into Python or IDL.
We’d like to explore the use of a smartphone camera and the smartphone positioning sensors as a photometric instrument. In this sense, we want to develop a smartphone app that record, process and display the observations graphically. The main objective is to make the smartphone act as a sun-, moon-, or, hopefully, as a star-photometer and provide handily approximate optical depth measurements. The project should inspire from this sun-photometer application:http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0084119If the main objective turns out to be too difficult to be achieved during the 12 weeks’ internship, the objective will be limited to the use of the smartphone as an instrument to measure the light reflectivity as a function of angle for different surfaces. This will not only help our scientists going on the field trips, but also for easily perform university lab experiences for students formation.Our team is involved in developing remote sensing applications for identifying clean/polluted air, especially in the Arctic. In this sense, we are using a range of sun/moon/star photometers along ground and space based lidars and radars. Controlling those instruments imply a great deal of software development, data communication and data processing skills.The student must develop a smartphone app based on an algorithm provided by us. The app must be able to handle and control the camera 3 color measurements and retrieve pointing direction from the phone positioning sensors. The data has to be processed and the result displayed graphically on the app. The recorded data should be available for transfer to computer. A final report of the internship is required.The student must have a proven Android and/or iOS app development experience. Windows app development experience is also a plus. The app should be then made freely available on the app store.
The project will use sensors, localization and wireless communications to create IoT applications. It will include exploring current  IoT technologies and architectures. Work will be performed in collaboration with  university/industrial partners of the research lab.The project aims at creating/ enabling  high-value applications by collecting, communicating, coordinating, and leveraging the data from connected devices.By 2020, there will be 50 billion devices connected to the Internet. The  promise of the Internet of Things (IoT) comes with thriving business opportunities and applications, but  also presents numerous  challenges ranging from technology architectural choices to security concerns. Our research area looks into how to overcome these challenges and provide tools for applications to thrive in this new IoT space. We look into  developing and implementing  IoT technologies, and solutions which are easily deployable, energy efficient and secure. Application target e-health and smartcities.The student will participate as an active member of the research group on this project and collaborating with the research lab partners. He/she will be participating in solution development and testing. The student will also be participating in research results dissemination efforts such as presentations in international conferences and paper publications.We are looking for self-motivated, highly qualified students with solid programming and mathematical  background and interest in communications and networks. Candidates should be enrolled  in a  bachelor degree in computer engineering, computer science or electrical engineering.  Hands-on experience with physical test beds, as well as with simulation environments are a plus. Background in  IoT, cloud computing and/or big data are also a plus.
In this project, the intern will contribute to designing and building a tabletop demonstrator for molecular communication that can be used for research and experimentation. The demonstrator will allow to experiment with bio-compatible molecular communication that can be used in medical applications.The intern will work closely with the research team of the lab. Molecular communications research opens up new possibilities in many domains such as medicine, where detection and elimination of pathogens and cancers will become possible at the nano scale. These applications  involve communication between nano-devices by means of molecules to send the appropriate message (ex. deliver a drug dose). In this research, we work on realizing an exchange of information between nano-machines (either biological or synthetic) through the transmission, propagation, and reception of molecules.The student will participate as an active member of the research group on this project. He/she will be participating in group discussions and solution development. The student will also be participating in research results dissemination efforts such as presentations and paper publications in conferences and journals.The student needs to be motivated and hard working, and like team work.Technical skills required are knowledge in electrical and/or computer engineering. Hands-on experience with experimental setups is a plus .
The project will use FPGA boards to develop a prototype of a vehicular communication system  based on the IEEE Std 802.11p, considering the specifications of this standard.Vehicular communications are a must for connected vehicles integrating new safety and autonomous driving features.The project will use FPGA boards to develop a prototype of transceivers for vehicular communications using software defined radio capabilities. The FPGA boards will have antennas and GPS units integrated for the purpose of experimentation.The intern will work closely with the research team of the lab to contribute to the development of the  prototypes of transceivers for vehicular communications.The student should be motivated, and have FPGA use experience.
The fouling is caused by the interaction between the membrane surface and the foulants, which include inorganic, organic, and biological substances in many different forms. It is a severe problem in science and technology and its reduction is a subject of many academic studies and industrial research. Many efforts have been made to enhance the antifouling activity of metallic materials like aluminum alloys via modifying the surface due to wide variety of applications and their unique excellent heat and electrical conductivities and low-specific weight. In fact, the altering of the surface properties via addition of roughness to the surface to create nano-micro structures in combination of low surface energy can enhance some material properties like hydrophobicity of surfaces. Among the different surface treatment techniques, cold atmospheric plasma (CAP) treatment, in known as promising approach due to facile preparation of nano-micro particles and modifying the chemical and physical properties of the surface layer without significantly change the bulk material properties. However, the process is complex and is affected by many factors, including surface chemical compositions, surface roughness, surface charge and surface wettability.For this project stability of plasma-induced antifouling as a function of aging time under different temperatures and relative humidities will be tested in a constant climate condition. The various compositional elements in CAP have the potential to either enhance or modify the antifouling properties of surfaces. The major tasks of this research are:• Experimental arrangement ( CAP setup, Plasma diagnostic, Sample preparation, plasma interaction with surface,…) • Surface analysis and nano/micro structure characterization• Antifouling tests of the surfaceThe laboratory is equipped with a wide range of material deposition and characterization equipment (PECVD, sputtering,  XPS, SEM, AFM, Contact angle, 3D X-ray Microscopy, etc.)Dr Gelareh Momen  is a professor at Université du Québec à Chicoutimi and has a high level of expertise in materials, coatings, and surface engineering,specifically concerning the development of superhydrophobic/self-cleaning/antifouling  coatings for outdoor application. She has already developed several industrial  coatings havingself-cleaning/ice phobic properties . Prior to joining UQAC,  she worked at Bombardier Aerospace on interior coatings for aircraft.  She is responsible for teaching several courses in surface engineering and materials . She is the head of La RIG labortaory ( smart & icephobic coatings).The student  first initially conduct   a comprehensive  literature  survey  of  the  respective  fields  of  research.  Through   thisliterature review, He/she will accumulate the necessary background knowledge and methodological tools in order to identify the technical challenges corresponding to their research topics. After identifying the technical issues,He/she will learn the required approaches to solve and investigate the problems defined in their projects. The graduate student  will  gain  experience  by  working  with  state-of-the-art  techniques  for surface treatment, chemical and physical characterization, as well as coating technology. The student will  be trained in the operation of equipment exiting at our disposal , to conduct studies related to deposits and the physico-chemical characterization of materials ( plasma polymerization reactor, X-ray photoelectron spectroscopy (XPS),atomic force microscopy (AFM), contact angle, 3D X-ray microscopy, etc.).The candidate must have a solid training in chemcial engineering, materials science, or related fields.  □ Responsible□ Self-starter□ Able to communicate clearly both orally and in writing□ Patience□ Attention to detail□  Able to troubleshoot and problem-solve□  Able to work independently and in teams□ Able to recognize his/her limitations, seek help as needed□ Able to define & grasp the essence of the problem□ Follow-through, does not leave jobs unfinished□ Able to think outside the box

Au printemps 2015, sept sites le long d'un gradient de alti-latitudinal ont été équipés de caméras phenocams (pour la collection d'images). Ces phenocams constituent le plus vaste réseau de la phénologie des feuilles au Canada de surveillance. Chaque site est également équipé d'une station météo complète.Le but est d'appliquer une nouvelle technologie pour le suivi automatique du développement des feuilles sur des sites éloignés et à grande échelle géographique pour étudier l'effet de la température sur la phénologie des arbres.Timings and dynamics of tree growth. Phenology of trees in temperate and cold ecosystems and at the Alpine treeline. Effects of climate and its changes on tree growth at individual to global scale. Adaptations to local climates and ecotype formation. Cambium and bud phenology. Effect of temperature on the growth of the boreal forest.Timings et dynamiques de croissance des arbres. Phénologie des arbres dans les écosystèmes tempérés et froids et à la limite altitudinale des arbres. Effets du climat et de ses changements sur la croissance des arbres au niveau individuel jusqu'à l'échelle globale. Adaptations aux climats locaux et formation des écotypes. Phénologie des bourgeons et du cambium. Effet de la température sur la croissance de la forêts boréales.The project aims (1) to build and to apply the protocol for the analysis of images collected during the seasons 2015-2017 (color information red-green-blue RGB) using softwares of image analysis; (2) to extract leaf phenology from the collected data, and (3) to assess the first statistics with the help of the supervisor.Given the innovative nature of the work, all tasks will be performed by working with the supervisor.Les objectifs du projet sont (1) de construire et d'appliquer le protocole pour l'analyse d'images recueillies au cours des saisons 2015-2017 (les informations de couleur rouge-vert-bleu RGB) à l'aide des logiciels d'analyse d'image; (2) d'extraire la phénologie des aiguilles à partir des données collectées; et (3) de calculer les premières statistiques avec l'aide du superviseur.Étant donnée la nature innovative du travail, tous les tâches seront accomplies avec le support du superviseur.No particular expertise is required, but I need a candidate for building and applying a protocol of measurements. The task is challenging because it needs imagination and efficiency. Some ability in data analysis will be also required.
Le projet vise à décrire les modèles spatiaux de variation de cambium phénologie et la production de cellules de xylème le long de la distribution latitudinale d'une espèce. La zone d'étude s'étale sur 600 km, du 48ème au 53ème parallèle dans la forêt boréale du Québec, Canada. Des microcores de bois sont recueillis chaque semaine d'avril à octobre sur 50 épinettes noires [Picea mariana (Mill.) BSP] dans cinq peuplements boréaux. Les dates d'apparition des phases de phénologie du cambium sont identifiées sur des coupes histologiques et corrélés à la latitude et l'altitude des sites. Les résultats sont utilisés pour estimer les timings de la croissance du xylème et la production de cellules à grande échelle géographique. La connaissance et la quantification de la dynamique de la formation du bois sont importants pour la modélisation de la dynamique de croissance des arbres et pour prédire la productivité des écosystèmes forestiers dans les futurs scénarios de changements climatiques.Timings and dynamics of tree growth. Phenology of trees in temperate and cold ecosystems and at the Alpine treeline. Effects of climate and its changes on tree growth at individual to global scale. Adaptations to local climates and ecotype formation. Cambium and bud phenology. Effect of temperature on the growth of the boreal forest.Timings et dynamiques de croissance des arbres. Phénologie des arbres dans les écosystèmes tempérés et froids et à la limite altitudinale des arbres. Effets du climat et de ses changements sur la croissance des arbres au niveau individuel jusqu'à l'échelle globale. Adaptations aux climats locaux et formation des écotypes. Phénologie des bourgeons et du cambium. Effet de la température sur la croissance de la forêts boréales.Activity in the field with several teams: periodic collection of samples, monitoring of tree phenology.Activity in the laboratory: preparation and cutting of woody samples, measurements and observations of wood sections under the microscope.Activité en foret avec les équipes de terrain: collecte périodique d'échantillons, suivi de la phénologie des arbres.Activité dans le laboratoire: préparation et coupe des échantillons ligneuses, mesures et observations au microscope des séctions de bois.No particular expertise is required, but I need candidate enjoying both field and laboratory activity.
Les individus ont la capacité de s’adapter aux changements dans les conditions environnementales grâce à leur plasticité, mais seulement en-dedans de certaines limites physiologiques. Avec leur grande distribution, les espèces boréales représentent des modèles intéressante pour leur capacité de pousser dans des conditions environnementales très variées. La grande distance séparant les populations empêche, ou ralentie, la pollinisation croisée en favorisant la formation d’écotypes, groupes génétiquement différentiés et mieux adaptés aux conditions climatiques locales. La quantification de ce phénomène est fondamentale en écologie afin de (1) identifier les réponses de l’espèce à une grand échelle géographique; (2) séparer les facteurs génétiques et phénotypiques;(3) comprendre les mécanismes physiologiques d’adaptation des arbres à leur environnement; (4) prévoir les effets de la migration assistée ou des plantations artificielles sur la structure et la productivité des écosystèmes forestiers boréaux du futur. Timings and dynamics of tree growth. Phenology of trees in temperate and cold ecosystems and at the Alpine treeline. Effects of climate and its changes on tree growth at individual to global scale. Adaptations to local climates and ecotype formation. Cambium and bud phenology. Effect of temperature on the growth of the boreal forest.Timings et dynamiques de croissance des arbres. Phénologie des arbres dans les écosystèmes tempérés et froids et à la limite altitudinale des arbres. Effets du climat et de ses changements sur la croissance des arbres au niveau individuel jusqu'à l'échelle globale. Adaptations aux climats locaux et formation des écotypes. Phénologie des bourgeons et du cambium. Effet de la température sur la croissance de la forêts boréales.In 2013, I realized a provenance orchard (test of provenances) using seedlings from seeds harvested along a latitudinal gradient covering the entire boreal forest. A second orchard to be implemented in 2016.The candidate will have to (1) apply the protocol for measuring phenology (identifying the stages of bud development); (2) plan and implement a new test of provenances; (3) prepare grahs and calculate the first statistics on the results of the monitoring realized in 2015-2016.Given the innovative nature of the work, all tasks will be performed by working with the supervisor.En 2013 j'ai réalisé un verger de provenances en utilisant les semis provenant des graines récoltés le long du gradient latitudinale couvrant toute la forêt boréale. Un deuxième verger devra être mis en place en 2016.Le candidat devra (1) appliquer le protocole de mesure de la phénologie (identification des stades de dévélopppement des bourgeons); (2) planifier et réaliser le nouveau verger de provenances; (3) faire des grahiques et calculer les premières statistiques sur les résultats des suivis du 2015-2016.Étant donnée la nature innovative du travail, tous les tâches seront accomplies avec le support du superviseur.No particular expertise is required, but the task needs imagination and efficiency for the planification activity. Some ability in data analysis will be also required.The candidate should like to work both in the field and in the lab.
À ce jour, plusieurs techniques de mesures permettent de rendre compte de l’état des enroulements et du circuit magnétique des transformateurs. Les mesures telles que le rapport de transformation, le courant d’excitation, les résistances des enroulements et l’impédance en court-circuit, la réponse fréquentielle de la réactance de fuite (FRSL) et l’analyse de la réponse fréquentielle (FRA) permettent d’évaluer la détérioration ou d’éventuels courts-circuits des enroulements et du circuit magnétique, en comparant les valeurs mesurées avec celles de référence.La FRA est reconnue au sein de la communauté scientifique comme étant la méthode la plus sensible à ces déformations. Ses principaux avantages sont une sensibilité avérée à une variété de défauts des enroulements et du circuit magnétique. Ce qui fait de la technique FRA, l’outil privilégié de détection des déformations des enroulements et du circuit magnétique des transformateurs. L'objectif de ce projet consistera à:• Établir des critères ou indicateurs de détection de défaut grâce à la fonction de transfert et son estimation.• Localiser le défaut pour déterminer la partie défectueuse du système (circuit magnétique, lieu de la déformation si dans les enroulements).• Proposer et développer des algorithmes pour l’interprétation et l’identification, permettant de déterminer, de façon précise, la nature et l’ampleur des déformations. High Voltage Enginnering, Power engineering, dielectric materialsIngérierie de la haute tension, énergie, matériaux diélectriques • Establish criteria or indicators for fault detection through the transfer function and its estimation.• Propose and develop algorithms for interpretation and identification, allowing to precisely determining the nature and extent of deformations.• Établir des critères ou indicateurs de détection de défaut grâce à la fonction de transfert et son estimation.• Proposer et développer des algorithmes pour l’interprétation et l’identification, permettant de déterminer, de façon précise, la nature et l’ampleur des déformations. electrical engineering, dielectric and electric tests, signal processing, programing

During the past few decades, superhydrophobic surfaces (surfaces for which the water contact angle is higher than 150° with low contact angle hysteresis) have gained a lot of interest. The vast range of possible applications for such surfaces, from textile industry to power network maintenance, have inspired many scientists to develop faster, cheaper and easier methods to fabricate synthetic superhydrophobic surfaces. Among them, the drag-reducing properties of superhydrophobic coatings are the most promising for practical use, which could improve the sailing velocities of vehicles on or under the water surface and also effectively reduce the fuel consumption. Due to the water repellent nature of superhydrophobic surfaces, they can enhance the mobility of drops by reducing their CAH and reduce drag in both laminar and turbulent flows by supporting a shear-free air/water interface over which water slips. Slip lengths up to 100 μm have been observed on superhydrophobic surfaces, which indicates that the no-slip boundary condition cannot be used for laminar or turbulent flows passing a superhydrophobic surfaces.In this project, the effect of hydrophobicity and superhydrophobicity on slip velocity and slip length will be analysed thoroughly. Also, recent developments in measuring and predicting slip-length and slip-velocity on superhydrophobic surfaces will be studied. Both experimental methods and theoretical methods will be covered regarding to the difference between laminar and turbulent flows.Dr Gelareh Momen  is a professor at Université du Québec à Chicoutimi and has a high level of expertise in materials, coatings, and surface engineering,specifically concerning the development of superhydrophobic/self-cleaning  coatings for outdoor application. She has already developed several industrial  coatings havingself-cleaning/ice phobic properties . Prior to joining UQAC,  she worked at Bombardier Aerospace on interior coatings for aircraft.  She is responsible for teaching several courses in surface engineering and materials including an engineering course related to ice accretion phenomenon on exposed structures. She is the head of La RIG labortaory ( smart and icephobic coatings).The student  first initially conduct   a comprehensive  literature  survey  of  the  respective  fields  of  research.  Through   this literature review, He/she will accumulate the necessary background knowledge and methodological tools in order to identify the technical challenges corresponding to their research topics. After identifying the technical issues,He/she will learn the required approaches to solve and investigate the problems defined in the project. The graduate student  will  gain  experience  by  working  with  state-of-the-art  techniques  for surface treatment, chemical and physical characterization, as well as coating technology. The student will  be trained in the operation of equipment exiting at our disposal , to conduct studies related to deposits and the physico-chemical characterization of materials (dip coating, spin coating, plasma polymerization reactor, X-ray photoelectron spectroscopy (XPS), atomic force microscopy (AFM), contact angle, 3D X-ray microscopy, etc.)  to study  behavior of fluid flow in wind tunnel (high speed  camera)The candidate must have a solid training in mechanical engineering or related fields.  □ Responsible□ Self-starter□ Able to communicate clearly both orally and in writing□ Patience□ Attention to detail□  Able to troubleshoot and problem-solve□  Able to work independently and in teams□ Able to recognize his/her limitations, seek help as needed□ Able to define & grasp the essence of the problem□ Follow-through, does not leave jobs unfinished□ Able to think outside the box
Un des problèmes connus des mécanismes robotiques est la possibilité de collisions. Il est cependant connu que ces interférences et ces collisions entre l’humain, le robot ou l’environnement d’un manipulateur peuvent être gérées. La problématique d’une interférence concerne la modification de la dimension et la géométrie de l’espace atteignable du manipulateur. Cette variation à l’intérieur du système peut générer des efforts qui ne seront plus équilibrés par la force déployée dans chacun axes.  En effet, la solution d'une répartition optimale de la force dans les axes qui distribue l’effort appliquée sur le manipulateur peut ne plus converger vers une solution. Ainsi, ce projet vise à déterminer une solution d’asservissement qui élimine la contrainte des collisions. La stratégie préférée pour ce stage est de commander le plan entre les deux corps rigides interférés afin de minimiser l’erreur entre la trajectoire prévue et la trajectoire permise qui interdit les deux corps en contact de se déformer. Enfin, cette stratégie est mise en évidence par une application haptique où un utilisateur amène le manipulateur vers une collision, alors qu'il essaie d'interagir avec une surface virtuelle.The laboratory area of expertise covers design and evaluation of interactive and intelligent assistive systems using multi-modality including haptic as communication channel. These systems are usually portable, but also concern design of semi-autonomous robotic mechanisms such as cable driven parallel robots. The main objective is to design, implement and evaluate technologies for people with disability or in loss of autonomy.Le domaine d’expertise du laboratoire concerne la conception et l’évaluation de systèmes d’assistance intelligente et interactive utilisant la multi-modalité dont l’haptique pour la communication d’informations. Ces systèmes sont habituellement portables mais concernent aussi les mécanismes robotiques semi-autonome.The student will determine the mathematical method for determining an interference between two rigid bodies. Thereafter, it shall design, develop and implement a hybrid control in both impedance and admittance to allow admittance in the plane of interference and impedance in other DOF. The setpoint is coming from a virtual environment where objects have certain physical properties. A software interface will be developed under Simulink (Matlab) for the evaluation of the solution and the final implementation should be carried out on a Microchip dsPIC using UDB5 from Sparkfun.L’étudiant doit déterminer la méthode mathématique pour déterminer un plan d’interférence entre deux câbles. Par la suite, il doit concevoir, développer et réaliser une commande hybride en impédance et en admittance afin d’asservir en admittance le plan de l’interférence et les autres degrés de liberté en impédance. La consigne de la commande en impédance provient d’un environnement virtuel où certains objets possèdent des propriétés physiques. Il sera possible de soumettre ces propriétés physiques au mécanisme afin d’obtenir un rendu haptique. Une interface logicielle doit être développée sous Simulink (MatLAB) pour l’évaluation de la solution et un code en C/C++ sous QNX ou RT-Linux pour la mise en œuvre finale.The candidate will design a new feedback loop in order to adjust the robot trajectory or the robot control law function of the collision plane. One challenge is to formulate the calculation of the trajectory in real time using the constraints coming from collision detection. Preferably, the ideal candidate will have knowledge of the rotation matrices, the transfer matrices of effort and the hybrid control in both admittance and impedance. An additional advantage would be to possess knowledge and haptic virtual reality. The final implementation should be carried out on a Microchip dsPIC using UDB5 from Sparkfun.
Un des problèmes connus des mécanismes robotiques est la possibilité de collisions. Il est cependant connu que ces interférences et ces collisions entre l’humain, le robot ou l’environnement d’un manipulateur peuvent être gérées. La problématique d’une interférence concerne la modification de la dimension et la géométrie de l’espace atteignable du manipulateur. Cette variation à l’intérieur du système peut générer des efforts qui ne seront plus équilibrés par la force déployée dans chacun axes.  En effet, la solution d'une répartition optimale de la force dans les axes qui distribue l’effort appliquée sur le manipulateur peut ne plus converger vers une solution. Ainsi, ce projet vise à déterminer une solution d’asservissement qui élimine la contrainte des collisions. La stratégie préférée pour ce stage est de commander le plan entre les deux corps rigides interférés afin de minimiser l’erreur entre la trajectoire prévue et la trajectoire permise qui interdit les deux corps en contact de se déformer. Enfin, cette stratégie est mise en évidence par une application haptique où un utilisateur amène le manipulateur vers une collision, alors qu'il essaie d'interagir avec une surface virtuelle.The laboratory area of expertise covers design and evaluation of interactive and intelligent assistive systems using multi-modality including haptic as communication channel. These systems are usually portable, but also concern design of semi-autonomous robotic mechanisms such as cable driven parallel robots. The main objective is to design, implement and evaluate technologies for people with disability or in loss of autonomy.Le Laboratoire d’accueil, le LAIMI, est un laboratoire membre du regroupement stratégique REPARTI. Le domaine d’expertise du laboratoire concerne la conception et l’évaluation de systèmes d’assistance intelligente et interactive utilisant la multi-modalité dont l’haptique pour la communication d’informations. Les systèmes développés sont habituellement portables afin de réguler des situations à risque pour la santé et la sécurité.The candidate will develop data fusion between different sensors such as proximity, force sensors located in the floor and acceleration of human body limbs. He will then design a new feedback loop in order to adjust the robot trajectory or the robot control law. One challenge is to formulate the calculation of the trajectory in real time using the constraints coming from artificial intelligence module. Another challenge will be the design of the control transition between free motion and constrained motion. The final implementation should be carried out on a Microchip dsPIC or RT-Linux.L’étudiant doit déterminer la méthode mathématique pour déterminer un plan d’interférence entre deux câbles. Par la suite, il doit concevoir, développer et réaliser une commande hybride en impédance et en admittance afin d’asservir en admittance le plan de l’interférence et les autres degrés de liberté en impédance. La consigne de la commande en impédance provient d’un environnement virtuel où certains objets possèdent des propriétés physiques. Il sera possible de soumettre ces propriétés physiques au mécanisme afin d’obtenir un rendu haptique. Une interface logicielle doit être développée sous Simulink (MatLAB) pour l’évaluation de la solution et un code en C/C++ sous QNX ou RT-Linux pour la mise en œuvre finale.The candidate should know the design techniques of control law in order to include some new sensors inside the control feedback (MIMO control). Preferably, the ideal candidate has extensive robotic knowledge (rotation matrix, denavit hartenberg parameters, optimal trajectory planning) for developing collision avoidance algorithm and for developing physical interactions. Finally, he should be interested in artificial intelligence (fuzzy logic, decision tree, data fusion with Kalman filter) for identification of human activities. It should also be able to program in C/C++/Java to perform real-time assessments of  interactions.
Un soulier instrumenté et interactif a été développé de manière à transmettre des informations pour la navigation dans un environnement inconnu. L’objectif est de développer un actionneur qui permettra de transmettre des informations nommées des messages vibrotactiles. Quelques technologies tactiles existent afin d'activer certains capteurs cutanés de la peau. Cependant, cette technologie est généralement unidirectionnelle et appliquée sur toute la surface de celle-ci. Néanmoins, plusieurs types de stimuli peuvent être utilisés afin de transmettre des informations aux quatre types majeurs de mécanorécepteurs. D’ailleurs, il serait possible de moduler la fréquence et l’amplitude, d’ajuster la forme d’onde ou l’enveloppe du signal et de le transmettre à une combinaison d’actionneurs. Par exemple, les corpuscules de Pacini sont sensible jusqu’à des fréquences de 250 Hz, les corpuscules de Messnier sont limité à 50 Hz alors que les SA2 sont sensibles à l’étirement de la peau. Par conséquent, la première étape du projet consiste à la conception de cet actionneur qui permettra d’activer les différents mécanorécepteurs. Afin de reproduire des messages tactiles sous le pied, une matrice d’actionneurs sera développée. Dans le cadre de ce projet, l’actionneur matriciel doit couvrir une surface appréciable de la plante du pied. La combinaison hybride des actionneurs piézo-électriques et électromagnétiques permettra de générer une grande diversité de messages tactiles qui devront être par la suite évalués.The laboratory area of expertise covers design and evaluation of interactive and intelligent assistive systems using multi-modality including haptic as communication channel. These systems are usually portable, but also concern design of semi-autonomous robotic mechanisms such as cable driven parallel robots. The main objective is to design, implement and evaluate technologies for people with disability or in loss of autonomy.Le domaine d’expertise du laboratoire concerne la conception et l’évaluation de systèmes d’assistance intelligente et interactive utilisant la multi-modalité dont l’haptique pour la communication d’informations. Ces systèmes sont habituellement portables mais concernent aussi les mécanismes robotiques semi-autonome.The candidate will develop an array of hybrid actuators capable of transmitting warning or navigation messages in an unknown environment. The matrix type could be considered such those used for Braille. The candidate will develop few concepts with SolidWorks. To evaluate the new technology, students could develop an algorithm for synthesizing tactile messages tailored to the matrix. It may develop this algorithm on a smart phone, Arduino or a dsPIC (Microchip).L’étudiant aura à concevoir une matrice d’actionneurs hybride en mesure de transmettre des messages d’avertissement ou des messages de navigation dans un environnement inconnu. Le type de matrice envisagée pourrait être similaire à celle utilisée pour le braille. L’étudiant devra développer le concept sur SolidWorks. Afin d’évaluer sa nouvelle technologie, l’étudiant pourra développer un algorithme de synthèse de messages tactiles adaptés à la matrice d’actionnement. Il pourra développer cet algorithme sur un téléphone intelligent, sur Arduino ou sur un dsPIC (Microchip).The candidate should know the design techniques of mechatronics to develop new types of actuators. Preferably, the ideal candidate has extensive electromagnetism knowledge in order to convert an electrical signal into mechanical force. Finally, he should be interested in new textiles and materials for the development of smart clothing with an interest in biomechanics as additional assets. It must also be able to program in C / C + + / Java to perform real-time assessments of the actuator.
The project aims at exploring the extent to which Canadian Baby-boomers (born between 1946 and 1964) differ from Canadian Millenials (born between 1980 and 2000) in the exchange practices granting a second life to objects. These practices include more specifically donations, swapping, second-hand purchase and reselling as well as access, that is, the free or monetized lending of objects. A second applet will aim at determining to what extent sub-groups of individuals do exist within the Baby-boomers group and within the Millenials group. A third applet will consist in determining the evolution of practices of both groups from 2015 to 2018.More specifically, the students will have to perform statistical analyses and treatments on the data of the Kijiji Second Hand Economy Index of 2018. This index aggregates, on an annual basis, the exchange practices which grant a second life to objects, from a pan-Canadian sample of 6000 consumers. This index has been initially launched in 2014 and has undergone three versions since then (2015, 2016, 2017). The professor who is in charge of this project is namely part of the team responsible for the development of the index since its inception.  The data of the 2018 version are available by the end of the year 2017 and the students who come in May 2017 will be able to exploit them. In parallel to their analyses, the students will also to gather scientific literature in French, in English (or in German) on the theme of secondhand practices, and on the behavioral differences between Baby-boomers and Millenials, in order to identify how the results converge or diverge with the current knowledge on secondhand practices. The work will be eligible for international scientific publications.Trois domaines majeurs de recherche spécialisés:1) La modélisation du choix du consommateur: comprendre les antécédents, les caractéristiques situationnelles et démographiques sous-tendant des comportements de consommation particuliers (ex: consommation collaborative / économie du partage [sujet de thèse de doctorat], consommation responsable, locale, verte);2) Branding: étude de l'influence du capital de marque sur les consommateurs, des actions de l'entreprise sur le capital de marque, et exploration des composantes du capital de marque;3) Nouveaux modèles d'affaires: typologie des nouveaux processus et modèles d'affaires incluant notamment l'Internet des Objets, les objets connectés, la réalité virtuelle ou augmentée.Specialization in three major research fields: 1) Modelling consumer choice: understanding the antecedents, the situational and demographic characteristics underpinning specific consumption behaviors (e.g., collaborative consumption / sharing economy [Ph.D. thesis subject], responsible consumption, local consumption);2) Branding: study of the influence of brand equity on consumers, of corporate action on brand equity, and exploration of the components of brand equity.3) New business models: typology of new business processes and models, drawing on the Internet of Objects, connected objects, virtual or augmented reality.Les étudiants seront en mesure de travailler de manière indépendante et créative. Les étudiants rapporteront directement à la professeure en charge de l'exécution du projet sur une base régulière.La première fonction de ce projet réside dans l'identification de la manière par laquelle les Baby-boomers diffèrent des Milléniaux à travers une variété d'aspects:- Les pratiques d'échange de seconde main;- Les canaux d'échange utilisés;- Les objets échangés;- Les motivations à l'acquisition et au délaissement; - Les impacts perçus de ces pratiques; - Le temps alloué à ces pratiques;- La part d'objets issus de l'achat neuf comparée à la part d'objets issus de l'achat de seconde main.Une deuxième fonction liée à ce projet vise à déterminer si des sous-groupes distincts existent au sein du groupe des Baby-boomers et au sein du groupe des Milléniaux, sur la base de leurs pratiques d'échange de seconde main.Enfin, une troisième fonction consiste à déterminer l'évolution historique des pratiques d'échange de seconde main des Baby-boomers et des Milléniaux de 2015 à 2018.Peu importe les fonctions endossées par les étudiants, ceux-ci auront l'opportunité de faire preuve de créativité dans leurs processus de recherche. Les étudiants sont encouragés à proposer des techniques d'analyses et des outils innovants et sophistiqués (ex: data-mining, économétrie) si pertinent et applicable. Bien que le logiciel de référence soit SPSS, les étudiants seront en mesure de proposer d'autres outils analytiques. Les étudiants communiqueront leur approche ainsi que la justification de leurs choix méthodologiques et analytiques dans une note au début du projet. Un rapport synthétique des résultats sera également produit à la fin du stage.De plus amples précisions reliées au projet pourront être transmises aux étudiants.The students will be able to work in a very independent and creative fashion. The students will directly report to the professor in charge of the execution of the project on a regular basis.The first function of this project resides in the identification of the way in which Baby-boomers differ from Millennials across a variety of aspects: - The secondhand exchange practices;- The exchange channels used;- The objects exchanged;- The motivations to acquisition and disposition;- The perceived impacts of these practices;- The time allocated to these practices;- The share of objects from new purchases compared to the share of objects from secondhand exchange practices. A second function relating to this project aims at determining if distinct sub-groups exist within both of the Baby-boomers and the Millenials categories on the basis of their secondhand exchange practices.Finally, a third function will consist in determining the historical evolution of both the Baby-boomers and the Millenials from 2015 to 2018, in terms of their secondhand exchange practices.Regardless of the functions endorsed by the students, they will be able to be creative in their research process. The students are encouraged to propose innovative and sophisticated analytical techniques and tools (e.g., data-mining techniques, econometrics) if relevant and applicable. Although the software of reference is SPSS, the students will also be able to propose other analytical tools. The students will communicate their approach and the justification of their analytical choices in a methodological note at the beginning of the project. A summary report of the findings will also be produced towards the end of the internship.More specificities related to the project can be discussed with the students.Les trois étudiants devront posséder les compétences suivantes :1) La première et plus importante de toute réside dans leur capacité à gérer une base de données et d'effectuer des analyses statistiques variés, telles que des analyses de fréquences, des tableaux croisés, des tests t de Student, mais aussi des ANOVA, MANOVA, ANCOVA, MANCOVA, des analyses factorielles et des taxonomies numériques. Les étudiants sont tout à fait encouragés à proposer des techniques ou approches analytiques alternatives.2) Avoir une bonne connaissance du marketing ou du comportement du consommateur. 3) Avoir de bonnes capacités de communication orales et écrites.

This project aims at developing a new mathematical programming model for the Dynamic Network Design Problem. In the classical Network Design Problem, one has given a set of demand origin and destination nodes. Those nodes can be connected via a network, that is, intermediate nodes and edges that connect the nodes. The demand commodities have to be routed from the origin to the destination nodes, making use of the intermediate edges. Edges have to be constructed before they can be used, implying certain construction costs. Edges also have certain capacities, limiting the total flow of commodities that can be routed on them. The objective in this optimization problem is to find the set of edges that minimizes the costs (construction and flow routing) while meeting the entire demand, routing the commodities from the origin to the demand nodes.The Dynamic Network Design Problem extends the classical case by considering multiple time periods. At each of the periods, the demands may be different. Furthermore, edge capacities may be adjusted along time. The objective is therefore to find the optimal capacity planning for the edges such that the total costs are minimized. This problem has important applications in many domains, for example logistics and telecommunications.This problem will be implemented and solved via IBM Cplex, a mathematical programming solver. Computational experiments will be launched on a computing cluster to obtain information about the performance of the proposed formulation. If the results are convincing, this project may result in a scientific (journal) publication.Mathematical optimization is concerned with the solution of complex planning problems via mathematical models. It is suitable for planning problems, often from the real world, in which one needs to make important decisions, for example design the route of a new bus line in order to maximize the number of transported passengers. Decision variables are used to represent possible decisions, and constraints to link the variables together such that they represent the problem realistically. Those models can then be solved by black-box solvers, such as Gurobi or CPLEX, as used in many large companies.The student will have an active role throughout the entire internship. While the supervisor has already a novel problem formulation (model) for the optimization problem in mind, the student is welcome to develop his/her own mathematical model. The student will implement this model in an appropriate programming language and launch experiments on computing clusters. The student will then analyze the results and compare to alternative, classical formulations. At the end, the student should write a report with his/her findings.For this project, good mathematics and programming skills are required. Any modern programming language may be used, for example, C/C++, Python, Java, etc.Ideal profiles come from programs such as Computer Science, Computer Engineering, Industrial Engineering, Applied Mathematics, Operations Research, etc.
A l’heure du Big Data, la valorisation des données produites par l’industrie et leur exploitation via un processus d’extraction de connaissance efficace est un enjeu d’actualité. En effet, de nos jours, de grandes masses de données sont accessibles via le Web. À titre d’exemple, nous citons les données issues des médias sociaux qui sont générateurs de grandes quantités de données complexes, qui proviennent de différentes sources d’informations dont le contenu change en permanence et évolue dans le temps. Ces caractéristiques s’avèrent incompatibles avec les paradigmes à partir desquels ont été développées les techniques classiques d’exploitation de données. Le but de mon  programme de recherche est de pallier à ce problème par l’élaboration de modèles efficaces d’exploitation de données massives.En pratique, les données du Web social peuvent être modélisées sous la forme de réseaux d’information, c.-à-d. un graphe dont les nœuds sont des entités et les arcs ce sont les liens qui existent entre eux.  À noter que les nœuds peuvent être liés par plusieurs liens de différents types. Ce type de réseau est communément appelé réseau multidimensionnel. On trouve ce type de réseaux dans plusieurs domaines tels que les réseaux sociaux comme Facebook et Foursquare. Les réseaux multidimensionnels sont peu exploités, pourtant ils renferment des informations décisives pour le marché et la concurrence. Les caractéristiques topologiques complexes, la grande taille et la nature dynamique des réseaux posent autant des défis à relever pour la mise en œuvre des approches efficaces d’analyse de réseaux multidimensionnels. Dans ce contexte, le but de ce projet est l'analyse des réseaux multidimensionnels issus du Web social. Spécifiquement, ce projet vise :- Analyse et exploitation de données massive issues des médias sociaux.- Modélisation de graphes multidimensionnels. - Implémentation parallèle de quelques métriques d’analyse de graphe en utilisant la technologie GraphX Spark. - Forage de données massives- Apprentissage automatique- Forage de réseaux d'information : réseaux multidimensionnels, réseaux multicouches.- Analyse des réseaux sociaux - Modélisation multidimensionnelle de masse de données collectées des médias sociaux.- Implémenter  quelques métriques d’analyse de graphe  et/ou un algorithme de détection d’anomalies et de communautés.- Visualisation multidimensionnelle des résultat
Les sociétés vivent présentement des transformations importantes qui tiennent les technologies au cœur d’une transition profonde non seulement dans le marché du travail, mais aussi dans les systèmes éducatifs partout dans le monde. Ainsi, les cellulaires, les tablettes, les ordinateurs, les ressources éducatives libres sont de plus en plus utilisés en salle de classe comme des outils d’apprentissage et d’évaluation. Le projet vise l’élaboration et la validation d’un instrument de mesure pour étudier les défis de la pratique évaluative dans des programmes de formation qui utilisent des ressources numériques comme des outils d’apprentissage dans des contextes universitaires. Le projet de recherche se déroulera dans plusieurs phases comme suit : (1) élaboration d'un cadre conceptuel et théorique sur les pratiques évaluatives employées dans des programmes de formation universitaire en utilisant des ressources numériques diverses; (2) élaboration de l’instrument de mesure; (3) validation de l’instrument de mesure par un groupe d’experts et pilote; (4) utilisation de l'instrument auprès d'un échantillon composé par des étudiants universitaires québécois; (5) analyse des propriétés psychométriques de l’instrument utilisé; (6) élaboration d’un article scientifique.L’étudiant sera engagé dans la première phase du projet – l’élaboration d’un modèle théorique axé sur un cadre conceptuel, à partir d’une ample revue de littérature. Les articles scientifiques analysés proviendront de publications effectuées entre 2000 et 2017, période constitué par le déroulement des réformes de l’éducation canadienne, marquées par une série de changements dans le but de rénover le système éducatif et de revoir le programme curriculaire des élèves de façon à mieux les préparer aux défis de la société moderne. La recherche est liée à un sujet contemporain et innovateur dont le but majeur est de fournir à la communauté académique des informations concrètes sur les défis des pratiques évaluatives dans des programmes de formations universitaires à l’ère numérique. I work in the field of measurement and assessment and I am interested in analytical processes and techniques, as well as in the construction of measuring instruments (questionnaires, etc.) and Qualitative and quantitative analysis. The field of measurement and assessment research, which is increasingly important in the human sciences, is linked to the methodology of assessment in education, considered as an interdisciplinary field dealing with the study of measurement models and practices in the assessment of learning. Currently, my research is aligned with assessment practice in education programs marked by the arrival of digital technology.Je travail dans le domaine de la mesure et de l’évaluation et je m’intéresse aux processus et techniques d’analyse, ainsi qu'à la construction d'instruments de mesure (questionnaires, grilles, etc.) et au traitement de données qualitatives et quantitatives. Ce champ de recherche, de plus en plus important en sciences humaines, est lié à la méthodologie d’évaluation en éducation, considérée un domaine interdisciplinaire portant sur l'étude des modèles de mesure et des pratiques en évaluation des apprentissages. Actuellement, mes recherches sont alignées vers la pratique évaluative dans des programmes de formation marqués par l’arrivée du numérique.The student will be responsible for developing a theoretical model based on an extensive literature review. It will play the fundamental role of constructing the conceptual and theoretical framework of research based on several research platforms and discussions with specialists in the field of education. UQAM ranks among the major research universities in Canada, notably in the humanities, so the student will obtain the necessary support to develop the conceptual and theoretical framework of the research. The student has to identify the dimensions related to several aspects concerning the challenges of the assessment practice, such as the assessment devices generally used in class and the methodological stakes.The student will use different software to carry out his work. Some software for qualitative and quantitative analysis will be made available to assist in the construction of the theoretical model. The product of this phase of the research will be the presentation of a report specifying the concepts on which the research is based as well as announcing the links that connect the concepts. The student will be invited to participate in the following phases, including the development of a scientific paper.L’étudiant sera responsable pour élaborer un modèle théorique axé sur une ample revue de littérature. Il effectuera le rôle fondamental de construire le cadre conceptuel et théorique de la recherche en se basant à plusieurs plateformes de recherche et des discussions avec des spécialistes du domaine d’éducation. L'UQAM se classe parmi les grandes universités de recherche au Canada notamment en sciences humaines. L’étudiant obtiendra le support nécessaire pour élaborer le cadre conceptuel et théorique de la recherche en identifiant les dimensions liées à plusieurs aspects concernant aux défis de la pratique évaluative effectuée à l’ère du numérique, telles que les dispositifs d’évaluation utilisés et les enjeux méthodologiques.L’étudiant fera utilisation de divers logiciels pour effectuer son travail. Certains logiciels d’analyse qualitative et quantitative seront mis à disposition pour l’aider dans la construction du modèle théorique. Le produit de cette phase de la recherche sera la présentation d’un rapport en spécifiant les concepts sur lesquels la recherche est fondée ainsi que d’annoncer les liens qui relient les concepts. L’étudiant sera invité à participer des phases suivantes, en incluant l’élaboration d’un article scientifique.The research phase in which the student engages will require critical thinking, organizational and analytical skills. The student will be constantly confronted with situations of observation, reflection and argumentation. The task requires the student to manage time, decision-making skills, oral and written communication skills. Interpersonal skills are also  required for research work.
Mon projet s'inscrit dans les travaux de Observatoire sur les pratiques innovantes d'évaluation des apprentissages (OPIÉVA) et consiste à développer une méthode d'observation à grande échelle des pratiques en classe à tous les ordres d'enseignement (du primaire à l'université). Observer ce qui se passe en classe est une tâche complexe. Il faut  un observateur bien préparé, une caméra, un objet d'observation précis et des outils appropriés pour consigner les données observées. Conséquemment, pour réaliser des observations à grande échelle dans des classes autant du primaire qu'universitaires, il importe que la démarche d'observation soit bien planifiée et testée dans plusieurs contextes pour optimiser les temps d'observation et la qualité des données. C'est ce en quoi ce projet consiste : planifier, développer et expérimenter les manières d'observer en classe grâce à des caméras spécialisées en analyse de mouvements et de voix. Au terme du projet, la démarche d'observation fera l'objet d'une conférence dans un colloque national auquel l'étudiant sera invité à participer.I am interested in higher education pedagogy, in technology integration, in professional development of teachers, in teaching practices and in learning assessment in particular in artistic contexts. Currently, my work focuses on innovative assessment practices (at all levels of education), on the effects of assessment modalities on student cognitive engagement, on feedback in design and creative courses and on digital technology in university classroom.Je m'intéresse à la pédagogie universitaire, à l'intégration du numérique en enseignement, à la formation des professeurs, aux pratiques pédagogiques et à l’évaluation des apprentissages notamment dans des contextes artistiques. Actuellement, mes travaux portent sur les pratiques évaluatives innovantes (à tous les ordres d'enseignement), sur les effets des modalités d'évaluation sur l'engagement cognitif des étudiants, sur la rétroaction lors des cours de conception et de création et sur l'exploitation du numérique en classe universitaire.The student-trainee will be required to do three tasks :1) conduct a literature review on classroom observation as a tool for data collection;2) appropriating and experimenting the use of a specialized camera (like the Soloshot camera) to observe in class (movement and voice)3) adapt an existing observation grid according to the modalities of the camera.The research will take place at the Université du Québec à Montréal (UQAM), a multicultural university located in the center of the city. Year after year, this university receives several foreign students in a motivating environment and active research group.L'étudiant-stagiaire devra principalement effectuer trois tâches : 1) une recension d'écrits sur l'observation en salle de classe comme outil de cueillette de données;2) s'approprier et expérimenter l'utilisation d'une caméra spécialisée (de type Soloshot) pour observer en classe (mouvement et voix)3) adapter une grille d'observation existante en fonction des modalités de la caméra.La recherche se déroulera à l'Université du Québec à Montréal (UQAM), université multiculturelle située au coeur du quartier latin de la ville. Très dynamique, l'UQAM reçoit annuellement plusieurs étudiants étrangers dans un environnement motivant et très actif sur le plan de la recherche.The student must be able to read texts in English and French and summarize them. The student will receive a short training on how to search for scientific texts in the databases and on Mendeley (bibliographic software) that he will use to constitute the literature review. He must be comfortable with word processing software and technologies used in the teaching environment (such as digital learning environments). Knowing how to use a video camera is an asset.
Les formations en architecture et en génie utilisent une pédagogie par projet et des cours de conception dans lesquels l’évaluation soulève des questions importantes. L’une d’elles concerne la difficulté que rencontrent les enseignants à suivre le développement des compétences tout au long du programme d’études et à accompagner les étudiants dans leur progression. L’optimisation des pratiques de rétroaction aux étudiants est régulièrement citée parmi les conditions de succès à l’université compte tenu de leur potentiel à influer sur diverses facettes de la motivation. Notre projet vise donc à identifier les impacts des pratiques de rétroaction fournie par des enseignants universitaires sur le développement de la compétence à concevoir un projet de génie et d’architecture. Dans le cadre de ce concours, le projet consiste essentiellement à identifier les pratiques de rétroaction des enseignants concernant la conception d'un projet architectural ou de génie. Pour ce faire, des enseignants et des étudiants en ingénierie et en architecture seront observés, répondront à des questionnaires et participeront à des entretiens. I am interested in higher education pedagogy, in technology integration, in professional development of teachers, in teaching practices and in learning assessment in particular in artistic contexts. Currently, my work focuses on innovative assessment practices (at all levels of education), on the effects of assessment modalities on student cognitive engagement, on feedback in design and creative courses and on digital technology in university classroom.Je m'intéresse à la pédagogie universitaire, à l'intégration du numérique en enseignement, à la formation des professeurs, aux pratiques pédagogiques et à l’évaluation des apprentissages notamment dans des contextes artistiques. Actuellement, mes travaux portent sur les pratiques évaluatives innovantes (à tous les ordres d'enseignement), sur les effets des modalités d'évaluation sur l'engagement cognitif des étudiants, sur la rétroaction lors des cours de conception et de création et sur l'exploitation du numérique en classe universitaire.The student-trainee will have to fit into an existing research team. He will take part in questionnaire distribution in schools of architecture and engineering and will make observations in the classroom (observing teachers and students by filling out an observation grid). He will transcribe the verbatim of the observations and participate in the analysis of the data.The research will take place at the Université du Québec à Montréal (UQAM), a multicultural university located in the center of the city. Year after year, this university receives several foreign students in a motivating environment and active research group.L'étudiant-stagiaire devra s'insérer dans une équipe de recherche existante. Il participera à la passation de questionnaire dans des écoles d'architecture et de génie et réalisera des observations filmées en classe (observer les enseignants et les étudiants en remplissant une grille d'observation). Il transcrira les verbatims des observations et participera à l'analyse des données.La recherche se déroulera à l'Université du Québec à Montréal (UQAM), université multiculturelle située au coeur du quartier latin de la ville. Très dynamique, l'UQAM reçoit annuellement plusieurs étudiants étrangers dans un environnement motivant et très actif sur le plan de la recherche.The student must be able to read and write texts in English and French. He must have a very good written language. It must be well organized, structured and capable of taking initiatives. He or she must be comfortable with word processing software and technologies used in the teaching environment (such as digital learning environments). Knowing how to use a video camera and having to carry out questionnaire passes are assets.
Environ 260 000 personnes se déplacent en fauteuil roulant (FR) manuel au Canada et 1,5 million aux États-Unis. Les utilisateurs de FR ont souvent un mode de vie sédentaire entraînant des complications médicales et une diminution de qualité de vie. Les sports en FR diminuent l'incidence de complications médicales. Cependant, la moitié des utilisateurs de FR risquent de développer des troubles musculo-squelettiques (TMS) secondaires à long terme liées à une surcharge des épaules lors de la mobilité quotidienne. Ce risque est encore plus élevé pour les sports en FR, car la charge à l'épaule est supérieure par rapport à la mobilité quotidienne. La course en fauteuil roulant figure parmi les sports paralympiques en FR causant le plus grand nombre de blessures aux épaules.À l'heure actuelle, les connaissances sur la biomécanique de la course en FR sont limitées en raison d'un manque d'instruments de mesure. Une meilleure compréhension de la biomécanique de cette activité fournira des données probantes pour intégrer des programmes personnalisés de formation sportive à la réadaptation. Ceci favorisera l'activité physique et pourra réduire le risque de développer des TMS. Pour mieux comprendre la biomécanique de la course en FR, une roue instrumentée doit être construite. Une telle roue mesurera les trois forces et trois moments appliqués sur la main courante par l'utilisateur, ainsi que l'angle, la vitesse et l'accélération de la roue. Une roue instrumentée pour fauteuil roulant est disponible commercialement pour la mobilité quotidienne, mais pas pour la course où les défis sont importants: la roue instrumentée doit être légère, rigide, personnalisable, sans fil et très robuste.Le projet proposé, qui sera réalisé par une équipe pluridisciplinaire d'étudiants et de professionnels en ingénierie et en kinésiologie, est lié au développement, à la réalisation et à la validation d'une telle roue instrumentée.The Pathokinesiology Laboratory of the Centre for Interdisciplinary Research in Rehabilitation of Greater Montreal (CRIR) aims to understand the mechanisms underlying the development, treatment and prevention of pathologies in posture and mobility. Pr Félix Chénier's research work focuses on wheelchair propulsion, for both everyday mobility and sports. He aims to reduce the development of secondary pathologies associated to wheelchair propulsion by developing technological tools to study and prevent such pathology development. The proposed research project is related to Pr Chénier's research fields of interest: rehabilitation engineering, biomechanics, robotics, haptics and biofeedback related to sports wheelchair propulsion.Le Laboratoire de Pathokinésiologie du Centre de recherche interdisciplinaire en réadaptation du Montréal métropolitain (CRIR) vise à comprendre les mécanismes liés au développement, au traitement et à la prévention des pathologies en posture et en mobilité. Les travaux de recherche du professeur Félix Chénier se concentrent sur la propulsion en fauteuil roulant (FR) standard et sportif, et visent la réduction des pathologies secondaires associées à la propulsion en FR à l'aide d'outils technologiques. Ce projet de recherche correspond à ses champs de recherche: ingénierie de la réadaptation, biomécanique, robotique et biofeedback liés à la propulsion en FR.The student will be responsible for the instrumentation components of the project. This includes:- Instrumentation of an existing wheel with force sensors, force signal conditioning.- Development of a calibration device for the instrumented wheel.- Calibration and validation of an instrumented wheel prototype with wheelchair racing athletes, in laboratory or on a racing track.- Development of a method to estimate the localization of the point of force application on the pushrim using portable instrumentation.The time dedicated on each of these component will be adapted following these factors:- The student's own learning objectives for this internship;- The student's background;- The other team members' backgrounds;- The state of the project at the beginning of the internship.As external resources (in addition to Pr Chénier), a dedicated team of rehabilitation engineers and technicians will be available to assist the student in his/her project.L'étudiant(e) sera responsable des composantes du projet liées à l'instrumentation, incluant:- Instrumentation d'une roue existante avec capteurs de force, conditionnement du signal de force.- Développement d'un dispositif d'étalonnage pour la roue instrumentée.- Étalonnage et validation d'un prototype de roue instrumentée avec des athlètes, en laboratoire ou sur une piste de course.- Développement d'une méthode pour estimer la localisation du point d'application de la force sur la main courante en utilisant de l'instrumentation portable.Le temps passé sur chaque composante sera ajusté en fonction de plusieurs facteurs:- Les objectifs d'apprentissage de l'étudiant(e) pour ce stage;- La formation antérieure de l'étudiant(e);- La formation antérieure des autres membres de l'équipe;- L'état d'avancement du projet au début du stage.Comme ressources externes (en plus du professeur Chénier), une équipe dédiée d'ingénieurs en réadaptation et de techniciens sera disponible pour assister l'étudiant(e) dans son projet.This is a team project, therefore the students will be chosen so they have complementary backgrounds. The selected student for this internship will have a background or skills in technology (e.g. Engineering, Computer science, Robotics), and possess any combination of these skills (but does not require all of them):- Working with force sensors;- Realizing mechanical prototypes;- Signal processing;- Onboard computing and interfacing, e.g. Linux on Raspberry Pi;- Biomechanics.He/she must have a strong interest in multidisciplinary team research and be autonomous.
Environ 260 000 personnes se déplacent en fauteuil roulant (FR) manuel au Canada et 1,5 million aux États-Unis. Les utilisateurs de FR ont souvent un mode de vie sédentaire entraînant des complications médicales et une diminution de qualité de vie. Les sports en FR diminuent l'incidence de complications médicales. Cependant, la moitié des utilisateurs de FR risquent de développer des troubles musculo-squelettiques (TMS) secondaires à long terme liées à une surcharge des épaules lors de la mobilité quotidienne. Ce risque est encore plus élevé pour les sports en FR, car la charge à l'épaule est supérieure par rapport à la mobilité quotidienne. La course en fauteuil roulant figure parmi les sports paralympiques en FR causant le plus grand nombre de blessures aux épaules.À l'heure actuelle, les connaissances sur la biomécanique de la course en FR sont limitées en raison d'un manque d'instruments de mesure. Une meilleure compréhension de la biomécanique de cette activité fournira des données probantes pour intégrer des programmes personnalisés de formation sportive à la réadaptation. Ceci favorisera l'activité physique et pourra réduire le risque de développer des TMS. Pour mieux comprendre la biomécanique de la course en FR, une roue instrumentée doit être construite. Une telle roue mesurera les trois forces et trois moments appliqués sur la main courante par l'utilisateur, ainsi que l'angle, la vitesse et l'accélération de la roue. Une roue instrumentée pour fauteuil roulant est disponible commercialement pour la mobilité quotidienne, mais pas pour la course où les défis sont importants: la roue instrumentée doit être légère, rigide, personnalisable, sans fil et très robuste.Le projet proposé, qui sera réalisé par une équipe pluridisciplinaire d'étudiants et de professionnels en ingénierie et en kinésiologie, est lié au développement, à la réalisation et à la validation d'une telle roue instrumentée.The Pathokinesiology Laboratory of the Centre for Interdisciplinary Research in Rehabilitation of Greater Montreal (CRIR) aims to understand the mechanisms underlying the development, treatment and prevention of pathologies in posture and mobility. Pr Félix Chénier's research work focuses on wheelchair propulsion, for both everyday mobility and sports. He aims to reduce the development of secondary pathologies associated to wheelchair propulsion by developing technological tools to study and prevent such pathology development. The proposed research project is related to Pr Chénier's research fields of interest: rehabilitation engineering, biomechanics, robotics, haptics and biofeedback related to sports wheelchair propulsion.Le Laboratoire de Pathokinésiologie du Centre de recherche interdisciplinaire en réadaptation du Montréal métropolitain (CRIR) vise à comprendre les mécanismes liés au développement, au traitement et à la prévention des pathologies en posture et en mobilité. Les travaux de recherche du professeur Félix Chénier se concentrent sur la propulsion en fauteuil roulant (FR) standard et sportif, et visent la réduction des pathologies secondaires associées à la propulsion en FR à l'aide d'outils technologiques. Ce projet de recherche correspond à ses champs de recherche: ingénierie de la réadaptation, biomécanique, robotique et biofeedback liés à la propulsion en FR.The student will be responsible for the telemetry and onboard software programming components of the project. This includes:- Development of onboard telemetry algorithmes to estimate the wheel's angle and the wheelchair's trajectory (position, velocity and acceleration), using state estimation filters.- Development of a real-time wifi application so that the forces and moments applied by the athlete can be visualized in real time using a portable computer.- Development of a web application integrated into the wheel to control the wheel using a portable computer via a web browser.- Validation of an instrumented wheel prototype with wheelchair racing athletes, in laboratory or on a racing track.The time dedicated on each of these component will be adapted following these factors:- The student's own learning objectives for this internship;- The student's background;- The other team members' backgrounds;- The state of the project at the beginning of the internship.As external resources (in addition to Pr Chénier), a dedicated team of rehabilitation engineers and technicians will be available to assist the student in his/her project.L'étudiant(e) sera responsable des composantes du projet liées à la télémétrie et au développement d'applications web embarquées, incluant:- Développement d'algorithmes embarqués de de télémétrie pour estimer l'angle de la roue et la trajectoire du fauteuil roulant (position, vitesse et accélération), en utilisant des filtres d'estimation d'état.- Développement d'une application wifi en temps réel afin que les forces et les moments appliqués par l'athlète sur la main courante puissent être visualisés en temps réel à l'aide d'un ordinateur portable.- Développement d'une application Web intégrée à la roue pour contrôler la roue à l'aide d'un ordinateur portable via un navigateur web.- Validation d'un prototype de roue instrumentée avec des athlètes, en laboratoire ou sur une piste de course.Le temps passé sur chaque composante sera ajusté en fonction de plusieurs facteurs:- Les objectifs d'apprentissage de l'étudiant(e) pour ce stage;- La formation antérieure de l'étudiant(e);- La formation antérieure des autres membres de l'équipe;- L'état d'avancement du projet au début du stage.Comme ressources externes (en plus du professeur Chénier), une équipe dédiée d'ingénieurs en réadaptation et de techniciens sera disponible pour assister l'étudiant(e) dans son projet.This is a team project, therefore the students will be chosen so they have complementary backgrounds. The selected student for this internship will have a background or skills in technology (e.g. Engineering, Computer science, Robotics), and possess any combination of these skills (but does not require all of them):- Working with triaxial inertial measurement units;- Signal processing;- Onboard computing and interfacing, e.g. Linux on Raspberry Pi;- Prototyping, programming, web programming and scripting (Matlab, C/C++, php, Javascript and/or bash);- Biomechanics.He/she must have a strong interest in multidisciplinary team research and be autonomous.
L'objectif de cette étude est de développer la recherche dans trois domaines importants. À savoir, je compte (1) mener des études en laboratoire utilisant des protocoles expérimentaux afin de mieux comprendre certains des processus impliqués dans la performance, la créativité et la résilience; (2) étudier le rôle de la passion dans le fonctionnement optimal des personnes, dans leur quotidien, sous une perspective multidimensionnelle; et (3) étudier les déterminants de la passion. En tant que tel, la recherche proposée devrait permettre de mieux comprendre le rôle de la passion et les processus associés au fonctionnement optimal dans la vie des gens.My area of expertise is motivational processes (including passion for activities). I have published well over 325 scientific articles and book chapters in this area.Mon champ d'expertise porte sur les processus motivationnels (y compris la passion pour les activités). J'ai publié plus de 325 articles scientifiques et chapitres de livres dans ce domaine.Being involved in all stages of the research project.Implication dans toutes les étapes du projet de recherche.Undergraduate research method courses. Some knowledge in statistics and some working knowledge on the basic principles of Psychology.
L'objectif de cette recherche est d'évaluer, à partir de conditions contrôlées en laboratoire, les réactions physiologiques suite à une défaillance de personnes hautement impliquées dans une activité. La recherche révèle que les événements menaçants, tels que l'échec, comportent un énorme coût physiologique en raison d'une réaction de menace où le débit cardiaque et la dilatation du système artériel sont contraints en lien à des événements moins négatifs tels que des conditions de succès ou de contrôle. Ce type de recherche n'a pas rejoints les individus hautement impliqués dans une activité qui pourraient être plus résilients que les individus moins motivés, en ayant une réaction plus adaptative face à un défi. Dans les études menées au sein de ce programme de recherche, 1) les personnes qui sont très impliquées (passionnées) dans une activité donnée viendront en laboratoire et seront soumises à un échec dans leur activité ou à un événement neutre en comparaison à des personnes moins impliquées dans une activité donnée. 2) Une autre étude comparera un échec par rapport à plusieurs cas d'échec. 3) Enfin, d'autres études étudieront la nature de la tâche (par exemple, cognitive vs physique) qui sera manipulée et ses effets comparés. L'activité cardiovasculaire sera mesurée et comparée entre les deux groupes témoins et contrôles.My area of expertise is motivational processes (including passion for activities). I have published well over 325 scientific articles and book chapters in this area.Mon champ d'expertise porte sur les processus motivationnels (y compris la passion pour les activités). J'ai publié plus de 325 articles scientifiques et chapitres de livres dans ce domaine.Being involved in all stages of the research project.Implication dans toutes les étapes du projet de recherche.Fluent in English; some experience in basic and if possible advanced statistics; good knowledge of psychological theories and research methods and having engaged in research before.
Le présent programme de recherche vise à étudier la nature des processus psychologiques favorisant ou entravant la résilience des individus qui sont hautement investis (passionnés) après un échec. Trois objectifs sont visés : (1) tout d'abord, sera évalué la résilience complète, partielle ou absente. (2) Deuxièmement, nous testerons le rôle des émotions comme déterminants de la résilience. (3) Troisièmement, le rôle de la passion en tant que modérateur des effets de l'échec sur la résilience sera évalué. Cette recherche devrait conduire à une reformulation de la construction de résilience.Motivational processesProcessus motivationnelsPreparing the questionnaire; Conducting the research; collecting and analyzing data; and prepare a small write up of the results.Préparation du questionnaire; réalisation de la recherche; collecte et analyse des données; rédaction des résultats de recherche.Fluent in English; some experience in basic and if possible advanced statistics; good knowledge of psychological theories and research methods and having engaged in research before.
Vous voulez comprendre les méthodes automatique de détection d’opinions et de profilage ?Vous êtes intéressés par la découverte de connaissances et les moteurs de recherche ?Pendant votre stage, vous découvrirez les bases de l’apprentissage automatique (machine learning), de la détection d'opinions et de la recherche d'information.Sous-domaine de l'intelligence artificielle, l'apprentissage automatique est l'étude et la construction d'algorithmes qui apprennent des données pour faire des prédictions. Vous appliquerez vos connaissances à des tâches de fouille de textes et d'analyse d'opinions. Vous aurez ainsi à manipuler de grands corpus de données textuelles pour en extraire des informations, en analyser le contenu, ou encore y découvrir des connaissances. Vous explorerez des approces variées pour résoudre des tâches de recherche d’information (retrouver des documents pertinents dans un corpus), de classification(associer une catégorie à un document), ou encore d'extraction d'information (extraire des données précises d’un document). Vous développerez avec notre équipe un système automatique qui pourra participer à une campagne d'évaluation, s'intéresser à un domaine spécifique (biomedical, etc.), traiter des documents de format particulier (tweets, posts de forum, etc.).artificial intelligence, machine learning, big data mining, natural language processing, semantic web, combinatorial optimizationintelligence artificielle, apprentissage automatique, fouille de données massives, traitement du langage naturel, web sémantique, optimisation combinatoire- contribuer à un projet de recherche- contribuer à la programmation des prototypes en code ouvert et à leur évaluation- se familiariser avec l'état de l'art du domaine- partager idées et connaissances acquises avec les membres de l'équipe- contribuer
Pendant votre stage, vous découvrirez les techniques d'indexation et de fouille de corpus très volumineux. Vous utiliserez les logiciels libres Apache Lucene et Solr pour créer un moteur de recherche. Vous pourrez contribuer à un projet dédié à l'indexation et la fouille d'un grand corpus (composé par exemple de documents biomédicaux en accès libre et de données expérimentales). Les données que vous utiliserez pourront être des documents en texte brut, semi-structurés (XML), ou tabulés, ainsi que des fichiers de résultats expérimentaux ou des bases de données. Vous aurez l'opportunité de participer aux travaux d'analyse et de visualisation des données en utilisant les langages R, Java, Python.Vous contribuerez avec votre équipe au développement d'un moteur de recherche, d'outils d'analyse qui pourront être intégrés à une plateforme web, et éventuellement d'une solution distribuée s’appuyant sur Apache Spark.artificial intelligence, machine learning, big data mining, natural language processing, semantic web, combinatorial optimizationintelligence artificielle, apprentissage automatique, fouille de données massives, traitement du langage naturel, web sémantique, optimisation combinatoire- contribuer à un projet de recherche- contribuer à la programmation des prototypes en code ouvert et à leur évaluation- se familiariser avec l'état de l'art du domaine- partager idées et connaissances acquises avec les membres de l'équipe- contribuer
L'objectif du stage est de comparer plusieurs variantes du Problème du Séparateur (VSP) avec d'autres algorithmes de clustering de graphes, puis d'appliquer ces algorithmes à la découverte de connaissances dans des données réelles. Étant donné un graphe non orienté G = (V,E), un séparateur dans G est un sous-ensemble de sommets dont la suppression déconnecte G. En d'autres termes, trouver un séparateur, c'est trouver une partition V = {A, B, C} telle qu'aucune arête ne relie A à B. C est appelé le séparateur tandis que A et B sont les piliers. Le VSP consiste à trouver un séparateur de taille minimale dans tout graphe connexe. Plusieurs variantes du modèle ont été proposées dans notre article "Knowledge Discovery in Graphs through Vertex Separation" Sarfati et al. CAI 2017", ainsi que quelques applications à des données réelles. Le stagiaire devra comparer nos modèles avec d'autres méthodes de clustering de graphes et les appliquer à des données réelles dans le domaine du transport aérien. artificial intelligence, machine learning, big data mining, natural language processing, semantic web, combinatorial optimizationintelligence artificielle, apprentissage automatique, fouille de données massives, traitement du langage naturel, web sémantique, optimisation combinatoire- contribuer à un projet de recherche- contribuer à la programmation des prototypes en code ouvert et à leur évaluation- se familiariser avec l'état de l'art du domaine- partager idées et connaissances acquises avec les membres de l'équipe- contribuer
see English partNatural language processing, artificial intelligence, machine translation, deep learning, prediction.Traitement automatique du langage naturel, intelligence artificielle, traduction automatique, apprentissage profond, prédiction.see English partWe are looking for an inquisitive and motivated student, preferably with background in natural language processing or related area. The qualifications listed below will be desirable, but are not all necessary:-- Experience in machine learning, statistics, social sciences, social media analysis-- Strong communication skills including experience in writing reports and searching for related studies/publications -- -- Strong programming skills-- Research experience in any domain related to computer science
Support in the  research for the preparation of a book on the Inter-American Court of Human Rights of the Organisation of American States: history of the Court, structure, composition, contentious and consultative powers, procedures, case law.Droit internationalDroits humainsSystème interaméricain de protection des droits de la personneOrganisations internationalesInternational lawHuman Rights LawInter-Americann Human Rights SystemInternational OrganizationsRechercher, lire, résumer des instruments juridiques et des décisions de la Commission et de la Cour interaméricaines de droits de l'Homme, des textes de doctrine.Remplir un questionnaire pourtant sur l'histoire de la Cour, sa structure, sa composition, ses compétences contentieuse et consultative, ses procédures, sa jurisprudence. Consulter des experts du Système interaméricain.Search, read, summarize legal instruments and decisions of the Inter-American Commission on Human Rights, doctrinal textsComplete a questionnaire on the history of the Court, its structure, composition, contentious and consultative jurisdictions, procedures and jurisprudence.Consult with experts on the inter-American systemmaîtrise de l'anglais et idéalement de l'espagnolhabiletés en recherche juridique (instruments normatifs, jurisprudence, etc.)habiletés en recherche historiquehabiletés en rédaction juridique très bonnes connaissances en droit international des droits humainsbonnes connaissances de l'OEA et de l'Amérique latine
Ce projet consiste en la detection et analyse des sentiments et opinions en mode multimodal (image, texte) et probablement parole pour des données des médias sociaux : instagram, youtube, tweets.Natural language processing, deep leaning, artificial intelligence, machine learning, computer vision, image processing.traitement automatique du language naturel, apprentissage profond, intelligence artificielle, apprentissage machine, vision par ordinateur, traitement d'images.voir cette partie en anglaisWe are looking for an inquisitive and motivated student, preferably with background in natural language processing or related area. The qualifications listed below will be desirable, but are not all necessary:-- Experience in machine learning, statistics, social sciences, social media analysis, image processing-- Strong communication skills including experience in writing reports and searching for related studies/publications -- -- Strong programming skills-- Research experience in any domain related to computer science

Considering the lack of a systematic and contextual revision of the academic knowledge in organizational communication developed in Latin America, and yet a consistent and increased development of the field of organizational communication in this region of the world, the research project aims to present a portrait of this field from a Southern point of view. Following recent attempts to decolonize communication studies, this research project proposes to develop criteria, tools and heuristics model for data collection and analysis of the field of Latin American organizational communication that are grounded in the historical, economical and social contexts of this part of world. Most of the approaches, tools and models in organizational communication have been developed and legitimized in the global North, and more specifically in United States, imposing a western view of knowledge and knowledge creation that does not take into account the diversity of academic labour contexts, meanings of knowledge and organizational (social) contexts. Moreover, there is a strong critical Latin American tradition of communication studies that has historically resisted Northen imperialism. The research project aims to continue this line of inquiry by questioning the characteristic of this Latin American tradition and if it can also be applied to organizational communication. In collaboration with colleagues from Colombia, Costa Rica and Mexico, we have started to collect information on this subject. A first exploratory study consisting of the bibliometric analysis of peer-review Latin American journals that publish work in organizational communication during 2010-2014 was conducted. The research project will extend the scope of this first study regarding the period of time (2002-2018) and the corpus of study (peer-review articles, books, book chapters, and communication in conferences). Moreover, and as mentioned, it will provide a research toolbox to conduct the research that will be grounded in Latin American realities.My specialized research area is organizational communication. More specifically, my research is grounded in a constitutive approach of communication that considers this latter as the key process through which organizations are created, maintained and transformed. Methodologically speaking, I have developed an expertise in organizational ethnography, in which I combine a series of ethnographic approaches (autoethnography, at-home ethnography), as well as methods (shadowing, participant observation, interviews). My research interests revolve around three themes: 1) the constitutive role of communication in project and voluntary organizing, 2) the marketization of value-based organization (non-profits, universities) and 2) Latin American organizational communication and postcolonial theories. The students will assist in the research project mainly in data collection and in analysis. More specifically this will imply: a) a documentary analysis of the literature published (books, articles, conference communications) in Latin America in the past 20 years related to organizational communication; b) the development and application of a survey to current Latin American organizational communication scholars regarding the field of organizational communication in this region of the world; c) conducting interviews with a selected group of Latin American organizational communication scholars regarding their experience as academic in their national context; (d) a contextual analysis of the development of communication studies, and more particularly organizational communication, in Mexico, Brazil, Colombia, Argentina and Chile. For each of these tasks a written report of the results of the investigation will be asked.  Required skills:- Discussing and reading in English and Spanish (writing in both languages is a plus). - Knowledge of qualitative and quantitative methods for bibliometric analysis.- Developing and applying online survey. - Conducting interviews- Capacity and interest for teamwork- Knowledge of Latin American academic/university contextRequired background:- Organizational communication or organization studies- Statistics- Qualitative and quantitative methods
Appui à la recherche pour la préparation d'un livre portant sur la Cour Interaméricaine des Droits de l'Homme de l'Organisation des États Américains: histoire de la Cour, structure, composition, compétences contentieuse et consultative, procédures, jurisprudence. International lawHuman Rights LawInter-Americann Human Rights SystemInternational OrganizationsDroit internationalDroits humainsSystème interaméricain de protection des droits de la personneOrganisations internationalesSearch, read, summarize legal instruments and decisions of the Inter-American Commission on Human Rights, doctrinal textsComplete a questionnaire on the history of the Court, its structure, composition, contentious and consultative jurisdictions, procedures and jurisprudence.Consult with experts on the inter-American systemRechercher, lire, résumer des instruments juridiques et des décisions de la Commission et de la Cour interaméricaines de droits de l'Homme, des textes de doctrine.Remplir un questionnaire pourtant sur l'histoire de la Cour, sa structure, sa composition, ses compétences contentieuse et consultative, ses procédures, sa jurisprudence. Consulter des experts du Système interaméricain.Fluency in English and ideally SpanishLegal research skills (normative instruments, jurisprudence, etc.)Historical research skillsLegal drafting skillsVery good knowledge of international human rights lawKnowledge of the OAS and Latin America
La température de l’eau est une variable importante à l’égard de la qualité de l’eau et de la santé des écosystèmes aquatiques et l’accès à des outils de modélisation fiables est essentiel pour assurer la bonne gestion de cette variable. Dans les modèles déterministes, la température de l’eau est prédite à l’aide d’une approche par bilan d’énergie où une évaluation des flux de chaleur entrants et sortants est faite. Le rayonnement solaire constitue le principal flux de chaleur contribuant au bilan d’énergie des cours et une simulation adéquate de ce flux s’avère donc déterminante pour la performance des modèles de température de l’eau. Dans les petits cours d’eau forestiers, l’ombre produite par la végétation riveraine influence grandement la quantité de rayonnement solaire atteignant le cours d’eau. Ainsi, la restauration de la végétation riveraine offre une avenue potentielle pour mitiger les effets projetés des changements climatiques sur la température de l’eau.Ce stage de recherche s’inscrit à l’intérieur d’un projet dont l’objectif est la modélisation de l’eau dans les petits cours d’eau forestiers et les travaux du stagiaire viendront appuyer l’atteinte de celui-ci. Les objectifs du stage sont de 1) assembler une base de données pour la modélisation de la température de l’eau et 2) développer un modèle de rayonnement solaire adapté aux petits cours d’eau forestiers. Bien qu’il ne s’agisse pas d’un élément central au stage, la possibilité d’effectuer des travaux de terrain pourra se présenter.Le stagiaire joindra l’Institut des sciences de la forêt tempérée (ISFORT, https://isfort.uqo.ca/), un milieu de recherche dynamique et multidisciplinaire dédié à l’étude des écosystèmes forestiers en milieu tempéré. My research interests lie in the field of ecohydrology, an emerging research area that draws from hydrology and ecology. Overall, my research program studies processes regulating water and heat fluxes and their dynamic interactions with aquatic and terrestrial ecosystems. More specifically, my research combines field studies with modelling to understand and predict how different perturbations (climate change, land use changes, vegetation changes, dams) affect the flow and water temperature regimes of streams in temperate regions.Mon domaine de recherche est l’écohydrologie, un domaine de recherche émergent qui combine l’hydrologie et l’écologie. De manière générale, mes travaux de recherche visent à mieux comprendre les processus régissant les flux d’eau et d’énergie et leurs interactions dynamiques avec les écosystèmes aquatiques et terrestres. De manière spécifique, mes travaux combinent des études de terrain et la modélisation pour comprendre comment différentes perturbations (changements climatiques, changement d’occupation du sol, changements dans la végétation, barrages) affectent les régimes hydrologique et thermique des cours d’eau en milieu tempéré.The student will perform the following tasks:1) Assemble a database of environmental data for stream water temperature modellingThe student will assemble a database of stream water temperature observations in Quebec and will compile summary statistics. The student will also develop scripts to assemble the driving meteorological data and the land surface parameterizations files required for the implementation of the water temperature model. Scripts will be developed using R, Matlab or Python and will require the manipulation of geospatial datasets. The student will also be in charge of performing data quality assurance and control.2) Develop and validate a solar radiation model for small forested streamsVarious solar radiation models are available in the literature and the student will review the different options available. On a general level, the model will predict solar radiation reaching the stream based on the sun path, the geometry of the riparian vegetation and the stream cross-section. Once a model is selected, the student will develop the code for its implementation and validate its performance using observations. The manipulation of geospatial datasets will be required to extract the input data for the model application. The student will also be in charge of performing a thorough documentation of the model. Le stagiaire effectuera les tâches suivantes :1) Assembler une base de données environnementales pour la modélisation de la température de l’eauLe stagiaire assemblera une base de données avec des observations de température de l’eau au Québec et fournira un portrait d’ensemble des données en compilant différentes statistiques. Le stagiaire développera des scripts pour assembler les jeux de données (données météorologiques et d’utilisation du sol) servant d’intrants à un modèle de température de l’eau. Les scripts seront effectués dans l’un des langages de programmation suivants : R, Matlab ou Python. De plus, l’assemblage des jeux de données exigera la manipulation de jeux de données géospatiales. Finalement, le stagiaire sera responsable d’effectuer le contrôle et la validation des données insérées dans la base de données.2) Développer et valider un modèle de rayonnement solaire pour les petits cours d’eau forestiersPlusieurs modèles de rayonnement solaire sont disponibles dans la littérature et le stagiaire effectuera une revue des différentes options disponibles. De manière général, il est attendu que le modèle prédise le rayonnement solaire atteignant le cours d’eau à partir de la course du soleil et la géométrie de la végétation riveraine et de la section transversale du cours d’eau. Une fois le modèle sélectionné, le stagiaire devra développer le code pour l’implémentation du modèle and valider sa performance à l’aide d’observations. La manipulation de jeux de données géospatiales sera nécessaire pour extraite les intrants du modèle. Le stagiaire sera également en charge de documenter le modèle de manière rigoureuse.Skills required for this project include:- Knowledge of stream environments.- Experience in environmental data analysis.- Experience in database design, construction and documentation.- Proficiency in coding with R, Matlab, Python or other languages.- Experience with geographic information systems (GIS)- Proficiency in English or French.
Malgré les avantages qu'offre le procédé de traitement thermique par induction, les compagnies aéronautiques et automobiles ont besoin, tout d'abord, de confirmer que les performances du procédé de traitement thermique par induction sont au moins égales à celles obtenues par les procédés thermochimiques. Dans ce sens, les efforts de recherche et de développement sont généralement laborieux et exigent plusieurs étapes analyse-décision. En effet, l'état actuel des connaissances et du savoir-faire oblige les manufacturiers à développer leurs composantes mécaniques en se basant sur les méthodes par essais et erreurs. Le but de ce projet de recherche est de mener une étude de sensibilité du procédé de chauffage par induction appliqué à des engrenages hélicoïdaux. Dans ce sens, le premier objectif permet de simuler le procédé en couplant les champs électromagnétique et thermique. Le second objectif est de déceler les effets électromagnétiques, les effets des facteurs géométriques et des propriétés du matériau sur le profil de dureté et sur les contraintes résiduelles. Le troisième objectif consiste à valider la simulation numérique. Pour réaliser ces objectifs, un modèle 3D sera développé sur le logiciel Comsol permettant de quantifier le profil de dureté en fonction des paramètres du procédé. Ensuite, une étude statistique systématique est menée afin d'étudier les effets des facteurs d'influence. Finalement, une campagne d'essais exhaustive est conduite sur des roues hélicoïdales en acier 4340 afin de vérifier les performances et la validité du modèle numérique mis en place.As a professor and researcher, I specialize in the field of surface heat treatment involving induction heating and laser processes. In this sense, I develop several research axes in relation to numerical simulation, mechanical performance tests, experimentation and instrumentation. I have a strong expertise in materials characterization, design, manufacturing processes, quality control, experimental testing and even project management. I have collaborated on more than 30 research projects and I have more than 70 scientific publications.En tant que professeur et chercheur, je suis spécialisé dans le domaine de traitement thermique en surface impliquant les procédés de chauffage par induction et le laser. Dans ce sens, je développe plusieurs axes de recherche en relation avec la simulation numérique, les essais mécaniques de performances, l’expérimentation et l’instrumentation. Je possède une solide expertise dans les domaines de caractérisation des matériaux, de la conception, des procédés de fabrication, du contrôle de qualité, des tests expérimentaux et même dans la gestion de projets. J'ai collaboré sur plus de 30 projets de recherche et je possède plus de 70 publications scientifiques.Student 1: The trainee student will be required to attend a training program on Comsol multi-physics software, metallographic procedures and scanning electron microscopy (May-2018). He will then work on the numerical simulation of the induction heating method applied to gears (June - 2018). Finally, he will report on validation tests, metallographic characterization and analysis by electronic microscopy (July and August - 2018).Student 2: The student will participate in preliminary tests including medium and high frequencies heating (May-2018). It will help to plan a test campaign on the induction machine. It will study the effects of process parameters and geometric factors on the hardness profile and the residual stresses (June - 2018). Finally, he will work on comparing the sequential and simultaneous dual frequency heating modes (July and August - 2018).During his internship, each student is required to write weekly progress reports and to present his results every month. A technical report must be submitted at the end of the course. The student will have the opportunity, depending on his level, to participate in a scientific publication in collaboration with graduate students.Stagiaire 1 : L'étudiant stagiaire sera appelé à suivre un programme de formation sur le logiciel multi-physique Comsol, sur les procédures métallographiques et sur la microscopie électronique à balayage (mai - 2018). Ensuite, il travaillera sur la simulation numérique du procédé de chauffage par induction appliqué à des engrenages (juin - 2018). Finalement, il fera part aux tests de validation, à la caractérisation métallographique et à l'analyse par microscopie électronique (juillet et août - 2018).Stagiaire 2 : L’étudiant participera aux essais préliminaires incluant le chauffage mono-fréquence à moyenne et à haute fréquence (mai - 2018). Il aidera à planifier une campagne de tests sur la machine à induction. Il va étudier les effets des paramètres du procédé et des facteurs géométriques sur le profil de dureté et sur les contraintes résiduelles (juin - 2018). Finalement, il travaillera sur la comparaison des modes de chauffage à double fréquences séquentielles et simultanées (Juillet et août - 2018).Durant son stage, chaque étudiant est appelé à rédiger des rapports d’avancement hebdomadaires et à présenter ses résultats chaque mois. Un rapport technique doit être déposé à la fin du stage. L’étudiant aura la chance, selon son niveau, de participer à une publication scientifique en collaboration avec les étudiants de cycles supérieurs.- Student in Mechanical Engineering, Materials Engineering or Metallurgical Engineering.- Knowledge of metallic materials and heat treatments.- Mastery of a simulation software (Comsol or Ansys).- Knowledge of project management.- Fluency in French an
De nos jours, les procédés laser sont de plus en plus utilisés en industries automobiles et aéronautique. Plus précisément, le traitement thermique au laser offre un grand potentiel technologique pour développer des composantes mécaniques offrant d’excellentes performances en service. Cependant, il reste très difficile de traiter des géométries complexes telles que les engrenages ou les cannelures sans faire appel aux méthodes par essai-erreur. De plus, les niveaux de connaissances scientifiques et techniques restent très limités en raison de la complexité des phénomènes en jeu et des approximations utilisées. Ainsi, les effets des propriétés des matériaux et des paramètres du procédé n’ont jamais été investigués clairement pour pouvoir converger vers un modèle de prédiction. Le but principal du projet est d’élaborer un modèle fiable et robuste capable de prédire le profil de dureté d’un engrenage droit en acier 4340. Le premier objectif est de prédire le profil de dureté en utilisant une approche numérique. Le second objectif est de conduire une expérimentation étendue pour construire un modèle empirique de prédiction. Le troisième objectif est de mesurer le gap entre la simulation et l’expérimentation. Pour réaliser le projet, des modèles numérique et empirique seront construits en se basant sur des données numériques et expérimentales. Les modèles seront raffinés et optimisés avant d'étudier la sensibilité du profil de dureté en fonction des paramètres du procédé. Ensuite, les modèles seront validés en utilisant une batterie d'essais expérimentaux.As a professor and researcher, I specialize in the field of surface heat treatment involving induction heating and laser processes. In this sense, I develop several research axes in relation to numerical simulation, mechanical performance tests, experimentation and instrumentation. I have a strong expertise in materials characterization, design, manufacturing processes, quality control, experimental testing and project management. I have collaborated on more than 30 major research projects and I have over 70 scientific publications.En tant que professeur et chercheur, je suis spécialisé dans le domaine de traitement thermique en surface impliquant les procédés de chauffage par induction et le laser. Dans ce sens, je développe plusieurs axes de recherche en relation avec la simulation numérique, les essais mécaniques de performance, l’expérimentation et l’instrumentation. Je possède une solide expertise dans les domaines de caractérisation des matériaux, de la conception, des procédés de fabrication, du contrôle de la qualité, des tests expérimentaux et en gestion de projets. J'ai collaboré sur plus de 30 projets de recherche d’envergure et je possède plus de 70 publications scientifiques.Student 1: The trainee student will attend a training program on the robotic laser cell, metallography procedures and residual stress measurement (May 2018). Then, he will be called upon to develop the protocol for measuring residual stresses by X-ray diffraction (June 2018). Finally, it develops the planning and execution of heat treatment tests campaign and the execution of residual stress measurements (July and August 2018).Student 2: The student will have several training courses on the heat treatment laser cell, on the Comsol multi-physics software and on the metallographic procedures and on the scanning optical microscope (May 2018). He will assist a master's student in the development of a prediction model of the hardness profile for a laser-treated gear (June 2018). Finally, he will participate in the validation campaign on splines and on 4340 steel gears and the statistical analysis of the developed results (July - August 2018).During his internship, each student is required to write weekly progress reports and to present his results every month. A technical report must be submitted at the end of the training period. The student would have the opportunity, depending on his level, to participate in a scientific publication in collaboration with graduate students.Stagiaire 1 : L'étudiant stagiaire va suivre un programme de formations sur la cellule laser robotisée, sur les procédures de métallographie et sur la mesure des contraintes résiduelles (Mai 2018). Ensuite, il sera appelé à développer le protocole de mesure des contraintes résiduelles par diffraction des rayons X (Juin 2018). Finalement, il élabore la planification et l'exécution d'une campagne d'essais de traitement thermique des cannelures et l'exécution des mesures de contraintes résiduelles (Juillet et Août 2018). Stagiaire 2 : L’étudiant aura plusieurs formations sur la cellule laser de traitement thermique, sur le logiciel multi-physique Comsol et sur les procédures métallographiques et sur le microscope optique à balayage (Mai 2018). Il va assister un étudiant en maîtrise dans le développement d’un modèle de prédiction du profil de dureté pour un engrenage traité au laser (Juin 2018). Finalement, il participera à la campagne d’essais de validation sur des cannelures et sur des engrenages en acier 4340 et à l’analyse statistique des résultats développés (Juillet - Août 2018). Durant son stage, chaque étudiant est appelé à rédiger des rapports d’avancement hebdomadaires et à présenter ses résultats chaque mois. Un rapport technique doit être déposé à la fin du stage. L’étudiant aurait la chance, selon son niveau, de participer à une publication scientifique en collaboration avec les étudiants de cycles supérieurs.
Afin de visualiser la structure des circuits corticaux visuels, des vecteurs viraux sont utilisés pour que des populations spécifiques de neurones expriment différentes protéines fluorescentes. Les neurones du cortex visuel qui projettent vers des cibles sous-corticales sont marqué conséquemment à une injection dans les principales cibles sous-corticales du cortex visuel chez la souris. Un vecteur viral HSV sera ainsi transporté rétrogradement jusqu’au cortex cérébral et induira l’expression de la protéine mcherry dans ces neurones suite à des injections dans le thalamus latéral postérieur, le striatum, et les collicules supérieurs. Afin d’étudier la distribution des contacts synaptiques sur l’arborisation dendritiques des neurones marqués, l’injection d’un autre vecteur viral dans diverse aires corticales marquera antérogradement d’une protéine fluorescente verte les axones cortico-corticaux. L’analyse sera effectuée en microcopie confocale laser. Des expériences seront aussi effectué sur des cerveaux rendus transparents avec la technique IDISCO et pour ensuite être imagée avec un light sheet microscope.Les connexions locale et corticales des neurones marqués en fonction de leurs projections sous-corticales spécifiques seront investiguées en utilisant la méthode de tracage des connexions monosynaptiques avec le virus pseudotypé de la rage. Ainsi un helper virus injecté dans les cibles sous-corticales induira l’expression du récepteur avien de la rage et la glycoprotéine responsable de la transmission transynaptique du virus aux neurones qui établissent une connexion monosynaptique avec les neurones marqués. Les virus de la rage est par la suite injecté dans le cortex visuel. L’analyse des neurones marqués est effectuée en microscopie confocale. The cerebral cortex is organized in  functionally distinct areas that are highly interconnected. Cortical networks are also structured in a hierarchical structure in which primary sensory cortices are entry points for sensory information that is fed forward in to higher areas for more specialized processing of the information. The wiring diagram of the cortex is under intense study in search of the cortical connectome. Our recent studies demonstrate great diversity of the morphology of single axons in cortical connection. This diversity need to be assessed to provide a connectome at the microcircuit level complementary to the actual mesopic scale. Le cortex cérébral est organisé en de multiples régions fonctionnellement distinctes qui sont aussi hautement interconnectées. Les réseaux neuronaux corticaux montrent aussi une organisation hiérarchique dans laquelle les aires sensorielles primaires sont les portails d’entré pour l’information sensorielle qui est acheminée par la suite à des aires corticales de niveaux supérieurs pour un traitement plus spécialisé de l’information. Le diagramme des connexions corticales est intensément étudié à la recherche du connectome cortical. Nos travaux récents démontrent une diversité de la morphologie des axones d’une même connexion corticale qui doit être prise en compte dans l’établissement d’un connectome à l’échelle mésopique. Students will participate in small animal surgeries, histological preparation of specimens and computer analysis of the axonal structures and distribution of fluorescent labeled neurons.Students will learn:Stereotaxic surgery on micehistologyimmunohistochemistry- immunofluorescenceMultiple fluorescent labelingbrain tissue clearing techniques (IDISCO)laser confocal microscopyrudiments of light sheet microscopyLes étudiants participeront aux procédures surgicales sur les souris, la préparation histologique du matériel et à l'analyse microscopique assistée par ordinateur nécessaire à l'étude de la reconstruction des axones et la distributions des neurones marqués avec des traceurs fluorescent.Les étudiants apprendront:Chirurgie stéréotaxique chez la sourishistologieImmunohistochimie-immunofluorescencemarquage multiples en immunofluorescenceéclaircissement de cerveaux avec la technique IDISCOmicroscopie confocale laserrudiment de light sheet microscopyStudents should have :Manual abilities for surgical procedures on mice, stereotaxic iontophoretic cortcical injections and histologyBasic knowledge of immunohistochemistry.Basic knowledge of optical microscopy.Strong computer skills on Windows platform.Background in biological sciences, animal sciences, medecine, neurosciences  and neuropsychology

Le trouble de personnalité limite (TPL) se retrouve chez 23% à 30% des mères suivies en protection de la jeunesse. Celui-ci se caractérise notamment par des comportements impulsifs, des difficultés de régulation émotionnelle et des relationnels intenses et chaotiques. Cette symptomatologie interfère significativement avec les pratiques parentales. Les pères et les mères ayant un TPL peuvent cependant être aidés pour modifier leurs pratiques, mieux vivre leur parentalité et favoriser des façons différentes d’être en relation avec leurs enfants. En effet, lorsque ceux-ci sont soutenus et accompagnés dans l’exercice de leur rôle parental, ils saisissent mieux la dynamique relationnelle et peuvent conséquemment diminuer l’impact de leurs symptômes sur leurs enfants. De telles interventions requièrent toutefois de tenir compte des difficultés spécifiques découlant du TPL et du contexte de protection de la jeunesse.L’étude vise à évaluer les effets d’un programme inspiré de la thérapie comportementale dialectique, et développé spécifiquement pour les parents ayant un TPL dont les enfants sont suivis par les services de protection de la jeunesse. Deux groupes de 10 semaines seront offerts à des parents présentant un TPL ou des traits de personnalité limite. Le programme aborde les 8 thèmes suivants : psychoéducation sur le TPL, la validation, la tolérance à la détresse, les relations interpersonnelles, la régulation des émotions, les comportements qui interfèrent avec la relation avec l’enfant. À chaque rencontre, des éléments de psychoéducation sur les besoins de l’enfant selon les différents stages développementaux sont abordés en lien avec chaque thème. Avant et après la participation au programme, les parents seront rencontrés pour répondre à une série de questionnaires et participer à une entrevue qualitative sur leur expérience du programme et leur satisfaction ainsi que sur l’effet de celui-ci sur leurs habiletés parentales et leur relation avec leur enfant. AXE 1 : Accès aux services de santé mentale de populations vulnérables : Décrire les trajectoires de service d’adolescents en protection de la jeunesse (PJ) et identifier les déterminants de l’obtention de services d’adolescents avec trouble de personnalité limite (TPL).AXE 2 : Habilitation des travailleurs intervenant auprès de clientèles difficiles: Évaluer les effets de la formation d’intervenants en PJ et en soins primaires sur leurs habiletés à traiter les adolescents avec TPL.AXE 3 : Développement d’interventions pour parents avec TPL: Évaluation d’un programme visant à développer les compétences parentales de mères ayant un TPL. En tant que membre de l’équipe de recherche, le stagiaire participera aux différentes rencontres reliées à la conduite d’une étude visant à évaluer les effets d’un programme de développement des compétences parentales. Inspiré de la thérapie comportementale dialectique, ce programme s’adresse aux mères présentant un trouble de la personnalité limite en protection de la jeunesse. Il sera d'abord orienté à tous les volets de la recherche et devra se familiariser avec le contenu du programme (lecture des manuels, visionnement des vidéos, outils pédagogiques du programme) ainsi qu’aux mécanismes de fonctionnement du service de protection de la jeunesse. Il participera au volet qualitatif d’une étude. Il sera particulièrement impliqué au niveau de l’évaluation de la satisfaction et de l’engagement des mères ayant participé au programme. Il collaborera avec les chercheurs de l'équipe pour élaborer le canevas d’entrevue de recherche post programme. Il devra planifier, coordonner et réaliser les entrevues auprès des participants de la recherche. Il sera aussi responsable de la transcription de celles-ci. Après avoir été initié au logiciel N-Vivo, il réalisera les premières analyses qualitatives et préparera un contre-rendu des résultats. L’étudiant devra également se familiariser avec la littérature portant sur la thématique du projet afin de préparer une recension des écrits. Il collaborera à l’écriture d’un article scientifique portant sur les résultats du volet qualitatif de ce projet et figurera parmi les auteurs de ce dernier. Doit posséder des connaissances sur le trouble de personnalité limite (TPL) et avoir, si possible, des expériences où il a interagit avec cette clientèle (stage, recherche). Intérêt à faire un stage en milieu de la protection de la jeunesse. Posséder des connaissances sur les interventions pour le TPL, notamment les stratégies de la thérapie comportementale dialectique. Expérience en recherche et intérêt pour les analyses qualitatives et l’apprentissage de N’Vivo. Peut lire et rédiger en français ou en anglais et a déjà effectué des recensions d’écrits. Ses réalisations académiques et personnelles démontrent ses capacités de contribuer significativement à un projet d’équipe.
Depuis les cinq dernières années, un programme d’accompagnement et de réseautage de leaders en développement durable (DD) dans les organisations a été mis de l’avant et soutenu par quatre Société d’Aide au Développement des Collectivités (SADC) de la Mauricie. À chaque année, 16 Écoleaders volontaires sont accompagnés pour l’élaboration et la réalisation d’un projet de DD dans leur organisation. Ainsi, au cours des cinq dernières années, près de 80 projets de DD ont été initiés dans ce contexte. Deux hypothèses soutiennent cette initiative : 1. La mise en commun des expertises des accompagnateurs et des Écoleaders permet d’initier des projets de DD plus efficaces et stimule les Écoleaders; 2. Ces expériences favorisent l’apprentissage et l’appropriation chez les participants et leur organisation qui auront alors le désir de poursuivre sur la voie du DD.Les résultats liés à la première hypothèse se révèlent à chaque année. Nous observons un effet d’entraînement positif chez les participants pendant l’année de réalisation de leur projet. Par contre, il est plus difficile de vérifier la 2ème hypothèse. Pour cela, il faudrait vérifier les impacts de cette expérience dans les organisations après un certain délai, soit après une année, après deux ans, après trois ans, après quatre ans et après cinq ans.    Cette vérification est l’objectif du stage. Nous vérifierons auprès d’une vingtaine d’organisation (quatre pour chacune des années) qui ont participé au projet Écoleadership s’il y a eu des effets d’apprentissage et d’appropriation au sujet du DD qui ont permis de réaliser d’autres projets de DD.  Pour ce faire, nous décrirons les organisations participantes, réaliserons des entrevues avec des dirigeants de ces organisations, puis analyserons les données recueillies. Le tout se fera en équipe alors que le stagiaire sera jumelé à un étudiant de maîtrise qui réalisera un essai sur le sujet.   Je m'intéresse à la gestion de la Responsabilité sociale (RSE) des PME et au développement durable en contexte de PME et tout ce qui entoure ces questions. Par exemple, je m'intéresse aux pratiques de RSE en PME, mais aussi aux contextes qui les favorisent ou les contraignent, aux retombées positives qui leur sont liées (profits, motivation des employés, image de la PME, valeur partagée, etc.). Je m'intéresse également à l'entrepreneuriat durable, soit l'entrepreneuriat qui valorise à la fois les profits, l'environnement et le social. Les théories suivantes sont souvent mobilisées: parties prenantes (stakeholders), business case, néo-institutionnalisme, orientation durable.   Le stage se divise en trois périodes : En mai 2018 : - Le stagiaire avec un étudiant de maîtrise de l'UQTR et le professeur responsable réaliseront une recension des écrits au sujet de l’apprentissage et de l’appropriation (empowerment) en contexte organisationnel. L’objectif consistera d'identifier un cadre théorique qui permettra de développer un questionnaire semi-structuré qui servira lors des entretiens avec des représentants d’organisation qui ont participé au projet Écoleadership;- Toujours en équipe, le stagiaire participera à l’identification des organisations qui formeront l’échantillon. Les rendez-vous pour les entretiens seront programmés par les deux étudiants, soit le stagiaire globalinks et l’étudiant de maîtrise de l’UQTR.En juin 2018 :- Les vingt organisations choisies seront décrites par le stagiaire et l’étudiant de maîtrise à partir de données publiques, soit à partir des sites web des organisations et des documents publiques existants (base de données);- Les entretiens avec les vingt organisations seront réalisés (en équipe de deux). Les déplacements seront fournis par le professeur responsable.En juillet 2019- Le stagiaire et l’étudiant de maîtrise suivront une formation sur le logiciel « NVivo » qui est un logiciel d’analyse qualitative. Ce logiciel est utilisé pour supporter l’analyse des données;- À partir des verbatims  des entretiens (fait par un autre étudiant) et du cadre théorique développé, les 20 entretiens seront codés par le stagiaire et l’étudiant de maîtrise (double-codage);- Une base de données qualitative sera constituée pour permettre la réalisation de l’essai de l’étudiant de maîtrise. Cette base de données pourra également servir à la réalisation d’un autre essai ou mémoire de maîtrise éventuel; - Des résultats d’analyse préliminaire seront présentés à la fin du stage par le stagiaire et l’étudiant de maîtrise dans le cadre d’un cours de MBA (MBA6011) qui se termine à la fin juillet.L’étudiant doit connaître les concepts et les pratiques liés à la responsabilité sociale des entreprises (RSE) ou au développement durable dans un contexte de gestion. Il doit être capable de réaliser une recension des écrits au sujet de l’apprentissage et l’appropriation en contexte d’entreprise. Pour cela, il doit pouvoir lire des textes académiques, dont certains en anglais, et être en mesure d’en faire des synthèses. Une capacité à apprendre le logiciel InVivo pour coder les données est un avantage supplémentaire. Les deux qualités suivantes sont également recherchées, l’autonomie et la débrouillardise. 
Some virulence genes from pathogens that infect crop plants have been pre-selected from the genomic sequences of various pathogens. The virulence gene are cloned in a vector that is transformed in Pseudomonas syringae, a bacteria that can infect Arabidopsis thaliana. Infection in Arabidopsis thaliana will reveal if the putative virulence gene under investigation really has a role in promoting virulence. This will be measured by bacterial growth quantification. Some virulence genes will suppress the plant immunity (bacteria will grow more) while some may be recognized by the plant and trigger a defense response (less bacteria will grow). In either case our main goal is to find what is the target of the virulence gene in Arabidopsis. Since the virulence gene affects immunity its target will likely be a component of the plant innate immunity system. Since the screening of our core set of virulence factors is now finished the student/candidate will participate search for target, either using using immunoprecipitation on magnetic anti-GFP beads targeted against the virulence gene fused the the Green Fluorescent Protein (GFP) in stable transgenic plants. In addition vizualization of the subcellular localization of the fungal effector in planta using confocal microscopy helps zero in on the putative targets identified by mass-spectrometry following immunoprecipitation.  The candidate will become familiar with biochemical, genetic, molecular biology, cell imaging techniques and the model plant Arabidopsis thaliana, and associated resources. The Université du Québec à Trois-Rivières is located halfway between Montréal and Québec city (an hour and a half's drive in either direction from Trois-Rivières).One of the university's most attractive features is its relaxed, informal atmosphere where students and professors work closely together during teaching and research activities. The city is very safe and the cost of living (and rent) one of the lowest in Canada.Our laboratory has two main focuses. First, we study plant-microbes interaction. These interactions are studied at the molecular level, we try to understand what proteins are used by pathogens during the infection process and what are their targets in planta. Our second field of activity is the regulation of the transport of mRNA from the cell nuclei to the cytosol.Although the student will have his own project he/she may be asked to assist graduate student in their project. This will serve the goal of learning techniques that will be apply to the student's project. The student/candidate will likely participate in the cloning of the virulence genes, the infection protocol in Arabidopsis, and may be involved in the search for target, either using a yeast two-hybrid system or more likely using immunoprecipitation on magnetic anti-GFP beads targeted against the virulence gene fused the the Green Fluorescent Protein (GFP). Confocal laser scanning microscopy and/or fluorescescent cell sorting assays are also tools frequently used in the lab.Students with a strong inclination for molecular biology, cellular biology, cellular imaging and genetics are welcome to apply. An interest in using a model organism and learning the vast array of tools available is preferable. Having already worked with plants is an asset but not required. A good understanding of English (written and spoken) is necessary as the lab functions both in French and English but lab meetings are held in English, knowledge of French is not required. Autonomous and dynamic student that could eventually be interested to continue toward a graduate program are welcome.
Over the years the laboratory has generated unique genetic resources using the model plant Arabidopisis thaliana. Transgenic plants having fluorescently labeled actine, microtubule, endoplasmic reticulum, Golgi, vacuole and sub-vacuolar compartement are availbale in the laboratory. The current proposed project aims the quantification of the dynamics of subcellular movement between compenents. For example what is the relationship between the tonoplast (the vacuole outer membrane) and actine microfilament ? We have generated a double trangenic line in which the actin is labeled in red and the tonoplast is labeled in green, the live cells can be observed by confocal laser scanning microscopy and pictures can be taken in 3D over time. Specilized sofware can then be used to quantify velocity, changes in angulation, points of contact, etc; in control plants or in presence of various drugs.The laboratory has two main focuses 1) the study of pathogens virulence factor and their effect in planta, essentially using transcriptomic and genetic 2) the study of plant organelle dynamics in 4D using confocal laser scanning microscopy in live cells.Although the student will have his own project he/she may be asked to assist graduate student in their project. This will serve the goal of learning techniques that will be apply to the student's project. The student/candidate will likely participate in the cloning of the virulence genes, the infection protocol in Arabidopsis, and may be involved in the search for target, either using a yeast two-hybrid system or more likely using immunoprecipitation on magnetic anti-GFP beads targeted against the virulence gene fused the the Green Fluorescent Protein (GFP). Confocal laser scanning microscopy and/or fluorescescent cell sorting assays and bioinformatics are also tools frequently used in the lab.Students with a strong inclination for molecular biology, cellular biology, cellular imaging and genetics are welcome to apply. An interest in using a model organism and learning the vast array of tools available is preferable. Having already worked with plants is an asset but not required. A good understanding of English (written and spoken) is necessary as the lab functions both in French and English but lab meetings are held in English, knowledge of French is not required. Autonomous and dynamic student that could eventually be interested to continue toward a graduate program are welcome.
The development of Topology Optimization Methods (TOM) in 3D has been a very important subject of research for the last years. These methods are aimed at automating the process of design optimization and thus, they are based on applying analysis iterations on 3D geometries that are automatically modified throughout these iterations. The next step in the development of TOM is its integration within CAD platforms. Ideally the process should start from an initial CAD model along with boundary conditions (BCs) and optimization objectives, and automatically end with an optimized CAD model that fulfills these objectives, all of this without any other user interaction. This integration faces many challenges among which automatically generating 3D CAD models from raw optimization results. The SIMP method is used as the optimization method in itself, which is a classical scheme that has been adapted by our team for 3D optimization. It basically updates a density field throughout the initial design domain along FEA iterations in order to generate an optimal material distribution.  The project is related to generating 3D optimized shapes from this density field. It is worth noting that this project has a connection with a second project proposed by our team. Indeed, this project is focused on output of the optimization process while the other one is focused on input.  Computer Aided Design (CAD)Geometric modelingMesh generationFinite Element Analysis (FEA)Optimization methodsFor more details, please visit our website at:http://www.uqtr.ca/ericca In the context of the research project as described above, the proposed work t is focused on generating 3D optimized shapes from raw optimization results. One of the approaches used in this direction is using a threshold on the density field distribution. This approach is simple and robust but its main drawback is that it generates optimized shapes that are extremely irregular. Indeed, whre using this approach, the boundary of optimized shapes is composed with very irregular triangulations. These triangulations thus require significant smoothing before being further processed, so that the boundary is smooth enough for generating 3D CAD surfaces from it. At this point, our optimization research platform is based on using very basic smoothing methods, which can certainly be improved in order to generate better 3D shapes. The student should start with getting familiar with our research computer code development platform. Indeed, our research work led to the design of a computer code development platform that already features many geometric data processing, mesh generation, finite element analysis and topology optimization capabilities. This platform is based on CODE ASTER as FEA solver and OPEN CASCADE libraries for geometric processing. Then, the student should search for smoothing methods in the literature that can be applied successfully in the context mentioned above. The student should then write and test computer code aimed at implementing some of the most promising methods for smoothing optimization results. Along the project, this code should be tested on industrial optimization cases to assess the performance of smoothing methods as implemented. Background in engineering or computer science.Interest and knowledge in computer programming, 3D geometric modeling and computer aided design.Knowledge of Linux OS and would be considered as a plus. 
The development of Topology Optimization Methods (TOM) in 3D has been a very important subject of research for the last years. These methods are aimed at automating the process of design optimization and thus, they are based on applying analysis iterations on 3D geometries that are automatically modified throughout these iterations. The next step in the development of TOM is its integration within CAD platforms. Ideally the process should start from an initial CAD model along with boundary conditions (BCs) and optimization objectives, and automatically end with an optimized CAD model that fulfills these objectives, all of this without any other user interaction. This integration faces many challenges among which discriminating non-design material (material that should not be affected by the optimization process) and design material (material that is to be affected by the optimization process). We have developed our own TOM research platform and the integration of TOM within CAD uses the FEM for analysis and the SIMP method as the optimization method. Input of the overall optimization process is composed with an initial part, represented as a STEP file (along with BCs) and a second STEP file is used to represent non-design material. From this input data, the optimization process is fully automated and it results in an optimized shape.  The SIMP method is used as the optimization method in itself, which is a classical scheme that has been adapted for the context of 3D optimization. It basically updates a density field throughout the initial design domain along FEA iterations in order to generate an optimal material distribution.  It is worth noting that this project has a connection with a second project proposed by our team. Indeed, this project is focused on input of the optimization process while the other one is focused on output.  Computer Aided Design (CAD)Geometric modellingMesh generationFinite Element Analysis (FEA)Optimization methodsFor more details, please visit our website at:http://www.uqtr.ca/ericca In the context of our research project as described above, the objective of the student's contribution is programming a user interface for the specification of design and non-design geometries that are used as input in the TOM process. This interface should allow the interactive, fast and efficient specification of the required input data for the TOM process. This interface should then be validated on practical TO studies. The student should start with getting familiar with our research computer code development platform. Indeed, our research work led to the design of a computer code development platform that already features many geometric data processing, mesh generation, finite element analysis and topology optimization capabilities. This platform is based on CODE ASTER as FEA solver and OPEN CASCADE libraries for geometric processing. The student should then explore the capabilities of the SALOME interface along with OPEN CASCADE libraries towards the objective of setting up a user interface for the specification of design and non-design geometries.   Then, the student should write and test the computer code required for designing this interface.Once the interface fully functional, the student should validate it through a set of TO case studies performed on industrial parts.Background in engineering or computer science.Interest and knowledge in computer programming, 3D geometric modeling and computer aided design.Knowledge of Linux OS and would be considered as a plus. 

Le projet proposé s'intéresse à la fabrication et à la caractérisation d'un matériau composite à base de fibres naturelles (biocomposite).  Le projet se déroule au département de génie mécanique de l'UQTR. Le projet est relié à deux unités de recherche de l'UQTR: ERICCA (Équipe de Recherche en Intégration Cao-CAlcul) et le LMEM (Laboratoire de Mécanique et Éco-matériaux). L'étude prévue a pour objectif principal la fabrication de plaques de ce biocomposite et la caractérisation de ces plaques en utilisant des tests mécaniques normalisés. Pour ces tests, des procédés à la fois destructifs et non-destructifs seront utilisés. Ces tests seront réalisés à différentes températures pour investiguer (et plus tard modéliser) l'effet de la température sur l'évolution des propriétés mécaniques de ce type de composite. Une comparaison avec des données et des modèles de la littérature scientifique devra être effectuée.  Noter que ce projet est la traduction française d'un projet identique proposée en anglais. La langue de travail peut en effet aussi bien être le français que l'anglais.Computer Aided Design (CAD)Mesh generationFinite Element Analysis (FEA)BiocompositesFor more details, please visit our websites at:http://www.uqtr.ca/ericcahttp://www.uqtr.ca/lmem Conception assistée par ordinateur (CAO) Maillage automatique Analyse par éléments finis  Biocomposites  Pour plus de détails, consulter les sites des deux laboratoires impliqués dans le projet:  http://www.uqtr.ca/ericca http://www.uqtr.ca/lmem The intern should specifically be involved in the following main tasks:• Getting familiar with manufacturing and characterization processes used in this project. • Manufacturing biocomposite plates by injection moulding. • Characterizing these plates using both destructive and non-destructive methods.• Collecting data and synthesizing results from characterization tests.• Comparing these results with data from the literature and with data for similar materials . Le stagiaire aura comme tâches principales:  • Se familiariser avec les procédés de fabrications et de caractérisation utilisés dans ce projet  • Fabriquer des plaques biocomposites par injection.  • Caractériser ces plaques en utilisant à la fois des procédés destructifs et non-destructifs. • Collecter des données et synthétiser des résultats à partir des tests de caractérisation. • Comparer ces résultats avec des données et des modèles issus de la littérature scientifique sur le sujet.Background in mechanical or material engineering.Interest and knowledge in composite materials would be considered as a plus. 
Dans ce projet nous nous intéressons à mieux comprendre l'effet d'un entrainement sur l'acuité olfactive chez des étudiants en sommellerie. Nous comparerons leurs habilétés avant et après leur formation d'un an et démi. Plus spécifiquement, nous examinerons des capacités olfactives et non-olfactives dans ce groupe et dans un groupe contrôle. In our research group we are interested in how humans perceive their chemical envrionment. Chemicals are perceived via three distinct sensory systems, namely the gustatory system (perception of tastes), the olfactory system (the perception of smells) and the trigeminal system (the perception of freshness, burning, piquancy, etc). The olfactory system shows a high degree of plasticity, i.e., it can both, recover after a damage and increase sensitivity after training. We are investigating these issues more closely, with behavioral, electrophysiological and neuro-imaging methods. Dans notre groupe de recherche nous sommes intéressés comment les humains perçoivent leur environnement chimique. Le système olfactif est hautement plastique; il peut regénérer après un dommage et augmenter la sensibilité après un entrainement. Nous examinons ces points dans plus de détail, avec des méthodes comportementales, eléctrophyisologiques, et de neuroimagerie.The student will schedule and follow up participants, etc. The student will be trained to perform the olfactory assessment.L'étudiant testera les participants (horaires, etc.). L'étudiant sera formé pour accomplir les tâches. Background: biomedical, medicine, psychology or similar.Skills: basic computer skills (excel, word); team spirit; ability to interact and motivate participants.
L’odorat et le système trigéminal sont particulièrement liés, car la grande majorité (sinon la totalité) des stimuli olfactifs active aussi le système trigéminal et vice-versa. Ces interactions se font sur un niveau périphérique ainsi que central. Nous les étudieront en utilisant des méthodes comportementaux, électrophysiologiques et de neuroimagerieWe analyze our chemical environment by means of the chemical senses, whether through smell or taste, or through the trigeminal system (perception of burning, stinging, cooling, and so on). The complex mechanisms driving chemosensory perception are quite poorly understood, partly due to the extensive interactions between these senses. In our lab we aim to understand how the brain processes chemosensory information in the individual chemical senses, and in their mutual interactions.Nous analysons notre environnement chimique par les sens chimiques (odorat, goût, système trigéminal [la perception du piquant, rafraîchissant, etc.]). Les mécanismes qui guident la perception chimiosensorielle sont très peu connus, en partie à cause des interactions complexes entre les sens. L’objectif de recherche de notre laboratoire est de comprendre comment le cerveau traite l’information chimiosensorielle, dans chacun des sens individuellement, mais aussi dans leurs interactions mutuelles.Recrutement, testingRecruitement, testingThe student will be involved in testing of participants. The student will be trained on site, but should have basic interpersonal skills. 

For the development of hydrogen as an energy storage and carrier, it is essential to have safe, efficient and inexpensive ways to store hydrogen. The form of storage used depends on the type of application targeted, but the main ones now considered are storage in liquid form, under high pressure or in a metal hydride. This last solution is interesting, since metal hydrides provide a storage volume greater than the pressure storage or even liquid, although the mass storage is low. Metal hydrides are therefore considered for stationary, mobile and portable applications, where the volume of the storage unit is a factor.Recently we found in our laboratory that metal hydrides prepared by cold rolling have enhanced hydrogen storage properties compared to the same hydride processed in conventional ways such as arc melting and ball milling. This project aims is to investigate the effect of temperature on cold rolling various metal hydrides. Rolling will be performed at 77K, room temperature and temperature above 400K.  Many class of hydrides will be investigated: magnesium-based alloys, LaNi5, TiFe, Ti-V-Cr, Ti-V-Mn, etc. Other means of preparation such as ball milling, extrusion, forging, may also be tested. The student will be responsible for synthesis and basic characterization of the samples. The student will analyze the sample structure by X-ray diffraction and microscopy before and after mechanical treatment (mechanical milling, cold rolling, forging, etc.) .  Afterward, the student will measure the sample’s hydrogen storage properties using a home-made titration system. The student will be the main investigator in this project but he will be helped by graduate students. He will be weekly supervised by the professor. Hydrogen storage in metal hydrides. My research is oriented toward industry goal but fundamental aspects are also actively studied. Presently I focus on the development of new metal hydrides synthesized from low-cost raw material. I also study the effect of severe plastic deformation on the hydrogen storage properties of metal hydrides.The student will be responsible for synthesis and basic characterization of the samples. He/she will prepare the samples using the different techniques listed in the project description: cold rolling, fast forging, and extrusion. After synthesis, the student will analyze the sample structure by X-ray diffraction and microscopy. The student will also measure the sample’s hydrogen storage properties using a home-made titration system. As an important part of the investigation is the hydrogen sorption properties, the student will be responsible for the operation, calibration and maintenance of the titration apparatus. Therefore, the student will perform all measurements needed for the complete characterization of his sample. This is a unique opportunity to learn many different laboratory skills. The student will be supported by the supervisor through weekly meeting. We also have weekly group meeting where the students could exchange ideas and plan the use of equipment. The student will also be supported on a day to day basis by the group’s graduate students and post-doc. The project is interdisciplinary. It involves material science, chemistry, and physics. Students in physics, chemistry, and engineering are welcome to apply. We are looking for a student that has hands-on laboratory skills and good knowledge of basic thermodynamics. A certain understanding of basic metallurgy is preferable but not necessary. 
Un aspect important des composites stratifiés est la résistance qu'ils offrent au décollement des couches lors des sollicitations, phénomène communément appelé la résistance au délaminage. Bien que les renforts UD à liant papier aient démontré d'excellentes propriétés en traction dans le sens des fibres UD, l'influence de la présence de la couche papier sur la résistance au délaminage en mode d'ouverture (mode I) et de cisaillement (mode II) n'a pas encore été évaluée. L'objectif du projet consiste donc à évaluer les propriétés au délaminage en mode I seulement, d'une ou deux configurations de plaques composites munies de défauts localisés à mi-épaisseur afin d'initier la propagation de fissure.Suite à une brève revue de littérature très ciblée sur le sujet de recherche, le candidat et l'encadrant définiront deux ou trois configurations de plaques à mouler par le procédé d'injection sur renforts, communément appelé procédé RTM (pour "resin transfer molding"). Les couches de renfort seront d'abord fabriquées en laboratoire et utilisées ensuite pour le moulage des plaques. Des échantillons d'essais au délaminage seront finalement découpés et préparés à partir des plaques, et testés par la suite sur une machine d'essai de traction selon le mode I de sollicitation. Les résultats obtenus seront comparés aux résultats de la littérature pour des stratifiés utilisant d'autres types de renfort, notamment les renforts tissés et mats. Ceci permettra de positionner le comportement des renforts UD à liant papier (UD lin-papier) pour ce qui est de la résistance au délaminage, tout en permettant à l'étudiant d'élargir ses connaissances des matériaux composites. Un rapport final sera donc rédigé avec comme objectif de faire ressortir les particularités associées au comportement des renforts UD lin-papier.Specialist in molding, characterization and modeling of polymer matrix composite materials, the supervisor has extensive experience in the design of composite parts for various industrial sectors. He is currently working on the development of natural fiber laminated composites made of hemp or flax fibers obtained from unidirectional (UD) layers of reinforcement fabricated using paper manufacturing processes. The objective is to develop laminated composites with maximized properties by maintaining the orientation of the fibers during handling and molding which is made possible by the addition of a thin binder layer of paper or mat at the surface of the UD fibers.Spécialiste du moulage, de la caractérisation et de la modélisation des matériaux composites à matrices polymériques, l'encadrant possède une vaste expérience en conception de pièces composites pour divers secteurs industriels. Il travaille actuellement au développement de composites stratifiés à fibres naturelles de chanvre et de lin obtenus à partir de couches de renforts unidirectionnelles (UD) obtenues par les procédés de fabrication du papier. L'objectif est de développer des composites stratifiés aux propriétés maximisées, obtenus en maintenant l'orientation des fibres pendant la manipulation et le moulage par l'ajout d'une mince couche de liant papier ou mat en surface des fibres UD.Under the supervision of the professor, the student will be in charge of the whole project, from the literature review at the beginning up to the redaction of final project report. Follow-up will be done with the supervising teacher according to a pre-established schedule. The project will follow these general tasks:- Literature review- Manufacture of reinforcements (with the support of a PhD student)- Plate molding (with the support of a PhD student)- Preparation of test samples and test setup- Testing- Results analysis- Final reportSous la supervision du professeur, l'étudiant sera en charge de tout le projet, de la revue de la littérature au début jusqu'à l'obtention des résultats et la rédaction du rapport final de projet. Le suivi sera fait avec le professeur superviseur selon un échéancier préétabli. Le déroulement global du projet suivra les étapes suivantes:- Accueil et revue de littérature- Fabrication des renforts (avec le support d'un étudiant au doctorat)- Moulage des plaques (avec le support d'un étudiant au doctorat)- Préparation des échantillons d'essai et du montage- Essais au laboratoire- Analyse des résultats- Rapport finalThe candidate must have a knowledge base on composite materials and be interested in this type of materials and their applications. He must have very good laboratory skills and be autonomous in the search for solutions. Knowledge in the molding and characterization of composite materials would be an asset.

This project addresses a work scheduling problem for ship pilots conducting ships on the St-Lawrence River all year long. Schedules must cover a very long period. Pilots are categorised according to their competence. Therefore they cannot conduct all types of ships. Building work schedules for ship pilots differ from other sectors of activities by the length of the planning horizon, of sequences of days off and on, uncertainties about the demands for pilots and the need to spread adequately pilots of different categories. Since yearly schedules are required it is important to take into account pilots’ preferences to limit the number of modifications throughout the year.For each pilot category, a monthly average number of pilots must be respected. Moreover pilotage services must be provided for 365 days a year and 24 hours a day. The whole year is divided into periods of varied lengths, each with a required daily number of pilots. Usually a pilot should not work more than 17 consecutive days and it should be followed by 13 consecutive days off. Some pilots prefer to work on 10-10 sequences (10 days on followed by 10 days off). In practice the number of consecutive days on and off may vary more or less. Considering the constraints on sequences of days on and days off, the transition between two periods adds to the difficulty of satisfying the required number of pilots.A mathematical programming model, with hard and soft constraints, must be defined where the objective function consists in minimizing the sum of the gaps to satisfy the soft constraints. Considering the size and the complexity of the problem, a heuristic approach (tabu search, scatter search, etc.) must be programmed to solve the work scheduling problem. Numerical tests must be performed to evaluate different results. Operations research, scheduling, vehicle routing, heuristics, mathematical modeling, logistics, operations management.The student must be able to use a database.The student will have to program a solving method and test it with data by considering different parameters values. The student will have to write a report on the project.The student should have computer programming skills in standard programming language. He should also have some knowledge in operations research and mathematical modeling. Having worked a real life problem using real data would be an asset.The student must study in computer science, operations research, industrial engineering or mathematics, if the previous mentioned knowledge has been acquired.



Ce projet s’intéresse au problème de confection des horaires de travail annuel des pilotes de navires du fleuve Saint-Laurent. Les horaires doivent couvrir une très longue période et planifier un nombre donné de pilotes de chaque catégorie chaque jour.La confection des horaires de travail des pilotes de diffère des autres secteurs d’activité par la longueur de son horizon de planification, des séquences de jours consécutifs de travail et de congés et les incertitudes sur le nombre de pilotes. Puisqu’il faut construire un horaire annuel, il est important de prendre en considération les préférences des pilotes afin de limiter le nombre de modifications à réaliser en cours d’année.La charge de travail annuelle d’un pilote est de 130 navires en moyenne, avec au plus un navire par jour. Chaque classe de brevet requiert un nombre moyen mensuel de pilotes. L’année est divisée en périodes de longueur variée, chacune avec un nombre requis quotidien de pilotes. Habituellement, un pilote ne devrait pas travailler plus de 17 jours consécutifs suivis de 13 jours consécutifs de congé. Certains pilotes préfèrent travailler 10 jours consécutifs suivis de 10 jours de congé consécutifs. En pratiques, les séquences de jours consécutifs de travail et de congé peuvent donc varier légèrement. Considérant les séquences de jours de travail et de congé, la transition entre les périodes ajoute à la complexité de satisfaire le nombre requis de pilotes.Un modèle de programmation mathématique (avec contraintes dures et souples) doit être défini pour lequel la fonction objectif consiste à minimiser la somme des écarts pour satisfaire les contraintes souples. Considérant la taille et la complexité du problème, une approche de type heuristique (recherche tabou, scatter search, etc.) doit être programmée pour le résoudre. Des tests numériques devront être réalisés pour évaluer différents résultats.Recherche opérationnelle, problème d’horaires, tournée de véhicules, heuristiques, modélisation mathématique, logistique, gestion des opérations.L’étudiant doit être capable d’utiliser une base de données.L’étudiant devra programmer une méthode de résolution et faire des tests numériques à partir des données fournies en considérant différentes valeurs de paramètres. L’étudiant devra rédiger un rapport sur le projet.L’étudiant doit avoir des compétences dans un langage de programmation standard. Il doit également avoir des connaissances en recherche opérationnelle et en modélisation mathématique. Avoir déjà travaillé sur des problèmes réels serait un atout. L’étudiant doit étudier en informatique, recherche opérationnelle, génie industriel ou en mathématique, si les connaissances mentionnées précédemment ont été acquises.
Il a été récemment démontré que les renforts unidirectionnels (UD) à fibres naturelles de lin, obtenus par les procédés de fabrication du papier, diminuent la disparité des propriétés en tension mesurées sur des stratifiés unidirectionnels de type [0]n. Ceci est causé par la présence du liant papier qui évite la propagation de fissure le long des fibres UD lors de la rupture. Afin de vérifier ce comportement pour des stratifiés plus complexes, il est proposé de faire une série d’essais de traction sur des stratifiés quasi-isotropes. En augmentant l’isotropie du laminé, nous escomptons augmenter la stabilité et la prévisibilité de comportement en traction. L'objectif du projet consiste donc à évaluer les propriétés en tension seulement, pour une ou deux configurations des plis d’un stratifié quasi-isotrope. En même temps, il est prévu de vérifier l’apparition de délaminage en bordure des échantillons de traction, phénomène bien connu pour les quasi-isotropes à fibres de carbone.Après une brève revue de la littérature sur le sujet, le candidat et le superviseur définiront une ou deux configurations de plaques à mouler par le procédé de moulage par transfert de résine (RTM). Les couches de renfort seront d'abord fabriquées en laboratoire puis utilisées pour mouler les plaques. Les échantillons de test de traction seront finalement coupés des plaques, suivant les procédures ASTM appropriées, puis testés en tension. Les résultats obtenus seront comparés à la littérature pour des stratifiés similaires en fibres de verre. Cette comparaison permettra de positionner, en termes de module et de résistance, le comportement des stratifiés quasi isotropes UD-lin /papier, tout en permettant à l'élève d'élargir ses connaissances en rupture des matériaux composites. Un rapport final sera donc rédigé pour mettre en évidence les particularités associées au comportement des renforts UD de lin à liant papier.Specialist in molding, characterization and modeling of polymer matrix composite materials, the supervisor has extensive experience in the design of composite parts for various industrial sectors. He is currently working on the development of natural fiber laminated composites made of hemp or flax fibers obtained from unidirectional (UD) layers of reinforcement fabricated using paper manufacturing processes. The objective is to develop laminated composites with maximized properties by maintaining the orientation of the fibers during handling and molding which is made possible by the addition of a thin binder layer of paper or mat at the surface of the UD fibers.Spécialiste du moulage, de la caractérisation et de la modélisation des matériaux composites à matrices polymériques, l'encadrant possède une vaste expérience en conception de pièces composites pour divers secteurs industriels. Il travaille actuellement au développement de composites stratifiés à fibres naturelles de chanvre et de lin obtenus à partir de couches de renforts unidirectionnelles (UD) obtenues par les procédés de fabrication du papier. L'objectif est de développer des composites stratifiés aux propriétés maximisées, obtenus en maintenant l'orientation des fibres pendant la manipulation et le moulage par l'ajout d'une mince couche de liant papier ou mat en surface des fibres UD.Under the supervision of the professor, the student will be in charge of the whole project, from the literature review at the beginning up to the redaction of final project report. Follow-up will be done with the supervising teacher according to a pre-established schedule. The project will follow these general tasks:- Literature review- Manufacture of reinforcements (with the support of a PhD student)- Plate molding (with the support of a PhD student)- Preparation of tensile test samples and test setup- Testing- Results analysis- Final reportSous la supervision du professeur, l'étudiant sera en charge de tout le projet, de la revue de la littérature au début jusqu'à l'obtention des résultats et la rédaction du rapport final de projet. Le suivi sera fait avec le professeur superviseur selon un échéancier préétabli. Le déroulement global du projet suivra les étapes suivantes:- Accueil et revue de littérature- Fabrication des renforts (avec le support d'un étudiant au doctorat)- Moulage des plaques (avec le support d'un étudiant au doctorat)- Préparation des échantillons d'essai de traction- Essais au laboratoire- Analyse des résultats- Rapport finalThe candidate must have a knowledge base on composite materials and be interested in these materials and their applications. He must have very good laboratory skills and be autonomous in the search for solutions. Knowledge in the molding and characterization of composite materials would be an asset.

Une nouvelle démarche par facteurs de risques a été développée pour intégrer la SST, de façon systématique et systémique, dans la gestion des risques de projets miniers. Cette démarche est appuyée sur un nouveau concept, la « concentration des sources de dangers », et sur la méthode d’analyse multicritère AHP (Analytical Hierarchy Process). Le travail consiste à généraliser l’utilisation de cette démarche dans plusieurs secteurs industriels au Canada. Pour atteindre cet objectif, il est prévu de modéliser et développer un outil informtique convivial et simple à utiliser qui supporte cette nouvelle démarche.Gestion des risques, gestion de projets, outils d'aide à la décision, conception collaborative, processus d'innovation.Recherche appliquée pour servir les industries manufacturière et minière.1— La modélisation et le développement de l’outil informatique.2— L'essai selon des études de cas pour calibrer l’outil et le rendre pratique dans son utilisation. Les résultats doivent faire l'objet d'une publication : article de revue avec comité de pairs et un article de conférence.L'étudiant doit avoir suivi des cours ou posséder des connaissances de base en :- Modélisation et développement d'applications informatiques.- Gestion de projet;- Méthodologie de la recherche (atout).L'étudiant doit également posséder une première expérience en développement informatique.
Malgré ses retombées économiques, la réputation de quelques secteurs industriels a été altérée par plusieurs facteurs et évènements dramatiques. Cette situation a déclenché la mobilisation de plusieurs acteurs en vue d’assurer une transition de ces industries vers le développement durable. Cette mobilisation a créé plusieurs lois et normes afin de mieux encadrer cette transition.Dans ce cadre, le projet de recherche proposé vient participer à ces efforts, en mettant en place un outil interactif permettant de mesurer l’impact socioéconomique d’une implantation industrielle dans une région déterminée au Québec. Cet outil aidera les partenaires industriels à tracer un portrait exhaustif et précis de l’impact de leurs activités, selon les principes de développement durable. Ce diagnostic aidera également les industriels à bénéficier d’un retour d’expérience structuré et formel afin de mieux s’ajuster et dans le but de réussir des implantations futures. Vu l’ampleur de l’évaluation de l’impact socioéconomique d’une implantation industrielle majeure, le chercheur comptent concevoir une démarche novatrice, adaptée, combinant des critères diversifiés et complexes et se base principalement sur des analyses multicritères.Santé et sécurité au travail (SST), gestion des risques, développement durable, analyse multicritère, outils d'aide à la décision, analyse de la performance des PME, processus d'innovation.Projets de recherche appliquée pour servir, entre autres, les industries manufacturière et minière.1— Une revue critique de la littérature et des faits d’expérience relative aux méthodes, aux techniques et aux outils utilisés pour évaluer les impacts socioéconomiques de diverses industries. 2— La conception et la modélisation d'un outil interactif d'évaluation de l'impact socioéconomique.3— L'expérimentation et l'ajustement de l'outil pour le rendre utilisable pour une industrie déterminée.Les résultats doivent faire l'objet d'une publication : un article de conférence.L'étudiant doit avoir suivi des cours ou posséder des connaissances de base en :- Développement durable;- Santé et sécurité au travail;- Gestion de projet;- Analyses multicritères (atout);- Méthodologie de la recherche (atout).L'étudiant doit également posséder une première expérience industrielle, idéalement dans le domaine minier.
Le projet consiste à élaborer une revue critique de la littérature et des faits d’expérience relative aux méthodes, aux techniques et aux outils utilisés pour gérer les risques dans les processus d’innovation applicables à l'industrie manufacturière.Cette revue sera complétée par la conception d'un questionnaire à utiliser pour un futur sondage auprès des PME innovantes.Gestion des risques, gestion de projets, outils d'aide à la décision, conception collaborative, processus d'innovation.Recherche appliquée pour servir l'industrie manufacturière.1— Une revue critique de la littérature et des faits d’expérience relative aux méthodes, aux techniques et aux outils utilisés pour gérer les risques dans les processus d’innovation. 2— La conception et l’élaboration des outils de sondage.Les résultats doivent faire l'objet d'une publication : article de revue avec comité de pairs et un article de conférence.L'étudiant doit avoir suivi des cours ou posséder des connaissances de base en :- Gestion des risques;- Gestion de projet;- Méthodologie de la recherche (atout).L'étudiant doit également posséder une première expérience industrielle, idéalement dans le domaine manufacturier.
The pyrolysis produce bio-oils rich in carbon based molecules of various chain lengths, from methane up to phenolic compound, that are the building base of various new products. In a classic pyrolysis, a temperature around 500°C must be achieved. Non condensable gases his also produced in the pyrolysis process which is known as syngas. The syngas is composed mainly of water, hydrogen, methane and carbon monoxide and dioxide. A laboratory pyrolyser is already available in the research facility.The project will be centered on the optimisation and development of gas chromatography methods. Past work on the apparatus have clearly shown the possibility of the thermal conductivity detector (TCD) to identify a few component of the syngas while the flame ionization detector (FID) was able to measure the composition of bio-oils but also carbon based gases. However, the coupling of both detector (TCD then FID) within a single configuration is still to do and confirm.   Previous work were using pure gases as reference and the actual measurement of the syngas produced from the laboratory pyrolyser hasn’t being tested yet. The development of a sampling techniques of the hot gases produced is also part of this project and need researchFor a few year now, the Canadian pulp and paper industry is trying to renew itself for economic, environmental or social considerations. The development of new technologies and the increased competiveness of many oriental countries as also contributed to the necessity of changes. In order to achieve this, the research is now directed toward new uses of wood instead of traditional paper products. From the new technologies available to transform the wood biomass (gasification, combustion, torrefaction, pyrolysis, densification, etc.), pyrolysis is believe to be the most interesting as bio-oils, bio-coal and synthesis gas are produced and could be valorised.   The candidate will be responsible of the pyrolyser operation with wood biomass using is knowledge and is research experience to produce the syngas who is mandatory for this study. The optimisation and development of the various analysis method of the syngas by, TCD, FID and coupled TCD-FID will be at the candidate responsibility. After a few preliminary experiments, the candidate will participate under my supervision to the choosing of the testing conditions and the final design of experiments model. At this stage, a study of syngas composition for the pyrolysis of different Canadian wood species will also be done. Finally, the candidate will be accountable for the results analysis and at the creation of an appropriate scientific communication.  The objectives of this project are:• Produce syngas in sufficient quantity;• Develop a sampling method of the syngas produced with the laboratory pyrolyser;• Develop and optimize the analytical method for syngas by GCTCD;• Develop and optimize the analytical method for syngas by GCFID;• Develop and optimize the analytical method for syngas by GC coupled with TCD and FID;• Proceed with a study of syngas composition for the pyrolysis of different Canadian wood species.As the candidate will be in charge of is time management, autonomy is essential. Certain dexterity and an excellent research capacity are also essential. Knowledge in the field of analytical chemistry is essential but knowledge in theses field would be considered as an asset: pulp and paper, biorefining, classic oil and chemistry. In order to correctly present the results throughout the internship, a sufficient knowledge of Microsoft Word and Excel or any equivalent must be acquired.    
La pyrolyse produit des biohuiles qui constituent une formidable source de molécules carbonées de toute longueur de chaine, du méthane aux groupements phénoliques complexes qui forment la base des futurs bioproduits. Dans un cas classique de pyrolyse, une température d'environ 500°C doit être atteinte. Lors de la pyrolyse, des gaz de synthèse (syngas) non condensables sont aussi produits. Parmi les constituants de ce gaz, nous pouvons citez l’eau, l’hydrogène, le méthane et le monoxyde ou dioxyde de carbone.  Un montage de laboratoire est déjà disponible pour effectuer la pyrolyse du bois. Le projet de recherche portera sur la mise à niveau et le développement de méthodes d’analyses par chromatographie en phase gazeuse. Des travaux antérieurs ont démontré les capacités d’un détecteur à conductivité thermique (TCD) à mesurer certains composés du gaz tandis que d’autres ont démontré l’utilisation du détecteur à ionisation de flamme (FID) pour l’analyse des huiles et certains gaz carboné (méthane). Néanmoins, le couplage des deux capteurs dans une seule et unique configuration matérielle d’analyse de gaz reste à démontrer et à effectuer.De plus, la mesure actuelle du syngas produit par ce réacteur particulier n’est pas encore établie ni connue. Le développement d’une technique d’échantillonnage des gaz chauds de pyrolyses est aussi directement lié à ce projet et reste complètement à développer.Depuis plusieurs années, l’industrie papetière canadienne cherche à se renouveler pour des raisons économiques, environnementales et même sociales. L’apparition des nouvelles technologies et l’émergence de l’industrie papetière en Chine poussent les entreprises canadiennes à évoluer. Afin de relancer cette industrie, les efforts de recherche sont maintenant dirigés vers d’autres utilisations du bois que les produits papetiers conventionnels. De nombreuses technologies sont disponibles afin de transformer la biomasse (gazéification, carbonisation, pyrolyse, densification, torréfaction, etc.) mais la pyrolyse demeure la plus intéressante. Par pyrolyse de la biomasse, des biohuiles, du biocharbon et des gaz de synthèse sont produit et à valoriser.L'étudiant sera responsable de l’opération du réacteur actuel sur de la biomasse forestière en utilisant ses connaissances ainsi que son expérience en recherche afin de produire les gaz nécessaires à cette étude. Le développement et l’optimisation des différentes méthodes d’analyses du syngas par TCD, FID et TCD couplé au FID sont du ressort du candidat. Après quelques expérimentations préliminaires, il participera sous ma supervision aux choix finaux des conditions expérimentales et à l'élaboration d'un plan expérimental d'expériences. À ce stade, nous entreprendrons une étude de composition du syngas en fonction de plusieurs essences d’arbres disponible au Canada. Finalement, l’étudiant sera responsable de l'analyse des résultats et à la création d'une production scientifique appropriée.Ainsi, les objectifs de ce stage sont de :• Produire des gaz de synthèse (syngas) en quantité suffisante;• Développer une méthode d’échantillonnage des gaz produits par un montage de pyrolyse déjà existant; • Développer et optimiser les méthodes d’analyses par GCTCD sur le syngas;• Développer et optimiser les méthodes d’analyses par GCFID sur le syngas;• Développer et optimiser les méthodes d’analyses par GCTCD couplé à un détecteur FID sur le syngas;• Procéder à différentes analyses des gaz provenant de la pyrolyse d’essences de bois disponible au CanadaPuisque l’étudiant sera responsable en grande majorité de sa gestion du temps, il devra démontrer une grande autonomie en ce sens. De plus, il devra posséder une certaine dextérité manuelle ainsi qu’une excellente aptitude à la recherche. Des connaissances en chimie analytique sont essentielles mais une connaissance dans les domaines suivants sera considérée comme un atout : Pâtes et papiers, bioraffinage, hydrocarbures pétroliers et chimie. Afin de diffuser correctement ses résultats, l’étudiant devra posséder une base suffisante de Microsoft Word et Excel ou autres équivalents.
The depletion of reserves of fossil fuel and the problem of gas emissions reveal the unsustainability of the current energy model. With the continued demand for energy, it appears necessary to find other energy sources. The search for alternative energy sources that could end our dependence on fossil fuels becomes crucial. Dihydrogen is an ideal alternative energy sources that may replace fossil fuel for the following reasons: 1) hydrogen atom is the most abundant element in the earth, 2) it mass energy density is 2.2 times higher than fossil fuel and 3) the reaction of H2 with oxygen does not form polluting byproducts. However, hydrogen gas is not available directly in nature. Thus, a primordial challenge is to find a way to produce, store and distribute hydrogen gas. Currently, hydrogen gas is produced by electrolysis of water using platinum catalysis, natural gas reforming and biomass gasification however its production are expensive. In nature, enzymes call hydrogenases are also able to produce hydrogen gas very efficiently. Nevertheless, these micro-organisms cannot be exploited straightforwardly to prepare hydrogen gas because of their limited quantities and stabilities (in air, organic solvents and at high temperature). However, these biologic processes can be an inspiration to design materials for energy conversion. Our target is to fabricate materials that incorporate mimic active site of hydrogenase to produce hydrogen.The Duong Lab is interested in design, synthesis, functionalization and characterization of materials for the development of sustainable energy and nanotechnology. Materials like coordination and organic polymers are used for application in energy conversion and energy storage.The student will organize his time to read scientific articles, synthesis organic molecules for coordination or polymerization chemistry, charaterized in sample by IR, NMR, UV-vis spectroscopies and write his reports.The student should be in chemistry program, interested in materials science, patient, good in communication, a teamworker

A hydrogenase is an enzyme that catalyzes the reversible oxidation of molecular H2 as shown below. Our interest is to mimic the active site of hydrogenase to create materials for H2 production. The idea is to mimic the active site of the hydrogenase to produce hydrogen. The student will have to prepare some organic and inorganic counpounds including their characterizations to create bioinspired materials.L'équipe de DuongLab est situé à l'Université du Québec à Trois-Rivières. Nous sommes intéressés par la conception, la synthèse et la caractérisation de matériaux avancés pour le développement de la nanotechnologie et de l'énergie. Nos objectifs sont de créer des matériaux pour la conversion et le stockage de l'énergie. Les stratégies sont basées sur la synthèse de la chimie organique, organométallique et inorganique pour préparer des nanostructures de carbone fonctionnalisés, cadres organiques covalentes (COF), l'hydrogène lié cadres organiques métal-organiques cadres (MOF), (HOFs)The DuongLab team is located at the University of Québec at Trois-Rivières. We are interested in the design, synthesis and characterization of advanced materials for the development of nanotechnology and energy. Our goals are to create materials for conversion and energy storage. The strategies are based on synthesis of organic, organometallic and inorganic chemistry to prepare functionalized carbon nanostructures, Covalent Organic Frameworks (COFs), Metal-Organic Frameworks (MOFs), Hydrogen-bonded Organic Frameworks (HOFs).L'étudiant devra réaliser de la synthèse organique et inorganique y compris les caractérisations par IR, RMN et MS.The candidate will learn organic/inorganic chemistry including severals characterizations techniques.Les connaissances suivantes sont nécessaires:1) parler  l'anglais ou le français2)maitriser execel et word
La capacité la plus connue du caméléon est le mimétisme. Il peut adapter la couleur de son épiderme pour changer sa couleur et ses motifs. En 2015, professer Michel Milinkovitch de l’Université de Genève publiait une étude expliquant que le changement de couleur du caméléon était dû en partie à une réorganisation de nanostructures cristallines dans l’épiderme par des cellules spécialisées. Ces changements de « couleurs structurelles » peuvent être obtenus chez certains matériaux, même s’ils sont encore mal compris. Comprendre et déterminer les facteurs influençant ce phénomène est d’une importance capitale pour aboutir à une exploitation de ces propriétés. Le projet de recherche proposé consiste à préparer des matériaux cristallins qui sont chromic, c’est à dire qui change de couleurs en fonction des conditions auxquelles ont leurs imposent.Materials science for conversion and energy storage: organic, inorganic and supramolecular chemistryScience des matériaux pour la conversion et le stockage d'énergie: chimie organique, inorganique et supramoléculaireStudent will prepare new molecules that will be used to create chromic materials.L'étudiant(e) assurera la synthèse de molécules qui servira pour la préparation de matériaux chromic.Student should have a background in chemistry
Actuellement, la demande en batteries a grimpée en flèche et ne semble pas être sur le point d’arrêter. Pourtant, ces technologies présentent de nombreuses lacunes en termes d’efficacité et de sécurité. Les piles Li-ions se sont vues interdites chez certaines compagnies aériennes à cause des dangers de sécurité qu’elles représentent. Leur efficacité est diminuée à basse température, ce qui pose de sérieux problèmes dans les pays nordiques. Leur temps de recharge augmente au froid, posant de nouveaux obstacles pour la démocratisation des voitures électriques. Le projet consiste à synthétiser de nouveaux matériaux conducteurs avec de meilleurs performances.Materials science for conversion and energy storage: organic, inorganic and supramolecular chemistryScience des matériaux pour la conversion et le stockage d'énergie: chimie organique, inorganique et supramoléculaireStudent will prepare polymers presenting graphene mimick structure. These polymers will be used to fabricate wireless rechargeable batteriesL'étudiant(e) assurera la synthèse de des polymères qui miment la structure du graphène pour la fabrication de batteries rechargeable sans filsStudent should have a background in chemistry
L’énergie solaire est une énergie disponible, non polluante et renouvelable. Le principal obstacle à son exploitation est la méthode de conversion de l’énergie lumineuse en électricité. Actuellement, les panneaux solaires sont encore peu efficaces pour produire suffisamment d’énergie pour une consommation mondiale. Au cœur des panneaux se trouvent des matériaux et c’est ces derniers qui font défaut. Les matériaux se doivent de pouvoir capter la lumière dans le visible et l’infrarouge majoritairement, couvrir une grande surface pour maximiser la captation et être résistant aux conditions environnementales. Le projet de recherches du DuongLab consiste à synthétiser des matériaux ordonnés en 2D pour servir dans la fabrication de panneaux solaires. Ces derniers ayant une large surface, étant généralement résistants thermiquement et chimiquement, en plus d’incorporer des métaux connus pour leur utilisation dans les panneaux solaires font des candidats de choix.Materials science for conversion and energy storage: organic, inorganic and supramolecular chemistryScience des matériaux pour la conversion et le stockage d'énergie: chimie organique, inorganique et supramoléculaireStudent will prepare new materials that can be used to fabricate solar panels.L'étudiant préparera des nouveaux matériaux pour la fabrication de panneaux solaires. Student should have a background in chemistry
La catalyse hétérogène est d’un grand intérêt pour les applications industrielles ou de pointes. Une meilleure efficacité des réactions impliquées dans les applications permet de diminuer les quantités de réactifs, de produits secondaires ou de solvants améliorant l’économie d’atomes, un principe de la chimie verte avantageux d’un point de vue environnemental et économique. La catalyse hétérogène peut mener à une réutilisation du catalyseur et une purification plus simple des produits de réactions. Les polymères présentant une cristallinité assurent une uniformité des groupements et des catalyseurs sur la surface du solide. Le projet aura comme but de synthétiser des matériaux cristallins fonctionnels dans le cadre de la catalyse de réactions en lien avec les technologies énergétiques reliées à l’hydrogène ou la séquestration des gaz polluants. Materials science for conversion and energy storage: organic, inorganic and supramolecular chemistryScience des matériaux pour la conversion et le stockage d'énergie: chimie organique, inorganique et supramoléculaireStudent will prepare new materials that incorpore catalysts for hydrogen production and/or carbone dioxyde sequestrationL'étudiant préparera de nouveaux matériaux qui incorporent des catalyseurs pour la production d'hydrogen et/ou la séquestration du dioxide de carboneStudent should have a background in chemistry
La pollution de l’eau par les métaux lourds toxiques dont notamment le cuivre, le cadmium, le plomb, le zinc, le nickel et le chrome causée par les sources industrielles est une problématique de plus en plus préoccupante qui peut avoir des impacts importants sur la qualité de l’eau potable, la santé humaine et l’environnement. Le traitement inadéquat de ces effluents entraîne ces métaux lourds dans les eaux où elles vont s’accumuler dans les organismes aquatiques et par la suite être transférés dans le corps humain via la chaîne alimentaire. Ces métaux doivent donc être éliminés convenablement avant le rejet de l’effluent dans le milieu récepteur pour respecter les seuils imposés par la réglementation environnementale.L’objectif principal de cette recherche consiste à fabriquer un matériau bioadsorbant à partir de chitosane et de nanocelluloses pour extraire des ions cuivre en solution aqueuse. Le matériau bioadsorbant est produit à partir d’une technique d’électrofilage, laquelle permet de générer des fibres de taille nanométrique sous la forme d’une membrane poreuse et mince. Ces nanofibres sont avantageuses car elles possèdent une surface spécifique élevée qui, combinée aux biopolymères utilisés devraient procurer au matériau une capacité d’extraction des métaux élevée. Les membranes nanofibreuses sont préparées à partir de différents mélanges de chitosane et de nanocellulose en utilisant de l’oxyde de polyéthylène comme co-agent d’électrofilage (CS/PEO-NC). Ces membranes ont ensuite été testées pour évaluer la capacité d’adsorption d’ions de cuivre en solution aqueuse à l’aide d’une technique d’adsorption en cuvée. Fresh water use reduction in manufacturing facilities.Wastewater treatment processes. Process water recycling technologies. Renewable technologies. Nanotechnologies. Water management.Réduction de la consommation d'eau fraiche. Procédés de traitement des eaux usées. Technologies de recyclage des eaux de procédés. Nanotechnologies. Gestion des eaux.The role of the student will be to determine various recipes of polymers/biopolymers based on the objectives of the project. Then he will use the electrospinning setup (in the lab) to make electrospun nanofibers from each recipe and then measures properties of nanofibers.He will then use those nanofibers to determine adsorption potential (isotherms and kinetics) towards specific contaminants using a benchtop adsorption setup under specific experimental conditions. He will also optimize adsorption experimental conditions by varying operational conditions.Then, he will report  and analyse results. He will also be involved with our research team (a student at the doctorate level and a student at the master level). Both of them are also working on the same research project. Le rôle de l'étudiant sera de sélectionner diverses recettes de polymères/biopolymères en fonction des objectifs du projet.Ensuite, il fabriquera les membranes de nanofibres à l'aide d'un banc d'essai d'électrofilage selon les recettes sélectionnées.IL effectuera par la suite les essais de mesure du potentiel d'adsorption des membranes produites sur le montage expérimental pour déterminer la capacité d'adsorption des membranes. Il pourra par la suite optimiser les recettes et les conditions de fabrication afin d'améliorer la capacité d'adsorption des métaux.Chemical engineering or chemistry background with good knowledge on polymer chemistry and analytical methods (SEM, XPS, FTIR, UV spectroscopy, etc.).Knowledge on textile and electrospun nanofibers is an asset.Knowledge on design of experiments (DOE) is an asset.
Il a été récemment démontré que les matériaux composites à renforts unidirectionnels (UD) à fibres naturelles de lin retenues par un liant en papier (renfort UD obtenus par un procédé de fabrication du papier), possèdent d’excellentes propriétés en tension utiles pour des pièces structurales. Ceci est causé par la présence d’un liant papier qui maintien les fibres UD fortement alignées avant et pendant le moulage, ce qui maximise l’efficacité des fibres à reprendre les charges dans le composite final. Afin de fabriquer ces renforts à grande échelle et permettre leur utilisation sur des pièces composites de grande taille, il est nécessaire de concevoir un système de fabrication en continu s’inspirant du procédé papetier utilisé pour obtenir les échantillons de laboratoire. En collaboration avec les professeurs superviseurs, le projet consiste à concevoir un système automatisé de dépôt de fils de lin sur une mince couche de papier poreux, en incluant les composantes mécaniques et de contrôle requises pour fabriquer le renfort en continu.Après une brève revue de littérature et de brevet sur le sujet, le candidat et les superviseurs définiront une ou deux configurations de base du système à titre d’idées initiales. Le candidat devra aussi fabriquer par lui-même quelques renforts sur le montage expérimental pour faire sa propre opinion des caractéristiques requises du système à concevoir. Par la suite et sous la supervision des professeurs, l’étudiant devra effectuer l’ensemble du travail de conception. Des essais simples de prototypage en laboratoire seront possiblement réalisés pour appuyer les choix de conception. Ces travaux permettront à l'étudiant de se familiariser avec l’approche de fabrication des renforts et les matériaux composites qui en découlent tout en élargissant ses connaissances en conception mécanique. Un rapport final sera rédigé pour bien détailler le système conçu et mettre en évidence ses particularités et sa faisabilité.Spécialiste du moulage, de la caractérisation et de la modélisation des matériaux composites à matrices polymériques, l'encadrant possède une vaste expérience en conception de pièces composites pour divers secteurs industriels. Il travaille actuellement au développement de composites stratifiés à fibres naturelles de chanvre et de lin obtenus à partir de couches de renforts unidirectionnelles (UD) obtenues par les procédés de fabrication du papier. L'objectif est de développer des composites stratifiés aux propriétés maximisées, obtenus en maintenant l'orientation des fibres pendant la manipulation et le moulage par l'ajout d'une mince couche de liant papier ou mat en surface des fibres UD.Specialist in molding, characterization and modeling of polymer matrix composite materials, the supervisor has extensive experience in the design of composite parts for various industrial sectors. He is currently working on the development of natural fiber laminated composites made of hemp or flax fibers obtained from unidirectional (UD) layers of reinforcement fabricated using paper manufacturing processes. The objective is to develop laminated composites with maximized properties by maintaining the orientation of the fibers during handling and molding which is made possible by the addition of a thin binder layer of paper or mat at the surface of the UD fibers.Follow-up will be done with the supervising teachers on a pre-established schedule. The overall Under the supervision of the supervising professors, the student will be in charge of the whole project, from the review of literature and patents in the beginning, passing by the design and realization of the final drawings on SolidWorks, up to the final report. Progress of the project will follow the following steps:- Review of pertinent literature and patents search- Making some reinforcements (with the support of a PhD student)- Development of the specifications (with the support of the supervisors)- Simple prototyping tests when necessary- Design of individual parts, choice of electrical components and design of the global system on SolidWorks, including all components- Drafting of final reportSous la supervision des professeurs superviseurs, l'étudiant sera en charge de tout le projet, de la revue de la littérature et des brevets au début en passant par la conception et la réalisation des dessins finaux sur SolidWorks, jusqu’à la rédaction du rapport final de projet. Le suivi sera fait avec les professeurs superviseurs selon un échéancier préétabli. Le déroulement global du projet suivra les étapes suivantes:- Accueil, revue de littérature et recherche de brevets- Fabrication de quelques renforts (avec le support d'un étudiant au doctorat)- Élaboration du cahier des charges (avec le support des superviseurs)- Essais simples de prototypage lorsque nécessaire- Conception et dessin du système global sur SolidWorks, incluant l’ensemble des composantes- Rédaction du rapport finalThe candidate must have a knowledge base on composite materials and have interest in mechanical design of open complex systems. He must have very good mechanical design skills with CAD software, preferably with SolidWorks, be accustomed to working manually in the laboratory and be autonomous in the search for solutions. Knowledge in instrumentation and process control would be an asset.
L'objectif de ce projet est d'améliorer notre compréhension du rôle de la végétation aquatique submergée (VAS) dans les écosystèmes d'eau douce à l'échelle du paysage aquatique, avec un intérêt particulier pour la fragmentation de l'habitat) sur les communautés aquatiques. La VAS est cruciale dans le maintien à la fois d'une grande diversité des invertébrés et d'un fort potentiel de broutage par le zooplancton en réduisant la pression de prédation par les poissons. De plus, malgré l'importance de SAV dans le maintien de la biodiversité et de services écosystémiques dans les lacs peu profonds, tels que la qualité de l'eau, on ne sait pratiquement rien sur les conséquences de la fragmentation de cet habitat clé.Ce projet utilisera une approche expérimentale in situ pour analyser les effets de la complexité de l'habitat de la SAV sur les communautés aquatiques à différentes échelles. Plus précisément, nous analyserons la relation entre la complexité de l'habitat et l'abondance et la diversité fonctionnelle des invertébrés (macroinvertébrés benthiques, zooplancton littoral et d'eau libre) à différentes échelles. La recherche proposée sera menée dans les lacs qui font face à des problèmes de gestion en raison de la présence de VAS invasive où un compromis est nécessaire entre la demande pour réduire la SAV à des fins récréatifs et la nécessité de maintenir une bonne qualité de l'eau.L'objectif à long terme de ce projet est de comprendre comment les services écologiques offert par la SAV (par exemple, maintiennent de haute zooplancton broutage potentiel) sont affectés par la fragmentation de l'habitat. Pour atteindre cet objectif, nous allons utiliser un lac envahi par le myriophylle à épi, où la fragmentation de l'habitat du SAV sera augmentée à l'échelle du paysage en couvrant des portions du lac par des géotextiles.The core of my research is centred on the role of both predation and environmental factors in determining the structure of aquatic food webs. More specifically, I am interested in the role of aquatic vegetation and spatial heterogeneity (at both the habitat and landscape level) in driving both fish and zooplankton communities. Mon programme de recherche est centré sur le rôle de la prédation et des facteurs environnementaux  dans la détermination des la structure des réseaux trophiques aquatiques. Plus précisément, je suis intéressé au rôle de la végétation aquatique et de l'hétérogénéité spatiale (au niveau de l'habitat et du paysage) dans la détermination de la structure des communautés de poissons et du zooplancton. The student will conduct field sampling on the manipulated lake and will conduct some laboratory analyses. He/she will sample zooplankton and fish (both by using minnows traps and by collecting time-laps underwater pictures), and conduct both echosounder transects and take aerial pictures (drone) to determine the extent of aquatic vegetation in the manipulated area. In the laboratory, he/she will analyse both zooplankton taxonomy and biometry and eventually analyze the aerial photographs with dedicated software. He/she will be assigned to a specific part of the project in order to use the data collected to eventually write a scientific paper.L'étudiant(e) effectuera des échantillonnages sur le lac manipulé et procédera à certaines analyses de laboratoire. Il/elle  échantillonnera le zooplancton et les poissons (à la fois en utilisant des pièges et en prenant de photos sous-marines), il effectuera des transects d’écho-sondeur et prendra des photos aériennes (par  drone) pour déterminer l'étendue de la végétation aquatique dans la région manipulée.  Au laboratoire, il/elle analysera le zooplancton (taxonomie et la biométrie) et éventuellement analysera les photographies aériennes avec un logiciel dédié. Il/elle sera assigné(e) à une partie spécifique du projet et il/elle pourra utiliser les données recueillies pour la rédaction d'un article.We are looking for a motivated candidate with a strong academic background and experience with field work in aquatic ecology.  He/she should have strong attitudes for team work. Experience with GIS is sought, but not essential. 
Les polyominos sont des figures géométriques composés de cellules adjacentes (pixels carrés). Un problème ouvert est le dénombrement de ces derniers si on les considère inscrits dans un rectangle. À titre d'exemple, le jeu Tétris où nous avons des polyominos d'aire égale à 4 unités. Notre équipe s'intéresse à différentes classes de ces objets. L'approche utilisée est à la fois formelle et informatique afin de les énumérer. Ce qui nécessite la mise en place d'algorithmes (programmes informatiques). Ph.D. in computer science (verification of handwritten signatures), computer vision, mathematical imaging, environmental applications, programming.Ph.D. en informatique (vérification de signatures manuscrites), vision par ordinateur, imagerie mathématique, applications environnementalres, programmation.At first, the student takes knowledge of the works realized by our team, introduced to the basic concepts of counting objects. The student will become aware of computer programs developed by us and participate in the development of new IT tools.Dans un premier temps, l'étudiant prend connaissance des travaux réalisés au sein de notre équipe, s'initiera à des concepts de base sur les objets à dénombrer. L'étudiant prendra connaissance des programmes informatiques à notre disposition et participera aux développements de nouveaux outils informatiques.The student must have sufficient knowledge of computer programming.
Modélisation 3D de pieds humains. Mesures de differents paramètres pour detecter des anomalies.Image processingTraitement d'imagesProgramming and writing a technical report. Participate in writing a scientific artcle.Programmation et rédaction d'un rapport technique. Participer à la rédaction d'un artcle scientifique.The candidate must have taken courses in computer science (programming) and at least one course on image processing.
Cf anglais Hybrid Electric Vehicles - Fuel cell systems - Energy management - Multiphysics systems - Modeling and ControlCf anglais The objective of this internship will be to design an algorithm in order to calculate the optimal power distribution between the fuel cell in faulty mode operation. The internship will include a theoretical work on the different possible algorithms, a simulation phase performed with matlab simulink and finally an experimental validation on a real hydrogen vehicle performed with National Instrument equipments. Cf anglais Electrical or mechanical engineering student (under graduated or graduated).Positive, self-motivated individual eager to learn and grow in a team atmosphere. Skills on fuel cell systems, electric vehicles, Matlab Simulink and Labview National Instrument Environments could be interesting (but not mandatory).
La réalisation d'un calcul éléments finis nécessite la construction d'un maillage du domaine à étudier. Ce maillage possède plusieurs propriétés dont une qui est la qualité de chaque élément  du maillage.La précision du résultat du calcul est en rapport direct avec la qualité de chacun des éléments. Depuis plusieurs années nous travaillons sur des méthodes qui permettent de déterminer a priori un maillage avec une qualité optimale de manière complètement automatique.Dans l'usage courant de ces méthodes, la méthode améliore le maillage de façon itérative en effectuant plusieurs calculs successifs.Notre méthode permet d'obtenir le même résultat en moins de temps et moins de ressources.La manière d'arriver à ce résultat est de quantifier sur des cas tests connus l'erreur du calcul éléments finis et d'en tenir compte lors lors du processus de maillage de n'importe quelles pièces 3D.Le projet proposé consiste à etendre la base de données de cas test et de les implanter dans nos outils.Le résultat permet d'évaluer plus rapidement et plus précisément la résistance de pièces mécanique 3D.Selon l'avancement des recherches et des compétences du candidat, le sujet pourra être étendu. Our research team works on automatic construction of finite element models for structure analysis. It consists to well integrate finite elements analysis into the CAD process .Our tools are then used in different solutions :* Topology optimization of mechanical parts* Shape optimization of mechanical parts* Metrology of flexible parts*Macroscopic modeling of heterogeneous materials.Notre équipe de recherche travaille sur l'automatisation de la construction de modèles éléments finis pour le calcul de structure. Cela consiste à intégrer de manière intélligente les calculs éléments finis dans le processus de CAO.Nos outils sont ensuite utilisés dans différentes solutions : * Optimisation topologique de pièces mécaniques* Optimisation de forme de pièces mécaniques* Métrologie des pièces flexibles* Modélisation macroscopique des matériaux hétérogènes.The student is the main resource for the project. These works integrate with the work of other past and present students and the overall work of all are available for the whole team .The work is to perform numerical analysis most of the time . The principale tool for working is a compter.L'étudiant est la ressource principale pour le projet. Ces travaux s'intègrent avec les travaux des autres étudiants passés et actuels et l'ensemble des travaux de tous sont disponible pour l'équipe au complet.Le travail consiste à effectuer de l'analyse numérique la plupart du temps. C'est donc du travail où l'outil de travail est un ordinateur.Finite Element MethodNumerical methodsSolid MechanicsElasticity and plasticity  .Programming numerical methods.
L'ensemble de nos travaux de recherche à propos de l'intégration de la méthode des éléments finis dans le processus sont effectués sur notre propre plateforme de recherche. Nous avons ainsi développé au cours des 20 dernières années plusieurs outils qui permmettent de créer automatiquement des modèles de simulations numériques.L'objectif de ce projet est d'enrichir cette plateforme en ajoutant des nouvelles fonctionnalités pour prendre en compte les nouveaux besoins de recherche.Ainsi pour le moment la plateforme permet de traiter des pièces mécaniques. Le passage aux assemblages est maintenant nécessaire. Le projet consiste donc à inclure le traitement des assemblages dans notre plateforme. Pour cela la base données devra être enrichies et des outils de visualisation graphiques devront être adaptés.Le tout fonctionne dans un environnement Linux et le travail est réalisé en programmation C/C++Our research team works on automatic construction of finite element models for structure analysis. It consists to well integrate finite elements analysis into the CAD process .Our tools are then used in different solutions :* Topology optimization of mechanical parts* Shape optimization of mechanical parts* Metrology of flexible parts*Macroscopic modeling of heterogeneous materials.Notre équipe de recherche travaille sur l'automatisation de la construction de modèles éléments finis pour le calcul de structure. Cela consiste à intégrer de manière intélligente les calculs éléments finis dans le processus de CAO.Nos outils sont ensuite utilisés dans différentes solutions : * Optimisation topologique de pièces mécaniques* Optimisation de forme de pièces mécaniques* Métrologie des pièces flexibles* Modélisation macroscopique des matériaux hétérogènes.The student is the main resource for the project. These works integrate with the work of other past and present students and the overall work of all are available for the whole team .The work is to perform numerical analysis most of the time . The principale tool for working is a compter.L'étudiant est la ressource principale pour le projet. Ces travaux s'intègrent avec les travaux des autres étudiants passés et actuels et l'ensemble des travaux de tous sont disponible pour l'équipe au complet.Le travail consiste à effectuer de l'analyse numérique la plupart du temps. C'est donc du travail où l'outil de travail est un ordinateur.Finite Element MethodNumerical methodsSolid MechanicsElasticity and plasticity  .Programming numerical methods.
Nous travaillons sur l'intégration des méthodes d'optimisation topologique dans le processus de CAO. Dans ce cadre , nous avons développer différents algorithmes afin de transformer un modèle CAO original en un modèle CAO optimisé.Ces algorithmes possèdent un grand nombre de paramètres (30). L'objectif du stage est de quantifier ces paramètres pour obtenir le meilleur résultat optimal. Ils permettent également de décrire une nouvelle manière de designer une pièce. Le projet consiste également à participer à l'élaboration de cette nouvelle manière de concevoir.Selon l'avancement des recherches et des compétences du candidat, le sujet pourra être étendu. Our research team works on automatic construction of finite element models for structure analysis. It consists to well integrate finite elements analysis into the CAD process .Our tools are then used in different solutions :* Topology optimization of mechanical parts* Shape optimization of mechanical parts* Metrology of flexible parts*Macroscopic modeling of heterogeneous materials.Notre équipe de recherche travaille sur l'automatisation de la construction de modèles éléments finis pour le calcul de structure. Cela consiste à intégrer de manière intélligente les calculs éléments finis dans le processus de CAO.Nos outils sont ensuite utilisés dans différentes solutions : * Optimisation topologique de pièces mécaniques* Optimisation de forme de pièces mécaniques* Métrologie des pièces flexibles* Modélisation macroscopique des matériaux hétérogènes.The student is the main resource for the project. These works integrate with the work of other past and present students and the overall work of all are available for the whole team .The work is to perform numerical analysis most of the time . The principale tool for working is a compter.L'étudiant est la ressource principale pour le projet. Ces travaux s'intègrent avec les travaux des autres étudiants passés et actuels et l'ensemble des travaux de tous sont disponible pour l'équipe au complet.Le travail consiste à effectuer de l'analyse numérique la plupart du temps. C'est donc du travail où l'outil de travail est un ordinateur.Finite Element MethodNumerical methodsSolid MechanicsElasticity and plasticity  .Programming numerical methods.

Surface Enhanced Raman Spectroscopy (SERS) is becoming increasingly popular among the scientific community. It consists of a resonance extension of the standard Raman spectroscopy, that allows enhancements up to 10^10 to be obtained. From an already relatively sensitive technique, spectra millions of times more intense can be obtained, with the complementary advantage of reducing other drawbacks like fluorescence. The numerous sampling possibilities (solid, liquid and gases) permit the analysis of forensic traces (drugs, explosives, dyes and pigments, ...) with an exceptional sensibility (up to molecular regime). It becomes increasingly used in all fields of sciences. Today, a majority of the researches focus on the analytical developments and are seeking an even better sensitivity, or develop further the sampling capacities.In forensic science however, the main interest is in evaluating and understanding its performances, as providing evidence in court is (and will be) one of its main purpose. Is the technique repeatable and reproducible? What is the robustness, sensitivity and specificity of the measurements? All these criteria need be evaluated in order to answer a main question: are we able to differentiate samples based on a small relative difference in peaks? The comparison of unknown pieces of evidence with reference samples will be of no value if reliable information on the capabilities of the method are missing. The goal of this project is to evaluate the performances on typical forensic samples (drugs, explosives and colorants) and study the identified sources of variabiliy (Lab equipment, SERS substrates, Raman instrument, ...). With a careful consideration of these sources of variabiliy and their evaluation in the anaytical procedure (possibly using experimental design), the candidate will optimize the measurement conditions. This will allow to provide guidelines and recommandations on the use and interpretation of SERS results for court presentation.I am a Professor of Forensic Science, with a specialization in Microtraces (fibres, paint, glass, ...). My research interests are oriented towards the spectroscopic analysis of traces (Infrared, UV-Vis, Raman) and the use of multivariate statistics for large data treatments (chemometrics). I have developed a large interest for Surface Enhanced Raman Spectroscopy which is a efficient technique, ... in all fields of forensic science
En collaboration avec le chargé de projet et les étudiants des cycles supérieurs de l’équipe, le stagiaire participera activement dans la réalisation des travaux en lien direct avec les systèmes de gestion de la demande locale  (matériel ou logiciel). Plus spécifiquement, le stagiaire sera appelé à réaliser des travaux de conception et de mise en œuvre de systèmes de mesure, de contrôle, de transfert et de traitement de données pour la gestion de la demande locale. Lors du stage l’étudiant sera familiarisé à la résolution des problèmes dans les domaines de :1- développement / programmation des applications informatiques;2- systèmes de mesure et de contrôle; 3- traitement numérique de signaux;4- systèmes électriques (électrotechnique) et électronique de puissance.    L'équipe de recherche travaille actuellement dans plusieurs projets sur: la gestion locale de la demande, les systèmes de conversion d'énergie et de puissance, les énergies renouvelables, les technologies de l'hydrogène, les microréseaux et les réseaux électriques intelligents. Les différents travaux impliquent plusieurs domaines de recherche :- Électronique analogique et numérique;- Systèmes de mesure et traitement de signal; - Systèmes de conversion et électronique de puissance ;- Réseaux et protocoles de communication;- Systèmes d'intégration à très grande échelle (VLSI) et systèmes temps-réel.- Réseaux électriques intelligents.  Lors des différentes activités, l'étudiant agira en tant qu'assistant et réalisera des travaux sous forme de "mini-projets" impliquant la programmation, l'utilisation des outils de conception et de simulation. Il aura l'occasion de manipuler de l'équipement électronique et de réaliser des validations de laboratoire des prototypes et algorithmes développés par l'équipe de recherche et par lui-même. L'étudiant sera la plupart du temps jumelé à un étudiant des cycles supérieurs ou à un chargé de projet afin de lui permettre une meilleure intégration dans l'équipe.- Grande autonomie, grande minutie et sens de l’organisation développé.- Bonnes connaissances en programmation (C, C++, python);- Bonnes connaissances des outils et logiciels suivants : MATLAB, Simulink, LabView - National Instruments, ISE / System Gene

Les métabolites secondaires produits par les plantes (médicinales ou autres) attirent l’intérêt des chercheurs et des compagnies à cause de leurs multiples activités pharmacologiques. Les propriétés des métabolites secondaires comprennent des effets analgésiques, anti-cancérigènes, anti-microbiens, cardiovasculaires et respiratoires, nutraceutiques, cosméceutiques et énergitiques. Souvent, les plantes produisent ces métabolites en très faible quantité ce qui limite leur disponibilité pour le développement commercial. L'étude des voies métaboliques produisants ces composées va permettre de développer des biotechnologies pour remédier à la faible disponibilité de ces précieux métabolites.My research laboratoire focuses on the study and the elucidation of plant secondary metabolism specifically alkakoid biosynthesis. We use systems biology strategies such as the integration of omics (genomics. transcriptomics, metabolomics) and synthetic biology (microbial platform for the validation of biosynthetic gene function and for production of valuable metabolites).Mon laboratoire de recherche se concentre sur l'étude et l'élucidation de voies métaboliques secondaires végétales spécifiquement la biosynthèse d'alcaloïdes. Nous utilisons une stratégie de biologie des systèmes (intégration de technologies 'Omique' (génomique, transcriptomique, protéomique, et métabolomique via la bioinformatique) et de biologie synthétique (création de plateforme microalgale pour la validation de la fonction de nouveaux gènes biosynthétiques et pour la production d'intermédiaires métaboliques).Lab work mostly inmolecular biology and biochemistry including DNA and RNA extraction, gel electrophoresis, PCR amplification, cloning into plasmid and transformation of microorganism, protein expression and purification, enzyme assay, metabolite analysis through chromatography and spectrometry methods.Travail en laboratoire dans le domaine de la biologie moléculaire et de la biochimie incluant l'extraction d'ADN et d'ARN, l'électrophorèse sur gel, l'amplification PCR, le clonage dans les plasmides et la transformation de microorganismes, l'expression et la purification de protéines recombinantes, essai enzymatique et analyse de métabolites avec des méthodes de chromatographie et de spectrométrie.Knowledge of molecular biology and biochemistry techniques. Work well in team. Organized, serious, independant. Lab experience. Knowledge of plant secondary metabolite and alkaloid a plus.
Mon groupe de recherche a développé, au cours de la dernière décennie, une nouvelle méthodologie de synthèse permettant de préparer des précurseurs d'acides aminés non-naturels. Cette méthodologie est en fait une séquence en 3 étapes basée sur la chimie du cuivre et la cycloaddition (Sanapo GF, Daoust B, Tetrahedron Letters. 2008, Volume 49, Page 4196; Ricard S, Sanapo GF, Rahem N, Daoust B, Journal of Organic Chemistry, 2016, Volume 81, Page 5066). Cette recherche nous a permis d'étudier en profondeur les réactions de couplage croisé entre des espèces hétéroatomiques (amides, carbamates, alcools) et des dihalogénures vinyliques. L'objectif du présent projet est d'étudier la réactivité des amidines dans ces couplages croisés. Le produit résultant de ces couplages croisés, un hétérodiène, pourra subir une réaction 2-aza-Diels-Alder avec un diénophile pauvre en électron et ainsi conduire à des tétrahydropyridines.My research group is specialized in synthetic methodology. We are developing new ways to produce C-N and C-O bonds with the help of environmentally friendly heavy-metal free transformations. We mainly use copper-catalyzed chemistry and cycloaddition reactions (Claisen rearrangement and Diels-Alder reactions).Mon groupe de recherche est spécialisé dans la méthodologie de synthèse. Nous développons de nouvelles façons de produire des liens C-N et C-O tout en utilisant des transformations "vertes" exemptes de métaux lourds. Les réactions que nous privilégions sont les couplages catalysés par le cuivre et les cycloadditions (réarrangement de Claisen et réaction de Diels-Alder).The candidate will need to prepare model compounds using conventional chemistry. He will then perform cross-coupling reactions using weel-known protocols in our lab. He will then explore Diels-Alder using the adduct resulting from the cross-coupling reactions. The candidate will perform all the experimental procedures and most of the characterizations. He will be supervize by a mentor (lab supervisor or PhD candidate). La candidat préparera tous les composés modèles à l'aide de méthodes conventionnelles en chimie organique. Il effectuera ensuite des couplages croisés sur ces modèles à l'aide de protocoles très bien connus dans notre laboratoire. Par la suite, les produits de ces couplages croisés seront soumis à des conditions permettant une cycloaddition de type Diels-Alder. Le candidat exécutera toutes les procédures expérimentales et la majorité des caractérisations. Il sera supervisé par un mentor (directeur du laboratoire ou étudiant au PhD).The candidate must be able to perform all the usual techniques of organic chemistry (reflux, extraction, distillation, flash chromatography, etc ...). The candidate will also need to characterize all the compounds prepared during the course of its research (FTIR, NMR, melting points, mass spectrometry).
Visée générale du projet : initier un.e étudiant.e de premier cycle à la recherche et la production d’un ouvrage collectif. La personne retenue aura l'opportunité de se familiariser avec les principales étapes requise par la publication d'un ouvrage, de la conception à la diffusion. Cet apprentissage s'avèrera utile pour qui souhaite entreprendre une carrière en tant que chercheur.e, puisque la publication est un élément essentiel de la diffusion de la recherche. La personne retenue aura l'opportunité de contribuer au contenu théorique de l'ouvrage.Le projet consiste à faire un bilan de littérature sur la réception de divers philosophes européens (19e 20e siècle) chez les théoriciennes féministes américaines en vue de la préparation d'un collectif. La première étape de ce projet consistera à compiler les références pertinentes pour ensuite co-rédiger un texte d'introduction.L'ouvrage entend exposer comment, au-delà de l’interprétation littérale, le thème du « féminin » joue un rôle central dans l'œuvre de certains auteurs, y compris chez certains qui semblent ouvertement anti-féministes. Des ouvrages comme ceux de Kelly Oliver ("Womanizing Nietzsche", paru en 1995) ont le mérite d’identifier des lacunes dans la glosse post-nietzschéenne à ce sujet et d’identifier quelques élément qui doivent être rectifiés. Certains éléments sont soulignés avec beaucoup de justesse par Oliver : que si la philosophie continentale s’est ouverte à la voix de l’Autre (ce qui explique la popularité de la "French Theory"  chez les intellectuels américains), ce n’était qu’à condition que cette voix ne soit pas féminine (ou plus simplement : que la voix de cet Autre ne soit pas si différente, car l’ouverture à l’autre est « often dependant of the preclusion of a feminine other » - preface, p. X-XI).Mes recherches des dernières années portaient sur les liens qu'entretiennent le septième art et la réflexion éthique, notamment par l’analyse de l'usage de la fiction sur la délibération morale (tant chez les créateurs que chez le public) dans le cinéma. J'ai également un intérêt marqué pour l'étude du rapport entre art et politique ainsi que la place des femmes dans l'enseignement et le rayonnement de la pensée occidentale.  J'ai développé un intérêt théorique plus marqué pour les questions féministes depuis 2014 : mes travaux actuels portent sur la réception par les féministes américaines de la philosophie de certains penseurs européens.Mes recherches des dernières années portaient sur les liens qu'entretiennent le septième art et la réflexion éthique, notamment par l’analyse de l'usage de la fiction sur la délibération morale (tant chez les créateurs que chez le public) dans le cinéma. J'ai également un intérêt marqué pour l'étude du rapport entre art et politique ainsi que la place des femmes dans l'enseignement et le rayonnement de la pensée occidentale.  J'ai développé un intérêt théorique plus marqué pour les questions féministes depuis 2014 : mes travaux actuels portent sur la réception par les féministes américaines de la philosophie de certains penseurs européens.La personne retenue pour participer au projet devra réaliser les tâches liées à la préparation d’un ouvrage collectif  sous la supervision de la personne responsable; elle sera évalement invitée à soumettre un travail de recherche en lien avec ses propres intérêts de recherche. En collaboration avec la responsable, le ou la stagiaire devra assurer en partie les tâches listées plus bas. Une liste de tâches plus spécifiques sera étalbie selon un calendrier de production réaliste sen collaboration avec la superviseure (à titre informatif: le nombre d'heures attendu pour une semaine normale de travail est basé sur la "Loi sur les normes du travail", soit entre 35 et 40h/semaine). La liste des tâches sera établie afin de favoriser le développement professionnel de la personne retenue pour le stage. Tâches prévues:-Contribution à la rédaction d’un texte d’introduction (et/ou contribution à titre de co-signataire d'un des textes théoriques)-Suivi auprès des auteurs/collaborateurs-Recherche bibliographique en fonction des consignes fournies par écrit-Saisie et uniformisation des références bibliographiques et des textes-Préparation des épreuves en collaboration avec l'éditeurLa préparation du collectif sera l'occasion pour le ou la stagiaire d'approfondir un sujet de recherche par la co-rédaction de textes théoriques.La personne retenue pour le stage sera supervisée de façon à pouvoir développer un réseau de contacts et une expertise du foncitonnement de l'édition en sol québécois. Cette expérience permettra à la personne retenue de comparer les divergences de pratiques avec son milieu d'origine tout en fournissant une expérience théorique et pratique unique et enrichissante.La personne retenue pour participer au projet devra réaliser les tâches liées à la préparation d’un ouvrage collectif  sous la supervision de la personne responsable; elle sera évalement invitée à soumettre un travail de recherche en lien avec ses propres intérêts de recherche. En collaboration avec la responsable, le ou la stagiaire devra assurer en partie les tâches listées plus bas. Une liste de tâches plus spécifiques sera étalbie selon un calendrier de production réaliste sen collaboration avec la superviseure (à titre informatif: le nombre d'heures attendu pour une semaine normale de travail est basé sur la "Loi sur les normes du travail", soit entre 35 et 40h/semaine). La liste des tâches sera établie afin de favoriser le développement professionnel de la personne retenue pour le stage. Tâches prévues:-Contribution à la rédaction d’un texte d’introduction (et/ou contribution à titre de co-signataire d'un des textes théoriques)-Suivi auprès des auteurs/collaborateurs-Recherche bibliographique en fonction des consignes fournies par écrit-Saisie et uniformisation des références bibliographiques et des textes-Préparation des épreuves en collaboration avec l'éditeurLa préparation du collectif sera l'occasion pour le ou la stagiaire d'approfondir un sujet de recherche par la co-rédaction de textes théoriques.La personne retenue pour le stage sera supervisée de façon à pouvoir développer un réseau de contacts et une expertise du foncitonnement de l'édition en sol québécois. Cette expérience permettra à la personne retenue de comparer les divergences de pratiques avec son milieu d'origine tout en fournissant une expérience théorique et pratique unique et enrichissante.Connaissances en histoire de la philosophie (avec intérêt pour la philosophie de la littérature)Intérêt pour les questions féministesFrançais écrit impeccableMaitrise de l'anglais Maitrise des pricnipaux logiciels de traitement de texte & bases de donnéesSens du détail, souci du travail bien faitConnaissance et respect des normes de présentation éditoriales usuellesMaturité, profesionnalisme et capacité d'adaptation au milieu d'accueil Capacité à respecter les délais de livraison prévus. 
Le projet de recherche consistera à jumeler des bases de données sur certains indicateurs économiques ou liés à la population des pays avec celle du Global Entrepreneurship Monitor, une vaste enquête sur les attitudes et l'activité entrepreneuriale dans plusieurs pays. L'objectif sera de mener des activités de recherche sur ces bases de données et de faire des analyses afin de tester des hypothèses de recherche. Par exemple, nous souhaitons comprendre ce qui peut influencer les activités d'internationalisation des entrepreneurs émergents, ou ce qui peut influencer leur niveau d'innovation ou de sophistication technologique.Expertise in entrepreneurship and career choice, as well as in SME management. I'm also interested by training and support for novice and nascent entrepreneurs, in particular mentoring.Expertise en entrepreneuriat et choix de carrière ainsi qu'en gestion de PME. Je m'intéresse également à la formation et à l'accompagnement des entrepreneurs naissants et novices, en particulier le mentorat.Build databases together, with the collaboration of researchers, and proceed to statistical analysis and tests.Assembler différentes bases de données, en collaboration avec les chercheurs, et procéder à des analyses statistiques et tests.Strong capacities to work with statistical analytic software like SPSS or STATA is a strong asset; knowing one of  these software is compulsory. Knowledge about economic theories is also an asset.

Le projet consiste à l'étude d'un incubateur d'entrepreneurs à Shawinigan, le Centre d'entrepreneuriat Alphonse-Desjardins de Shawinigan (CEADS). Cet incubateur accueille une quinzaine d'entrepreneurs dans ses murs, leur fournissant formation, accompagnement et conseils, locaux et services partagés. Cette initiative se réalise dans le cadre de la mise sur pied de la Communauté entrepreneuriale de Shawinigan, qui regroupe tous les partenaires qui offrent du soutien aux entrepreneurs sur le territoire. Le projet consistera à étudier ce centre, et plus globalement, la dynamique locale de soutien mise en place, alliant les différents points de vue ensembles, notamment ceux des entrepreneurs incubés.Expertise en entrepreneuriat et choix de carrière ainsi que gestion des PME. Je m'intéresse égalament à la formation et à l'accompagnement des entrepreneurs naissants et nouveaux, en particulier le mentorat.L'étudiant-e devra fouiller la littérature sur les incubateurs et ensuite s'imprégner de l'incubateur en observant les entrepreneurs en action. Il-elle devra réaliser des entrevues avec les différents intervenants afin de dresser un rapport de recherche qui fait état du rôle de l'incubateur dans le démarrage d'entreprises sur le territoire.Des compétences en développement régional serait souhaitables. Une forte capacité à réaliser des entrevues est aussi nécessaire. La capacité et à comprendre le développement économique régional, et en particulier le soutien à l'entrepreneuriat, est un atout important.
Le projet consiste à préparer des études de cas sur l'entrepreneuriat social et solidaire au Québec. L'étudiant-e devra identifier des cas récents d'entrepreneuriat social et solidaire, prendra des rendez-vous avec des membres de l'équipe de gestion afin de brosser un portrait de l'organisation, de son démarrage à ses défis actuels. L'objectif est de mettre en valeur des cas variés d'entrepreneuriat social et solidaire.Expertise en entrepreneuriat et choix de carrière ainsi que gestion des PME. Je m'intéresse égalament à la formation et à l'accompagnement des entrepreneurs naissants et nouveaux, en particulier le mentorat.L'étudiant-e devra trouver les cas, en collaboration avec des partenaires, prendre les rendez-vous, collecter l'information et rédiger un cas pour chaque organisation recensée.Une compétence avérée en réalisation d'entrevues et idéalement en préparation de cas d'étude serait nécessaire. Une connaissance du milieu social et solidaire serait un atout important, à tout le moins un intérêt marqué. Une forte capacité rédactionnelle est exigée.
Le projet de recherche consiste à préparer une expérimentation destinée aux anges financiers qui prêtent de l'argent pour des projets de startups à des entrepreneur-e-s. Nous allons préparer un projet présenté sous forme de vidéo où nous allons faire varier seulement quelques dimensions. Nous allons d'abord présenter le projet de manière identique mais en montrant une photo de femme ou une photo d'homme comme leader du projet. Nous souhaitons aussi faire varier l'ethnie, soit blanche avec prénom typiquement canadien, et arabe avec prénom typiquement arabe/maghrébin. Ces quatre scénarios (blanc/homme, blanc/femme, arabe/homme, arabe/femme) sera mis sous vidéo et intégré à un protocole de recherche où les anges financiers seront amenés à prendre connaissance du projet et à dire s'ils seraient prêts à financer, si oui combien. Nous voulons voir si le sexe et l'ethnie influence le choix d'investissement à projet identique.Expertise en entrepreneuriat et choix de carrière ainsi que gestion des PME. Je m'intéresse égalament à la formation et à l'accompagnement des entrepreneurs naissants et nouveaux, en particulier le mentorat.L'étudiant-e devra déterminer le scénario de l'expérimentation, procéder à la vidéo du projet, préparer l'organisation de la recherche auprès de l'organisation partenaire (capitaux risqueurs) et lancer la recherche.Des compétences en recherche expérimentale serait un atout considérable. Une connaissance approfondie des décisions d'investissement ou des comportements de capitaux risqueurs, des différences homme/femme ou des études traitant de discrimination serait également un atout important. Des études en psychologie ou en économie comportementale seraient souhaitables.
Electric vehicles are emerging as a potential solution to meet the greenhouse-gas  emission reducing challenge. The use of electric batteries as storage element is inefficient in providing the same level of energy autonomy as the vehicles using fossil energy. So, nowadays, the hybridisation of energy sources is considered as an efficient way to extend the electric vehicle autonomy. In particular, the combination of the fuel cell and the battery is a candidate for this hybridisation. However, the overall efficiency of such a system depends strongly on the way the vehicle propulsion power is distributed among the involved power sources.The Hydrogen Research Institute (IRH) has a low-speed electric vehicle powered by lead-acid batteries. A Proton Exchange Membrane Fuel Cell (PEMFC) has been integrated on the vehicle. The project aims to analyse and develop intelligent algorithms for hybrid energy management and power distribution of such a vehicle. These algorithms include three steps: (i) the identification and the estimation of key parameters that affect energy consumption: the mass, the road-wheel friction, the acceleration, etc.; (ii) the real-time estimation of the mechanical power desired by the driver using the vehicle longitudinal motion model; (iii) the optimal distribution of electric power corresponding to the mechanical power between the batteries and the PEMFC. This distribution will be based on a multi-criteria optimization solution that should be real-time implementable. All algorithms are implemented on the vehicle using the VLSI (Very Large Scale Integration) technology.The research area is related to the various energy issues affecting the electric vehicle traction. The research topics are: the design and development of energy-efficient  navigation systems for autonomous or semi-autonomous vehicles, the design of hydrogen-based technologies (fuel cell, hydrogen-based genset, etc.) to extend electric vehicle autonomies, the optimal management of hybrid energy sources, the greenhouse-gas  emission reduction through the use of hydrogen as an energy vector.Student main task will be the real-time estimation of the road grade (road slope) as the vehicle is moving. The estimation will combine both gyroscope and 3-axis accelerometer measurements through a sensor fusion approach. The candidate could be an undergraduate or a graduate student (electrical, mechanical or physical).The general skills are: multiphysics modeling, analysis of experimental data using Matlab-Simulink, integration of sensors related to a vehicle quantity of motion estimation. The knowledge of Labview is an asset. 
The specific project goal is to build a smart 3D sensor using only a low cost LIDAR 2D sensor for mapping and navigation. Some of the challenges are:- sensor data robust registration- sensor data matching with environment cues.Intelligent vehicles are being deployed around the word. Our team is developing cutting edges technology related to intelligent navigation system and energy efficiency for the next generation mobile platform for indoor applications. From sensors fusion to artificial intelligent, our projects are well supported by industry stakeholder. Joining us will give you an opportunity to gain knowledge about one of the most attractive research field: artificial intelligent, sensor fusion and deep learning for next generation mobile platform.Read Sensors dataBuild a 3D mapMatlab/SimulinkC# programingC++

L’utilisation entre 1640 et la fin de la décennie 1670 du terme « conatus » pour désigner l’élan de tout être à conserver son existence représente, pour le XVIIe siècle, ce que Bernard Rousset n’a pas hésité à appeler un « météore » : le terme, reprenant en un sens mécaniste nouveau les notions anciennes d’hormè (chez Aristote et les Stoïciens) et d’impetus, un concept physique, devait jouer un rôle fondamental à la fois dans les philosophies de Hobbes et de Spinoza, puis disparaître aussi rapidement qu’il était apparu. C’est à une compréhension en profondeur du rôle de la théorie du conatus présente chez Hobbes et Spinoza, ainsi qu’à une comparaison des deux auteurs sur cette thématique, qu’est consacré ce projet.- Chez Hobbes: Il s’agira pour nous de remettre le conatus au cœur de la philosophie de Hobbes, tant dans son versant politique que dans son anthropologie, sa psychologie et sa morale (théorie des passions). Nous croyons que la pensée de Hobbes mérite un traitement systématique dont cette notion soit le fondement unique.- Chez Spinoza: Ce projet vise à retracer l'apparition du conatus dans la chronologie des œuvres, ainsi qu’à en spécifier le rôle exact dans la physique et en rapport avec la notion d'essence individuelle.- Nous nous interrogerons également sur les différences entre le conatus hobbesien et le conatus spinozien et nous chercherons à établir de manière concluante l’héritage hobbesien de Spinoza.My area of specialization is early modern philosophy, particularly the philosophies of Descartes and Spinoza.  I have published several books and articles on these authors' theories of knowledge, conceptions of mind-body interaction, and on their views of the passions and sensation.  In the last 3 years, I have also worked on Hobbes, with a particular focus on his materialistic ethics and  physics.Je suis spécialiste du rationalisme du XVIIe siècle, notamment de Descartes et Spinoza, sur qui j'ai publié plusieurs ouvrages et articles reliés à la connaissance, au rapport esprit-corps, aux passions et sensations. J'ai également travaillé sur Hobbes au cours des 3 dernières années, notamment sur sa morale et sa physique matérialistes. The student will do readings on the philosopher of his or her choice.  The professor will share her research with him or her and will initiate him of her to: 1) completing a bibliographical search in electronic specialized catalogs, 2) using electronic bibliographies such as Endnote.  The student will be able to participate in a French-speaking reading group in early modern philosophy with other students interested in early modern philosophy.  An understanding of how research and teaching work in Canada will also be provided.  Although the research can be completely conducted in English with the professor, the student will be able to take advantage of the French-speaking milieu in order to improve his or her linguistic competences in French.L'étudiant(e) réalisera ses lectures en rapport avec le ou les philosophes de son choix. La professeure partagera sa recherche, lui indiquera comment s'initier à la gestion des banques de données bibliographiques (Endnote) et à la recherche bibliographique spécialisée dans les catalogues informatisés. Le stagiaire pourra participer avec d'autres étudiants à un groupe de lecture en philosophie moderne.Une prise de connaissance du système de la recherche et des colloques tout autant que de l'enseignement au Canada sera développée.- Being registered in a philosophy degree at the university.- Desire to specialize oneself on Hobbes or Spinoza, with a good preliminary knowledge of this philosopher's thought.- Personal qualities: being dynamic and open-minded (UQTR is a very sociable
Cette recherche pourra concerner n'importe quel aspect de la théorie de la connaissance ou de l'esprit de Spinoza. Exemples de sujets possibles:- la conscience- les affects- vérité et erreur- l'imagination- les notions communes- l'intuition- les fictions et êtres de raison- le statut ontologique de l'esprit dans la nature- l'identité personnelle (ingenium)- etc.My area of specialization is early modern philosophy, particularly the philosophies of Descartes and Spinoza.  I have published several books and articles on these authors' theories of knowledge, conceptions of mind-body interaction, and on their views of the passions and sensation.  In particular, I have developped a theory of consciousness in Spinoza which is linked to his conception of affects and to the progress in knowledge.Je suis spécialiste du rationalisme du XVIIe siècle, notamment de Descartes et Spinoza, sur qui j'ai publié plusieurs ouvrages et articles reliés à la connaissance, au rapport esprit-corps, aux passions et sensations. J'ai particulièrement développé une théorie de la conscience chez Spinoza en rapport avec les affects et le progrès dans la connaissance.The student will do readings on his or her subject.  The professor will share her research with him or her and will initiate him of her to: 1) completing a bibliographical search in electronic specialized catalogs, 2) using electronic bibliographies such as Endnote.  The student will be able to participate in a French-speaking reading group in early modern philosophy with other students interested in 17th and 18th-century philosophy.  An understanding of how research and teaching work in Canada will also be provided.  Although the research can be completely conducted in English with the professor, the student will be able to take advantage of the French-speaking milieu in order to improve his or her linguistic competences in French.L'étudiant(e) réalisera ses lectures en rapport avec son sujet. La professeure partagera sa recherche, lui indiquera comment s'initier à la gestion des banques de données bibliographiques (Endnote) et à la recherche bibliographique spécialisée dans les catalogues informatisés. Le stagiaire pourra participer avec d'autres étudiants à un groupe de lecture en philosophie moderne.Une prise de connaissance du système de la recherche et des colloques tout autant que de l'enseignement au Canada sera développée.- Being registered in a philosophy degree at the university.- Desire to specialize oneself on Spinoza.- Personal qualities: being dynamic and open-minded (UQTR is a very sociable environment in which students activively contribute to departmental life).
Le remplacement de la philosophie aristotélicienne par le mécanisme au XVIIe siècle, notamment chez Descartes, a rendu problématique la compréhension de ce qui constituait l'individualité d'un être. En l'absence du composé de matière et forme, qu'est-ce qui explique l'unicité des corps, désormais perdus dans une substance étendue "partout la même" (Descartes)? La monade de Leibniz, mais aussi le conatus de Spinoza peuvent être vus comme des tentatives de réponse à cette question. Inversement, dans l'empirisme, on s'attache à l'esprit et à sa structure mémorielle unique. On invite des études en rapport avec l'individuation du corps ou de l'esprit afin d'approfondir cette perspective historique et philosophique.My area of specialization is early modern philosophy, particularly the philosophies of Descartes and Spinoza.  I have published several books and articles on these authors' theories of knowledge, conceptions of mind-body interaction, and on their views of the passions and sensation.  This particular research deals both with 17th-century physics, and with the anthropological arisal of a new concepttion of personal identity in the early modern period (17th-18th centuries).Je suis spécialiste du rationalisme du XVIIe siècle, notamment de Descartes et Spinoza, sur qui j'ai publié plusieurs ouvrages et articles reliés à la connaissance, au rapport esprit-corps, aux passions et sensations. Cette recherche s'inscrit à la fois dans la physique du XVIIe siècle, et dans les conceptions anthropologiques reliées à la naissance d'une nouvelle conception de l'individualité personnelle à la période moderne (XVIIe-XVIIIe siècles).The student will do readings on the philosopher of his or her choice.  The professor will share her research with him or her and will initiate him of her to: 1) completing a bibliographical search in electronic specialized catalogs, 2) using electronic bibliographies such as Endnote.  The student will be able to participate in a French-speaking reading group in early modern philosophy with other students interested in early modern philosophy.  An understanding of how research and teaching work in Canada will also be provided.  Although the research can be completely conducted in English with the professor, the student will be able to take advantage of the French-speaking milieu in order to improve his or her linguistic competences in French.L'étudiant(e) réalisera ses lectures en rapport avec le ou les philosophes de son choix. La professeure partagera sa recherche, lui indiquera comment s'initier à la gestion des banques de données bibliographiques (Endnote) et à la recherche bibliographique spécialisée dans les catalogues informatisés. Le stagiaire pourra participer avec d'autres étudiants à un groupe de lecture en philosophie moderne.Une prise de connaissance du système de la recherche et des colloques tout autant que de l'enseignement au Canada sera développée.- University degree in philosophy (undergraduate or graduate).- Desire to specialize oneself on a 17th or 18th-century philosopher, with a good preliminary knowledge of him or her.- Personal qualities: being dynamic and open-minded (UQTR is a very socia
Cette recherche entend approfondir les liens déjà notés par Damasio entre les neurosciences actuelles et la philosophie de Spinoza et ouvrir les pratiques psychologiques l’intégration de la théorie des affects de Spinoza.I am Associate Professor at Université du Québec à Trois-Rivières and a regular member of the "CIREM 16-18 - Pôle UQTR: Laboratoire sur l'histoire et la pensée modernes" (cirem16-18.ca).  My area of specialization is early modern philosophy, particularly the philosophies of Descartes and Spinoza.  I have published several books and articles on these authors' theories of knowledge, conceptions of mind-body interaction, of consciousness, and on their views of the emotions and sensation. À titre de professeure agrégée et membre du groupe de recherche "CIREM 16-18 - Pôle UQTR: Laboratoire sur l'histoire et la pensée modernes" (cirem16-18.ca), je suis spécialiste du rationalisme du XVIIe siècle, notamment de Descartes et Spinoza, sur qui j'ai publié plusieurs ouvrages et articles reliés à la connaissance, au rapport esprit-corps, à la conscience, aux émotions et sensations. The student will do readings on Spinoza and the neurosciences.  The professor will share her research with him or her and will initiate him of her to: 1) completing a bibliographical search in electronic specialized catalogs, 2) using electronic bibliographies such as Endnote.  The student will be able to participate in a French-speaking activities in early modern philosophy (notably a conference in June) with other students interested in early modern philosophy.  An understanding of how research and teaching work in Canada will also be provided.  Although the research can be completely conducted in English with the professor, the student will be able to take advantage of the French-speaking milieu in order to improve his or her linguistic competences in French.L'étudiant(e) réalisera des lectures sur Spinoza et les neurosciences. La professeure partagera sa recherche, lui indiquera comment s'initier à la gestion des banques de données bibliographiques (Endnote) et à la recherche bibliographique spécialisée dans les catalogues informatisés. Le stagiaire pourra participer avec d'autres étudiants à des activités (notamment un colloque en juin) en philosophie moderne.Une prise de connaissance du système de la recherche et des colloques tout autant que de l'enseignement au Canada sera développée.
Dans ce projet, nous examinerons le lien entre raisonnement symbolique-verbal et traitement de l'information émotive. Suite à l’exposition à un événement hautement émotif, la plupart des individus auront des pensées involontaires fréquentes reliées à l’événement (intrusions), ainsi qu'une biais attentionnel involontaire envers ces stimuli. On peut mesurer, dans le cerveau, une bonification du traitement perceptuel des stimuli reliés l'événement hautement émotif à l'aide de la technique d'électrophysiologie. La fréquence de ces pensées intrusives et du biais attentionnel devrait diminuer graduellement avec le temps. Cette atténuation serait entre autres due au réencodage des traces mnésiques perceptuelles en représentations plus abstraites, processus qui devrait être facilité par de meilleures capacités de raisonnement symbolique. Dans ce projet, nous utiliserons un paradigme de trauma analogue qui présente un événement émotif en laboratoire. Nous mesurerons les intrusions et le biais attentionnel à l'égard des stimuli émotifs à l'aide de tâches expérimentales en mesurant l'activité électrophysiologique du cerveau. Nous examinerons si les habiletés de raisonnement symbolique-verbal sont reliées à ces mesures. Nous tenterons aussi d'induire expérimentalement un traitement plus symbolique des stimuli, dans un groupe expérimental, et comparerons la performance à un groupe contrôle. Le projet permettra d'étudier les bases neurophysiologiques de l'interaction entre processus cognitifs de haut niveau et émotions.I work on the interaction between emotion and cognition, examining how mood and emotional value affect cognitive processes such as reasoning, attention, and working memory. I also examine the reverse direction: how higher level cognitive abiltiies shape emotional experiences. I use methods from experimental cognitive psychology and neuroscience to examine the bases for this interaction mostly in healthy participants, but also in some forms of psychopathology, including PTSD.Je travaille sur l'interaction entre émotion et cognition. J'examine comment l'état affectif ou le contenu affectif module différentes fonctions cognitives, incluant le raisonnement, l'attention, et la mémoire de travail. J'étudie aussi la relation inverse: comment nos processus cognitifs de haut niveau influencent l'expérience des émotions. J'utilise des méthodes issues de la psychologie cognitive expérimentale et des neurosciences pour examiner les bases de ces interactions principalement dans les participants tout-venant, mais aussi dans certains psychopathologies, incluant l'état de stress post-traumatique.The student will be responsible for programming the task and setting up the experimental procedure. S/he will also be the main person responsible for data collection (including acquisition of electrophysiological data) and data processing. Statistical analyses and interpretation of results will be done jointly with the supervisor. The student will write a research report under the supervision of the  researcher.L'étudiant sera responsable de programmer la tâche  et créer la procédure expérimentale. Il/elle sera responsable de la collecte de données (incluant l'acquisition de données électrophysiologiques). Les analyses statistiques et l'interprétation des résultats sera faite conjointement avec la superviseure. L'étudiant écrira un rapport de recherche avec le soutien de la chercheuse responsable du projet. The student should have a good background in cognitive psychology, psychophysiology, and/or neuroscience. The project also requires good learning skills for some technical aspects (programming, acquisition of psychophysiological data, use of EEG) though training will be provided.
Il a été récemment démontré que les renforts unidirectionnels (UD) à fibres naturelles de lin, obtenus par les procédés de fabrication du papier, diminuent la disparité des propriétés en tension mesurées sur des stratifiés unidirectionnels de type [0]n. Ceci est causé par la présence du liant papier qui évite la propagation de fissure le long des fibres UD lors de la rupture. Afin de vérifier le comportement du stratifié pour diverses températures et taux d'humidité, il est proposé de faire une série d’essais en flexion sur des stratifiés [0]n et quasi-isotropes. Nous voulons vérifier par ces essais l'influence du liant papier sur le comportement du composite soumis à diverses températures et taux d'humidité. Il est aussi prévu d'évaluer l'influence du liant papier sur l'expansion thermique du composite par des essais TMA.Après une brève revue de la littérature sur le sujet, le candidat et le superviseur définiront une ou deux configurations de plaques à mouler par le procédé de moulage par transfert de résine (RTM). Les couches de renfort seront d'abord fabriquées en laboratoire puis utilisées pour mouler les plaques. Les échantillons de test de DMA et TMA seront finalement coupés des plaques, suivant les procédures ASTM appropriées, puis testés sur les appareils. Les résultats obtenus seront comparés à la littérature pour des stratifiés similaires en fibres de lin et de verre. Cette comparaison permettra de positionner, en termes de comportement thermomécanique, le comportement des stratifiés quasi isotropes UD-lin /papier, tout en permettant à l'élève d'élargir ses connaissances sur les matériaux composites. Un rapport final sera donc rédigé pour mettre en évidence les particularités associées au comportement des renforts UD de lin à liant papier.Specialist in molding, characterization and modeling of polymer matrix composite materials, the supervisor has extensive experience in the design of composite parts for various industrial sectors. He is currently working on the development of natural fiber laminated composites made of hemp or flax fibers obtained from unidirectional (UD) layers of reinforcement fabricated using paper manufacturing processes. The objective is to develop laminated composites with maximized properties by maintaining the orientation of the fibers during handling and molding which is made possible by the addition of a thin binder layer of paper or mat at the surface of the UD fibers.Spécialiste du moulage, de la caractérisation et de la modélisation des matériaux composites à matrices polymériques, l'encadrant possède une vaste expérience en conception de pièces composites pour divers secteurs industriels. Il travaille actuellement au développement de composites stratifiés à fibres naturelles de chanvre et de lin obtenus à partir de couches de renforts unidirectionnelles (UD) obtenues par les procédés de fabrication du papier. L'objectif est de développer des composites stratifiés aux propriétés maximisées, obtenues en maintenant l'orientation des fibres pendant la manipulation et le moulage par l'ajout d'une mince couche de liant papier ou mat en surface des fibres UD.Under the supervision of the professor, the student will be in charge of the whole project, from the literature review at the beginning up to the redaction of final project report. Follow-up will be done with the supervising teacher according to a pre-established schedule. The project will follow these general tasks:- Literature review- Manufacture of reinforcements (with the support of a PhD student)- Plate molding (with the support of a PhD student)- Preparation of DMA and TMA test samples and test setup- Testing- Results analysis- Final reportSous la supervision du professeur, l'étudiant sera en charge de tout le projet, de la revue de la littérature au début jusqu'à l'obtention des résultats et la rédaction du rapport final de projet. Le suivi sera fait avec le professeur superviseur selon un échéancier préétabli. Le déroulement global du projet suivra les étapes suivantes:- Accueil et revue de littérature- Fabrication des renforts (avec le support d'un étudiant au doctorat)- Moulage des plaques (avec le support d'un étudiant au doctorat)- Préparation des échantillons d'essai DMA et TMA- Essais au laboratoire- Analyse des résultats- Rapport finalThe candidate must have a knowledge base on composite materials and be interested in these materials and their applications. He must have very good laboratory skills and be autonomous in the search for solutions. Knowledge in the molding and characterization of composite materials, especially on DMA, TMA and/or DSC equipments, would be an asset.
This project involves programming new experiments and analsyes as well as improving existing ones to increase lab productivity.Nous nous intéressons au cerveau et à la moelle épinière en générale avec une spécialisation sur la neurophysiologie de la douleur. Nos expérience demande des stimuli contrôlés et des analyses complexes.We are interested in brian and spinal cord functions and we specialize on pain neurorophysioly. Experimental designs require controlled delivery of stimuli and complex analyses.Le rôle du candidat est de participer à plusieurs expériences pour aider les étudiants et postdocs à améliorer leur collecte et analyses de données.The role is to participate to several experiments with many students and postdocs to help them improve their data acquisition and analyses.Programmation avec différents logiciels incluant Matlab.
L'Objectif de ce projet de recherche est de mieux comprendre comment les fonctions cognitives peuvent inhiber la douleur et le réflexe de flexion et comment il est possible d'améliorer cette régulation par des techniques de neurostimuation. Le protocole de neurostimulation impliquera tDCS ou TMS avec un système performant qui permet de mesurer les potentiels évoqués pendant la neurostimulationsThe laboratory is part of a interdisciplinary research group (CogNAC) generaly interested by fonctions and behaviours of the brain and spinal cord. The lab more specificially investigates pain and nociceptive reflex regulation in various conditions and clinical population and combines several electrophysiological techniques including EEG, evoked potentials and neurostimulation methods (TMS and tDCS).Le laboratoire fait partie d'un groupe de recehrche interdisciplinaire qui s'intéresse au fonctions et aux comportements produits par le système nerveux central. Nous nous intéressons plus particulièrement au mécanismes de régulation de la douleur et des réflexes nociceptifs dans différentes conditions et chez différentes populations cliniques.Literature review, data collection and analyses, statistics and presentation or wroten report to summarize the results.Revue de littérature, collecte et analyses de données, statistiques, présentation ou rapport de recherche pour résumer les résultats du projet réalisé.The candidate should be in a field related to the research them, including physiology, psychology, mecidal or paramedical studies. The most important quality that the candidate should have is interest for pain research and the ability to work in a team.
La douleur chronique a un impact majeur sur les individus atteints d'un syndrome douloureux chronique et sur la société. Le but de ce projet est de développer des protocoles innovateurs de neurostimulation pour soulager la douleur en activant des réseau de régulation de la douleur.The general field of study is neuroscience. We specialize in the study of pain neurophysiology using various methods to understand pain mechanisms, pain pathophysiology and we aim at improving chronic pain management through innovative strategies that can be implemented in interdisciplinary interventions.Le champs d'étude générale est le domaine des neurosciences. Nous sommes spécialisés sur l'étude de la neurophysiologie de la douleur pour mieux comprendre les mécanismes physiologique et pathologique de la douleur et notre objectif est de développer des méthode innovatrice pouvant s'intégrer dans une approche multidisciplinaire pour traiter la douleur chronique.Litterature review, data collection and analysis, statistics and report writing to summarize the project. This will be done in a very  nice environment and a collaborative team including the supervisor that is in the lab dayly. Revue de littérature, collecte et analyses de données, statistiques et rapport de recherche pour résumer le projet et les résultats. Cece sera réalisé dans un environement des plus agréables avec une équipe collaborative, incluant le superviseur qui est présent au laboratoire quotidiennement.Basic knowledge is physiology, psychology or biology is usefull but th most important is a strong motivation to study pain. Everything is specialzed and will be taught to the trainee.
Le projet de recherche porte sur l'impact du stockage nival sur la magnitude des débits d'étiage. Le candidat analysera les chroniques historiques de précipitations (pluie et neige) et de débit afin de déterminer l'influence du stockage nival sur la magnitude des débits d'étiage pour plusieurs bassins-versants du Québec, Canada.  Alors que l'influence du stockage nival sur la dynamique des crues printanières est relativement bien connue, son influence sur la magnitude et l'occurrence des débits minimum (étiage) demeure comparativement peu connue. Une attention croissante est portée aux débits d'étiage par les gestionnaires de barrages qui doivent assurer un débit écologique minimum. Dans la perspective ou les changements climatiques devraient réduire le stockage nival des bassin-versant, il est important de comprendre quelle sera l'influence de cette diminution de la neige sur les débits d'étiage en été.My field of research is cold region hydrology and glaciology. I specialize in the study of the interactions between climate and snow and ice processes and their infuence on water resources downstream.Mon programme de recherche porte sur l'étude des interactions entre le climat,  la neige et les glaciers. Je m'intéresse particulièrement à l'influence des changements climatiques sur la contribution hydrologique de la neige et des glaciers en milieux arctiques et alpins. The student will aquire the database necessary from this project from public sources, organize the data, and conduct statistical analyses under my supervision. The student will outline the main results in a brief report at the end of his internship.L'étudiant sera responsable d'aquérir la base de données à partir de sources publiques. L'étudiant organisera les données et performera les analyses statistiques pour identifier les relations entre les données de précipitation (pluie et neige), la température et les débits hydrologiques. L'étudiant rédigera un bref rapport de ses résultats à la fin de son stage.- Good data analysis skills- A background in hydrology and related disciplines (meteorology, climatology)- Experience with matlab, R or other programming language is desirable but not mandatory
Ce projet de recherche testera l'hypothèse que l'amplitude des crues saisonnières peut être prédite avec un temps d'anticipation de 1 à 3 mois. Les crues dans le sud du Québec, Canada, sont majoritairement causées par des processus cryosphériques. La quantité de neige accumulée en hiver et la rapidité de la fonte au printemps sont les deux facteurs principaux supposés contrôler l'amplitude des crues printanières. D'autres processus sont aussi importants, comme la profondeur de gel du sol, la fréquence et l'intensité des événements de pluie-sur-neige au printemps, et les embâcles de glace en rivières. Ce projet utilisera des données historiques de précipitation, température et débits de rivières ainsi que des prédictions saisonnières émises par le service national de météorologie (Environnement Canada) pour calibrer et test un modèle statistique de prédiction saisonnière dans un bassin expérimental. La méthode pourra être appliquée à d'autres bassins sensibles aux crues. Ce projet a le potentiel d'apporter des connaissances et outils importants pour la gestion de l'eau et l'évaluation des risques liés aux crues saisonnières.My field of research is cold region hydrology and glaciology. I specialize in the study of the interactions between climate and snow and ice processes and their influence on water resources downstream.Mon programme de recherche porte sur l'étude des interactions entre le climat,  la neige et les glaciers. Je m'intéresse particulièrement à l'influence des changements climatiques sur la contribution hydrologique de la neige et des glaciers en milieux arctiques et alpins. The student will acquire the database necessary from this project from public sources, organize the data, and conduct statistical analyses under my supervision. The student will outline the main results in a brief report at the end of his internship.L'étudiant sera responsable d'acquérir la base de données à partir de sources publiques. L'étudiant organisera les données et performera les analyses statistiques pour identifier les relations entre les données de précipitation (pluie et neige), la température et les débits hydrologiques. L'étudiant rédigera un bref rapport de ses résultats à la fin de son stage.- Good data analysis skills- A background in hydrology and related disciplines (meteorology, climatology)- Experience with matlab, R or other programming language is desirable but not mandatory

Les problèmes de comportement extériorisés pendant la petite enfance se définissent par un nombre élevé de crises de colère, un indice élevé d’agressivité envers les pairs ainsi qu’une difficulté à contrôler son impulsivité (El-Sheikh & Erath, 2011). Les enfants présentant des problèmes de comportement extériorisés pendant la période préscolaire montrent davantage de difficultés académiques et des problèmes d’adaptation dès leur entrée à l’école, ce qui les conduit plus fréquemment au décrochage scolaire (Paget et al., 2015; Theunissen et al., 2015). Cette déscolarisation précoce peut augmenter, à son tour, les risques respectifs de présenter des troubles psychologiques, de vivre de la délinquance et de la toxicomanie à l’adolescence  (Esch et al., 2014; Maynard et al., 2015). Devant ces effets délétères, il est incontournable de s’intéresser précocement aux problèmes de comportement extériorisés chez les enfants. Plusieurs travaux de recherche se sont intéressés aux facteurs précoces liés aux problèmes de comportement extériorisés chez les enfants d’âge préscolaire. À ce chapitre, des recherches ont démontré que la régulation émotionnelle, la qualité des interactions maternelles et l’attachement parent-enfant étaient associés aux problèmes de comportement extériorisés (Dubois-Comtois et al., 2015). La sensibilité maternelle est un levier d’intervention bien reconnu et étudié pour ses effets directs sur l’amélioration de la régulation émotionnelle et ses bienfaits pour contrer les problèmes de comportement extériorisés chez l’enfant (Moss et al., 2011). Depuis quelques années, d’autres chercheurs se sont intéressés à un nouvel aspect de cette régulation, celui de la régulation du sommeil en lien avec les problèmes de comportement extériorisés. La majorité de ces travaux concernent des enfants d’âge préscolaire issus de la population normale (Bélanger et al., 2015) ou d’échantillons d’enfants représentatifs de la population (Gregory & O'Connor, 2002; Touchette et al., 2007). Les résultats de ce projet permettront d'implanter ce projet auprès d’une population vulnérable.Je suis professeur-chercheur de psychoéducation à l'Université du Québec à Trois-Rivière (campus Québec). J'ai obtenu un doctorat en recherche et en intervention en psychologie de l’Université de Montréal en 2007. J'ai poursuivi des études postdoctorales dans un laboratoire de santé mentale chez les enfants et les adolescents, à Paris, de 2007 à 2011. Parallèlement, j'ai exercé comme clinicienne-chercheuse sur les troubles de sommeil à l’Hôtel-Dieu de Paris. Mon champ de spécialisation est le sommeil de l'enfant ainsi que le développement des troubles extériorisés et intériorisés dans le domaine de la petite enfance.Actuellement, le projet est déjà bien implanté dans les milieux de garde. Ce projet sera à son paroxysme de collecte de données à l'été 2018. Le rôle de l'étudiant est de se joindre à l'équipe de collecte de données, cette dernière est effectuée en binôme. Par conséquent, vous serez formé à la passation de tests psychométriques (e.g., questionnaires, actigraphie (enregistrement de sommeil dans le milieu naturel pendant 3 jours) ainsi qu'aux instructions du protocole de recherche pour évaluer l'enfant à son domicile. Vous apprendrez à saisir les données obtenues au fur et à mesure du projet. Selon vos besoins de formation, il est possible d'ajouter des tâches de recherche auxquelles vous souhaiteriez être formées.Des connaissances sur le développement de l'enfant sont considérées comme un atout essentiel chez l'étudiant puisque le recrutement du projet de recherche repose sur un devis corrélationnel où 60 enfants âgés entre 3 et 5 ans sont recrutés dans les milieux de garde dans la région de Québec. Puisque la tâche principale est de se joindre à l'équipe de collecte de données de ce projet au domicile des familles participantes, les compétences requises sont de présenter d'excellentes habiletés sociales, présenter de la rigueur dans les tâches effectuées, et avoir un excellent sens de l'organisation.
Les activités de transport représentent un coût significatif dans une chaîne de valeur. Par la réduction des distances parcourues (gain en efficience), les tournées de camion avec retour en charge (REC) engendrent des économies à la fois pour les entreprises de transport que leurs clients (expéditeurs). Des économies additionnelles sont envisageables par la planification collaborative des REC entre plusieurs expéditeurs. Il y a un intérêt croissant à la fois dans la littérature scientifique que dans l'industrie pour cette pratique d’affaires dite de collaboration horizontale (mutualisation). Cependant, plusieurs questions demeurent en suspens lorsque des entreprises souhaitent implanter une pratique logistique collaborative en REC. Ce stage aborde des questions à la fois de nature économique et logistique via le traitement et l’analyse d’une base de données détaillant deux cas industriels réels dans le secteur du recyclage et forestier avec plus de 70 000 livraisons/année par quatre expéditeurs. Spécifiquement, lorsqu’un expéditeur souhaite estimer sa performance individuelle à exécuter son plein potentiel en REC, il doit dans un premier temps être en mesure d’établir ses REC actuels (plan historique). Pour ce faire, une approche est de recourir aux données retraçant son historique des activités de transport. Or, ces données présentent des lacunes et des hypothèses doivent être développées afin de reconstituer un plan historique réaliste. Dans un deuxième temps, une analyse approfondie du plan historique selon divers critères de performance et fonctions de coût doit permettre d’établir une base de comparaison afin de dégager l’économie totale issue d’une planification collaborative (plan optimisé) et de décomposer le continuum de performance des REC dans chacun des plans. Pour établir l’économie par expéditeur, diverses règles de partage entre le transporteur et le ou les expéditeurs impliqués sur chaque REC sont envisageables et doivent ainsi être développées puis appliquées dans un troisième temps.Operations management and business engineering in value chains with interfirm collaboration in logistics and transport as a vector of competitiveness.La gestion des opérations et l’ingénierie des affaires dans les chaînes de valeur avec la collaboration interentreprises en logistique et transport comme vecteur de compétitivité.Although regular meetings will take place between the intern and the supervisor, he/she will play a leading role in the organization and execution of his/her research work in order to complete the three phases of the internship successfully and on time. Thus, the intern will be responsible for the processing of the data and then the analysis and synthesis of the results. Supported by a supervisor and by directed reading in the literature, he/she will be required to apply on both industrial case studies existing components (specifically on the hypotheses to reconstitute realistic historical plan, performance criteria, cost functions and savings sharing rules on a backhaul) but also to be creative in the proposal/adaptation of novel alternatives. Participation in a summer school is planned as well as exchanges where necessary with the shippers involved in the two industrial cases.Bien que des rencontres régulières auront lieu entre le/la stagiaire et le superviseur, il/elle jouera un rôle de premier plan dans l’organisation et la réalisation de ses travaux de recherche afin de mener à terme avec succès et dans les délais impartis, les trois phases du stage. Ainsi, le/la stagiaire sera responsable du traitement des données puis de l’analyse et de la synthèse des résultats. Appuyé par son superviseur et des lectures ciblées de la littérature, il/elle sera appelé à mettre en application dans les deux cas industriels réels des composantes connues (spécifiquement; sur les hypothèses de reconstitution du plan historique les critères de performance, les fonctions de coût et les règles de partage de l’économie d’un REC) mais également à faire preuve de créativité par la proposition/adaptation d’alternatives novatrices. La participation à une école d'été est prévue ainsi que des échanges au besoin avec les expéditeurs impliqués dans les deux cas industriels.Demonstrate autonomy, initiative, a sense of synthesis and rigor in carrying out the research work.Proficiency in Microsoft Excel and Access (or similar software), both for data processing and analysis as well as for the preparation of tables and graphs showing results.Programming skills (script) and professional experience and/or theoretical knowledge in the field of transport logistics are an asset.
Dans les dernières années, le nombre et la gravité des incendies de forêt est en constante augmentation, en raison de conditions plus sèches et plus chaudes dans plusieurs régions du monde. Les coûts associés à ces incendies de forêt sont importantes en termes de vies, de dommages matériels et de perte des ressources naturelles. Dans ce contexte, nous proposons une nouvelle façon de prévenir la propagation des feux de forêt avec une approche passive : les arbres ignifuges. Certaines espèces d’arbres ont déjà été identifiées comme plus résistantes à la chaleur dégagée par les incendies de forêt, la plupart du temps en raison d’un taux d’humidité plus élevé. Cependant, il n’existe pas d’arbres totalement ignifuges.Notre groupe de recherche a développé au cours des 10 dernières années une expertise dans la modification chimique des fibres lignocellulosiques, surtout la phosphorylation des fibres. Nous avons maintenant la capacité d’obtenir des fibres avec un niveau élevé de groupes phosphate greffées sans dégradation des fibres. Les fibres phosphorylées ont plusieurs applications potentielles intéressantes donc des propriétés ignifugeantes, isolantes, d’absorption d’eau et d’ions. Nous essayons maintenant de conférer des propriétés ignifuges aux arbres en leur donnant la capacité de produire la cellulose phosphorylé. La cellulose phosphorylée pu être localisée dans l’écorce (pour protéger l’arbre) ou dans les fibres du bois (pour produire des fibres ignifuges possédant une valeur commerciale).Il s’agit d’un nouveau projet qui est dans une phase préliminaire. Nous allons explorer la possibilité d’utiliser des processus physiologiques existants (enzymatiques ou autres) pour produire la cellulose phosphorylé. Nous voulons également d’identifier les espèces avec un potentiel prometteur pour cette modification. Les travaux expérimentaux seront planifiés et réalisés dans notre laboratoire à l’UQTR en collaboration avec des experts biologistes de l’UQTR et l’Université de Limoges (France), au sein de la Chaire de recherche internationale Limoges-UQTR Our research projects are mainly in the field of natural fibers. We are interested in the functionalization or chemical modification of wood or plant fibers to give them new properties, for example flame retardant, water or grease barrier, ion-exchange, and water absorbent. These modified fibers can be used as a standalone material or in biosourced composites. Our research is realized in an interdisciplinary environment with frequent collaborations with biologist and engineers.Nos projets de recherche se situent principalement dans le domaine des fibres naturelles. Nous nous intéressons à la fonctionnalisation et à la modification chimique des fibres de bois ou de plantes pour leur donner de nouvelles propriétés : ignifuges, barrière à l’eau ou la graisse, échangeur d’ions et absorbant. Ces fibres modifiées peuvent être utilisés comme un matériel autonome ou sous forme de matériaux composites biosourcés. Notre recherche se fait dans un milieu interdisciplinaire avec de fréquentes collaborations avec des biologistes et des ingénieurs.Under the supervision of a graduate student or PDF, the student will realize the experimental plan developed by the research team. He will realize the experimental setup needed to modify the cellulose or fiber samples and evaluate their properties: flame tests, chemical and physical characterization, phosphorus content etc. With the help of a supervisor, the student will compile and analyze the results generated during each experimental run.Sous la supervision d’un étudiant diplômé ou d’un stagiaire postdoctoral, le stagiaire réalisera le plan expérimental mis au point par l’équipe de recherche. Il réalisera le montage expérimental nécessaire afin de modifier les échantillons de cellulose ou de fibre et d’évaluer leurs propriétés : tests de flamme, caractérisation physique et chimique, contenu en phosphore etc. Avec l’aide d’un superviseur, le stagiaire compilera et analysera les résultats obtenus au cours de chaque essai expérimental.Formation in biology, biochemistry, chemistry or chemical engineering with some knowledge of basic chemical analysis techniques: titrations, FTIR and UV/visible spectrophotometry.
Notre groupe de recherche a développé au cours des 10 dernières années une expertise dans la modification chimique des fibres lignocellulosiques, surtout la phosphorylation des fibres. Nous avons maintenant la capacité d’obtenir des fibres avec un niveau élevé de groupes phosphate greffées sans observer de dégradation des fibres. Les fibres phosphorylées ont plusieurs applications potentielles intéressantes : matériaux ignifuges, isolation, absorption d’eau et d’ions etc. La dernière application est l’un des plus intéressantes. Des travaux précédents ont montré que les fibres phosphorylées peuvent absorber rapidement une grande quantité d’une variété de cations métalliques. Leur efficacité est similaire à celle des résines échangeuses d’ions synthétiques, mais les fibres phosphorylées sont fabriquées plus facilement en utilisant un procédé respectueux de l’environnement, peuvent être complètement séchées afin de réduire les coûts de manutention et de transport et n’ont pas besoin d’être insérées dans une colonne. Même si les fibres phosphorylées sont d’excellents échangeurs d’ions, elles n’ont pas une affinité importante pour les contaminants organiques trouvés dans plusieurs types d’eaux usées. Par conséquent, le projet proposé consiste en l’évaluation de l’ajout de microparticules inorganiques de la famille des zéolites à la fibre phosphorylée pour améliorer l’élimination des contaminants organiques. Il a déjà été démontré que les zéolites peuvent facilement être retenues dans un matelas fibreux. Toutefois, la charge anionique élevée des fibres phosphorylées peut nuire à la rétention des particules zéolite. Nous proposons deux approches pour résoudre ce problème : l’utilisation d’un agent de rétention cationique ou la cationisation de la zéolite avant l’ajout aux fibres avec un tensioactif cationique. Nous prévoyons une bonne rétention des particules zéolite dans le matelas fibreux et une meilleure élimination des contaminants organiques. Nous évaluerons l’efficacité du mélange fibres phosphorylées/zéolite avec solutions modèles synthétiques et de véritables eaux usées provenant d’usines de pâtes et papiers.Our research projects are mainly in the field of natural fibers. We are interested in the functionalization or chemical modification of wood or plant fibers to give them new properties, for example flame retardant, water or grease barrier, ion-exchange, and water absorbent. These modified fibers can be used as a standalone material or in biosourced composites.Nos projets de recherche se situent principalement dans le domaine des fibres naturelles. Nous nous intéressons à la fonctionnalisation et à la modification chimique des fibres de bois ou de plantes pour leur donner de nouvelles propriétés : ignifuges, barrière à l’eau ou la graisse, échangeur d’ions et absorbant. Ces fibres modifiées peuvent être utilisés comme un matériel autonome ou sous forme de matériaux composites biosourcés.Under the supervision of a graduate student or PDF, the student will prepare zeolites or cationized zeolites and phosphorylated fibers,  metal ion and organic contaminant solutions and realize the experimental setup needed to test the fibers. He will determine the residual concentration of metal ions and organic contaminants by various analytical techniques. With the help of a supervisor, the student will compile and analyze the results generated during each experimental run.Sous la supervision d’un étudiant diplômé ou d’un stagiaire postdoctoral, l’étudiant préparera les zéolites ou les zéolites cationisées et les fibres phosphorylées, les solutions d’ions métalliques et de contaminants organiques et réalisera le montage expérimental pour tester les fibres. Il déterminera la concentration résiduelle des ions métalliques et des contaminants organiques par diverses techniques d’analyse. Avec l’aide d’un superviseur, l’étudiant compilera et analysera les résultats obtenus au cours de chaque série d’expériences.Formation in chemistry or chemical engineering with some knowledge of basic chemical analysis techniques: titrations, FTIR and UV/visible spectrophotometry.

But: Identifier et comparer les capacités olfactives générales et l’organisation cérébrale au cours du développement chez les souris voyantes et anophtalmesIl est largement admis que les aveugles (notamment dans le cas où la cécité est survenue lors de la période précoce) sont plus sensibles aux informations auditives et tactiles. Les souris anophtalmes, tout comme l’humain aveugle précoce, montrent une activation du cortex visuel primaire(V1) et du thalamus visuel, lors de tâches auditives ou somesthésiques, et langagières. Des changements structurels ont également été démontrés dans les voies de communication corticocorticales, calleuses et sous-corticales et dans les volumes et épaisseur des aires corticales sensorielles. En ce qui concerne leur odorat, leur suprématie reste étonnamment controversée. Certaines études rapportent de meilleures capacités de détection, de discrimination, d’identification olfactive, alors que d’autres n’ont pu prouver de meilleures performances olfactives. Chez l’aveugle précoce, une étude récente rapporte une activation du cortex visuel induite par les odeurs et le bulbe olfactif est plus gros que les voyants. À ma connaissance, aucune étude ne s’est, à ce jour, intéressée à évaluer les capacités olfactives et l’activation cérébrale induite par les odeurs chez le sujet anophtalme au cours du développement.Etude 1 : Déterminer les performances olfactives (sensibilité, discrimination…), et les corrélats neurologiques associés, et si ces réponses sont stables au cours du développement chez les souris voyantes. Etude 2 : Déterminer les performances olfactives, et les corrélats neurologiques associés, et si ces réponses sont stables au cours du développement chez les souris anophtalmes. Nous comparerons ensuite les réponses des 2 phénotypes. Mon expertise se situe dans le domaine de l’éthologie développementale et des neurosciences des systèmes sensoriels.Au cours de ma carrière, j’ai pu développer une forte expertise dans l’étude du développement des comportements contrôlés par l’olfaction, et plus particulièrement, la communication chimique et les corrélats neurologiques impliqués dans la relation mère-jeunes chez le rongeur (souris, rat).L'étudiant devra réaliser toutes les expériences en laboratoire, analyser les données et réaliser la rédaction d'un rapport de stage.Intérêt pour les sciences du comportement. 
Ce présent projet en équipe vise à étudier l’influence de la vision sur la plasticité intermodale des stimuli sensoriels dans le cerveau en développement. Chez la souris, le système visuel devient opérationnel vers l’âge de 15 jours, période charnière qui coïncide avec d’importants changements physiologiques, cognitifs et comportementaux. Fonctionnels à la naissance, les sens olfactif et nociceptif sont cruciaux pour la survie de l’individu tout au long de la vie, que ce soit pour localiser une source de nourriture, éviter un prédateur ou se protéger d’un danger, entre autres. De façon surprenante, les modifications des systèmes olfactif et nociceptif au cours du développement précoces sont, à ce jour, peu étudiés chez la souris. Afin de mieux comprendre l’influence de la vision sur la plasticité cérébrale, nous utiliserons une nouvelle souche de souris, ZRDBA; modèle unique nous permettant d’étudier les conséquences de la présence/absence de la vue sur l’intégration intermodale sensorielle. Cette souche génère deux phénotypes exprimés au sein d’une même portée : des souriceaux anophtalmes ou des souriceaux voyants en proportions égales. Ce modèle nous permettra d’étudier: 1) le traitement des stimulations nociceptives ou olfactives, 2) l’intégration intermodale entre l'olfaction et la nociception, et 3) les fonctions cognitives, émotionnelles et sociales des souris en développement. Le but étant d’examiner toutes ces caractéristiques avant et peu après l’ouverture des yeux, à l’aide de méthodes neuroanatomiques, de techniques d’imagerie fonctionnelle et structurelle, d’électrophysiologie et comportementales.Ethologie développementale et neurosciences des systèmes sensorielsexpériences en laboratoire, analyse de données, rédaction d'un rapport de stageIntérêt pour les Sciences comportementales



En forêt boréale, la coupe à rétention variable a été récemment proposée comme alternative à la coupe totale afin de conserver des éléments d'habitats importants pour les communautés végétales et animales. Bien que la recherche suggère le maintien de la biodiversité et une augmentation du taux de croissance des tiges résiduelles, nous manquons toutefois d'information sur les effets de la coupe à rétention variable sur la mortalité post-récolte (à moyen et long terme) des tiges résiduelles. Les objectifs de ce projet sont de déterminer 1) les effets de la coupe à rétention variable sur le taux de mortalité des tiges résiduelles et 2) comment la configuration de la rétention et les conditions de sites (i.e. type de sol et régimes nutritifs et hydriques) influencent la mortalité post-récolte. Ce projet de recherche se tiendra dans la forêt boréale mixte de l'est du Canada.   Forest science, forest ecology, silviculture, ecosystem management, sustainable forest management, forest nutrition, forest regenerationScience forestière, écologie forestière, sylviculture, aménagement écosystémique, aménagement forestier durable, nutrition forestière, régénération forestièreThe student will be responsible for fieldwork, data capture, and database management. We also expect the student to conduct preliminary data analyses and to report his/her findings in a short report. Le stagiaire sera responsable des travaux de terrain, de la saisie des données et de la gestion de la base de données. Nous souhaitons également que le stagiaire exécute des analyses statistiques préliminaires et produise un bref rapport de ses découvertes.  Skills in forest ecology, fieldwork, database management, and statistical analysis. 
L’industrie forestière fait face à de plus en plus de contraintes pour l’exploitation des forêts naturelles, incluant les préoccupations écologiques des citoyens et les distances de plus en plus longues à parcourir pour accéder à la ressource. Les plantations à croissance rapide établies sur terres en friche près des villes représentent donc une avenue intéressante pour l’industrie et les propriétaires de lots. Elles permettent de produire du bois plus rapidement et sur de plus petites superficies, près des usines et de la main d’œuvre. L’expertise canadienne est cependant assez limitée en termes de pratiques sylvicoles appropriées à ces plantations et il n’existe à peu près pas de données sur la productivité de ces plantations en zone boréale. L'objectif de ce projet de recherche est d'évaluer la productivité d'une gamme de clones de peuplier hybrides sur tout le territoire du Nord-ouest du Québec, dans des plantations établies depuis 2002. Plusieurs clones ont été plantés dans différentes plantations allant du sud vers le nord, selon différents régimes de sylviculture intensive ou extensive. Ces plantations utilisent les clones développés par le Ministère des ressources naturelles du Québec ainsi que certains clones utilisés en Ontario. L’étudiant effectuera donc une campagne de remesure des plantations ainsi que l’analyse des données afin de produire des tables de rendement pour chacun des clones.The use of fast growing and high-yielding plantations is relatively new in Canada, due to the presence of vast natural forests. However, the always increasing demand for wood products, social preoccupations for native forests and the slow growth rates of these forests make intensively managed fast growing plantations increasingly interesting. For more than 12 years, we have established hybrid poplar plantations all over the region in order to develop silvicultural expertise and obtain productivity data.L'utilisation de plantations à croissance rapide et à haut rendement est relativement nouvelle au Canada, due à la présence de vastes forêts naturelles. Cependant, la demande toujours grandissante en produits du bois et la faible productivité des forêts naturelles font que les plantations à croissance deviennent de plus en plus intéressantes. Depuis plus de 12 ans nous avons établi des plantations de pleuplier hybrides intensivement aménagées afin d'acquérir l'expertise sylvicole et de recueillir des données de productivité de ces plantations.The student will be responsible for gathering the data in the field (with the help of a technician), and compilation of data.Next he/she will analyse the data to procude productivity tables and write a report and/or scientific publication.Le stagiaire sera responsable de la prise de données (avec un technicien) sur le terrain, de l'entrée et de la compilation des données.Ensuite il en fera l'analyse pour la production de tables de rendement et l'écriture d'un rapport scientifique et /ou publication.The student should have basic knowledge in dendrometry of trees.Must like working outside and have a a good understanding of statistical analyses. 

Le présent projet d’initiation à la recherche s’inscrit dans un programme de recherche plus vaste portant sur pratiques des créateurs entrepreneurs en région.  Les artistes qui sont entrepreneurs font face à une tension entre leurs pratiques créatives et leurs pratiques entrepreneuriales. Ceux-ci doivent trouver un compromis leur permettant d’exercer leur profession d’artiste de manière rentable et ce, sans pervertir leurs pratiques artistiques. Les pratiques artistiques et entrepreneuriales de ces individus se trouvent donc confrontées et ceux-ci doivent mettre en place des compromis leur permettant de concilier ces pratiques qui se rattachent à deux systèmes de valeurs distincts. La théorie de la justification de Boltanski et Thévenot (1991; 2006) sera utilisée afin de mettre au jour cette tension et la conciliation que les artistes entrepreneurs mettent en place afin de rendre leur pratique viable. Boltanski et Thévenot (1991; 2006) conçoivent six mondes présentant des systèmes de valeurs distincts ainsi que les tensions inhérentes à la rencontre de ces mondes et les compromis permettant la saine cohabitation de ceux-ci. Cette recherche a donc pour objectif d’étudier la manière dont les artistes entrepreneurs gèrent la tension entre leurs pratiques artistiques et entrepreneuriale sous la lentille de la théorie de la justification. Mes recherches s’ancrent dans le champ de l’entrepreneuriat. Précisément, j’étudie la pratique des entrepreneurs au sein des industries créatives et culturelles. Je tente d’analyser la tension au cœur des projets artistiques entre les pratiques entrepreneuriales et les pratiques créatives ainsi que les compromis qui permettent à ces entrepreneurs de vivre de leur art. Afin d’étudier cette tension et les compromis permettant de la gérer, je mobilise le cadre théorique de la justification de Boltanski et Thévenot (1991; 2006). Je préconise une approche méthodologique qualitative notamment des études de cas et l’entrevue semi-structurée comme méthode de collecte de données. Le candidat sera intégré à une équipe pilotée par un chercheur principal, qui assurera la supervision de ce dernier, et d’un cochercheur. En plus des réunions de l’équipe de recherche, le candidat participera à chacune des étapes de ce projet de recherche, l’objectif étant de l’initier à l’ensemble du processus d’un projet de recherche. Le projet peut se diviser en quatre étapes définies de la manière suivante :1. Recension des écrits. Pour cette première étape, le candidat sera invité à chercher dans les bases de données des articles portant sur le thème de la recherche. Il devra ensuite présenter les résultats de cette recherche documentaire dans un document écrit. 2. Cadre théorique. Lors de cette deuxième étape, le cadre théorique de la justification sera adapté à l’objet d’étude. Le candidat sera invité à s’initier aux aspects plus théoriques d’un projet de recherche. À cet effet, il participera à la rédaction du cadre théorique de la recherche.3. Collecte des données. Une collecte de données est prévue pour ce projet pendant la période estivale, et à cet effet le candidat pourra d’une part assister les professeurs à la rédaction du questionnaire d’entrevue semi-structurée. Et d’une autre part, il accompagnera les professeurs pour réaliser les entrevues semi-structurées (environ 20 entrevues pour la période estivale). Ceci lui permettra de développer une expertise pour collecter des données de nature qualitative. 4. Analyse des données. Suite à la retranscription des entrevues, le candidat assistera les professeurs pour coder le verbatim des entrevues à l’aide du logiciel NVivo et faire ressortir les grandes conclusions de la recherche.  L’étudiant doit posséder des connaissances en gestion et en management de niveau universitaire (par exemple, cours de première année universitaire en management). L’étudiant doit posséder de fortes capacités pour exécuter du travail intellectuel et analytique, notamment au niveau méthodologique en administration. Il doit être capable de lire de la documentation scientifique en français et en anglais. Il doit également posséder des compétences élevées en rédaction en français (l’anglais représente un atout pour la rédaction). Il doit au minimum maîtriser le logiciel de traitement de texte Word et la connaissance et maîtrise des logiciels EndNote et NVivo représente également un atout. 
Outil entièrement automatisé pour le port de circuits de signaux analogiques et mixtes dans un processus de technologie différent.Le but de ce projet est de développer un outil automatisé pour le port de circuits de signaux analogiques et mixtes. L'outil proposé est capable de connecter des circuits dans différentes fonderies et noeuds technologiques. L'outil automatisé de portage fournit une analyse rapide et robuste de la propriété intellectuelle (propriété intellectuelle) en utilisant la disposition, le plan d'étage et le routage existants entre les blocs. L'outil préserve les caractéristiques clés d'une disposition existante, y compris la correspondance des composants critiques et leur position relative. L'outil génère un schéma LVS (Layout Versus Schematic) et DRC (Design Rule Check) dans la technologie ciblée avec une intervention humaine minimale. L'introduction de notre outil automatisé de portage repose exclusivement sur les besoins du marché des semi-conducteurs, qui font face à d'énormes défis en termes de règles de conception complexes qui ne sont pas compatibles avec les générations précédentes. Ce projet répond également à un besoin immédiat dans le domaine des semi-conducteurs et à la transition historique des transistors CMOS planaires traditionnels vers FinFETs, en attendant toute solution adéquate. L'outil sera particulièrement utile dans divers secteurs différents, y compris les fournisseurs d'IP, les fonderies de silicium, etc. ... secteurs importants pour l'économie canadienne.Microsystems, VLSI, Thermal dynamics, Thermal monitoring on microsystem, Thermal diffusion on biological tissues. Technology IP Porting. Microsystèmes, VLSI, Dynamique thermique, Surveillance thermique sur microsystème, Diffusion thermique dans les tissus biologiques.Portage des IP entre  procédés technologiques.- Familiarity with the basic principles of digital signal processing (DSP).- Choosing the best model for implementation,- Implementation of a module in the Matlab-Simulink.BEEcube plateforme design flow,- Allow deepen the aspects related to the hardwa- Connaissance des principes de base du traitement du signal numérique (DSP).- Choisir le meilleur modèle pour la mise en œuvre,- Mise en place d'un module dans Matlab-Simulink.BEEcube plateforme design flow,- Autoriser à approfondir les aspects liés CMOS 65nm and 28 nmProcess Knowledge of programming languagesVB.Net, ASP.NET, HTML/CSS, SQL, Java, C++, C, C#, XML, QT, GWT, Programing Embedded Systems, Shell, Object-Oriented Design. Familiar with: Pascal, PL/SQL, UML, VBScript, Prolog, VHDL.- Pretty solid knowledge of digital signal processing and be familiar with Matlab, VHDL, Verilog

Le présent projet d’initiation à la recherche s’inscrit dans un programme de recherche plus vaste portant sur pratiques des créateurs entrepreneurs en région.  Les artistes qui sont entrepreneurs font face à une tension entre leurs pratiques créatives et leurs pratiques entrepreneuriales. Ceux-ci doivent trouver un compromis leur permettant d’exercer leur profession d’artiste de manière rentable et ce, sans pervertir leurs pratiques artistiques. Les pratiques artistiques et entrepreneuriales de ces individus se trouvent donc confrontées et ceux-ci doivent mettre en place des compromis leur permettant de concilier ces pratiques qui se rattachent à deux systèmes de valeurs distincts. La théorie de la justification de Boltanski et Thévenot (1991; 2006) sera utilisée afin de mettre au jour cette tension et la conciliation que les artistes entrepreneurs mettent en place afin de rendre leur pratique viable. Boltanski et Thévenot (1991; 2006) conçoivent six mondes présentant des systèmes de valeurs distincts ainsi que les tensions inhérentes à la rencontre de ces mondes et les compromis permettant la saine cohabitation de ceux-ci. Cette recherche a donc pour objectif d’étudier la manière dont les artistes entrepreneurs gèrent la tension entre leurs pratiques artistiques et entrepreneuriale sous la lentille de la théorie de la justification. Mes recherches s’ancrent dans le champ de l’entrepreneuriat. Précisément, j’étudie la pratique des entrepreneurs au sein des industries créatives et culturelles. Je tente d’analyser la tension au cœur des projets artistiques entre les pratiques entrepreneuriales et les pratiques créatives ainsi que les compromis qui permettent à ces entrepreneurs de vivre de leur art. Afin d’étudier cette tension et les compromis permettant de la gérer, je mobilise le cadre théorique de la justification de Boltanski et Thévenot (1991; 2006). Je préconise une approche méthodologique qualitative notamment des études de cas et l’entrevue semi-structurée comme méthode de collecte de données. Le candidat sera intégré à une équipe pilotée par un chercheur principal, qui assurera la supervision de ce dernier, et d’un cochercheur. En plus des réunions de l’équipe de recherche, le candidat participera à chacune des étapes de ce projet de recherche, l’objectif étant de l’initier à l’ensemble du processus d’un projet de recherche. Le projet peut se diviser en quatre étapes définies de la manière suivante :1. Recension des écrits. Pour cette première étape, le candidat sera invité à chercher dans les bases de données des articles portant sur le thème de la recherche. Il devra ensuite présenter les résultats de cette recherche documentaire dans un document écrit. 2. Cadre théorique. Lors de cette deuxième étape, le cadre théorique de la justification sera adapté à l’objet d’étude. Le candidat sera invité à s’initier aux aspects plus théoriques d’un projet de recherche. À cet effet, il participera à la rédaction du cadre théorique de la recherche.3. Collecte des données. Une collecte de données est prévue pour ce projet pendant la période estivale, et à cet effet le candidat pourra d’une part assister les professeurs à la rédaction du questionnaire d’entrevue semi-structurée. Et d’une autre part, il accompagnera les professeurs pour réaliser les entrevues semi-structurées (environ 20 entrevues pour la période estivale). Ceci lui permettra de développer une expertise pour collecter des données de nature qualitative. 4. Analyse des données. Suite à la retranscription des entrevues, le candidat assistera les professeurs pour coder le verbatim des entrevues à l’aide du logiciel NVivo et faire ressortir les grandes conclusions de la recherche.  L’étudiant doit posséder des connaissances en gestion et en management de niveau universitaire (par exemple, cours de première année universitaire en management). L’étudiant doit posséder de fortes capacités pour exécuter du travail intellectuel et analytique, notamment au niveau méthodologique en administration. Il doit être capable de lire de la documentation scientifique en français et en anglais. Il doit également posséder des compétences élevées en rédaction en français (l’anglais représente un atout pour la rédaction). Il doit au minimum maîtriser le logiciel de traitement de texte Word et la connaissance et maîtrise des logiciels EndNote et NVivo représente également un atout. 
Le comportement des écoulements extrêmes d’un site est d’une grande importance en hydrologie, en particulier aux endroits où l’on observe une évolution due aux changements climatiques. Un risque d’inondation, avec pertes humaines et économiques, peut avoir lieu si l’on sous-estime les décharges de crues, alors qu’une surestimation conduit à des coûts de construction élevés. Par conséquent, une estimation adéquate des événements extrêmes s’avère nécessaire. Les études antérieures sur les crues ont été principalement basées sur une seule variable (la pointe) ou deux des trois caractéristiques principales de l’hydrogramme de crue (volume, pointe et durée de l’inondation) en utilisant les copules statistiques. L’hydrogramme de crue est défini comme étant une représentation graphique de la variation temporelle des débits. La sévérité d'une inondation n'est en fait pas seulement fonction de la pointe, du volume, de la durée d'inondation, elle est fonction de tout l'hydrogramme correspondant, incluant sa forme, son temps de remontée des eaux, etc.. L’information disponible dans un hydrogramme est nécessaire pour des hydrologistes à une planification efficace des ressources en eau, à la conception et à la gestion des ouvrages hydrauliques, plus particulièrement dans un contexte de changement climatique où des événements extrêmes sont présents. Dans le présent projet, nous envisageons de redéfinir toute la méthodologie de l'analyse fréquentielle en utilisant des courbes (hydrogrammes) au lieu des observations réelles ou multidimensionnelles. Cette nouvelle approche va permettre une exploitation de toute l'information disponible dans les données afin de : (i) remédier au problème de l'insuffisance des données en hydrologie, (ii) proposer des outils statistiques plus élaborés et bien adaptés, et ensuite (iii) comparer nos méthodes avec celles qui existent dans la littérature.Taha Ouarda est professeur en hydrologie à l’Institut National de la Recherche Scientifique depuis 1997. Ses travaux concernent la modélisation hydrométéorologique, l'estimation des événements extrêmes (crues, étiages), et l'adaptation aux changements climatiques. De 2011 à la fin 2016 il a agi comme directeur fondateur du «Institute center for Water and Advanced Technologies for Environmental Research » au Masdar Institute of Science and Technology aux Emirats Unis, institut affilié à MIT. À l’INRS, M. Ouarda a été le titulaire de la Chaire de Recherche du Canada sur l’estimation des variables hydrologiques et également de la Chaire Industrielle Hydro-Québec/CRSNG en hydrologie statistique.L’étudiant va jouer un rôle important dans le projet. Il sera en charge ou impliqué dans les activités suivantes, avec l’encadrement du professeur : ·       Établir les bases de données nécessaires. Des données provenant de la Tunisie et du Canada seront utilisés pour développer et tester les approches en question. Ceci permettra de vérifier la robustesse de la méthodologie et son application à différentes régions climatiques.·       Construction des hydrogrammes des sites concernés. Les connaissances en hydrologie seront nécessaires durant cette étape.·       Conception et définition des outils statistiques : descriptive et inférentielle (estimation des paramètres et fonctions, tests d'homogénéité, etc.)·       Élaborer des simulations et appliquer les résultats obtenus à l’étape précédente aux données récoltées.·       Comparaison des résultats avec les méthodes existantes dans la littérature.·       Tirer des conclusions et éventuellement proposer des améliorations de la méthodologie proposée.L’étudiant doit avoir une formation en hydrologie ou en climatologie avec un bagage solide en statistiques. L’étudiant doit avoir une compréhension des phénomènes physiques impliqués, une capacité de programmer les approches fonctionnelles en question, une aptitude à bâtir les bases de données avec les données de la Tunisie et du Canada, et une disposition à analyser les résultats et à tirer des conclusions.

Le candidat caractérisera un complexe protéique trans-enveloppe récemment identifié pour son role clef dans l’assemblage de facteurs de virulences au niveau de la membrane externe.Le projet de recherche vise à disséquer les mécanismes moléculaires déployés par cette nouvelle machinerie d’assemblage, et à identifier l’ensemble de ses substrats. L'etudiant utilisera les méthodes de biologie moléculaire, biochimie, microbiologie et biologie structurale pour étudier la relation structure-fonction de ces protéines. La recherche dans le laboratoire vise notamment à améliorer notre compréhension des mécanismes physiologiques de l’enveloppe bactérienne pour améliorer à terme notre arsenal thérapeutique contre les bactéries infectieuses.The laboratory of Prof. Charles Calmettes focuses on the bacterial envelope biogenesis with a particular emphasis on the assembly of outer-membrane proteins in Gram-negative bacteria.The laboratory use the molecular biology, biochemistry, and structural biology methods to study the structure-function relationship of proteins. Research in the laboratory aims to improve our understanding of membrane supported functions within the bacterial envelope to ultimately develop novel therapeutic strategies against infectious diseases.Le laboratoire du Pr Charles Calmettes étudie la biogenèse de l’enveloppe bactérienne avec un intérêt particulier pour l’assemblage des protéines de la membrane externe chez les bactéries Gram-négatives.Le laboratoire utilise les méthodes de biologie moléculaire, biochimie, microbiologie et biologie structurale pour étudier la relation structure-fonction des protéines. La recherche dans le laboratoire vise notamment à améliorer notre compréhension des mécanismes physiologiques de l’enveloppe bactérienne pour améliorer à terme notre arsenal thérapeutique contre les maladies infectieuses.Candidate will gain experience in molecular biology (cloning, site-directed mutagenesis), expression/purification of proteins, biochemistry (electrophoresis, enzymology), liposomes formation, structural biology, and mass spectrometry Le candidat emploiera une approche multidisciplinaire combinant la biochimie (expression de protéines, purification, test d’activité), la biologie moléculaire (clonage, mutagenèse dirigée), la protéomique (spectrométrie de masse), la formation de liposomes, et la biologie structurale (cristallographie des protéines). The candidate should have a background in biochemistry, microbiology, or biotechnology.
La capacité des micro-organismes pathogènes à piéger les éléments nutritifs essentiels au sein de leurs hôtes est un attribut fondamental de la pathogenèse. La bataille pour les nutriments représente un aspect important des interactions hôte-pathogène. Ainsi, bloquer cette absorption des nutriments essentiels est considéré comme une approche thérapeutique prometteuse contre de nombreuses maladies infectieuses. Helicobacter pylori, l’agent responsable des ulcères gastriques et principal facteur de risque du cancer de l’estomac, est l'un des agents pathogènes humains les plus efficaces. Helicobacter pylori colonise l'estomac de 50% de la population mondiale, où la survie de cette bactérie carcinogène repose sur sa capacité à capturer les ions nickel dans le milieu gastrique. Le nickel est reconnu comme un déterminant important de la virulence de H. pylori; l’ion métal sert alors de co-facteur indispensable au fonctionnement de deux métalloenzymes requises pour la survie de cette bactérie aux conditions extrêmes de l’estomac humain.Le projet de stage consistera à étudier la relation structure-fonction des transporteurs du nickel chez H. pylori. L’étudiant utilisera des approches multidisciplinaires combinant la biologie moléculaire, la biochimie des protéines, la biologie structurale, l'électrophysiologie et la bioinformatique, pour disséquer les mécanismes moléculaires facilitant la translocation des ions nickel à travers les membranes internes et externes de la bactérie. L’élucidation des structures de transporteurs du nickel sera utile à la conception d'inhibiteurs spécifiques pour traiter les infections de H. pylori. Le laboratoire du Pr Charles Calmettes étudie la biogenèse de l’enveloppe bactérienne avec un intérêt particulier pour l’assemblage des protéines de la membrane externe chez les bactéries Gram-négatives.Le laboratoire utilise les méthodes de biologie moléculaire, biochimie, microbiologie et biologie structurale pour étudier la relation structure-fonction des protéines. La recherche dans le laboratoire vise notamment à améliorer notre compréhension des mécanismes physiologiques de l’enveloppe bactérienne pour améliorer à terme notre arsenal thérapeutique contre les maladies infectieuses.The laboratory of Prof. Charles Calmettes focuses on the bacterial envelope biogenesis with a particular emphasis on the assembly of outer-membrane proteins in Gram-negative bacteria.The laboratory use the molecular biology, biochemistry, and structural biology methods to study the structure-function relationship of proteins. Research in the laboratory aims to improve our understanding of membrane supported functions within the bacterial envelope to ultimately develop novel therapeutic strategies against infectious diseases.Candidate will gain experience in molecular biology (cloning, site-directed mutagenesis), expression/purification of proteins, biochemistry (electrophoresis, enzymology), and structural biology. Le candidat emploiera une approche multidisciplinaire combinant la biochimie (expression de protéines, purification, test d’activité), la biologie moléculaire (clonage, mutagenèse dirigée), et la biologie structurale (cristallographie des protéines). The candidate should have a background in biochemistry, microbiology, or biotechnology.
Ce projet vise la synthèse, la caractérisation et l'étude de l'activité biologique de complexes métalliques pouvant potentiellement être utilisés en tant qu'agents chimiothérapeutiques. La modification structurale de ces complexes pour le développement de nouvelles plateformes thermosensibles pour leur délivrance ciblée est aussi l'un des buts du projet.Organometallic chemistry, medicinal chemistryChimie organométallique, chimie médicinaleSynthesis and characterization of organometallic complexes (NMR, X-Ray diffraction, flash chromatography, mass spectrometry).Synthèse et caractérisation de complexes organométalliques (RMN, diffraction des rayons-X, chromatographie flash, spectrométrie de masse).We are looking for highly motivated candidates with some experience in organic or inorganic synthesis.

The aim of this project is to determine the antimicrobial activity of selected food ingredients against food pathogens. The antibacterial activity will be determined by the evaluation of Minimum Inhibitory Concentration (MIC) of the selected antimicrobial compounds against pathogenic microorganisms. The checkerboard method will also be used to evaluate the possible synergic effects between antimicrobial agents.Objectives- Determination of the antimicrobial properties of selected natural ingredients- Identification of the ingredients that contribute to synergic antimicrobial effects, and determination of their antimicrobial capacity in food homogenates.- Determination of the effect of synergic combined ingredients on the shelf-life and quality of food products in situ (meat products, fruits/vegetables or bakery products).Methodology- The MIC value of ingredients will be determined according to the serial microdilution method developed in our laboratories. Serial dilutions will be made in suitable culture media and dispensed into 96-well microplates. After inoculation with a pathogenic strain and incubation, the absorbance will be measured at 595 nm in a microplate reader.- The checkerboard procedure developed in our laboratories will be carried out in order to determine the type of interaction between the tested ingredients. The checkerboard method will be performed using 96-well microplates to obtain the fractional inhibitory concentration (FIC) index against pathogens, from different combinations of ingredients and following different relative concentrations, before incubation and reading their absorbance at 595 nm. The fractional inhibitory concentration (FIC) index is calculated by considering the FIC values of each antimicrobial compound (FIC = MIC combined / MIC alone), with a synergic effect at the condition FIC  0.5.- The antimicrobial capacity will also be evaluated in vitro on food homogenates and in situ on selected food products, by using conventional enumeration of microorganisms (serial dilutions and plating to establish viable cell counts).Professor Monique LacroixHis research in food science and nanotechnologies promotes the development of bio-food industry through the development of new processing technologies and treatments to ensure the overall quality of food and the development of food products in the development of new products has high value. The development of new technology (irradiation) or combinations of treatments (heat, packaging modified, fermentation, cold atmosphere) reduces losses while ensuring the preservation of nutritional value and safety of the product. The development of new processes is ensured by various spheres of activity, such as chemistry and food biochemistry, physicochemical properties and sensory evaluation The student will participate in all steps of the methodology mentioned above, but will be mainly involved in microbiological analyses :- Preparation of pathogen strains and culture media- inoculation in sterile conditions- Microplate readings- Analysis of antimicrobial properties, statistical analysis.- Interpretation of results, presentation of progress reports and writing a final report.University degree in related fields: microbiology, biology, food sciences and is advanced in microbiological analyses.Essential: The student is able to work under a microbiological hood and has received WHMIS and biosafety training.
The project aims the development of microemulsions and liposomes for the preservation of industrial, natural antimicrobial/antioxidant extracts, for applications in bakery products. Microencapsulation techniques with biopolymers will be also implemented in order to increase the stability, the bioactivity and the controlled release of the bioactive extracts during storage. Objectives:- Determine the required hydrophilic:lipophilic ratio (HLB) in order to optimize the stability of microdispersions.- Develop different formulations of microdispersions/liposomes containing antimicrobial extracts by considering the desired properties of selected bakery products (ex: brioche dough) such as odor, texture, pH, food processing.- Select different biopolymers to increase the stability and the bioactivity of extracts and characterize the microcapsules (gelled microdispersions) and liposomes (structural properties, droplet size, stability criteria, thermal properties, loading efficiency, antimicrobial/antioxidant properties, controlled release).- Evaluate the antimicrobial capacity in situ of microcapsules/liposomes in bakery systems. We will evaluate the inhibition of foodborne pathogens in food systems by the microencapsulated extracts and the effect on the shelf-life. The effect of the microencapsulated extracts on the stability of the physicochemical properties of food (color, texture, sensory analysis of the food products) will also be evaluated.MethodologyThe selection of surfactants, study of emulsion stability, viscosity, texturometry, colorimetry, the microdispersion/liposome preparation and their incorporation into biopolymers will be realized based on methods from our laboratory. Structural analysis of the formulations will be performed by FTIR spectroscopy and SEM or TEM microscopy. The antibacterial loading and entrapment efficiency will also be measured. Microbiological analyses (challenge tests with pathogens and shelf-life of the food products) will be performed in situ on selected bakery products. Antiradical properties of the micro-dispersions/liposomes will be evaluated according to different methods (DPPD, DPPH). The diffusion rate of antimicrobial extracts will be determined by UV-visible spectrophotometry in liquid simulated food models.Professor Monique LacroixHis research in food science and nanotechnologies promotes the development of bio-food industry through the development of new processing technologies and treatments to ensure the overall quality of food and the development of food products in the development of new products has high value. The development of new technology (irradiation) or combinations of treatments (heat, packaging modified, fermentation, cold atmosphere) reduces losses while ensuring the preservation of nutritional value and safety of the product. The development of new processes is ensured by various spheres of activity, such as chemistry and food biochemistry, physicochemical properties and sensory evaluation The student will participate in specific steps of the methodology mentioned above, but will be mainly involved in the development of microemulsions/liposomes and their structure characterization:- Optimisation of microencapsulation processes- Structural analysis- Analysis of biological antimicrobial/antioxidant properties- Chemical writing (Chemdraw, ISIS Draw, etc.), statistical analysis.- Interpretation of results, presentation of progress reports and writing a final report.University degree in related fields: biopolymer chemistry, microemulsions, liposomes, food sciences, structural analysis, functional properties of biopolymers and is advanced in emulsion/liposomes and microencapsulation concepts.Essential: The student is able to work under a microbiological hood and has received WHMIS training.
The project aims the development of microemulsions for the preservation of industrial, natural antimicrobial/antioxidant extracts, for applications in ready-to-eat (RTE) vegetables. Microencapsulation techniques with biopolymers will be also implemented in order to increase the stability, the bioactivity and the controlled release of the bioactive extracts during storage. Objectives:- Determine the required hydrophilic:lipophilic ratio (HLB) in order to optimize the stability of microdispersions.- Develop different formulations of microdispersions containing antimicrobial extracts by considering the desired properties of RTE vegetables such as odor, texture, pH, food processing.- Select different biopolymers to increase the stability and the bioactivity of extracts and characterize the microcapsules (gelled microdispersions) and microemulsions (structural properties, droplet size, stability criteria, thermal properties, loading efficiency, antimicrobial/antioxidant properties, controlled release).- Evaluate the antimicrobial capacity in situ of microcapsules in RTE vegetables. We will evaluate the inhibition of foodborne pathogens in food systems by the microencapsulated extracts and the effect on the shelf-life. The effect of the microencapsulated extracts on the stability of the physicochemical properties of food (color, texture, sensory analysis of the vegetables) will also be evaluated.MethodologyThe selection of surfactants, study of emulsion stability, viscosity, texturometry, colorimetry, the microdispersions preparation and their incorporation into biopolymers will be realized based on methods from our laboratory. Structural analysis of the formulations will be performed by FTIR spectroscopy and SEM or TEM microscopy. The antibacterial loading and entrapment efficiency will also be measured. Microbiological analyses (challenge tests with pathogens and shelf-life of the food products) will be performed in situ after coating application on RTE vegetables. Antiradical properties of the micro-dispersions/liposomes will be evaluated according to different methods (DPPD, DPPH). The diffusion rate of antimicrobial extracts will be determined by UV-visible spectrophotometry in liquid simulated food models.Professor Monique LacroixHis research in food science and nanotechnologies promotes the development of bio-food industry through the development of new processing technologies and treatments to ensure the overall quality of food and the development of food products in the development of new products has high value. The development of new technology (irradiation) or combinations of treatments (heat, packaging modified, fermentation, cold atmosphere) reduces losses while ensuring the preservation of nutritional value and safety of the product. The development of new processes is ensured by various spheres of activity, such as chemistry and food biochemistry, physicochemical properties and sensory evaluation The student will participate in specific steps of the methodology mentioned above, but will be mainly involved in the development of microemulsions/bioactive coating and their structure characterization:- Optimisation of microencapsulation processes- Structural analysis- Analysis of biological antimicrobial/antioxidant properties- Chemical writing (Chemdraw, ISIS Draw, etc.), statistical analysis.- Interpretation of results, presentation of progress reports and writing a final report.University degree in related fields: biopolymer chemistry, microemulsions, microencapsulation, food sciences, structural analysis, functional properties of biopolymers and is advanced in emulsion and microencapsulation concepts.Essential: The student is able to work under a microbiological hood and has received WHMIS training.
Food products, especially, cereal products such as rice, corn, barkey, wheat, shorgum, etc...are long-term storage products since they can be distributed worldwidely in packaging materials (paper or plastic bags). Due to this property, cereal products encounter a big problem of contamination of fungi or insects which cause the loss or damage of products quality and even cause toxic problems for human consumption. Insects, for example, rice weevil (Sitophilus oryzae) cause damage and destroy the rice loss and rice quality. In case of fungi, for example, if cereal products were contaminated by Aspergillus flavus or A. parasiticus, which are aflatoxin-producing fungi, then, if we consume cooked rice, we may have consume also aflatoxin which cause liver cancer. Therefore, development of polymeric materials that can diffuse antifungal or bioinsecticidal agents during storage or transportation of cereal products are very important.In this project, we will select different polymeric matrix such as chitosan, carboxymethycellulose, etc. and incorporation of developed nanoemulsion of seletec essential oils (that were already confirmed their highest antifungal and bioinsecticidal activities). Then, the mixture (solution of biopolymer plus nanoemulsion of essential oils) will be used for making films. Films will be used in in situ experiments. In case of bioinsecticidal property, films will be put into plastic or paper bags containing rice and rice weevil and their insecticidal property will be evaluated during storage time. In case of antifungal property, films will be put into plastic or paper bags containing rice and fungi and their antifungal property will be evaluated during storage time.Professor Monique LacroixHis research in food science promote the development of bio-food industry through the development of new processing technologies and treatments to ensure the overall quality of food and the development of food products in the development of new products has high value. The development of new technology (irradiation) or combinations of treatments (heat, packaging modified, fermentation, cold atmosphere) reduces losses while ensuring the preservation of nutritional value and safety of the product. The development of new processes is ensured by various spheres of activity, such as chemistry and food biochemistry, physico-chemical properties and sensory evaluation of food.The candidate will work closely with a Ph.D student, Ms. Farah Hossain under supervision of Prof. Monique Lacroix and Dr. Peter Follett. They need to adapt to work in a very collaborative team work. The environmental working of the lab of Prof. Lacroix is great for any candidates who wish to improve their skills in doing research, writing scientific reports and articles.The candidate for this project should have basic knowledge on microorganisms and insects. Further, knowledge on bioinsecticidal agents from plants or microorganisms are important. Finally, knowledge on polymeric materials is an advantage for the selection.
The proposed project aims the physical and/or chemical compatibilization of cellulose nanocrystals (CNC) with biopolymers to improve the nanoparticle-polymer interactions and maximize i) the reinforcing effect of CNC (polymer filling, barrier effect) as well as ii) interactions between CNC and targetting bioactive agents in the manufacture of various applications such as bioactive packaging films, edible coatings, gelified microcapsules/microemulsions, etc..Hypothesis: The physical/chemical compatibilization of CNC and polymers optimizes interactions between polymer-CNC-bioactive agent and significantly improves the functional properties of resulting bioactive, biodegradable polymeric matrices.Objectives:1) Optimize methods of compatibilization : physical (sonication, microfluidization, irradiation, compression molding) and chemical (functionalization, surface grafting, crosslinking, hydrophobization) with applications in bioactive packaging films, hydrogels, patches, edible coatings, microemulsions/microcapsules, liposomes, etc.2) characterize the progress of physical modifications and/or chemical reactions by structure analysis, rheological and physicochemical measurements.3) Determine the in vitro antioxidant capacity of the polymeric matrices.4) Determine the in vitro or in situ antimicrobial properties of the polymeric matrices.5) Evaluate the effect of compatibilization on the controlled release of bioactive agents during storage.Methodology :Compatibilization and polymeric carriers will be developed according to procedures from our laboratories. Bioactive agents will be selected on the basis of previous studies. The molecular structure of the supports will be analyzed by FTIR spectroscopy, SEM analysis, contact angle and UV spectrophotometry. The mechanical properties of the polymeric supports, their gaz barriers and water resistance will be also analyzed to verify the effect of functionalization. The antioxidant properties of the films will be determined according to various methods (DPPD, DPPH, TBARS). The release of bioactive agents during storage will be assessed on the best formulations based on methods using simulating-food or -physiological media.Expected Results :Compatibilization of CNC-polymers can improve significantly the biological properties of polymeric supports CNC and implement novel properties Professor Monique LacroixHis research in food science promote the development of bio-food industry through the development of new processing technologies and treatments to ensure the overall quality of food and the development of food products in the development of new products has high value. The development of new technology (irradiation) or combinations of treatments (heat, packaging modified, fermentation, cold atmosphere) reduces losses while ensuring the preservation of nutritional value and safety of the product. The development of new processes is ensured by various spheres of activity, such as chemistry and food biochemistry, physico-chemical properties and sensory evaluation of food.The student will participate in specific steps of the methodology mentioned above, but will be mainly involved in the compatibilization processes:- Functionalization, surface grafting, crosslinking, hydrophobization, sonication, microfluidization, compression molding, etc.- Structural and physicochemical analyses;- Analysis of biological antioxidant and antimicrobial properties;- Chemical writing (Chemdraw, ISIS Draw, etc.);- Interpretation of results, presentation of progress reports and writing a final report.University degree in related fields: polymer chemistry (especially organic synthesis applied to polymers, structural analysis and functional properties, modification of biopolymers). Advanced in nanotechnology and cellulose nanocrystals theoretical concepts.Essential: The student must be able to work under a chemical hood, microbiological hood and have received WHMIS and biosafety trainings.
Le but final du projet est d'obtenir un biosenseur capable de détecter spécifiquement différentes espèces de bactéries ou encore différents types de molécules (protéines ou petites molécules organiques). Pour atteindre cet objectif, nous collaborons avec des laboratoires à la fine pointe des technologies de fibre optique. Dans ce contexte, nous devons "évoluer in-vitro" des molécules d'ADN capable de reconnaître spécifiquement les bactéries ou les molécules qui nous intéressent, cela est réalisé grâce à l'approche de SELEX (Systematic Evolution of Ligands by EXponential enrichment).Notre principal intérêt est dans les acides nucléiques fonctionnels: des ARN régulateurs dans les bactéries, jusqu'aux ADN évolués in-vitro pour créer des biosenseur.L'étudiant devra effectuer des expériences d'évolution in-vitro d'ADN. Pour ce faire, il sera aidé par un étudiant gradué, mais devrait rapidement acquérir l'autonomie nécessaire pour planifier et réaliser les expériences par lui-même.L'étudiant devra être familier avec les méthodes de base de la biologie moléculaire (principalement le PCR) et avec des techniques de microbiologie (manipulation aseptique, culture de bactéries, etc).
Nous utilisons différentes approches pour étudier les ARN impliqués dans la régulation microbienne. Nous profitons de la richesse des banques de données de séquences en utilisant des outils bioinformatiques pour découvrir de nouveaux ARN et déterminer l’étendue de leur influence. Nous tirons aussi profit des outils de la biologie moléculaire, de la biochimie et de la génétique pour découvrir de nouveaux ARN et étudier les ARN dont la fonction demeure inconnue.En particulier, l'étudiant choisi pourra effectuer des études de "probing" moléculaire qui permettront de mieux comprendre le fonctionnement de nouveaux ARN noncodants, sa structure, son mécanisme d'action et sa fonction.Les nouvelles fonctions connues de l’ARN se sont multipliées, en particulier ses rôles dans la régulation. Entre autres, les bactéries possèdent des « riboswitch » qui lient directement des métabolites pour réguler des voies métaboliques, la mobilité bactérienne ou la formation de biofilm; ainsi que de petits ARN qui régulent une profusion de gènes. Certaines bactéries comme  Burkholderia ou Pseudomonas peuvent avoir un impact positif sur l’environnement, mais aussi être des pathogènes  particulièrement redoutables, comme Mycobacterium tuberculosis . Ces genres bactériens ont de nombreux types d’ARN dont la fonction est encore inconnue.L'étudiant choisi pourra effectuer des études de "probing" moléculaire qui permettront de mieux comprendre le fonctionnement de nouveaux ARN noncodants, sa structure, son mécanisme d'action et sa fonction.L'étudiant préparera de l'ARN (PCR, transcription in-vitro, purification sur gel) et faire les expériences pour analyser les changements de structures (marquage d'ARN, "probing", résolution sur gel de polyacrylamide, analyse, détermination des constantes cinétiques).Ces expériences effectuées sur un ARN noncodant et une série de mutants de cet ARN permettront de décortiquer le rôle et le fonctionnement de cet ARN.L'étudiant devra avoir des compétences en biologie moléculaire. Minimalement, l'étudiant devrait connaître la théorie en regard des techniques de PCR et d'électrophorèse (agarose et polyacrylamide) et de la biologie et des manipulations d'ARN. Idéalement, l'étudiant devrait avoir un peu d'expérience avec ces techniques. De l'expérience avec les manipulations d'ARN en laboratoire serait un atout.

This project aims to determine the impact of a hormonal imbalance during pregnancy on the development of the mammary gland. After treatment with estrogenic compounds during the second half of gestation in the rat, mammary glands of mothers were taken in late pregnancy and 5 days after birth. The role of the trainee will be to analyze the histology of these tissues and detrmine the impact of treatment on pre-cancer markers and development.Ce stage sera effectué dans le laboratoire de Géraldine Delbès en collaboration avec Isabelle Plante. Nos projets de recherche ont pour but de déterminer comment l’exposition à des substances médicales ou de l’environnement, pendant des périodes de sensibilité particulière de la vie, peuvent altérer la physiologie de la reproduction. Géraldine Delbès a un interet particulier pour les cellules germinales. Isabelle Plante s'interesse au developpement de la glande mammaire. This research project will be conducted in the Geraldine Delbès'lab, in collaboration with Isabelle Plante. Our research projects aim to determine how exposure to medical substances or environment, for periods of particular sensitivity of life can alter the physiology of reproduction. Geraldine Delbès has a particular interest in germ cells. Isabelle Plante is interested in the development of the mammary gland.L'étudiant devra planifier les expériences, les réaliser, analyser les résultats et faire un rapport en fin de stage. Il devra aussi participer aux activités routinières du laboratoire d'acceuil.The student will plan experiments, perform, analyze results and report at end of course. He will also participate in the routine activities of the Lab.Formation en biologie cellulaire et moléculaire ou domaines connexes.Expérience en laboratoire préférable.
Les études se feront à l'aide de différents modèles in vitro récapitulant la structure des glandes mammaires. L'expression des connexines sera inhibée par différentes méthodes de la biologie moléculaire et les effets sur les propriétés tumorigéniques des cellules seront évaluées en laboratoire. Connexins are proteins involved in communication between cells. Since their discovery in the 90s, connexins have been considered as tumor suppressors, i.e. proteins which can inhibit tumor onset and/or progression. This paradigm has been challenged by recent studies; it has been suggested that connexins are “conditional tumor suppressors,” as their role in cancer seems to be tissue- and stage-dependent. Breast cancer is a heterogeneous disease encompassing multiple subtypes, each with different characteristics, prognoses and responses to therapies. Thus, is it crucial to better understand the role and the regulation of connexins in the different subtypes Les connexines sont des protéines impliquées dans la communication intercellulaire. Depuis leur découverte au début des années 90s, elles ont été considérées comme des suppresseurs de tumeurs. Ce dogme a été constesté par les récentes études suggérant qu'elles seraient plutôt des «suppresseurs de tumeurs conditionnels», puisque leur rôle semble dépendre du stade et du tissu de provenance de la tumeur. Le cancer du sein comprend plusieurs sous-types de tumeurs dont le pronostic, les caractéristiques et la réponse aux traitements varient. Il est donc crucial de bien comprendre le rôle  et la régulation des connexines dans ces différents sous-types.The trainee will be supervised by a graduated student. He will have to plan and perform laboratory experiments, and to analyse results. Le stagiaire travaillera sous la supervision d'un étudiant gradué. Il devra planifier et exécuter des expériences en laboratoire, puis en analyser les résultats. 
Actuellement, les outils de diagnostic microbiologique reposent sur la détection de microorganismes pathogènes ou de microorganismes indicateurs de contamination tels que les coliformes totaux. Le résultat de ces analyses renseigne sur la présence ou non des contaminants dans les aliments, entraînant des arrêts de production et des rappels alimentaires liés à des risque de santé publique. Ce projet de recherche vise à prévenir ces cas de contamination par le développement d'une approche de gestion préventive de la sécurité et qualité des aliments. Les aliments sont vecteurs de communautés microbiennes dont la structure est en parties déterminées par les caractéristiques biotiques et abiotiques du milieu qui constituent une niche favorable ou non à la colonisation des aliments par des microorganismes allochtones indésirables. Ce projet mise sur l'organisation des assemblages microbiens associés aux aliments pour développer un outil diagnostic alimentaire révolutionnaire. La technologie que nous proposons est un outil de décision qui permettra à l'utilisateur de quantifier le risque de contamination des aliments, avant même la détection de pathogènes par les outils traditionnels.I am an expert in environmental microbiology and microbial ecology. The research program of my laboratory is aimed at translate the genomic information detected in various environments (e.g. soils and food) to activate certain ecosystem services modulating the terrestrial radiation balance and develop new diagnostic tools for food quality and safety.Je suis un expert en microbiologie de l'environnement et en écologie microbienne. La programmation scientifique de mon laboratoire vise à traduire l'information génomique détectées dans des environnements variés (e.g. sols et aliments) pour activer certains services écosystémiques modulant le bilan radiatif terrestre et développer de nouveaux outils diagnostic pour la qualité et sécurité alimentaire.The candidate will be involved in the development of a collection of bacterial and fungal strains isolated from food. The isolated strains will be characterized (molecular taxonomic markers and ecological traits). The datasets will be integrated into a model to explain the covariation profile of species detected in food using their abundance, taxonomy and ecological traits as independent variables.Le candidat sera appelé à participer à l'élaboration d'une collection de souches bactériennes et fongiques isolées d'aliments. Les souches isolées seront caractérisées (marqueurs taxonomiques moléculaires et traits écologiques). Les données seront intégrées dans un modèle visant à expliquer le profil de covariation des espèces détectées dans les aliments en utilisant leur abondance, leur taxonomie et leurs traits écologiques comme variables indépendantes.Candidates with a solid background in microbiology will be preferred.
En raison du vieillissement rapide de la population et des problèmes associés à l’épuisement des proches aidants, il devient essentiel de trouver des façons de réduire leur fardeau. Dans le cadre du réseau Aging Gracefully across Environments using Technology to Support Wellness, Engagement, and Long Life (AGE-WELL), financé par le programme des Réseaux de centres d’excellence du Canada, nous avons développé des vignettes identifiant les besoins des proches aidants et ceux des personnes auxquelles ils fournissent des soins. Cet automne, nous lancerons un sondage afin de définir les priorités en termes de développement de solutions technologiques pouvant répondre à ces besoins. Ce projet MITACS fera suite aux résultats issus de ce sondage.Deux options s’offriront à l’étudiant recruté. La première option (profil en ingénierie ou technique) consistera à développer une technologie ou un service en fonction des résultats du sondage. L’étudiant déterminera les besoins techniques, suggérera des solutions et développera l’une d’entre elles (ex. : élaboration de plans techniques). La seconde option (profil en design/conception ou sciences sociales) impliquera l’animation de groupes de discussion avec de potentiels utilisateurs dans le but de guider le développement des deux technologies les plus prioritaires. Nous explorerons les problématiques liées à l’acceptabilité (ex. : facilité d’utilisation, utilité perçue, efficience, coût) et à la conception de produit (ex. : esthétique, interface, entraînement). Les participants auront l’opportunité de créer des modèles de dispositifs via une variété de médiums (ex. : papier/crayon, argile, Lego). Ils commenteront les maquettes et les prototypes créés en fonction de la rétroaction fournie lors d’une première série de groupes de discussion. Les modifications suggérées seront intégrées dans une nouvelle version de maquettes et de prototypes, qui seront présentés lors d’une autre série de groupes de discussion. Cette approche permettra de s’assurer de la pertinence des produits développés pour les utilisateurs potentiels.Family caregivers are critical to the health and support of older people. It is commonly presumed that providing an assistive technology decreases the burden related to their care provision, but we still lack strong research evidence in this regard. The aim of our research team, from Quebec City and Vancouver, is to gain a better insight into the opportunities to support caregivers, to develop new technological solutions that can help them to provide more effective and efficient care, to reduce the burden/consequences related to the care they provide, and to enhance their quality of life.Les proches aidants sont essentiels à la santé et au soutien des personnes âgées. Il est couramment présumé que l’attribution d’une aide technique réduit le fardeau des proches aidants, mais des évidences scientifiques solides à cet égard sont toujours manquantes. L’objectif de notre équipe de recherche, dont les membres sont basés à Québec et Vancouver, est de mieux comprendre les opportunités pour supporter les proches aidants, de développer de nouvelles solutions technologiques pouvant les aider à fournir des soins davantage efficaces et efficients, de réduire le fardeau/les conséquences associés aux soins qu’ils offrent et d’améliorer leur qualité de vie.ENGINEERING OR TECHNICAL PROFILE If needed, the project will be approved by the research ethics board prior the student arrival, so he can focus on the design of a new technology or service. During his internship, the student will elaborate the technical needs, suggest solutions, make calculations and/or finally develop one of them (e.g. elaborate technical plans). The student will have the possibility to be the lead author on a paper stemming from this design if he chooses to take on this leadership role. DESIGN OR SOCIAL SCIENCES PROFILE The project will be approved by the research ethics board prior the student arrival, so  he can focus on data collection and analysis. The student will need to adhere to ethical requirements for conducting research with human participants. The student will need to maintain confidentiality of participants’ data and use proper data storage and management techniques. The student will facilitate focus groups (training, mentorship and supervision provided) and will assist in transcribing the focus groups audio material. The student will analyze these transcripts using a qualitative analysis software that he will be trained to use. The student will develop mock-ups and will potentially create prototypes with the assistance of other team members. The student will perform ongoing analysis of the data and will have the possibility to be the lead author on a paper stemming from this data collection if he chooses to take on this leadership role. BOTH PROFILESThe student may present the findings as the first author at a conference if he takes a lead role in writing the abstract and preparing the presentation, otherwise he will be listed as a co-author.PROFIL EN INGÉNIERIE OU TECHNIQUEAu besoin, le projet sera approuvé par le comité d’éthique de la recherche avant l’arrivée de l’étudiant afin qu’il puisse se concentrer sur la conception d’une nouvelle technologie ou d’un nouveau service. Durant son stage, l’étudiant déterminera les besoins techniques, suggérera des solutions, réalisera des calculs et/ou développera l’une d’entre elles (ex. : élaboration de plans techniques). L’étudiant aura la possibilité d’être l’auteur principal d’un papier associé à cette conception s’il choisit d’assumer ce rôle.PROFIL EN CONCEPTION OU EN SCIENCES SOCIALESLe projet sera approuvé par le comité d’éthique de la recherche avant l’arrivée de l’étudiant afin qu’il puisse se concentrer sur la collecte de données et leur analyse. L’étudiant devra adhérer aux exigences éthiques de la conduite d’un projet de recherche auprès d’êtres humains. L’étudiant devra assurer la confidentialité des données des participants, de même que stocker et gérer adéquatement ces dernières. Il animera les groupes de discussion (entraînement, mentorat et supervision fournis) et participera à la transcription du matériel audio. L’étudiant analysera ces transcriptions à l’aide d’un logiciel d’analyse qualitative, auquel il sera préalablement formé. Il développera des maquettes et créera potentiellement des prototypes avec l’assistance d’autres membres de l’équipe. L’étudiant réalisera des analyses en continu des données et aura la possibilité d’être l’auteur principal d’un papier associé à ces données s’il choisit d’assumer ce rôle.  LES DEUX PROFILSL’étudiant pourra présenter les résultats à titre de premier auteur dans le cadre d’une conférence s’il prend en charge la rédaction du résumé et la préparation de la présentation. Autrement, il sera listé comme co-auteur.The recruited student may come from various backgrounds: engineering, product design, social sciences, etc. Having an understanding of user centred design and existing assistive technologies would be beneficial. The student should be familiar with ethical requirements for conducting human research. The student will need to have: 1) good engineering/technical skills, or 2) good communication skills to facilitate focus groups and excellent creativity to integrate participant suggestions in the development of potential mock-ups. Good writing skills will facilitate communication of the findings in a peer-reviewed publication.
Adjuvants are important substances found within vaccines used in clinics. However, the developement of novel vaccine adjuvants has been very limited in last years owing to issues regarding efficacity and toxicity. The research project aims to develop novel vaccine adjuvants based on natural saponins isolated from vegetal species of boreal forest of Canada.Nous travaillons à développer de nouvelles méthodologies de synthèse dans le domaine de la glycochimime et d'appliquer ces procédures à la préparation de glycoconjugués complexes (oligosaccharides, glycolipides, glycoprotéines) ayant des applications potentielles comme thérapeutiques, diagnostiques, vaccins et adjuvants.We are working at developing novel synthetic methodologies in the field of carbohydrate chemistry and applying these to the synthesis of complex glycoconjugates (oligosaccharides, glycolipids, glycoproteins, etc.) of biological interest that could be used as therapeutics, diagnostics, vaccines and adjuvants.L'étudiant aura à isoler des composés organiques à partir d'extraits de plantes en utilisant les techniques standard de purification. Il ou elle caractérisera les produits isolés en utilisant l'analyse RMN 1D et 2D couplée à la dégradation chimique et l'HRMS.Students will isolate compounds from plant extracts using state-of-the-art purification procedures. He or she will characterize the isolates using 1D and 2D NMR as well as chemical degradation and HRMS.Nous rechercons un étudiant ayant de l'expérience en purification de molécules naturelles organiques et caractérisation RMN 1D et 2D.
La mélioïdose est une maladie infectieuse très souvent mortelle causée par la bactérie à Gram-négatif Burkholderia pseudomallei, un agent potentiel du bioterrorisme. B.  pseudomallei produit un polysaccharide capsulaire (CPS) jouant des rôles essentiels comme facteur de virulence et antigène fonctionnel. Le projet de recherche vise à synthétiser des mimes de de CPS qui pourraient trouver application comme vaccin ou agents de diagnostique contre la mélioïdose.We are working at developing novel synthetic methodologies in the field of carbohydrate chemistry and applying these to the synthesis of complex glycoconjugates (oligosaccharides, glycolipids, glycoproteins, etc.) of biological interest that could be used as therapeutics, diagnostics, vaccines and adjuvants.Nous travaillons à développer de nouvelles méthodologies de synthèse dans le domaine de la glycochimime et d'appliquer ces procédures à la préparation de glycoconjugués complexes (oligosaccharides, glycolipides, glycoprotéines) ayant des applications potentielles comme thérapeutiques, diagnostiques, vaccins et adjuvants.Student will be working toward the multi-step synthesis of target compounds. He or she will devise the synthetic routes, perform them in lab, purify the compounds and characterize them by 1D and 2D NMR. L'étudiant travaillera à la synthèse multi-étapes de molécules organiques dérivés des sucres. Ils contribuera à l'élaboration des procédures de synthèse, leur exécution en laboratoire, la purification des molécules organiques et leur caractérisation par RMN 1D et 2D.We are looking for a student having expertisis in multi-step organic synthesis and 1D and 2D NMR analysis. Knowledge of carbohydrate chemistry would be an asset but not obligatory.
L’acide 3-désoxy-D-manno-2-octulosonique (Kdo), sucre présent au sein du lipopolysaccharide (LPS) des bactéries à Gram-négatif, est un constituant essentiel à la viabilité cellulaire et à l’intégrité membranaire des bactéries. Inhiber les enzymes impliquées dans la biosynthèse du LPS constitue une cible prometteuse pour la découverte d’agents antibiotiques à large spectre. Notre équipe propose de développer de nouveaux inhibiteurs des Kdo transférases et cytidine monophosphate (CMP)-Kdo synthases. Des iminosucres dans lesquels l’oxygène du cycle du Kdo a été remplacé par un atome d’azote seront synthétisés et testés in vitro pour leur capacité à inhiber la croissance de bactéries pathogènes résistantes aux antibiotiques. Des conjugués sidérophores-iminosucres seront ensuite synthétisés avec les dérivés les plus prometteurs afin d’augmenter leur perméabilité membranaire par transport actif via les canaux protéiques sélectifs aux ions fer(III).We are working at developing novel synthetic methodologies in the field of carbohydrate chemistry and applying these to the synthesis of complex glycoconjugates (oligosaccharides, glycolipids, glycoproteins, etc.) of biological interest that could be used as therapeutics, diagnostics, vaccines and adjuvants.Nous travaillons à développer de nouvelles méthodologies de synthèse dans le domaine de la glycochimime et d'appliquer ces procédures à la préparation de glycoconjugués complexes (oligosaccharides, glycolipides, glycoprotéines) ayant des applications potentielles comme thérapeutiques, diagnostiques, vaccins et adjuvants.Student will be working toward the multi-step synthesis of target compounds. He or she will devise the synthetic routes, perform them in lab, purify the compounds and characterize them by 1D and 2D NMR. L'étudiant travaillera à la synthèse multi-étapes de molécules organiques dérivés des sucres. Ils contribuera à l'élaboration des procédures de synthèse, leur exécution en laboratoire, la purification des molécules organiques et leur caractérisation par RMN 1D et 2D.We are looking for a student having expertisis in multi-step organic synthesis and 1D and 2D NMR analysis. Knowledge of carbohydrate chemistry would be an asset but not obligatory.
L’écosystème marin représente un riche réservoir de produits naturels bioactifs à squelettes carbonés uniques. Récemment, des chercheurs néozélandais ont décrit l’isolement de glycolipides à partir de l’éponge de mer Raspailia agminata. Ces glycolipides, nommés agminosides, présentent des caractéristiques structurales inédites telles qu’un oligosaccharide branché composé de six résidus glucoses, un aglycone glycosylé sur le lipide plutôt que sur le glycérol et une acétylation partielle et variable des groupements hydroxyles. En raison des très faibles quantités obtenues au cours du processus d’isolement, leur potentiel pharmacologique reste à explorer. Motivée par la structure unique des agminosides et des défis liés à leur synthèse, notre équipe propose d’effectuer leur synthèse totale afin de mettre en évidence leur bioactivité potentielle. L’approche de synthèse envisagée est basée sur une méthode de protection/glycosylation one-pot innovante permettant d’accéder aux glycolipides en un nombre minimal d’étapes. Cette recherche pourrait permettre la découverte de nouveaux agents thérapeutiques basés sur les produits naturels marins.We are working at developing novel synthetic methodologies in the field of carbohydrate chemistry and applying these to the synthesis of complex glycoconjugates (oligosaccharides, glycolipids, glycoproteins, etc.) of biological interest that could be used as therapeutics, diagnostics, vaccines and adjuvants.Nous travaillons à développer de nouvelles méthodologies de synthèse dans le domaine de la glycochimime et d'appliquer ces procédures à la préparation de glycoconjugués complexes (oligosaccharides, glycolipides, glycoprotéines) ayant des applications potentielles comme thérapeutiques, diagnostiques, vaccins et adjuvants.Student will be working toward the multi-step synthesis of target compounds. He or she will devise the synthetic routes, perform them in lab, purify the compounds and characterize them by 1D and 2D NMR. L'étudiant travaillera à la synthèse multi-étapes de molécules organiques dérivés des sucres. Ils contribuera à l'élaboration des procédures de synthèse, leur exécution en laboratoire, la purification des molécules organiques et leur caractérisation par RMN 1D et 2D.We are looking for a student having expertisis in multi-step organic synthesis and 1D and 2D NMR analysis. Knowledge of carbohydrate chemistry would be an asset but not obligatory.

The student will specifically work to determine the function of a gene for which the function is unknown and its role in the pathogen-host interaction. This project includes molecular microbiology (knock-out construction), animal or cell work and a bit of bioinformatics.We are studying bacterial virulence using an evolutionary  approach. Our models spend to gram negative bacteria (Neisseria meningitidis and gonorrhoeae) to gram positive (Staphylococcus aureus and Mycobacterium tuberculosis). We are making genomic comparisons with in-house bioinformatics tools that allow us to extract best candidates for virulence genes. Finally, we are testing the role of such candidates using cell or animal models of infection.The student will work under my supervision and the supervision of a senior student. It will be entirely responsible of its part of the project which will include PCR, cloning, gene deletion in Neisseria meningitidis, qRT-PCR, and RNA sequencing. He will have to present his project and results to groups-meeting.molecular microbiology:The student will work under my supervision and the supervision of a senior student. It will be entirely responsible of its part of the project which will include PCR, cloning, gene deletion in Neisseria meningitidis, qRT-PCR, and RNA sequencing. 
The use of mobile phones has remarkably increased over the past decade. These gadgets have evolved from simple devices to receive and make phone calls to devices that can support highly complex third-party applications. Among several programming languages for mobile app development, Java is the most used language for building apps on Android OS. Recently, Python has also become a popular programming language for developing app on Android platform. Although both languages offer libraries that support scientific computing (e.g. for deep learning), building environment for performing digital signal processing (DSP) simulations is not always handy. For instance, installing essential Python libraries, such as Numpy and Scipy, is not always trivial as some dependencies may not be present on Android OS. Therefore, the main objective of this project is to build an Android-based environment where several in-house DSP algorithm written in Python can be fast and efficiently integrated.This research is focused on digital signal processing and machine learning techniques applied to voice biometric systems. Specifically, we intend to investigate the performance of automatic speaker recognition systems beyond laboratory settings. Recently, the research community has demonstrated serious concerns about the behaviour of speech based technologies in more naturalistic settings, where performance can be reduced due to the presence of noise and reverberation. Therefore, the main objective of this research is to propose novel approaches to mitigate performance degradation in real-world scenarios. the student main role will be to build an Android environment based on Python and to integrate DSP algorithms within this environment. The main challenge is to install Scipy on the Android platform. Once this is achieved, an in-house DSP algorithm, used for emotion recognition and written in Python, must be integrated. This will be divided in two tasks: (1) front-end development for feature extraction (code will be provided) and user interface and (2) back-end development for regressor (code will be provided) to estimate emotional dimension. Tests and performance evaluations are expected to be performed. The student is also expected to write technical reports on his/her activities.the student is required to have basic knowledge of Python and Java. Fundamentals of digital signal processing and machine learning are desirable. 
All oxide p-n junction solar cells are viable alternative to commercial available silicon solar cells due to low-cost, large area scalable, environmentally compatible, long-term stable, such features being never reached by any other approach. However, the highest photoconversion efficiency (PCE) of these solar is around 6-7% only, which is quite far from the predicted theoretical value, due to lack of understanding of charge dynamics (carrier separation, recombination, transport and collection) and interface optimization inside the operating device. So still there is an open room for the researcher to develop a new theory to understand the charge dynamics with the aim to improve the PCE. In this work, we will develop a new approach to fabricate highly efficient all oxide p-n junction solar cell, which incorporates specially designed nanostructure of n-type semiconductors (TiO2, ZnO, Ga2O3 and SnO2) as an electron transport and p-type semiconductor (Cu2O) as a light absorber. Then advanced characterizations of fabricated all oxide p-n junction solar cells with different combination of n-type semiconductors nanostructures with Cu2O to optimize the p-n junction interface to maximize the exciton separation, charge transport and collection, hence overall PCE.Brief work plan of this project is framed in a green chemistry approach, devoted to explore the use of both cheap and simple processes and materials, respectful towards our environment. (i) Design and synthesis of p- and n-type semiconductors with special properties (fast charge transport and collection).(ii) Morphological, structural and optical characterization of both p- and n-type semiconductors films.(iii) P-n junction optimization with the addition of a compact buffer layer at p-n junction interface.(iv) Fabrication of complete p-n junction solar cells and their charge dynamic and functional characterization.Prof. Rosei is interested in investigating the surface phenomenon at the nanoscale. His interests consist in the understanding fundamental processes that govern nanoscale systems, and in the development and exploitation of the starting properties of nano-structured materials for device applications. His investigative methods range from fundamental atomistic-scale characterizations to device fabrication and testing. Research areas: Nanostructured Materials, Surface Science, Organic Electronics, Nanoelectronics, Multifunctional Materials, Functional Nanomaterials, Photovoltaic Materials and Devices.Research sub-fields: Quantum dots, Supramolecular Assemblies, Biomaterials, Scanning Probe Microscopy, Surface-Confined Reactions, and Surface-Confined Polymerization.The research plan of this project is highly multidisciplinary, which allows the students to be integrated in different tasks and activities.  This will offer new possible paths for his/her future career according to his/her interest and study background and having a general overview on quite broadly focused project.The student will join a research group of three people, each in charge for a specific, i.e.: (1) materials design and synthesis both p- and n-type semiconductors nanostructures; (2) materials characterization including the structure, optoelectronic properties; (3) p-n junction solar fabrication and testing. At the beginning, the student will be supervised during all the steps, while. In a second part, the student should be able to develop skills and competences in one of the specific sub-areas previously described, according to his/her background and preferences. His/her role will be the beginning to learn the basic operation needed for a safe and fruitful stay in a research lab, and then he/she will directly contribute to a specific task, developing his/her independence on the assigned task an contributing substantially to the smooth progress of the research. Fundamental part of the stage will be devoted to the training of the student on the correct operation in the lab and on the use of the scientific equipment.The required background of the student is in the field of Materials Science, Chemistry, Electronic Engineering, Physics, and Nanomaterials. Skills in materials preparation and/or characterization and basic courses on nanostructured materials and nanotechnology will help the student in deep understanding all the steps of materials synthesis and characterization. Background in electrochemistry and electro engineering will be more specific of the project related with the operation features of the solar cell and the characterization of its main parameters.
From the last decade, a considerable development has been made to boost the photoconversion efficiency (PCE) of dye sensitized solar cells (DSCs) and are now attracting growing research interest from both the fundamental science and technological point of view. Thanks to recent progress in the design of new dyes and electrolytes that enabled the fabrication of low cost, large scalable and highly efficient DSCs of PCE up to 14% as an alternative to commercial silicon solar cells.  However apart from the improvement in PCE, device stability over the time is significantly important, because long-term stability is equally important in order to shift the device from the laboratory to a real market product.In this work, we will incorporate low-dimensional carbonenous materials such multi-walled carbon nanotubes (MWCNT), graphene sheets and graphene nanoribbons (GNR) in n-type wide band gap semiconductors (TiO2, ZnO) to boost the PCE as well as long-term stability. This approach is most promising, fast and reliable as compared other approaches reported in literature. A systematic comparison of long-term stability of the devices with optimal concentration of carbonaceous materials in TiO2 and device without carbonaceous to highlight the beneficial effects of carbonaceous materials to improve the long-term stability in correlation with their appealing  charge transport, thermal, optical and mechanical properties.Brief work plan of this project will be focused on: (i) Dispersion of carbonenous materials in suitable solvent.(ii) Morphological, structural and optical characterization of hybrid carbonenous materials doped mesoporous TiO2 films.(iii) Fabrication of complete DSCs and their long-term stability measurements under illumination.Prof. Rosei is interested in investigating the surface phenomenon at the nanoscale. His interests consist in the understanding fundamental processes that govern nanoscale systems, and in the development and exploitation of the starting properties of nano-structured materials for device applications. His investigative methods range from fundamental atomistic-scale characterizations to device fabrication and testing. Research areas: Nanostructured Materials, Surface Science, Organic Electronics, Nanoelectronics, Multifunctional Materials, Functional Nanomaterials, Photovoltaic Materials and Devices.Research sub-fields: Quantum dots, Supramolecular Assemblies, Biomaterials, Scanning Probe Microscopy, Surface-Confined Reactions, and Surface-Confined Polymerization.The research plan of this project is highly multidisciplinary, which allows the students to be integrated in different tasks and activities.  This will offer new possible paths for his/her future career according to his/her interest and study background and having a general overview on quite broadly focused project.The student will join a research group of three people, each in charge for a specific, i.e.: (1) materials preparation including the incorporation in different carbonenous materials in mesoporous TiO2 film; (2) materials characterization including the morphological and, optoelectronic properties; (3) DSCs fabrication and testing. At the beginning, the student will be supervised during all the steps, while. In a second part, the student should be able to develop skills and competences in one of the specific sub-areas previously described, according to his/her background and preferences. His/her role will be the beginning to learn the basic operation needed for a safe and fruitful stay in a research lab, and then he/she will directly contribute to a specific task, developing his/her independence on the assigned task an contributing substantially to the smooth progress of the research. Fundamental part of the stage will be devoted to the training of the student on the correct operation in the lab and on the use of the scientific equipment.The required background of the student is in the field of Materials Science, Chemistry, Electronic Engineering, Physics, and Nanomaterials. Skills in materials preparation and/or characterization and basic courses on nanostructured materials and nanotechnology will help the student in deep understanding all the steps of materials synthesis and characterization. Background in electrochemistry and electro engineering will be more specific of the project related with the operation features of the solar cell and the characterization of its main parameters.
The project consists on developing and adapting existing applications of deep neural networks for computer vision tasks such as object recognition. The application will be embedded in a robot equipped with a Graphical Processing Unit (GPU) and a 3D Depth Camera.The robot applications must be developed using Python and/or C++ to run on the Robot Operating System (ROS) which is a set of software libraries and tools.The main goals of the project are:-To select pre-trained neural networks for object recognition tasks;-To develop application for collecting images from the robot camera and recognizing objects;-To extend the application for other tasks for human-machine interaction: Face recognition, emotion recognition.The Multimedia/Multimodal Signal Analysis and Enhancement (MuSAE) Lab is located at the Energy, Materials, and Telecommunications Centre of the Institut National de la Recherche Scientifique (affiliated with the University of Quebec) in the heart of Montreal.  At the MuSAE Lab, we are conducting research at the cross-roads of biomedical engineering and telecommunications. More specifically, we are developing award-winning biologically-inspired signal processing techniques with applications across three themes: multimedia communications, health diagnostics, and human-machine interaction.The student role in the project will be divided in two main parts: 1) to define a model to solve the proposed object recognition task; 2) to develop an application embedded in a robot.There are several neural networks available in literature, thus selecting the best one taking into account the capabilities of the robot is the first requirement for the project. After that, the focus will be on the development of an application that makes use of pre-trained deep neural networks to run on the robot. A third phase would be to extend the object recognition application to other tasks, such as face and emotion recognition.For participating in this project the student must have good programming skills. Knowledge of machine learning techniques, specifically neural networks and its application to solve computer vision tasks is also necessary. Previous experience with image processing, deep neural networks and deep learning applications is a plus. Experience with deep learning developing frameworks, such as TensorFlow and Keras will be very handy during the development of the project.
Nowadays, the use of Wireless Sensors Networks has led to the proliferation of diverse application areas such as military, medicine, environment, agriculture, etc... , all commonly known today as the Internet of Things (IoT), the Industrial IoT (IIoT), or also the Internet of Everything (IoE). These networks have become increasingly popular due to their reliability and their low cost. However, the implementation of wireless sensor networks in the real world is typically complex. For this reason, many research works are currently carried out to find effective and optimal solutions to several challenges such as localization, optimal anchor or cluster-head placement, synchronization, routing, etc…Wireless sensor networks consist of individual nodes that are usually scattered in a sensor field and cooperate with each other via wireless communications in order to address the collected information to a unit outside of the network area. These sensors are deployed to sense or collect from the surrounding environments some physical phenomena such as temperature, light, pressure, etc... However, their data are often fully or partially meaningless if the location from where they have been measured is unknown, making the nodes localization an essential task in multi-hop WSNs. This work aims to develop localization techniques for WSN and their implementation by rapid prototyping techniques. It also aims at developing optimal placement strategies for "anchor" nodes or "cluster-head" sensors who collect data from the rest of the sensors and relayed to the access points (APs) of the network.The main challenge we address by tackling both issues with respect to the current state of the art is that we want to develop solutions that take into account the most realistic operating conditions of WSNs that should enable their implementation in real-world applications of the IoT (e.g., sensor radiation patterns are not isotropic as simply assumed most often).A prime objective of the Wirelesslab <www.wirelesslab.ca> is to demo-showcase the new wireless transceiver technologies it develops to significantly strengthen the scope of its research achievements and increase their technology transfer potential. The lab has been, indeed, an advocate of a challenging "system-integration-oriented approach" in algorithmic research on signal processing for wireless communications that jointly tackles most of physical-layer issues; accounts for interaction between subsystem components, any imperfection such as estimation-modeling errors, implementation feasibility-cost, and integrates standardized link- and system-level simulations, prototyping, and evaluation in real-world conditions in the assessment methodology, for increased scientific impact and industrial relevance.* Detailed study of WSNs and localization techniques* Comparative study of localization algorithms over WSNs* Development and implementation of reliable and efficient localization algorithms in terms of accuracy, complexity/cost, power, and signaling overhead* Implementation of the developed designs on WSN hardware platforms* Experimentaiton: run the whole prototype over-the-air, test its functioning, and assess its performanceTo probe further:[1] A. El-Assaf, S. Zaidi, S. Affes, and N. Kandil, "Robust ANNs-based WSN Localization in the Presence of Anisotropic Signal Attenuation", IEEE Wireless Communications Letters, vol. 5, no. 5, pp. 504-507, Oct. 2016.[2] S. Zaidi, A. El-Assaf, S. Affes, and N. Kandil, "Accurate Range-Free Localization in Multi-Hop Wireless Sensor Networks", IEEE Transactions on Communications, vol. 64, no. 9, pp. 3886-3900, Sep. 2016.[3] A. El-Assaf, S. Zaidi, S. Affes, and N. Kandil, "Low-Cost Localization for Multi-Hop Heterogeneous Wireless Sensor Networks", IEEE Transactions on Wireless Communications, vol. 15, no. 1, pp. 472-484, Jan. 2016.[4] A. El-Assaf, S. Zaidi, S. Affes, and N. Kandil, "Accurate Nodes Localization in Anisotropic Wireless Sensor Networks", International Journal of Distributed Sensor Networks, vol. 2015, pp. 1-17, Apr. 2015. Invited.[5] A. El Assaf, S. Zaidi, S. Affes, and N. Kandil, "Optimal Anchors Placement Strategy for Super Accurate Nodes Localization in Anisotropic Wireless Sensor Networks", Proc. IEEE IWCMC’2016, Paphos, Cyprus, Sep. 2016. Invited.[6] S. Zaidi, A. El Assaf, S. Affes, and N. Kandil, "Range-Free Node Localization in Multi-Hop Wireless Sensor Networks", Proc. IEEE WCNC'2016, Doha, Qatar, Apr. 2016.[7] S. Zaidi, A. El Assaf, S. Affes, and N. Kandil, "Accurate Range-Free Node Localization in Mobile Ad Hoc Networks", Proc. IEEE WCNC'2016, Doha, Qatar, Apr. 2016.[8] A. El Assaf, S. Zaidi, S. Affes, and N. Kandil, "Accurate Sensors Localization in Underground Mines or Tunnels", Proc. IEEE ICUWB'2015, Montreal, Canada, Oct. 2015.Ideally, the candidate should have an electrical engineering background and should have some basic knowledge in: * Wireless communications* Signal Processing* MATLAB software by MathWorks* Embedded programming (optional, but it would be a major asset)* Rapid prototyping techniques (optional, but it would be a major asset)The candidate should be dynamic, self-motivated, and team player; qualities strongly required for successful involvement in collaborative R&D projects carried out in close collaboration with our industrial partners from which the candidate can gain precious hands-on experience and soft skills with significantly-increased potential.
This project targets the development of innovative cooperative communication techniques that enable both base stations (BS) and user virtualization in future 5G networks. Most industrial players currently envision such a concept as a key technology able to fulfill 5G's pledge of ubiquitous user experience. Several cooperative communication techniques previously developed for 3G/4G networks already exist in the literature but could not be, despite their significance, directly applied in 5G networks. Indeed, the fundamental structural 5G evolution toward a user-centric architecture along with the ultra-dense multi-tier heterogeneous context foreseen in such networks requires an inevitable rethinking of much more efficient and scalable techniques.This goal cannot actually be achieved without forsaking the conventional cooperation between static clusters of a limited number of BSs. In contrast, the prospective techniques must be able to handle not only the dynamic and rapid changes of BS clusters but also the extreme densification both foreseen in 5G networks.  In particular, the latter issue would be very challenging since the overhead incurred by cooperative communication techniques often linearly increases with the number of BSs, which may significantly hinder both their energy- and spectral-efficiencies. As such, this project will develop new approaches aiming to reduce the overhead of BSs cooperation without scarifying its desired throughput gains. Another important challenge would undoubtedly be to apply such cooperation between the users. Indeed, the latter have stringent energy constraints besides their constantly growing number and, hence, would naturally require less cooperation overhead. Furthermore, the user mobility and their different quality-of-service (QoS) requirements should be taken into account when designing the prospective techniques.It is noteworthy that this work will be part of a Collaborative R&D (CRD) Project, the very first under NSERC’s CRD program to be supported and co-funded in Canada by our industrial partner Huawei Technologies Canada.The Wirelesslab <www.wirelesslab.ca> has a well-recognized expertise in distributed signal processing with focus on cooperative communications. This new transmission paradigm, which is of great interest for the upcoming fifth generation (5G), promises drastic performance gains in terms of link reliability, spectral efficiency, system capacity, and coverage. Being among the rare experts in this field, we have provided the literature with pioneering works that develop innovative cooperative communication strategies able to handle real-world applications. Some of these works have been achieved within the framework of a PERSWADE-sponsored <www.create-perswade.ca> industrial PhD-internship with Ericson Canada, one of our industrial partners.The student will perform an exhaustive search of the cooperative communication techniques available in the open literature and the approaches adopted for their design. In parallel, the candidate will familiarize himself-herself with convex optimization, a key tool in cooperative communications design and our long-term evolution (LTE) standard-compliant simulator.  The student will then compare the performance of existing techniques in virtualized 5G networks using our simulator. These steps aim not only to build the specific background required for this project but also to identify the best techniques in the literature. The latter will be eventually used later as benchmarks for the prospective techniques. After properly achieving these steps, the student should propose innovative cooperative communication techniques able to capitalize on both the extreme densification and massive connectivity foreseen in 5G networks. The performance and also the robustness of the so-developed technique must be then proved and compared with the benchmarks already identified at the first steps.  Our industrial partner Huawei Technologies Canada will closely cooperate with us during this step through frequent face-to-face meetings or Skype discussions and will naturally provide us with the simulations scenarios.  Besides performance, the scalability of the proposed technique will be carefully assessed. At this point, some modifications might be required to make it able to capitalize on new concepts such as millimeter-waves (mmWaves) and massive multiple-input multiple-output (MIMO).  To this end, the student will closely cooperate with senior members of the Wirelesslab. Finally, the student should provide a final report that includes all technical details and results. The latter will be sent for assessment and approval to our partner, Huawei Technologies Canada.To probe further:[1] S. Zaidi et al, "Progressive Hybrid Greyfield Wireless Access Virtualization: Graph-Optimized Dynamic Utility Tradeoffs between Cloud, Fog, and Legacy RANs", Proc. IEEE IWCMC’2017, Valencia, Spain, June 2017. Invited Paper.In order to be able to work on this project, the student must have a solid mathematical background (ex: stochastic processes, optimization, geometry) as well as a deep understanding of digital communications and signal processing.  The candidate must also have some prior knowledge of cellular communication (3G/4G) and a strong interest in the upcoming 5G. Furthermore, the student must be a self-motivated person able to work in team. Good communication skills are also required as this work will be part of an industrial project with our partner Huawei that usually asks for frequent meetings and deliverables.
Since free space optics (FSO) technologies have been recently presented as a strong candidate for future wireless communications networks, many mixed-FSO/RF (FSO/radio-frequency) systems have been investigated. The combination of such heterogeneous systems increases considerably the cell’s capacity and becomes extremely useful in next-generation ultra-dense 5G wireless networks. As the RF link suffers from deep fading channels, equivalently FSO suffers from pointing errors due to limited installation precision and climate conditions (wind, structural vibrations, etc.).Considering a mixed FSO/RH system, the first hop includes a multi-aperture transmission to the relay, and the latter selects the aperture that offers the highest signal to noise ratio (SNR). However, the second hop consists of one relay and multiple users that try to transmit simultaneously. Similarly to the FSO link, the scheduling in the second hop will be opportunistic based on the highest signal to interference ratio (SIR). The end users are assumed to be subject of co-channel interference form the other simultaneous communications. They are also supposed to be randomly distributed in the cell thereby reflecting a very realistic network landscape. The FSO link is supposed to follow a Gamma-Gamma distribution with pointing errors, whereas the RF link is a Nakagami-m distributed channel subject also to Nakagami ditributed interference. The relay employs the amplify-and-forward (AF) protocol with a channel-state-information (CSI) assisted relaying scheme. Driven by the exponential growth of the connected users, we assume that their number is sufficiently large to justify the application of the extreme value theory in the second hop. Similarly, considering a more advanced hardware design that can afford a high number of apertures in the FSO link over a single communication, we try to derive the end-to-end ergodic capacity expression of such complex network setting.At the Wirelesslab <wwww.wirelesslab.ca>, we specialize in the theoretical performance analysis of wireless network setups and in deriving their key performance metrics in closed-form expressions. A daunting but very rewarding task that allows, on the fly, instantaneous networks performance assessment without resorting to time-consuming and heavy/complex costly simulations. By doing so, we offer an in-depth understanding of the underlying mechanisms linking network performance with its design parameters and as such a very precious network design tool for its performance optimization.* Derive the complementary cumulative distribution function (CCDF) of the SNR of the FSO link for a fixed number of apertures as well as a large number of apertures* Derive the CCDF of the second-hop SIR and apply the extreme value theory to rewrite the CCDF expression when the number of users is large enough* Derive the close-form expression for the ergodic capacity of the dual-hop mixed FSO/RH network* Validate the obtained results by Monte-Carlo simulations using MATLAB* Analyze results in different scenarios and characterize performance behaviour versus network setupTo probe further:[1] N. Cherif, I. Trigui, and S. Affes, "On the Performance Analysis of Mixed Multi-aperture FSO/Multiuser RF Relay Systems with Interference", Proc. IEEE SPAWC, Sapporo, Japan, July 3-6, 2017.IIdeally, the candidate should have an electrical engineering background and should have some basic knowledge in:* Mathematics* Wireless communications* Probability and stochastic processes* MATLAB software of MathWorksThe candidate should be dynamic, self-motivated, and team player; qualities strongly required for successful involvement in collaborative R&D projects carried out in close collaboration with our industrial partners from which the candidate can gain precious hands-on experience and soft skills with significantly-increased potential.Work to be carried out within NSERC Strategic Partnership Project supported by Ericsson Canada on "Advanced Signal Processing and Networking Techniques for Cost-Effective Ultra-Dense 5G Networks".

La radio cognitive est un nouveau concept permettant à un système de communication d'avoir la capacité de détecter et de reconnaître son environnement d’opération, ceci afin de lui permettre d’ajuster ses paramètres de fonctionnement radio de façon dynamique et autonome et d'apprendre des résultats de ses actions et de son cadre environnemental d'exploitation pour maximiser ses performances partout en tout temps.Récemment, un nouveau  système de communication cognitif conscient du contexte (context-aware cognitive transceiver - CTR) a été développé pour identifier  la meilleure combinaison de l'utilisation des symboles pilotes,  de la technique d'identification du canal, et de la méthode de détection, conformément à des règles de décision déjà préétablies.  Dans la plupart des situations et des conditions de transmission, le CTR proposé permet d'avoir des gains importants en termes de débit comparé aux systèmes de communication conventionnels, pouvant atteindre les 700% dans des scénarios de faible rapport-signal-sur-bruit (RSB) et de forte mobilité. Cependant, le CTR conçu a été implémenté et vérifié avec des scripts MATLAB. Il ne pourrait de ce fait être intégré directement dans un systèmes de communication réel.Le prototypage rapide permet d'implémenter le nouveau CTR sur l'une de nos plateformes radio-logicielles nouvellement acquises: la BEEcube miniBEE4. Cette plateforme "R&D-in-the-box" est une station de prototypage et d'émulation à base de FPGAs, offrant une énorme capacité de calcul et une flexibilité élevée. L'implémentation du CTR proposé sera faite selon une nouvelle approche basée sur des modèles qui permet de concevoir des systèmes numériques sans avoir recours aux méthodes classiques basées sur les langages HDLs.La plateforme miniBEE4 est composée essentiellement de cartes RF permettant une liaison MIMO 2x2. Les émetteurs-récepteurs radios seront reliés entre eux à travers un émulateur de canal qui modélise fidèlement le canal radio et qui permet, en effet, d'émuler une transmission sur les ondes (OTA).A prime objective of the Wirelesslab <www.wirelesslab.ca> is to demo-showcase the new wireless transceiver technologies it develops to significantly strengthen the scope of its research achievements and increase their technology transfer potential. The lab has been, indeed, an advocate of a challenging "system-integration-oriented approach" in algorithmic research on signal processing for wireless communications that jointly tackles most of physical-layer issues; accounts for interaction between subsystem components, any imperfection such as estimation-modeling errors, implementation feasibility-cost, and integrates standardized link- and system-level simulations, prototyping, and evaluation in real-world conditions in the assessment methodology, for increased scientific impact and industrial relevance.Le Wireleslab <www.wirelesslab.ca> vise à démontrer-valoriser les nouvelles technologies d’émetteurs-récepteurs sans-fil qu’il développe afin de renforcer la portée de ses réalisations en recherche et d'accroitre le potentiel de leur transfert technologique. Le labo a été un partisan d'une approche de recherche-orientée intégration-systèmes en traitement-du-signal algorithmique pour le sans-fil qui, conjointement, s’attaque aux problèmes de la couche physique, tient compte des interactions entre composants de sous-systèmes, toute imperfection (ex., erreurs d'estimation-modélisation), et contraintes de faisabilité-coûts, et intègre simulations standardisées aux niveaux lien-système et prototypage-évaluation en conditions réelles dans la méthodologie de tests pour un impact scientifique et une pertinence industrielle renforcés.* Understand the concept of the new CTR* Develop the MATLAB-Simulink model for the new CTR* Integrate the new CTR architecture into a 1x2-SIMO OFDM system* Validate the entire design by Simulink simulations and generate its bitstream* Create multiple test scenarios and generate the corresponding radio channels on the channel emulator* Implement the design in the hardware platform* Run the whole prototype over-the-air, test its functioning, and assess its performanceTo probe further:[1] F. Bellili, Y. Selmi, S. Affes, and A. Ghrayeb, "A Low-Cost and Robust Maximum Likelihood Joint Estimator for the Doppler Spread and CFO Parameters Over Flat-Fading Rayleigh Channels", IEEE Transactions on Communications, accepted for publication, April 2017, to appear.[2] I. Mrissa, F. Bellili, S. Affes, and A. Stéphenne , "A Context-Aware Cognitive SIMO Transceiver for Enhanced Throughput on the Downlink of LTE HetNet", Wiley Journal on Wireless Communications & Mobile Computing, vol. 16, no. 11, pp. 1349–1435, August 2016. Invited Paper.[3] Z. Ben Gamra, F. Bellili, A. Samet, and S. Affes, "Rapid Prototyping and Validation on an SDR Platform of a Low-Cost Hybrid ML SNR Estimator over Time-Varying SIMO Channels", Proc. IEEE ICUWB’2016, Nanjing, China, October 16-19, 2016.[4] A. Ati, F. Bellili, H. Haggui, A. Samet, and S. Affes, "Implementation of a Maximum Likelihood Doppler Spread Estimator on a Model-Based Design Platform", Proc. IEEE ICUWB'2015, Montreal, Canada, October 4-7, 2015.[5] I. Mrissa, F. Bellili, S. Affes, and A. Stéphenne, "A Context-Aware Cognitive SIMO DL Transceiver for LTE HetNet Power Efficiency and Throughput Enhancement", Proc. IEEE ICUWB'2015, Montreal, Canada, October 4-7, 2015.[6] I. Mrissa, F. Bellili, S. Affes, and A. Stéphenne, "Context-Aware Cognitive SIMO Transceiver for Increased LTE-HetNet System-Level DL-Throughput", Proc. IEEE IWCMC'2015, Dubrovnik, Croatia, August 24-27, 2015. Invited Paper.* Comprendre le concept du nouveau CTR* Développer le modèle MATLAB-Simulink correspondant* Intégrer ce modèle dans une chaine de transmission OFDM SIMO 1x2* Valider ce modèle par simulations en MATLAB-Simulink et générer le fichier exécutable « bitstream »* Générer le canal radio selon plusieurs scénarios-test à l’aide de l’émulateur de canal* Implémenter le design sur la plateforme matérielle* Rouler tout le prototype sur les ondes, tester son fonctionnement et évaluer ses performancesPour en savoir davantage:[1] F. Bellili, Y. Selmi, S. Affes, and A. Ghrayeb, "A Low-Cost and Robust Maximum Likelihood Joint Estimator for the Doppler Spread and CFO Parameters Over Flat-Fading Rayleigh Channels", IEEE Transactions on Communications, accepted for publication, April 2017, to appear.[2] I. Mrissa, F. Bellili, S. Affes, and A. Stéphenne , "A Context-Aware Cognitive SIMO Transceiver for Enhanced Throughput on the Downlink of LTE HetNet", Wiley Journal on Wireless Communications & Mobile Computing, vol. 16, no. 11, pp. 1349–1435, August 2016. Invited Paper.[3] Z. Ben Gamra, F. Bellili, A. Samet, and S. Affes, "Rapid Prototyping and Validation on an SDR Platform of a Low-Cost Hybrid ML SNR Estimator over Time-Varying SIMO Channels", Proc. IEEE ICUWB’2016, Nanjing, China, October 16-19, 2016.[4] A. Ati, F. Bellili, H. Haggui, A. Samet, and S. Affes, "Implementation of a Maximum Likelihood Doppler Spread Estimator on a Model-Based Design Platform", Proc. IEEE ICUWB'2015, Montreal, Canada, October 4-7, 2015.[5] I. Mrissa, F. Bellili, S. Affes, and A. Stéphenne, "A Context-Aware Cognitive SIMO DL Transceiver for LTE HetNet Power Efficiency and Throughput Enhancement", Proc. IEEE ICUWB'2015, Montreal, Canada, October 4-7, 2015.[6] I. Mrissa, F. Bellili, S. Affes, and A. Stéphenne, "Context-Aware Cognitive SIMO Transceiver for Increased LTE-HetNet System-Level DL-Throughput", Proc. IEEE IWCMC'2015, Dubrovnik, Croatia, August 24-27, 2015. Invited Paper.Ideally, the candidate should have an electrical engineering background and should have some basic knowledge in:* Digital signal processing* Digital communications* Hardware architecture and prototyping (optional, but it would be a major asset)* Machine learning and artificial intelligence (optional, but it would be a major asset)The candidate should be dynamic, self-motivated, and team player; qualities strongly required for successful involvement in collaborative R&D projects carried out in close collaboration with our industrial partners from which the candidate can gain precious hands-on experience and soft skills with significantly-increased potential.
Les réseaux traditionnels de communications sans-fil ont été conçus pour servir des usagers ayant des vitesses relativement faibles, idem, ne dépassant pas les 120 km/h. En dessous de cette vitesse, les canaux sans-fil peuvent être supposés comme localement constants, facilitant ainsi la conception et l'optimisation des systèmes de communications sans-fil. Les présents et futurs systèmes 4G LTE-A et LTE-B ou 5G sont cependant supposés assurer des communications fiables à de très hautes vitesses pouvant atteindre 500 km/h (train a haute vitesse). Pour de tes systèmes, les techniques classiques reposant sur l'hypothèse de canaux quasi-constants souffrent d'une dégradation importante de  performances. Par conséquent, de nouvelles techniques d’estimation de canaux hautement novatrices spécifiquement adaptées à des terminaux à forte mobilité doivent être conçues à partir presque de zéro.Dans ce contexte, ce projet R&D consiste a  développer un nouvel estimateur de canal qui est totalement conscient des variations du canal dans les domaines temporel et fréquentiel.  Plus précisément, les variations du canal seront modélisées par un polynôme à deux dimensions où l'estimation du canal revient à trouver les coefficients optimaux du polynôme d'approximation. L'estimateur proposé sera intégré dans un système émetteur-récepteur cognitif intelligent, actuellement en phase de conception au sein du Wirelesslab <www.wirelesslab.ca>, qui est capable de s'adapter de façon instantanée aux conditions de propagation de  l'environnement où il se trouve. Pour ce faire, les coefficients du polynôme 2D doivent être estimés de façon adaptative en fonction de l'étalement Doppler du canal, le rapport signal-sur-bruit (RSB) du lien de communication ainsi que de son facteur de Rice K. Ce projet de recherche sera réalisé en collaboration avec Huawei Technologies Canada, un leadeur mondial dans la manufacture d'équipements sans-fil et TELUS, un opérateur et fournisseur de services sans-fil majeur au Canada.We investigate various fundamental and practical signal-processing challenges arising in current- and next-generation wireless technologies, with the prime goal of making wireless networks satisfy the ever-increasing appetite for mobile data. Our R&D vision advocates a challenging methodology that covers many aspects of communication engineering, starting from the component level (development of new algorithmic solutions such as new parameter estimators and their prototyping/testing on hardware platforms) all the way up to both the link (whole transceiver design) and system (network integration/assessment) levels. Investigated problems, both theoretical and practical, promote scientific impact and industrial relevance and provide unique added-value student-training opportunities.Nous traitons les défis fondamentaux et pratiques en traitement du signal posés par les futurs technologies sans-fil dans le but premier d’accommoder leur appétit toujours grandissant en données mobiles. Notre vision R&D préconise une méthodologie audacieuse qui couvre plusieurs aspects de l'ingénierie des télécoms; partant du niveau composants (développement de solutions algorithmiques novatrices et leur intégration matérielle sur des plateformes de prototypage rapide) jusqu'a au niveaux lien (conception complète du transmetteur-récepteur) et système (intégration/évaluation en réseau). Les sujets traités, théoriques et expérimentaux, prônent l’impact scientifique et la pertinence industrielle et offrent des opportunités inégalées de formation à grande valeur ajoutée.The student will be provided with derivation guidelines of the intended channel estimation technique. In particular, he/she will start by assimilating the basic concept of another advanced technique that has been recently developed by our research group. This technique approximates the time-selective channels by a polynomial series expansion in the time domain. The candidate will then be called upon to generalize the whole concept to doubly-selective channels (i.e., in time and frequency). Towards this goal and with the help of a senior member of our research group, the candidate will be in charge of developing an iterative maximum likelihood (ML) solution using the well-known expectation-maximization (EM) concept. An appropriate initialization procedure needs also to be designed so as to make the proposed iterative solution converge to the optimal polynomial coefficients that best approximate the channel variations in both the time and frequency domains. In order to make the proposed channel estimation algorithm a good candidate for the smart cognitive transceiver we are currently investigating, the size of the local approximation window and the order of the corresponding 2D polynomial must be carefully selected as function of the Doppler spread, SNR, and Ricean K-factor, etc.In a second phase, the candidate will be called upon to work in close collaboration with our hardware integration team in order to develop a rapid hardware prototype of the proposed solution using MATLAB Simulink and Xilinx toolbox. Once behavioral offline simulations validate the hardware prototype, its design will serve to implement and showcase the proposed solution in real-time and over-the-air. The Wirelesslab has a long-lasting experience in hardware prototyping/integration and is endowed with cutting-edge equipment for this purpose. Some of our hardware prototypes have been already tech-transferred to world-leading industrial partners such as Nutaq <http://www.nutaq.com/blog/low-cost-and-robust-maximum-likelihood-doppler-spread-estimator-next-generation-wireless>.L'étudiant recevra les lignes directrices de dérivation de la nouvelle technique d'estimation du canal. En particulier, il/elle commencera par assimiler le concept de base d'une autre technique avancée qui a été développée récemment au sein du WirelessLab. Cette technique approxime le canal sélectif en temps par un polynôme unidimensionnel. Le stagiaire sera donc appelé à  généraliser cette technique aux canaux doublement sélectifs en temps-fréquence. Afin de réaliser cet objectif, avec l'aide d'un membre senior du groupe le stagiaire sera appelé a développer une solution itérative de l’estimateur à maximum de vraisemblance du canal en utilisant le concept espérance estimée/maximization (EEM). Pour que l'algorithme itératif proposé converge vers le maximum global de la fonction de vraisemblance, une procédure appropriée d'initialisation sera développée. Et pour faire de l'estimateur développé un bon candidat à l’intégration dans l’émetteur-récepteur cognitif intelligent, actuellement en phase de conception au Wirelesslab, la taille de la fenêtre d'approximation locale (en temps-fréquence) ainsi que l'ordre du polynôme 2D correspondant doivent être soigneusement choisis en fonction de l'étalement Doppler, le RSB et le facteur-K de Rice.Dans une seconde phase, le stagiaire sera appelé à interagir avec notre groupe d'intégration matérielle dan le but de participer au prototypage rapide de la solution proposée. Cette phase sera réalisée en utilisant MATLAB Simulink et un toolbox de Xilinx. Une fois le prototype validé par simulations, lil sera intégré dans une plateforme de prototypage rapide pour valoriser son bon fonctionnement en temps réel. Le Wirelesslab a une longue expérience en intégration matérielle des solutions qu'il développe et dispose à cet effet de tout le matériel nécessaire à la fine pointe de la technologie. Certains prototypes matériels réalisés par notre groupe ont déjà fait l'objet de transferts technologiques avec des leadeurs mondiaux du domaine tels que Nutaq <http://www.nutaq.com/blog/low-cost-and-robust-maximum-likelihood-doppler-spread-estimator-next-generation-wireless>.Ideally, the candidate should have an electrical engineering background. He/she should have basic knowledge of signal processing and communication theory and a solid background in linear algebra and probability theory. Prior exposure to statistical signal processing such as estimation and detection theory would be an asset. The candidate should be preferably familiar with MATLAB software of MathWorks.The candidate should be dynamic, self-motivated, and team player; qualities strongly required for successful involvement in collaborative R&D projects carried out in close collaboration with our industrial partners from which the candidate can gain precious hands-on experience and soft skills with significantly-increased potential.

Consider a situation where multiple communities share some of their (Internet hosting service) resources to support broadcasting of events. Financial compensation is involved and it is therefore important that information on the use of bandwidth by each community member be monitored precisely and faithfully reported to guarantee that all partners get their fair share.The project is to create a video transmissions platform which will monitor consumption relate it to users of specific communities and report it as appropriate.It will integrate the following:- a video streamer- a video flow volume tracking system- a federated authentication system- user consumption information collection and exchangeIt will be based and supported by standard client and server-based components (e.g. HTML5). The project will use off-the-shelf components such as Gstreamer (for video), OAuth (federated authentication) and will run on a Linux platform, also taking advantage of the different tools the platform offers. It will be based on an incremental approach built around the construction of the media flow path, with incremental additions of other elements.My research activities revolve around the construction of efficient, secure, large distributed-Internet based applications. In recent work, I have evaluated performance problems and adaptation mechanisms for real-time video flows (e.g. for live events or interactive communications). Moving on, I want to assess the integration of other elements related to the construction of a platform for distributed sharing of real-time flows across multiple communities.Under my supervision, the student will incrementally work on the different elements of the project, starting with media flow, adding identification, accounting and global accounting. At every stage, the student will examine and discuss alternatives before proceeding to implementation and tests, in an incremental development process.A journal will be kept of the different steps which will help in the writing of a final report.Alternatives will be evaluated on the basis of performance and reliability constraints. Literature will be reviewed where relevant.I expect the student to be routinely familiar with programming in Java and/or Python, with C an asset. Experience with programming network applications would also be preferred. Some experience with Gstreamer will be useful, but not necessary. Familiarity with day-by-day use of Linux as a development and operational environment is expected.
L’émergence des grandes surfaces en zones périurbaines et l’essor du commerce électronique contribuent à transformer les aires de marché des artères commerciales traditionnelles, menaçant leur viabilité économique. Les villes reconnaissent aujourd’hui l’importance du dynamisme des artères commerciales, qui ont un rôle structurant dans la vie des quartiers, la préservation du patrimoine culturel, de même que l’attractivité et la vitalité des milieux locaux. La Ville de Montréal lançait en 2010 sa Stratégie de Développement Économique 2011-2017, dont la composante commerce visait (1) la mise en valeur et l’équilibre de l’offre commerciale des artères de la ville, (2) le soutien et la valorisation du commerce de proximité et (3) le rayonnement du centre-ville montréalais. L’initiative a depuis permis la création d’associations de développement, dont la Société de Développement Commercial rue Saint-Denis, la Société de développement de l’avenue du Mont-Royal (SDAMR), de même que la Société de développement du boulevard Saint-Laurent (SDBSL). Toutefois, les nombreuses fermetures de commerce au cours des cinq dernières années nous montrent que des changements importants et structurels continuent de modifier le paysage commercial de la métropole. Ce projet de recherche a pour objectif de décrire les aires de marchés des agglomérations commerciales dans la région métropolitaines de Montréal et de fournir une typologie des artères en fonction du type d’activité et de l’origine des consommateurs qui s’y déplacent. Le projet mobilisera l’utilisation de deux bases de données géolocalisées, soit (1) l’Enquête Origine-Destination de l’Agence Métropolitaine de Transport de Montréal de même que (2) le Registre des Entreprises du Québec. Ces données seront analysées par l’utilisation de méthodes d’analyse statistiques et spatiales. L’étudiant(e) retenu(e) sera accompagné dans chaque phase du projet, partant de la structuration des données à leur analyse. Les outils informatiques, bases de données et ressources seront mis à la disposition des étudiants stagiaires.Economic geography: the Canadian urban system; Industrial organization; Spatial dynamics of employment; Spatial structure of enterprises; Socio-economic polarizations; Residential economy. Urban and regional economic development: development policies; Industrial and socio-professional clusters; Innovation process; entrepreneurship; Industrial restructuring; Economy of metropolises and peripheral regions. Spatial statistics: geographic information system (GIS); Census micro-data; Spatial micro-data; Spatial analysis, multivariate methodsGéographie économique: système urbain canadien; organisation industrielle; dynamiques spatiales de l’emploi; structure spatiale des entreprises; polarisations socioéconomiques; économie résidentielle. Développement économique urbain et régional: politiques de développement; grappes industrielles et socioprofessionnelles; processus d’innovation; entrepreneuriat; restructurations industrielles; économie des métropoles et régions périphériques. Statistiques spatiales: système d’information géographique (SIG); micro-données du recensement; micro-données spatiales; analyse spatiale, méthodes multivariéesThe professionalization and training of graduate students are vital to their academic success. Students will receive training in data management and analysis, research methods and theories, as well as publication and research communication. Students will accompany me to meetings with professionals on a regular basis for the purpose of garnering experience conducting research. They will also be responsible for managing the database and carrying out the statistical analyses for the study. Interns will take part in data harmonization steps, under the supervision of other MSc, PhD, and the principal investigator. The student will be involved in the initial phases of the development of the database. This will likely provide the student with a significant work experience which may develop for her/him a future interest for research and graduate studies.L'étudiant(e) aura pour rôle d'aider le chercheur principal dans la structuration des bases de données, dans l'analyse et la rédaction de rapports de recherche. La professionnalisation et la formation des étudiants diplômés sont essentiels à leur réussite scolaire. Les étudiants recevront une formation sur la gestion et l'analyse des données, les méthodes de recherche et les théories, ainsi que la publication et la communication de recherche. Les étudiants m'accompagneront à des réunions avec des professionnels régulièrement afin de recueillir des expériences de recherche. Ils seront également responsables de la gestion de la base de données et de la réalisation des analyses statistiques pour l'étude. Les stagiaires participeront aux étapes d'harmonisation des données, sous la supervision d'autres MSc, PhD et de l'investigateur principal. L'élève sera impliqué dans les phases initiales du développement de la base de données. Cela fournira probablement à l'élève une expérience de travail significative qui pourrait développer pour lui un intérêt futur pour les études de recherche et les études supérieures.Skills in the use of data software, geographic information systems (ArcGIS, QuantumGIS, etc.) and / or statistical software (R, STATA, SPSS, SAS, etc.)

The app should be able to wirelessly gather data from various body sensors, provide a graphical visualization of their evolution, provide a mean to control them and to save their data so is later accessible through a computer.At the MuSAE Lab at INRS, we are conducting research at the cross-roads of biomedical engineering and telecommunications. More specifically, we are developing award-winning biologically-inspired signal processing techniques with applications across three themes: multimedia communications, health diagnostics, and human-machine interaction.The student must develop at least one app for body sensors that we are already able to control through in-house software. The app should then be freely made available on the app store. A final report of the internship is required.The student must have proven experience writing either Android or iOS smartphone apps. Windows app development knowledge is a plus.
1. Description de la technologie:   Le recyclage-valorisation des déchets de PLA issus des centres de tri au Québec commence à se poser comme une problématique, en particulier avec les  voies de valorisation-recyclage relativement limitées à l’heure actuelle. Parallèlement avec l’apparition des déchets de PLA, une autre problématique environnementale est en train de faire surface ces dernières années : il s’agit de la gestion des biosolides papetiers.Dans une approche de valorisation-recyclage, les biosolides papetiers (riches en fibres cellulosiques) et les déchets des bioplastiques (PLA) issus des centres de tri de Québec peuvent être utilisés pour le développement de nouveaux bio-composites biodégradables offrant propriétés avancées. Cette combinaison fibre cellulosique-matrice (PLA) a été démontrée efficace à l’échelle du laboratoire dans plusieurs travaux de recherche [1-4], les biocomposites obtenus possèdent des propriétés améliorées avec plusieurs champs d’applications (industries automobiles, électroniques..etc.)[5]. Dans cette proposition de projet, de nouveaux bio-composites seront développés. Dans un premier temps, des nano et microfibres seront extraits par voie chimique[2] à partir de biosolides de papetières. Dans un deuxième temps, ces fibres seront activées enzymatiquement en utilisant des formulations d’enzymes (qui seront développées dans ce travail)[6-8] (ces enzymes seront obtenues à partir des champignons : Phanerochaete chrysosporium et Trichoderma reesei  par fermentation à l’état solide). Les fibres seront combinées par la suite avec le PLA provenant des centres de tri (de Gaudreau) pour formuler les biocomposites.Le chercheur est un chimiste entrainé et un ingénieur dans le secteur de l'environnement avec presque15 années d'expérience dans divers domaines comprenant la valorisation des déchets de la biomasse dans plusieurs bioproduits, par fermentation submergée en milieu solide comprenant des enzymes, des biopesticides, des acides organiques, la bioénergie, des composés polyphénoliques, l'alimentation animale et tant d'autres. Elle a travaillé en amont et en aval sur le processus complet allant des techniques de traitement à l'étape de l'application des formulations ainsi que de l'analyse technico-économique du procédé. Le chercheur possède une expertise dans le domaine des contaminants émergents.L'étudiant sera responsable du suivi des tâches dans le présent projet: 1. L'analyse physico-chimique des PLA et des biosolides de papeteries. 2. L'optimisation des conditions de processus de production de nanosurfactant/enzymes - optimisation des concentrations et des processus de récupération. 3. Optimisation de l'élimination des sucres à l'aide de enzymes dans différents rapports molaires. 4. L'analyse des résultats d'identifier rapport molaire tensioactif la plus prometteuse pour la grafting des  5. Corrélation des données de la littérature sur les biocomposites avec des alternatives ici. 6. Compilation des résultats. 7. Préparation du rapport.L'étudiant doivent avoir une base en produit chimique générale / chimie analytique / biotechnologie fond que le projet de recherche porte sur la développement des biocomposites à partir de PLA. En outre, l'étudiant doit être bon dans l'analyse statistique pour vérifier la reproductibilité des concentrations en sucres. Notions de base en contrôle de processus seront un atout. Le projet nécessite des compétences de base de la chimie analytique pour mesurer la conductivité, la tension de surface, la force ionique, la taille des particules, entre autres
The objective of this R & D project is to leverage the expertise of researchers from CTE (Gherrou, Daghrir & Huot) and expertise of Professor SK. Brar from INRS-ETE to develop an innovative method using bioelectrochemical process involving synergy of enzymatic reactions and electrochemical oxidation techniques for the degradation of complex hydrocarbon chains (PAHs, C10-C50, etc) that contaminate soil and groundwater. R & D activities offered by our inter-institutional team (INRS-CTE) can be divided into three main activities. The first part comprises identification of the anode and cathode that is appropriate and hence optimize their oxidation capacity of hydrocarbons. An optimization of electrochemical oxidation capacity of hydrocarbons will be performed at laboratory scale at CTE. The second task will be to identify and develop nano-formulations of efficient enzymes and having a capacity for oxidative degradation of hydrocarbon chains at INRS. The efficiency of the enzymatic process will be studied under different experimental conditions (pH, temperature, etc.). The third part of this work will be focused on the development and application of hybrid bioelectrochemical process for the degradation of hydrocarbons that contaminate soil and groundwater (CTE-INRS). The optimum processing conditions determined during the application of each process (enzymatic and electrochemical) will be applied a priori. This project will benefit from a unique expertise combining electrochemical oxidation techniques and enzymatic processes, and an R & D operational infrastructure at the forefront; two parameters essential for the achievement of the project objectives in time.The researcher is a trained chemist and environmental engineer with almost 15 years of experience in various fields comprising value-addition of waste biomass into various bioproducts by submerged and solid-state fermentation comprising enzymes, biopesticides, organic acids, bioenergy, polyphenolic compounds, animal feed among others. She has worked on the complete process comprising upstream and dosnstream processing techniques until the application stage as formulations as well as techno-economic analysis of the process. The researcher has expertise in the field of emerging contaminants and its by-products in complex media, such as wastewater, wastewater sludge, soil and biosolids. The researcher has developed methods to The student will be responsible for following tasks in the present project:1. Physical-chemical analysis of waste streams to produce cost effective enzymes.2. Optimization of process conditions of enzymes production – optimization of concentrations and recovery process.3. Optimization of removal of hydrocarbons by enzymes.4. Analysis of the results to identify the most promising enzymes molar ratio to remove hydrocarbons.5. Correlation of data with literature publications on hydrocarbon removal using conventional techniques.6. Compilation of results.7. Report preparation.The student will be required to have a general chemical/analytical chemistry/biotechnology background as the research project involvesproduction and use of enzymes for petroleum hydrocarbon degradation. In addition, the student must be good in statistical analysis to verify the reproducibility of production os enzymes. Basics in process control will be an asset. The project requires basic analytical chemistry  and microbiology skills to measure conductivity, surface tension, ionic strength, particle size, cell count, enzyme activityamong others Role of the student in the above-mentioned research project (Max 300 words):
The nitrites and nitrates used in the conservation of the processed foods, primarily for their antibacterial, antioxidant and organoleptic properties. They are added to meat products in order to increase the shelf life and to improve their taste and appearance. Nevertheless, the use of such food additives can harm the health of the consumers, by affecting the role of haemoglobin in the transport of oxygen. Moreover, the nitrites in the presence of favorable conditions are transformed into nitrosamines and nitrosamides, which is a mutagen and possess carcinogenic effects. Thus, a search for the replacement of these ingredients in meat products represents a technological challenge. The principal objectifies of this project is to develop formulations to replace nitrites and nitrates in meat products while keeping the same shelf life and same organoleptic, antibacterial and antioxidant qualities. Natural products of low cost, such as fruits (grapes) and the spices (cinnamon, cloves,  cumin, black pepper, garlic  and the green pepper) shall be used to achieve this objective. Qualitative and quantitative screening of these natural food additives will be carried out to select the additives ensuring a better antimicrobial and antioxidant activity in the products. Sensory analyses will be carried out based on a tested and specialized panel whose members work in participating industries with this project. The conditions of production and treatment prior to packaging of meat products will be optimized comprising pH, activity of water, NaCl concentration, moisture, temperature and pressure. The optimization of these parameters will make it possible to develop a better method of conservation of the products as well as the maintenance of the red color during the conservation. Finally, the alternatives and the conditions of treatments selected will be applied on an industrial scale, and a techno-economic analysis of the complete process will be carried out. This project I have training as chemist and environmental engineer with an excellent experience in the bioconversion of waste biomass to value-added products, product recovery and product formulations, simultaneous removal of emerging contaminants during value-addition of wastes and treatment of explosive contaminated sites. I have wide ranging industrial experience in the field of bio-products. I have expertise in the development of different advanced treatment methods for removal of emerging contaminants, comprising endocrine disruptors and pharmaceuticals and personal care products. I have also developed green alternatives to the use of chemical flocculants in the flocculation of brewery industry. In general, my specialized research The student will be involved in the day to day planning of experiments and will fulfill following specific tasks:1. Contacting industry for the samples of products when required and inquiring information on logistics and sampling details.2. Planning laboratory research on quantification of different alternative ingredients using statistical approach of factorial design.3. Preparation of formulations based on their physical-chemical properties and end property required for conservation of processed meat.4. Analysis of different organoleptic properties and verification of contamination, if any.5. Analysis of results.6. Preparation fo research report and presentation of research results in a meeting with the industry personnel.The student must have basic training in food sciences and engineering with skills to manage anlytical details especially chemical analysis. Knowing microbiology will be an asset. Additionally, the student must be adept to carry out statistical analysis of the research results.
ThePublic Health Agency of Canada has warned breeders and veterinariansto cease use of antibiotics as growth promotersfor cattle and chickens. It is therefore necessary to developalternatives to the use of antibiotics to avoid theresistance associated with antibiotics. In this context, this project aims todevelop an economical, efficient and ecological alternativeformulation based on yeasts, enzymes and organic acidsfor the use of antibiotics in intensive breeding of broiler chickens.The following objectives are proposed: 1) To produce enzymes and acids2) prepare dietary supplements withFormulation, 3) analyze the life cycle of the proposed new practice,And 4) technical and economic analysis. The project will alsoLead to production of antibiotic alternatives for intensiveChickens breeding in Quebec. In addition, by decreasing the doses ofAntibiotics, the project will help to reduce the pollutant load inEnvironment due to the excessive use of antibiotics, as well asReduce the problem of resistance to bacteria.This could have an impact on the quality of life of the populationestablished in the vicinity of poultry houses and consumers.The researcher is a trained chemist and environmental engineer with almost 15 years of experience in various fields comprising value-addition of waste biomass into various bioproducts by submerged and solid-state fermentation comprising enzymes, biopesticides, organic acids, bioenergy, polyphenolic compounds, animal feed among others. She has worked on the complete process comprising upstream and dosnstream processing techniques until the application stage as formulations as well as techno-economic analysis of the process. The researcher has expertise in the field of emerging contaminants and its by-products in complex media, such as wastewater, wastewater sludge, soil and biosolids. The researcher has developed methods to The student will be responsible for following tasks in the present project:1. Physical-chemical analysis of different alternate biomass2. Optimization of process conditions of organic acid and enzymes production – optimization of media ingredients and hydrogen analysis by gas chromatography.3. Optimization of process conditions using fermentation.4. Analysis of the results to identify the most promising mode of antibiotic alternatives.5. Correlation of data with literature publications on green antibiotic alternatives.6. Compilation of results.7. Report preparation.The student will be required to have a general chemical/biochemical engineering/biotechnology background as the research project involves bioproduction of enzymes using agro-wastes by solid state and liquid fermentation. In addition, the student must be good in statistical analysis to verify the reproducibility of concentrations of  enzymes. Basics in process control will be an asset. The project requires basic microbiology understanding for inoculation, petri plating etc.The student will be required to have a general chemistry/agriculture/environmental backgroundas the research project involves environmental samples analysis and sampling. In addition, the student must be good in statistical analysis to verify the reproducibility of concentrations obtained with chromatography and mass spectrophotometry techniques.The student will be responsible for following tasks in the present project:1. Sampling of different wastewater treatment plant unit operations for analysis of presence of different pharmaceutical compounds.2. Optimization of analysis method of a model pharmaceutical compound in coordination with an analytical laboratory and working in close coordination with the staff.3. Mass 
Many industries use cationic charges as the main ingredient and exploit their technical and functional properties in the formulation of new products, especially in cosmetics, pharmaceutical, and agricultural applications. The conventional method for producing these cationic charges is based on the principle of quaternization, thereby creating the respective quaternary ammonium clays for modifying fillers in these products. These charges are conventionally derived from petrochemicals which can raise environmental concerns and hence incur severe constraints. In this project, we propose the development of novel 100% natural cationic biocharges for industrial applications as a substitute for conventional petrochemical polymers, using a blend of plant extracts of the family Plumbaginaces (boreal forest) and family Moringa oleifera (Amazon or African deserts) with clay. This new method will be based on the use of clay-plant extract combination. These combination formulations will be fabricated using a new technology with low environmental impact i.e. reactive extrusion technology. The optimization of new production process will ensure quality, reduce production costs and can increase production volume of the respective formulations. This project also proposes the development of nanoencapsulation and hydrogel formulations using these plant extracts and clays to expand the range of formulations and then extend the application spectrum.-------------------------------Arclay naturel Technologies Inc. et Ascence Venture Inc ont développé des formulations à base de biopolymères et de l'argile pour la formulation de produits cosmétiques (shampooings "Blanc Cachemire» et «Biot Biot») et des produits pour application agricole (marque de AGRICLAY). Les entreprises commercialisent divers produits agricoles (biopesticides et produits de prétraitement des semences) sous la marque "AGRICLAY" tels que, A6, Biogar, Biostim, T16, 5C, et G10. ARCLAY et Ascence se concentrent actuellement sur le développement d'une nouvelle gamme de produits à base de semences enrobées, en utilisant la technologie de la nanoformulation par encapsulation impliquant des nanoparticules de chitosane, The researcher is a trained chemist and environmental engineer with almost 13 years of experience in various fields comprising value-addition of waste biomass into various bioproducts by submerged and solid-state fermentation comprising enzymes, biopesticides, organic acids, bioenergy, polyphenolic compounds, animal feed among others. She has worked on the complete process comprising upstream and dosnstream processing techniques until the application stage as formulations as well as techno-economic analysis of the process. The researcher has expertise in the field of emerging contaminants and its by-products in complex media, such as wastewater, wastewater sludge, soil and biosolids. The researcher has developed methods to The student will be responsible for following tasks in the present project:1. Screening of plant extracts for obtaining stable plant extract-clay suspensions (student-1)2. Development of formulation of cationic biocharges using the optimum combination (student-1)3. Study of shelf-life stability of plant extract-clay suspensions (student-2)4. Analysis of the results to identify the most stable formulation (student-1 and student-2).5. Correlation of data with conventional petrochemical derived cationic charges (student-1 and student-2).6. Compilation of results.(student-1 and student-2).7. Report preparation.(student-1 and student-2).--------------------------------L'étudiant sera responsable du suivi des tâches dans le présent projet: 1. Projection d'extraits de plantes pour obtenir stables suspensions extrait d'argile végétales (étudiant-1) 2. Développement de la formulation de biocharges cationiques en utilisant la combinaison optimale (étudiant-1) 3. Étude de la stabilité durée de vie des suspensions extrait d'argile végétales (étudiant-2) 4. L'analyse des résultats pour identifier la formulation la plus stable (étudiant-1 et étudiant-2). 5. Corrélation des données avec pétrochimiques conventionnels charges cationiques dérivés (étudiant-1 et étudiant-2). 6. Compilation des résultats. (Étudiant-1 et étudiant-2). 7. Signaler préparation. (Étudiant-1 et étudiant-2).The student will be required to have a general food chemistry/material science/formulation background as the research project involves development of polymer agents which are biological. In addition, the student must be good in statistical analysis to verify the reproducibility of the shelf-life of the stable formulations.----------------------------L'étudiant doivent avoir une base en alimentation générale chimie / sciences des matériaux / formulation fond que le projet de recherche porte sur le développement d'agents polymères qui sont biologique. En outre, l'étudiant doit être bon dans l'analyse statistique pour vérifier la reproductibilité de la durée de vie des formulations stables.

An integrated solid state fermentation approach for production of enzymes from agro-wastes / Une approche solide de fermentation à l'état intégré pour la production d'enzymes à partir de déchets agricoles (Nouveau)_Clone (1)The researcher is a trained chemist and environmental engineer with almost 10 years of experience in various fields comprising value-addition of waste biomass into various bioproducts by submerged and solid-state fermentation comprising enzymes, biopesticides, organic acids, bioenergy, polyphenolic compounds, animal feed among others. She has worked on the complete process comprising upstream and dosnstream processing techniques until the application stage as formulations as well as techno-economic analysis of the process. The researcher has expertise in the field of emerging contaminants and its by-products in complex media, such as wastewater, wastewater sludge, soil and biosolids. The student will be responsible for following tasks in the present project:1. Physical-chemical analysis of the agro-industrial wastes, such as brewery and fruit processing wastes.2. Optimization of process conditions of ligninolytic enzymes production using fungal monocultures and co-cultures.3. Optimization of process conditions in flask scale experiments using response surface statistical approach.4. Analysis of the results to identify the most promising mode of fermentation by monoculture or co-culture approach to produce enzymes.5. Correlation of data with literature publications on ligninolytic enzymes production using agro-industrial wastes and other substrates.6. Compilation of results.7. Report preparation.-----------------------------L'étudiant sera responsable du suivi des tâches dans le présent projet: 1. L'analyse physico-chimique des déchets agro-industriels, tels que la brasserie et de la transformation de fruits déchets. 2. L'optimisation des conditions de processus de production des enzymes ligninolytique utilisant monocultures fongiques et co-cultures. 3. Optimisation des conditions de traitement en flacon expériences à grande échelle à l'aide de la surface de réponse approche statistique. 4. L'analyse des résultats afin d'identifier le mode le plus prometteur de la fermentation par la monoculture ou une approche de co-culture pour produire des enzymes. 5. Corrélation des données de la littérature publications sur la production des enzymes ligninolytique utilisant les déchets agro-industriels et d'autres substrats. 6. Compilation des résultats. 7. Préparation du rapport.The student will be required to have a general chemical/biochemical engineering/biotechnology background as the research project involves bioproduction of enzymes using agro-wastes by solid state and liquid fermentation. In addition, the student must be good in statistical analysis to verify the reproducibility of concentrations of  enzymes. Basics in process control will be an asset. The project requires basic microbiology understanding for inoculation, petri plating etc.-------------------------------L'étudiant doivent avoir une base en chimie / biochimie général génie / biotechnologie fond que le projet de recherche porte sur la bioproduction d'enzymes utilisant agro-déchets par fermentation à l'état solide et liquide. En 
The wastewater treatment plants have undergone a sea change in the last three decades in terms of new add-ons for further removal of toxic pollutants to ensure a clean effluent. Despite the advanced modifications and improved appurtenances, there have been reports of polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzo-p-furans (PCDFs), endocrine disrupter compounds (EDCs) pharmaceuticals and personal care product (PPCP) residuals in municipal wastewater treatment plant (WWTP) effluents. Meanwhile, the existing wastewater treatment processes are not designed to handle these toxic compounds especially at the levels (µg/l, ng/l or pg/l) in which they reach the WWTPs. Thus, even after treatment, the trace levels of the precursor compound remain or may get transformed into other innocuous metabolites, especially in wastewater sludge where they can get accumulated due to adsorption or locking in the sludge flocs and end up in landfills and incinerators. In this context, these toxic organic compounds end up in the wastewater sludge which is further subjected to treatment through aerobic or anaerobic digestion depending on the type of WWTP. Furthermore, the wastewater sludge has been recently reutilized in order to harness the available nutrients transforming them into value-added products like, bioplastics, biopesticides, bioflocculants, bioherbicides, proteases, biofuels and others. Tracing the route of these toxic compounds all the way from the WWTP to the final value-added product is an urgent need for environmental health pursuit. In addition to the economical benefit of producing value-added products at 40-60% lower cost than the existing commercial products/wastewater sludge and concomitantly novel ways of utilization/disposal of wastewater sludge. However, the toxic component may mar the overall objective of wastewater sludge management. To reach the aims stated above, selective and sensitive analytical methods for complex sample matrix such as wastewater sludge are essential. In fact, robust and streamlined analytical methods for sludge extracts are lacking The researcher is a trained chemist and environmental engineer with almost 10 years of experience in various fields comprising value-addition of waste biomass into various bioproducts by submerged and solid-state fermentation comprising enzymes, biopesticides, organic acids, bioenergy, polyphenolic compounds, animal feed among others. She has worked on the complete process comprising upstream and dosnstream processing techniques until the application stage as formulations as well as techno-economic analysis of the process. The researcher has expertise in the field of emerging contaminants and its by-products in complex media, such as wastewater, wastewater sludge, soil and biosolids. The researcher has developed methods to The student will be responsible for following tasks in the present project:1. Sampling of different wastewater treatment plant unit operations for analysis of presence of different pharmaceutical compounds.2. Optimization of analysis method of a model pharmaceutical compound in coordination with an analytical laboratory and working in close coordination with the staff.3. Mass balance of the presence of the organic contaminant in different liquid and solid portions of the unit operation. Utilization of advanced oxidation methods for treatment of different waste streams.4. Analysis of the results to identify the most polluted stream.5. Correlation of data with background data.6. Compilation of results.7. Report preparation.------------------------------------------L'étudiant sera impliqué dans la journée pour la planification de la journée d'expériences et remplira les tâches suivantes spécifiques: 1. Contacter l'industrie pour les échantillons de produits en cas de besoin et pour d'informations sur la logistique et les détails de l'échantillonnage. 2. Planification de la recherche en laboratoire sur la quantification des différents ingrédients de la formulation à l'aide de l'approche statistique de plan factoriel. 3. Préparation de formulations en fonction de leurs propriétés physico-chimiques et les biens de fin requise pour l'agriculture. 4. Analyse des résultats. 5. Préparation du rapport de recherche et la présentation des résultats de recherche lors d'une réunion avec le personnel de l'industrie.The student will be required to have a general chemistry background as the research project involves environmental samples analysis and sampling. In addition, the student must be good in statistical analysis to verify the reproducibility of concentrations obtained with chromatography and mass spectrophotometry techniques.-------------------------------L'étudiant doit avoir une formation de base en sciences de l'alimentation et de l'ingénierie de compétences pour gérer les détails d'analyse en particulier l'analyse chimique. Sachant microbiologie sera un atout. De plus, l'étudiant doit être apte à effectuer une analyse statistique des résultats de recherche.
PhACs during conventional (e.g. activated sludge) wastewater treatment and during advanced (e.g. ozonation and membrane filtration) treatment processes are not efficiently removed. Most of the advanced treatment methods demand new infrastructure increasing treatment costs. In this context, novel biochar-enzyme impregnated micro and nano systems (BEMS/BENS) can be developed that can lead to the complete removal of these emerging pollutants in the treated wastewater/water streams without extra infrastructure input. The proposed project comprises the following objectives: 1) Development of different biochar-ligninolytic enzyme impregnated micro and nano systems (BEMS/BENS); 2) Performance testing of BEMS/BENS using simulated wastewater/water comprising major PhACs, such as carbamazepine, gemfibrozil, naproxen, diclofenac and sulfamethoxazole; 3) Techno-economical analysis of the best performing technologies and 4) Bench scale study of techno-economical processes in real wastewater conditions. In addition to providing occurrence data, the project will probe the fate of these compounds during treatment in BEMS/BENS to measure the impact of the treatment technique giving important information on the persistence or transformation and residual toxicity of these compounds.The proposed project will have significant environmental and economical impact as it will lead to an innovative method for treatment of wastewaters/waters laced with PhACs and the developed technology can enhance the already existing strong Canadian environmental technology sector in the field of wastewater and water treatment. The project will also add important database on PhACs for the federal environmental regulatory agencies protecting health and environment. Furthermore, this research is very timely in generating HQP in this upcoming and critical environmental field. The researcher is a trained chemist and environmental engineer with almost 10 years of experience in various fields comprising value-addition of waste biomass into various bioproducts by submerged and solid-state fermentation comprising enzymes, biopesticides, organic acids, bioenergy, polyphenolic compounds, animal feed among others. She has worked on the complete process comprising upstream and dosnstream processing techniques until the application stage as formulations as well as techno-economic analysis of the process. The researcher has expertise in the field of emerging contaminants and its by-products in complex media, such as wastewater, wastewater sludge, soil and biosolids. The researcher has developed methods to The student will be responsible for following tasks in the present project:1. Physical-chemical analysis of the agro-industrial wastes.2. Optimization of process conditions of ligninolytic enzymes production using fungal monocultures .3. Optimization of process conditions in flask scale experiments using response surface statistical approach.4. development fo BEMS/BENS.5. Correlation of data with literature publications on removal of pharmaceutical compounds.6. Compilation of results.7. Report preparation.The student will be required to have a general chemical/biochemical engineering/biotechnology background as the research project involves bioproduction of enzymes using agro-wastes by solid state and liquid fermentation. In addition, the student must be good in statistical analysis to verify the reproducibility of concentrations of  enzymes and also chemistry skills for analysis of emerging contaminants. Basics in process control will be an asset. The project requires basic microbiology understanding for inoculation, petri plating etc.
Arclay Natural Technologies Inc. and Ascence Venture Inc developed formulations based on biopolymers and clay for use in the formulation of cosmetic products (i.e. shampoos “Blanc Cachemire" and “Biot by Biot") and products for agricultural application (AGRICLAY brand). The companies market various agricultural products (biopesticides and pretreatment products for seed) under the trademark “AGRICLAY” such as, A6, Biogar, Biostim, T16, 5C, G10 and Hums. ARCLAY and Ascence are currently focused on the development of a new range of products, namely coated seeds, using nanoformulation technology via encapsulation involving chitosan nanoparticles, mineral-based clay extracts, growth regulators and beneficial soil microorganisms. The companies, through the proposed project, want to develop a new green technology that offers the local and international markets new formulation-coated seeds (of carrots, lettuce, soy, maize, corn and onion), which are efficient and low cost, and combine the beneficial effects of chitosan with the clay mineral extracts. The objective of the proposed project is to encapsulate the seeds with nanoformulations of chitosan to produce coated seeds. These new formulations shall show characteristics of high storage stability and superior germination rates compared to uncoated seeds.The development of inoculants using chitosan has gained attention in recent years due to its application in the conservation of seeds and plants of great commercial, agricultural and economical interest (Giroud-Abel, 1995). The proposed project has anticipated short-term impacts: a) it will lead to the production of highly efficient nanoencapsulated virgin seeds for enhanced and sustainable agricultural productivity for the agricultural sector; b) it will enhance the competition for the industries to produce these ''green'', sustainable seeds for agricultural production. In the long-term perspective, it will revolutionize the Quebec and Canadian agricultural sector by bringing on board a new generation of nanocoated seeds which can offer high productivity without compromising the soil sustainability by targeting farm I have training as chemist and environmental engineer with an excellent experience in the bioconversion of waste biomass to value-added products, product recovery and product formulations, simultaneous removal of emerging contaminants during value-addition of wastes and treatment of explosive contaminated sites. I have wide ranging industrial experience in the field of bio-products. I have expertise in the development of different advanced treatment methods for removal of emerging contaminants, comprising endocrine disruptors and pharmaceuticals and personal care products. I have also developed green alternatives to the use of chemical flocculants in the flocculation of brewery industry. In genral, my specialized research The student will be involved in the day to day planning of experiments and will fulfill following specific tasks:1. Contacting industry for the samples of products when required and inquiring information on logistics and sampling details.2. Planning laboratory research on quantification of different formulation ingredients using statistical approach of factorial design.3. Preparation of formulations based on their physical-chemical properties and end property required for agriculture.4. Analysis of results.5. Preparation of research report and presentation of research results in a meeting with the industry personnel.----------------------------L'étudiant sera impliqué dans la journée pour la planification de la journée d'expériences et remplira les tâches suivantes spécifiques: 1. Contacter l'industrie pour les échantillons de produits en cas de besoin et pour d'informations sur la logistique et les détails de l'échantillonnage. 2. Planification de la recherche en laboratoire sur la quantification des différents ingrédients de la formulation à l'aide de l'approche statistique de plan factoriel. 3. Préparation de formulations en fonction de leurs propriétés physico-chimiques et les biens de fin requise pour l'agriculture. 4. Analyse des résultats. 5. Préparation du rapport de recherche et la présentation des résultats de recherche lors d'une réunion avec le personnel de l'industrie.The student must have basic training in food sciences and engineering with skills to manage analytical details especially chemical analysis. Knowing microbiology will be an asset. Additionally, the student must be adept to carry out statistical analysis of the research results.------------------------------L'étudiant doit avoir une formation de base en sciences de l'alimentation et de l'ingénierie de compétences pour gérer les détails d'analyse en particulier l'analyse chimique. Sachant microbiologie sera un atout. De plus, l'étudiant doit être apte à effectuer une analyse statistique des résultats de recherche.
Conventional water treatment plants cannot achieve complete removal of cyanobacteria and their associated toxins. Therefore, the existing water treatment plants are required to be modified. We propose a treatment scheme consisting of physical removal of cyanobacteria, followed by biological treatment and chemical oxidation of aqueous cyanotoxins. Cyanotoxin biodegradation by Sphingomonas sp, Arthrobacter sp., Brevibacterium sp., Rhodococcus sp, Methylobacillus sp and Microbacterium sp is related to the presence of the genes mlr and others that encode hydrolytic enzymes specific to cyanotoxins. The biofilm formation potential of the most promising pure and mixed microbial consortia identified in the previous step will be evaluated using a microtitre plate biofilm assay model (Asadishad et al., 2014) to quantify the biofilm development on various solid media including granular and powdered activated carbon and non-woven geotextile. The effect of temperature on the biofilm formation will also be monitored. The solid media that prove to be promising biofilm support will be employed in an immobilized cell bioreactor or a fluidized biofilm reactor to be tested at various concentrations of mixture of cyanotoxins. The effect of temperature and secondary carbon source on the biodegradation rate and lag period will be investigated. The system will be operated continuously to assess its stability and robustness in response to various environmental conditions (e.g., temperature, pH) over a period of few months. The proliferation of the optimized microbial strains will be monitored through cell cultures, and the final equilibrium of the bacterial community will be determined by comparing the most abundant genotypes through PCR. The immobilized cell reactor can be placed at two different locations in the drinking water treatment plant, namely upfront of coagulation-flocculation and after  coagulation-flocculation step, in the disinfection tank. The performance of ozonation as the last step treatment for removal of any remaining toxins will be investigated.   Dr. Brar is a trained chemist and environmental engineer leading the research group on Bioprocessing and Nano-Enzyme Formulation Facility (BANEFF) at INRS-ETE.  The facility has so far led to 20 PhD students, 6 Master’s students and 6 postdoctoral students. She has international collaborative programmes with several countries, such as Argentina, Spain, Chile, Switzerland, France, Vietnam, China, USA, India, Thailand, among others. She is a recipient of several honors and awards, such as 2017 AAEES excellence in environmental science and engineering, ASCE State-of-the-Art of Civil Engineering award (2007 and 2017), Rudolf gold medal (2008) and “YWCA women in science” excellence award. The student will be responsible for following tasks in the present project:1. Screening of the different biofilm fixation supports (student-1)2. Development of sustainable biofilm systems (student-1)3. Study and optimization of the biofiltration system for removal of cyanotoxons (student-2)4. Analysis of the results to identify the most stable biofiltration system (student-1 and student-2).5. Correlation of data with conventional physical-chemical treatment (student-1 and student-2).6. Compilation of results.(student-1 and student-2).7. Report preparation.(student-1 and student-2).The student will be required to have a general environmental chemistry/environmental science and engineering background as the research project involves development of biofiltration systems for removal of cyanotoxins from contaminated waters.

Premièrement, le projet vise à personnaliser et mettre en oeuvre un système d'archivage et de transmission d'images (PACS) pour le laboratoire de tomodensitométrie de l'INRS. En raison de la grande variété d'échantillons et de types d'acquisitions, les images ne peuvent pas être organisées et archivées avec des solutions logicielles désignées pour des applications médicales. Le système PACS sera adapté pour traiter des informations critiques de nature non médicale (ID d'échantillons, composition, provenance géographique, température au moment de l'échantillonnage et le temps de l'acquisition du scanner CT, etc.). Cette information sera intégrée dans l'en-tête DICOM de chaque image. La requête au système PACS permettra la récupération d'images en fonction de ces critères non-médicaux. Le développement sera basé sur le projet à source ouverte PACS d'Orthanc. Deuxièmement, un système de gestion de la provenance du flux de travail sera mis en place pour suivre toutes les étapes de traitement effectuées sur les images, des reconstructions tomographiques aux étapes de post-traitement telles que la segmentation et de la classification. Étant donné que de nouvelles tâches de traitement d'images sont activement développées par notre groupe, il est essentiel d'enregistrer comment une image a été obtenue avec la version du logiciel utilisé. À cette fin, le projet à source ouverte de VisTrails sera utilisé et adapté à notre chaîne de traitement. La version sera implémentée via un serveur Git ou Subversion. En outre, un portail de soumission de travaux et une suite de visualisation seront développés dans VisTrails pour faciliter la production et le traitement des images même pour les non-spécialistes.The multidisciplinary laboratory of CT scan for non-medical use of INRS is active in Earth Sciences, Material Sciences, and biology. It allows for non-destructive measurements of the internal density variations of static body (internal structure, porosity, etc.) or dynamic phenomena, mainly hydrodynamic (experiments in 4D). It is the first facility of its kind in a Canadian university. Samples usually analysed in our facility are e.g., sediments, ice, soils (including permafrost), rocks, concrete, archaeological artefacts, lumbers, wood structures, fossils. The laboratory specialises in the analysis of sediment transport, erosion and deposition in small hydraulic canals running through the CT-scanner.Le laboratoire est actif en sciences de la terre, des matériaux et de la biologie. Il permet des mesures non-destructives des variations de densités d'un corps statique (structures internes, porosité, etc.) ou des phénomènes dynamiques, principalement hydrodynamiques (expériences 4D). C'est la seule installation de ce genre dans une université canadienne. Les échantillons analysés sont, par exemple, les sédiments, la glace, les sols (incluant les pergélisols), les roches, le béton, les artéfacts archéologiques, les structures en bois, ... Le laboratoire se spécialise dans l'analyse du transport de sédiments, de l'érosion et du dépôt dans de  canaux hydrauliques traversant le scanner CT.The candidate will first familiarize herself/himself with the samples collected in the laboratory, identify the specific needs of the facility and then select, in collaboration with the supervisor, a list of information to embed in the DICOM header of images through private tags. The student will then develop a software solution to capture this information from the user (most probably through a web-based form) and insert it in the images produced by the Siemens Definition AS CT scanner of INRS. Both raw projection data and reconstructed images will need this type of processing/identification. Then, an Orthanc-based PACS system will be deployed and customized to archive/query the non-medical information defined previously. The CT scanner will be set up to send images to this PACS server, presumably through the identification pipeline.In parallel, a workflow provenance management system will be developed with the VisTrails open-source software stack. This will provide an interface to display the entire image processing workflow, from acquisition parameters (kVp, mAs, etc.) to reconstruction methods (filtered backprojection, iterative, etc.) and image post-processing (spatial filtering, segmentation, etc.). The exact software version associated with each step will be recorded so that a particular workflow can always be replayed. The VisTrails platform will interface with the PACS server and with a Git/Subversion code versioning server. An interface for querying the PACS with user-defined criteria will be developed along with a visualisation tools based on existing ITK/VTK methods. The platform will allow job submission - some of which such as iterative image reconstruction are numerically intense - and ease the comparison of images generated by different pipelines. Upon completion, this project will allow a systematic and coherent archiving of all information required for image analysis.Le candidat se familiarisera d'abord avec les échantillons recueillis en laboratoire, identifiera les besoins spécifiques de l'installation et sélectionnera, en collaboration avec un superviseur, une liste d'informations pour intégrer dans l'en-tête DICOM des images via des tags privés. L'étudiant développera par la suite une solution logicielle pour obtenir ces informations auprès de l'utilisateur (probablement par le biais d'un formulaire WEB) et les insérera dans les images produites par le scanner CT de Siemens Definition AS de l'INRS. Les données de projection brutes et les images reconstruites nécessiteront ce type de traitement/identification. Ensuite, un système PACS basé sur Orthanc sera déployé et personnalisé pour archiver/administrer les informations médicales définies précédemment. Le scanner CT sera configuré pour envoyer des images à ce serveur PACS, vraisemblablement à travers la chaîne de traitement d'identification. Parallèlement, un système de gestion de la provenance du flux de travail sera développé avec la logiciel à source ouverte VisTrails. Cela fournira une interface pour afficher l'ensemble du flux de travail de traitement d'images, des paramètres d'acquisition (kVp, mAs, tec.) aux méthodes de reconstruction (rétroprojection filtrée, itératif, etc.) et le post-traitement d'image (filtrage spatial, segmentation, etc.). La version exacte du logiciel associée à chaque étape sera enregistrée afin qu'un flux de travail particulier puisse toujours être reproduit. La plate-forme VisTrails s'interfacera avec le serveur PACS et avec un serveur de contrôle de code Git/Subversion. Une interface pour interroger le PACS avec des critères définis par l'utilisateur sera développée avec des outils de visualisation basés sur les méthodes ITK/VTK existantes. La plate-forme permettra la soumission de travaux - dont certains sont numériquement intenses comme la reconstruction itérative d'images - et facilitera la comparaison des images générées par différentes chaînes de traitement. À la fin, ce projet permettra un archivage systématique et cohérent de toutes les informations requises pour l'analyse d'image.The candidate is a last year undergraduate student in the field of Computer Engineering or Computer Sciences. A background in Physics and/or Earth Sciences will be considered a major asset. Preference will be given to candidates familiar with images and image processing protocols, the DICOM format used in medical sciences and network transfer protocols. The candidates will have expertise in C++, HTML, Javascript, Python, Representational State Transfer (REST) design and relational databases. Knowledge of ITK/VTK, Orthanc and/or VisTrails is highly desirable but not essential.
Ce projet de laboratoire et de terrain se déroulera au Laboratoire de géochimie, imagerie et radiographie des sédiments (GIRAS) de l’Institut National de la Recherche Scientifique (INRS) basé à Québec. L’objectif du projet sera de calculer et d’analyser la dynamique des flux érosifs de bassins versants sur les derniers 500 ans à partir de carottes sédimentaires lacustres. Les apports terrigènes issus de l’érosion peuvent être étudiés grâce aux profils de géochimie minérale mesurés dans les sédiments lacustres. Le projet de recherche consistera à utiliser un scanneur géochimique à fluorescence X (XRF, Itrax) dont dispose l’Institut pour mesurer l’évolution du signal géochimique à très haute résolution (pas de mesure de 100µm) des sédiments lacustres (élément terrigènes). Ces mesures permettront d’analyser les dynamiques des changements de l’érosion régionales. Les données proviendront de nouvelles acquisitions effectuées par l’étudiant au cours de son stage à l’INRS, qui viendront compléter une base de données déjà existante, développée par l’équipe. Au laboratoire, l’étudiant devra apprendre le fonctionnement d’un scanneur géochimique Itrax, l’analyse sédimentologique et les principes de datation des archives sédimentaires.Plus de 95% de la production alimentaire mondiale provient des sols (FAO), et il est estimé que la demande mondiale va doubler d’ici 50 ans. Les sols sont donc une ressource stratégique à protéger. Néanmoins, les activités humaines (e.g., déforestation, agriculture intensive, artificialisation des sols) ainsi que les changements climatiques (e.g., augmentation de la fréquence des crues) peuvent accélérer l’érosion de surface, causant le dépassement des capacités de renouvèlement des sols. Il est donc impératif de quantifier les changements temporelles dans l’érosion des sols ans afin d’estimer l’intensité du phénomène et du risque associé pour la ressourceL’étudiant travaillera avec le Pr. Pierre Francus (INRS), le Dr. Jean-Philippe Jenny (INRS – Max Planck) ainsi qu’un assistant de recherche, et sera encouragé à interagir avec l’ensemble de l’équipe de sédimentologie de l’INRS (doctorants, stagiaires, ingénieurs et techniciens). L’étudiant se formera à l’utilisation d’un scanner de fluorescence X Itrax et apprendra à caractériser et à interpréter des profils géochimiques de sédiments. Il aidera à bâtir et compiler une base de données de sédiments lacustres.Autonomie et esprit d’organisation. L’étudiant aura suivi une formation (Bac+3 ou +4) en science de la terre, science de l’environnement ou domaines associés. L’étudiant devra montrer un vif intérêt pour le travail en laboratoire et de terrain. Une bonne maîtrise des outils de base de traitement de données serait un avantage (e.g. Excel/ R)

Développement d'outils permettant la détection et la quantification des trois groupes algaux principaux formant des fleurs d'eau en milieu lacustre: les algues bleu-vert (cyanobactéries), vertes (par ex. Chlorella) et dorées (par ex. dinoflagellés, diatomées). Le projet consiste à valider sur le terrain un modèle développé en laboratoire avec des cultures pures ou mélangées afin d'estimer la biomasse des trois groupes d'algues. Les outils à valider sont la fluorescence in vivo (sonde EXO de YSI et Fluorobrobe de BBE Moldaenke) et l'imagerie hyperspectrale (caméras Resonon, 400-1700 nm). L'effet des facteurs d'interférence (matière organique dissoute, particules inorganiques en suspension, taille cellulaire variable, présence de colonies) sur l'estimation de la biomasse est testé au laboratoire puis en conditions naturelles. Les sondes de fluorescence in vivo sont déployées à partir d'un bateau; les caméras hyperspectrales survolent les zones d'intérêt d'un lac à bord d'un drone. Un ensemble de lacs possédant différents assemblages d'algues en proportions variables sont visités. La validation se fait en quantifiant par des méthodes conventionnelles la biomasse algale (dosage de la chlorophylle-a), le biovolume des algues (taxonomie au microscope), les matières en suspension (poids sec et perte au feu) et la matière organique dissoute (spectrophotométrie), et ce en parallèle au déploiement des instruments. Ce projet donnera l'occasion au stagiaire de se familiariser avec un ensemble de méthodes à la fine pointe de la technologie en plus des approches limnologiques conventionnelles.Expertise in limnology, biooptics, biogeochemistry and microbial ecology. Research projects on lakes subject to eutrophication in temperate regions, as well as on lakes influenced by permafrost thaw in arctic regions.Spécialiste en limnologie, biooptique, biogéochimie et écologie microbienne. Projets de recherche sur les lacs en processus d'eutrophisation en région tempérée, ainsi que sur les lacs influencés par le dégel du pergélisol en zones arctiques.Assist a PhD student on all project steps.Assister une étudiante au doctorat dans toutes les étapes du projet.University background in one of the following domains: biology, limnology, oceanography, environmental sciences, chemistry.Will be considered as assets: field work experience, enjoy outdoor activities, inventive, in good physical shape to carry equipment.



Terahertz (THz) radiation science is expected to have an extremely significant impact on a wide variety of disciplines that are bound to shape the life of people in the 21st century. In particular, THz waves (or T-Rays), with frequency ranging from 0.1 to 10 THz, (i) can penetrate and image inside plastics, semiconductor wafers, fabrics, and most dielectric materials that may be opaque to visible light, (ii) have low photon energies that do not cause harmful photoionization in biological tissue, and (iii) exhibit strong dispersion as well as absorption for numerous molecules. Therefore, T-ray imaging and diagnostics have a tremendous potential for applications in non-destructive testing and imaging, medical diagnosis, health monitoring, and chemical and biological identification. Over the past two decades, there has been extensive developments in THz technologies, during which free-space THz optoelectronics has undergone key advances, mainly propelled by the rapid progress in ultrafast laser technology (e.g. invention and development of the Ti:sapphire laser) and in microelectronics fabrication (e.g. micron-size planar photoconductive antennas). Recently developed optoelectronic techniques for the generation, propagation, and detection of T-rays may well provide the spatial resolution, the temporal accuracy and the field sensitivity required for many of the most challenging applications. However, applications in the THz region of the electromagnetic spectrum are only now reaching commercialization. The full potential of the spectral region is held back by the limited control that we have over the way this form of light interacts with materials. In this project, we will explore the ultra-strong coupling of THz light with novel materials, especially with graphene in mind. Using this enhanced coupling that occurs with high THz intensity, we aim to demonstrate new ways to generate, detect and manipulate THz light amplitude and phase. The project will be performed at the Advanced Laser Light Source (http://inf.emt.inrs.ca/EN/ALLS.htm).THz spectroscopy and ultrafast laser science. I use the Advanced Laser Light Source, where there is a cluster of various femtosecond Ti:sapphire lasers with different energy and repetition rates, ranging from 5 mJ, 5 kHz to 5 J, 10 Hz.The students will first receive a course in laser safety from the technicians at the Advanced Laser Light Source (ALLS). Then, the students will work with the postdoctoral fellows and graduate students in the group to learn the basics in femtosecond laser systems and optical techniques, and particularly in methods of THz generation and detection. Students will be exposed to three different methods of THz generation, two different methods of detection running on three different laser systems. The students will be asked to perform linear and nonlinear THz measurements of a specific sample (such as engineered graphene), which will be determined upon discussions within the group. The students will then be asked to analyze the data, and then to use the simulation code developed at the INRS to simulate the experimental observations. Moreover, the photonics melting pot at ALLS will provide the students unparalleled opportunity to observe and interact with world-class researchers working in all areas of laser physics. Strong scientific curiosity and motivation for research are the absolute requirement of the candidate. Knowledge in optics and/or solid-state physics will be assets.
The research project will study a new method to generate intense coherent X-rays and attosecond pulses, via high-order harmonics using plasma as the nonlinear medium. The project will be performed using the Advanced Laser Light Source (ALLS; http://lmn.emt.inrs.ca/EN/ALLS.htm), a state-of-the-art high intensity femtosecond laser facility, located near Montreal, Canada. The project aims to advance research on a new phenomenon discovered by our group, which increases enormously the intensity of high-order harmonics while simultaneously allowing wavelength tunability. The objective is to clarify the physics of this phenomenon and to apply it to produce high intensity harmonics and attosecond (1/1000 femtosecond) pulses. The harmonic source developed through this project will be used for exploring new methods of microscopy with nanometer resolution, with applications in biology and medicine. THz spectroscopy and ultrafast laser science. I use the Advanced Laser Light Source, where there is a cluster of various femtosecond Ti:sapphire lasers with different energy and repetition rates, ranging from 5 mJ, 5 kHz to 5 J, 10 Hz.The students will first receive a course in laser safety from the technicians at the Advanced Laser Light Source (ALLS). Then, the students will work with the postdoctoral fellows and graduate students in the group to learn the basics in femtosecond laser systems and optical techniques, and particularly in methods of high-order harmonic generation. The students will then be asked to analyze the data, and then to use the simulation code developed at the INRS to simulate the experimental observations. Moreover, the photonics melting pot at ALLS will provide the students unparalleled opportunity to observe and interact with world-class researchers working in all areas of laser physics. Strong scientific curiosity and motivation for research are the absolute requirement of the candidate. Knowledge in optics and/or solid-state physics will be assets.
A certain number of key challenges exist for the rational design of bio-hybrids, which limit their innovative potential. More specifically: (1) bio-conjugation approaches for grafting synthetic molecules to proteins are limited and can be inefficient; (2) a poor physical-chemical understanding of how synthetic molecules can alter the bio-activity of proteins exists; and methods for controlling the function (3) and structure (4) of bio-hybrids are at a crude stage of development and thus limit their specificity and bio-activity compared to e.g., proteins.Our research program aims to address these challenges and thus design new functional bio-hybrid materials for applications in biotechnology. Medicine has and continues to benefit greatly from advances in bio-organic chemistry, polymer chemistry, and protein chemistry. Particularly, the combination of these disciplines has led to the development of “bio-hybrid” materials which combine structural and functional elements from both synthetic and natural molecules. Synergy between the synthetic and natural elements yields unique properties which have been applied for innovative biomedical applications, such as drug delivery or design. In parallel, recent advances in biology (cell biology, understanding of disease) have dramatically expanded the range of properties and applications sought after in bio-hybrids. Perform all experiments and write corresponding manuscripts for publication. Background in chemistry or biochemistryExperience in analytical and/or organic chemistry is a bonusCommunication skills (written/oral) in English
The objective of this project is to develop a therapeutic bio-conjugate that will reduce the amount of glutamate in the brain to a `normal' level, over a period of 1 -3 weeks after a single administration. Re-administration of the bio-conjugate at regular intervals will contribute to maintaining `normal' levels of brain glutamate, which could stop or slow the progression of AD. Alzheimer's disease (AD) is the most common age-dependent neurodegenerative disorder, and afflicts more than 44 million individuals worldwide. One of the hallmarks of AD is the presence of excess glutamate in the brain. Glutamate, a neurotransmitter, is the most abundant free amino acid in the central nervous system. Unfortunately, when present in excessive amounts, glutamate becomes toxic and, via a complex set of processes, leads to cognitive impairment. The latter can involve problems with memory, language, thinking, and judgment, which are greater than normal age-related changes.Read associated literature, conduct experiments (under supervision of senior lab member), interpret results, write a final internship report (10 pages), and make a final oral presentation to lab members (10 min).All associated techniques will be taught on-site. Background in chemistry, biochemistry, or biology are seen as most appropriate for capitalizing upon this learning experience.
The objective of this project is to develop therapeutic polymer nanoparticles that will reduce the amount of glutamate in the brain to a `normal' level, over a period of 1 -3 weeks after a single administration. Re-administration of the nanoparticles at regular intervals will contribute to maintaining `normal' levels of brain glutamate, which could stop or slow the progression of AD. Alzheimer's disease (AD) is the most common age-dependent neurodegenerative disorder, and afflicts more than 44 million individuals worldwide. One of the hallmarks of AD is the presence of excess glutamate in the brain. Glutamate, a neurotransmitter, is the most abundant free amino acid in the central nervous system. Unfortunately, when present in excessive amounts, glutamate becomes toxic and, via a complex set of processes, leads to cognitive impairment. The latter can involve problems with memory, language, thinking, and judgment, which are greater than normal age-related changes.Read associated literature, conduct experiments (under supervision of senior lab member), interpret results, write a final internship report (10 pages), and make a final oral presentation to lab members (10 min).All associated techniques will be taught on-site. Background in chemistry, biochemistry, or biology are seen as most appropriate for capitalizing upon this learning experience.
This project proposes unprecedented concepts to reduce mAb solution viscosity, which will revolutionize the therapeutic mAb industry. More specifically, we will develop polymeric additives that can reduce mAb solution viscosity, which will enable their injection using syringes (currently this is very difficult to achieve). The output of this project will constitute a major technological advance that will reduce the cost of monoclonal antibodies and their corresponding therapies. It will ultimately make better drugs more accessible to patients.Therapeutic strategies involving human monoclonal antibodies (mAbs) are becoming increasingly prevalent. However, solutions of mAbs possess unusually high viscosity, caused by their self-assembly into clusters. This is a bottleneck for industry's ability to scale-up manufacturing and imposes product formats that require healthcare professionals to administer the mAb, both of which increase cost. At present, the cost of mAb therapies can reach several thousands of dollars per year, which is prohibitive to their use – irrespective of how well they treat disease. There is thus an immediate and urgent need to address the manufacturing challenges posed by high viscosity. Read associated literature, conduct experiments (under supervision of senior lab member), interpret results, write a final internship report (10 pages), and make a final oral presentation to lab members (10 min).All associated techniques will be taught on-site. Background in chemistry, biochemistry, or biology are seen as most appropriate for capitalizing upon this learning experience.
This project will develop a recyclable scavenger that can capture and retrieve monoclonal antibodies from cell culture medium, thereby bypassing the need for chromatography. The output of this project will constitute a major technological advance that will reduce the cost of monoclonal antibodies and their corresponding therapies.Therapeutic strategies involving human monoclonal antibodies are becoming increasingly prevalent. Thus, the desire to reduce the cost of these drugs is exerting considerable pressure to make the manufacturing process more efficient and cost effective. However, while cell‐culturing technology to produce antibodies has improved to deliver yields greater than 5 g/L, purification of the antibody from the medium has become a major process bottleneck. Currently, the use of chromatography columns that selectively capture antibodies from cell culture medium is the most effective method for purifying antibodies. Unfortunately, existing columns are extremely expensive and often bind the target in a less-than-stoichiometric amount. Read associated literature, conduct experiments (under supervision of senior lab member), interpret results, write a final internship report (10 pages), and make a final oral presentation to lab members (10 min).All associated techniques will be taught on-site. Background in chemistry, biochemistry, or biology are seen as most appropriate for capitalizing upon this learning experience.

Voir la version anglaise.We are interested in electrocatalyst, which is a special form of catalyst that participates in electrochemical reactions. Catalyst materials modify and increase the rate of chemical reactions without being consumed in the process. Electrocatalysts are a specific form of catalysts that function at electrode surfaces or may be the electrode surface itself. The electrocatalyst assists in transferring electrons between the electrode and reactants, and/or facilitates an intermediate chemical transformation described by an overall half-reaction.Voir la version anglaise.The student will be performed a series of electrochemical measurements on different systems. He will conduct his own series of experiments and be closely supervised by a senior graduate student or postdoctorat.Voir la version anglaise.The student should have a background in chemistry and/or physics. He should also have some basic knowledge in electrochemistry.
Polymer Electrolyte Membrane Fuel Cells (PEMFCs) are innovative clean energy technologies that generate electricity (with pure water and heat as the only by-products) and thus have the potential to solve both energy shortage and environmental pollution problems at the same time. However, to become commercially viable, PEMFCs have to overcome the barrier of high catalyst (Pt-based) cost and catalyst durability issues. Our research will apply nanotechnology to address the above challenges in PEMFCs. The proposed research project is to fabricate new types of electrocatalysts, such as one-dimensional (1D) noble metal nanostructures (e.g. wires, flowers, tubes, etc.) for fuel cells. Most studies reported so far have focused on zero-dimensional (0D) nanoparticles. It is well accepted that the catalytic properties of catalysts could be greatly enhanced by modulating their morphologies. Therefore, the synthesis of catalysts with specific nanostructures has become an area of great interest. The successful candidate will develop one-dimensional (1D) nano-structured noble metal electro-catalysts by environmentally friendly green chemistry for fuel cell applications.My research focuses on the design of multi-functional Nanostructured Materials for Clean, Renewable Energy and Environmental Applications. Specifically, our research interests are mainly centered on five topics:  (1)   Nanomaterials and Nanotechnology: Synthesis, Characterization, and Properties of Carbon nanotubes (CNTs), N-doped CNTs, Graphene, N-  doped graphene, Metal and Metal oxide nanostructures, and Nanocomposites from particles to wires, tubes, and films.  (2)  Clean Energy Conversion and Storage: Proton Exchange Membrane Fuel Cells (PEMFC), Lithium Battery, Solar Cells, and Hydrogen Storage.  (3)  Environment Protection: Wastewater Treatment  (4)  Fundamental electrochemistry & chemistry of surfaces and interfaces.  (5)  Structure-property relationships of nanostructured materials.The student will be actively engaged in working on cutting-edge topics in a multi-disciplinary environment, and will receive significant training on nanomaterials synthesis, characterization, and electrochemistry. Specifically, the candidate will learn (1) how to use this green chemistry technology to synthesize various noble metal (Pt, Au, Ag, etc.) nanostructures and further to control their morphology; (2) how to perform microscopic characterizations, including scanning electron (SEM), transmission electron microscopy (TEM), high resolution transmission electron microscopy (HRTEM) imaging, and X-ray diffraction (XRD) analysis; (3) how to systematically explore the activity of the as-synthesized catalysts, via using cyclic voltammetry (CV, real electro-active surface determination (by CO-stripping), oxygen reduction reaction (ORR), etcMaterials, Inorganic chemistry, and/or electrochemistry
The Nobel Prize in Physics for 2010 was awarded to two researchers "for groundbreaking experiments regarding the graphene". Since then, graphene, a new-type and two-dimensional (one-atom-thickness) allotrope of carbon with a planar honeycomb lattice, has become one of the most exciting topics of research due to their remarkable properties including ultra-high surface area (calculated value, 2,630 m2g-1), high conductivity (resistivity: 10-6 Ω cm,  the lowest  resistivity substance known at room temperature) and high chemical stability. Accordingly, graphene has many potential applications in nanotechnology, electronic, optics, and other fields of materials science, as well in architectural fields. It is also expected that graphene research will offer a new type of carbon-metal nanocomposite for the next generation of catalysts. The student will be actively engaged in working on cutting-edge topics in a multi-disciplinary environment, and will receive significant training on the synthesis of graphene and doped graphene (such as N-doping), and their characterization. The SUN group focuses on the design of multi-functional Nanostructured Materials for Clean, Renewable Energy and Environmental Applications. Specifically, our research interests are mainly centered on five topics:  (1)   Nanomaterials and Nanotechnology: Synthesis, Characterization, and Properties of Carbon nanotubes (CNTs), N-doped CNTs, Graphene, N-doped graphene, Metal and Metal oxide nanostructures, and Nanocomposites from particles to wires, tubes, and films.  (2)  Clean Energy Conversion and Storage: Proton Exchange Membrane Fuel Cells (PEMFC), Lithium Battery, Solar Cells, and Hydrogen Storage.  (3)  Environment Protection: Wastewater Treatment  (4)  Fundamental electrochemistry & chemistry of surfaces and interfaces.  (5)  Structure-property relationships of nanostructured materials.The student will learn the detailed process of how to synthesize graphene via chemical exfoliation method, which is an effective approach for large scale production of graphene. An important challenge in this project is how control the size and the number of the layers of graphene nanosheets. The student will also learn how to synthesize nitrogen-doped graphene (N-graphene). The challenge of this part is how to control the nitrogen content of N-graphene by varying various parameters. The student will also learn how to characterize graphene by using various advanced techniques, including scanning electron (SEM), transmission electron microscopy (TEM), high resolution transmission electron microscopy (HRTEM) imaging, X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS), and Raman analysis.Chemistry, Materials
Current telecommunications infrastructure is insufficient to mediate the transition into the "Internet of Things" (IoT), where the soon-to-come connection of environmental sensors and consumer devices to the Internet will be the driving force of the digital economy in the coming decades. This interconnection allows for a disruptive innovation in both services and process automation, but requires a strong effort towards developing an energy-efficient, high capacity, and secure telecommunications technology. The photonics platform (which uses light to process and transmit information) has already established itself as the cornerstone in telecommunications. The timely exploitation of recent discoveries from our research group will dramatically benefit data processing and exchange by developing quantum information processing devices. In particular, our accomplishments include the first demonstrations of on-silicon-chip "quantum frequency combs", where elementary units of light (photons) are generated at regularly spaced colours/frequencies and exhibit un-exploited quantum mechanical properties. With photons acting as the information storage medium, where complex operations have the form of multi-photon interactions mediated by nonlinear and quantum optical physics, our "combs" provide a platform for complex and tunable information processing. As anticipated, our vision will be to use the combs as the base for a novel, secure photonic telecommunications hub. In our optical network only the important data will affect the response of the combs and consequently will be shared with the network, thus drastically reducing power consumption and enabling a more intelligent bandwidth usage.Our group (www.nonlinearphotonics.com) is investigating innovative approaches in photonics based on various free-space and on-chip technologies. The work we are conducting (reported on in high-impact journals like Science, PRL, the Nature series, and recognized with several prestigious awards) involves both theory and experimental work, and has several industrial links. Quantum communications is an enabling technology for high-bandwidth, secure information transfer, and the potential to use it in conjunction with a telecommunications-compatible photonics platform is promising. However, the enabling factor for the field is the much-needed engineering of specialized sources of nonclassical light, as is the goal of this project.The objective for the student will be to experimentally realize a low-power consuming frequency comb in an integrated, CMOS-compatible micro-ring resonator. This will consist of generating combs based on a filter-driven four-wave-mixing scheme developed in our group. The student will have the unique opportunity of working with the state-of-the-art infrastructure available at INRS, such as superconducting nanowire single-photon detectors and cutting-edge ultrafast optics tools. The comb’s dynamics will then be characterized as a function of different optical inputs. This characterization will allow for experimental verification of fundamental physics in the nonlinear/quantum optics regime, as well as a means to characterize potential future ways to optically/electrically control the comb for future industrial application. The student will gain knowledge on fundamental physics theory in these fields, as well as in the theory of system control (necessary for both extending the comb to application, as well as future development and experimentation on its properties).Finally, these experimental characterizations will be supported by numerical simulations. Time permitting and depending on interest, these could be performed by the student in order to theoretically address the comb dynamics as a function of input. A student with a background in simulation and computation could excel in this task, especially if coupled with a strong knowledge of the background physical theory. The comparison of simulation and experimental results will provide a good platform to extend this device to future applications in advanced telecommunications.The ideal student will be an experimentalist with a solid background in physics and photonics. Knowledge in telecommunications systems, computing, or electrical engineering will be an asset.  They will be able to understand the fundamentals of nonlinear and quantum optics and deal with challenging problems related to integrated optics. The most important quality in the student will be a willingness to learn, as well as enthusiasm for the field. Students in their senior years of Physics, Mathematics, or Electrical Engineering will be well-suited for the project, but others with strong backgrounds will not be overlooked.
This project aims at the realization and characterization of a source of single photons and entangled photon pairs, to be used for different quantum-key-distribution optical schemes. The source will be developed using a nonlinear integrated microring resonator, an optical device at the basis of several successful projects already finalized in the last few years in our group. This microring resonator is made of a high refractive index glass exhibiting high nonlinearity. These characteristics make it an ideal photon source for the next generation of quantum-key-distribution systems. Its versatility allows also for different choices of quantum-key-distribution solutions, based either on the encode-and-measure schemes and the entanglement-based schemes. The microring resonator is an integrated optical waveguide that acts at the same time as optical cavity and nonlinear medium. With a suitable excitation setup it is possible to excite a four wave-mixing effect inside the cavity. The photons generated from the four wave mixing process can then be used in two ways: either as heralded single photons or as entangled couples. In the first case, the detection of one of the photons acts as a herald for the emission of its complementary photon from the same nonlinear event. This type of single photon source is ideal for encode-and-measure quantum key distribution protocols, such as the BB84 scheme. In the second case, we use the nonlinear process to create entanglement between the two photons in each pair, and then exploit it to implement an entanglement-based quantum key distribution protocol such as the one proposed by Ekert.Our group (www.nonlinearphotonics.com) is investigating innovative approaches in photonics based on various free-space and on-chip technologies. The work we are conducting (reported on in high-impact journals like Science, PRL, the Nature series, and recognized with several prestigious awards) involves both theory and experimental work, and has several industrial links. Quantum communications is an enabling technology for high-bandwidth, secure information transfer, and the potential to use it in conjunction with a telecommunications-compatible photonics platform is promising. The enabling factor for the field however is the much-needed engineering of specialized sources of non-classical light, as is the goal of this project.The student will collaborate in all the steps of the design and realization of at least two different QKD setups. They will be involved in the early stages of the design of the electronic apparatus used to drive the encoding and decoding optoelectronic components. This electronic apparatus will be assembled using mainly off-the-shelf devices, but also some experimental electronics assembled in our lab. The in-fiber setup will be assembled and tested with laser pulses. The student will use this initial phase to get familiar with the main photonics techniques used and the typical day-to-day challenges of experimental quantum optics. Once the optical and electronic parts of the experiment reach the required quality standards, the following phase involves the characterization of the excitation laser. A particular excitation regime will be needed to obtain the required spontaneous-four-wave-mixing. The optimal characteristics for laser power, linewidth, and repetition rate will be designed using simulation software, and then implemented and tested experimentally. In this phase the student will run part of the simulation software and will be in charge of the collection and processing of the data coming from the lab tests. Particular attention will be given to the characterization of the efficiency and reliability of the single photon emission. The next step will be the design and implementation of the software to drive the arbitrary waveform generators, used to encode and decode the cryptographic keys in the single photons. Finally, all the components will be synchronized, via electronic protocols, and the single photon detectors acquisition will be analyzed. The student will be involved in software development of the final error-correction and privacy-amplification implementations.The ideal student will be an experimentalist with a solid background in physics, in particular in the domains of quantum mechanics and quantum optics, and with some knowledge of computer science and quantum and classical information theory. Knowledge of fiber optics, fast electronics, software programming or software simulation will be an asset.  They will be able to understand the fundamentals of nonlinear optics and deal with challenging problems in interferometry, fast electronics, software programming for optoelectronic devices interfacing, efficient data processing and some theoretical quantum optics calculations. The student will need to be self-motivated, ambitious, and a good team player.
Photonics plays a critical role for practical quantum computing and quantum information processing, enabling the implementation of quantum algorithms (such as prime-factoring algorithms). These algorithms allow for the solving of complex computational problems in reduced time, especially important in the context of increasing demands for “big data” processing and for simulation/computation of so-far elusive problems in physics, engineering, biology, and other disciplines. Photonics also has the added advantage of compatibility with current telecommunications infrastructure, potentially enabling networks and clusters for computation. These desired quantum photonic platforms, to date, have only been achieved in very complex free-space setups. Demonstrating a compact and integrated photonics source would be a revolution in optical quantum computation. Based on very recent and exciting preliminary results obtained by the group, we propose a fundamentally new approach to generating specialized non-classical light for the first time in an integrated device. The proposed concept will permit a flexible and all-optical source control. The design will enable this technology to solve –in contrast to current quantum computing technologies, which are typically designed for tackling only certain problem types– a more general and wider class of problems, as well as to build up quantum networks directly using optical links. However, in order to generate the desired quantum states, the proposed source must first be designed and assembled using the extensive quantum optics infrastructure available at INRS and within our group. Following assembly, we need to investigate the properties shared among generated photons, for the demonstration of the first efficient and scalable, specialized non-classical light source on chip. This requires a full characterization and experimental verification of source properties predicted by quantum physics theory. Following this and exploiting the source, the project will further focus on developing tailored quantum algorithms capable of sophisticated computational tasks on-chip.Our group (www.nonlinearphotonics.com) is investigating innovative approaches in photonics based on various free-space and on-chip technologies. The work we are conducting (reported on in high-impact journals like Science, PRL, the Nature series, and recognized with several prestigious awards) involves both theory and experimental work, and has several industrial links. Quantum computing is an enabling technology for high-performance information processing, and the potential to use it in conjunction with a telecommunications-compatible photonics platform is very promising. However, the enabling factor for the field is the much-needed engineering of specialized sources of nonclassical light, as is the goal of this project.The first task of the student will be to assemble the proposed source, exploiting our ultra-fast optical laser facility at INRS. The student will gain photonics/optics lab experience at this stage, while also learning about the quantum optics behind the device operation.Following this task, the student will experimentally characterize the generation of photons in the integrated, CMOS-compatible source device. This will consist of characterizing the degree of entanglement of our novel source, exploiting our ultra-fast optical laser facility at INRS in combination with our cutting-edge nanowire single-photon detectors. State-of-the-art interferometry for quantum optics will be perfected and used to accomplish this goal, further increasing the repertoire of skills gained by the student.The student will be guided in this work, but also expected to provide their own inputs to the project and research direction in its later stages. The research work will require the ability to interface equipment to electrical/computerized control, data analysis techniques using platforms such as MATLAB, and fiber/free-space optical lab skills. These skills will be used to design and assemble photonic setups, collect data, and analyze it to meet the above stated project goals. The analysis may involve more advanced quantum optics knowledge as well as computational background.The ideal student will be an experimentalist with a solid background in physics and photonics. Knowledge in telecommunications systems, computing, or electrical engineering will be an asset.  They will be able to understand the fundamentals of nonlinear and quantum optics and deal with challenging problems related to integrated optics. The most important quality in the student will be a willingness to learn, as well as enthusiasm for the field. Students in their senior years of Physics, Mathematics, or Electrical Engineering will be well-suited for the project, but others with strong backgrounds will not be overlooked.
Temperature is a critical parameter in many areas spanning industrial manufacturing to health and medical applications. In industry, temperature can be exploited to predict early failure in components, whereas in biological/medical systems and applications, temperature can be used to determine the state of health and the potential presence of infection or inflammation. On a macroscopic level, we are able to measure temperature using conventional probes and thermocouples; however these are contact-based approaches and require physical contact with the specimen potentially resulting in wear of the probe and/or contamination of the system. Alternative non-contact approaches include the use of MRI, ultrasound or thermal cameras; however, these approaches are either expensive, inaccurate or require large sample sizes for accurate temperature determinations. We are interested in the more challenging temperature sensing at the micro and nanoscales, particularly for applications in cancer therapy (e.g. hyperthermia) where a very local heating regime can be applied to a cancerous tumor. This implies the necessity to precisely measure temperatures either at the surface of skin or even subcutaneously following application of localized heat. To this end, we take advantage of the change in the dielectric properties of water, following plasmonic heating of gold nanoparticles in the infrared regime, and measure the temperature using Terahertz waves. The research project will focus on the development of a temperature/spectral-Terahertz correlation in aqueous and biological model systems, following near-infrared excitation. It will also evaluate the sensitivity of this approach for temperature detection in the Terahertz regime. Specifically, it will deal with the synergistic effects that arise from: gold nanoparticle interactions as a function of concentration, the geometrical profile of the injection in model systems, the propensity to align under a weak electrical field and finally the impact of light polarization on the nanoparticles and their heating capacities.The Ultrafast Optical Processing (UOP) Research Group is an innovative research group at INRS-EMT in Montreal, Canada. It has a world-recognized record of achievements in ultrafast optical signal processing and switching using fiber and integrated optical components and devices. Work is devoted to experimental and theoretical research in optical communications, ultrahigh-speed optical systems, fiber grating technology, integrated waveguides, optical solitons, ultrafast metrology and biophotonics. The group is optimizing its research and training activities in addition to increasing its capacity of intervention in sectors which are strategically important for the future of Québec and Canada.The first task will be the synthesis of metallic nanoparticles (e.g. gold). The student will work on the synthesis of gold nanorods with different aspect ratios to ensure a plasmon resonance band in the near infrared region of the spectrum to allow for plasmonic heating with NIR diode lasers. He/she will investigate the synthesis of other gold nanoparticle morphologies such as gold nanostars, with a focus on the branching ratio. The student will also carry out physico-chemical and optical characterization using scanning and transmission electron microscopy, absorption spectroscopy and inductively coupled plasma – atomic emission spectroscopy (ICP-AES). The first two techniques will be used to determine the morphological habit and provide particle size statistics. Absorption spectroscopy will be used to provide information regarding the absorption maxima of the particle while ICP-AES will provide critical information related to the concentration of nanoparticle dispersions. The second task will deal with the development of a thermometric relationship in the Terahertz regime. Primarily, the student will investigate changes in the Terahertz wave reflectivity with increasing temperature in aqueous media such as water for example. Following the development of a temperature/Terahertz correlation curve, he/she will investigate plasmonic heating of gold nanomaterials as a proof of concept and apply these results to the developed correlation curve. The success of these experiments will provide an impetus to investigate NIR heating and temperature sensing in more complex model systems, ones that can mimic human tissues for example. Throughout this component of the project, the student will investigate nanoparticle concentration dependence on heating in model systems, the effect of nanoparticle alignment following the application of a weak electric field and the potential synergistic heating effects it may induce. Moreover, he/she will also evaluate the spectral resolution of the temperature maps and the impact of light polarization on the heating.The ideal student will be an experimentalist with a solid background in chemistry, materials science, or in physics and photonics. Knowledge in multiple areas will be a great asset in this highly multidisciplinary research effort although not required. The student will gain knowledge and expertise in the synthesis of gold nanoparticles including nanorods and nanostars, as well as physico-chemical and optical characterization of the materials. Moreover, the student will have full access to the UOP laboratory where he/she will carry out the Terahertz temperature sensing experiments and will gain knowledge in Terahertz physics, optics and photonics.
One of the next frontiers of integrated photonics is surely represented by the challenge of extending the use of optical techniques to nanometer length scales, overcoming the limit imposed by diffraction, which does not allow focusing light on dimensions smaller than roughly half a wavelength. Metallic nanoplasmonic structures have proven to be an efficient way to "squeeze" light on such dimensions, significantly enhancing the local field. This has brought to a myriad of applications in many fields, including subwavelength optical imaging of nanomaterials and DNA, efficient harmonic generation of deep ultraviolet light and the very recent perspective of significantly improving photovoltaic efficiency of thin-film solar cells. Given this unquestionable interest, we want to develop at INRS-EMT a vigorous research program regarding the exploitation of nanoplasmonics in the mid-infrared (mid-IR ~2 - 20 μm) and terahertz (THz ~20 - 1000 μm) frequency ranges. These spectral regions are of great interest for direct absorption spectroscopy, since many molecules exhibit specific vibrational/rotational transitions at these frequencies.In the framework of the present Project, we intend to shed some light on the use of metallic nanostructures for assisting long-wavelength spectroscopies and nonlinear optics. More specifically, we will study: (i) the possibility of employing arrays of "nanoantennas" for enhancing terahertz spectroscopy of biomolecules, in view of some exciting bio-sensing applications; (ii) localized terahertz nonlinear optics mediated by nanoplasmonics, for its fundamental interest and for its possible use in next-generation terahertz nanoelectronic devices; (iii) a novel kind of midinfrared nanoscope, capable of acquiring chemical maps of surfaces with nanometric resolutions; and (iv) new nanoplasmonic tools for boosting mid-infrared nonlinear optical processes for applications in silicon photonics.  Nanoplasmonics, being able to bring light down to the nanoscale, carries great promises for a real and cost-effective miniaturization of photonic technology and for the on-chip integration of optical functions with state-of- the-art electronic circuits. Plasmonic nanostructures are able to overcome the limits imposed by diffraction and locally boost the electromagnetic field, and are thus bound to open exceptional perspectives in many fields, including: (i) new artificial nanomaterials for photocatalysis; (ii) plasmonic-assisted photovoltaic cells; (iii) nonlinear optical nanodevices for on-chip communications and signal processing; (iv) ultra-sensitive nanoplasmonic tools for chemical and biological identification.The successful candidate, under my direct supervision and with the help of a graduate student, will contribute to the design of novel mid-IR / THz nanoplasmonic structures, making use of numerical software packages (based on techniques such as Finite Difference Time Domain, Finite Element Method, etc.). Moreover, he/she will have the chance to participate to the optical characterization of these kinds of devices, which will be performed by means of time- and frequency-resolved spectroscopic techniques.Eligible candidates must be University students in a relevant discipline (Physics, Physical Engineering, or equivalent). Some experience in numerical modeling of electromagnetic processes and/or in optical characterizations will be an additional advantage.

With its 100 billion neurons, the cerebral cortex is the centerpiece of the control of our body. This control is achieved through electrical / chemical chain of reactions handled by molecules called neurotransmitters, which lead to an efficient communication between neurons. For example, dopamine plays a critical role in the central nervous system. However, an imbalance in the concentration of some neurotransmitters can lead to neurodegenerative diseases such as Parkinson's disease, Alzheimer's disease or schizophrenia. Neurotransmitters and neurons are immersed in a conductive fluid, the cerebrospinal fluid. It is highly ionic since it is composed mainly of water, sodium ions and chloride ions. This conductive composition allows the use of electrochemical techniques in order to detect neurotransmitters. Indeed, neurotransmitters induce an electron transfer when they are stimulated electrically. They are therefore electrically active and have a standard redox potential allowing their detection by cyclic voltammetry.This research project focuses on the design of a selective biosensor able to specifically detect several neurotransmitters. This biosensor will be functionalized with a molecularly bio-imprinted polymer and gold nanoparticles to increase its specificity and sensitivity. Three specific objectives will be carried out: the design of the biosensor, its functionalization and neurotransmitters detection in several conditions. The detection technique will be mainly based on an electrochemical approach (cyclic voltammetry or chrono-amperometry). Finally, the main goal of the project is to develop a highly selective bio-interface based on nanoparticles to address the selectivity problem of biosensors for neurotransmitter detection.Ce stage est multidisciplinaire. Il porte sur le génie électrique, la chimie et la bio-ingénierie.  L’objectif principal est de concevoir un biocapteur hautement sélectif afin de détecter l’activité de neurotransmetteurs.This internship is multidisciplinary. It covers electrical, chemistry and bio-engineering. The main goal is to design a biosensor with high selectivity to detect neurotransmitters activity.L’étudiant réalisera les manipulations dans les laboratoires d’ingénierie et de chimie. L’étudiant sera en charge de la préparation des nanoparticules, du processus de fonctionnalisation des électrodes et des résultats expérimentaux. Il travaillera en étroite collaboration avec des étudiants au doctorat et en post-doctorat en plus d'une supervision directe par ses directeurs de projet. Il participera aux réunions de groupe hebdomadaires afin de présenter ses résultats et d’en apprendre davantage sur les projets des autres étudiants du laboratoire. De plus, il fournira un rapport chaque semaine afin de faire le point sur l’avancement de ses travaux.The student will perform laboratory manipulations in both engineering and chemical laboratories. The student will be in charge of the nanoparticles preparation, the functionalization process of electrodes and experimental results. He will work closely with Ph.D and post-doctorate students through his internship in addition to a direct supervision by his project directors. He will participate to weekly group meetings in order to present his results and to learn about the projects of the other students of the laboratory. In addition, he will provide a weekly report in order to take stock of his internship progression.Les étudiants motivés sont invités à déposer leur candidature pour ce stage.L’étudiant devra détenir une formation en chimie ou dans un domaine connexe (une formation de base en génie électrique serait utile mais pas nécessaire pour la réalisation du projet).Idéalement, l’étudiant aura les habiletés personnelles suivantes : - Autonomie - Habileté à résoudre des problèmes - Souci du détail - Sens de l'organisation - Aptitudes de communication orale et écrite en français ou en anglais
Plusieurs méthodes d’analyses et de modélisation statistique ont été développées au cours des dernières décennies du 20e siècle. Ces méthodes incluent les modèles de régression, l’analyse en composantes principales, l’analyse discriminante, les modèles mixtes, etc. Ces approches se sont révélées être très flexibles performantes pour l’analyse de données structurées. Par contre avec l’explosion du Web et des réseaux sociaux, c’est une très forte demande de l’analyse de données non structurées comme les images, les pages web ou les tweets qui se fait sentir. L’objectif de ce stage est de voir comment on peut adapter les méthodes statistiques plus classiques de sorte qu’elles puissent effectuer des tâches de « text mining », comme par exemple résumer les principaux sentiments véhiculés dans un très grand nombre de commentaires (par exemple les commentaires laissés sur différents hôtels sur des sites de réservation en ligne). Mes intérêts de recherche portent sur les méthodes pour ajuster divers types de modèles de régression à toutes sortes de données complexes: données de temps d'événement (survie), données groupées, données longitudinales, données distribuées, etc. Récemment, j'ai développé un intérêt pour tenter d'intégrer de l'information non structurée (p.ex. contenu de courriels) dans des modèles de régression.À l’aide du logiciel R, le/la stagiaire devra développer des outils permettant d’aller chercher automatiquement le contenu de pages web (« web scraping ») et d’effectuer une analyse de leur contenu. Une fois l'information obtenue, le/la stagiaire tentera de les intégrer dans un modèle de régression. Les principales références utilisées seront les livres de Simon Munzert et coll. (2015) « Automated Data Collection with R: A Practical Guide to Web Scraping and Text Mining”, Wiley et de Gareth James et coll. (2009) "Introduction to Statistical Learning".Le/la stagiaire doit être très confortable avec le logiciel R : il/elle doit pouvoir utiliser différentes fonctions et librairies existantes, et pouvoir écrire ses propres fonctions. Une connaissance de l’algèbre linéaire et une bonne base en inférence statistique et analyse de données est également nécessaire. Une connaissance de base des langages HTML ou XML n’est pas obligatoire mais peut représenter un atout.  
Many methods for statistical modeling and analysis have been developed in the 20th century. These methods include regression models, PCA, disciminant analysis, mixed effects models, etc. These approaches have proven to be quite flexible and performant to analyze structured data. However with the explosion of the Web and of social media, there is a high demand for tools to analyze unstructured data, such as images, web pages or tweets. The purpose of this internship is to see how we can adapt some classical statistical methods to perform some « text mining » tasks, such as, for instance, a sentiment analysis from a web-based discussion page (e.g., user comments left on a hotel booking web site). My research centers around methods to fit regression models to various types of complex data: time-to-event data, longitudinal data, clustered data, distributed data, etc. Recently, I have developed interest in trying to integrate non standard type of predictors, such as textual information, in various types of regression models. The intern will use R to develop tools that will allow him/her to automatically scrape and analyze the contents of web pages. Once this information has been obtained, the intern will try to integrate it into regression models. The main references used will the books by Simon Munzert et al (2015) « Automated Data Collection with R: A Practical Guide to Web Scraping and Text Mining”, Wiley and by Gareth James et al (2009) "Introduction to Statistical Learning".The intern must be very comfortable with the R software: he/she must be able to use functions from existing packages as well as to write his/her own functions. Knowledge of linear algebra and solid bases in statistical inference and data analysis are also required. Basic knowledge of HTML, XML or JSON is not required but is certainly an interesting asset. 

De nos jours, l’alimentation électrique des appareils biomédicaux implantables est de plus en plus un défi technologique de première importance. De tels dispositifs contiennent des circuits de traitement de données complexe en raison du grand débit des données récoltées à l’intérieur du corps. L’une des limitations les plus importantes de ces dispositifs est la durée de vie de la batterie. Avoir un système de transmission d’énergie sans fil est l’une des approches qui peuvent soit augmenter la durée de vie des batteries des systèmes implantables ou même remplacer la batterie par un élément passif qui reçoit de l’énergie électrique sans fils de l’extérieur du corps. L’objectif de ce projet est de concevoir et de caractériser un système compact pour une transmission d’énergie sans fil. La transmission de puissance doit être adressable afin de contrôler un réseau de capteurs ou d’actionneurs. Le circuit de ce dernier sera conçu sur un PCB pour les appareils biomédicaux à très faible consommation d’énergie. L’espace ciblé entre l’émetteur et le récepteur est de 3 mm à 5 mm. Ce projet vise à concevoir un système pour une preuve de concept pour la transmission d’énergie sans fil pour des applications biomédicales. Par la suite, une amélioration peut être proposée en fonction de l’avancement du projet.Our research group main expertises consist of design of new devices based on heterogeneous technologies such as microelectronics, MEMS and microfluidics to understand the brain and body biological dysfunctions in order to provide new therapies based on biotechnology. Our research group is also focusing on the development of new microsystems to monitor water quality.les principaux axes de notre groupe sont la conception de nouveaux dispositifs hybrides utilisant la microélectronique, les MEMS et la microfluidique pour une meilleure compréhension des échanges moléculaires au niveau du cerveau et le désordre chimique qui peut y survenir. Notre objectif est d'ouvrir une voie pour de nouvelles thérapies pour les maladies neurodégénératives. Notre groupe de recherche se concentre aussi sur le développement de nouveaux microsystèmes pour le contrôle de la qualité de l'eau.Student will propose and design an adressable wireless power transmission circuit.1- Circuit proposal (can be justified by simulation on Altium or using breadboard)2- Preliminary characterization3- Design of the final version on compact PCB4- Final characterization and proof of conceptL’étudiant proposera et fera la conception d’un circuit de transmission d’énergie sans fils adressable. 1-Proposition du circuit (peut être justifiée par simulation sur Altium ou en utilisant une plaque à essais) 2-Caractérisation préliminaire 3-Conception de la version finale sur un circuit imprimé compact 4-Caractérisation finale et preuve de conceptStudent in electrical / electronic engineers are welcom to apply for this project. Students must have good skills in discrete circuit design. Programming backgroun may be helpful for this project such as LabVIEW, C/C++, C#, python or equivalent). This project may require skills on Microcontroller or FPGA  also .
La recherche clinique fournit des connaissances essentielles à la prestation de soins de santé de qualité, mais ces résultats sont trop peu appliqués dans la pratique quotidienne. L’une des méthodes reconnues pour pallier à ce manque est la prise de décision partagée, un processus de collaboration entre le clinicien et le patient qui repose sur la prise en compte des preuves scientifiques, des valeurs et préférences du patient. L’utilisation d’outils d’aide à la décision permet de soutenir ce processus en présentant l’information scientifique de manière accessible tout en centrant la discussion autour du patient. Cependant, l’expérience montre qu’il ne suffit pas de bâtir et distribuer ces outils pour qu’ils soient réellement utilisés dans la pratique. Ce programme de recherche vise globalement à promouvoir l’utilisation d’interventions centrées sur le patient telles que les aides à la décision, et ainsi optimiser l’application des connaissances issues de la recherche dans la pratique en première ligne. Nous nous intéresserons au design, à l’implantation dans la pratique, à la pérennité et aux effets sur les patients de ces interventions. Plus précisément, les projets contenus dans ce programme, et disponible pour les étudiants, comprennent : (1) des revues de littérature qui visent à comprendre les facteurs qui facilitent ou nuisent à l’intégration des outils d’aide à la décision dans les rencontres cliniques, (2) le développement et l’évaluation d’outils d’aide à la décision, (3) le développement et l’évaluation de stratégies pour systématiser leur utilisation tout en impliquant les utilisateurs. En fin de compte, si ces stratégies s’avèrent efficaces, nous contribuerons à optimiser la prestation de soins de santé, ce qui pourra se traduire par des effets rapides et significatifs sur les patients et la population.Dr. LeBlanc focuses on the translation of comparative effectiveness research into practice through the design, evaluation, implementation, and sustainability of patient-centered interventions, such as shared decision making, and their impact on patient important outcomes. She also engages stakeholders (patients, loved ones, clinicians, decision makers) throughout each stages of the work to insure that the research processes and outcomes are focused on what really matters to them. She has three main expertise domains: Application of user-centered methods to develop patient-centered interventions, design and conduct of pragmatic randomized trials, and mixed methods studies to understand their implementation and sustained normalization in practice.Dre LeBlanc possède une forte expertise en application de méthodes centrées sur l'utilisateur dans le développement d'interventions centrées sur le patient, la conception et la conduite d'essais randomisés pragmatiques pour évaluer l'efficacité de ces interventions, le recours aux méthodes mixtes afin de mieux comprendre la mise en oeuvre et le maintien de ces interventions dans la pratique, et l'engagement des parties prenantes tout au long de ce processus de recherche, ce qui augmente la dissémination, l'implantation et la pérennisation des interventions. Students may choose to work on one specific project or tackle more than one. For systematic reviews, students will engage with others students and research professionals in all steps of a systematic review : from the design of the review, to the identification of the studies from the literature, to the extraction of data, and writing of results (peer-review publication). We also conduct videographic reviews, using pre-existing extraction form, of clinical encounters where student will be exposed to real life video-recording of patient-clinician interactions. Students who elect to participate in the design and testing of decision aid will work closely with a team of designers, patients, clinicians, and research personal to iteratively design and test (using user-centered design methodologies) a decision aid in real life clinical practice. Those who elect to work on the development of implementation strategies will work closely with education experts and implementation specialist to develop tools and tactics (i.e. online training modules, social media interventions) to help with the dissemination of the decision aids into practice. Every student will receive appropriate training and will be surrounded and supported by the research team (students, research professionals, lead investigator) in this learning journey.Les étudiants peuvent choisir de travailler sur un projet spécifique ou s'attaquer à plus d'un. Pour les revues systématiques, les étudiants s'engagent avec d'autres étudiants et professionnels de la recherche dans toutes les étapes de la revue: de la conception, à l'identification des études de la littérature, à l'extraction des données et à l'écriture des résultats (publication revue par les pairs). Nous effectuons également des revues vidéographiques des rencontres cliniques, en utilisant des formulaires d'extraction préexistants,  où les étudiants seront exposés à l'enregistrement de vidéos réels d’interactions patient-clinicien. Les étudiants qui choisissent de participer à la conception d’aides à la décision travailleront en étroite collaboration avec une équipe de concepteurs, patients, cliniciens, professionnels de recherche, et chercheure pour concevoir et tester itérativement (en utilisant des méthodologies de conception centrées sur l'utilisateur) une aide à la décision dans la pratique clinique courante. Ceux qui choisissent de travailler sur l'élaboration de stratégies de mise en œuvre travailleront en étroite collaboration avec les spécialistes de l'éducation et le spécialiste de la mise en œuvre pour développer des outils et des tactiques (par exemple des modules de formation en ligne) pour aider à la diffusion de l'aide à la décision. Chaque élève recevra une formation appropriée et sera entouré et soutenu par l'équipe de recherche (étudiants, professionnels de la recherche, chercheure principal) dans ce parcours d'apprentissage.Student with a background in any of the following: public health, epidemiology, medicine, any health science/ health service research program, education, design. Student should demonstrate skills and aptitudes such as critical thinking, teamwork, rigor in work, desire to learn, writing, curiosity, but above all work ethics (we work with confidential and sensitive patient data). Student should be interested in healthcare and in making a difference in the lives of patients.
How to estimate efficiently the rate of growth of the powers of a matrix? Traditionally, this is done by looking at the spectrum (i.e. the set of eigenvalues of the matrix). However, if the matrix is not a normal matrix, then the problem is more subtle, and it is sometimes necessary to consider also  pseudospectra, a generalization of the notion of spectrum. The purpose of the project is to investigate to what extent pseudospectra (and their generalizations) determine power growth.More precisely, let A and B be two N-by-N matrices with super-identical pseudospectra. This means that, for each complex number z, the matrices A-zI and B-zI have the same singular values (where I denotes the identity matrix). It is known that, in this situation, A and B have the same behavior in the sense that, for each polynomial p(z), the matrices p(A) and p(B) have operator norms that agree up to a factor depending only on N. However, in practice, no example is known where this factor is any greater than sqrt(2) (the square root of two). Is sqrt(2) the right constant? If not, is there some other constant that works, independent of the size of the matrices? These are the questions that we seek to answer.Complex analysis, functional analysis, spectral theory.Complex analysis, functional analysis, and the interactions between the two.The student will first read up on background on this problem, principally the paper that I wrote (also with an undergraduate research student) on the subject back in 2009. Together, we will then review various methods for constructing pairs of matrices with super-identical pseudospectra, and the student will then seek an example for which the 'factor' mentioned in the project is greater than sqrt(2). If he/she is successful, then the next step will be to try to extend the idea behind the example to obtain a 'factor' which tends to infinity with N, the size of the matrices.The student will first read up on background on this problem, principally the paper that I wrote (also with an undergraduate research student) on the subject back in 2009. Together, we will then review various methods for constructing pairs of matrices with super-identical pseudospectra, and the student will then seek an example for which the 'factor' mentioned in the project is greater than sqrt(2). If he/she is successful, then the next step will be to try to extend the idea behind the example to obtain a 'factor' which tends to infinity with N, the size of the matrices.Good background in linear algebra and matrix theory. Also knowledge of at least one mathematical programming language (e.g. Maple, Mathematica, Matlab), so as to be able to conduct numerical experiments.
Un thème très prometteur pour l’avenir consiste à utiliser les technologies robotiques et mécatroniques pour assister et servir l’humain directement dans son environnement, et ce, dans différents domaines (médical, manutention, assemblage, simulation, chirurgie, réadaptation, assistance aux personnes handicapées et aux personnes âgées, domotique, surveillance, etc.). Un obstacle important à l’intuitivité des robots collaboratifs est la gestion des limitations comme les limites angulaires des joints, les singularités et les collisions avec l’environnement. Par exemple, les robots collaboratifs commerciaux s’arrêtent brusquement lorsqu’une telle limitation est atteinte, ce qui n’est évidemment pas intuitif pour l’utilisateur. En effet, en plus de leur tâche principale, ils doivent porter une attention importante à la configuration du robot afin de voir s’ils sont près d’une limitation du robot, ce qui est très exigent spécialement si l’utilisateur n’est pas un expert en robotique. L'objectif du projet sera de développer des algorithmes intelligents permettant un contrôle du robot plus efficace et intuitif.The professor is specialized in robotic and mechatronic systems. More specifically, his research interests are in the field of human-robot cooperation (exoskeletons, medical applications). His research aims to design systems to directly assist human beings for medical applications (elderly and people with disabilities) and for industrial applications. The development of these systems requires the design of advanced mechanisms, electronic systems, intelligent control algorithms, control interfaces and the integration of these systems.Le professeur est spécialisé en systèmes robotiques et mécatroniques de pointe. Plus spécifiquement, il s'intéresse aux applications de coopération humain-robot (exosquelettes, applications médicales). Il vise le développement de systèmes pouvant assister directement l'humain, autant pour des applications médicales (aide aux personnes âgées et handicapées) que des applications industrielles. Le développement de ces systèmes porte sur le développement de mécanismes avancés, de systèmes électroniques, d'algorithmes de commande intelligents, d'interface de commande et de l'intégration de ceux-ci.The candidate will work in research and development and will apply his engineering knowledge to solve the given problems. The role will include: (1) State of the art review (2) Simulation (3) Prototype development (4) Integration to robotic system (5) Reports and scientific paper.L'étudiant travaillera en recherche et développement et devra appliquer des connaissances en ingénierie afin de résoudre les problèmes donnés. Le rôle incluera: (1) Revue des méthodes de l'état de l'art (2) Simulation (3) Développement des prototypes (4) Intégration au système robotisé (5) Rédaction de rapport et articles scientifiques.Knowledge in engineering: robotic kinematics, programming, electronics, mechanics, physics, mathematics.The candidate must be strongly willing to learn new material.The candidate will work in research and development and will apply his engineering knowledge to solve the given problems. The role will include: (1) State of the art review (2) Simulation (3) Prototype development (4) Integration to robotic system (5) Reports and scientific paper.
Un thème très prometteur pour l’avenir consiste à utiliser les technologies robotiques et mécatroniques pour assister et servir l’humain directement dans son environnement, et ce, dans différents domaines (médical, manutention, assemblage, simulation, chirurgie, réadaptation, assistance aux personnes handicapées et aux personnes âgées, domotique, surveillance, etc.). Parmi ces applications se trouve l'assistance aux personnes vivant avec un handicap. L'objectif de ces systèmes est de permettre à ces personnes d'effectuer des tâches de la vie quotidienne par eux-mêmes afin d'être plus autonomes et d'obtenir une meilleure qualité de vie. L'objectif de ce projet est de développer des technologies permettant à des personnes vivant avec un handicap de contrôler différents appareils de la vie quotidienne (ordinateur, téléphone, domotique) de manière plus efficace. L'étudiant devra développer des capteurs basés sur différentes technologies (inertiel, EMG) et les intégrer à la commande de ces appareils.The professor is specialized in robotic and mechatronic systems. More specifically, his research interests are in the field of human-robot cooperation (exoskeletons, medical applications). His research aims to design systems to directly assist human beings for medical applications (elderly and people with disabilities) and for industrial applications. The development of these systems requires the design of advanced mechanisms, electronic systems, intelligent control algorithms, control interfaces and the integration of these systems.Le professeur est spécialisé en systèmes robotiques et mécatroniques de pointe. Plus spécifiquement, il s'intéresse aux applications de coopération humain-robot (exosquelettes, applications médicales). Il vise le développement de systèmes pouvant assister directement l'humain, autant pour des applications médicales (aide aux personnes âgées et handicapées) que des applications industrielles. Le développement de ces systèmes porte sur le développement de mécanismes avancés, de systèmes électroniques, d'algorithmes de commande intelligents, d'interface de commande et de l'intégration de ceux-ci.The candidate will work in research and development and will apply his engineering knowledge to solve the given problems. The role will include: (1) State of the art review (2) Simulation (3) Prototype development (4) Integration to robotic system (5) Reports and scientific paper.L'étudiant travaillera en recherche et développement et devra appliquer des connaissances en ingénierie afin de résoudre les problèmes donnés. Le rôle incluera: (1) Revue des méthodes de l'état de l'art (2) Simulation (3) Développement des prototypes (4) Intégration au système robotisé (5) Rédaction de rapport et articles scientifiques.Knowledge in engineering: programming, electronics, mechanics, physics, mathematics.The candidate must be strongly willing to learn new material.The candidate will work in research and development and will apply his engineering knowledge to solve the given problems. The role will include: (1) State of the art review (2) Simulation (3) Prototype development (4) Integration to robotic system (5) Reports and scientific paper.
Un thème très prometteur pour l’avenir consiste à utiliser les technologies robotiques et mécatroniques pour assister et servir l’humain directement dans son environnement, et ce, dans différents domaines (médical, manutention, assemblage, simulation, chirurgie, réadaptation, assistance aux personnes handicapées et aux personnes âgées, domotique, surveillance, etc.). Parmi ces applications se trouve l'assistance aux personnes vivant avec un handicap. L'objectif de ces systèmes est de permettre à ces personnes d'effectuer des tâches de la vie quotidienne par eux-mêmes afin d'être plus autonomes et d'obtenir une meilleure qualité de vie. Ce projet vise à développer une aide robotisé à l'alimentation permettant aux personnes vivant avec un handicap au haut du corps (spasmes, manque de contrôle moteur, etc.) de pouvoir manger par eux-mêmes.The professor is specialized in robotic and mechatronic systems. More specifically, his research interests are in the field of human-robot cooperation (exoskeletons, medical applications). His research aims to design systems to directly assist human beings for medical applications (elderly and people with disabilities) and for industrial applications. The development of these systems requires the design of advanced mechanisms, electronic systems, intelligent control algorithms, control interfaces and the integration of these systems.Le professeur est spécialisé en systèmes robotiques et mécatroniques de pointe. Plus spécifiquement, il s'intéresse aux applications de coopération humain-robot (exosquelettes, applications médicales). Il vise le développement de systèmes pouvant assister directement l'humain, autant pour des applications médicales (aide aux personnes âgées et handicapées) que des applications industrielles. Le développement de ces systèmes porte sur le développement de mécanismes avancés, de systèmes électroniques, d'algorithmes de commande intelligents, d'interface de commande et de l'intégration de ceux-ci.The candidate will work in research and development and will apply his engineering knowledge to solve the given problems. The role will include: (1) State of the art review (2) Simulation (3) Prototype development (4) Integration to robotic system (5) Reports and scientific paper.L'étudiant travaillera en recherche et développement et devra appliquer des connaissances en ingénierie afin de résoudre les problèmes donnés. Le rôle incluera: (1) Revue des méthodes de l'état de l'art (2) Simulation (3) Développement des prototypes (4) Intégration au système robotisé (5) Rédaction de rapport et articles scientifiques.Knowledge in engineering: programming, electronics, mechanics, physics, mathematics.The candidate must be strongly willing to learn new material.The candidate will work in research and development and will apply his engineering knowledge to solve the given problems. The role will include: (1) State of the art review (2) Simulation (3) Prototype development (4) Integration to robotic system (5) Reports and scientific paper.
Un thème très prometteur pour l’avenir consiste à utiliser les technologies robotiques et mécatroniques pour assister et servir l’humain directement dans son environnement, et ce, dans différents domaines (médical, manutention, assemblage, simulation, chirurgie, réadaptation, assistance aux personnes handicapées et aux personnes âgées, domotique, surveillance, etc.). Dans ce projet, des capteurs et des interfaces de commande seront utilisés afin de permettre à l'humain de commander ces systèmes de manière efficace et intuitive. Différents capteurs (capteurs myoelectriques (EMG), commande vocale, caméra 3D) seront utilisés et fusionnés ensembles afin d'obtenir un contrôle efficace permettant de commander des systèmes robotisés. Les interfaces de commande seront testés sur le bras robotique JACO de Kinova http://www.kinovarobotics.comThe professor is specialized in robotic and mechatronic systems. More specifically, his research interests are in the field of human-robot cooperation (exoskeletons, medical applications). His research aims to design systems to directly assist human beings for medical applications (elderly and people with disabilities) and for industrial applications. The development of these systems requires the design of advanced mechanisms, electronic systems, intelligent control algorithms, control interfaces and the integration of these systems.Le professeur est spécialisé en systèmes robotiques et mécatroniques de pointe. Plus spécifiquement, il s'intéresse aux applications de coopération humain-robot (exosquelettes, applications médicales). Il vise le développement de systèmes pouvant assister directement l'humain, autant pour des applications médicales (aide aux personnes âgées et handicapées) que des applications industrielles. Le développement de ces systèmes porte sur le développement de mécanismes avancés, de systèmes électroniques, d'algorithmes de commande intelligents, d'interface de commande et de l'intégration de ceux-ci.The candidate will work in research and development and will apply his engineering knowledge to solve the given problems. The role will include: (1) State of the art review (2) Simulation (3) Prototype development (4) Integration to robotic system (5) Reports and scientific paper.L'étudiant travaillera en recherche et développement et devra appliquer des connaissances en ingénierie afin de résoudre les problèmes donnés. Le rôle incluera: (1) Revue des méthodes de l'état de l'art (2) Simulation (3) Développement des prototypes (4) Intégration au système robotisé (5) Rédaction de rapport et articles scientifiques.Knowledge in engineering: programming, electronics, mechanics, physics, mathematics.The candidate must be strongly willing to learn new material.The candidate will work in research and development and will apply his engineering knowledge to solve the given problems. The role will include: (1) State of the art review (2) Simulation (3) Prototype development (4) Integration to robotic system (5) Reports and scientific paper.
Une courbe elliptique est une courbe cubique munie d’une structure de groupe. Ces courbes sont aujourd’hui beaucoup utilisées en cryptographie. Dans ce projet, vous étudierez la fonction L p-adique d’une courbe elliptique qui est une série entière sur les nombres p-adiques. Cette fonction nous donne des informations arithmétiques de la courbe sur des extensions des nombres rationnels engendrées par des racines p^n-ièmes d’unité. Vous examinerez les comportements des coefficients de ces fonctions.I am interested in Algebraic Number Theory. More particularly, the problems I study come from Iwasawa Theory, which is a study of behaviours of mathematical objects over a series of algebraic domains.Je m’intéresse à la théorie algébrique des nombres. Plus précisément, j’étudie des problèmes en théorie d’Iwasawa, c’est-à-dire l’étude des comportements des objets mathématiques dans une série de structures algébriques. You will learn about the basic properties of elliptic curves and p-adic numbers. You will carry out numerical calculations on these objects to investigate their arithmetic properties.Vous allez étudier les propriétés de bas des courbes elliptiques et des nombres p-adiques. Vous allez effectuer des calculs numériques sur ces objets afin d'étudier leur propriétés arithmétiques.Background in Algebra and Number Theory; basic programming skills.

Our research group examines techniques for mitigation of impairments in optical communications links and for increasing the capacity of those links. We address both optical and digital signal processing (DSP) solutions from a systems perspective. Maximizing the capacity of fiber communications is the rally cry for research in optical communi-cations this decade, with focus on 1) high order quadrature amplitude modulation (QAM), and 2) higher baud rates. We examine via simulation distortions to QAM from nonlinear amplification and mitigation in DSP; an experimental validation was recently completed. We work with an industrial partner to quantify theoretically and via experimentation the phase tracking improvement in QAM when using optical signal processing to suppress phase noise. We study the efficiency and range of wavelength conversion for QAM. A key element in all our research is the development of stable, accurate, and efficient algorithms in offline digital signal processing of impairments in the optical channel. A typical experimental measurement involves coherent detection with a 22-GHz 3-dB bandwidth integrated receiver, the signal is digitized using two channels of a commercial 160-GS/s real-time oscilloscope with 65 GHz bandwidth. Signal processing is performed offline on 2 million captured samples. In the digital signal processing (DSP), we apply a Gaussian low-pass filter and do dispersion compensation. We then perform resampling and timing recovery. A coarse non-data-aided fast Fourier transform-based frequency offset compensation is performed in a block-wise fashion over 30k symbols. We apply Wiener-Hopf-based decision-directed equalizer with 31 taps. We apply a minimum mean square error filter to mitigate the effect of limited receiver bandwidth. We then employ a decision-aided maximum likelihood algorithm to estimate the carrier phase]. Finally, we choose the closest symbol to the received I/Q coordinates from the QAM constellation and carry out symbol to bit mapping. We synchronize to the transmitted pseudo random Coherent detection for optical communications is an essential component of current and future optical systems. While higher modulation formats (QPSK, 16-QAM, etc.) achieve increased capacity compared to on-off keying, OOK, it requires compensation of system impairments by signal processing. World-class research into these systems requires significant investment both in hardware (components and test equipment) and software development. The optical communication lab currently holds a transmission system capable of 256 Gbit/s transmission on a single wavelength, and is equipped with the state-of-the-art instruments: narrow linewidth tunable lasers, 56Gbaud QPSK/32Gbaud 16-QAM transmitter, 56GSa/s arbitrary waveform generator, 32Gbaud coherent receiver, 160GSa/s real-time scope, The interns will work under the direction of Professor Leslie A. Rusch and with a team of postdoc and PhD students. Main responsibilities for the interns are reviewing published papers for details on promising new algorithms for coherent detection, and developing and testing selected algorithms. The algorithms will be among these topics: chromatic dispersion compensation, polarization demultiplexing, frequency offset estimation, carrier phase recovery, etc. The interns will have an opportunity to compare/contrast their implementations against existing ones. Validation will be made on measured data.  We are looking for undergraduate students in their final year of studies who are interested in expanding their knowledge in optical communication systems. Good knowledge of digital communication systems and MATLAB programming is required. Experience in adaptive filters is a plus. 
In the project a large pilot wastewater treatment plant (10 m3 bioreactors) is used by the modelEAU research team to collect large data sets by using a large number of advanced sensors installed at the pilot plant and lab analysis of samples taken on a regular basis. To improve the process understanding these data are collected under different operating conditions (flow rates, temperatures, additions of chemicals, ...). Mathematical models of the process are developed within the WEST wastewater treatment plant simulator (mikebydhi.com) and it is tried to fit the models to the collected data. Once this is achieved the model is used to try to optimize the process by changing certain process settings such as flow rates, aeration conditions, chemical additions, process control strategies, ...Research at the modelEAU research team at the civil and water engineering department focuses on the use of mathematical models to improve water quality related processes. In particular data collection for process modelling and for process optimization are a focus of attention. Using measurement stations that collect high frequency data of a large number of water quality parameters, detailed insight is obtained in the underlying processes of wastewater treatment, allowing to improve their design and operation.The student will join the research team consisting of a postdoc, a PhD student, a Masters student and a summer student, to collect process samples, perform lab analysis, maintain the water quality sensors, operate the pilot-scale wastewater treatment plant and interpret the data.The student should have some background in wastewater treatment and some laboratory experience. Data analysis with a spreadsheet program is recommended as well.
Optical fibers have been widely deployed around the world over the past decades for telecom applications. The technology associated to these fibers based on fused silica has made this material the best medium for long haul communications. Nonetheless, thanks to their tiny dimension (as thin as a human hair), optical fibers can address many other challenges in various application domains like defense, medicine, environment, etc. When fabricated with innovative designs and non-conventional vitreous materials, they indeed permit to attain new horizons in photonic (i.e. the science of light (photon) generation, detection, and manipulation). The project aims at developing innovative optical fibers offering new functionalities. Its objective is to prepare composite/multi-material optical glass preforms from judiciously preselected materials in order to fabricate fibers with unique features that can be used in practical applications (e.g. neuronal activity monitoring, supercontinuum light generation, etc.).The project consists in three parts:- First, the exploration (preparation) of specific vitreous compositions/systems to determine the best candidates with the desired characteristics (e.g. optical, thermo-mechanical and rheological properties) with regards to the targeted application. Here, the student will benefit from the strong experience and expertise of Prof. Messaddeq’s group in glass science as well as its unique facilities (fabrication and material characterization labs);- Second, the fabrication of optical glass preforms from the previously selected glasses compositions (by using specific techniques like the rotational casting technique or the built-in-casting method);- Last, the drawing of optical fibers from the prepared optical preforms in our 7 m height soft-glass optical drawing tower. With the help of our fiber fabrication engineer, the student will be initiated to the fiber drawing and will fabricate optical fibers from the materials he prepared. He will be finally introduced to the basic handling and characterization techniques of optical fibers.The Canada Excellence Research Chair in Photonic Innovations (CERC) provides unique world-class expertise in glass-based materials, optical fibers and thin films that is becoming the corner stone for the development of future optic and photonic components for communications, information, sensing and medicine. Based at Université Laval in Québec City, the CERC, currently held by Prof. Younès Messaddeq, relies on the unmatched blend of expertise and resources available at the Centre for Optics, Photonics and Lasers, with more than 200 researchers specialized in optics and photonics and a unique state-of-the art building dedicated to R&D (fiber drawing towers, clean rooms, etc.).As abovementioned, the student will take advantage of several techniques related to the glass fabrication, shaping, characterization and fiber drawing available in the research group of Prof. Messaddeq. In this project, he will work directly under the supervision of a graduate student and a research scientist. In particular, he will be involved in: • First, the fabrication of specialty optical glasses by melting the starting materials in crucible at high temperature (from 800 to 1500˚C) and casting in preheated molds;• Second, the subsequent optical, thermal, thermo-mechanical, rheological and structural characterizations of the as-prepared glass samples. This includes several techniques as UV-Vis and FTIR spectroscopies, DSC, TMA, density, viscometry, Raman spectroscopy, etc.;• Third, the preparation of specialty optical glass preforms from predetermined chemical compositions by using either the rotational casting method or the built-in-casting method;• Last, the optical fiber drawing from the as-prepared glass preforms and some basic fiber characterization techniques (optical and electron microscopy, optical losses measurement). The objective of this 12-week internship is to form the student to conduct autonomously the most part of the above cited experiments. Moreover, we will ask the student to prepare a final report of activities (including a short bibliographic review) and a 15-min oral presentation during the group meeting at the end of his internship. • Student in Materials Science, Inorganic/Solid-state Chemistry, polymer Chemistry, Physics, Engineering Science (Chemistry or Physics);• Strong motivation for research and development and laboratory work in general;• The candidate should demonstrate dexterity, resourcefulness, autonomy and adaptability skills;• Knowledge of basic techniques of glass or ceramic preparation and material characterization will be an asset.  
We study how protein interaction networks respond to gene deletion and to other types of perturbations. The project involves both computational and experimental work. The candidate will be involved in a large-scale project where we study how gene duplication affects the architecture of protein complexes and how it affects their robustness. We study networks of protein interactions, their robustness and evolution. Our work has implications for understanding evolution, cancer and in synthetic biology.The student will have to perform experiments (or bioinformatics analyses), analyse the results, interpret the results and design further experiments or analyses. He/she will have to participate in our laboratory activities such as journal clubs, lab meetins and attending local conferences.Basic training in experimental molecular biology and microbiology, biochemistry and cell biology ORBasic training in theoretical molecular biology and bioinformatics (Python, R)
Our research is at the crossroad between cell biology and population genetics. We study the architecture and evolution of gene networks. We are particularly interested in transcriptional networks and protein-protein interaction networks. These are key proteins because they regulate cell fate decisions, responses to environmental perturbations and interactions among individual cells.Using the budding yeast Saccharomyces cerevisiae and its closely related species as models, we are addressing the following questions:    How does the complexity of gene networks evolve as a function of gene duplication?    Which network properties make them robust to genetic and environmental perturbations?    How does genetic diversity affect the dynamics and structure of gene networks?    How does the architecture of gene networks diverge among species?We are using tools such as bioinformatics, functional genetics and genomics, protein-fragment complementation assays (PCA), mass spectrometry and automation tools to answer these questions.  Genomics, Proteomics, Bioinformatics, Systems Biology, Molecular EvolutionThe student will contribute to our research projects by performing wet lab experiments and/or computational analyses. He will be supervised by a graduate student or a postdoctoral fellow in the laboratory. He will have to communicate his work orally at group meetings and on paper in research articles.Basic molecular and microbiology skills and/or bioinformatics skills and/or biochemistry skills
We are using experimental evolution and functional genomics to identify the genes involved in adaptation to complex environments and how these genes may contribute to the reproductive isolation of adapting populations. We use high-througput screening and next generation sequencing to reach these goals. We study the genomics of adaptation and speciation. Our objective is to determine how species adapt to complex environments and how these adaptations may lead to species formation. The student will have to perform research, experiments or bioinformatics analyses, analyse and interpret the results, design experiments or analyses and contribute to all laboratory activities, including lab meetings, journal clubs and conferences. Background in experimental genetics and cell biology OR background in genetics and bioinformatics
The student will develop efficient enantioselective processes using new green catalysts.The proposal focuses on the development of iron(II)-derived Lewis acids for environmentally benign chemical synthesis. Various Lewis acids will be developed as green catalysts for selected enantioselective reactions. We wish to explore new fields with our Fe(II)-derived asymmetric catalysts previously described for the asymmetric Mukaiyama aldol reaction in aqueous media. The reaction of dienol silyl enolates with carbonyl compounds will be further studied usingFe(II) salts and C2-symmetry ligands. Silyl dienol ethers will be tested with such chiral catalysts. A few natural targets will be selected to highlight the generality and versatility of our method. Finally, the Fe(II)-derived chiral complexes will be studied as oxidation catalysts. The development of Fe-catalyzed asymmetric epoxidation should lead to many advantages, as Fe is the most abundant transition metal on the earth and is relatively nontoxic. First, our proposal will include the use of such Fe complexes as active catalysts for alkene epoxidation and dihydroxylation using hydrogen peroxide as the terminal oxidant. The objective of our proposal is the development of new synthetic methods, with emphasis on catalytic and enantioselective procedures for the simple preparation of biologically and commercially important molecules. Our studies will contribute to the development of innovative green synthetic methods using new chiral Lewis acid catalysts. Awaiting more information from the professor. Please check back soon. Do not contact Globalink Research Internships.Research in the Ollevier Group is centered on the field of organic synthesis and catalysis. We are inspired by the pursuit of new concepts in synthetic organic chemistry involving metal-mediated catalysis and asymmetric synthesis. Please visit our Publications page to see our latest work or scroll down to view highlights of the various areas of research we are currently engaged in.Over the years, our laboratory has assumed a strong leadership in green Lewis acid catalysts. Recently, we developed efficient enantioselective processes using new green catalysts. We develop general applications for new classes of catalysts. The first part of the project will involve the preparation of the new catalysts. The preparation will be done in a few steps from products available in our research group. Preliminary results from our group suggest that this project is very well suited for an intern student. In the second part of the project, the student will develop conditions to test the efficiency of the catalyst on the model reaction by varying the different parameters. Several substrates will be chosen. Since this reaction is part of a set of reactions which were already studied in our research group with other catalysts, the identification of the reaction products will be facilitated. The methodology consists of optimizing reaction conditions with the aim of getting the best enantiomeric enrichment of the reaction products.Research abilities for laboratory experimental work
The student will develop efficient enantioselective processes using new green catalysts.The proposal focuses on the development of iron(II)-derived Lewis acids for environmentally benign chemical synthesis. Various Lewis acids will be developed as green catalysts for selected enantioselective reactions. We wish to explore new fields with our Fe(II)-derived asymmetric catalysts previously described for the asymmetric Mukaiyama aldol reaction in aqueous media. The reaction of dienol silyl enolates with carbonyl compounds will be further studied usingFe(II) salts and C2-symmetry ligands. Silyl dienol ethers will be tested with such chiral catalysts. A few natural targets will be selected to highlight the generality and versatility of our method. Finally, the Fe(II)-derived chiral complexes will be studied as oxidation catalysts. The development of Fe-catalyzed asymmetric epoxidation should lead to many advantages, as Fe is the most abundant transition metal on the earth and is relatively nontoxic. First, our proposal will include the use of such Fe complexes as active catalysts for alkene epoxidation and dihydroxylation using hydrogen peroxide as the terminal oxidant. The objective of our proposal is the development of new synthetic methods, with emphasis on catalytic and enantioselective procedures for the simple preparation of biologically and commercially important molecules. Our studies will contribute to the development of innovative green synthetic methods using new chiral Lewis acid catalysts. Awaiting more information from the professor. Please check back soon. Do not contact Globalink Research Internships.Research in the Ollevier Group is centered on the field of organic synthesis and catalysis. We are inspired by the pursuit of new concepts in synthetic organic chemistry involving metal-mediated catalysis and asymmetric synthesis. Please visit our Publications page to see our latest work or scroll down to view highlights of the various areas of research we are currently engaged in.Over the years, our laboratory has assumed a strong leadership in green Lewis acid catalysts. Recently, we developed efficient enantioselective processes using new green catalysts. We develop general applications for new classes of catalysts. The first part of the project will involve the preparation of the new catalysts. The preparation will be done in a few steps from products available in our research group. Preliminary results from our group suggest that this project is very well suited for an intern student. In the second part of the project, the student will develop conditions to test the efficiency of the catalyst on the model reaction by varying the different parameters. Several substrates will be chosen. Since this reaction is part of a set of reactions which were already studied in our research group with other catalysts, the identification of the reaction products will be facilitated. The methodology consists of optimizing reaction conditions with the aim of getting the best enantiomeric enrichment of the reaction products.Research abilities for laboratory experimental work
Le candidat sera intégré à une équipe de recherche qui développe des logiciels d'aide à la décision. Différentes techniques d'intelligence artificielle (Mixed-Initiative Systems, Constraint programming, Machine Learning) sont utilisées pour rendre les logiciels plus intelligents.Développement de logiciels d'aide à la décision à base d'intelligence artificielle pour la mise au point d'horaire de travail.Le candidat sera familiarisé à ces techniques d'intelligence artificielle et aura l'occasion des les programmer dans ces outils.Études en informatique ou génie informatique ou génie logicie ou génie industriel Analyse/programmation orientée-objet. Programmation en C#.net ou équivalent ou Python. Intérêt pour la recherche et l'intelligence artificielle 
Bien que 71% de la surface terrestre soit recouverte d’eau, beaucoup de zones ne sont pas encore cartographiées (ex. lacs du Québec, région Arctique). Une des voies envisagées pour l’intensification de la production de données hydrographiques est l’usage de véhicules autonomes de sondage. Cependant, l’expertise nécessaire à la conduite d’un levé hydrographique n’est pas encore transcrite en algorithmes automatiques pouvant fonctionner de manière robuste et non supervisée. Aussi, l’opération de véhicule autonome dans la zone arctique pose plusieurs défis : présence d’une couche de glace et température de l’eau induisant des erreurs de positionnement des points de sonde et du bruit dans les données ; incertitude très élevée de la navigation inertielle ; rareté des opportunités d’obtenir des positions GNSS sous la glace. Afin de résoudre ces questions clés, nous proposerons de nouvelles méthodes d’estimation d’erreurs hydrographiques et d’identification de leurs sources, de calibration automatique et d’analyse morphologique des fonds. Nous proposerons aussi une nouvelle méthodologie de production en temps réel d’une mosaïque d’images sonar permettant au véhicule autonome de se repositionner et prendre en compte le contexte spatial dans lequel il évolue. Cette approche multidisciplinaire et les résultats qui en découleront fourniront des moyens de mise en oeuvre des véhicules autonomes à des fins hydrographiques. Ils contribueront également à enrichir les connaissances actuelles et les cartographies des fonds de l’arctique canadien. Nos travaux seront donc critiques afin de supporter le niveau de trafic maritime requis pour supporter les programmes d’exploitation des ressources dans le Nord et le développement de l’économie maritime à proximité des communautés locales.Domaine de recherche lié à l'acquisition de données (images et nuages de points LiDAR et bathymétrique), au traitement d'image et à l'intelligence artificielle, à la modélisation 3D, à la fusion de données et à la réalité augmentée. Les projets de recherche concernent les nouveaux outils ludoéducatifs basés sur les technologies géomatiques et la réalité augmentée, ainsi que la modélisation 3D d’infrastructures et d’environnements principalement urbains mais aussi sous-marins. La géomatique marine et l'hydrographie sont des thèmes de recherche en pleine expansion actuellement.L’étudiant aidera à l’organisation, à la collecte et au prétraitement des données bathymétriques acquises avec un véhicule autonome de surface. Il participera également à l'élaboration de certains traitements de base intervenant dans les travaux envisagés (ex. filtrage de données, calcul des sondes sur le fond marin). Compte tenu de la formation et des compétences de l’étudiant, il pourra être impliqué dans différentes parties du projet : la résolution du problème d'estimation automatisée d'erreurs hydrographiques et l'identification de leurs sources ; l’élaboration d’algorithmes d’analyse automatisée et temps réel de la morphologie des fonds permettant au système hydrographique une interaction serrée avec le système de guidage-pilotage et de gestion de mission du véhicule autonome. L’étudiant aura la chance de participer à des activités d’initiation à la recherche en lien avec le projet.Des bases mathématiques solidesDes connaissances et compétences dans les systèmes à référence spatialeDes connaissances et compétences dans la manipulation de données géospatialesDes connaissances et compétences en programmation (C++ privilégié)Des antécédents dans l'acquisition et/ou traitement de données bathymétriquesDes antécédents dans l'acquisition et/ou traitement de données LiDARExpérience de campagne d'acquisition de données géospatialesCréativité, motivation et capacité à régler des problèmes d’ordre techniqueExcellentes compétences en communication, aussi bien orale qu’écrite, de sujets techniques ou non Capacité à travailler de manière autonome et en équipe
The subject of this project is studying displacement flows of viscoplastic fluids in geometry that is in motion. Viscoplastic fluids are non-Newtonian fluids. The main feature of a viscoplastic fluid is that the fluid does not really deform until a critical shear stress is exceeded locally. Therefore, these gelled or soft-solid materials are seen to be hard-to-remove especially when they are in restricted geometry with a lot of boundaries. However, there are many industrial processes where we do need to deal with the removal of viscoplastic materials. One of the main of these applications is in the petroleum industry, e.g., in the primary cementing process (PCP) in which viscoplastic drilling mud must be completely removed by cement to provide zonal isolation. Certain geometrical movements (e.g., pipe reciprocation) are being used to enhance this process, without proper justification or guidance from laboratory research. The proposed research involves studying particular geometrical motions that facilitate the removal of viscoplastic fluids by another fluid, which is highly relevant to PCP, and has high impact in the field of energy and environment.The goal in this new research direction is to employ certain slow movements of flow geometry to remove a viscoplastic fluid by another fluid. The research conducted by the student will deliver how this removal may become possible. In particular, she will investigate the effects of two movements of the geometry on the fluid flow during the displacement flow process:• Slow reciprocation of a pipe geometry along the direction of the flow.• Slow oscillation of a pipe geometry around its longitudinal axis.At the Laboratory of Complex Fluids Research (LCFR), our primary interest is complex fluid dynamics research to solve problems of industrial relevance, by adopting experimental, analytical and computational techniques, together providing a deeper understanding. Areas in which we will look for new research challenges include but are not limited to fluid mechanics, multiphase flows, non-Newtonian flows, suspension flows, polymer flows, micro, nano and bio-fluidics, and interdisciplinary fluid dynamics applications. The students will receive world-class training in fluid mechanics and perform exciting experiment, while working with a strong research team in a collaborative environment. In our laboratory, the students will be part of large, motivated team to perform exciting experiments. The students will be responsible to design experimental setups, perform careful experiments, analyze data, write post-processing codes, and write reports. The student will receive training in fluid mechanics, rheology, experiments, etc. The student will be working with graduate students and postdoctoral fellows on a day-to-day basis.* The student must be familiar with fluid mechanics and understand its concepts. * The student must be also willing to perform laboratory experiments. * The student needs to have a high GPA.* The student needs to be hard-working person.* The student needs to be passionate about research.
The demand to address the world’s energy and environmental issues creates a pressing need to develop technology and devices, based on high-performance materials, for clean energy (e.g., energy conversion, storage and conservation), and clean environment (e.g., water and air pollution abatement). Particularly interesting and useful types of high-performance materials are advanced functional nanosized materials that can enhance charge transport, as building blocks in energy and electronic devices. In this context, nanofibers are being increasingly studied thanks to their unique characteristics such as high surface-area- to-volume ratio, improved thermal and mechanical properties, electrical properties, and confinement effects.Our research on nanofiber production by a new method called centrifugal spinning delivers the fundamental, concrete knowledge to produce nanofibers more easily and at lower cost. Nanofiber production through the Centrifugal Spinning Method (CSM), in which a nozzle or orifice rotates at high speed around its axis of symmetry, can produce high volumes of polymeric fibers with average diameters around 300 nm. To apply CSM, a polymer solution or melt is loaded into a specially designed spinneret capable of rotating the fluid. As a result of the centrifugal force applied, the fluid is forced through the orifices of the spinneret producing continuous polymer jets. The trajectory of the polymer jet is curved due to the rotational forces as they are stretched into nanofibers, which are collected as a fine web on the collectors positioned away from the center of rotation.We propose to study CSM nanofiber formation through a frame- work of integrated theoretical and experimental program, our aim is to provide understanding of the physical mechanisms of the nanofiber formation, characterize the regimes of production, and predict/model nanofiber final radius and its morphology.At the Laboratory of Complex Fluids Research (LCFR), our primary interest is complex fluid dynamics research to solve problems of industrial relevance, by adopting experimental, analytical and computational techniques, together providing a deeper understanding. Areas in which we will look for new research challenges include but are not limited to fluid mechanics, multiphase flows, non-Newtonian flows, suspension flows, polymer flows, micro, nano and bio-fluidics, and interdisciplinary fluid dynamics applications. The students will receive world-class training in fluid mechanics and perform exciting experiment, while working with a strong research team in a collaborative environment. In our laboratory, the students will be part of large, motivated team to perform exciting experiments. The students will be responsible to design experimental setups, perform careful experiments, analyze data, write post-processing codes, and write reports. The student will receive training in nanotechnology, fluid mechanics, rheology, experiments, etc. The student will be working with graduate students and postdoctoral fellows on a day-to-day basis.* The student must be familiar with fluid mechanics and understand its concepts. * The student must be also willing to perform laboratory experiments. * The student needs to have a high GPA.* The student needs to be hard-working person.* The student needs to be passionate about research.
Les systèmes mobiles de cartographie à scanner laser suscitent actuellement un engouement important. Ils ouvrent de nouvelles possibilités aux relevés laser notamment en environnement urbain. Cependant, malgré leurs récents accomplissements du point de vue technologique et du traitement des données, ces systèmes sont encore relativement jeunes et plusieurs défis restent à relever avant qu’ils soient pleinement exploités dans les différents secteurs faisant usage de levés 3D. Ainsi, il est nécessaire d’accroitre la capacité et la facilité de production de modèles 3D multi échelles et de rattachement d’information sémantique à ceux-ci. De telles innovations permettraient de combler l’important besoin actuel en matière d’information géospatiale qui soit davantage à jour, davantage 3D et davantage accessible au travers de l’internet. En effet, de nombreux usagers, tels que les municipalités, les services relatifs au transport, ou bien les ingénieurs d’Hydro-Québec, sont demandeurs de représentations 3D et reconnaissent les bénéfices que peuvent engendrer les données issues de scanneurs laser. Cependant, ils reçoivent actuellement des nuages de points acquis par le scanneur et ils ne disposent pas toujours à l’interne de l’expertise nécessaire pour les exploiter. Ils requièrent donc des produits livrables prêts à être intégrés dans leurs systèmes de gestion, de design ou d’ingénierie. Les objectifs de la recherche menée dans le cadre ce projet sont de proposer de nouvelles méthodes et des solutions de traitement innovantes afin de construire des représentations 3D intelligentes à partir de données acquises avec des scanners laser terrestres. L’intelligence attribuée aux modélisations tridimensionnelles fait référence aux connaissances qui leur sont associées permettant d’enrichir l’expérience de visualisation de l’utilisateur avec des interactions contextuelles, informatives quant aux éléments constitutifs de l’environnement modélisé.Domaine de recherche lié à l'acquisition de données (images et nuages de points LiDAR et bathymétrique), au traitement d'image et à l'intelligence artificielle, à la modélisation 3D, à la fusion de données et à la réalité augmentée. Les projets de recherche concernent les nouveaux outils ludoéducatifs basés sur les technologies géomatiques et la réalité augmentée, ainsi que la modélisation 3D d’infrastructures et d’environnements principalement urbains mais aussi sous-marins. La cartographie 3D à haute résolution intervient dans de nombreux domaines d’applications tels que les véhicules sans chauffeur, l’aménagement du territoire, les assurances associées à l’immobilier.L’étudiant aidera à l’organisation, à la collecte et au prétraitement de données acquises avec des systèmes de télémétrie mobile ou des balayeurs laser statiques. Selon la formation et les compétences de l’étudiant, il pourra être impliqué dans différents aspects du projet. Ainsi, il pourra participer au développement de solutions automatisées pour l’extraction automatique du nuage de points d’entités associées à la voierie (ex. marquage au sol) ou aux bâtiments (ex. façades). Dans ce contexte, la bibliothèque open-source PCL et l’environnement Visual Studio seront utilisés pour le développement des algorithmes. Il pourra aussi participer à l’élaboration de modélisation 3D (intérieure ou extérieure) à des fins de visualisation dans des environnements de réalité mixte (ex. casque Hololens, tablette tactile et simulation située). L’étudiant aura la chance de participer à des activités d’initiation à la recherche en lien avec le projet.Des bases mathématiques solidesDes connaissances et compétences dans les systèmes à référence spatialeDes connaissances et compétences dans la manipulation de données géospatialesDes connaissances et compétences en programmation C++Des connaissances et compétences avec des logiciels de modélisation 3D (ex. RealWorks, AutoCAD, etc...)Des antécédents dans l'acquisition et/ou traitement de données LiDARCréativité, motivation et capacité à régler des problèmes d’ordre techniqueExcellentes compétences en communication, aussi bien orale qu’écrite, de sujets techniques ou non Capacité à travailler de manière autonome et en équipe
Je mène actuellement un projet de recherche avec Renée Bourassa, professeure à l'École de design de l'Université Laval, qui porte sur les rapports entre études littéraires et design dans une réflexion globale sur le livre numérique. Nous nous intéressons au croisement des méthodologies propres aux deux secteurs (approche historique/critique/analytique des études littéraires et design-thinking & prototypage pour le design). Le projet se construit autour d'une exploration des formes existantes de livre numérique, d'une réflexion théorique sur la forme du livre basée sur ses transformations historiques, de même que sur un volet expérimental (autour de prototypes de livres numériques). À l'été 2018,le projet en sera alors à la fin de sa deuxième année. Il sera alors temps de poursuivre les analyses d'œuvres numériques existantes, de synthétiser les travaux sur ce thème, de contribuer à certains prototypes et de préparer des événements scientifiques pour transmettre certains résultats. Il s'agit donc d'un projet à la fois théorique et appliqué sur la transformation des moyens de circulation des écrits aujourd'hui, dans le cadre de la culture numérique.En tant que professeur en études littéraires, je suis spécialisé en littérature contemporaine (française et québécoise principalement). J'ai mené des recherches sur la narrativité contemporaine, mais également sur la littérature numérique et les enjeux de la culture numérique. Je m'intéresse depuis plusieurs années à la diffusion du savoir scientifique, à l'intersection des enjeux formels et des paramètres éditoriaux. C'est donc à la question du livre, réinventé par la culture numérique, que je travaille actuellement (avec un intérêt spécifique pour la littérature et le discours savant).En collaboration avec des étudiants déjà associés au projet, l'étudiant se verra confié diverses tâches liées au projet : rédaction de fiches de lecture, exploration des actualités sur le livre numérique et des ressources existantes (éditeurs, logiciels), contribution aux outils de diffusion du projet (revue en ligne et blog), participation à la réflexion et à la planification de prototypes de livres numériques. Une période d'acclimatation au thème du projet (lectures préparatoires) est prévue à l'intérieur du stage. Les tâches seront ajustées en fonction du profil disciplinaire du stagiaire.Est attendu un profil en études littéraires, communication, édition, graphisme appliqué au livre ou à l'édition, culture numérique, de sorte de pouvoir se greffer sous un angle ou un autre au projet de recherche. Bonne capacité d'abstraction pour faire des lectures critiques. Connaissance intermédiaire des enjeux de la culture numérique. Bonne capacité de rédaction et sens du travail en équipe. Curiosité, sens de l'initiative, dynamisme souhaités !

L’apprentissage profond a un impact important sur l’intelligence artificielle et devrait provoquer des changements majeurs en informatique dans la prochaine décade. Des géants de l’industrie tels que Google, Facebook, Microsoft, NVidia, etc., misent gros sur l’apprentissage profond, croyant au potentiel immense du domaine sur leurs activités. L’état de l’art pour des tâches telles que la reconnaissance d’objets, la reconnaissance de la parole et le traitement de la langue naturelle reposent sur l’apprentissage profond. L’avènement des données massives le rend essentiel pour traiter et exploiter les quantités immenses d’information disponible. Toutefois, pour accomplir une certaine tâche avec un réseau de neurones profond (RNP), la sélection d’une approche parmi une variété de modèles et méthodes est nécessaire. Trouver la bonne configuration (ex. type de réseau, topologie, taux d’apprentissage) requiert une formation et une bonne connaissance pratique du sujet. Plusieurs chercheurs souhaitent utiliser des RNP dans leur domaine, mais la plupart n’ont pas l’expertise pour exploiter les outils à leur plein potentiel. Cependant, il y a eu quelques travaux d’effectués pour automatiser l’apprentissage profond et l’apprentissage automatique en général, permettant l’utilisation de ces méthodes essentiellement comme des boîtes noires, sans requérir des réglages fins manuels dans la plupart des cas.Pour le projet, nous voulons implanter une méthode d’automatisation de l’apprentissage, afin d’optimiser spécifiquement la configuration de RNP. L’implantation sera effectuée dans le langage Python, afin d’optimiser la configuration de RNP avec la librairie TensorFlow. Nous voulons utiliser cette optimisation pour sélectionner le bon modèle de RNP, ainsi que les paramètres associés, pour une certaine tâche ou un certain jeu de données, avec un minimum d’intervention humaine. Le principal résultat de ce projet sera une implémentation open source de la technique, que l’on rendra publique suite à la réalisation fructueuse du projet.My team is specialized in the engineering of intelligent systems, more specifically systems involving machine learning and evolutionary computation. Our research involves a variety of methods (e.g., deep learning, ensemble methods, evolutionary-based machine learning, online learning, probabilistic model-based optimization) applied to a variety of domains (e.g., pattern recognition, sensor networks, smart cities, smart grids, IoT).Notre équipe de recherche est spécialisée dans l’ingénierie de systèmes intelligents, en particulier les systèmes impliquant de l’apprentissage automatique et des algorithmes évolutionnaires. Nos travaux de recherche impliquent une variété de méthodes (ex. apprentissage profond, méthodes par ensemble, apprentissage basé sur l’évolution, apprentissage en ligne, optimisation à base de modèles probabilistes) appliquées à une variété de domaines (ex. reconnaissance des formes, réseaux de capteurs, villes intelligentes, réseaux électriques intelligents, objets interconnectés).The intern will be in charge of her/his project, with a weekly meeting with the supervisor and day-to-day interactions with graduate students. The intern will design and implement the method and the experimental test bed defined for the project. Proposed method will be assessed through experiments made on dedicated GPU computing servers. A complete and detailed technical report will be prepared to present the approach, experimental protocol, detailed results and their analysis. We expect the technical report to be of a good level, to serve as the basis of a scientific paper on the outcome of the project.La/le stagiaire sera responsable de son projet, avec des rencontres hebdomadaires avec le superviseur et des interactions quotidiennes avec des étudiants gradués. La/le stagiaire sera responsable de concevoir et implanter la méthode et le banc de test expérimental du projet. Les méthodes proposées seront évaluées par des expérimentations faites sur des serveurs de calculs de type GPU. Un rapport technique complet et détaillé sera préparé pour présenter l’approche suivie, le protocole expérimental, les résultats détaillés et leur analyse. Un rapport technique d’un bon niveau est attendu, pouvant servir à la base d’un article scientifique présentant le projet.We are looking for students doing a degree in computer engineering, computer science, electrical engineering, statistics, or related speciality. A good background in mathematics (linear algebra, calculus, probability and statistic) is essential. Some knowledge and an interest for machine learning and artificial intelligence is an asset. Strong programming skills is also required, mastering of the Python language being a plus. Aptitude for technical writing in English is also important, as we expect the student to write technical reports, and possibly scientific papers. Knowledge of French is a plus, although not required.
L'objectif de ce projet de recherche est d'automatiser la construction des cartes marines. Alors que la construction des autres cartes topographiques a été automatisé en grande partie, les cartes marines obéissent à des règles de sécurité qui requièrent des techniques de simplification et de généralisation particulières.La bathymétrie est représentée par des points de sonde et des isobathes (courbes de profondeur). Les données sont obtenues lors de sondages hydrographiques et doivent être simplifiées en fonction de l'échelle de la carte pour mettre en avant les zones dangereuses et les voies de navigation. Cela se fait en tenant compte de la morphométrie du fond marin et des règles de navigation. Les méthodes actuelles tiennent compte localement de la profondeur pour préserver les zones de faibles profondeur. Nous suggérons des approches moins locales où les formes du fond sont classées et simplifiées en fonction de leur type. Par exemple, la sélection de sondes ne se fait pas de la même façon dans un chenal que sur un haut fond.Dans ce projet, nous avons développé une structure de données spécifique où les formes du fond marin sont composées de sondes et d'isobathes. Elles sont stockées comme des objets propres dans une base de données et peuvent être requêtées pour sélection ou suppression. Pour l'instant, ces formes sont classées uniquement à partir des isobathes et les sondes ne sont pas considérés. Des algorithmes de simplifications ont été développés et les formes sont simplifiées automatiquement dans un système multi-agents. Les sondes n'ont pas été incluses dans ce processus et la prochaine étape du projet est d'étendre la structure de données et de proposer de nouveaux algorithmes de sélection de sondes et de simplification des formes.My research area is the modelling of the spatial environment for knowledge enrichment and decision making. I work at different levels, looking at identifying objects from spatial data usually acquired from remote sensing techniques (e.g. satellite images, aerial photographies) and conceiving data structure for analysis and object classification. For that purpose, I am developing geometrical algorithms and data structures to organise and query these objects. I am also considering semantic knowledge and cognitive aspects to assign a meaning to these objects and reason on the data.Mon domaine de recherche est la modélisation de l'espace pour l'enrichissement des connaissances et la prise de décision. Je travaille à différents niveaux, depuis l'identification d'objets à partir de données spatiales (images satellites, photos aériennes) jusqu'à la conception de structures de données pour l'analyse et la classification d'objets. Pour cela, je développe des algorithmes géométriques et des structures de données pour organiser et faire des requêtes sur ces objets. Je tiens aussi compte de la sémantique et des aspects cognitifs pour associer un sens à ces objets et raisonner sur les données.The student will have to classify soundings according to their importance for navigation. Categories (prime soundings, limited depth soundings and background soundings) are already defined but their definitions are fuzzy and the result depends on the subjectivity of the cartographer. Classification relies on criteria such as the sounding depth, the slope and the type of feature they represent. The student will have to study and implement a method performing the classification by assessing morphometric and hydrpgraphic criteria. Assessment will be conducted in a GIS software and at the end, the student shall be able to propose a systematic process for classification. Other elements such as isobaths can also be added to improve the classification.L'étudiant devra classer des points de sonde en fonction de leur importance pour la navigation. Les catégories (sondes principales, sonde de limite de profondeur et sondes en arrière plan) sont déjà définies mais elles sont vagues et le résultat dépend de la subjectivité du cartographe. La classification dépend de critères comme la profondeur, la pente et le type de forme. L'étudiant devra étudier et implanter une méthode de classification en évaluant des critères morphométriques et hydrographiques. L'évaluation se fera dans un logiciel SIG et à la fin, l'étudiant devra proposer un processus de classification systématique. Les autres éléments comme les isobathes pourront être ajouter pour améliorer la classification.The research project pertains to geomatics engineering and Geographical Information Science. Students can come from any related fields (e.g. computer science, environmental science). A basic knowledge of Geographical Information Systems (QGIS or ArcGIS) is expected. An experience with the Python API, ModelBuilder or with programming in general would be an advantage but is not required.

The project begins with the adaptation of a multi-screen monitoring microworld with dynamic changes in crowd scenes or cyber intrusion alerts. A thorough empirical characterization of the problem space by using well-established cognitive paradigms has allowed to define weaknesses functions where the cognitive system is under pressure and identify areas in need of support. To properly assess the effectiveness in the various aspects of performance, our proposed method uses an innovative holistic approach in which we seek interactions between performance measures. The initial empirical work will help develop a set of criteria that will provide sensitive indicators allowing to assess the ability of various support systems performance. Due to the monetary cost and the challenges associated with the development, using a new SSD, we will develop prototypes (eg smart magnifier that enlarges scenes out of eye fixations) and submit them to our assessment tool. Finally, another avenue for support is training. We aim to objectify the "sixth sense" that traders use in the evaluation of suspicious activities to assist in the training.My research interests relate to human cognition under three perspectives : the distribution of cognition among individuals, the organisation of information and technologies aiming to optimise human performance. My research program consists of innovative researches covering these themes as well as transfering resulting knowledge and methods to cognitive ergonomics. The projects aim at understanding cognitive factors involved in dynamic decision making and conditions favoring optimal efficiency.Experience in a laboratory is strongly suggested as well as a background in human factors, human-machine interaction, psychology or other related domain.- Sense of responsibility- Autonomy and proactivity- Critical thinking
Le projet commence avec l'adaptation d’un micromonde de surveillance multi-écrans avec évolution dynamique des scènes de foules ou alertes de cyber-intrusions. Une caractérisation approfondie et empirique de l'espace problème en utilisant des paradigmes cognitifs bien établis a permis d'établir les points faibles du système cognitif sous pression et d'identifier les domaines qui ont besoin d'un soutien. Pour évaluer correctement l'efficacité dans les différents aspects de la performance, notre méthode proposée utilise une approche holistique novatrice par laquelle nous cherchons des interactions entre les mesures de la performance. Le travail empirique initial aidera à élaborer un ensemble de critères qui fourniront des indicateurs sensibles permettant d'évaluer la capacité des différents systèmes de soutien à la performance. En raison du coût monétaire et les enjeux associés au développement et à l'aide d'un nouveau SSD, nous allons développer des prototypes (par exemple, une loupe intelligente qui agrandit des scènes à partir de fixations oculaires, ou de l'interface d'un «flux de série» visant à attirer l'attention sur chaque scène à tour de rôle) et les soumettre à notre outil d'évaluation. Une autre avenue pour le soutien est la formation. Nous visons à objectiver le «sixième sens» que les opérateurs utilisent dans l'évaluation des activités suspecte, pour aider à la formation.Mes intérêts de recherche concernent la cognition humaine selon trois perspectives : la Distribution de la cognition parmi les individus; l'Organisation de l'information et les Technologies qui visent à maximiser la performance humaine. Mon programme de recherche consiste à mener des recherches novatrices sur ces thématiques et à transférer les méthodes et connaissances qui en résultent à l'ergonomie cognitive. Les projets ont pour objectif de développer une meilleure compréhension des facteurs cognitifs qui interviennent dans la prise de décision dynamique et des conditions qui favorisent un rendement optimal. - administration de conditions expérimentales- cueillette de données- analyse de données- élaboration d'un cadre théorique- participation à développer des solutions technologiques et des procédures d'entraînementDe l'expérience dans un laboratoire est fortement suggérée. Une formation en facteurs humains, en relation humain-machine, en psychologie ou autre domaines connexes.- sens des responsabilités- autonomie et proactivité- esprit critique
Dans le contexte des sports-contacts et rapides comme le hockey, la capacité à distinguer rapidement entre un stimulus associé à un danger imminent (le son d’un joueur adverse patinant vers vous pour effectuer un plaquage) et un stimulus associé à une opportunité de jeu (le son de la rondelle venant vers vous combiné à l’absence d'un patineur adverse en proximité) et y répondre par une action appropriée peut faire la différence entre un point et une commotion cérébrale. L’utilisation de sons de nature immersive et reproduisant parfaitement l’environnement 3D de la situation sportive simulée permet un sentiment de télé-présence accru et requiert un développement minimal au niveau de l’interface visuelle. Le laboratoire Co-DOT a développé une première version d’un jeu sérieux prenant la forme d'une application informatique où une série de stimuli sonores 3D contextualisés au sport et engageants - représentant des situations de jeu - sont présentés à l'utilisateur et ce dernier doit pour chaque clip audio choisir correctement et le plus rapidement possible entre deux actions. La performance de l'utilisateur est enregistrée et permet le suivi des scores de l'utilisateur entre les sessions de jeu. La performance à ce jeu simple mais dont la dimension cognitive est centrale permet d'obtenir un tracé dans le temps de la capacité cognitive - perception, attention sélective et soutenue, prise de décision rapide - d'un athlète au cours de sa saison. L'application vise à contribuer à la détection et assurer le suivi de l'impact cognitif d'une commotion cérébrale et d'offrir un certain "entraînement" cognitif qui peut potentiellement augmenter la capacité de discrimination sous pression temporelle, et cela de façon ludique et de courte durée. L’objectif du présent projet est de développer un deuxième prototype plus complet et se rapprochant le plus possible d’une application pouvant être mise en marché. Mes intérêts de recherche concernent la cognition humaine selon trois perspectives : la Distribution de la cognition parmi les individus; l'Organisation de l'information et les Technologies qui visent à maximiser la performance humaine. Mon programme de recherche consiste à mener des recherches novatrices sur ces thématiques et à transférer les méthodes et connaissances qui en résultent à l'ergonomie cognitive. Les projets ont pour objectif de développer une meilleure compréhension des facteurs cognitifs qui interviennent dans la prise de décision dynamique et des conditions qui favorisent un rendement optimal.Pour accomplir le projet, l'étudiant participera à 1) la production de plusieurs stimuli sonores de grande qualité - un enregistrement correspond à un essai de jeu effectué par des vrais joueurs de hockey et donc un seul point de mesure (performance à la tâche), 2) au développement de l'interface minimale visuelle - pour la modalité de réponse à la tâche, et 3) la création de l'architecture logicielle pour la mesure et la gestion des données. Donc les tâches de l'étudiants incluront :- enregistrement de sons lors de séquences de jeu- création de séquences sonores réalistes- cueillette de données- analyse de données- soutien au développement d'une applicationDe l'expérience dans un laboratoire est fortement suggérée. Une formation en facteurs humains, en relation humain-machine, en génie, en psychologie ou autre domaines connexes.- sens des responsabilités- autonomie et proactivité- esprit critique
In face-paced contact sports such as hockey, the ability to quickly discern a stimulus associated with an imminent danger (the sound of an opponent player skating towards you to perform a tackle) from a stimulus associated with an opportunity to score (the sound of the puck coming towards you combined with the absence of an opponent in the vicinity) and to make the appropriate action can make the difference between a goal and a concussion. The use of immersive sounds that reproduce the 3D environment of the simulated sport perfectly yields to a feeling of increased tele-presence and requires minimal development for the visual interface. The Co-DOT laboratory has developed a first version of a serious game application in which a series of 3D sound stimuli contextualized to a sport – representing real in-game situations – are presented to the user who has to correctly and quickly choose between two actions. The user’s performance is recorded and allows to track his scores between game sessions. The cognitive dimension is central in this game, and the game performance can be used as an index of the cognitive capacity – perception, selective and sustained attention, rapid decision-making – of an athlete during his/her season. The application aims to contribute to the early detection and assessment of the cognitive impact of a concussion and to provide cognitive training means that can potentially increase the capacity of detection of dangerous stimuli in our visual environment under temporal pressure and in a playful way. The objective of this project is to develop a second prototype that is more complete and that can be put on market.My research interests relate to human cognition under three perspectives: the distribution of cognition among individuals, the organisation of information and technologies aiming to optimize human performance. My research program consists of innovative research activities covering these themes as well as transferring resulting knowledge and methods to cognitive ergonomics. The projects aim at understanding cognitive factors involved in dynamic decision making and conditions favoring optimal efficiency.In this project, the student will be involved in the production of several high-quality audio stimuli – one recording represents a game trial realised by real hockey players; 2) the development of the visual interface for the task-response functionality, and 3) the creation of the software architecture for data collection and management. The student’s tasks will include:- recording of in-game sounds- creation of realistic sound sequences- data collection- data analysis- support to the development of the second version of the applicationExperience in a laboratory is strongly suggested as well as a background in human factors, engineering, human-machine interaction, psychology or other related domain.- Sense of responsibility- Autonomy and proactivity- Critical thinking

L'objectif de ce projet de recherche est d'automatiser la construction des cartes marines. Alors que la construction des autres cartes topographiques a été automatisé en grande partie, les cartes marines obéissent à des règles de sécurité qui requièrent des techniques de simplification et de généralisation particulières.La bathymétrie est représentée par des points de sonde et des isobathes (courbes de profondeur). Les données sont obtenues lors de sondages hydrographiques et doivent être simplifiées en fonction de l'échelle de la carte pour mettre en avant les zones dangereuses et les voies de navigation. Cela se fait en tenant compte de la morphométrie du fond marin et des règles de navigation. Les méthodes actuelles tiennent compte localement de la profondeur pour préserver les zones de faibles profondeur. Nous suggérons des approches moins locales où les formes du fond sont classées et simplifiées en fonction de leur type. Par exemple, la sélection de sondes ne se fait pas de la même façon dans un chenal que sur un haut fond.Dans ce projet, nous avons développé une structure de données spécifique où les formes du fond marin sont composées de sondes et d'isobathes. Elles sont stockées comme des objets propres dans une base de données et peuvent être requêtées pour sélection ou suppression. Pour l'instant, ces formes sont classées uniquement à partir des isobathes et les sondes ne sont pas considérés. Des algorithmes de simplifications ont été développés et les formes sont simplifiées automatiquement dans un système multi-agents. Les sondes n'ont pas été incluses dans ce processus et la prochaine étape du projet est d'étendre la structure de données et de proposer de nouveaux algorithmes de sélection de sondes et de simplification des formes.My research area is the modelling of the spatial environment for knowledge enrichment and decision making. I work at different levels, looking at identifying objects from spatial data usually acquired from remote sensing techniques (e.g. satellite images, aerial photographies) and conceiving data structure for analysis and object classification. For that purpose, I am developing geometrical algorithms and data structures to organise and query these objects. I am also considering semantic knowledge and cognitive aspects to assign a meaning to these objects and reason on the data.Mon domaine de recherche est la modélisation de l'espace pour l'enrichissement des connaissances et la prise de décision. Je travaille à différents niveaux, depuis l'identification d'objets à partir de données spatiales (images satellites, photos aériennes) jusqu'à la conception de structures de données pour l'analyse et la classification d'objets. Pour cela, je développe des algorithmes géométriques et des structures de données pour organiser et faire des requêtes sur ces objets. Je tiens aussi compte de la sémantique et des aspects cognitifs pour associer un sens à ces objets et raisonner sur les données.The student will have to implement the Oraas algorithm, the most common method used for sounding selection in cartography, in Python/C++ (other languages may also be considered depending on the candidate). The method proceeds by classifying soundings from the deepest to the shallowest and then remove soundings by comparing them to their neighbouring soundings. The student shall then look at improving the algorithm by making use of the data structure containing soundings and isobaths. This will also allow detection of conflicts with isobaths according to features but requires some operations to maintain the coherence of the structure.L'étudiant devra implanter l'algorithme d'Oraas, le plus utilisé pour la sélection de sondes en cartographie, en Python/C++ (d'autres langages pourraient être envisagés suivant le candidat). La méthode procède en classant les sondes de la plus profonde à la moins profonde et retire les sondes en les comparant à leurs voisines. L'étudiant devra ensuite intégrer une structure de données contenant les sondes et les isobathes pour améliorer l'algorithme. Cela permetra en plus de détecter les conflits avec les isobathes et d'adapter la sélection en fonction des formes sous-marines mais nécessitera des opérations pour garantir la cohérence de la structure.The research project pertains to geomatics engineering and Geographical Information Science. A competence in programming is required, as the student will have to implement algorithms and validate them. Hence, students shall have a background related to geoscience, computing or mathematics. The student will have to handle geometrical data and work with points in a triangulation. An experience in Python or C++ is welcome.
Les cycles thermodynamiques sont utilisés pour la production de chaleur, de froid et de puissance. Selon le contexte, plusieurs familles de cycles peuvent être considérées.  Notre équipe s’intéresse à développer des outils numériques de conception de cycles thermodynamiques. En particulier, dans le présent projet, nous souhaitons optimiser des cycles thermodynamiques adaptatifs qui peuvent changer en fonction des changements de conditions d'opération.Energy efficiency; renewable energy; geothermal; heat transfer; thermodynamics; fluid dynamics; optimization; modeling; buildings; HVAC-R systems; waste heat; industrial processes; primary production of aluminum; phase change; predictive control;Efficacité énergétique; énergies renouvelables; géothermie; transfert thermique; thermodynamique; dynamique des fluides; modélisation; bâtiments; climatisation; chauffage; ventilation; rejets thermiques; procédés industriels; production primaire d'aluminium; changements de phase; contrôle prédictif;The intern will help to the development of a modeling and optimization numerical tool for morphing cycles and will participate in the writing of a scientific paperLe ou la stagiaire aider au développement d'outils de modélisation et d'optimisation de cycles adaptatifs et participera à la rédaction d'un article scientifique

Biochars derived from different biomasses and produced under different pyrolysis conditions will be compared for their ability to be converted to  materials with the targetted properties. A variety of modern solid characterization techniques will be used to differentiate both the biochars and their derived solids at the various stages of the process. These will include measurements of surface area and pore size distribution by nitrogen physisorption, elemental analysis by X-ray fluorescence, ion exchange capacity and surface analysis by X-ray photoelectron spectroscopy.We collaborate with a Québec engineering firm which commercializes a vacuum pyrolysis process for the conversion of biomass into gas, oil and solid char. In this part of the project we are interested in converting the raw biochar into a more valuable product. The main objective is to produce a high surface area solid with good ion exchange capacity by an original process which operating parameters must be optimized.. Such a solid would have numerous industrial applications as an adsorbent .Under the supervision of a more experienced reseacher, the student will be mostly involved in laboratory experimental work. He will also have to get acquainted with the scientific literature related to his subject and write a final report before he leaves the laboratory.The student should be at least in his second year of a BSc in Chemical Engineering or equivalent program.
Under the supervision of an experienced researcher, the student will prepare flat membranes made of co-polyimides and amine functionalized metal organic frameworks targetting the CO2/CH4 and O2/N2 separations. These membranes will then be tested for their permeability and selectivity properties. These tests will be performed both with pure gases (for permeability) and binary mixtures.We develop mixed matrix membranes (MMMs) for gas phase separation with applications in biogas or natural gas purification, separation of CO2 from fume gases, separation of oxygen from air. MMMs are obtained by introducing solid porous particles in a polymer film. We deal with a variety of polymers ( commercial and synthesized) and a variety of particles including zeolites and metal organic frameworks. We pay special attention to controlling the polymer/particle interface by modifying the external surface of the particles in order to allow chemical binding to the polymer.As explained above the student will work under the supervision of an experienced researcher. He will mostly do laboratory work but he will have to get acquainted with literature and modelling softwares in order to have a broader vision of the subject. He will have to write a final report describing his results. The student should be involved in an undergraduate chemical engineering or related (chemistry is also possible) university program.



Under the guidance of a more experienced researcher the student will have to synthesize,characterize and test the new catalysts in an epoxidation process. This will provide him (or her) with diversified experience. First the preparation of oxides of Ti, Mn, Co and Cu supported on mesostructured silica (SBA-16 type) will allow exploring the hydrothermal synthesis of silica based mesostructured materials. Then the characterization part will involve a series of modern analytical techniques of solid chemistry including nitrogen physisorption (BET), atomic absorption, X-ray diffraction, UV-visible spectroscopy, Fourier transform infrared spectroscopy, Hydrogen temperature programmed reduction and X-ray photoelectron spectroscopy. Finally the testing will involve reactions of several terpenes such as limonene, geraniol and farnesol. Product identification will be by gas chromatography (GC) with flame ionization detector (FID). A comparison will be made between oxidizing agents including  t-butyl hydroperoxide (TBHP), potassium persulfate (oxone) and some in-situ generated organic hydroperoxide made by using molecular oxygen.This work is part of a wider scope project dealing with the preparation of biosourced epoxy resins. We collaborate with a polymer chemistry group and our part is on the production of monomeric epoxides from terpenes of commercial significance. We design heterogeneous catalysts for each new epoxidation process depending on the particular terpene under consideration and on the oxidizing agent. We focus mostly on di- and tri- double bonds naturally occuring terpene molecules.The student will have to get acquainted with literature on his subject and perform laboratory work. he will have to write a final report.The student will have completed at least two years of a Chemical Engineering or equivalent BSc progam. He should have a taste for chemistry and lab work.
En zones urbaines denses, là où les villes modernes sont caractérisées par la présence de nombreux réseaux souterrains (câbles électriques, tuyaux pour l’eau et les égouts, fibres optiques), les modèles 3D des villes utiles à la gestion intégrée du territoire devraient inclure ces objets souterrains. Actuellement, on constate que ces modèles 3D se concentrent principalement (voire uniquement) sur les bâtiments et infrastructures de surface. Dans le domaine de la modélisation 3D urbaine, CityGML est surement l’un des standards les plus connus et utilisés. Par contre, mise à part quelques exceptions, CityGML n’inclut pas les objets souterrains. Un des objectifs du programme de recherche vise à établir de nouveaux principes pour la cartographie et la modélisation géométrique et sémantique d’infrastructures souterraines. Nos efforts se concentrent actuellement à intégrer les principes issus des normes d’ingénierie (ex. normes ASCE 38-02; CSA S250-11) dans CityGML. De plus, la modélisation BIM (Building Information Model) et le format IFC (Industry Foundation Classes) sont considérés dans les travaux puisqu’ils apportent des notions et connaissances utiles à la représentation des infrastructures souterraines. Le stage offert s’inscrit dans ces travaux de conception et de modélisation 3D des villes. Plus précisément, le stagiaire va aider à la production de modèles 3D pour des cas d’étude variée. Le stagiaire va donc produire des modèles 3D pour diverses catégories d’infrastructures souterraines tout en aidant l’équipe à adapter les concepts de CityGML pour y intégrer ceux-ci. Finalement, le stagiaire va travailler en collaboration avec un autre stagiaire impliqué dans des travaux d’acquisition de données 3D (pour lequel une autre demande Mitacs Global Link a été déposée).The internship is conducted within a research program funded by the Canadian research council. As we move from 2D maps to 3D platforms, whether they be CAD or GIS files based, 3D data depiction needs to be defined to really benefit governance systems or private sector projects. In 3D, very limited number of modeling and acquisition standards exist, data quality is inconsistent, data updating is loosely addressed and the interoperability of 3D technologies is doubtful. The research program address those issues while proposing the integration of underground infrastructure in the design of a new generation of 3D city models. Le stage s’inscrit dans le cadre d’un programme de recherche subventionné par le Conseil de recherche en sciences naturelles et en génie du Canada. Alors que l’on retrouve un nombre grandissant d’utilisateurs de données 3D, la modélisation de la 3e dimension n’est guère formalisée. Il existe peu de standards pour la modélisation et l’acquisition, la qualité des modèles est variable, la procédure de mise à jour est rarement examinée, et l’interopérabilité des technologies est contestable. Ce programme s’intéresse à ces questions tout en proposant l’intégration des infrastructures souterraines dans la conception d’une nouvelle génération de modèles 3D de ville. The intern will tackle the following tasks: - Complete literature review on 3D geometric modeling, CityGML;- Produce 3D city models that integrate a predefine set of underground objects;- Participate in the design of new level of detail for the standard City GML;- Produce technical reports;- Present his results to a specialist audience;- Participate in the writing of a scientific paper (to be published in fall 2018).The intern will join the Department of Geomatics Sciences (www.scg.ulaval.ca) and the Centre for Research in Geomatics-CRG (www.crg.ulaval.ca), one of the largest geomatics research centres in the world, recognized for its innovation in R&D and leadership in geospatial sciences and technologies. Located at Université Laval (www.ulaval.ca), one of Canada’s top ten universities, The Department of Geomatics Sciences is the first department in America and the only in the province of Québec that offers undergraduate and graduate teaching in Geomatics. The Department of Geomatics Sciences consists of 17 full-time professors, more than 270 undergraduate students, and about 70 graduate students (M.Sc. and Ph.D.) coming from many countries. It offers 9 training programs in Geomatics, some unique in Canada, which are certified by Professional associations (Ordre des ingénieurs du Québec and Ordre des arpenteurs-géomètres du Québec).Le stagiaire va effectuer les tâches suivantes :- Compléter une revue de littérature sur la modélisation 3D, en particulier CityGML;- Produire des modèles 3D qui intègrent un ensemble prédéfinis d’objets souterrains;- Participer à la réflexion sur l’élaboration d’un niveau de détail pour le standard CityGML;- Produire des rapports techniques;- Effectuer une présentation orale des travaux réalisés;- Participer à la rédaction d’un article scientifique (à être publié pour automne 2018).Le stagiaire pourra bénéficier de l’appui d’étudiants gradués et d’assistants de recherche dans la réalisation de son projet. Il va rejoindre le Département des sciences géomatiques (www.scg.ulaval.ca) et le Centre de recherche en géomatique (www.crg.ulaval.ca), l’un des plus grands centres de recherche en géomatique dans le monde, reconnu pour son leadership en sciences et technologies géospatiales. Situé à l’Université Laval (www.ulaval.ca), classée parmi les 10 meilleures universités de recherche au Canada, le Département des sciences géomatiques propose une offre des plus diversifiée en géomatique avec ses 17 professeurs et près de 350 étudiants. Il offre 9 programmes de formation en géomatique dont plusieurs uniques qui mènent à l’Ordre des ingénieurs du Québec et l’Ordre des arpenteurs-géomètres du Québec.We are looking for candidates with a background in Geomatics more precisely with skills in 3D geometric modeling, cartography (CAD), geographic information system (GIS), geospatial database management system. It will be an advantage if the candidate know programing; language like Python. 

Contemporary seismic design of steel framed systems is based on dissipating earthquake energy through significant inelastic deformation. The design of the Buckling Restrained Brace (BRB) system is predicated on an efficient use of the ductility of steel elements by developing their full axial yield strength both in tension and compression, as a result of a buckling-restraining mechanism provided by an outer restraining medium to a ductile steel core.The proposed research aims at developing a new technique in structural detailing and design of steel braced systems to improve the seismic performance and reliability of steel framed structures. The primary objective is to provide the basis for the development and calibration of an innovative buckling-restrained bracing component that is inherently optimised to meet multiple performance objectives. Innovative engineered formulation would be made by employing multiple steel materials with different behaviour characteristics in the buckling-restrained brace element to complement each other at different levels of earthquake ground shaking, while enabling effective control of the component’s behaviour and the overall structural response. The objectives for the project would be to (1) Design a series of multi-material single-core BRB components that incorporate different steels grades. This will require stability analysis to be carried out to identify and account for all possible buckling modes.  This would ensure that maximum inelastic capacities are reached. (2) Develop nonlinear models for the designed BRB components in (1) that are suitable for predicting their seismic behaviour and (3) Evaluate and compare seismic behaviour parameters for framed structures equipped with the novel BRB components. Note that there are a number of graduate students (PhD and MSc) already working on this project so interns will not be working alone.Dr. Annan specializes in sustainable infrastructure and the development of resilient structural systems under extreme loading conditions, including earthquakes. His current research activities include developing practical engineering solutions to enhance the design and performance of building and bridge systems. Dr. Annan currently chairs the Steel Structures Committee of the Canadian Society for Civil Engineering and he is an associate professional - professor of the Canadian Institute of Steel Construction. He also serves as a member of two technical committees of the American Society of Civil Engineers. He is a researcher in the Research Center on Structures under Extreme  Loading.The student will be required to work both individually and in a team with graduate students. The student will conduct a thorough review of relevant literature and produce a written report of his finding. From time to time, he or she will be required to share findings of research orally with the research team. The student will be required to learn one finite element based software for structural analysis (if he does not already know one) and use this tool to carry out a finite element modeling and analysis. This will generally involve stability analysis to identify and account for all possible buckling modes within the innovative buckling restrained brace component, such as the global flexural buckling of the brace elements, the buckling of the core components in higher modes, and the torsional buckling of the portion of the core element that extends outside the encasing steel tube. Analysis would be largely nonlinear.The student will have an opportunity to meet and interact with renowned researchers through participation in seminars and conferences organised by the research centers that Dr. Annan belongs to, such as the research center on structures under extreme loading (CEISCE).A senior civil engineering undergraduate with a special interest in structural analysis, finite element modeling and willing to learn new advanced structural analysis techniques. He or she should be strong analytically and be a problem solver. Critical thinking is a priceless skill for this project. Some previous exposure to finite element methods and analysis and the use of finite element-based software (eg. ABAQUS or OPENSEES or ANSYS) would be beneficial.
Soil-structure interaction (SSI) analysis evaluates the collective response of three connected systems: the structure, the foundation, and the soil underlying and surrounding the foundation. The phenomena affect structural response in many ways, and impact different aspects of design, including safety, serviceability and cost.A complete analysis of the total combined system of foundation, soil and structure, while feasible, is rarely practical in most cases. The most commonly used structural analysis programs do not have the capability to handle the nonlinear soil continuum. Alternatively, approximate models exist but their reliability is largely unknown and arbitrary selection of these discrete models can be problematic. The goal of this research project is to develop tools and techniques by which the SSI phenomena under moderate-to-extreme earthquake ground motions can be simulated in engineering practice. The research will involve extensive numerical modeling and analysis, and would make use of in-situ recordings where available to understand the SSI effect.This research program presents a strategic direction for an integrated research in structural and geotechnical engineering. Note that there are graduate students already working on this project so interns will not be working alone.Dr. Annan specializes in sustainable infrastructure and the development of resilient structural  and geostructural systems under extreme loading conditions, including earthquakes. His current research activities include developing practical engineering solutions to enhance the design and performance of different structural systems including dams, retaining walls. Dr. Annan currently chairs the Steel Structures Committee of the Canadian Society for Civil Engineering and he is an associate professional - professor of the Canadian Institute of Steel Construction. He is a researcher in two strategic inter-university research clusters, the Research Center on Structures under Extreme Loading (CEISCE) and Aluminium Research Center (REGAL). The student will be required to work both individually and in a team with graduate students. Students will be required to quickly review existing literature and previous studies on the subject of soil-structure interaction (SSI) effect on structural design and performance. Armed with this knowledge and understanding, they will be required to select appropriate structural analysis software (eg. OpenSees, Abaqus) to begin structural modeling and analysis. Previous knowledge or experience in the use of structural analysis software will facilitate the execution of the project immensely. An extensive parametric studies will then be carried out in order to quantify the effect of SSI on structural behavior. Students will be guided through the different stages of the project.The student will have an opportunity to meet and interact with renowned researchers through participation in seminars and conferences organised by the research centers that Dr. Annan belongs to, such as the research center on structures under extreme loading (CEISCE).A senior civil engineering undergraduate with a special interest in earthquake engineering is required for this project. The project will involve extensive structural and geotechnical modeling and analysis using some contemporary structural and geotechnical analysis and other seismic analysis software. A civil engineering background or interest is therefore preferred.
Innovative lightweight and durable bridge deck systems (eg. in steel and aluminium) are fast evolving as an effective alternative to the traditional concrete deck system, as significant reduction in the total dead load translates to significant cost savings of supporting structures. The importance of safety barriers installed on bridge decks cannot be over-emphasized. Current design standards essentially require that barrier systems must be crash-tested. This is a very expensive undertaking. The proposed research project will seek to develop a generic connection system that would allow attaching crash-tested steel barriers to the lightweight steel and aluminium bridge deck systems.Since the barriers to be selected have been crash tested, the study would only focus on the direct connection of the decks to the traffic barriers. The most important design consideration would be to ensure that the strength and deformation of both the deck and barrier are not compromised. The student's research would consist of a comprehensive finite element analysis of the loads that are imposed on these lightweight deck systems by already crash-tested barriers at the time that the barrier fails. Should the already crash-tested barrier fail without any significant damage to the deck system, there would be high likelihood that the barrier-deck system will pass a crash test. The stresses arising in the deck system would be used to design the connector system such that the system distributes the impact load over a sufficiently large area of the deck. The overall research would develop typical connection details and calculation rules for fixing the crash barriers to the orthotropic deck. These rules shall be in accordance with the classification system of performance of crash barriers based on the Canadian code.Note that the interns will not be working alone. There are graduate students working on these bridge decks.Dr. Annan specializes in sustainable infrastructure and the development of resilient structural systems under extreme loading conditions, including vehicular crash and earthquakes. His current research activities include developing practical engineering solutions to enhance the design and performance of bridges. Dr. Annan currently chairs the Steel Structures Committee of the Canadian Society for Civil Engineering and he is an associate professional - professor of the Canadian Institute of Steel Construction. He also serves as a member of two technical committees of the American Society of Civil Engineers. He is a researcher in the Research Center on Structures under extreme loading.The student will be required to conduct a thorough review of relevant literature and produced a written report of his finding. He or she will also be required to present this report orally to his or her supervisor. The student will be required to learn a finite element based software for structural analysis (if he does not already know one) and use this tool to carry out a finite element modeling and analysis. A large part of the analysis by the student will involve an impact analysis to study the deformation that would be passed on to the deck. An appropriate selection of the study zone would have to be made. An extensive parametric study will be required in order to develop the design rules for practical application. There will also be opportunities to participate in seminars and a conference out of the city, organized by the research center on structures under extreme loading conditions (CEISCE). A senior civil engineering undergraduate with a special interest in structural analysis and design and willing to learn new advanced techqniques in structural analysis and finite element modeling. He or she should be strong analytically and be a problem analyser and solver. Critical thinking is a priceless skill for this project. Some previous experience or knowledge in finite element methods and analysis and the use of finite element-based software (eg. LS DYNA, etc) would be beneficial. The student will have an opportunity to meet and interact with reputed researchers through participation in conferences.  
Bridges are at the center of the aging infrastructure problem in many countries with many classified as structurally deficient, functionally obsolete or both. Retrofitting, involving bridge deck replacement, is a timely intervention that could avert disaster and extend the service life of the bridge infrastructure. Appropriate solutions must facilitate rapid construction and increase traffic load capacity with no or only minimal strengthening of the existing supporting structure.Metallic bridge deck systems, such as aluminum bridge decking technologies, offer tremendous potential for building efficient and modern infrastructure with extended service life. In particular, the superior strength-to-weight ratio could significantly reduce the dead load of the structure and consequently increase its live load capacity. The proposed research responds to the need for innovative and sustainable solutions for bridge retrofit, and particularly addresses some unique design challenges in the re-decking of an existing plate girder bridge topped with reinforced concrete deck. The research will develop comprehensive and practical design and detailing rules for aluminum decking technology through extensive finite element modeling and analysis. Multi-cellular extruded aluminum deck profiles (eg. the Svensson deck system and the Alumadeck system) are essentially the most practical components of highway bridges in aluminum. The research will address the need for stiffer and stronger aluminum deck system that would be supported by the widely spaced girders originally designed for very stiff reinforced concrete deck. A specialized software will be used to optimise the form of the Al extrusions. Another objective would be to develop a system for composite action between the longitudinally extruded deck system and the existing longitudinal or transverse girders. There are a number of graduate students already working on this project so interns will not be working alone.Dr. Annan specializes in sustainable infrastructure and the development of resilient structural systems under extreme loading. His current research activities include developing practical engineering solutions to enhance the design and performance of modern steel and aluminium bridges and building systems. Dr. Annan currently chairs the Steel Structures Committee of the Canadian Society for Civil Engineering and he is an associate professional - professor of the Canadian Institute of Steel Construction. He also serves as a member of two technical committees of the American Society of Civil Engineers (ASCE) and he is a researcher in the Aluminium Research Center (REGAL).The student will be required to work both individually and in a team with graduate students. He will conduct a thorough review of relevant literature and produce a written report of his finding. From time to time, he or she will be required to share findings of research orally with the research team. The student will be required to learn a finite element based software for structural analysis (if he does not already know one) and use this tool to carry out a finite element modeling and analysis. A large part of the analysis by the student will involve optimisation of the shape and configuration of longitudinally aluminum extrusions for stiffer and stronger aluminum deck system to be supported by widely spaced existing plate girders originally designed for very stiff reinforced concrete deck. The student will have an opportunity to meet and interact with reputed researchers through participation in  seminars and conferences organised by the research centers that Dr. Annan belongs to. A senior civil engineering undergraduate with a special interest in structural analysis, finite element modeling and willing to learn new advanced structural analysis techniques. He or she should be strong analytically and be a problem analyser and solver. Critical thinking is a priceless skill for this project. Some previous exposure to finite element methods and analysis and the use of finite element-based software (eg. ABAQUS, etc) would be beneficial. There will also be opportunities to participate in seminars and a conference out of the city, organized by the research center on structures under extreme loading conditions (CEISCE). 
Building structures with asymmetric setbacks possess both vertical and in-plan irregularities. The former is due to the abrupt changes in the plan dimension at the level of the setback while the latter results from the asymmetry between the upper tower portion and the lower base portion. An asymmetric setback introduces mass, stiffness and resistance eccentricities in the entire structure. As a result, the behavior of the structure under lateral seismic excitation in the direction perpendicular to the setback is coupled in translation-torsion, which could have a detrimental effect on the structural response. This coupling behavior has not been studied in detail, and its effect is largely ignored by many conventional seismic design practices. In this research, the effects of both the degree and level of setback on the seismic behavior of multi-story building frames with eccentric setback are investigated. The degree of setback refers to the ratio of the plan area of the upper tower to the plan area of the lower base. A comprehensive analytical study will be carried out to identify the governing parameters of the structural configuration and their effects on the overall response of the setback structure.Dr. Annan's research interest is in sustainable infrastructure and the development of resilient systems to enhance the performance of metallic structures under extreme loading conditions. Dr. Annan’s current research activities include developing new types of brace elements that are inherently optimized to meet multiple performance objectives, characterizing the slip resistance of high strength bolted connections used with metalized faying surfaces, developing practical engineering solutions to enhance the design and performance of steel bridge systems, developing a connector system for attaching steel traffic barriers to orthotropic steel bridge decks, developing novel guidelines to support the incorporation of the effects of soil-foundation-structure Review relevant literature from journals and textbooks, perform structural analysis and modeling using contemporary software such as SA2000, Abaqus, prepare written reports and make oral presentations. There will also be opportunities to participate in seminars and a conference out of the city, organized by the research center on structures under extreme loading conditions (CEISCE). A senior civil engineering undergraduate with a special interest in structural analysis and earthquake engineering. He or she should be strong analytically and be a problem analyzer and solver. Critical thinking is an important skill for this project. Some previous experience in research in structural analysis and the use of MATLAB and SAP2000 software would be beneficial. There will be opportunities to participate in seminars and a conference out of the city, organized by the research center on structures under extreme loading conditions (CEISCE). 

En foresterie, le tracé des chemins pour accéder aux zones de coupe se fait en évitant les zones humides pour permettre le passage de machines lourdes et doit minimiser l'impact sur l'environnement. Ceci nécessite une bonne connaissance du réseau de drainage. Ces dernières années, la technologie LIDAR a permis la production de nuages de points de forte densité modélisant la canopée et le terrain. L'extraction du réseau de drainage à partir de ces données se fait en plusieurs étapes:1- extraction des points au sol de l'ensemble des points2- construction d'un modèle numérique de terrain sous forme de grille3- remplissage des cuvettes qui peuvent perturber les algorithmes suivants4- Extraction du drainage par la méthode d'accumulation des fluxBien que cette méthode donne des résultats acceptables, un post-traitement est requis pour corriger les erreurs dues aux routes et aux zones plates. En fait, la qualité du résultat dépend de plusieurs facteurs liés au type de forêt et de terrain qui affectent le nombre de points LIDAR qui touchent le sol. La construction de la grille introduit des approximations et le remplissage des cuvettes déforment un peu plus le terrain. Dans ce projet, nous étudions des méthodes de calcul du drainage directement à partir des données LIDAR. Au lieu de travailler sur une grille, nous travaillons avec une triangulation et des algorithmes spécifiques doivent être développés. Le nouveau modèle de terrain est construit en préservant les talwegs qui correspondent aux rivières et les crêtes qui délimitent les bassins versants. Les zones plates qui correspondent à des routes ou des étendues d'eau doivent aussi être détectées et intégrées dans le traitement.My research area is the modelling of the spatial environment for knowledge enrichment and decision making. I work at different levels, looking at identifying objects from spatial data usually acquired from remote sensing techniques (e.g. satellite images, aerial photographies, LIDAR data) and conceiving data structure for analysis and object classification. For that purpose, I am developing geometrical algorithms and data structures to organise and query these objects. Mon domaine de recherche est la modélisation de l'espace pour l'enrichissement des connaissances et la prise de décision. Je travaille à différents niveaux, depuis l'identification d'objets à partir de données spatiales (images satellites, photos aériennes, données LIDAR) jusqu'à la conception de structures de données pour l'analyse et la classification d'objets. Pour cela, je développe des algorithmes géométriques et des structures de données pour organiser et faire des requêtes sur ces objets. The student will develop an approach to reduce the number of sinks in the terrain model. A sink is a point which is lower than its neighbours. Reducing the number of sinks is done by modifying the triangulation. This is performed by flipping edges that form triangles to facilitate the drainage flow without modifying the points. Hence, given a triangulated network, the student will have to apply a criterion on neighbouring triangles to decide if an edge needs to be flipped. The student will have to implement the flipping criterion and to compare the networks obtained with and without the flipping. Programming will be done preferably in C++ with the CGAL library but depending on the student's expertise, other libraries such as JTS in Java may be considered.L'étudiant développera une approche pour réduire le nombre de cuvettes sur le modèle de terrain. Une cuvette est un point plus bas que ses voisins. Réduire le nombre de cuvettes se fait en modifiant la triangulation. Il faudra retourner les arêtes des triangles pour faciliter l'écoulement sur le terrain. Ainsi, pour une triangulation donnée, l'étudiant devra appliquer un critère sur des triangles voisins pour décider si l'arête entre les triangles doit être retournée.L'étudiant devra implanter le critère d'arête et comparer des réseaux obtenus avec et sans retournement. La programmation se fera de préférence en C++ avec la bibliothèque CGAL mais suivant les connaissances de l'étudiant, d'autres bibliothèques comme JTS en Java peuvent être considérées.The research project pertains to geomatics engineering and Geographical Information Science. A competence in programming is required, as the student will have to implement algorithms and validate them. Hence, the student shall have a background related to geoscience, computing or mathematics. An experience in C++ is welcome.
En foresterie, le tracé des chemins pour accéder aux zones de coupe se fait en évitant les zones humides pour permettre le passage de machines lourdes et doit minimiser l'impact sur l'environnement. Ceci nécessite une bonne connaissance du réseau de drainage. Ces dernières années, la technologie LIDAR a permis la production de nuages de points de forte densité modélisant la canopée et le terrain. L'extraction du réseau de drainage à partir de ces données se fait en plusieurs étapes:1- extraction des points au sol de l'ensemble des points2- construction d'un modèle numérique de terrain sous forme de grille3- remplissage des cuvettes qui peuvent perturber les algorithmes suivants4- Extraction du drainage par la méthode d'accumulation des fluxBien que cette méthode donne des résultats acceptables, un post-traitement est requis pour corriger les erreurs dues aux routes et aux zones plates. En fait, la qualité du résultat dépend de plusieurs facteurs liés au type de forêt et de terrain qui affectent le nombre de points LIDAR qui touchent le sol. La construction de la grille introduit des approximations et le remplissage des cuvettes déforment un peu plus le terrain. Dans ce projet, nous étudions des méthodes de calcul du drainage directement à partir des données LIDAR. Au lieu de travailler sur une grille, nous travaillons avec une triangulation et des algorithmes spécifiques doivent être développés. Le nouveau modèle de terrain est construit en préservant les talwegs qui correspondent aux rivières et les crêtes qui délimitent les bassins versants. Les zones plates qui correspondent à des routes ou des étendues d'eau doivent aussi être détectées et intégrées dans le traitement.My research area is the modelling of the spatial environment for knowledge enrichment and decision making. I work at different levels, looking at identifying objects from spatial data usually acquired from remote sensing techniques (e.g. satellite images, aerial photographies, LIDAR data) and conceiving data structure for analysis and object classification. For that purpose, I am developing geometrical algorithms and data structures to organise and query these objects. Mon domaine de recherche est la modélisation de l'espace pour l'enrichissement des connaissances et la prise de décision. Je travaille à différents niveaux, depuis l'identification d'objets à partir de données spatiales (images satellites, photos aériennes, données LIDAR) jusqu'à la conception de structures de données pour l'analyse et la classification d'objets. Pour cela, je développe des algorithmes géométriques et des structures de données pour organiser et faire des requêtes sur ces objets. In the first step of the project, LIDAR points must be sorted between ground points and other points. This process is partly done by the data provider who acquired the data however a large amount of points can remain unclassified. The objective of the student is to classify these remaining points. This will be done by comparing classified points and unclassified points to detect points at similar elevation than known ground points. The student will have to implement the algorithm for automatic classification. He/she will have to take into consideration the quality of the result and the computation time as datasets can be of very large size. As such, big data approaches may be considered.Dans la première étape du projet, les points LIDAR doivent être triés entre points au sol et autres. Ce traitement est fait en partie par le fournisseur qui a acquis les données mais dans certains cas, un grand nombre de points peut être non classé. L'objectif pour l'étudiant est de classer ces points restants. L'approche consistera à comparer les points classés des autres pour détecter les points proches des points classés. L'étudiant devra implanter un algorithme de classification automatique. Il devra prendre en compte la qualité du résultat mais aussi le temps de calcul car les jeux de données peuvent être de très grande taille. Des approches de type données massives pourront être également envisagées.The research project pertains to geomatics engineering and Geographical Information Science. A competence in programming is required, as the student will have to implement algorithms and validate them. Hence, the student shall have a background related to geoscience, computing or mathematics. An experience in C++ is welcome.
Le développement de la couleur (surfaces de bois), lors de l’utilisation de systèmes de coloration réactifs, est tributaire des conditions d’utilisation. Afin de bien comprendre l’impact de ces dernières sur le développement de la couleur, il importe de connaître les mécanismes réactionnels impliqués dans la coloration du bois et les produits de coloration formés en surface de ce dernier. Dans ce projet, les mécanismes de réaction de systèmes de coloration réactifs connus et utilisés pour le bois (sels de métaux tels que les FeSO4, AgSO4, Fe(ClO4)2 couplés à un agent oxydant; colorants bifonctionnels) seront étudiés. Dans un premier temps, les principaux sites réactifs seront identifiés (groupements hydroxyles primaires, secondaires ou tertiaires de la cellulose, des hémicelluloses ou de la lignine; acides carboxyliques présents dans les hémicelluloses et la lignine, etc.). Pour ce faire, des analyses de spectroscopie photoélectronique des rayons X (XPS), de spectroscopie vibrationnelle (Raman et IR) et de spectrométrie de masse à ionisation secondaire (TOF-SIMS) seront réalisées sur des échantillons de bois non-traités et traités. Par la suite, l’impact des conditions d’humidité (20, 50, 80 % d’humidité relative), de pH (basique, neutre, acide), de température de la surface à traiter (20, 40, 60 et 80oC), de préparation de surface (surface planée, sablée au P80, P150 et P220) et de fraicheur de la surface sera étudié. Ces essais seront réalisés sur quatre espèces feuillues (chêne rouge, chêne blanc, érable à sucre et merisier). Les valeurs de coordonnées chromatiques moyennes des échantillons seront mesurées. Dans un deuxième temps, puisque l’utilisation de tels systèmes de coloration vise l’obtention d’une meilleure définition du grain du bois, les échantillons seront scannés et une analyse du contraste sera réalisée. L'étudiant stagiaire viendra en appui à l'étudiant gradué qui réalisé ce projetéThis project is an integral part of an initiative (research chair) on the finishing and chemical densification of interior wood products . It is an area at the frontier between chemistry and wood science, involving notions of organic chemistry, wood chemistry, polymers and processes. This is an area closely linked to the wood products and coatings industry (paints, dyes, varnishes, etc.).Ce projet est partie intégrante d'une initiative (chaire de recherche) portant sur la finition et la densification chimique des produits du bois d'intérieur. Il s'agit d'une domaine à la frontière entre la chimie et la science du bois, faisant intervenir des notions de chimie organique, chimie du bois, polymères et de procédés. Il s'agit d'un domaine intimement relié à l'industrie des produits du bois et celle des produits de finition (peintures, teintures, vernis, etc.). The intern will assist the graduate student who will be in charge of the chemical staining project. He will assist the graduate student in the preparation of the staining solutions and in the optimization of the latter.He will also assist the student in the preparation of the wood surfaces (sanding, humidity conditioning, etc.) and in the treatment of the latter. The student will also assist the graduate student in analyzing the samples and taking measurements (color measurements, contrast analysis, depth analysis by microscopy, etc.). He will perform molecular spectroscopy (infrared and Raman) and secondary ionization mass spectrometry in collaboration with the graduate student. He will also be able to familiarize himself with the accelerated aging chamber tests in order to evaluate the color stability of the prepared prototypes.The intern can also in the redaction of some texts (parts of scientific papers, study reports, etc.).The intern will also assist the trainee student in this work in the factory, so he will have to go with the graduate student in the wood industries involved in the project to carry out tests and to test different conditions that may affect the coloring of wood surfaces.The intern may be invited to meet the industrial partners involved in the project and to discuss with them the results obtained during his internship.Finally, the student will participate in the meetings of the research chair and share the results obtained with the rest of the team.L'étudiant stagiaire assistera l'étudiant gradué qui sera responsable du projet de coloration chimique. Il assistera l'étudiant gradué dans la préparation des solutions de coloration chimique et dans l'optimisation de ces dernières. Il assistera également l'étudiant dans la préparation des surfaces du bois (sablage, conditionnement en chambre, etc.) et dans le traitement de ces dernières.  L'étudiant assistera également l'étudiant gradué dans l'analyse des échantillons et la prise de mesures (mesures de couleur, analyse de contraste, analyse de profondeur par microscopie, etc.). Il effectuera des analyses de spectroscopie moléculaire (infrarouge et Raman) et de spectrométrie de masse à ionisation secondaire en collaboration avec l'étudiant gradué. Il pourra également se familiariser avec les essais en chambre de vieillissement accéléré afin d'évaluer la stabilité de la couleur des prototypes préparés.L'étudiant stagiaire pourra également aider l'étudiant gradué dans la rédaction de certains textes (parties de publication, rapports d'étude, etc.).L'étudiant stagiaire assistera également l'étudiant stagiaire dans ces travaux en usine, il devra donc se rendre avec l'étudiant gradué chez les partenaires industriels impliqués dans le projet afin de réaliser des essais et afin de tester différentes conditions pouvant affecter la coloration des surfaces du bois.L'étudiant stagiaire pourra être appelé à rencontrer les partenaires industriels impliqués dans le projet et à discuter avec eux les résultats obtenus pendant son stage. Finalement, l'étudiant participera aux réunions de la chaire de recherche et partagera les résultats qu'il aura obtenu avec le reste de l'équipe.Good chemistry knowledge (organic and organochemistry)Knowledge of molecular spectroscopy (theory)Laboratiry skillsChemicals manipulation Wood chemistry knowledges would be appreciatedResourceful student having interest for both wood science and chemistryKnowledge on surface analysis would be appreciated.
to ensuDans ce projet, différents absorbeurs d'UV  et stabilisateurs à la lumière seront ajoutés à la formulation de revêtements polymérisés aux ultraviolets afin de permettre une bonne stabilité à la lumière de ces finis et des surfaces de bois sur lesquelles ils sont appliqués. Or, ces additifs peuvent entrer en compétition avec le système d'initiation (photoinitiateur) des revêtements acrylates polymérisés aux UV puisque ces deux types de composés (absorbeurs UV et photoinitateurs) interagissent également avec la lumière mais pour des raisons différentes (protection et polymérisation). Il est ainsi nécessaire de s'assurer que les revêtements polymérisés aux ultraviolets ne sont pas impactés fortement par l'ajout de ces additifs. Une diminution du niveau de polymérisation mènerait à une perte de performance mécanique, de même qu'à une augmentation de la quantité de monomères résiduels trappés dans le revêtement. Les monomères résiduels peuvent être considérés comme des composés organiques volatils, lesquels sont indésirables. Dans ce projet, différents mélanges d'absorbeurs d'UV, organiques et inorganiques, seront donc ajoutés aux formulations de revêtements polymérisés aux utraviolets. Dans un premier temps, les spectres d'absorbance de ces composés, de même que ceux des photoinitiateurs seront enregistrés par spectroscopie UV-visible. Par la suite, l'impact de ces additifs sur la polymérisation sera mesurée par photo-calorimétrie et par spectroscopies infrarouges et Raman. La quantité de monomères résiduels sera quant à elle évaluée par chromatographie gazeuse en fonction du type de systèmes de protection et d'initiation ajouté. Finalement, la dureté et la résistance aux égratignures des films de revêtements seront évaluées.UV-curable coatings are considered as a green coating technology, for this reason and also because of their great overall performance (chemical, mechanical and thermal), they are used increasingly by several industries. Obtaining a high extent of cure is needed in order to reach an adequate level of performance. The addition of specialized additives can greatly influence the performance of these coatings. For this reason, kinetics as well as the extent of cure have to be studied when additives are added in these formulations.Les revêtements polymérisés aux ultraviolets sont considérés comme une technologie verte, pour cette raison et grâce à leurs excellentes propriétés mécaniques, chimiques et thermique, ils de plus en plus utilisés dans de nombreuses industries. L'obtention d'un niveau de polymérisation élevé est souhaité afin d'atteindre un niveau de performance adéquat. L'ajout d'additifs spécialisés nécessite une étude approfondie de la cinétique et du niveau de polymérisation de ces revêtements. In this project, the student will carry out the application and the polymerization of the UV-curable formulations prepared by the industrial partner of this project. Different lamps will be used (different wavelengths), as well as different conveyor speeds.Subsequently, the student will carry out an UV-visible spectroscopy study on the UV absorbers, the photoinitiators used as well as the coating formulations in the liquid state. Cured coating films will be analyzed by Fourier transform infrared spectroscopy and confocal Raman spectroscopy in order to study the polymerization level of the films. Photo-calorimetry tests will also be carried out by the student in order to complete and support the molecular spectroscopy tests performed. The student will participate in the quantification tests for residual monomers. Finally, the student will be responsible for the mechanical performance tests (hardness and scratch resistance), which will allow the comparison of the impact of different levels of polymerization on the final mechanical performance of the coatings. Throughout the project, the student will be assisted by an expert technician who will be able to guide him in these experiments. The student will participate in the compilation of the results, the analysis of the results and may also be requested to write sections of scientific papers.Dans ce projet, l'étudiant réalisera l'application et la polymérisation des formulations de revêtements polymérisés aux ultraviolets préparées par le partenaire industriel de ce projet. Différentes lampes pourront être utilisées (différentes longueurs d'onde), ainsi que différentes vitesses de convoyeur.Par la suite, l'étudiant réalisera des études de spectroscopie UV-visible sur les absorbeurs UV, les photoinitiateurs utilisés de même que sur les formulations à l'état liquide. Les films de revêtements préparés seront leur part polymérisés par spectroscopie infrarouge à transformée de Fourier et Raman confocale afin d'étudier le niveau de polymérisation des films. Des essais de photo-calorimétrie seront aussi réalisés par l'étudiant afin de compléter et de venir appuyer les essais de spectroscopie moléculaire réalisés. L'étudiant participera finalement aux essais de quantification des monomères résiduels. Finalement, l'étudiant sera responsable des essais de performance mécanique de dureté et de résistance aux égratignures qui permettront de comparer l'impact de différents niveaux de polymérisation sur la performance mécanique finale des revêtements.  Tout au long du projet, l'étudiant sera assisté d'un technicien expert qui pourra le guider dans ces expériences. L'étudiant participera à la compilation des résultats, à l'analyse de ces derniers et pourra également être sollicité pour l'écriture de sections destinées à des articles scientifiques.The intern must have polymer chemistry knowledge as well as basic knowledge or a strong interest in molecular spectroscopy. The intern must have good overall laboratory skills and be interested to realize chemical as well as more practical experiments (mechanical performance tests).The student must have the will to work on a multidisciplinary project, including notions of coating science and wood science.
Afin de produire des modèles 3D de ville qui intègrent les infrastructures souterraines (câbles électriques, tuyaux pour l’eau et les égouts, fibres optiques), il est important de posséder des données 3D de qualité, fiables et pertinentes vis-à-vis l’utilisation prévue. Comme les objets souterrains sont déjà enfouis, leur mesure est particulière car on ne peut pas toujours être en contact direct avec ceux-ci, et ainsi plusieurs enjeux se posent. On doit alors se tourner vers des techniques d’acquisition dites non destructives et indirectes; techniques largement utilisées dans le domaine des géosciences (géophysique). Parmi ces instruments, le géoradar a l’avantage principal de permettre la détection d’objets enfouis non métalliques ou électrifiés, inaccessibles, et d’en déterminer la profondeur (information requise pour la production de modèles 3D). Nos précédents travaux nous ont permis de développer une application SIG-Web installée sur une tablette mobile qui permet d’accompagner des levés géoradar. Le stage consiste à aider au développement de cette plate-forme SIG-Web (GVX-GPR). L’application GVX-GPR propose des fonctionnalités de localisation, d’annotation, de visualisation cartographie, d’intégration de données multisources, dont celles du géoradar et d’exportation vers des bases de données standardisées. Plusieurs de ces fonctionnalités sont encore en développement, et le stagiaire va donc nous aider à compléter la programmation de l’interface Web, et l’évaluation terrain de l’application. Des expérimentations terrain sont prévues, et le stagiaire y participera. Le stagiaire va donc aider l’équipe de recherche à tester la pertinence et l’utilité de la solution GVX-GPR avec des groupes d’utilisateurs ciblés. Finalement, le stagiaire va travailler en collaboration avec un autre stagiaire impliqué dans des travaux de modélisation 3D (pour lequel une autre demande Mitacs Global Link a été déposée). The internship is conducted within a research program funded by the Canadian research council. As we move from 2D maps to 3D platforms, whether they be CAD or GIS files based, 3D data depiction needs to be defined to really benefit governance systems or private sector projects. In 3D, very limited number of modeling and acquisition standards exist, data quality is inconsistent, data updating is loosely addressed and the interoperability of 3D technologies is doubtful. The research program address those issues while proposing the integration of underground infrastructure in the design of a new generation of 3D city models. Le stage s’inscrit dans le cadre d’un programme de recherche subventionné par le Conseil de recherche en sciences naturelles et en génie du Canada. Alors que l’on retrouve un nombre grandissant d’utilisateurs de données 3D, la modélisation de la 3e dimension n’est guère formalisée. Il existe peu de standards pour la modélisation et l’acquisition, la qualité des modèles est variable, la procédure de mise à jour est rarement examinée, et l’interopérabilité des technologies est contestable. Ce programme s’intéresse à ces questions tout en proposant l’intégration des infrastructures souterraines dans la conception d’une nouvelle génération de modèles 3D de ville. The intern will tackle the following tasks: - Complete literature review on spatial data acquisition, more precisely regarding non-destructive and indirect techniques like GPR instruments;- Do programing for a Web-GIS platform; - Perform field surveys;- Compare and evaluate his contribution with existing works- Produce technical reports- Present his results to a specialist audience- Participate in the writing of a scientific paper (to be published in fall 2018).The intern will join the Department of Geomatics Sciences (www.scg.ulaval.ca) and the Centre for Research in Geomatics-CRG (www.crg.ulaval.ca), one of the largest geomatics research centres in the world, recognized for its innovation in R&D and leadership in geospatial sciences and technologies. Located at Université Laval (www.ulaval.ca), one of Canada’s top ten universities, The Department of Geomatics Sciences is the first department in America and the only in the province of Québec that offers undergraduate and graduate teaching in Geomatics. The Department of Geomatics Sciences consists of 17 full-time professors, more than 270 undergraduate students, and about 70 graduate students (M.Sc. and Ph.D.) coming from many countries. It offers 9 training programs in Geomatics, some unique in Canada, which are certified by Professional associations (Ordre des ingénieurs du Québec and Ordre des arpenteurs-géomètres du Québec).Le stagiaire va effectuer les tâches suivantes :- Compléter une revue de littérature sur les techniques d’acquisition de données 3D, en particulier les techniques de mesure indirecte et non destructive comme les géoradars;- Programmer une interface Web-SIG;- Effectuer des levés terrain;- Comparer et évaluer ses travaux par rapport à des travaux existants;- Effectuer une présentation orale des travaux réalisés;- Participer à la rédaction d’un article scientifique (à être publié pour automne 2018).Le stagiaire pourra bénéficier de l’appui d’étudiants gradués et d’assistants de recherche dans la réalisation de son projet. Il va rejoindre le Département des sciences géomatiques (www.scg.ulaval.ca) et le Centre de recherche en géomatique (www.crg.ulaval.ca), l’un des plus grands centres de recherche en géomatique dans le monde, reconnu pour son leadership en sciences et technologies géospatiales. Situé à l’Université Laval (www.ulaval.ca), classée parmi les 10 meilleures universités de recherche au Canada, le Département des sciences géomatiques propose une offre des plus diversifiée en géomatique avec ses 17 professeurs et près de 350 étudiants. Il offre 9 programmes de formation en géomatique dont plusieurs uniques qui mènent à l’Ordre des ingénieurs du Québec et l’Ordre des arpenteurs-géomètres du Québec.We are looking for candidate with a background in Geomatics more precisely with skills in geoinformatics, 3D spatial data acquisition as Lidar or GPS, geographic information system (GIS) and geospatial database management system. The candidate need to know high programing language like Python, Javascript. 

Au croisement de l’administration de l’éducation, de la sociologie de l’éducation et de l’éducation comparée, le projet de recherche porte sur l’analyse des dynamiques des politiques éducatives au Québec dans les trente dernières années dans une perspective interdisciplinaire et critique. C’est en fait un programme de travail sur la question des régulations des politiques éducatives et leurs divers effets sur le développement de l’éducation au Québec. Le projet, qui vise à comprendre l'évolution des régulations des politiques éducatives afin d'aider leur mise en œuvre, inclut une interrogation de la construction du sens de ces politiques par ses parties prenantes. Parce que ces régulations s'inscrivent dans les tendances globales, le projet s’attardera sur les médiations entre les réalités scolaires locales actuelles et la mondialisation. Et les problématiques suivantes seront abordées dans ce cadre : la privatisation des contenus et des stratégies éducatives ; l’imposition des modèles de systèmes éducatifs ; l’utilisation des technologies; et la place des acteurs locaux dans le champ politique éducatif. Le projet de recherche se structurerait en trois axes portant respectivement sur la nature des régulations (1), le sens qu’elles ont pour les acteurs (2) et les stratégies et innovations sociales qu’elles suscitent (3). La recherche verra à situer les résultats qu’elle aura trouvés avec ceux d'autres recherches réalisées dans d’autres contextes. Finalement, le projet constitue un cadre de formation à la fois théorique et pratique pour des étudiants qui pourront, entre autres, y acquérir des connaissances et développer des compétences en élaboration, implantation et suivi-évaluation de politiques éducatives. Le domaine de recherche spécialisé est l'analyse des politiques éducatives dans leur développement, leur mise en oeuvre et leur évaluation. J'y analyse l'évolution et les régulations de l'éducation au Québec, au Canada et aussi dans le monde. Cette évolution semble montrer une recomposition du champ éducatif et des politiques d’éducation prenant en compte l’influence croissante d’acteurs qui autrefois étaient extérieurs au système d’éducation. En effet, un accent particulier y est mis, ces dernières années, sur la prise en compte des points de vue des acteurs non institutionnels impliqués dans les politiques éducatives (parents, sociétés civiles, secteur privé, etc.). Une participation active au processus de recherche est attendue de l’étudiant afin qu’il puisse bénéficier de toutes les opportunités que lui offrira son séjour dans notre équipe de recherche. Responsable au premier chef de l’atteinte de ses objectifs dans le cadre de son séjour de recherche, il devra donc être proactif et relativement autonome.L'étudiant sera impliqué dans toutes les phases et étapes de la recherche selon ses aptitudes et ses compétences. Il participera à la recension des écrits et à l'analyse des textes trouvés. Il sera également sollicité dans le cadre de la préparation, de l'administration et de l'exploitation d'entrevues à réaliser auprès de différents acteurs du champ de l'éducation. Il pourrait être impliqué dans la rédaction des nombreux documents relatifs au projet de recherche. Il sera aussi invité à présenter la recherche ou ses résultats à différentes audiences selon ses aptitudes. L’étudiant sera ainsi confronté tout au long de son séjour de recherche à des tâches authentiques de recherche dont la réalisation fera nécessairement appel à une connaissance de la littérature de recherche pertinente, aussi bien nationale qu’internationale et aux aptitudes de base d’un chercheur en sciences sociales. Il aura l’opportunité de renforcer des compétences et aptitudes dans le cadre de la recherche, mais aussi par le biais de formations offertes par l’Université Laval. Il pourra, en tout temps, compter sur les membres de l’équipe de recherche pour l’aider et/ou l’orienter vers les nombreuses ressources que l’université Laval met à la disposition de ses étudiants et de l’ensemble des membres de sa communauté.  L'étudiant recherché est un étudiant curieux et intéressé aux questions liées aux politiques éducatives. Il devra avoir une vision systémique tenant compte des contextes sociaux, historiques, économiques et culturels dans son analyse du champ éducatif. Il devra démontrer des compétences en analyse qualitative de données. Il devra être ouvert d'esprit, disposé à apprendre et à travailler en équipe. Il devra être en mesure de s'inscrire dans une vision systémique et de développement de connaissances et de pratiques novatrices en administration et politiques de l’éducation. Il devra finalement adopter une perspective interdisciplinaire et critique. 
Les fonctions de Schur sont des polynômes à n variables, et elles sont etiquettées par les partitions.  Elles forment une base de l'espace vectoriel de toutes les fonctions symétriques à n variables.  Ces fonctions jouent un rôle significatif en plusieurs domaines de mathématiques, dont la théorie des représentations, la géométrie algébrique et le combinatoire.  Un polynôme symétrique est dit "Schur-positif" si son développement par rapport à la base des fonctions de Schur n'a que des coefficients non négatifs.  Par exemple, le produit de deux fonctions de Schur sera toujours Schur-positif.  Un problème important ouvert est de déterminer des conditions nécessaires et suffisantes pour que la différence de deux produits de paires de fonctions de Schur reste Schur-positive.  Le but de ce projet est de faire du progrès vers une résolution de ce problème ouvert et de démontrer des conjectures reliées.Référence suggérée: "Enumerative Combinatorics" de Richard StanleyLie algebras are mathematical structures that describe symmetries of certain physical systems. Since many such systems have infinitely many independent symmetries, it is important to study infinite dimensional Lie algebras. For example, some of the most interesting infinite dimensional Lie algebras, called affine Kac-Moody algebras, describe symmetries in string theory.The main goal of our work is to better understand the algebraic, geometric, and physical structures surrounding such Lie algebras through a detailed study of their linear and projective actions on various spaces.Les algèbres de Lie sont des structures mathématiques qui décrivent les symétries de certains systèmes en mathématiques et en physique. Ces systèmes ont parfois un nombre infini de symétries indépendantes, donc, il est important d'étudier les algèbres de Lie de dimension infinie. Par exemple, certaines de ces algèbres, appelées les algèbres affines Kac-Moody, décrivent les symétries en théorie des cordes.Le but principal de notre projet de recherche est de mieux comprendre les structures algébriques, géométriques et physiques autour de certaines des algèbres de Lie, par voie d'une étude profondie de leurs actions linéaires et projectives.The student will learn about Schur functions and Littlewood-Richardson coefficients, primarily from the book "Enumerative Combinatorics" of Richard Stanley.  He or she will then explicitly work out the cases where n=2 and 3, and with guidance from the supervisor, will try to make some progress on conjectures related to the open problem.L'étudiant(e) va apprendre des notions de base de la théorie des fonctions de Schur et des coefficients de Littlewood-Richardson, principalement en suivant le livre "Enumerative Combinatorics" de Richard Stanley comme référence.  Avec de l'aide du directeur, l'étudiant(e) va expliciter les cas où n=2 et 3, et va tenter de faire du progrès sur des conjectures liées à ce problème ouvert.At least two semesters of modern algebra (including group actions, rings, fields) and one semester of advanced linear algebra (including diagonalisation of matrices and Jordan decomposition).Programming skills in Python, Maple, or C would also be helpful.

Au croisement de l’administration de l’éducation et de la sociologie de l’éducation, le projet de recherche porte sur l’analyse des dynamiques des politiques éducatives au Québec et dans le monde dans les trente dernières années, dans une perspective interdisciplinaire et critique. C’est en fait un programme de travail sur la question des régulations des politiques éducatives et leurs divers effets sur le développement de l’éducation. Le volet abordé dans le projet soumis porte sur la participation politique des parents à la gouvernance de l'éducation à ses différents échelons. Le projet fera un état des lieux de cette participation des parents au Québec et d’initiatives structurantes identifiées dans le domaine. Il explorera des avenues pour mieux comprendre les représentations mais aussi les expériences pratiques de participation politiques de parents à la gestion scolaire. On parle notamment des facteurs facilitants ou alors entravant cette participation. Il interrogera, pour cela, des parents mais également leur interlocuteurs. Le projet débouchera sur le développement d’outils et de pratiques de collaboration durables qui vont permettre à l’ensemble des parties prenantes de la gouvernance de l’éducation de mieux comprendre et aux parents de jouer pleinement leur rôle politique. Il leur facilitera l’accès à l’information pertinente nécessaire à la prise de décision éclairée.Le projet de recherche se structurerait en trois axes portant respectivement sur (1) les représentations de la participation parentale à la gouvernance scolaire, (2) le vécu de cette participation par les acteurs parents comme non parents et (3) les stratégies et innovations sociales qui permettraient de l’améliorer cette forme de participation des parents à la gouvernance de l’éducation. Le projet constitue, finalement, un cadre de formation à la fois théorique et pratique pour des étudiants qui pourront, entre autres, y acquérir des connaissances et développer des compétences en analyse et évaluation de politiques éducatives.Le domaine de recherche spécialisé est l'analyse des politiques éducatives dans leur développement, leur mise en oeuvre et leur évaluation. J'y analyse l'évolution et les régulations de l'éducation au Québec, au Canada et aussi dans le monde. Cette évolution semble montrer une recomposition du champ éducatif et des politiques d’éducation prenant en compte l’influence croissante d’acteurs qui autrefois étaient extérieurs au système d’éducation. En effet, un accent particulier y est mis, ces dernières années, sur la prise en compte des points de vue des acteurs non institutionnels impliqués dans les politiques éducatives (parents, sociétés civiles, secteur privé, etc.). Une participation active au processus de recherche est attendue de l’étudiant afin qu’il puisse bénéficier de toutes les opportunités que lui offrira son séjour dans notre équipe de recherche. Responsable au premier chef de l’atteinte de ses objectifs dans le cadre de son séjour de recherche, il devra donc être proactif et relativement autonome.L'étudiant sera impliqué dans toutes les phases et étapes de la recherche selon ses aptitudes et ses compétences. Il participera à la recension des écrits et à l'analyse des textes trouvés. Il sera également sollicité dans le cadre de la préparation, de l'administration et de l'exploitation d'entrevues à réaliser auprès de différents acteurs du champ de l'éducation. Il pourrait être impliqué dans la rédaction des nombreux documents relatifs au projet de recherche. Il sera aussi invité à présenter la recherche ou ses résultats à différentes audiences selon ses aptitudes. L’étudiant sera ainsi confronté tout au long de son séjour de recherche à des tâches authentiques de recherche dont la réalisation fera nécessairement appel à une connaissance de la littérature de recherche pertinente, aussi bien nationale qu’internationale et aux aptitudes de base d’un chercheur en sciences sociales. Il aura l’opportunité de renforcer des compétences et aptitudes dans le cadre de la recherche, mais aussi par le biais de formations offertes par l’Université Laval. Il pourra, en tout temps, compter sur les membres de l’équipe de recherche pour l’aider et/ou l’orienter vers les nombreuses ressources que l’université Laval met à la disposition de ses étudiants et de l’ensemble des membres de sa communauté.  L'étudiant recherché est un étudiant curieux et intéressé aux questions liées aux politiques éducatives. Il devra avoir une vision systémique tenant compte des contextes sociaux, historiques, économiques et culturels dans son analyse du champ éducatif. Il devra démontrer des compétences en analyse qualitative de données. Il devra être ouvert d'esprit, disposé à apprendre et à travailler en équipe. Il devra être en mesure de s'inscrire dans une vision systémique et de développement de connaissances et de pratiques novatrices en administration et politiques de l’éducation. Il devra finalement adopter une perspective interdisciplinaire et critique. 
Une représentation est une action de groupe sur un espace vectoriel par transformations linéaires.  Par exemple, le groupe symétrique de permutations de l'ensemble {1,2, ... ,n} peut être représenté par les matrices de permutation, agissant de façon naturelle par la multiplication sur l'espace vectoriel de vecteurs colonnes n x 1.  Telles actions de groupes jouent un rôle important dans un grand spectre de mathématiques modernes, y compris la théorie de Lie, le combinatoire, la théorie de Galois et la géométrie algébrique et différentielle. Dans un article récent, Okounkov et Vershik ont présenté une jolie nouvelle approche à la théorie des représentations des groupes symétriques, qui se repose sur des restrictions successives à des sous-groupes symétriques.  Leurs méthodes marcheront également bien pour d'autres familles inductives de groupes.  Le but de ce projet est à fournir une version de leur théorie qui s'applique à une famille de groupes très intéressants, qui s'appellent les "groupes hyperoctaédraux".  Malgré la grande accessibilité du projet, il va nous amener vers certaines questions profondes dans la théorie des représentations, et on s'attend à ce que l'étudiant, avec de l'aide du directeur, va préparer un article originel de recherche axé sur ce problématique de recherche.Lie algebras are mathematical structures that describe symmetries of certain physical systems. Since many such systems have infinitely many independent symmetries, it is important to study infinite dimensional Lie algebras. For example, some of the most interesting infinite dimensional Lie algebras, called affine Kac-Moody algebras, describe symmetries in string theory.The main goal of our work is to better understand the algebraic, geometric, and physical structures surrounding such Lie algebras through a detailed study of their linear and projective actions on various spaces.Les algèbres de Lie sont des structures mathématiques qui décrivent les symétries de certains systèmes en mathématiques et en physique. Ces systèmes ont parfois un nombre infini de symétries indépendantes, donc, il est important d'étudier les algèbres de Lie de dimension infinie. Par exemple, certaines de ces algèbres, appelées les algèbres affines Kac-Moody, décrivent les symétries en théorie des cordes.Le but principal de notre domaine de recherche est de mieux comprendre les structures algébriques, géométriques et physiques liées à certaines algèbres de Lie, par voie d'une étude profondie de leurs actions linéaires et projectives.The student will carefully study an original but accessible research paper, which provides a detailed treatment of the results for symmetric groups.  With help from the supervisor, the student will then rework the paper in the related case of hyperoctahedral groups.  Along the way, we will discover a variety of fundamental structures of combinatorial representation theory, including Young tableaux, branching rules, and induction.L'étudiant va étudier un article originel (mais très accessible), qui fournit un traitement détaillé des résultats dans le cadre des groupes symétriques.  Avec de l'aide du directeur, l'étudiant va alors tenter de refaire les résultats de l'article dans le cadre relié des groupes hyperoctaédraux.  En cours de route, on va rencontrer une variété des structures fondamentales de la théorie combinatoire des représentations, notamment, les diagrammes de Young, les règles de branchement et l'induction des modules.At least two semesters of modern algebra (including group actions, rings, fields) and one semester of advanced linear algebra (including diagonalisation of matrices and Jordan decomposition).
L’objectif principal de ce projet est de développer un agent de remplissage à polymérisation rapide. Cet agent de remplissage pourra permettre de remplir différents défauts du bois (craques, fentes, nœuds, trous de vers, etc.). Dans un premier temps, un système à polymérisation radicalaire basé sur l’utilisation d’oligomères et de monomères acrylates (inhibition par O2 moindre que pour les méthacrylates) sera développé. Des initiateurs thermiques et des additifs (ex. : thiols et/ou amines) limitant l’inhibition par l’oxygène seront ajoutés assurant ainsi un front de propagation de la polymérisation (photopolymérisation frontale). Dans un deuxième temps, un système à polymérisation cationique sera développé (aucune inhibition par l’oxygène et post-polymérisation possible). Les systèmes cationiques étant très couteux, une attention particulière sera portée à la sélection de la charge de renfort (faible coût) et à l’optimisation du ratio charge/résine. Ce système sera basé sur l’utilisation d’oxiranes, d’oxétanes, d’éthers vinyliques et d’une résine époxyde. Finalement, la troisième approche sera basée sur le principe d’auto-stratification. Cette approche permettra de limiter les coûts de l’agent de remplissage développé (système cationique) et de s’affranchir de la problématique de polymérisation à cœur (système radicalaire). Pour ce faire, un système radicalaire et un système cationique, incompatibles et respectant les principes d’autostratification, seront mélangés. Pour les trois avenues, les agents de remplissage seront polymérisés en utilisant une lampe au gallium ou une lampe UV-LED (cœur) et une lampe au mercure (en surface).  La profondeur de polymérisation (SEM), le niveau et la cinétique de polymérisation (RT-FTIR, Raman confocal), la résistance au gonflement et au retrait, la coloration, la dureté, l’aptitude au sablage, l’adhérence au bois et aux systèmes de finition seront au nombre des essais réalisés dans ce projet.Photopolymerisation, mainly the one under UV radiation, is a field of study leading to the development of scientific knowledge essential for several industrial applications. I'm mostly interested in photopolymerisation for thick applications, which is a great challenge as thicknesses generally recommanded for UV-curable coatings are of tens of microns.The development of thick applications requires the use of polymerization strategies ensuring a good polymerization through the entire thickness, while limiting the shrinkage caused by the polymerization.thicknessLa photopolymérisation, principalement la polymérisation sous rayonnement ultraviolet, est un domaine d'étude engendrant des connaissances scientifiques nécessaires au développement de plusieurs applications industrielles. Je m'intéresse particulièrement à la photopolymérisation pour des applications d'épaisseur importante, ce qui représente un enjeu important puisque les épaisseurs généralement prescrites pour les revêtements polymérisés sous ultraviolets sont généralement de quelques dizaines de microns. Le développement d'applications de forte épaisseur nécessite l'emploi de stratégies permettant une polymérisation au cœur du produit développé, et ce tout en limitant le retrait occasionné par la polymérisation.In this project, the student will assist the post-doctoral researcher responsible for this project in all these manipulations and analysis. Thus, the student will be called upon to carry out the formulation, polymerization and analysis of the putties. As for the formulation, the student will use different mixers. As for the application and polymerization, the student will use different types of ultraviolet lamps. The greater part of the project will of course be linked to the characterization of the putties. In a first step, the thermal stability of these products will be evaluated by differential scanning calorimetry. Subsequently, the student will carry out various tests of product performance (hardness, sanding ability, resistance to swelling and shrinkage, etc.). The student will finally carry out various tests in order to better know the kinetics of polymerization and the level of polymerization of the putties prepared according to the selected polymerization parameters (photo-DSC and FTIR). Throughout the project, the student may be asked to perform bibliographic reviews, analyze data and write sections of scientific papers.Dans ce projet, l'étudiant assistera le post-doctorant responsable de ce projet dans toutes ces manipulations et analyses. Ainsi, l'étudiant stagiaire sera appelé à réaliser la formulation, polymérisation et analyse des agents de remplissage. Pour ce qui est de la formulation, l'étudiant utilisera différents mélangeurs. Pour ce qui est l'application et de la polymérisation, l'étudiant utilisera différents types de lampes ultraviolettes. La plus grande partie du projet sera bien entendu reliée à la caractérisation des agents de remplissage. dans un premier temps, la stabilité thermique de ces produits sera évalué par analyse enthalpique différentielle. Par la suite l'étudiant réalisera différents essais de performance du produit (dureté, aptitude au sablage, résistance au gonflement et au retrait, etc.). L'étudiant réalisera finalement différents essais afin de mieux connaître la cinétique de polymérisation et le niveau de polymérisation des agents de remplissage préparés en fonction des paramètres de polymérisation sélectionnées. Tout au long du projet, l'étudiant pourra être appelé à faire des revues bibliographiques, à faire l'analyse des données et à rédiger certaines sections d'articles scientifiques.The intern must have basic organic chemistry knowledge as well as polymerisation knowledge.The student must have good laboratory skills and be ready and interested to work with and learn various techniques.As the student will have to work closely with the post-doc responsible for this project, he must be willing to work in a team.
Dans la dernière décennie, la sensibilisation croissante des consommateurs en matière d'environnement et de santé, combinée aux nouvelles réglementations pour les revêtements architecturaux et les nouvelles exigences en efficacité énergétique du Code du bâtiment Canadien, poussent le développement de nouveaux produits et de nouvelles technologies. Des revêtements translucides de haute performance et durables sont en grande demande pour protéger les produits du bois et augmenter leur durée de vie en service. La faible capacité des revêtements clairs et semi-transparents à absorber et résister aux rayons UV peut entraîner la dégradation du revêtement et du bois, et cause une perte d'adhérence à l'interface bois-revêtement. Ceci ouvre la voie à la colonisation de micro-organismes tels que les champignons noircissants (black stain fungi). De plus, les additifs organiques tels que les biocides et les absorbeurs d'UV utilisés dans la formulation des revêtements  sont photodégradés par la radiation UV, ce qui diminue la performance des revêtements dans le temps. Le remplacement de ces additifs organiques par des nanomatériaux inorganiques est une des avenues considérées par l'industrie des peintures. Il a été démontré que l'utilisation de la polymérisation par mini-émulsion peut être utilisée pour synthétiser des latex acryliques aux propriétés anti-fongiques et résistants aux UV par l'incorporation de nanoparticules inorganiques. Afin de suivre les tendances du marché, des latex hybrides acrylique-uréthane seront synthétisés par la polymérisation en mini-émulsion.  Un latex hybride permettrait un bon rapport qualité-prix.Fungal growth is a serious problem for structures and wooden siding exposed outside. Fungal attacks modify the mechanical and aesthetic properties of wood, thus reducing the overall performance of this material. One of the ways to preserve the intrinsic properties of wood is to protect it with a coating. However, coatings are also affected by external factors, hence the need to develop durable coatings. Currently, there is no technology that provides low-cost long-term protection (clear coatings).La croissance fongique est un grave problème pour les structures et le lambris en bois exposés à l'extérieur. Les attaques fongiques modifient les propriétés mécaniques et esthétiques du bois, diminuant ainsi la performance globale de ce matériau. Une des façons de préserver les propriétés intrinsèques du bois est de le protéger avec un revêtement. Or, ceux-ci sont aussi affectés par les facteurs externes d'où la nécessité de développer des revêtements durables. Présentement, il n'existe aucune technologie qui offre une protection claire à long terme pour le bois à faible coût.The student who will be working on this project will be under the supervision of the Ph.D. student responsible for this project.The student will carry out a literature review at the beginning of the project in order to list the monomers to be used and the most appropriate thermal initiators  for the synthesis of polyurethane-acrylic latexes.The principal role of the student will be to carry out the synthesis of polyurethane-acrylic latex by mini-emulsion and to characterize the latex prepared. More precisely the student will be responsible for preparing the reaction media, to carry out the polymerization (addition of thermal initiator). The student will then be required to characterize the latexes prepared by dynamic light scattering (particle size and stability), transmission electron microscopy (particle size), and differential scanning calorimetry (glass transition temperature measurement) . The student will prepare translucent coatings from the latexes prepared. If time permits, the mechanical properties of the prepared coatings will be evaluated. The student will have to meet the student responsible for the project weekly in order to monitor the progress of the work.L'étudiant qui travaillera sur ce projet sera sous la supervision de l'étudiante au doctorat responsable de ce projet. L'étudiant réalisera en début de projet une revue de littérature afin de répertorier les monomères à utiliser et les initiateurs thermiques les plus appropriées pour la synthèse de latex polyuréthane-acryliques. Le rôle principal de l'étudiant sera de réaliser les synthèses de latex polyuréthane-acryliques par mini-émulsion et de caractériser les latex préparés. Plus précisément l'étudiant sera chargé de préparer les milieux réactionnels, réaliser la polymérisation (ajout d'initiateur thermique). L'étudiant devra par la suite faire la caractérisation des latex préparés par diffusion dynamique de la lumière (taille et stabilité des particules), microscopie électronique à transmission (taille des particules) et calorimétrie différentielle à balayage (mesure de la température de transition vitreuse). L'étudiant préparera des revêtements translucides à partir des latex préparés. Si le temps le permet, les propriétés mécaniques des revêtements préparés seront évaluées. L'étudiant devra rencontrer l'étudiant responsable du projet hebdomadairement afin de faire un suivi de l'avancement des travaux. The student must be a chemistry or chemical engineering student.He must have good laboratory skills, be self-sufficient and resourceful.The student must have at leat theoretical knowledges in nanotechnology, polymers and in latex synthesis or a strong interest to develop this kind of knowledge.The student must be a good team worker.
The first objective of this project is to expose the student to some basic notions of hyperbolic geometry by using the Poincaré upper half-plane H: hyperbolic distance, hyperbolic area, geodesic, isometries, Gauss-Bonnet theorem etc. The second objective is to expose the student the following basic notions related to Shimura curves (these curves can be viewed as certain arithmetic quotients of the upper half-plane H): quaternion algebras, maximal orders, Eichler orders, the arithmetic subgroups associated to Eichler orders, etc. The main objective of this project is to compute explicitly some uniformizing functions $j_{a,b}$, where$a$ and $b$ are positive integers (analogs of the famous $j=j_{1,1}$-invariant) by following an approach initiated by Dedekind; his approach provides a characterization of the function $j_{a,b}$ as a solution to a certain system of differential equations of Fuchsian type (manufactured from the Schwarzian derivative). For this part of the project the student will be encourage to use the mathematical software Magma which contains many functions which can be used to study the Shimura curves. Let us point out that the knowledge of the explicit Taylor series development of $j_{a,b}$ (in terms of a local chart) permits in certain cases to construct explicit canonical algebraic models of the Shimura curve $X(a,b)$. Such models are valuable since they allow a deeper study of $X(a,b)$ when viewed as a scheme over $Spec(Z)$.Géométrie arithmétique: corps de nombres, formes automorphes, série d'Eisenstein, géométrie algébrique, géométrie spectrale, variétés abéliennes (courbes elliptiques)Arithmetic geometry: number fields, automorphic forms, Eisenstein series, algebraic geometry, spectral geometry, abelian varieties (elliptic curves)L'étudiant devra faire preuve d'une certaine autonomie afin d'apprendre les notions de bases en géométrie hyperbolique et sur les courbes de Shimura. Évidemment pour cette étape je fournirai certains documents à lire et je serai toujours disponible à mon bureau pour répondre aux questions de l'étudiant. Finalement, l'étudiant devra se familiariser avec le logiciel Magma afin de calculer certains modèles algébriques de courbes de Shimura.The student should show some autonomy and try to learn the basics about hyperbolic geometry and Shimura curves. Of course I shall provide some introductory documents to the students and I shall be available to answer his questions. Then the student will have to learn some how to use some of the functions avaible on Magma in order to produce explicit integral models of Shimura curves.  Connaissances de base en théorie algébrique des nombres et en analyse. 
In this work, we propose a population growth model based on thestudy of population density and growth. We consider a stochastic differential equation (SDE), in logistic growth models context, involving both birth and death rates in the drift and diffusion terms for which extinction eventually occurs almost surely. In fact, most of the growth models in population dynamics are based on ordinary differential equations (ODE). Among these models, the Malthusian growth model describing the self-limiting growth of a population of density x(t) at time t. Based on  wavelets and Markov Chain Monte Carlo method, we propose an original approach to solve our SDE and studying a numerical scheme to validate the work.Analyse statistique bayésienne, Régression bayesienne sous contraintes de forme, Statistique bayesienne non-parametrique, Approximation par  B-splines, Methodes de Monte Carlo par Chaînes de Markov (MCMC), Analyse asymptotique, Calcul infinitésimal stochastique.Bayesian analysis, Regression under shape constraints,   Non-parametric Bayesian methods,  B-splines approximations, Markov Chain Monte Carlo methods (MCMC), Asymptotic analysis, Stochastic Calculus.- Comprendre le schéma numérique pour résoudre la SDE ;- Comprendre l'approche des ondelettes pour modéliser la solution ;- Effectue l'étude de simulation de la méthode et les tests numériques de validation.- Understand the numrical scheme to solve the SDE;- Understand the wavelets approach to model the solution;- Performs the simulations study of the method and the numerical tests.Aucun prérequis n'est exigé pour ce stage. Un gout pour la programmation (avec Matlab ou  R ou C++, etc) sera un plus.
La simulation de systèmes de communications afin d'estimer leurs performances est un outil de base utilisé par les chercheurs et les concepteurs. Souvent, cependant, la complexité des systèmes, ou l'environnement dans lequel il sera déployé (par exemple le canal) peuvent nécessiter des calculs intensifs. Bien qu'il puisse être possible dans certains cas d'estimer les performances en utilisant des expressions analytiques ou des bornes mathématiques, celles-ci sont parfois imprécises, voire impossibles à calculer, pour des systèmes ou des environnements réalistes. Le but de ce projet est d'étudier la simulation d'un système de communications numériques dans un environnement parallèle. Plus précisément, nous examinerons deux environnements, à savoir un super ordinateur (Colosse) qui est disponible à l'Université Laval, et système basé sur une grappe de GPU. Nous allons choisir un système de communications numériques combinant modulation et codage et un canal de transmission complexe pour tester cette approche. L'étudiant devra travailler à partir d'un logiciel de simulation existant et le port du code sur le superordinateur ou la grappe de GPU. Les résultats de simulation seront comparés à ceux du logiciel original et une étude de la d’augmentation de vitesse par rapport aux ressources utilisées sera effectuée.My research involves the analysis, simulation and implementation of digital communication systems. Typically, my research relates to  systems combining CDMA, OFDM, turbo equalization, adaptive modulations, and turbo and LDPC codes for fixed and mobile wireless communications.Ma recherche implique l'analyse, la simulation et la mise en œuvre de systèmes de communication numérique. Typiquement, mes recherches portent sur des systèmes combinant CDMA, OFDM, égalisation turbo, modulations adaptatives et codes turbo et LDPC pour les communications sans fil fixes et mobiles.The student will program a complete communications chain, including encoder, modulator, channel, demodulator and decoder on a parallel computer system. The parallel system will probably be a GPU, but it is also possible, if time permits, to program on a parallel super-computer. The programming language will be C++ or Python, depending on the student’s background. One the communication chain is programmed, the student will run several simulations, trying different combinations of error correcting codes, modulations and channel conditions.L'étudiant va programmer une chaîne de communication complète, y compris l'encodeur, le modulateur, le canal, le démodulateur et le décodeur sur un système informatique parallèle. Le système parallèle sera probablement un GPU, mais il est également possible, si le temps le permet, de programmer sur un super-ordinateur parallèle. Le langage de programmation sera C ++ ou Python, en fonction du profil de l'étudiant. Une fois la chaîne de communication programmée, l'étudiant effectuera plusieurs simulations, en essayant différentes combinaisons de codes correcteurs d’erreurs, de modulations et de conditions de canal.Good programming skills in Matlab and either Python or C++. Good understanding of digital communication systems.
Au fil des années, nous avons utilisé une méthodologie simple mais efficace allant du développement théorique de l'algorithme aux tests matériels réels. La première étape consiste à programmer dans MATLAB les algorithmes et à effectuer des études de performance. À ce stade, la complexité d'un algorithme peut être évaluée en tant que nombre d'opérations requises. L'étape suivante consiste à programmer dans VHDL le même algorithme. Les résultats de la VHDL sont ensuite comparés aux résultats MATLAB. Habituellement, il pourrait y avoir une légère différence en raison de l'utilisation de calculs à point fixe dans VHDL, mais nous pouvons être convaincus que l'implémentation VHDL est correcte. Nous avons maintenant une estimation de la complexité en utilisant les outils VHDL / FPGA qui nous donneront le nombre de blocs logiques utilisés. Nous obtenons également la vitesse maximale à laquelle le circuit peut fonctionner. Dans certains cas, nous pouvons implémenter le code VHDL sur un FPGA spécifique et effectuer des simulations de hardware-in-the-loop ou des tests réels utilisant le matériel de communication sans fil disponible. Pour ce projet, nous choisirons quelques cas typiques de codes LDPC en combinaison avec des décodeurs optimaux et sous-optimaux pour diverses modulations afin d'évaluer ou d'estimer la meilleure combinaison code-décodeur-modulation, compte tenu d'un certain scénario de communication. Nous supposerons soit des conditions idéales pour les autres parties (par exemple, l'estimation de canal, l'égalisation, la synchronisation) ou nous utiliserons des techniques bien connues (par exemple, l'égalisation de tonalité pilote pour OFDM).My research involves  the analysis, simulation and implementation of digital communication systems. Typically, my research relates to  systems combining CDMA, OFDM, turbo equalization, adaptive modulations, and turbo and LDPC codes for fixed and mobile wireless communications. Ma recherche implique l'analyse, la simulation et la mise en œuvre de systèmes de communication numérique. Typiquement, mes recherches portent sur des systèmes combinant CDMA, OFDM, égalisation turbo, modulations adaptatives et codes turbo et LDPC pour les communications sans fil fixes et mobiles.The student will program various algorithms in Matlab to do some simulations. If time permits, an FPGA implementation will be made.L'étudiant programmera divers algorithmes en Matlab pour faire des simulations. Si le temps le permet, une implémentation FPGA sera effectuée.Good programming skills in Matlab (VHDL if possible). Good understanding of digital communication systems.

Système de positionnement en intérieur (navigation « indoor ») :Le projet consiste à étudier la possibilité de mettre en place un système simple, précis et non couteux de positions de personnes et d’objets à l’intérieur d’un immeuble (aéroport, hôpital, etc.).  Comme le GPS ne fonctionne pas à l’intérieur des bâtiments, l’étudiant étudiera le pour et le contre de l’utilisation d’autres technologies comme le Wi-Fi, le Bluetooth, la RFID, etc. Sécurité informatique :Sécurité de l'Internet des ObjetsSécurité d'AndroidSécurité du CloudSécurité des applications et des serveurs webDétection de code malicieuxDétection d’intrusionsPiratage informatiqueRenforcement automatique de la sécuritéCertification de logicielsAnalyse de risquesSpécification et analyse de protocoles cryptographiques et de commerce électroniqueGénie logiciel :Méthodes formelles de spécification et de vérificationAnalyse statique et dynamique de programmesLangages multi-paradigmesProgrammation orientée aspects (POA)Étudier l'état de l'art des solutions de positionnement en intérieurProposer, dans la mesure du possible, un système simple, précis et non couteux de positions de personnes et d’objetsImplanter un prototype de la solution retenue.Systèmes embarquésProgrammation C++/JavaProgrammation Android
Hydrogen is a clean energy carrier as compared to other energy resources. This is essential because the chemical energy is stored in the form of H-H bond and is easily released when it combines with oxygen, yielding only water without any kinds of pollutants. Hydrogen is considered as an ideal long-term solution to energy if it is formed through photocatalytic water splitting. However, the photoactivity for H2 generation is still limited. In this project, we will design a novel nanocomposite (NCs) photocatalyst based on ultrathin g-C3N4 nanosheets and titanate nanodisks (TNDs) with control over the location of oxidative and reductive co-catalysts for the direct splitting of water to produce hydrogen under sunlight.  The proposed NCs will be composed of ultrathin g-C3N4 nanosheets and TNDs, on which oxidative and reductive co-catalysts will be separately attached on g-C3N4 and TNDs, respectively. In this NC photocatalyst, under the sunlight illumination, the narrow band-gap semiconductor g-C3N4 absorbs the visible light and generates electrons in its conduction band and holes in its valence band. Due to the suitable conduction band edge positions, the generated electrons can be easily transferred to TNDs. The reductive co-catalyst deposited on the TND surface can consequently capture the electrons and act as active sites for H2 evolution. In the meantime, the generated holes on the valence band of g-C3N4 can be migrated to the oxidative co-catalyst and oxidize water to generate oxygen. Thus, in this photocatalytic nanocomposite, the electrons and holes will be efficiently separated from two components (e.g., g-C3N4 and TNDs), leading to effective prolongation of a lifetime of the charge carriers, which eventually results to an improved photocatalytic water splitting for H2 generation.Prof. Do’s research is focused on the design and synthesis of innovative and smart materials and their application in catalysis and renewable energy. For instance, he recently made a pioneering contribution towards the efficient photocatalytic production of H2 from water splitting and photoreduction of CO2 to hydrocarbon fuels under sunlight. He is also a major contributor in the field of novel zeolite-based materials used as highly active and selective catalysts, including nanozeolites and hybrid zeolite/mesoporous materials. He has published over 130 papers. He is the recipient of the prestigious  Canadian Catalysis Lectureship Tour Award for the year 2014/2015.The candidate will conduct the following activities:• Develop nanocomposite photocatalysts suitable for hydrogen production• Characterize nanocomposites: BET, XRD, TEM, and STEM• Analyze and extract information from experimental data• Photocatalytic testingThe student will work in close collaboration with students, researchers and technical staff already working in the field as well as students working on simulations of nanocomposite morphology and surface structure in my research group as well as in our department.Our laboratories are dedicated to catalyst development. It is recognized as one of the best-equipped university laboratories for catalysts characterization and testing in Canada.The candidate will be an undergraduate student in the discipline of chemistry, chemical engineering, and physics or in a discipline equivalent.
The conversion of CO2 into valuable hydrocarbons is one of the best potential solutions for both the global warming and energy crisis problems. Photocatalytic reduction of CO2 and conversion of non-potable water into hydrocarbon fuels (solar fuels), using direct sunlight as an abundant energy source, is an avenue for sustainable development of energy resources, as it can form a useful carbon cycle (CO2 + 2H2O ↔ CH4 + 2 O2) without affecting the ecosystem of our earth.  In this proposed project, we will develop a new type of nanocomposite, composed of (TNDs)/Ga1-xZnx)(N1-xOx) that contains two distinct co-catalysts for the sunlight conversion of CO2 and water-vapor into hydrocarbons. As aforementioned, this type of nanocomposites will be composed of two nanocomponents: (i) titanate nanodisks (TNDs) and (ii) Ga1-xZnx)(N1-xOx), in which the two distinct co-catalysts: reductive and oxidative co-catalysts will be separately loaded onto the surface of Ga1-xZnx)(N1-xOx) and TNDs, respectively. Under the sunlight illumination, the narrow band-gap semiconductor Ga1-xZnx)(N1-xOx) absorbs the visible light and promotes the electrons to its the conduction band, and holes to the valence band. The generated electrons are subsequently transferred to TNDs. The reductive co-catalyst on the TND surface can capture the electrons from the TNDs and act as active sites for CO2 reduction. In parallel, the generated holes on the valence band can migrate to the oxidative co-catalysts on the Ga1-xZnx)(N1-xOx) surface to oxidize water. As a result, these nanocomposites will display significant enhancement in the visible light absorption and high-efficient charge separation process. As such, they can be potential sunlight-driven photocatalysts for the sunlight-driven conversion of CO2 and water into solar fuels.Prof. Do’s research is focused on the design and synthesis of innovative and smart materials and their application in catalysis and renewable energy. For instance, he recently made a pioneering contribution towards the efficient photocatalytic production of H2 from water splitting and photoreduction of CO2 to hydrocarbon fuels under sunlight. He is also a major contributor in the field of novel zeolite-based materials used as highly active and selective catalysts, including nanozeolites and hybrid zeolite/mesoporous materials. He has published over 130 papers. He is the recipient of the prestigious  Canadian Catalysis Lectureship Tour Award for the year 2014/2015.The candidate will conduct the following activities:• Develop nanocomposite photocatalysts suitable for hydrogen production• Characterize nanocomposites: BET, XRD, TEM, and STEM• Analyze and extract information from experimental data• Photocatalytic testingThe student will work in close collaboration with students, researchers and technical staff already working in the field as well as students working on simulations of nanocomposite morphology and surface structure in my research group as well as in our department.Our laboratories are dedicated to catalyst development. It is recognized as one of the best-equipped university laboratories for catalysts characterization and testing in Canada.The candidate will be an undergraduate student in the discipline of chemistry, chemical engineering, and physics or in a discipline equivalent.
The development of innovative and cost-effective technology for the removal of air pollutants is urgently needed. A photocatalytic process is an innovative approach with the potential application where it allows the direct utilization of sunlight, (the largest renewable source) to decompose a wide range of organic pollutants. The overall reaction for the photo-decomposition is described by Organic pollutants → Intermediates → CO2 + H2O In this perspective, we will develop a new generation of hydrogen-treated hollow nanocomposite photocatalyst which will be composed of a semiconductor and an energy storage material (ESM), where the electrons can store under sunlight and further discharge in the dark to form H2O2 for organic pollutant degradation so that the photocatalysts can function both during the day and night. In addition to this, two distinct co-catalysts: reduction and oxidation will also be employed to achieve significantly enhanced efficiency in the process. Photocatalytic studies of this type of material will be carried out on the degradation of organic pollutants both under sunlight and in the dark conditions. The hollow photocatalyst will be assembled into a monolayer film on the glass plate. Repetition of this process can produce a multi-layered film with the desired thickness. VOCs such as formaldehyde, which is a major indoor air contaminant, is emitted extensively from modern building materials and household products and therefore, the removal of VOCs is vital for indoor air quality improvement and human’s health due to its carcinogenic risk. In this study, formaldehyde and isopropanol will be employed as model pollutants for the photocatalytic reactions. The proposed new type of nanocomposite photocatalysts, which will be developed in this project, will open up an avenue for the generation of new photocatalytic nanomaterials for environmental pollution problems.Prof. Do’s research is focused on the design and synthesis of innovative and smart materials and their application in catalysis and renewable energy. For instance, he recently made a pioneering contribution towards the efficient photocatalytic production of H2 from water splitting and photoreduction of CO2 to hydrocarbon fuels under sunlight. He is also a major contributor in the field of novel zeolite-based materials used as highly active and selective catalysts, including nanozeolites and hybrid zeolite/mesoporous materials. He has published over 130 papers. He is the recipient of the prestigious  Canadian Catalysis Lectureship Tour Award for the year 2014/2015.The candidate will conduct the following activities:• Develop nanocomposite photocatalysts suitable for hydrogen production• Characterize nanocomposites: BET, XRD, TEM, and STEM• Analyze and extract information from experimental data• Photocatalytic testingThe student will work in close collaboration with students, researchers and technical staff already working in the field as well as students working on simulations of nanocomposite morphology and surface structure in my research group as well as in our department.Our laboratories are dedicated to catalyst development. It is recognized as one of the best-equipped university laboratories for catalysts characterization and testing in Canada.The candidate will be an undergraduate student in the discipline of chemistry, chemical engineering, and physics or in a discipline equivalent.

Le but de ce projet de recherche est de développer une approche de restauration à grande échelle pour les bancs d’emprunt du Parc national des Grands-Jardins (région de Charlevoix, province de Québec). Puisque le projet se déroulera dans une aire protégée, les techniques de restauration développées visent à « accélérer » les processus de succession naturelle en favorisant l’établissement des plantes indigènes. En 2016, des travaux de remodelage du substrat ont été réalisés à l’aide d’une excavatrice sur une dizaine de sites afin de décompacter le sol, de créer des microsites protégés pour l’établissement des plantes, favoriser l’accumulation d’eau et de neige dans les dépressions et réduire les risques d’érosion. À la suite de ces travaux, divers traitements seront mis en place à l’été 2018 pour favoriser l’établissement et la croissance des plantes vasculaires typiques de la forêt boréale : introduction de fragments de mousses et lichens, transfert de matière organique, bouturages d’espèces arbustives et arborescentes, paillis de branches et divers traitement de fertilisation. Ensuite, un suivi de la survie des boutures et de l’établissement des mousses et lichens introduits sera réalisé mensuellement. Afin de déterminer l’effet des différents traitements sur les conditions de croissance, des mesures d’humidité et de température à l’interface air-sol seront prises périodiquement durant l’été. Des échantillons de sols seront également prélevés dans le but de réaliser des analyses physico-chimiques en laboratoire. À la fin de la saison de croissance, l’effet des traitements sur le recrutement des plantes indigènes sera réalisé. La rédaction d’un rapport est également prévue afin de résumer les diverses interventions réalisées dans le cadre de ce projet. Le stage comporte donc majoritairement des travaux de terrain en région éloignée avec quelques semaines (2 ou 3) de travail de bureau à l’université Laval (Québec, Québec).Restoration of mineral disturbances in boreal and alpine environment is challenging due to short growing season and adverse substrate conditions for plant growth. Small-scale experiments have shown that the presence of safe sites favored the establishment of vascular plant species typical of the boreal forest. Previous studies also demonstrated that mosses and lichens were able to establish and grow in those harsh environments. The promising results of these experiments now have to be adapted to develop a large-scale restoration technique for mineral disturbances (road sides, sandpits and borrow pits). La restauration des perturbations minérales en milieux nordiques est problématique en raison de la courte saison de croissance et des caractéristiques du substrat non optimales pour la croissance des plantes. Des expériences menées à petite échelle ont montré que la présence de microsites protégés favorisait l’établissement des plantes vasculaires typiques de la forêt boréale. Ces études ont également démontré que les mousses et les lichens avaient la capacité de s’implanter dans ces environnements hostiles. Les résultats prometteurs de ces expériences devront être adaptés à grande échelle pour la restauration de perturbations minérales (bords de routes, sablières et bancs d’emprunt).The intern will assist a graduate student (Ph.D.) for the: 1) implementation, 2) maintenance and 3) monitoring of an experimental design. Specifically, the intern will perform the following tasks: demarcation of the experimental plots, implementation of the treatments (including plant collection and introduction, spreading of organic matter, mulch of fertilizers), installation of monitoring devices for measuring soil-air interface conditions, collection of soil samples, monitoring of the survival and establishment of introduced plants, counting and identification of plant species that naturally establish in the experimental plots and data entry. The intern will also be responsible for the production of a report summarizing the different actions performed over summer (including a mapping of the different sites and a description of the treatments). This report will be given to the managers of the Parc des Grands-Jardins at the end of the summer.Le stagiaire sera appelé à appuyer un étudiant de 3e cycle pour : 1) la mise en place, 2) l’entretien et 3) le suivi d’un dispositif expérimental. Plus précisément, le stagiaire réalisera les tâches suivantes : délimitation des parcelles expérimentales, mise en place des traitements (incluant la récolte et l’introduction des plantes, épandage de matière organique, paillis ou fertilisants), installation d’appareillage pour la mesure des conditions à l’interface air-sol, collectes d’échantillons de sols, collecte de données sur la survie et l’établissement des plantes introduites, comptage et identification des plantes s’établissant naturellement dans les parcelles expérimentales et saisie de données.  Le stagiaire sera aussi responsable de la rédaction d’un rapport résumant les diverses interventions réalisées durant l’été (incluant cartographie des sites et description des traitements). Ce rapport sera remis aux gestionnaires du Parc des Grands-Jardins à la fin de l’été.The student we seek for this project must have baseline knowledge in plant ecology. The intern must be well-organized, resourceful and need to be physically fit. Candidates with a relevant experience with botany (plant taxonomy, planting, etc.), with research projects and/or field work experience will be favored. A valid driver’s license for Canada will also be considered as an asset.
Le but de ce projet de recherche est de développer une approche de restauration à grande échelle pour les bancs d’emprunt du Parc national des Grands-Jardins (région de Charlevoix, province de Québec). Puisque le projet se déroulera dans une aire protégée, les techniques de restauration développées visent à « accélérer » les processus de succession naturelle en favorisant l’établissement des plantes indigènes. En 2016, des travaux de remodelage du substrat ont été réalisés à l’aide d’une excavatrice sur une dizaine de sites afin de décompacter le sol, de créer des microsites protégés pour l’établissement des plantes, favoriser l’accumulation d’eau et de neige dans les dépressions et réduire les risques d’érosion. À la suite de ces travaux, divers traitements seront mis en place à l’été 2018 pour favoriser l’établissement et la croissance des plantes vasculaires typiques de la forêt boréale : introduction de fragments de mousses et lichens, transfert de matière organique, bouturages d’espèces arbustives et arborescentes, paillis de branches et divers traitement de fertilisation. Ensuite, un suivi de la survie des boutures et de l’établissement des mousses et lichens introduits sera réalisé mensuellement. Afin de déterminer l’effet des différents traitements sur les conditions de croissance, des mesures d’humidité et de température à l’interface air-sol seront prises périodiquement durant l’été. Des échantillons de sols seront également prélevés dans le but de réaliser des analyses physico-chimiques en laboratoire. À la fin de la saison de croissance, l’effet des traitements sur le recrutement des plantes indigènes sera réalisé. La rédaction d’un rapport est également prévue afin de résumer les diverses interventions réalisées dans le cadre de ce projet. Le stage comporte donc majoritairement des travaux de terrain en région éloignée avec quelques semaines (2 ou 3) de travail de bureau à l’université Laval (Québec, Québec).Restoration of mineral disturbances in boreal and alpine environment is challenging due to short growing season and adverse substrate conditions for plant growth. Small-scale experiments have shown that the presence of safe sites favored the establishment of vascular plant species typical of the boreal forest. Previous studies also demonstrated that mosses and lichens were able to establish and grow in those harsh environments. The promising results of these experiments now have to be adapted to develop a large-scale restoration technique for mineral disturbances (road sides, sandpits and borrow pits). La restauration des perturbations minérales en milieux nordiques est problématique en raison de la courte saison de croissance et des caractéristiques du substrat non optimales pour la croissance des plantes. Des expériences menées à petite échelle ont montré que la présence de microsites protégés favorisait l’établissement des plantes vasculaires typiques de la forêt boréale. Ces études ont également démontré que les mousses et les lichens avaient la capacité de s’implanter dans ces environnements hostiles. Les résultats prometteurs de ces expériences devront être adaptés à grande échelle pour la restauration de perturbations minérales (bords de routes, sablières et bancs d’emprunt).The intern will assist a graduate student (Ph.D.) for the: 1) implementation, 2) maintenance and 3) monitoring of an experimental design. Specifically, the intern will perform the following tasks: demarcation of the experimental plots, implementation of the treatments (including plant collection and introduction, spreading of organic matter, mulch of fertilizers), installation of monitoring devices for measuring soil-air interface conditions, collection of soil samples, monitoring of the survival and establishment of introduced plants, counting and identification of plant species that naturally establish in the experimental plots and data entry. The intern will also be responsible for the production of a report summarizing the different actions performed over summer (including a mapping of the different sites and a description of the treatments). This report will be given to the managers of the Parc des Grands-Jardins at the end of the summer.Le stagiaire sera appelé à appuyer un étudiant de 3e cycle pour : 1) la mise en place, 2) l’entretien et 3) le suivi d’un dispositif expérimental. Plus précisément, le stagiaire réalisera les tâches suivantes : délimitation des parcelles expérimentales, mise en place des traitements (incluant la récolte et l’introduction des plantes, épandage de matière organique, paillis ou fertilisants), installation d’appareillage pour la mesure des conditions à l’interface air-sol, collectes d’échantillons de sols, collecte de données sur la survie et l’établissement des plantes introduites, comptage et identification des plantes s’établissant naturellement dans les parcelles expérimentales et saisie de données.  Le stagiaire sera aussi responsable de la rédaction d’un rapport résumant les diverses interventions réalisées durant l’été (incluant cartographie des sites et description des traitements). Ce rapport sera remis aux gestionnaires du Parc des Grands-Jardins à la fin de l’été.The student we seek for this project must have baseline knowledge in plant ecology. The intern must be well-organized, resourceful and need to be physically fit. Candidates with a relevant experience with botany (plant taxonomy, planting, etc.), with research projects and/or field work experience will be favored. A valid driver’s license for Canada will also be considered as an asset.

Avec l’âge, de nombreux changements surviennent sur le plan de la capacité à exprimer et à traiter le langage et les émotions. Ces changements peuvent avoir des impacts importants sur la qualité et l’efficacité de la communication et des interactions sociales. Ces déficits comportementaux sont souvent associés à des changements au niveau du cerveau. Est-il possible de contrer ces effets? L’une des avenues de recherche les plus prometteuses porte sur l’étude du chante comme facteur neuroprotecteur. En effet, le chant est bien connu pour ses effets positifs sur la qualité et la stabilité de la voix chez les adultes et dans le vieillissement. Le chant est même utilisé comme traitement dans plusieurs troubles de la communication (p. ex. l’aphasie). Moins bien connu est son impact sur le fonctionnement et la structure du cerveau (neuroplasticité). L’objectif de ce projet est d’examiner les effets bénéfiques du chant sur la communication ainsi que sur la structure et le fonctionnement du cerveau dans le vieillissement. Pour ce projet, une centaine de participants en bonne santé seront recrutés, la moitié étant des chanteurs et l’autre moitié des non-chanteurs. Pour chaque participant, l’audition, la phonation (voix), l’articulation, la prosodie et le fonctionnement cognitif seront évalués. De plus, pour chaque participant, des images de la structure du cerveau (matière grise et matière blanche) ainsi que des images du fonctionnement du cerveau (fMRI) seront acquises. Toutes ces mesures nous permettront de caractériser l’impact du chant sur la communication dans le vieillissement neurotypique. Les analyses statistiques nous permettront de déterminer si les effets protecteurs du chant sont liés à des changements neuroplastiques. Ainsi, ce projet permettra de clarifier les effets bénéfiques du chant sur la communication et contribuera à l’avancement des connaissances scientifiques sur les effets neuroplastiques du chant. Mon laboratoire (www.speechneurolab.ca) se spécialise dans la recherche en neurosciences cognitives du langage chez les adultes et au cours du vieillissement neurotypique, avec un intérêt particulier pour les mécanismes de neuroplasticité. Pour caractériser les habiletés langagières, nous utilisons des approches comportementales (analyses d’erreurs, temps de réaction, traitement acoustique de données orales, etc.), physiologiques (respiration, EMG) et neurologiques, incluant l’imagerie par résonance magnétique du cerveau (IRM), et la stimulation magnétique transcrânienne (TMS). Nos travaux contribuent de manière unique à l'avancement des connaissances sur les bases comportementales et neurologiques du langage, des interactions sociales et du vieillissement.L’étudiant sera initié à la recherche avec des participants humains dans le domaine des neurosciences cognitives et participera à un grand nombre d’étapes de ce projet de recherche. À son arrivée, l’étudiant recevra une formation en éthique de la recherche avec des participants humains. L’étudiant sera familiarisé avec passation de différents tests standardisés (cognition, dépression, bien-être, participation sociale), et la passation de tests expérimentaux pour mesurer la communication, incluant l’articulation, la prosodie et la voix. L’étudiant sera responsable d’organiser et d’analyser des données comportementales et de neuroimagerie, sous la supervision de la Dre Tremblay et de son équipe. L’étudiant apprendra ainsi à organiser de grandes quantités de données de manière systématique et logique. L’étudiant sera initié à l’analyse statistique des données comportementales et de neuroimagerie. Selon ses intérêts et aptitudes, différents projets sont possibles à l’intérieur de ce vaste projet, portant sur l’analyse des liens entre le déclin de la matière grise ou blanche et le déclin des capacités langagières et/ou cognitives dans le vieillissement neurotypique chez les chanteurs et non-chanteurs. Selon le thème choisi, l’étudiant devra effectuer une revue systématique de la littérature afin d’approfondir ses connaissances sur ce sujet. Au cours de son stage, l’étudiant sera pleinement intégré à l’équipe de recherche de la Dre Tremblay et participera aux réunions d’équipe hebdomadaires et à des clubs de lecture, au cours desquels il sera exposé à l’évaluation critique de la littérature scientifique liée son projet. Il découvrira ainsi le fonctionnement interne d’un laboratoire de recherche et aura la possibilité d’interagir avec des étudiants de tous les cycles universitaires. À la fin du stage, l’étudiant se verra offrir la possibilité de présenter des résultats de recherche à toute l’équipe afin de pratiquer ses habiletés de communication scientifique.  Nous recherchons un étudiant ayant un intérêt pour les neurosciences, le vieillissement, la cognition ou le langage. La patience, la rigueur et le professionnalisme sont des compétences essentielles. L’étudiant doit également être à l’aise avec l’informatique et intéressé par les analyses statistiques, car beaucoup d’analyses seront effectuées. La capacité à régler des problèmes et à travailler individuellement et en équipe est nécessaire. Une formation en linguistique, en neurosciences cognitives ou en psychologie est un atout, mais nous serions tout aussi heureux d’accueillir un étudiant motivé et curieux provenant d’un autre domaine (p. ex. génie, sciences biomédicales, sciences de la réadaptation). 
Cette étude, qui s’inscrit dans le thème des énergies renouvelables, vise à caractériser l’effet de la flexibilité d’une pale d’hydrolienne de type aile oscillante (mouvement de pilonnement et de tangage) ou de type axe vertical. Cette étude se fera à l’aide de simulations numériques. Une méthode spécifique basée sur les volumes finis et les éléments finis est déjà en place afin de traiter ce type de problème d’interaction fluide-structure et pourra être utilisée directement. L’objectif de cette étude est de déterminer si l’utilisation de pales flexibles permet d’augmenter ou non la puissance et l’efficacité de telles machines de façon significative et pratique. Une étude préliminaire menée par notre groupe de recherche a démontré qu’il est effectivement possible d’augmenter les performances d’une hydrolienne à ailes oscillantes en utilisant des pales flexibles. Cependant les configurations pour lesquelles des améliorations à la fois significatives et applicables à un concept réel restent à être déterminées. Cette étude abordera en parallèle les thèmes suivants : interaction fluide-structure, modélisation de la turbulence, optimisation et analyse numérique.Le domaine de recherche concerne la modélisation numérique multi-physique appliquée aux énergies renouvelables. Les applications visées par ces recherches sont principalement les machines hydrauliques, les éoliennes et les hydroliennes. La plupart des projets font intervenir la mécanique des fluides numérique dans un contexte de calcul haute performance. Les phénomènes multi-physiques d'intérêt incluent notamment les interactions fluide-structures, les écoulements multi-phases et les problèmes de transfert de chaleur convectifs.Le rôle du candidat sera de:- Lire la littérature scientifique (quelques articles d'intérêt) afin d’acquérir les connaissances du domaine et d’être en mesure de situer son travail.- Se familiariser avec les outils numériques en mécanique des fluides (CFD).- Préparer les modèles de simulation et lancer les simulations sur un superordinateur.- Traiter et analyser les résultats à l’aide de graphiques et d’animations au besoin.- Rédiger un rapport ou contribuer à la rédaction d'un article scientifique, selon l’ampleur des réalisations du candidat.Le candidat devra manifester un intérêt pour la simulation numérique en mécanique des fluides en plus d'avoir complété avec succès des cours pertinents de niveau premier cycle tels que :- Un cours de mécanique des fluides;- Un cours d'informatique orienté vers la programmation;- Un cours sur les équations différentielles.Une expérience en simulation numérique serait un atout.
Infrared Thermography for  Non Destructive Testing (TNDT) can be either passive or active. In the active mode, an external thermal stimulation is brought to the sample and response to this stimulus, recorded with an infrared camera, allows to determine the subsurface structure of the inspected component such as the presence of potential subsurface defects (delaminations, etc.). In the passive mode, isotherms are collected as is without perturbation of the thermal state of the object.   In the active mode, TNDT refers to the analysis of locally distributed thermal properties in a sample. Defects or optically invisible inhomogeneities within the sample can be considered as variations of thermal properties. An external thermal stimulation is required in order to stimulate the sample response. The phenomenon is as follows: the thermal stimulation launches thermal waves which propagate by diffusion under sample surface. Zones having different thermal properties (defects) with respect to the bulk of the material will affect the diffusion rate and on the outer surface this will manifest by zones having different temperatures (recorded by the IR camera) at a time which depends on the depth of a particular inhomogeneity (defect). In TNDT the loss of contrast is proportional to the cube of defect depth, thus explaining why detectable defects are generally shallow and observed contrasts weak Despite being increasingly popular, TNDT still presents challenges since many problems arise either at the stimulation stage or at the interpretation stage. Solving these problems is at the center of the MIVIM-CRC.The intern will be integrated into one of our on-going TNDT research project  in TNDT.  The proposed project  will include  aspects of infrared image acquisition through experiments with infrared cameras and the subsequent image processing to enhance contrasts.  If time allows, some basic modeling of the experiments will be conducted as well.My research focus on Infrared  Vision. I hold a Tier-1 Canada Research Chair (CRC) on this topic, the « MIVIM: Multipolar Infrared Vision – Vision Infrarouge Multipolaire » CRC. The central long-term objective of this CRC is to solve the key problems limiting the use of infrared vision  in multi-polar civilian applications such as in Nondestructive Testing (NDT), numerical simulation, biotech and health sector, environment, security and other fields as well.The intern will assist one of the involved PHD. He/she will  be given his/her own tasks as a subset of the on-going project. This will include experiments, image acquisition and image processing. At the end of the project, it is expected, a publication will be prepared with the intern name as co-author. Good training in electrical, computing, physic engineering. Programation skills (Matlab), being good at conducting the experiments

Les microbiomes sont composés de divers microorganismes interagissant les uns avec les autres, formant des réseaux complexes. Déchiffrer ces interactions est crucial pour notre compréhension des fonctions des microbiomes. Tout comme les agences de publicité extraient des informations des réseaux sociaux pour mieux cibler leur public, nous cherchons à investiguer les tendances présentes dans les réseaux d'interactions microbiennes pour comprendre comment manipuler ceux-ci afin s'assurer la préservation et la qualité des aliments. Le projet consiste à développer une méthode haut débit pour mesurer les interactions microbiennes sur une plateforme robotisée. D'autres projets sont aussi disponibles au laboratoire en fonction des intérêts individuels.My lab's research activities revolve around microbial systems biology applied in the context of food science. We use multi-disciplinary and integrative approaches to solve fundamental problems that relate to the microbial ecology of food matrices. We work with microbiomes implicated food quality, specially meat and maple syrup!Les activités de recherche de mon laboratoire sont centrées sur la biologie des systèmes microbiens dans le contexte des aliments. Nous utilisons des approches multidisciplinaires et intégratives pour résoudre des problèmes reliés à l'écologie microbienne des matrices alimentaires. Nous travaillons avec des microbiomes impliqués dans la qualité des aliments, en particulier la viande et le sirop d'érable!The student will have to conduct a research project autonomously under the supervision of the professor and the laboratory technician. The student will plan, execute and analyse the results from experiments.L'étudiant devra conduire un projet de recherche de manière autonome sous la supervision du professeur et de la technicienne de laboratoire. L'étudiant devra planifier, exécuter et analyser les résultats d'expériences.Autonomy, initiative, creativityGood basic microbiological training: the student will have to work in a confinement level 2 laboratoryExperience with data analysis, statistics, bioinformatics, programming are definitely helpful.
Le plus court chemin et le véhicule problème de routage dépendant du temps (TD-SPVRP) est une variante nouvelle et importante des problèmes de distribution, en particulier le chemin le plus court en fonction du temps et que le véhicule de routage dépendant du temps. Ici, nous considérons que le réseau de transport sous-jacent fait face à la circulation et la congestion qui varie au fil du temps, et que les noeuds sont directement reliés à seulement quelques autres noeuds. Par conséquent, une connexion entre deux clients se compose d'un chemin contenant plusieurs arcs du réseau, un peu comme ce qui se passe quand on résout un problème traditionnel plus court chemin.Dans ce projet, nous visons à développer un modèle mathématique et un algorithme heuristique pour résoudre le problème de manière efficace et nous allons le tester avec des données réelles de la ville de Québec (Canada).My academic interests include operations management and operations research. In particular, I am interested in logistics and transportation as well as in inventory management. The tools I use to solve these problems include mathematical programming, mixed-integer optimization and heuristic methods (also meta- and matheuristics).Mes champs d’intérêts de recherche incluent la gestion des opérations et la recherche opérationnelle. En particulier, je suis attiré par la logistique et le transport ainsi que par la gestion des stocks. Les outils que j’utilise pour résoudre ces problèmes comprennent la programmation mathématique, l’optimisation en nombres mixte et entiers et les méthodes heuristiques (également les méta- et matheuristiques).Responsible for the development and implementation of the algorithm, its computational tests and report writing.Responsable de l'élaboration et de la mise en œuvre de l'algorithme, ses tests de calcul et la rédaction du rapport.geographic information system (GIS), Heuristics, programming in C++ or Java, data visualization, pgRouting is a plus.
Le problème production-stocks-routage englobe la combinaison de trois problèmes bien connus dans la recherche d'opérations:  dimensionnement de lots, gestion des stocks et de routage du véhicule. Dans ce projet, nous visons à développer un modèle mathématique et un algorithme heuristique pour résoudre le problème de manière efficace.My academic interests include operations management and operations research. In particular, I am interested in logistics and transportation as well as in inventory management. The tools I use to solve these problems include mathematical programming, mixed-integer optimization and heuristic methods (also meta- and matheuristics).Mes champs d’intérêts de recherche incluent la gestion des opérations et la recherche opérationnelle. En particulier, je suis attiré par la logistique et le transport ainsi que par la gestion des stocks. Les outils que j’utilise pour résoudre ces problèmes comprennent la programmation mathématique, l’optimisation en nombres mixte et entiers et les méthodes heuristiques (également les méta- et matheuristiques).Responsible for the development and implementation of the algorithm, its computational tests and report writing.Responsable de l'élaboration et de la mise en œuvre de l'algorithme, ses tests de calcul et la rédaction du rapport.Optimization, modelling, algorithm implementation.Logistics, transportation, distribution.Heuristics, matheuristics, cplex, gurobi.
Récemment, une nouvelle tendance liée à l'étude des émissions polluantes et la minimisation des impacts environnementaux a commencé dans le problème de tournées de véhicules. La plupart de cette littérature est liée au problème de la pollution et routage, dans lequel le but est de créer tournées de véhicule de manière efficace pour satisfaire la demande des clients tout en tenant compte de la vitesse pour réduire la consommation de carburant et éviter les émissions de gaz à effet de serre inutiles. L'intégration de ces préoccupations dans les opérations de contrôle de l'inventaire donne lieu à une myriade de problèmes allant de la sélection de la taille des lots, de tournées de véhicules, les quantités de livraison et de gestion de la demande.My academic interests include operations management and operations research. In particular, I am interested in logistics and transportation as well as in inventory management. The tools I use to solve these problems include mathematical programming, mixed-integer optimization and heuristic methods (also meta- and matheuristics).Mes champs d’intérêts de recherche incluent la gestion des opérations et la recherche opérationnelle. En particulier, je suis attiré par la logistique et le transport ainsi que par la gestion des stocks. Les outils que j’utilise pour résoudre ces problèmes comprennent la programmation mathématique, l’optimisation en nombres mixte et entiers et les méthodes heuristiques (également les méta- et matheuristiques).Development of the mathematical model and implementation of the optimization algorithms.Le développement du modèle mathématique et mise en oeuvre des algorithmes d'optimisation.Optimization, modelling, algorithm implementation.Logistics, transportation, distribution.Heuristics, matheuristics, cplex, gurobi.
Les micro-organismes représentent la forme la plus abondante et la plus diversifiée de la vie sur terre. Ils forment des communautés complexes qui exécutent des fonctions essentielles dans les différents écosystèmes ce qui bénéficie à l’environnement, l’agriculture et notre santé. Les interactions entre les micro-organismes peuvent jouer un rôle crucial pour ces fonctions, si par exemple elles dépendent de la présence d'espèces complémentaires. Par conséquent, un défi majeur est de comprendre les communautés microbiennes d’un point de vue systémique, c’est-à-dire considérant les interactions entre les micro-organismes. Cette compréhension revêt un intérêt particulier pour la production alimentaire où le contrôle de la contamination microbienne est critique. Le projet consiste à adapter des méthodes d’analyse d’image pour caractériser la croissance de cultures mixtes sur milieu solide afin d’investiguer les phénotypes fonctionnels de divers microbiomes.My lab's research activities revolve around microbial systems biology applied in the context of food science. We use multi-disciplinary and integrative approaches to solve fundamental problems that relate to the microbial ecology of food matrices. We work with microbiomes implicated in food quality, specially meat and maple syrup!Les activités de recherche de mon laboratoire sont centrées sur la biologie des systèmes microbiens dans le contexte des aliments. Nous utilisons des approches multidisciplinaires et intégratives pour résoudre des problèmes reliés à l'écologie microbienne des matrices alimentaires. Nous travaillons avec des microbiomes impliqués dans la qualité des aliments, en particulier la viande et le sirop d'érable!The student will have to conduct a research project autonomously under the supervision of the professor. The student will develop an analysis protocol and apply it to experimental results.L'étudiant devra conduire un projet de recherche de manière autonome sous la supervision du professeur. L'étudiant devra développer une approche d’analyse et l’appliquer sur des résultats d'expériences.Autonomy, initiative, creativity, logicKnowledge of microbiologyFormation in informatics, experience with image analysis, bioinformatics or programming 

Avec l’explosion de la téléphonie mobile et du web 2.0, l’avènement des réseaux sociaux et la présence de plus en plus importante de capteurs, laissant présager de l'Internet des objets (IoT) annoncé, une quantité de données colossale et toujours croissante, est générée chaque jour. Or, ces données revêtent de plus en plus un caractère stratégique pour bon nombre d’entreprises. Cependant, faire face à un tel déluge de données pose un certains nombres de challenges pour les entreprises. Les méthodes d’analyse et outils actuels ne permettent en effet pas de gérer de telles masses d’informations. Sont ainsi récemment apparues de nouvelles techniques et technologies de traitement de ces données massives, regroupées sous le nom de technologies Big data. Ces systèmes permettent d’assurer le traitement de Volumes de données impossibles à gérer avec les systèmes actuels, avec une Vélocité importante, i.e. ouvrant la voie vers de l’analyse temps réel et en gérant une grande Variété de sources d’informations (3V de Gartner).Or ces technologies Big data n’incorporent pour l’heure aucune prise en compte de la dimension spatiale, pourtant cruciale dans l’analyse de nombreux problèmes comme la lutte contre la fraude, l’analyse de données d’accidentologie, les problèmes environnementaux et situations d’urgence, ... On estime pourtant communément qu’environ 80% de l’information renfermée dans les entrepôts de données d’entreprise peut se voir rattacher une information de localisation : adresse, code postal, coordonnées GPS, ... Le groupe de recherche qu'intégrera l'étudiant vise la conception et le développement de technologies innovantes de traitement, de gestion et de visualisation de données massives présentant une composante spatiale. Durant son stage, l'étudiant participera à l'élaboration de l'un de ces outils, à savoir un outil d'analyse et de prototypage rapide de tableau de bord permettant la mise en oeuvre de géo-visualisations de synthèse aidant à une prise de décision pleinement éclairée. L’étudiant sera basé à l’Université Laval (www.ulaval.ca) et plus particulièrement au sein du Centre de recherche en géomatique (www.crg.ulaval.ca), l’un des plus grands pôles de recherche en géomatique au monde, reconnu pour son innovation et son leadership en R&D dans le domaine des sciences et des technologies géospatiales. Le CRG offre aux étudiants un environnement d’accueil chaleureux, enrichissant et stimulant. Il accueille chaque année plusieurs stagiaires internationaux. L'équipe de recherche dans laquelle l'étudiante fera son stage s'intéresse à définir des solutions innovantes permettant l'analyse et la visualisation en temps réél de grandes masses d'information (Big data) à composante spatiale.Après s'ȩtre familiarisé avec l'environnement technologique utilisé par le groupe de recherche d'accueil, l'étudiant aura à installer puis tester différentes solutions de notebook. Il se familiarisera en même temps à l'API de manipulation/visualisation de données spatiales utilisée et développée par l'équipe. Après analyse de la solution de notebook retenue, l'étudiant devra modéliser et définir des extensions (widgets) à cette technologie afin de permettre l'affichage rapide et flexible de visualisations géo-analytiques de grandes masses de données présentant une composante spatiale. Il finira par les implanter concrétement et réalisera la documentation de son code, ainsi que la conception des tests unitaires liés.Le candidat devra être à l'aise avec les technologies web modernes et notamment la programmation web en HTML 5 et Javascript. La connaissance de concepts avancés et de bibliothèques telles que jQuery, Angular ou ReactJS est un plus. L'étudiant devra maîtriser le language de programmation Java ou encore mieux être efficace avec les languages Scala et Python. D'un naturel curieux, ponctuel, soigné et sérieux, l'étudiant devra avoir de bonnes aptitudes de communication afin d'interagir avec les autres membres de l'équipe de recherche d'accueil. Une certaine capacité d'autonomie est requise. Une connaissance des API web spatiale du marché serait un plus.
Un nouveau bâtiment test sera construit sur le campus au cours des prochains mois. Les trois chambres de ce bâtiment seront facilement reconfigurables en termes d'enveloppe, de contrôle des systèmes CVAC, etc. Le bâtiment sera instrumenté de façon intensive pour permettre la réalisation de bilans d'énergie, de même des mesures fines de la qualité de l'air, de l'éclairage naturel et du confort thermique. Cet infrastructure sera utilisé par une équipe de six professeurs et par leurs étudiants gradués pour réaliser une grande variété d'expériences.Energy efficiency; renewable energy; geothermal; heat transfer; thermodynamics; fluid dynamics; optimization; modeling; buildings; HVAC-R systems; waste heat; industrial processes; primary production of aluminum; phase change; predictive control; Efficacité énergétique; énergies renouvelables; géothermie; transfert thermique; thermodynamique; dynamique des fluides; modélisation; bâtiments; climatisation; chauffage; ventilation; rejets thermiques; procédés industriels; production primaire d'aluminium; changements de phase; contrôle prédictif; The intern will help to put this R-D infrastructure into place: elaboration of a measurement protocol, evaluation of the precision of the data, performance tests, etc.Le stagiaire aidera à la mise en place de l'infrastructure de recherche : élaboration de protocole de mesures, évaluation de la précision, tests de performance, etc.

Les objectifs de développement durables ont été adoptés en 2015 par les Nations-Unies en vue de définir une direction de développement pour tous les pays jusqu'en 2030. À cet égard, un ensemble d'indicateurs ont été proposés pour chacun des 17 objectifs en vue de mesurer les performances des gouvernements par rapport à chacun de ces objectifs. Cependant, l'atteinte de ces objectifs passe par la mise en place d'un ensemble d'actions. Dans le stage Mitacs Gloablink 2017, une étudiante a travaillé pour identifier certaines de ces actions par l'analyse d'une dizaine de milliers de tweets reliés aux objectifs de développement durable. Le présent stage étend ces travaux en combinant les données collectées à partir des tweets avec les données ouvertes libérées par les gouvernements. À titre indicatif, le Canada a libéré 9496 jeux de données. Ainsi, par exemple, en matière d’équité entre les sexes, l’objectif 5B du SDG 5 stipule qu’il est important de fournir des chances égales aux hommes et aux femmes pour accéder aux technologies. En même temps, il existe 12 jeux de données ouvertes au Canada sur les technologies de l’information. Il devient ainsi important de voir s’il existe des liens entre l’objectif SDG 5 (5B) et ces jeux de données afin de mesurer les indicateurs de performance de SDG 5. Ce stage a alors pour objectifs: 1- identifier les jeux de données qui pourraient être exploités et qui sont reliés aux indicateurs des objectifs de développement durable, 2- combiner les actions définies en 2017 pour chaque objectif avec les jeux de données associés à chaque objectif, et 3- développer un outil pour mesurer des indicateurs en simulant la portée des actions identifiées sur des valeurs stockées dans des jeux de données ouvertes. Professeur Mellouli travaille sur l'analyse des contenu dans les médias sociaux. Il applique ses techniques dans différents domaines tels que la participation citoyenne, la santé, ou le développement durable. Professeur Mellouli travaille sur l'analyse sémantique des données et sur la classification des messages exprimés sur les médias sociaux.Ce projet requiert un étudiant. Voici les tâches de cet étudiant. Dans un précédent projet Mitacs Globalink 2017, un outil d'analyse des tweets sur les objectifs du développement durable a été développé. Cet outil a permis d'identifier des actions qui pourraient être mises en place dans le cadre de chacun des objectifs. Sur la base des résultats obtenus en 2017, le nouvel étudiant investiguera toutes les données ouvertes qui sont disponibles à travers le gouvernement fédéral du Canada  L'étudiant développera ainsi un nouvel outil qui permettra de relier les actions identifiées pour chaque objectif avec plusieurs jeux de données ouvertes en vue de simuler les impacts potentiels de ces actions sur les indicateurs de développement durable.L'étudiant doit avoir des connaissances en développement informatique. Il doit également avoir une formation qui allie la gestion et l'informatique afin de cadrer le développement informatique avec des stratégies administratives au niveau des gouvernements. 
Actuellement, au niveau Big Data, les bases de données orientées document comme MongoDB permettent de stocker des documents de toute sorte (textes, vidéo, photos, audio), peu importe leur taille, selon les principes NoSQL. MongoDB tient également compte de la référence spatiale. Par contre, les applications web exploitant MongoDB et de nature cartographique restent encore peu disponibles et accessibles. De plus, l’exploitation de données multimédias (vidéo, audio, photos) stockées dans ces bases de données avec un lien à la référence spatiale mérite d’être explorées afin de proposer de nouvelles méthodes et outils de visualisation de telles données. L’objectif principal de ce projet est donc de concevoir et de développer une application web cartographique 2D et/ou 3D pour diffuser des contenus multimédias géo-référencés. Pour atteindre cet objectif, l’étudiant devra au préalable mener une étude sur les solutions existantes, sur le web ou non, qui permettent de visualiser des cartes ou diffuser des composants multimédias avec un stockage dans MongoDB. Une modélisation de données multimédias (qui seront fournies à l’étudiant) devra être réalisée pour être implantée dans MongoDB tout en considérant explicitement la composante spatiale. Par la suite, l’étudiant sera amené à concevoir et à développer une application web cartographique, en exploitant des applications et des APIs existantes pour visualiser et « jouer » les documents multimédias selon les lieux. Une attention particulière devra être apportée à la notion de « streaming » avec des données multimédias. Le projet proposé s’inscrit à la croisée du domaine du Big Data et de la géovisualisation. Le Big Data est un domaine en émergence proposant la mise en place de mécanismes de gestion d’énormes volumes de données en tenant compte des principes des 3V d’origine : variété, volume, vélocité.  La géovisualisation vise le développement de nouvelles méthodes et outils de visualisation des données géospatiales. Basée sur des disciplines telles que l’informatique, la cartographie, les sciences cognitives et l’interaction homme-machine, la géovisualisation offre différentes façons de présenter, d’explorer, de découvrir et d’analyser des données géospatiales.Dans le cadre de ce stage, l’étudiant sera amené à:-       Apprendre les notions liées aux données spatiales, à la géovisualisation et à aux bases de données NoSQL;-       Identifier et définir des critères d’analyses de solutions de géovisualisation et multimédias au dessus de MongoDB;-       Évaluer des solutions selon les critères préalablement définis;-       Concevoir une architecture technique et logicielle d’application web cartographique multimédia avec MongoDB comme unité de stockage;-       Développer une application web cartographique pour visualiser et interagir avec des documents multimédias.  L’étudiant sera basé à l’Université Laval (www.ulaval.ca), au Département des sciences géomatiques (www.scg.ulaval.ca) et pourra réaliser ses travaux au sein du Centre de recherche en géomatique (www.crg.ulaval.ca), l’un des plus grands pôles de recherche en géomatique au monde, reconnu pour son innovation et son leadership en R&D dans le domaine des sciences et des technologies géospatiales. Le CRG offre aux étudiants un environnement d’accueil chaleureux, enrichissant et stimulant. Il accueille chaque année plusieurs stagiaires internationaux. Maîtrise des langages de programmation orientés web : Javascript, HTML, CSS, AJAX, php, servlet, jspDes compétences en bases de données, systèmes d'information géographique, Big Data seraient un plus.L'expérience dans les réalisations de stages techniques et/ou de projets orienté web sera considérée avec attention.Un attrait et un intérêt pour le sujet devront être clairement démontrés. 
Les outils GeoBI existants sur le marché proposent principalement des visualisations de cartes, de tableaux et de graphiques avec des outils d’interactions adaptés. Selon des travaux de recherche passés et actuels (stage MITACS), le GeoBI peut adopter d’autres modes de géovisualisation (3D) pour une meilleure compréhension des phénomènes et faciliter le processus de prise de décision. Pour améliorer les phases de transition des interfaces GeoBI selon les contextes d’usage, l’objectif principal de ce projet est de concevoir et de développer une application web GeoBI intégrant certains composants existants de géovisualisation selon les principes de remodelage et de redistribution des interfaces plastiques. Pour atteindre cet objectif, l’étudiant devra au préalable mener une étude sur les solutions qui s’apparentent aux principes de plasticité (personnalisation, adaptation) sur les interfaces web cartographiques et de GeoBI sur le web. Cette étude servira à mieux comprendre les forces et faiblesses de ces solutions quant à leur usage. Par la suite, l’étudiant sera amené à concevoir et à développer une application web GeoBI, en repartant d’applications et de données déjà disponibles, et en y intégrant de nouveaux mécanismes pour rendre plastique les interfaces de GeoBI selon des contextes d’usage à définir. Le projet s’inscrit à la croisée de trois domaines scientifiques reconnus. D’abord, le GeoBI combine SIG et solutions d’informatique décisionnelle. Il propose des outils pour intégrer, analyser, représenter et explorer les données géospatiales afin de supporter le processus de prise de décision. Ensuite, la géovisualisation, basée sur des disciplines telles que l’informatique, la cartographie, les sciences cognitives et l’interaction homme-machine, vise le développement de méthodes et d’outils de visualisation des données géospatiales. Enfin, la plasticité des interfaces homme-machine vise à rendre adaptable et adaptative les interfaces selon leur contexte d’usage lié à l’utilisateur, la plateforme employée et l’environnement. Dans le cadre de ce stage, l’étudiant sera amené à:-       Apprendre les notions liées aux données spatiales, au GeoBI, à la géovisualisation et à la plasticité des interfaces homme-machine;-       Identifier et définir des critères d’analyses et de comparaisons de solutions de personnalisation (adaptation) au regard des solutions GeoBI et de géovisualisation;-       Évaluer des solutions selon les critères préalablement définis;-       Concevoir une architecture technique et logicielle de GeoBI orientée « plasticité »;-       Développer une application web de GeoBI avec des fonctionnalités de remodelage, voire de redistribution.  L’étudiant sera basé à l’Université Laval (www.ulaval.ca), au Département des sciences géomatiques (www.scg.ulaval.ca) et pourra réaliser ses travaux au sein du Centre de recherche en géomatique (www.crg.ulaval.ca), l’un des plus grands pôles de recherche en géomatique au monde, reconnu pour son innovation et son leadership en R&D dans le domaine des sciences et des technologies géospatiales. Le CRG offre aux étudiants un environnement d’accueil chaleureux, enrichissant et stimulant. Il accueille chaque année plusieurs stagiaires internationaux. Maîtrise des langages de programmation orientés web : Javascript, HTML, CSS, AJAX, php, servlet, jsp.L'expérience dans les réalisations de stages techniques et/ou de projets orienté web sera considéré avec attention. Des compétences en systèmes d'information géographique, intelligence d'affaire (BI) et/ou interfaces homme-machine seraient un plus.Un attrait et un intérêt pour le sujet devra être clairement démontré. 
Ce projet de stage vise à venir en support à un projet de développement et de validation d’outils automatisés de traitement de données LiDAR permettant la cartographie de l’hydrographie surfacique et linéaire et des sites avec contrainte de drainage aux opérations forestières. Il existe aujourd’hui plusieurs algorithmes de traitement des données topographiques permettant l’identification des zones d’accumulation d’écoulement, ce qui devrait en théorie permettre de générer des cartes délimitant avec précision les réseaux hydrographiques. Pourtant, très peu de cartes générées grâce à ces outils sont actuellement diffusées. Le problème réside dans le fait que ces algorithmes génèrent énormément d’imprécisions qui doivent être généralement corrigées individuellement, faute de base de données de terrain. Le présent projet repose donc sur le développement et la mise en place d’une approche d’acquisition de données de terrain (cours d’eau, plans d’eau, sols humides, routes, etc. ) qui permettront le calibrage et la validation des méthodes de traitements des données LiDAR permettant l’identification du réseau hydrographique et des sols humides en milieu forestier. Les régions de l’Outaouais (acquisition LiDAR 2015) et de la Capitale-Nationale (acquisition LiDAR 2016) sont ciblées comme zones d’étude. Ce projet s'inscrit dans le développement de méthodes d'aménagement forestier durable, où les milieux aquatiques nécessitent une attention particulière. L'hydrologie forestière est un domaine scientifique vaste qui implique des connaissances et des expertises provenant de plusieurs champs d'études (météorologie, sciences du sol, géographie, géomatique, écologie, biologie, modélisation, etc.). Définitivement tourné vers des approches d'études de terrain, le laboratoire d'hydrologie forestière de la Faculté de foresterie, de géographie et de géomatique de l'Université Laval travaille à la recherche de solutions concrètes à des problèmes hydrologiques actuels vécus par les intervenants du milieu forestier. L'étudiant devra assister l'équipe de recherche déjà en place, constituée d'un professeur, d'un professionnel de recherche et de deux étudiant(e)s à la maîtrise dans l'acquisition et le traitement sommaire de données de terrain. Déjà en place depuis mai 2017, cette équipe en sera à sa deuxième été d'acquisition de données. Les protocoles établis seront alors bien rodés et les secteurs d'études préalablement identifiées. L'étudiant(e) choisi aura accès à une formation, un encadrement et un accompagnement personnalisé donné directement par les membres de l'équipe. Toutes les dépenses de terrain (déplacement, hébergement, repas) seront couverts par le projet.• Baccalauréat en foresterie, en environnement, en géomatique, en géographie ou dans un domaine connexe;• Posséder des connaissances suffisantes en l’hydrologie forestière;• Démontrer sa capacité à effectuer de long séjours sur le terrain, dans des conditions difficiles;• Connaissance sommaire des outils de cartographie numérique (ArcGIS ou autre);• Posséder un permis de conduire valide;

La compréhension des conditions d'éclairage est un problème d'importance en vision numérique et en infographie. Que cela soit pour le développement de systèmes de perception robustes aux changements d'illumination ou encore pour la synthèse d'images en combinant des objets virtuels réalistes et des photos, la compréhension de l'éclairage possède de nombreuses applications. Dans ce projet, nous explorerons de nouvelles façons d'exploiter la puissances des réseaux d'apprentissage profonds dans le contexte de la modélisation de l'éclairage. Il a récemment été démontré que les modèles basés sur l'apprentissage profond (« deep learning ») tels que les réseaux de neurones par convolutions (« convolutional neural networks », ou CNNs) permettent d'atteindre des performances inégalées dans plusieurs problèmes en vision numérique et en infographie. Ces techniques utilisent de grandes quantités de données afin d'apprendre automatiquement des représentations intermédiaires qui surpassent les performances atteintes par des descripteurs définis manuellement. Le principal défi de ces techniques est cependant qu'elles requièrent de vastes quantités de données d'entraînement. Il est malheureusement très difficile d'acquérir et d'identifier de tels jeux de données. Dans ce projet, nous exploiterons deux nouvelles bases de données d'environnements d'éclairage intérieurs et extérieurs, que nous avons acquises dans notre laboratoire depuis maintenant 3 ans. I work in computer vision and computer graphics, especially on problems lying at the intersection of the two. I am particularly interested in exploring how information automatically estimated from images (vision) can be used to generate novel, realistic images (graphics). In this context, my primary objectives are to 1) develop computer vision algorithms that can better understand images "in the wild"; and 2) develop data-driven computer graphics techniques to synthesize realistic images in an intuitive way. I believe the key to reaching these goals is to combine ideas stemming from two different approaches.Mes intérêts de recherche sont en vision artificielle et en infographie, et surtout à l'intersection de ces deux domaines. Plus spécifiquement, je m'intéresse à la manière dont la compréhension des conditions d'éclairage dans les images nous permet de mieux les interpréter et mieux les synthétiser. Dans ce contexte, mes objectifs principaux sont: 1) le développement d'algorithmes permettant aux ordinateurs de mieux comprendre les images, et 2) le développement de techniques permettant de synthétiser de nouvelles images plus facilement. La clé du succès sera d'employer des méthodes pouvant apprendre à modéliser les images à partir d'une grande quantité de données visuelles.The student will have the opportunity to play a central role in the research activities. In collaboration with the graduate students in the lab, the main role of the student will be to design, implement, and test research code. The student will also have the opportunity to actively contribute to discussions during meetings with members of the research team, and thus provide valuable input that will help determine the direction of the research effort. He or she will also assist in capturing, gathering, and organizing data relevant to the research activities. The student will be asked to read, summarize, and discuss papers. L'étudiant aura l'opportunité de jouer un rôle de premier plan dans ce projet de recherche. En collaboration avec les étudiants gradués au laboratoire, l'étudiant sera appelé à élaborer, implémenter, et tester du code de recherche. L'étudiant aura aussi l'opportunité de contribuer activement aux discussions lors des rencontres de groupe, et de décider la direction du projet de recherche en collaboration avec les autres membres de l'équipe. L'étudiant assistera aussi en la capture et l'organisation des données nécessaires au bon déroulement du projet. Finalement, l'étudiant pourra lire, résumer, et discuter des articles scientifiques dans le domaine. First and foremost, the student must be motivated, self-driven, and passionate about computer vision and graphics. In addition, the student is expected to be pursuing an undergraduate degree in computer engineering or computer science, or in related fields. He or she is expected to have a solid theoretical background in linear algebra, discrete mathematics, signal processing, probability, and optimization, as well as significant programming experience. Prior knowledge of computer vision, computer graphics, machine learning, and/or 3-D data processing is a big plus. Prior experience in research, as well as in python and/or matlab programming, are also strong assets. 
MOTIVATION:Faire un suivi des bilans d'énergie et d'eau dans les bassins versants du milieu boréal est crucial afin de supporter le développement et la validation des modèles hydrologiques. À cet effet, une estimation précise de l'évapotranspiration (ET) est essentielle, comme elle lie les bilans d'énergie et d'eau et représente typiquement 65% de la précipitation annuelle. Malheureusement, plusieurs études ont démontré que la façon dont les modèles hydrologiques incorporent ET est trop souvent en l'absence de bases physiques, et mène donc à des prédictions de piètre qualité de l'évolution des régimes hydrologiques dans un contexte de changements climatiques.OBJECTIFS:L'objectif global du projet est de recueillir des mesures détaillées du bilan hydrologique (précipitation, débit, humidité du sol et surtout évapotranspiration) afin d'appuyer le développement de formules physiques de l'ET dans les modèles hydrologiques.L'objectif spécifique du stage est de collecter et analyser des données expérimentales de l'évapotranspiration dans un bassin versant forestier.MÉTHODES:Le site expérimental est la Forêt Montmorency (www.foretmontmorency.ca), à quelque 100 km au nord de la ville de Québec dans la chaine de montagne des Laurentides. Le paysage régional est constitué de collines couvertes de forêt boréale, avec une température annuelle de 0 C et une accumulation moyenne de 625 cm de neige.Le bassin est équipé d'une tour de mesures de 15 m au-dessus de la canopée mesurant l'ET avec la covariance des tourbillons. La précipitation est mesurée avec plusieurs sondes et le débit en rivière avec des seuils. Pour la première fois au Canada, nous déploierons un scintillomètre à micro-ondes afin de mesurer l'ET à l'échelle régionale.Fields of expertise: hydrology, meteorology, fluid mechanicsMy research interests focus on a wide range of problems at the interface between the earth surface and the lowest layer of the atmosphere (in the so-called atmospheric boundary layer). To do this, I use new-generation models supported by extensive field measurements of small-scale atmospheric processes in complex environments such as cities and mountainous terrain. I also have a strong interest in physical hydrology of boreal ecosystems (forests, lakes, wetlands), as well as in environmental fluid mechanics in general.Domaines d'expertise: hydrologie, météorologie, mécanique des fluidesMes intérêts de recherche trouvent leur origine à l'interface entre la surface terrestre et les basses couches de l'atmosphère (dans la couche-limite atmosphérique). À cet effet, j'utilise des modèles de nouvelle génération supporté par des campagnes de mesures extensives des processus atmosphériques dans des environnements complexes comme les villes et les montagnes. J'ai aussi un très fort intérêt pour l'hydrologie physique des écosystèmes boréaux (forêts, lacs, milieux humides), ainsi que pour la mécanique des fluides environnementale en général.The student will be asked to assist a PhD student in the Hydrometeorology Lab here at Université Laval. His tasks will be:- to participate to intensive observations periods of the energy and water budgets in the field;- to analyze original environmental data;- to help set up the microwave scintillometer in mountainous terrain;- etc.L'étudiant sera appelé à assister un doctorant dans le laboratoire d'hydrométéorologie de l'Université Laval. Ses tâches seront les suivantes:- participer à des campagnes de mesures intensives des bilans d'énergie et d'eau;- analyser des données originales environnementales;- aider à installer le scintillomètre en terrain montagneux;- etc.The student needs to have good organization skills and be willing to spend extensive amounts of time in the field. Ideally, the student should have some basic experimental and programming skills, and a strong interest in learning about hydrology of northern landscapes.
Ce stage de recherche vise à travailler à la conception de différents jeux analogique pour apprendre la musique. Ces jeux seront s’adresseront à des jeunes âgés de 6 à 16 ans qui apprennent à jouer d'un instrument de musique en contexte extrascolaire. Les jeux qui seront développés dans le cadre de ce stage pourront être régulièrement testés par de jeunes futurs utilisateurs qui effectueront un camp musical à la Faculté de musique. Nous sommes flexibles sur le profil des étudiants recherchés pour ce stage. Nous souhaitons, avant tout, travailler avec des étudiants qui s'intéressent au domaine du jeu et qui désirent apprendre à développer des jeux analogiques pour apprendre la musique. Le jeu s’avère un outil pédagogique pertinent, car il place l’apprenant/joueur au cœur d’espaces complexes d’apprentissage jonchés de défis adaptés à ses capacités. Également, le jeu lui fournit un feedback immédiat sur ses réalisations, lequel l’aide à comprendre les actions qu’il a effectuées, de même que celles qui lui restent à accomplir pour s’améliorer. Enfin, le jeu favorise des contextes d’apprentissage qui stimulent l’élève à s'engager dans la construction de ses connaissances et de ses compétences, telles la pensée complexe, la coopération, la créativité et l'innovation. Bien que l’utilisation du jeu dans le milieu scolaire est de plus en plus reconnue comme étant une approche pédagogique pertinence et efficace, le jeu est toujours peu utilisé par le professeur d’instrument de musique exerçant dans le milieu extrascolaire pour construire les apprentissages de son élève. Ainsi, ce stage vise à développer une série de jeux analogiques qui aideront ces professeurs à utiliser des jeux pour apprendre la musique. Ces jeux seront testés régulièrement durant ce stage par des jeunes apprenant la musique. Je suis professeur titulaire à la Faculté de musique de l’Université Laval (Québec, Canada), et je travaille dans le domaine des jeux sérieux en musique. J'ai récemment développé un jeu vidéo dédié aux jeunes violonistes basé sur la gamification (www.magnaquestgame.com). Je supervise en juillet 2017 un camp d'été pour développer des jeux musicaux AVEC et POUR des jeunes. Bientôt, nous aurons un "Lab vivant" qui sera relié à mon Laboratoire (www.larfadi.oicrm.org) où des jeunes âgés de 6 à 16 ans apprendront la musique en jouant essentiellement à des jeux (analogiques et numériques).Je suis professeur titulaire à la Faculté de musique de l’Université Laval (Québec, Canada), et je travaille dans le domaine des jeux sérieux en musique. J'ai récemment développé un jeu vidéo dédié aux jeunes violonistes basé sur la gamification (www.magnaquestgame.com). Je supervise en juillet 2017 un camp d'été pour développer des jeux musicaux AVEC et POUR des jeunes. Bientôt, nous aurons un "Lab vivant" qui sera relié à mon Laboratoire (www.larfadi.oicrm.org) où des jeunes âgés de 6 à 16 ans apprendront la musique en jouant essentiellement à des jeux (analogiques et numériques).Students in game design, music or music education will work on the design, production and testing of new analog games to learn music. Based on predetermined music learning objectives, they will have to choose the type of game (core dynamics) (e.g.: acquisition of territories, exploration, hidden objects, etc.), game mechanics (rules of the games), and game elements (e.g.: levels, competition, cooperation, etc.) to put in place to achieve these learning objectives. They will also have to take part in different testing sessions with young musicians to develop their games, collect and analyze various data collections in order to improve their games. They will also be invited to analyze existing educational games and to conduct literature reviews on the subject with NVivo. They will be trained as necessary to accomplish these diverse tasks and will be accompanied closely during the various stages related to the design and realization of the games they will develop. These games may eventually be published in a book in which they will collaborate as co-authors. These students will be invited to develop a research problem and method of research based on the literature previously analyzed with the aim to prepare several scholarships offered by Canada or their own country to carry out a Master's degree at Laval University (Québec, Canada) in the field of music learning games. Ces étudiants en game design, en musique ou en pédagogie musicale travailleront à la conception, à la réalisation et au testing de nouveaux jeux analogiques pour apprendre la musique. À partir d'objectifs d'apprentissage prédéterminés, ils devront choisir le type de jeu (core dynamics) (ex. : acquisition de territoires, exploration, objets cachés, etc.), les règles du jeu (game mechanics), et les éléments de jeu (game elements) (ex.: niveaux, compétition, coopération, etc.) à mettre en place pour atteindre ces objectifs d’aprentissahe. Ils devront également participer aux différentes séances de testing auprès de jeunes musiciens les jeux qu'ils auront développés, à récolter diverses données durant les périodes de testing et à les analyser, dans le but d'améliorer leurs jeux. Ils seront aussi invités à analyser des jeux éducatifs déjà existants et à effectuer une revue de littérature sur le sujet à l’aide du logiciel Nvivo. Ils seront formés au besoin pour accomplir ces diverses tâches et seront accompagnés étroitement durant les différentes étapes liées à la conception et à la réalisation des jeux qu’ils développeront. Ces jeux pourront faire éventuellement l’objet d’un livre auquel ils collaboreront à titre de coauteurs. Enfin, ces étudiants seront invités à élaborer une problématique et une méthode de recherche à partir de la littérature analysée qu’ils reprendront pour effectuer des demandes de bourses au Canada ou dans leur pays d’origine pour réaliser une maitrise à l’Université Laval dans le domaine du jeu pour apprendre la musique. Ainsi, ces étudiants seront aussi guidés pour monter leurs demandes de bourse pour poursuivre leurs études au Canada. Students may come from the field of game design, video games, music or music education, but all should like to work on the design and development of new analog games to learn music. For students coming from game design or video games, expertise in music would be desirable, but not mandatory. They must also be able to work as a team and be autonomous in carrying out the tasks entrusted to them.
Ce stage de recherche vise à conceptualiser et à programmer une nouvelle interface qui permettra à de jeunes musiciens à créer leurs propres jeux numériques pour apprendre la musique. Plus précisément, le but de ce projet est de travailler aux premières étapes de cette nouvelle interface à but éducatif qui comportera des caractéristiques similaires àScratch (https://scratch.mit.edu ), MAGOS (Magical Project: http://www.magical-project.net/?q=game ) or GameSalad (http://gamesalad.com ), mais orientée sur la création de jeux musicaux. Ainsi, nous recherchons des étudiants spécialisés en sciences informatiques intéressés à participer au développement d'un outil technologique original ayant un but éducatif en musique.Le jeu s’avère un outil pédagogique pertinent, car il place l’apprenant/joueur au cœur d’espaces complexes d’apprentissage jonchés de défis adaptés à ses capacités. Également, le jeu lui fournit un feedback immédiat sur ses réalisations, lequel l’aide à comprendre les actions qu’il a effectuées, de même que celles qui lui restent à accomplir pour s’améliorer. Enfin, le jeu favorise des contextes d’apprentissage qui stimulent l’élève à s'engager dans la construction de ses connaissances et de ses compétences, telles la pensée complexe, la coopération, la créativité et l'innovation. Bien que l’utilisation du jeu dans le milieu scolaire est de plus en plus reconnue comme étant une approche pédagogique pertinence et efficace, le jeu est toujours peu utilisé par le professeur d’instrument de musique exerçant dans le milieu extrascolaire pour construire les apprentissages de son élève. Enfin, la création de jeux numériques permet aux jeunes d'apprendre à résoudre des problèmes, d'être créatifs et d'apprendre à collaborer avec leurs pairs. Cependant, il n'existe aucune interface permettant à de jeunes musiciens de développer leurs propres jeux numériques. Ce projet vise donc à faire un pas dans cette direction. I am a full professor at the Faculty of Music at Laval University (Quebec City, Canada), and I work in the field of serious games in music. I recently developed a video game dedicated to young violinists based on gamification (www.magnaquestgame.com). In July 2017, I am supervising a summer camp to develop music games WITH and FOR youth. Soon, we will have a "Living Lab" that will be linked to my Laboratory (www.larfadi.oicrm.org) where young people aged 6 to 16 will learn music by playing mainly games (analog and digital).Je suis professeur titulaire à la Faculté de musique de l’Université Laval (Québec, Canada), et je travaille dans le domaine des jeux sérieux en musique. J'ai récemment développé un jeu vidéo dédié aux jeunes violonistes basé sur la gamification (www.magnaquestgame.com). Je supervise en juillet 2017 un camp d'été pour développer des jeux musicaux AVEC et POUR des jeunes. Bientôt, nous aurons un "Lab vivant" qui sera relié à mon Laboratoire (www.larfadi.oicrm.org) où des jeunes âgés de 6 à 16 ans apprendront la musique en jouant essentiellement à des jeux (analogiques et numériques).These students will be working in the early stages of a new interface that will allow young people to develop new digital games to learn music. From the field of computer science, computer programming or computer engineering, these students will work on the conceptualization and programming of a new interface to enable young musicians to develop digital games in a creative way to learn music. They will first analyze similar programs already used in the educational context but not intended for the creation of digital music games (e.g.: Scratch, TaleBlazer, GameSalad, MAGOS / Magical Project, etc.) in order to identify the various elements that characterize them or which could be taken over to develop a similar program in music. They will also be invited to do a literature review on these various programs. They will then work on the conceptualization of this new interface, and develop various algorithms that can be used to build this new interface in terms of programming. Finally, following an analysis of the programs and the literature previously realized, they will be guided to develop a research problem and method of research to prepare several applications to get a scholarship from Canada or their country to realize their Master's studies at the Faculty of Science and Engineering of Laval University on this project. While this research course will be conducted at the Faculty of Music of Laval University, students will be advised on aspects of programming by professors or research professionals from the Faculty of Science and Engineering at Laval University. Ces étudiants travailleront aux premières étapes d'une nouvelle interface qui permettra à des jeunes de développer de nouveaux jeux numériques pour apprendre la musique. Provenant du domaine des sciences informatiques, de la programmation informatique ou en du génie informatique, ces étudiants travailleront à la conception et à la programmation d'un nouveau programme pour permettre à de jeunes musiciens de développer des jeux numériques de façon créative pour apprendre la musique. Ils analyseront d'abord des programmes similaires déjà utilisés dans le contexte éducatif, mais qui ne sont pas destinés pour la création de jeux numériques en musique (ex.: Scratch, TaleBlazer, GameSalad, MAGOS/Magical Project, etc.) afin de cerner les divers éléments qui les caractérisent ou qui pourraient être repris pour développer un programme similaire en musique. Ils seront également invités à faire une revue de littérature sur ces divers programmes. Ensuite, ils travailleront à la conceptualisation du nouveau programme envisagé, puis ils élaboreront déjà divers algorithmes pouvant être utilisés pour construire cette nouvelle interface sur le plan de la programmation. Enfin, suite à l'analyse des programmes et de la littérature sur le sujet, ils seront guidés pour élaborer une problématique et une méthode de recherche pouvant faire l'objet de demandes de bourses au Canada ou dans leur pays d’origine pour réaliser leurs études de maitrise à la Faculté des Sciences et de génie de l'Université Laval sur ce projet. Bien que ce stage de recherche sera réalisé à la Faculté de musique de l’Université Laval, les étudiants pourront être conseillés sur des aspects de programmation par des professeurs ou des professionnels de recherche de la Faculté de sciences et de génie de l’Université Laval. The students needed to carry out this project must know the programming language used to develop interfaces such as Scratch (https://scratch.mit.edu), MAGOS (Magical Project: http://www.magical-project.net/ ? Q = game) or GameSalad (http://gamesalad.com). Thus, they must come from the field of computer science. Musical knowledge and a strong interest in digital gaming could be an asset.

The project aims to continue on going research to correct the dystrophin gene responsible for Duchenne Muscular Dystrophin and remove the GA repeat in intron 1 of the frataxin gene responsible for Friedreich ataxia. These corrections will be done using the CRISPR/Cas9 technology to induce double strand breaks ay precise sites of the dystrophin gene to induce a deletion to restore the normal reading frame of the dystrophin gene and produce an internally truncated dystrophin with a normal structure (see Iyombe et al. Mol Ther Nucleic Acid 2016). This technology may also be used to remove the trinucleotide repeat in intron 1 of the frataxin gene (Ouellet et al. . Gene Therapy 2016)Tremblay's laboratory is working on the development of cell and gene therapy for hereditary diseases focussing in particularly on Duchenne Muscular Dystrophy and on Friedreich ataxia.The student will collaborate with a PhD student on these projects.The student should have basic and practical knowledge in molecular biology methods.
La fissuration constitue l'une des plus importantes problématiques a laquelle on fait face pour la réhabilitation des constructions en béton, particulièrement dans une perspective de développement durable. L'utilisation de bétons de réparation a retrait compensé (BRC) avec ajouts minéraux constitue à cet égard une alternative prometteuse. Les BRC ont la propriété de compenser les effets du retrait de séchage par une expansion chimique se manifestant pendant la cure. Dans le cadre d'un programme de recherche de longue haleine au CRIB à l’Université Laval visant a évaluer la robustesse des BRC en vue d'une exploitation plus large, on s'intéresse au comportement volumétrique et a la durabilité de mélanges de BRC éco-responsables préparés avec des agents expansifs sélectionnés (ex. type K; type G), ajoutés a des liants hydrauliques comportant diverses combinaisons d'ajouts cimentaires (cendres volantes, laitier, cendres de biomasse, etc.).L’étude envisagée dans le cadre du stage vise à améliorer la compréhension des phénomènes physico-chimiques prenant place dans les bétons à retrait compensé au cours de la phase expansive. L’approche mise de l’avant sera principalement expérimentale. On se concentrera plus spécifiquement sur l’influence du rapport eau/liant et des conditions de mûrissement (nature de la cure, durée, etc.) sur le bilan volumétrique d’une gamme de BRC sélectionnés. Les changements volumétriques et le développement des contraintes internes seront étudiés dans différentes conditions, en exploitant notamment une nouvelle procédure de retrait restreint annulaire développée a l'Université Laval et s'inspirant d'un essai normalisé ASTM, mais adaptée au comportement volumétrique particulier des BRC.  Les résultats obtenus serviront à alimenter une étude numérique subséquente (étude de comportement approfondie sur modèle pour fins d’optimisation des paramètres de conception) et, sur le plan pratique, à raffiner les spécifications (conception des mélanges, mûrissement in situ) propres à cette gamme de matériaux.B. Bissonnette a co-supervisé jusqu’à récemment la Chaire de recherche industrielle du CRSNG sur la Réparation Durable et l'Entretien Optimisé des Infrastructures en Béton à l'Université Laval. Sur une période d’une quinzaine d’années, cette chaire a conduit à des développements majeurs contribuant à faire du domaine de l’entretien et de la réfection des ouvrages en béton une véritable discipline d’ingénierie. Outre la réhabilitation des ouvrages, le champ de spécialité de M. Bissonnette s’étend notamment au comportement volumétrique des matériaux cimentaires, aux problèmes de fissuration et de durabilité, aux matériaux cimentaires de spécialité, à l'instrumentation, ainsi qu’à la caractérisation des matériaux.L’étudiant sera d’abord initié à la recherche expérimentale en génie des matériaux en participant aux activités de laboratoire quotidiennes avec les étudiants gradués œuvrant dans le projet. Il conduira ensuite de manière relativement autonome un programme expérimental consistant en des séries d'essais comparatives sur des formulations de BRC sélectionnées et procédera au traitement et a l'analyse des résultats en vue de mieux établir la relation entre la formulation (agent expansif, ajout cimentaire, E/C), les conditions de mûrissement, le bilan volumétrique et le niveau de précontrainte chimique pouvant etre généré. Il sera impliqué dans l’élaboration finale du protocole expérimental, la sélection de matériaux constitutifs, la fabrication de mélanges de béton, la préparation d’éprouvettes variées, la réalisation de différents essais de caractérisation (propriétés mécaniques, comportement volumétrique), la saisie et le traitement de données, et l’analyse de résultats expérimentaux. En fonction des résultats obtenus, il pourra être appelé à participer à la réalisation de mesures fines dans un laboratoire de microanalyse (impliquant par exemple des observations au microscope électronique à balayage) afin de mieux comprendre l’influence et l’efficacité des agents expansifs à l’échelle microstructurale. Au terme du stage, il devra préparer un rapport faisant état de ses travaux, des résultats obtenus et des conclusions s’en dégageant et en faire une présentation devant les membres du Centre de Recherche sur les Infrastructures en Béton (CRIB) de l'Université Laval .- Étudiant en génie civil dans une école d’ingénieurs ou dans une université;- Connaissances de base en science des matériaux et, idéalement, en technologie des matériaux cimentaires;- Bonne capacité analytique;- Aptitudes et intérêt pour la réalisatio

La consommation du yogourt est en augmentation constante et la majorité du yogourt offert au Canada est le yogourt brassé. Les nombreux travaux effectués sur les facteurs dirigeant les propriétés des gels acides (ferments, composition du lait, traitements thermiques, etc., ont été réalisés majoritairement sur des yogourts fermes. Le yogourt brassé est obtenu en brisant le gel après la fermentation en cuve. Au cours du brassage, de l'écoulement à travers la tuyauterie, les pompes et les buses de remplissage, le produit est soumis à des contraintes de cisaillement qui se traduisent par une déstructuration de la matrice protéique affectant négativement les propriétés rhéologiques. Après la mise en pot, le réseau se reforme progressivement. Les industriels nous ont souligné la grande variabilité et leur besoin d'améliorer la maitrise du produit. La question cruciale est de savoir si, à la fin du conditionnement, le yogourt récupérera des propriétés texturales et de rétention d'eau en pot. L'objectif principal est d'étudier l'effet de différentes formulations (fabriqué avec différent ingrédients), de l'intensité du brassage et du lissage (par une buse mimant les buses industrielles) sur les caractéristiques (taille des agrégats, viscosité, rétention d'eau) des yogourts au cours de l'entreposage. Les résultats permettront de déterminer les conditions critiques de cisaillement (ou point de non-retour) à ne pas dépasser pour assurer la qualité des yogourts. Nos travaux réalisés dans des conditions contrôlées permettront d'améliorer notre compréhension des phénomènes industriels. L'étudiant bénéficiera d'un environnement de recherche stimulant au sein d’un Institut de recherche sur la nutrition et les aliments fonctionnels.Les principaux intérêts scientifiques du Dr Turgeon sont l'étude des interactions moléculaires dans les aliments pour comprendre la fonctionnalité (propriétés gélifiantes, moussantes et émulsifiantes) des protéines et des polysaccharides. Ces connaissances peuvent permettre de contrôler la structure des aliments, un facteur clé de la stabilité des produits, de leurs propriétés organoleptiques et nutritionnelles. Intérêts: Fonctionnalité des produits laitiers, impact des étapes du procédé, lien chimie alimentaire et sciences culinaires. Récemment, nos connaissances sur les systèmes de protéines-polysaccharides ont permis de développer des concepts utiles pour des applications nutritionnelles (ex : rôle de la matrice alimentaire laitière sur leurs propriétés nutritionnelles).Dr Turgeon’s main scientific interests are on the study of molecular interactions in food to apprehend the functionality (gelling, foaming and emulsifying properties) of proteins and polysaccharides. This knowledge should allow controlling the food structure which is the key to food product stability, organoleptic properties but also its nutritional properties. Topics of interest: Functionality of dairy products, impact of processing steps, link between food chemistry and culinary sciences. Recently, our knowledge on protein-polysaccharide systems were used to develop concepts useful for nutritional applications (ex: Understanding of the role of dairy food matrix on their nutritional properties). The student will manufacture yogurts in a pilot laboratory and he will perform the analysis (aggregate size, texture and microscopy) to follow the product’s breakdown. He will perform the data collect and write a scientific report at the end of the project. He will be integrated in the research team comprising graduate students (2 PhD and 2 MSc) and a research assistant.L'étudiant fabriquera les yogourts au laboratoire pilote et fera les analyses (taille des agrégats, texture et microscopie) pour suivre la déstructuration du produit. Il effectuera la compilation des résultats et la rédaction d'un rapport scientifique. Il sera intégré à l'équipe de recherche comprenant (2 PhD et 2 MSc) et une professionnelle de recherche.The student sought must have a research interest in food. Knowledge in dairy products and their manufacturing processes will be considered an asset. The student must have teamwork skills and be meticulous. English and/or French language skills an asset.
Les protéines ont plusieurs ont fonctionnalités dans les aliments. En plus de leur pouvoir nutritionnel, les protéines contribuent aussi aux  propriétés texturales des aliments. Ces propriétés peuvent être modulées par le type d’ingrédient utilisé (isolat vs concentré), la granulométrie de la poudre, le niveau de dénaturation des protéines, etc. L’objectif du projet sera d’étudier la fonctionnalité d’ingrédients protéiques laitiers dans des systèmes modèles tels les gels acides (yogourt) et gels présures (fromage). En laboratoire, des yogourts et des fromages modèles seront fabriqués puis étudiés en fonction du temps d’entreposage. La texture, les propriétés rhéologiques (viscosité, module élastique), la synérèse et la taille des particules seront étudiées. Ces travaux permettront de mieux les comprendre facteurs influençant la qualité des produits laitiers. L'étudiant bénéficiera d'un environnement de recherche stimulant au sein d’un Institut de recherche sur la nutrition et les aliments fonctionnels.Les principaux intérêts scientifiques du Dr Turgeon sont l'étude des interactions moléculaires dans les aliments pour comprendre la fonctionnalité (propriétés gélifiantes, moussantes et émulsifiantes) des protéines et des polysaccharides. Ces connaissances peuvent permettre de contrôler la structure des aliments, un facteur clé de la stabilité des produits, de leurs propriétés organoleptiques et nutritionnelles. Intérêts: Fonctionnalité des produits laitiers, impact des étapes du procédé, lien chimie alimentaire et sciences culinaires. Récemment, nos connaissances sur les systèmes de protéines-polysaccharides ont permis de développer des concepts utiles pour des applications nutritionnelles (ex : rôle de la matrice alimentaire laitière sur leurs propriétés nutritionnelles).Dr Turgeon’s main scientific interests are on the study of molecular interactions in food to apprehend the functionality (gelling, foaming and emulsifying properties) of proteins and polysaccharides. This knowledge should allow controlling the food structure which is the key to food product stability, organoleptic properties but also its nutritional properties. Topics of interest: Functionality of dairy products, impact of processing steps, link between food chemistry and culinary sciences. Recently, our knowledge on protein-polysaccharide systems were used to develop concepts useful for nutritional applications (ex: Understanding of the role of dairy food matrix on their nutritional properties). The student will manufacture yogurts and cheese in a pilot laboratory and he will perform the analysis (aggregate size, texture and syneresis). He will perform the data collect and write a scientific report at the end of the project. He will be integrated in the research team comprising graduate students (2 PhD and 2 MSc) and a research assistant.L'étudiant fabriquera les yogourts et les fromages au laboratoire pilote et fera les analyses (taille des agrégats, texture et synérèse).  Il effectuera la compilation des résultats et la rédaction d'un rapport scientifique. Il sera intégré à l'équipe de recherche comprenant (2 PhD et 2 MSc) et une professionnelle de recherche.The student sought must have a research interest in food. The student must have teamwork skills and be meticulous. English and/or French language skills an asset.



Afin de subvenir aux besoins alimentaires des 9,6 milliards d’êtres humains en 2050, la production alimentaire actuelle devra être multipliée par deux. Pour atteindre cet objectif, la FAO a récemment publié un rapport promouvant la consommation d’insectes. En effet, les insectes contiennent sur base sèche une teneur protéique variant de 35 à 61%. Différentes farines d’insectes sont actuellement disponibles au Canada mais leur incorporation dans les aliments est limitée par une connaissance incomplète de leurs fonctionnalités. Différents ingrédients disponible commercialement au Canada seront sélectionnés puis étudiés (Ex : farines de grillon, ver de farine, etc.). Brièvement, le comportement rhéologique sera mesuré avec le rhéomètre ARES-G2 (TA Instrument, USA) avec une géométrie de type « vane ». La capacité de rétention d'eau et d’huile des ingrédients sélectionnés sera réalisée. La solubilité des ingrédients sera évaluée en fonction du pH (4-10). Les propriétés moussantes, gélifiantes et émulsifiantes des ingrédients seront mesurées. Ces travaux permettront d’identifier les ingrédients qui ont un fort potentiel d’incorporation dans les aliments ainsi que les applications adaptées à leur fonctionnalité et ainsi d’offrir de meilleurs outils pour que les entreprises puissent développer efficacement des aliments mettant en vedette ces nouveaux ingrédients.Les principaux intérêts scientifiques du Dr Turgeon sont l'étude des interactions moléculaires dans les aliments pour comprendre la fonctionnalité (propriétés gélifiantes, moussantes et émulsifiantes) des protéines et des polysaccharides. Ces connaissances peuvent permettre de contrôler la structure des aliments, un facteur clé de la stabilité des produits, de leurs propriétés organoleptiques et nutritionnelles. Intérêts: Fonctionnalité des produits laitiers, impact des étapes du procédé, lien chimie alimentaire et sciences culinaires. Récemment, nos connaissances sur les systèmes de protéines-polysaccharides ont permis de développer des concepts utiles pour des applications nutritionnelles (ex : rôle de la matrice alimentaire laitière sur leurs propriétés nutritionnelles).Dr Turgeon’s main scientific interests are on the study of molecular interactions in food to apprehend the functionality (gelling, foaming and emulsifying properties) of proteins and polysaccharides. This knowledge should allow controlling the food structure which is the key to food product stability, organoleptic properties but also its nutritional properties. Topics of interest: Functionality of dairy products, impact of processing steps, link between food chemistry and culinary sciences. Recently, our knowledge on protein-polysaccharide systems were used to develop concepts useful for nutritional applications (ex: Understanding of the role of dairy food matrix on their nutritional properties). The student will study the functionality of these new ingredients. He will perform the data collect and write a scientific report at the end of the project. He will be integrated in the research team comprising graduate students (2 PhD and 2 MSc) and a research assistant.L'étudiant étudiera la fonctionnalité de ces nouveaux ingrédients. Il effectuera la compilation des résultats et la rédaction d'un rapport scientifique. Il sera intégré à l'équipe de recherche comprenant (2 PhD et 2 MSc) et une professionnelle de recherche.The student sought must have a research interest in food. The student must have teamwork skills and be meticulous. English and/or French language skills an asset.
Communément les itinéraires sont représentés par sur des cartes par une sémiologie graphique reconnue : points de départ et d’arrivée représentés par des symboles (drapeau à damier, par exemple) et axes de l’itinéraire par des couleurs (rouge par exemple). Des travaux déjà réalisés ont mis en avant le fait que disposer d’une variété de représentations d’un même itinéraire était un atout pour aider les utilisateurs en situation de handicap lors de phases de planification et guidage de leurs activités de déplacement. Une telle variété de représentations se décline par un itinéraire combinant couleur et symboles sur une carte, usage de photographies, de textes et paroles d’orientation, intégration de la réalité augmentée, exploitation d'éléments sonores et vibrant, …. L’objectif principal de ce projet est de concevoir et développer un générateur de représentations d’itinéraires personnalisés lors d’une action de déplacement (système de guidage). Il ne sera donc pas question de produire des itinéraires (segments routiers par exemple), mais plutôt de les compléter avec des propositions de représentations variées. Pour atteindre cet objectif, l’étudiant devra au préalable mener une étude sommaire sur les possibles systèmes de guidage existants. Cette étude servira à mieux comprendre les forces et faiblesses de ces solutions quant à leur usage. Par la suite, l’étudiant sera amené à concevoir et à développer un service web de génération d’itinéraires, en repartant d’applications et de données déjà disponibles, et en y intégrant de nouveaux mécanismes pour rendre plus plastique les itinéraires selon des contextes d’usage à définir. Une interface cliente web simple devra également être développée pour montrer les résultats produits par le générateur. Le projet s’inscrit à la croisée des domaines scientifiques de la géovisualisation et de la plasticité des interfaces utilisateurs. La géovisualisation vise le développement de nouvelles méthodes et outils de visualisation des données géospatiales. Basée sur des disciplines telles que l’informatique, la cartographie, les sciences cognitives et l’interaction homme-machine, la géovisualisation offre différentes façons de présenter, d’explorer, de découvrir et d’analyser des données géospatiales. Tout ceci implique de concevoir et développer des solutions géo-informatiques. La plasticité des interfaces utilisateurs vise à rendre adaptable et adaptative les interfaces selon leur contexte d’usage lié à l’utilisateur, la plateforme employée et l’environnement.  Dans le cadre de ce stage, l’étudiant sera amené à:- Apprendre les notions liées aux données spatiales, aux itinéraires, à la géovisualisation et à la plasticité des interfaces homme-machine;- Identifier et définir des critères d’analyses et de comparaisons de solutions d’aide à la navigation/guidage dans une optique de géovisualisation; - Évaluer ces solutions selon les critères préalablement définis; - Concevoir une architecture technique et logicielle de génération d’itinéraires orientée « plasticité »; - Développer un service web de diffusion des représentations des itinéraires générés. L’étudiant sera basé à l’Université Laval (www.ulaval.ca), au Département des sciences géomatiques (www.scg.ulaval.ca) et pourra réaliser ses travaux au sein du Centre de recherche en géomatique (www.crg.ulaval.ca), l’un des plus grands pôles de recherche en géomatique au monde, reconnu pour son innovation et son leadership en R&D dans le domaine des sciences et des technologies géospatiales. Le CRG offre aux étudiants un environnement d’accueil chaleureux, enrichissant et stimulant. Il accueille chaque année plusieurs stagiaires internationaux. Maîtrise des langages de programmation orientés web : Javascript, HTML, CSS, AJAX, php, servlet, jsp, Java EE, ....L'expérience dans les réalisations de stages techniques et/ou de projets orienté web sera considérée avec attention. Des compétences en systèmes d'information géographique et/ou interfaces homme-machine seraient un plus.Un attrait et un intérêt pour le sujet devront être clairement démontrés. 

La compréhension du comportement des cellules sur une plate-forme personnalisée devient de plus en plus critique de nos jours pour étudier l'interaction des cellules avec leur environnement. À titre d’exemple, c'est le cas pour la médecine personnalisée. Cependant, grâce à la microfluidique, il est maintenant possible de traiter de nombreuses micro-plates-formes de culture cellulaire pour les analyser séparément.Dans ce projet, l'objectif est de développer une plate-forme automatisée pour l'analyse du comportement cellulaire sur un environnement contrôlé. La plate-forme automatisée consiste en une architecture mécaniquement conçue pour effectuer plusieurs types d'analyse sur une plateforme à plusieurs puits.Our research group main expertises consist of design of new devices based on heterogeneous technologies such as microelectronics, MEMS and microfluidics to understand the brain and body biological dysfunctions in order to provide new therapies based on biotechnology. Our research group is also focusing on the development of new microsystems to monitor water quality.les principaux axes de notre groupe sont la conception de nouveaux dispositifs hybrides utilisant la microélectronique, les MEMS et la microfluidique pour une meilleure compréhension des échanges moléculaires au niveau du cerveau et le désordre chimique qui peut y survenir. Notre objectif est d'ouvrir une voie pour de nouvelles thérapies pour les maladies neurodégénératives. Notre groupe de recherche se concentre aussi sur le développement de nouveaux microsystèmes pour le contrôle de la qualité de l'eau.1- Propose a mechanical substrate for the platform (it must be available in the market)2- Design the electronic system to control different components of the platform3- Programming the platform4- Characterization5- Publication2- Concevoir le système électronique pour contrôler différents composants de la plate-forme3- Programmation de la plate-forme4- Caractérisation5- PublicationStudent in electrical / electronic engineers are welcome to apply for this project. Students must have good skills in discrete circuit design. Programming background (C/C++, C#, python or equivalent). This project may require skills on Microcontroller or FPGA  also .
L'objectif de ce projet est de concevoir une nouvelle génération de capteurs d'humidité basés sur des capteurs capacitifs. Le projet consiste en une analyse de nouveaux matériaux comme interface de capteur d'humidité. En outre, l’étudiant doit concevoir le circuit correspondant pour détecter le changement de propriétés du matériau. Le système complet doit être compact et il peut être alimenté par une batterie. La bio-interface est basée sur un matériau développé à l’Université Laval.Our research group main expertises consist of design of new devices based on heterogeneous technologies such as microelectronics, MEMS and microfluidics to understand the brain and body biological dysfunctions in order to provide new therapies based on biotechnology. Our research group is also focusing on the development of new microsystems to monitor water quality.les principaux axes de notre groupe sont la conception de nouveaux dispositifs hybrides utilisant la microélectronique, les MEMS et la microfluidique pour une meilleure compréhension des échanges moléculaires au niveau du cerveau et le désordre chimique qui peut y survenir. Notre objectif est d'ouvrir une voie pour de nouvelles thérapies pour les maladies neurodégénératives. Notre groupe de recherche se concentre aussi sur le développement de nouveaux microsystèmes pour le contrôle de la qualité de l'eau.1- Analysis of material properties for the biointerface2- Design of the electronic circuit3- Characterization of the complete system4- Publication1- Analyse des propriétés des matériaux.2- Conception du circuit électronique.3- Caractérisation du système complet.4- Publication.Student in electrical / electronic engineers are welcome to apply for this project. Students must have good skills in discrete circuit design. Programming background (C/C++, C#, python or equivalent). This project may require skills on Microcontroller or FPGA  also .
La propagation alarmante de la résistance aux antibiotiques chez plusieurs souches de bactéries pathogènes est devenue un problème majeur dans le traitement des infections bactériennes. Il y a donc un besoin urgent pour de nouveaux composés antibactériens efficaces avec des modes d’action novateurs. Dans ce contexte, plusieurs molécules prometteuses ont été identifiées et parmi celles-ci notre laboratoire s’intéresse particulièrement aux bactériocines. Les bactériocines sont une famille de protéines de faible poids moléculaire d’origine bactérienne et dotées d’une très forte activité antimicrobienne. Comme elles démontrent des activités inhibitrices in vitro contre un grand nombre de bactéries pathogènes cliniquement importantes, les bactériocines sont de plus en plus considérées comme une alternative potentielle aux antibiotiques. Cependant, il existe peu de données sur leur comportement in vivo.Avec une bactériocine anti-Gram- et une anti-Gram+ comme modèles, les objectifs du projet sont de : 1) faire le design et la synthèse chimique d’analogues des bactériocines modèles; 2) évaluer leur biodisponibilité et leur stabilité dans le tube digestif et 3) effectuer des études structure-activité pour améliorer les propriétés pharmacologiques et modifier le spectre d’action. Le but ultime est d’utiliser ces analogues dans le contrôle des bactéries pathogènes au niveau du tractus gastro-intestinal. Notre stratégie pour augmenter la résistance aux protéases et l’activité est d’utiliser une approche peptidomimétique sur les bactériocines modèles. Le comportement des bactériocines et leurs analogues dans le tube digestif sera évalué dans un simulateur du tractus gastro-intestinal humain. Des analyses par LC-MS permettront d’identifier les modifications induites lors du passage et d’orienter le design d’analogues plus stables et l’optimisation des propriétés pharmacologiques. L’activité antibactérienne des composés sera évaluée par des tests de diffusions sur gélose et de microtitration. Ces travaux permettront de développer de nouvelles molécules antibactériennes et de déterminer leurs potentiels pour des applications au niveau médical, vétérinaire et alimentaire. The resistance to therapeutic agents has become a major challenge in the treatment of infectious diseases. This public health problem often faces very limited treatment options. In this context, the discovery of new highly effective anti-infective agents becomes increasingly urgent. Our laboratory is particularly interested in the discovery and development of new antimicrobial agents. Our strategy to reach the objectives in our different research projects is multidisciplinary and combines medicinal chemistry, organic and peptide synthesis with approaches in biochemistry, microbiological, bioinformatics and pharmacology.L’augmentation de la résistance aux agents thérapeutiques est devenue un défi majeur dans le traitement des maladies infectieuses. Ce problème de santé publique fait souvent face à des options thérapeutiques très limitées. Dans ce contexte, la découverte de nouveaux agents anti-infectieux hautement efficaces devient de plus en plus urgente. Notre laboratoire s’intéresse particulièrement à la découverte et au développement de nouveaux agents antimicrobiens. Notre stratégie pour atteindre les objectifs des différents projets de recherche est très multidisciplinaire et combine la chimie médicinale, la synthèse organique et peptidique avec des approches biochimiques, microbiologiques, bioinformatiques et pharmacologiques. A specific research project from our research program will be awarded to the candidate. The candidate will be paired with a doctoral student and will have to synthesize, purify and characterize the peptidic analogs as well as conducting biological assays and structure-activity relationship studies to optimize the activity and pharmacological properties of the model bacteriocins and their analogs.Un projet de recherche précis et intégré au programme de recherche du groupe sera attribué au candidat. Le candidat sera jumelé à un étudiant au doctorat et aura comme rôle de synthétiser, purifier et caractériser les analogues peptidiques en plus d’effectuer des tests biologiques et des études de relation structure-activité pour optimiser l’activité et les propriétés pharmacologiques des bactériocines modèles et de leur analogues.The candidate will have the opportunity to design, synthesize, purify and characterize biologically active molecules. Biological tests and structure-activity relationship studies will also be needed to understand the mode of action of these antibacterial molecules and optimize their activity and pharmacological properties. The project integrates approaches from several disciplines and offers to the candidate a multidisciplinary training in medicinal and organic chemistry, peptide synthesis, pharmaceutical sciences and microbiology.The proposed research project requires basic skills in organic chemistry or biochemistry and the candidate should demonstrate interests in organic and medicinal chemistry as well as microbiology and pharmaceutical sciences.

Nucleoside triphosphate diphosphohydrolases (NTPDases) and other ectonucleotidases are enzymes that hydrolyze nucleotides at the cell surface.  These nucleotides affect various biological functions via the activation of nucleotide (P2) receptors.  To state a few examples, we observed that inflammatory processes, thrombosis and bone formation (in bone diseases) are all affected by the activity of these enzymes.  In collaboration with chemists specialized in nucleotide research from Israel, Pakistan and Germany we have developed several inhibitors of these enzymes.  These inhibitors are synthetized with the medium term goal to regulate the above biological functions (each being specific for a single ectonucleotidase).  Before we can test these novel molecules on ectonucleotidase activity we will need to express the recombinant form of each of these enzymes in a mammalian expression system (such as COS-7) and partially purify these enzymes.  The expression level and activity of these prepared proteins will be confirmed and evaluated by Western blot and activity assays etc.  The novel potential inhibitors will be tested for potency and specificity on each of these ectonucleotidases for the identification of both general inhibitors and specific inhibitors.This project is not only for basic research but also have potential for clinical applications in the future for the best molecules identified.  Nucleoside triphosphate diphosphohydrolases (NTPDases) and other ectonucleotidases are enzymes that hydrolyze nucleotides at the cell surface.  These nucleotides affect various biological functions via the activation of nucleotide (P2) receptors.  To state a few examples, we observed that inflammatory processes, thrombosis and bone formation are all affected by the activity of these enzymes.  In collaboration with chemists specialized in nucleotide research from Israel, Pakistan and Germany we have developed several inhibitors of these enzymes.  These inhibitors are synthetized with the medium term goal to regulate the above biological functions (each being specific for an ectonucleotidase).  The trainee will execute the project detailed above.  All the techniques used by the students are all routinely performed in my laboratory.  This project is therefore ideal for the training of a young an ambitious student as if the work is well done it will lead to a least a paper where the trainee will participate as a co-author.Background in biochemistry, cell culture and enzymology in both theory and practice would help.  
L’étude électrochimique de la diffusion fournit beaucoup d’informations relatives à la cinétique des molécules. Par exemple, cette étude peut fournir des détails sur la façon dont les molécules réagissent les unes avec les autres en termes de résolution spatiale et temporelle. Avec l’émergence de la microfluidique, cette approche est devenue plus efficace. En effet, il est possible d’étudier le comportement des molécules dans un très petit volume dans un environnement contrôlé.Dans ce projet, l’objectif est de construire un système qui peut fournir des informations sur le comportement des molécules avec une haute résolution spatiale et temporelle. Ce système consiste en la fabrication d’une plate-forme microfluidique avec du PDMS et des électrodes sur un PCB en plus de l’optimisation d’un potentiostat conçu pour une détection en temps réel avec une grande sensibilité et précision.Le projet comporte deux phases : la phase 1 consiste en la caractérisation de la plate-forme microfluidique utilisant un potentiostat commercial et un multiplexeur. La deuxième phase consiste en l’optimisation du potentiostat développé dans notre laboratoire pour un système de détection électrochimique embarqué.Ce projet est multidisciplinaire et est basé sur une collaboration entre le département de génie chimie et génie électrique et génie informatique de l’Université Laval.Our research group main expertises consist of design of new devices based on heterogeneous technologies such as microelectronics, MEMS and microfluidics to understand the brain and body biological dysfunctions in order to provide new therapies based on biotechnology. Our research group is also focusing on the development of new microsystems to monitor water quality.Les principaux axes de notre groupe sont la conception de nouveaux dispositifs hybrides utilisant la microélectronique, les MEMS et la microfluidique pour une meilleure compréhension des échanges moléculaires au niveau du cerveau et le désordre chimique qui peut y survenir. Notre objectif est d'ouvrir une voie pour de nouvelles thérapies pour les maladies neurodégénératives. Notre groupe de recherche se concentre aussi sur le développement de nouveaux microsystèmes pour le contrôle de la qualité de l'eau.First opening:Student will propose and design described system as follow1- Microfluidic system design and electrodes 2- Preliminary characterization using mulitplexer and commercial potentiostat3- Optimization of the home-made potentiostat4- Final characterizationSecond opening:1- Microfluidic system design and electrodes 2- Data analysis of the electrochemical imaging systemDeux postes sont disponibles pour ce projet : Premier poste : Les étudiant en génie électrique / électronique sont invités à postuler pour ce projet. Les étudiants doivent avoir de bonnes connaissance dans la conception de système électronique ainsi qu’en programmation (exemple : LabVIEW , C / C ++ , C # , python ou équivalent) . Ce projet peut nécessiter des compétences en Microcontrôleur ou FPGA également. Deuxième poste : Les étudiant en chimie, génie chimique , génie biologique sont invités à postuler pour ce projet. Des connaissances ou de l'expérience en électrochimie est obligatoire.Two openings are available for this project:First openingStudent in electrical / electronic  engineering are welcom to apply for this project. Students must have good skills in system designProgramming background may be helpful for this project such as LabVIEW, C/C++, C#, python or equivalent).This project may require skills on Microcontroller or FPGA  also .Second opening:Student in chemistry, chemical engineering, biological engineering are welcom to apply.  A backrgound or experience in eletcrochemistry  is mandatory.
L'apprentissage semi-supervisé est considéré par plusieurs comme l'avenir de l'apprentissage machine, car il permet d'exploiter des jeux de données avec très peu d’échantillons étiquetés. Considérant qu’il est souvent à la fois simple d’obtenir des données non-étiquetées et coûteux de les identifier, cette approche optimise l’utilisation des ressources. Dernièrement, l’application de l’apprentissage semi-supervisé aux réseaux neuronaux profonds (RNP) a ouvert un nouveau monde de possibilités. À titre d’exemple, sur le jeu de données MNIST, dont le but est l’identification de chiffres manuscrits, un réseau neuronal peut apprendre en utilisant moins de 0.2% (à peine quelques centaines) d’exemples étiquetés, et ce en obtenant une précision comparable à celle d’un réseau utilisant toutes les données disponibles. Cependant, les travaux utilisant RNP semi-supervisé sont limitées à quelques tâches et ensembles de données. En outre, on ne sait pas quelle est la configuration qui est la plus efficace pour différentes tâches ou jeux de données. Cette connaissance pourrait apporter une amélioration significative du temps requis et des performances obtenues lors de la mise en place d'une RNP pour une nouvelle tâche d’apprentissage semi-supervisée. Finalement, l’efficacité et les applications des réseaux à échelle sur des architectures plus complexes telles que les réseaux récursifs (RNN) sont encore à démontrer. Nous souhaitons expérimenter différentes configurations (ex., type de réseau, topologie, taux d'apprentissage) pour différentes tâches d'apprentissage semi-supervisées, incluant des problèmes qui n’ont pas encore fait l’objet d’études poussées en semi-supervisé. La mise en œuvre se fera dans le langage Python, en optimisant la configuration des RNP à l’aide de la librairie TensorFlow. Nous aimerions utiliser ces expérimentations pour mesurer l'impact relatif des configurations associés à tâche donnée ou à un jeu de données. Le résultat principal du projet sera la mise en œuvre de ces RNP, accompagné d'un rapport sur l'impact relatif des différentes configurations de réseau expérimentées.My team is specialized in the engineering of intelligent systems, more specifically systems involving machine learning and evolutionary computation. Our research involves a variety of methods (e.g., deep learning, ensemble methods, evolutionary-based machine learning, online learning, probabilistic model-based optimization) applied to a variety of domains (e.g., pattern recognition, sensor networks, smart cities, smart grids, IoT).Notre équipe de recherche est spécialisée dans l’ingénierie de systèmes intelligents, en particulier les systèmes impliquant de l’apprentissage automatique et des algorithmes évolutionnaires. Nos travaux de recherche impliquent une variété de méthodes (ex. apprentissage profond, méthodes par ensemble, apprentissage basé sur l’évolution, apprentissage en ligne, optimisation à base de modèles probabilistes) appliquées à une variété de domaines (ex. reconnaissance des formes, réseaux de capteurs, villes intelligentes, réseaux électriques intelligents, objets interconnectés).The intern will be in charge of her/his project, with a weekly meeting with the supervisor and day-to-day interactions with graduate students. The intern will design and implement the method and the experimental test bed defined for the project. Proposed method will be assessed through experiments made on dedicated GPU computing servers. A complete and detailed technical report will be prepared to present the approach, experimental protocol, detailed results and their analysis. We expect the technical report to be of a good level, to serve as the basis of a scientific paper on the outcome of the project.La/le stagiaire sera responsable de son projet, avec des rencontres hebdomadaires avec le superviseur et des interactions quotidiennes avec des étudiants gradués. La/le stagiaire sera responsable de concevoir et implanter la méthode et le banc de test expérimental du projet. Les méthodes proposées seront évaluées par des expérimentations faites sur des serveurs de calculs de type GPU. Un rapport technique complet et détaillé sera préparé pour présenter l’approche suivie, le protocole expérimental, les résultats détaillés et leur analyse. Un rapport technique d’un bon niveau est attendu, pouvant servir à la base d’un article scientifique présentant le projet.We are looking for students doing a degree in computer engineering, computer science, electrical engineering, statistics, or related speciality. A good background in mathematics (linear algebra, calculus, probability and statistic) is essential. Some knowledge and an interest for machine learning and artificial intelligence is an asset. Strong programming skills is also required, mastering of the Python language being a plus. Aptitude for technical writing in English is also important, as we expect the student to write technical reports, and possibly scientific papers. Knowledge of French is a plus, although not required.

Our first objective is to perform an extensive chemical survey of approximately 10 native plant species growing in Southern Saskatchewan: We will identify and quantify compounds within each species to provide a chemical “fingerprint” for general identification. This broad view survey will characterize the plants through their chemical bioactive components. Plant diversity is appreciated through their chemical structure. Traditional Indigenous medicine is holistic in nature and characterizing their chemical bioactive compounds is inclusive of these active components in the plant. Crude metabolites of the species selected will be obtained using Soxhlet and orbital shaker extraction with methanol at low temperature using environmentally benign techniques where green solvents are used or relatively non-toxic solvents are recycled for repeated use. Filtration, preparative column chromatography, and recrystallization will then be implemented to prepare both crude and pure extracts for quantitative analysis. Once purified, the components of each sample of each species will be quantified using the above methods. GC-MS (gas chromatograph-mass spectrometer), HPLC (high-performance liquid chromatograph), and NMR (nuclear magnetic resonance) spectroscopy will be used for elucidation of secondary metabolites in plants.  Our second objective is to perform a thorough investigation of medicinally interesting components and their associated structure for secondary metabolites that are present in abundant quantity. This will allow us to use selected plants in our survey as sources for complex molecules which would otherwise be prohibitively expensive to synthesize through traditional organic chemistry methodology. The plant metabolite-analysis stage will provide insight into the most chemically diverse and promising species. In light of the decrease in the native prairie plants, our research objective is to study Saskatchewan native prairie plants and how their bioactive components relate to their traditional and medicinal uses. Our research objectives are 1) To perform an extensive chemical survey of approximately 10 native plant species growing in Saskatchewan and 2) To perform a thorough investigation of medicinally interesting components and their associated structure for secondary metabolites present in abundant quantity. This research will help to preserve these native plants and their cultural significance through better awareness and appreciation of their bioactive compounds and their traditional uses. The student will help us in the lab during these analyses:- Soxhlet extraction- Silica gel column chromatography- High-performance liquid chromatography (HPLC)- Gas chromatography (GC)- Gas chromatography-mass spectrometry (GC-MS)- Infrared spectrometry (IR)- NMR spectrometryThe student will participate in plant harvesting with Elders.The student will write a report at the end of the internship.The student should have the following skills/background:- An interest to learn about chemistry and plant biology.- An interest to learn about Indigenous knowledge and culture.- Chemistry experience/knowledge with these methods/instruments:- Soxhlet extraction- Silica gel column chromatography-       High-performance liquid chromatography (HPLC)- Gas chromatography (GC)- Gas chromatography-mass spectrometry (GC-MS)- Infrared spectrometry (IR)- NMR spectrometry- Plant harvest on the land.
L'histoire des relations entre francophones et anglophones au Canada n'a pas encore été étudiée sous l'angle des fêtes nationales. Vous aurez l'occasion d'explorer les perceptions qu'avaient les Anglo-Canadiens des fêtes nationales francophones, la façon dont ces perceptions ont évolué au fil du temps, et les différences qui pouvaient exister entre régions du Canada. Une telle étude pourrait nuancer les analyses existantes des relations entre francophones et anglophones au Canada, vu qu'elles sont souvent ancrées dans le domaine de l'histoire constitutionnelle. Enfin, vous placerez les données recueillies dans un contexte mondial, en traçant des parallèles avec d'autres États multinationaux en Occident. History of francophone minorities in Canada, in particular the history of French Canadian & Acadian nationalisms. Histoire des minorités francophone au Canada, en particulier l'histoire des nationalismes canadiens-français et acadien.Read historical newspapers available on microfilm and scan relevant articlesPerform a literature review (French-English relations in Canada; the study of national holidays; stateless nations)Lire des journaux sur microfilm et numériser les articles pertinents.Effectuer une revue de la littérature scientifique (relations entre francophones et anglophones au Canada; l'étude des fêtes nationales; les nations sans État)ability to synthesize material meticulousness 

My project focuses on how bodies in Romanticism react to “foreign objects” that these same bodies incorporate. In other words, I’m interested in how the body becomes other to itself in peculiar and acute ways in Romanticism. This is especially urgent in the Romantic period since, in the immediately-preceding Enlightenment, the body became the basis for empirical science. The Enlightenment body is a “machine” ostensibly under the mind’s control and yet it enjoys an existential reality that exceeds mere thought, that lends weight to otherwise purely speculative thinking. So, we need the body to ground knowledge—but can we trust it? “Romanticism’s Foreign Bodies” concerns the body's encounter with its own immanent strangeness in both cultural and philosophical registers, focusing on literature, philosophy, and medical science in the Romantic period. The project asks questions like: how do “other” bodies in social and political terms—especially Jewish bodies—threaten the sense of nation? And: how does the biological body both ground empirical knowledge and raise questions about the reliability of that knowledge? The project also involves building a digital archive of Romantic medical terms that also have literary application. Medical texts from the 18th and early 19th centuries define key terms (eg. hysteria, gout, hypochondriasis, etc.) in various, often weird ways, with the meaning of some terms evolving quite dramatically over time. For instance, in 1730 “hypochondriasis” means a stomach complaint whereas by 1809 it is a nervous disorder of the imagination. At present, no resource exists that visualizes the evolution in the meanings of these sorts of terms. Such a database would prove valuable in the book’s response to the central research questions. My research centres on English and European literature, culture, and thought of the Romantic period (c. 1780-1830). To date, I have published on topics within this period such as the Gothic, historiography, genre, philosophy, and poetics. My last book focused on how the Romantics understood themselves as historical people; I analyzed the rise in popular and literary forms of prophecy as a way to investigate this question. In my current research project, I expand on questions of embodiment and am interested in how Romantics related to the body as a means to and object of knowledge.Thanks to various digitization projects such as HathiTrust, Eighteenth-Century Collections On-line, and archive.org, scholars have in recent years gained access to a vast archive of textual data. The existence of such data has made possible scholarly projects in the humanities that shift from close reading to what Franco Moretti calls “distant reading”: a type of analysis that looks for trends in culture by building tools to sift tens of thousands of texts. Taking advantage of this material, the student will to help build a database of key terms, therein providing the foundation for various forms of subsequent visualization and analysis. This database will track the historical evolution of key terms and the webs of scholarly citation to provide a clearer picture not only how how medical terms evolve in medical discourse but also how they circulate within literary works. Students working on this project will not only learn about new research methods in digital humanities—like data mining—but also how to apply critical thought to the information generated in this way. Students will be invited to reflect on the research methods they are practicing and shape the project's direction. Students may also investigate tools—such as Silk—for creating interactive platforms through which to mobilize data by sharing them with a wider audience on-line. More specifically: students will work with digitized manuscripts from the 18th and 19th century. They will search these texts for key-words, record instances in which the terms appear, and transcribe the context in which the term is used. They will then enter this information into a spreadsheet. Once a certain "critical mass" of data is collected, the student will then help to visualize and interpret the data. The ideal student would have an interest in 18th and 19th century literature, history, and culture. S/he may also be interested in interdisciplinary approaches to literature, digital projects, database construction, and/or data visualization. No background in any of these areas is necessary, however. More important is a person who is motivated, organized, and curious. A willingness to learn about and use digital tools is key. Students should be strong readers of English. Some knowledge of or interest in medical history would be an asset but, again, not a requirement. 
Online auction fraud is on the rise because auctions give many opportunities for committing malicious activities. In-auction fraud (such as shill bidding) is the most difficult to detect as there is no evidence of it occurrence unlike pre/post auctions fraud (such as the non-delivery and non-payment of items). Users can easily manipulate the auctions, for example by using fake identities a shill bidder can increase the price of the auctioned items and gain profit from it.  Consequently, the real-time detection of in-auction fraud is crucial in order to prevent fraudsters from succeeding.  We would like to deploy a set of well-known binary classifiers to a large auction training dataset. We will also evaluate and compare the classification performance of these fraud classifiers based on the most relevant metrics.Fraud Detection in E-commerce: Online Auction Fraud; Adaptive Fraud Detection; Incremental Learning; Outlier Detection; SVM.Winner Determination in Reverse Auctions: Evolutionary Algorithms; Multi-Objective Optimization; Combinatorial Auctions; Winner Determination.-  Supervised learning techniques (like ANN, SVM and Random Forest) and their supporting tools.- Classification metrics.
The generalized crack distribution has recently been introduced as an extension of the Birnbaum-Saunders distribution and the three-parameter Gaussian crack distribution. This new class of distributions has a greater flexibility to fit various data distribution shapes and thus, it can be used for many applications including reliability theory, lifetime analysis, environmental studies, and catastrophic loss modelling for insurance and finance. The goal of this project is to build an R package containing R functions of the probability density functions, the cumulative distribution functions, random number generations, and the maximum likelihood estimations for a few specific generalized crack distribution families (Student's t and Generalized Gaussian crack distribution families).The newly built package will be made available publically so that any interested researchers and practitioners can try these flexible statistical models for their applications with no need to write their own R codes. My primary research interests include statistical modelling for insurance and finance, credit and operational risk modeling, dependence modeling, Insurance linked securities and extreme value theory. Review and revise several R functions on the Generalized Crack distributions; pdf, cdf, simulation, estimation.  Build an R package by composing these R functions.Some background in statistical models for survival and loss data, and good understanding about statistical inference.Skills/experiences in statistical computing (R programming), data analysis would be required.   
The research project will involve a survey of traditional knowledge in the area of health promotion among ethnocultural seniors.  Specific activities will include a literature review, participate in data collection and analysis, and complete a report in collaboration with the supervisor.My research program involves health promotion and falls/injury prevention among older adults with a multidisciplinary perspective (exercise, nutrition, and other components). I have worked extensively in the area of improving functional capacity and nutrition as well as reducing falls within home care, long term care, and with minority ethno-cultural communities.The student will support the literature review and data collection. Health background; experience in conducting survey research and familiarity with SPSS will be an asset; good command of English 
Our first objective is to perform an extensive chemical survey of approximately 10 native plant species growing in Southern Saskatchewan: We will identify and quantify compounds within each species to provide a chemical “fingerprint” for general identification. This broad view survey will characterize the plants through their chemical bioactive components. Plant diversity is appreciated through their chemical structure. Traditional Indigenous medicine is holistic in nature and characterizing their chemical bioactive compounds is inclusive of these active components in the plant. Crude metabolites of the species selected will be obtained using Soxhlet and orbital shaker extraction with methanol at low temperature using environmentally benign techniques where green solvents are used or relatively non-toxic solvents are recycled for repeated use. Filtration, preparative column chromatography, and recrystallization will then be implemented to prepare both crude and pure extracts for quantitative analysis. Once purified, the components of each sample of each species will be quantified using the above methods. GC-MS (gas chromatograph-mass spectrometer), HPLC (high-performance liquid chromatograph), and NMR (nuclear magnetic resonance) spectroscopy will be used for elucidation of secondary metabolites in plants.  Our second objective is to perform a thorough investigation of medicinally interesting components and their associated structure for secondary metabolites that are present in abundant quantity. This will allow us to use selected plants in our survey as sources for complex molecules which would otherwise be prohibitively expensive to synthesize through traditional organic chemistry methodology. The plant metabolite-analysis stage will provide insight into the most chemically diverse and promising species. In light of the decrease in the native prairie plants, our research objective is to study Saskatchewan native prairie plants and how their bioactive components relate to their traditional and medicinal uses. Our research objectives are 1) To perform an extensive chemical survey of approximately 10 native plant species growing in Saskatchewan and 2) To perform a thorough investigation of medicinally interesting components and their associated structure for secondary metabolites present in abundant quantity. This research will help to preserve these native plants and their cultural significance through better awareness and appreciation of their bioactive compounds and their traditional uses. The student will help us in the lab during these analyses:- Soxhlet extraction- Silica gel column chromatography- High-performance liquid chromatography (HPLC)- Gas chromatography (GC)- Gas chromatography-mass spectrometry (GC-MS)- Infrared spectrometry (IR)- NMR spectrometryThe student will participate in plant harvesting with Elders.The student will write a report at the end of the internship.The student should have the following skills/background:- An interest to learn about chemistry and plant biology.- An interest to learn about Indigenous knowledge and culture.- Chemistry experience/knowledge with these methods/instruments:o Soxhlet extractiono Silica gel column chromatographyo High-performance liquid chromatography (HPLC)o Gas chromatography (GC)o Gas chromatography-mass spectrometry (GC-MS)o Infrared spectrometry (IR)o NMR spectrometry- Plant harvest on the land.
In any area of fraud detection, the class imbalance is a real concern because it negatively impacts the classification performance that is biased towards the majority (non-fraud) class. The best designed approach to handle this imbalanced learning problem is data sampling (under-sampling and/or over-sampling) that is found to improve the classification efficiency. In this project, we will examine and compare several data sampling techniques that we apply to a large auction training dataset. We will also deploy a set of well-known binary classifiers to understand how the class imbalance impacts the classification results. Fraud Detection in E-commerce: Online Auction Fraud; Adaptive Fraud Detection; Incremental Learning; Outlier Detection; SVM.Winner Determination in Reverse Auctions: Evolutionary Algorithms; Multi-Objective Optimization; Combinatorial Auctions; Auction Design.The student will apply several data sampling techniques to an auction training dataset, and then compare their performance based on several classification metrics.Data sampling techniques: under-sampling, over-sampling, etc.Supervised classification techniques and supporting tools.
There is currently a gap in both the academia and industry sector for algorithms and tools that provide dynamic route mapping and optimization. Indeed, the literature on vehicle routing has focused only on static environments. Recent attempts to tackle vehicle routing in a dynamic environment have been reported but with a focus on traffic jams. The goal of this project is to develop a vehicle routing system that has the ability to operate in an evolving environment. The proposed system will come with a friendly Graphic User Interface (GUI) enabling a given user to solve a routing problem in an intuitive and interactive way. Given a set of constraints (impedances) and preferences initially provided by the user, the system will compute a set of suggested paths and returns them in an efficient response time. This is done in several stages where the proposedsystem interacts with the user in order to elicit his or her requirements and desires. The system will then search for the set of paths satisfying all the constraints and optimizing all the preferences. Once the set of suggested paths is presented to the user, this latter can select those solutions of his or her interest. The user has also the ability to modify some of the constraints or preferences in order to restrict or enlarge the set of solutions in an incremental manner.  We consider network routing as a particular case of a constraint optimization problem where the goal is to find a set of Pareto optimal paths from a source to a destination respecting all the constraints and optimizing a given utility function. This set should be updated anytime there is traffic jam, change of the vehicle or the driver.  Solving real life constraint applications such as configuration, timetabling, scheduling, planning, transportation, space missions and industrial process supervision naturally implies tackling the challenging problem of constraint solving in the presence of change, uncertainty and preferences. My main objective is to address these challenges in a unique constraint solving framework that should have the ability to manage, in a dynamic manner: 1. general as well as (numeric and symbolic) temporal constraints, 2. qualitative, conditional and quantitative preferences, 3. and uncertainty due to variability (such as weather conditions), missing information or lack of knowledge.The student will take part of this work by participating to the implementation ofthe proposed system for vehicle routing in a dynamic environment. This willinclude the following tasks.(1) Build a weighted graph from Google maps or Open Street Maps, as well asuser's constraints and objectives.(2) Implement the proposed Evolutionary Multi-objective Optimization (EMO)technique for finding the set of Pareto optimal paths. Here, the dynamic routingproblem will be modeled as a dynamic Constraint Satisfaction Problem (CSP)under preferences. Constraints are those requirements restricting movement,such as a traffic signal, stop sign, one-way street, or high traffic volume. Some ofthese constraints can be related to the vehicle (too heavy for some bridges or toolarge for some low-clearance bridges and tunnels), the driver or the load. Theutility function corresponds to those preferences related to cost, travel time,distance, toll, energy consumption and scenic value.(3) Evaluate the solving system by conducting experiments on different urbanand rural areas in Canada.Strong programming skills as well as a good background on Data Structures and Algorithms are required for this project.
Motion planning algorithms for single mobile robot have been intensively discussed in the previous years. In an environment that contains only stationary obstacles, path planning methods guarantee to return optimal paths in polynomial time if one exists. However, motion planning in a dynamic environment with moving obstacles is harder and requires an exponential time cost algorithm even for a two dimensional space. Moreover, the problem is more challenging if we are dealing with multiple mobile robot motion planning. In this research project, we will investigate the applicability of several techniques including stochastic local search, evolutionary techniques, constraint programming, reactive planning and multi agents, for multiple robot navigation in presence of moving obstacles.Solving real life constraint applications such as configuration, timetabling, scheduling, planning, transportation, space missions and industrial process supervision naturally implies tackling the challenging problem of constraint solving in the presence of change, uncertainty and preferences. My main objective is to address these challenges in a unique constraint solving framework that should have the ability to manage, in a dynamic manner: 1. general as well as (numeric and symbolic) temporal constraints,  2. qualitative, conditional and quantitative preferences, 3. and uncertainty due to variability (such as weather conditions), missing information or lack of knowledge. The student will be involved in the following tasks.(1) Study the different artificial intelligence techniques for robot motion planning in a static and a dynamic environment. These techniques include exact methods such as A* and its variants, evolutionary techniques such as genetic algorithms and swarm intelligence as well as reactive planning methods for multiple robot navigation.(2) Develop a hybrid methodology for multiple robot motion planning. This methodology will be based on the techniques listed above.(3) Implement the proposed methodology using a multi agent approach. The following agents need to be developed: simple reflex agent, reflex agent with state, goal-based agent and utility-based agent.(4) Evaluate the implemented navigation system using the Amigobot robots available in the department of Computer Science.Strong programming skills as well as a good background on Data Structures and Algorithms are required for this project.
The University timetabling is a challenging task that academic institutions face, every semester or year, when scheduling courses and exams. It is a well known discrete optimization problem where the goal is to satisfy a set of requirements (or hard constraints) while maximizing some preferences (or soft constraints). In the past decades many exact as well as approximation methods have been proposed to tackle this problem. For the sake of reducing the computation time and in order to be able to maximize the quality of the solution returned within a given deadline we are exploring a parallel and distributed approach including both exact and approximation methods. We model the university timetabling as a weighted Maximum Constraint Satisfaction Problem (Max-CSP) where the objective is to minimize soft constraint violations as much as possible. Weights are assigned to constraints and are based on a penalty function expressing violations of soft constraints. The exact method is based on the branch and bound algorithm preceded by a greedy approach for computing a good upper bound. Constraint propagation techniques are used to reduce the size of the search space which improves the time performance of the branch and bound algorithm. The approximation approach uses metaheuristics and is divided in three phases: a preprocessing phase, a construction phase and an enhancement phase. Metaheuristics correspond here to Stochastic Local Search (SLS) methods as well as evolutionary techniques. In particular, our modified version of the Extended Great Deluge (EGD) will be used as one of the SLS techniques. Evolutionary techniques are based on the Hierarchical Parallel Genetic Algorithm (HPGA) we have proposed and succesfully applied to solving Graph Coloring Problems (GCPs). The HPGA can therefore be applied to the University timetabling as this latter is one of the main GCP applications.Solving real life constraint applications such as configuration, timetabling, scheduling, planning, transportation, space missions and industrialprocess supervision naturally implies tackling the challenging problem of constraint solving in the presence of change, uncertainty and preferences. My main objective is to address these challenges in a unique constraint solving framework that should have the ability to manage, in a dynamic manner:1.  general as well as (numeric and symbolic) temporal constraints,2.  qualitative, conditional  and quantitative preferences,3. and uncertainty due to variability (such as weather conditions), missing information or lack of knowledge.  The student will take part of this work by participating to the implementation of the parallel and distributed system for a chosen university timetabling application. This will include the following tasks: (1) implement a temporal constraint propagation algorithm for detecting implicit temporal constraints in the preprocessing phase listed above, (2) apply the HPGA in both the construction and enhancement phases, (3) and evaluate the solving system by conducting experiments on instances taken from the ITC benchmarking datasets.Strong programming skills as well as a good background on Data Structures and Algorithms are required for this project.

Quel est le rapport entre le féminisme et le nationalisme? Ces deux idéologies sont souvent perçues comme étant antinomiques. Cependant, entre la fin des années 1960 et le début des années 1980, nationalistes et féministes ont fait cause commune dans plusieurs nations périphériques à travers l'Occident. Qu'est-ce qui a rendu ces alliances possibles?Cette problématique n'a pas attiré beaucoup d'attention de la part des chercheurs. Vous aurez l'occasion d'effectuer une revue de la littérature et d'identifier les possibilités de recherche empirique future. Les nations à être examinées incluent l'Écosse, le pays de Galles, la Catalogne et la Bretagne. History of nationalismsHistoire des nationalismes Perform a literature review (stateless European nations; relationship between feminism and nationalism)Identify archival fonds that may be consulted Effectuer une revue de la littérature (nations sans État en Europe; rapport entre féminisme et nationalisme)Identifier des fonds d'archives qui pourraient être consultés Ability to synthesize materialCan work independently 
Identifying new promising inoculant bacterial strains to improve plant crop performance is of interest to agricultural biotechnology industries and the farmers. The Yost lab investigates plant-microbe interactions with important food crops by using molecular tools and approaches such as functional genomics, which encompasses whole genome sequencing, RNA-Seq, high throughput mutagenesis, and microbial community profiling. Our main areas of focus include the interaction of rhizobia with legume crops such as peas and lentils as well as investigating plant growth promoting bacteria of canola. 
Individuals with spinal cord injury (SCI) can experience high levels of emotional distress, pain, and dependency, leading to decreased quality of life and increased health care costs. Due to the high rates of psychological distress and pain, clinical practice guidelines (CPGs) recommend the adjunct use of cognitive behavioural therapy (CBT) for the long term management of individuals with SCI. In current practice, CBT is typically delivered in person by a trained therapist either individually or in a group setting. However, not infrequently, access to suitable transportation to and from outpatient therapy appointments can be a potential barrier for many individuals with mobility challenges, including those with an SCI. The primary objective of the study is to explore the feasibility and effectiveness of guided Internet-delivered CBT (ICBT) among people with SCI. The proposed study will deliver an ICBT program developed at Macquarie University, Australia to individuals with SCI across Canada through the Online Therapy Unit website (www.onlinetherapyuser.ca). Participants will be recruited from across Canada through collaborations with established national service providers in SCI and non-governmental organisations representing and providing services to people with SCI. The ICBT program will be delivered over 8 weeks and consists of 5 modules. A trained CBT guide will contact study participants by email and telephone weekly to address questions and provide encouragement in completing the self-study activities. Participants will be administered comprehensive self-report questionnaires prior to the treatment. Primary outcomes will include: depression, anxiety, and pain; secondary outcomes will include: quality of life and treatment satisfaction. The study will provide access to health care service to SCI individuals with potential barriers to receiving standard treatment. This in turn may help to reduce health care costs and improve quality of life among the SCI population.I specialize in Clinical Health Psychology. My research has focused on: a) assessment and treatment of anxiety, depression, and health anxiety, in those with and without comorbid medical conditions;  and on b) understanding and improving the quality of health care in an attempt to reduce the burden of illness. Recent research has principally focused on improving mental health care through the use of Internet-delivered cognitive behaviour therapy (ICBT). I founded and now operate the Online Therapy Unit for Service Education and Research (onlinetherapyuser.ca) at the U of R. This unit delivers ICBT among a variety of patient groups in Canada.The role of the student will be to assist the Unit Director and Postdoctoral Research Fellow with: literature searchers in the area; recruitment; data management; patient follow-ups; basic data analysis; and dissemination activities. This will be an ideal position for a student who has an interest in learning more about SCI, online delivery of psychological services, research methods and analysis, as well as dissemination.  The student should be able to: be able to engage and communicate with a diverse group of individuals in a professional and confidential manner; problem-solve day-to-day tasks and issues; work with an interdisciplinary team; manage and collect outcome measures from study participants. Ideally, the student will have some background knowledge in research methods, chronic health conditions and social sciences. 
The project objective is to build a computational database that classifies spectral data on regular graphs on n vertices in an inductive manner.  Starting from the 1-regular case - a single n-cycle - one obtains all of the 2-regular graphs as joins of two n-cycles, all of the 3-regular graphs as joins of three n-cycles, etc.  Many of the new graphs created from the addition of a new cycle will be isomorphic (i.e. permutation equivalent) and thus produce the same spectral data. The spectral data we are interested in includes the eigenvalues and associated eigenspaces of the nxn adjacency matrix A of the graph.  We will also investigate the question of when the space of matrix polynomials in A is a subspace of an association scheme of order n, as it is a big conjecture in algebraic combinatorics that this should force the eigenvalues of A to be cyclotomic.  I work in algebraic combinatorics, representation theory, and computational algebra.  In algebraic combinatorics there are combinatorial structures like graphs that have algebraic realizations as matrices.  When these matrices happen to lie in algebraic structures like groups, polynomial rings, association schemes, or table algebras there are many algebraic tools from representation theory available that will help us investigate and uncover their properties.  Right now we need better classification results for association schemes, so I am interested in the questions: When does a graph lie in an association scheme? When is a table algebra realized as an association scheme?  In the course of the project the student will become familiar with the adjacency matrix model of a graph, computational number theoretic aspects of eigenvalues, eigenvectors, and eigenspaces, and the algebraic concept of an association scheme.  They will gain experience with modern computer algebra systems including SAGE and GAP.   Starting from the very smallest graphs on 3 and 4 vertices, the student will, with the assistance of the instructor, develop computer algorithms that can collect the spectral data on k-regular graphs on n vertices, sort the data into permutation equivalent families, and iteratively use it to collect the spectral data on (k+1)-regular graphs on n vertices.  Once all of the spectral data on k-regular graphs on n vertices has been collected, the professor and student will analyze the data and compare it with the data from k-regular graphs that appear in association schemes of order n.  Patterns for these graphs will be identified that will help to formulate theoretical conjectures about the graphs that occur in association schemes.  At least one course in linear algebra and computer programming is required.  A second course in each area would be an asset, as well as prior experience in the Python or C+ programming environments.  
This project will lead to better classification results for integral fusion rings of small dimension.  The project objective is to develop computer algorithms for classifying small fusion rings of fixed small rank and involution type for a given order.  To date the available algorithms are effective only for rank up to 4, where an order in the 10000's is reachable, but for rank 5 with symmetric involution similar algorithms prove to be ineffective and the classification has only been completed up to order 50.  We will seek to improve on both single-thread and parallel aspects of current algorithms to give classifications for as high an order as technical limitations allow.  I work at the crossroads of algebraic combinatorics, representation theory, and computational algebra.  A physical phenomenon like fusion requires a mathematical model.  One of these represents fusion as the result of a multiplication of two basis matrices.  Such basis matrices arise as realizations of the fusion rings (aka. table algebras) we study in algebraic combinatorics.  This is fruitful because there are many algebraic tools from representation theory available that will help us investigate and uncover the properties of fusion rings.    The student working on this project will become familiar with the algebraic model for the fusion concept and the basic algebraic structures of groups, rings, and algebras, and the fusion ring examples of association schemes and table algebras in algebraic combinatorics.  They will also gain experience with modern computer algebra systems including SAGE and GAP. They will analyze existing computational approaches to the classification problem, looking for algebraic and computational shortcuts that improve performance of these algorithms in both single-thread and parallel implementations.  At least one course in linear algebra, abstract algebra, and computer programming is required.  A second course in each area would be an asset, as well as prior experience in the Python or C+ programming environments.  
The project objective is to study and improve on existing computer algorithms for classifying small association schemes.  A 2007 Japanese effort claims a complete of association schemes of order up to 30, but its accuracy has not been independently verified and remains in question.  As this first classification was done in a single-thread computing environment, and many of the cases take a lot of computer time, we know that a parallel computing environment will be better-suited to this problem.I work in algebraic combinatorics, representation theory, and computational algebra.  In algebraic combinatorics there are combinatorial structures like graphs that have algebraic realizations as matrices.  When these matrices happen to lie in algebraic structures like groups, polynomial rings, association schemes, or table algebras there are many algebraic tools from representation theory available that will help us investigate and uncover their properties.  Right now the importance of these structures is becoming clear, so we need better classification results for association schemes and table algebras.  In the course of the project the  student will become familiar with this algebraic model of an association scheme and its connection to other basic abstract algebraic structures like groups and algebras.  They will also gain experience with modern computer algebra systems including SAGE and GAP. They will analyze existing computational approaches to the classification problem, looking for algebraic and computational shortcuts that improve these algorithms in both single-thread and parallel implementations, and develop computational methods for checking the accuracy of a complete list of association schemes of order n.At least one course in linear algebra, abstract algebra, and computer programming is required.  A second course in each area would be an asset, as well as prior experience in the Python or C+ programming environments.  
The project objective is to study and improve on existing computer algorithms that determine the lattice of fusions for association schemes of a given order n.  A "fusion" of an association scheme S of rank r is an association scheme whose basis is formed by "fusing" some nonidentity elements of S to produce a new association scheme of smaller rank with the same order. A 2007 Japanese effort produced an unverified classification of association schemes of order up to 30, but we still do not have an accurate lattice of fusion for orders 24, 28, and 30.  This program will seek to apply parallel computing techniques to complete the lattice of fusion for these orders as well as for some higher orders where partial classifications are known. I work in algebraic combinatorics, representation theory, and computational algebra.  In algebraic combinatorics there are combinatorial structures like graphs that have algebraic realizations as matrices.  When these matrices happen to lie in algebraic structures like groups, polynomial rings, association schemes, or table algebras there are many algebraic tools from representation theory available that will help us investigate and uncover their properties.  Right now the importance of these structures is becoming clear, so we need better classification results for association schemes and table algebras.  In the course of the project the  student will become familiar with this algebraic model of an association scheme and its connection to other basic abstract algebraic structures like groups and algebras.  They will also gain experience with modern computer algebra systems including SAGE and GAP. They will analyze existing computational approaches to the classification problem, looking for algebraic and computational shortcuts that improve these algorithms in both single-thread and parallel implementations, and develop computational methods for checking the accuracy of a complete list of fusions among a list of association schemes of order n.  At least one course in linear algebra, abstract algebra, and computer programming is required.  A second course in each area would be an asset, as well as prior experience in the Python or C+ programming environments.  
3-D printing is an additive manufacturing process that is gaining popularity for the fabrication of microwave devices due to the quick turn around time and the possibility of realizing structures that previously could not be fabricated. The manufacturing process also presents challenges that need extensive research work before the process can replace traditional machining techniques for the manufacturing of microwave filters and devices. To realize microwave devices, recent work has been presented where either a polymer (plastic) is printed and coated with a high quality conductor or metal is used as the primary material in the additive manufacturing process. The research work for this project will involve the design and characterization of microwave filters fabricated using an additive manufacturing process. The work will be done in collaboration with research partners in the U.S. and China.An essential device in any communication system is the filter required to pass and reject the desired frequencies, as spectrum is a controlled commodity. In microwave systems, this filter is usually a passive device using the appropriate material and technology, such as waveguides or microstrip transmission lines. These filters can be quite complex to achieve the desired filtering which results in the design of microwave filters being an important area of research. This area of research covers high end filters for satellite communications to miniaturized low cost filters required for mobile devices.The work for this project includes the following:- designing microwave filters for the additive manufacturing processes using a full wave electromagnetic solver- optimizing the filter dimensions to meet various filtering criteria- utilizing the space mapping technique for optimizing the filter designs- utilizing the reflected group delay technique for designing the filters- generating the appropriate files for the additive manufacturing process- comparing the simulation results to the measured results of the 3-D printed filters- characterizing the effects of the additive manufacturing process based on the measured results of the filtersThe student should be familiar with basic high frequency transmission line theory. It is preferable if the student is familiar with electromagnetic theory, waveguide theory, microstrip transmission line theory, and/or any optimization algorithms.  It is also beneficial if the student is familiar with MATLAB and any planar and/or full electromagnetic wave solvers such as Sonnet, ADS, Momentum, ANSYS HFSS and/or Microwave CST.

Avec un peu d'aide, l'étudiant choisira un nombre de solvants chimiques prometteurs après une recherche documentaire complète. Après une formation sur la cellule de mesure du pKa, il/elle mesurera ensuite le pKa des solvants sélectionnés (5 à 10). Après l'étalonnage de la cellule à l'aide de solutions tampons, les expériences seront effectuées à différentes températures. La densité, la viscosité, l'indice de réfraction, la vitesse du son et la tension superficielle de la meilleure amine seront mesurés à différentes concentrations et températures. Les résultats seront comparés avec ceux d'autres amines. Les données seront modélisées à l'aide de modèles classiquesOur research group, at the University of Regina, is a world leader in all aspects of  Carbon Capture. Our main objective is the development /screening of new chemical solvents for CO2 capture from Flue of natural gases. We have performed research related to  the solubility and   speed of reaction of CO2 in aqueous amine solutions. We have measured the  energy of regeneration, a key factor in making the process of greenhouse gas mitigation economically viable. We have also measure the properties of new solvent solutions (density, viscosity, refractive index, surface tension, and speed of sound).Notre groupe de recherche, à l'Université de Regina, est un chef de file mondial dans tous les aspects de la capture du dioxide de carbone. Notre objectif principal est le développement de nouveaux solvants chimiques pour la capture de CO2 emanant des chaudieres et dans le gaz naturel. Nous avons effectué des recherches sur la solubilité et la vitesse de réaction du CO2 dans les solutions d'amines aqueuses.Nous avons également mesuré les propriétés de nouvelles solutions des solvants (pKa, densité, viscosité, indice de réfraction, tension superficielle, et vitesse du son). The student will access the library search engines to perform a quick but thorough literature search. He (she) will work all the time, under my supervision, but in collaboration with MASc and PhD students in the research group. After training, he (she) will perform a calibration of the equipment by measuring the pKa of well-known amines.  He (she) will then proceed to measure the pKa of 5 to 10 new amines at different temperatures.  The measurements of the properties will also be modeled in terms of Excess volume and deviation from ideality. Data obtained will be modeled and compared to the best amines in the literature. The modeling will be done using Microsoft Excel. The objective is to find new fast reacting amines. If the results are promising and accurate, the student will then collaborate with a Phd student to write a manuscript for journal publication. ======================================================L'étudiant aura accès aux moteurs de recherche de la bibliothèque pour effectuer une recherche rapide mais approfondie de la littérature. Il (elle) travaillera tout le temps, sous ma supervision, mais en collaboration avec des MASC et des doctorants du groupe de recherche. Après la formation, il (elle) effectuera un étalonnage de l'équipement en mesurant le pKa des amines bien connues.  Il (elle) procédera ensuite à la mesure du pKa de 5 à 10 nouvelles amines à différentes températures.  Les mesures des propriétés seront également modélisées en termes d'excès de volume et de déviation par rapport à l'idéalité. Les données obtenues seront modélisées et comparées aux meilleures amines de la littérature. La modélisation sera effectuée à l'aide de Microsoft Excel. L'objectif est de trouver de nouvelles amines réagissant rapidement. Si les résultats sont prometteurs et précis, l'étudiant collaborera ensuite avec un doctorant pour rédiger un manuscrit pour la publication dans  une revue scientifique.A student with a Chemical/Environmental Engineering or Chemistry/Biochemistry background would be able to do this kind of experiment. Student will use Excel to model the data.
Ce projet se concentre sur le facteur humain dans la politique démocratique et plus spécifiquement sur ce qui constitue une intentionnalité démocratique - c'est-à-dire ce qui nous motive a agir démocratiquement. Autrement dit, ce projet cherchera à répondre à la question : qu'est-ce qui mène une personne à chercher à agir démocratiquement?Cette question peut être séparée en trois sous-questions interdépendantes :1. Les raisons de l'activité politique : ce qui motive une personne à être active politiquement, à poursuivre des buts politiques plutôt qu'immédiatement personnels;2. Les modes de l'activité politique : les structures qui permettent à une personne de devenir et de demeurer politiquement active;3. Les styles de l'activité politique : ce qui favorise des résultats et des processus démocratiques dans l'action.Je m'appuierai sur des auteurs de la tradition phénoménologique qui ont fourni des réponses à des parties de ces questions, en des termes différents. Je transformerai l'idée de Claude Lefort de la démocratie comme régime opposé au totalitarisme en une conception de la démocratie comme style d'action politique cherchant à renouveler la vie collective. Je reprendrai l'idée d'Iris Young d'une agrégation de personnes opprimées en une série et d'une formation de groupes pour contrer les effets de cette oppression, afin de mieux comprendre les structures sociales qui crée les modes de l'action démocratique - modes d'action qui définissent ensuite ce qui est possible au sein des institutions formelles. Je développerai aussi certaines raisons pour l'action politique sur la base de la conception de Tran Duc Thao d'horizons de sens conflictuels; la théorie de la violence de Frantz Fanon; et la critique du bonheur de Sara Ahmed et sa tentative de vivre une vie féministe.My work in social and political philosophy/theory is interdisciplinary but is mostly attached to phenomenology. My research revolves around two questions: (1) the manners in which we act together with and against others to transform the ways in which we coexist; and (2) the manners in which we already interact as the background for these actions. My focus is on the lived experiences a person can have in relation to the ideas and institutions among which they live; on the experience of intercultural relations; as well as on concerns relating to social justice and democracy that emerge from these experiences. Mon travail en philosophie/théorie sociale et politique est interdisciplinaire mais est surtout rattaché à la phénoménologie. Mes recherches tournent autour de deux questions : (1) nos manières d'agir avec et contre les autres afin de transformer nos modes de coexistence; et (2) nos manières préexistentes d'interagir comme arrière-plan pour ces actions. Je me concentre sur l'expérience vécue qu'une personne peut avoir des idées et des institutions au sein desquelles elle vit; sur l'expérience des relations interculturelles; ainsi que sur les problèmes de justice sociale et de démocratie qui émergent de ces expériences.The role of the student will be to assist with the research, mostly through bibliographical research and textual analysis. They will:1. Find and review the existing literature on democratic action;2. Find a wider variety of authors so as to rely on a diversity of experiences of politics (in terms of gender, culture, race, and language);3. Read and analyze books of philosophy and theory;4. Relate these ideas to (A) the Canadian context (about which the student will have a chance to learn) and to (B) the context of origin of the student (in the language(s) spoken by the student as well as French and/or English);5. Find testimonies, memoirs, biographies, and studies giving precise examples of democratic action and participation;6. The student will also be expected to find their own research question in this project and to prepare a paper on that topic by the end of their stay. As MITACS funds students who undertake a Master's project with the same institution where they complete their internship, this paper could be the basis of a Master's degree under my supervision - although taking advantage of this possibility is not a requirement for selection.Le rôle de l'étudiant.e sera de m'assister avec ces recherches, surtout par le biais de recherches bibliographiques et d'analyse de textes. Il s'agira de :1. Trouver et lire la littérature existante sur l'action démocratique;2. Trouver une variété plus large d'auteurs pour pouvoir se fonder sur une diversité d'expériences de la politique (en termes de genre, culture, race et langue);3. Lire et analyser des livres de philosophie et de théorie;4. Relier ces idées (A) au contexte canadien (il sera possible d'en apprendre davantage sur le Canada) et (B) au contexte d'origine de l'étudiant.e (y compris dans la ou les langue(s) parlées tout comme en français et/ou en anglais);5. Trouver des témoignages, autobiographies, biographies et études donnant des exemples précis d'action et de participation démocratiques;6. L'étudiant.e devra aussi trouver sa propre question de recherche au sein de ce projet et préparer un article sur ce sujet avant la fin de son séjour.Puisque MITACS subventionne les étudiant.e.s qui entament un projet de maîtrise avec la même institution où ils complètent leur stage, cet article pourrait être la base d'un diplôme de maîtrise sous ma direction - même si le fait de prendre avantage de cette possibilité n'est pas requise pour être choisi(e).Required:1. The student's background will be in philosophy, political science or sociology. They will have a strong interest and basic familiarity with theory/philosophy and in its practical application. Students in cultural/gender/postcolonial studies with the same background will also be useful for the project.2. The student will read and write proficiently in English and/or in French (both are an asset but not required).Non-required assets include:Familiarity with bibliographical research (training toward research on academic databases once in Regina is possible);Familiarity with political life and democratic institutions in Canada, France, or their country of origin.

Corrosion is one of the most severe operational problems in the carbon dioxide (CO2) absorption process using aqueous solutions of alkanolamines, especially when carbon steel is used for plant construction. To suppress such severe corrosion to an acceptable level, corrosion inhibitors are widely applied to this process. However, current corrosion inhibitors are heavy metals that are inherently toxic and potentially pose adverse impacts on human health and the environment. Due to the environmental regulations on the chemical use and disposal, handling of such toxic corrosion inhibitors and disposal of the process waste are restricted and costly. New corrosion inhibitors which are environmentally acceptable must now be discovered to provide alternatives to industry. The ultimate objectives of this research are therefore to develop cost-effective green corrosion inhibitors and establish best practices or strategy for an effective application of the developed green corrosion inhibitors. The research involves two main tasks: 1) theoretical screening and formulations of potential green corrosion inhibitors, and 2) performance evaluation of the formulated inhibitors. The developed green corrosion inhibitors together with the strategy for effective inhibitor application will be readily available in response to environmental regulations and industrial needs. These inhibitors are expected to replace current heavy metal inhibitors, thus reducing cost of waste disposal and health risk. Practitioners, especially process engineers, would be able to factor in the developed green corrosion inhibitors in their strategy for the design and operation of CO2 capture processes to reduce energy consumption and solution circulating rate or size of process equipment. This would lead to significant savings in both capital and operating costs for CO2 capture, which are otherwise limited by corrosion problems. This would make CO2 capture more economical and environmentally favorable.Dr. Veawab’s expertise is in the area of energy and environment. Her research centers around corrosion, green corrosion inhibitor, flue gas treatment particularly carbon capture, air pollution control, and renewable energy.Students will be assigned to perform literature search on corrosion and corrosion inhibition in CO2 absorption processes to ensure sufficient background and understanding of the problem domain. The students will then screen and select a group of potential corrosion inhibitors by checking toxicity, biodegradability and bioaccumulation of the potential chemicals. The audits of these characteristics will be done by examining the information of all materials involved, which can be obtained from the Material Safety Data Sheet (MSDS) and other inventories. Once the potential corrosion inhibitors are selected, the students will be assigned to perform corrosion experiments to evaluate inhibition performance of the selected corrosion inhibitors. Corrosion rate and behavior of the tested materials in the uninhibited and inhibited solutions will be determined by weight loss and electrochemical measuring techniques. At the end of internship, the students will be required to write a technical report on literature review, screening of corrosion inhibitors and experimental evaluation of corrosion inhibitor performance.Students are expected to have fundamental knowledge of corrosion science including electrochemistry for corrosion, basic corrosion testing skills (polarization and impedance), and basic chemistry laboratory skills (e.g. solution preparation and titration). 
The summer student with assist with cerebrovascular and cardiovascular data collection and analysis.Specifically, the student will help other Master Degree candidates in the lab to conduct concussion testing. Concussion testing includes the collection of physiological measurements (brain and heart) during our concussion testing protocol. The student will get an opportunity to learn how to use the medical equipment and to conduct the tests independently. In addition to physiology data collection, the student will learn to analyse and interpret the data. Data analysis will be a major focus of this summer research project. There is an an opportunity to also assist the in writing of a research paper(s) for publication.Our research laboratory focuses on the pathophysiology of mild traumatic brain injury (mTBI), or sport-related concussion. We assess cerebrovascular and cardiac physiology before and after mTBI, by using non-invasive equipment to measure cerebral blood flow, cerebral oxygenation, blood pressure, respiratory gas exchange and cardiovascular and heart rate indices.The student will: 1. assist other students in the laboratory in set up the medical equipment prior to experimentation, 2. operation some of the equipment independently, 3.  download research data collected during the research, 4. able to analyse the data using Excel software, 5. assisting in writing up project Methods, Results, and Discussion. The student will also conduction literature searches on specified topics.The student must be outgoing, self-confident, have critical thinking skills, and not reluctant to ask questions. The student must be independent and be able to work with limited guidance from time to time, and to complete projects with specified deadlines. The student must be well versed in using basic computer software, and must have a good understanding of how to use Microsoft Excel software for data analysis of physiological data. An understanding of statistical methods would be advantageous but not critical. The student must be able to conduct literature searches on specific topics related to the research.
My team which consisted of 4 undergrad students competed in the AgBOT Challenge in Indiana in May 2016. We won the competition. We stood first before teams from Purdue, Virginia-Tech, and Michigan State. The theme of the challenge was on "automated seeding".I would like to participate in the AgBOT challenge in 2018 and 2019. The intern will work closely with myself and my research team on further design and development of our fully automated rover, as a test bench, to try different motion planning and control strategies in a lab environment before trying them in the field.We were given a rover by the Climate Corporation which is equipped with exactly the same controllers and sensor payload used in the field. In particular, we have an RTK-GPS for precise navigation. The intern will work with this rover in a lab environment. He/she will be required also to conduct some outdoor tests as well.Robotics, mechatronics, control systems, and computer vision.I have collaborated with the following industries in Canada in the past:1- Evraz,2- Inuktun,3- 4Front robotics,4- Nexen Energy,5- Seed Hawk,6- MicroPilot.,7- The Climate Corporation.This project is a collaboration with seed Hawk (www.seedhawkseeder.com).1- Design of parts using CAD.2- script programming for navigation and control in Matlab and/or Python.3- basics of GUI design.4- kalman Filters.5- Basics of Signal Processing.6- statistical analysis of data.7- Engineering reporting.1- CAD.2- Design.3- Mechatronics.4- programming in Matlab and/or Python.5- Basics of Inertial Navigation.6- basics of RTK-GPS.7- web applications.8- remote sensing.9-sensors and instrumentations.10-unmanned systems.
To fine tune the design of a pipe cleaning robot developed in my research group. The idea is to develop a laser-optics technology through which the deposited material (scale build up) in a pipe can be precisely measured and incrementally removed by a set of rotary blades.This will decrease the chance of the robot getting stuck in the process and/or being damaged.Oil and Gas industry are interested. Inuktun (WWW.inuktun.ca) is my industry partner.The intern will be required to make some trips to Nanaimo in BC and work with the  Inuktun's engineers towards the final stage of his/her internship.My research revolves around robotics, mechatronics, control, and machine vision.I recently supervised a team of engineering students who participated in the AgBOT challenge in Indiana, in May 2016. We won the competition! We stood frist before teams from Purdue, Virginia-Tech, and Michigan State.I have done resaerch collaboration with the following companies in canada in the past:1- Evraz,2- Inuktun,3- 4Front Robotics,4- MicroPilot,5-IRD,6- Nexen Energy1- doing basic designs using CAD.2- implementing simple image processing and camera calibration routines using matlab/simulink/OpenCV.3- write scripts in Matlab.4- do the design of experiments for hypothesis testing and evaluation.5- apply basics of statistical analysis of data.6- engineering reporting.The intern will be supervised with a graduate student on a regular basis. I will have two 30-minute meetings with the intern per week during his/her internship. I wil provide him/her with the material to read and video clips to watch on a regular basis to learn about the aforementioned topics. CAD.Control systems.Computer vision.Matlab/Simulink.OpenCV.Image processing.Kalman Filters.visual servoing (basics)
offshore oil well platforms are supported by huge guy wires. Ocean waves and motion in the control stations would cause continuous change in tension and slack in the wires. This can cause failure in internal fibers in the wire, which would be invisible. Breakage of a large number of internal fibers can lead to a snap off with catastrophic consequences.This research project is on design and development of a submersible rope climbing robot that can move along underwater guy wires to probe them using on board sensors such as ultrasonic and vision.The faculty adviser, along with his graduate students, have developed a re-configurable rope climbing robot. Further modifications would be needed to make it fully autonomous and submersible. CAD, mechatronics, robotics, sensors and instrumentation, 3D printing.The student will be part of a research team supervised by Dr. Mehrandezh. The work will be done at the U. of Regina in collaboration with Inuktun in BC, Canada, and Co-op refinery in Regina, Canada.The intern will help graduate students on the design of systems and experiments, collecting data, data analysis, and programming. In particular, the intern will be required to investigate about the sensor payload to be carried by the robot witht he application sin inspecting Corrosion Under Insulation in the Co-op refinery in the city of Regina, which is 10 km from the adviser's lab.1- conducting literature survey on the state-of-the-art research.2- creating CAD drawings/models/designs.3- performing controlled data collections and experiments.
To develop a big-screen fully-submersive virtual-reality simulator to test different systems and hypotheses used in the design and development photometry-based- metrology for intelligent transportation.International Road Dynamics (IRD) located in the city of Saskatoon, which is 2-hr drive from the University of Regina, supports this research. The idea is to develop a 3D video streaming virtual reality simulator that can be used as a test bed to try different photometry-based metrology techniques using laser optics technology on. An imaging system will be used in a lab environment that can take snap shots from a realistic 3D scene of a vehicles passing through an inspection station, via the proposed VR simulator, and do the image-based metrology such as measuring axle-based dimensions, and 3D measurements of the vehicle, etc.Opto-mechatronics, computer vision, laser optics, virtual reality, photometry-based metrologyThe intern will be closely supervised by a M.Sc. student ny myself in every steps in design and development of the proposed VR simulator. Currently, we have a 2D simulator. We want to expand it to a 3D VR simulator and also add the tracking component to calculate the position/orientation of the external imaging system in real time and on the fly.This will be a one-of-a-kind VR simulator of its won right ever used in the realm of sensor interrogation for intelligent transportation.  1- basics of machine vision.2- camera calibration.3- 3D video making.4- virtual reality.5- interface to Kinect from a PC.6- image-based object tracking.7- basics of Matlab and OpenCV. 
There is world-wide effort in the design and development of the next-generation robotic systems inspired by nature. The Harvard Biodesign Lab stays in the center line of these endeavor. However, Here, at the Univerisyt of Regina, we focus on the design and development of fluid actuators with applications in the high-tech inspection of infrastructure and medical robotics. Mechatronics, control, computer vision, soft robotics, physical modeling, smart actuators, muscle actuators, sensors and instrumentation.The intern will work with a team of graduate students to develop a sample continuum and soft robot from scratch using the 3D printing facility in our school. The intern will be involved in the physical modeling and simulation, system optimization, manufacturing, and control. He/she will learn about the basics of Finite Element Analysis via tools, such as COMSOL, and physical modeling via tools such as SimScape/V-REP/Adams throughout his/her internship.1- basics of robotics.2- basics of mechanics of material.3- basics of the material science.4- mathematical modeling of stress-strain in soft material.5- CAD.6- Basics of feedback control systems.7- basics of bio-mechanics.
The first objective of this project is to synthesize and characterize new amphiphilic donor-acceptor Stenhouse adducts (DASAs). The second objective is to examine the integration of these amphiphilic DASAs with lipid vesicles, and to examine their photocontrol of membrane permeability in lipid vesicles. We hypothesize that triggering these photoswitches will be more effective in increasing membrane permeability of a lipid vesicle than current nanoparticle delivery vehicles with reversible photocontrols. Thus, the rate of permeation will be improved and better controlled. By analyzing the structure–activity relationships within this new generation of photoresponsive molecules and comparing them with our previous studies, the proposed research project will produce lipid-based nanoparticles with improved stability and functionality. These results will lead to the development of photoresponsive nanoparticles for on-demand drug delivery.We are developing organic molecules that respond to light by changing their structure and properties. These light-driven molecular switches (i.e., photoswitches) will be integrated with lipid-based supramolecular assemblies such as lipid vesicles to form photoresponsive nanoparticles. These biocompatible nanoparticles will have potential application in 'on-demand' ion transport or drug delivery where the delivered dose will be regulated with light.  A delivery vehicle with light-triggered release provides a high level of spatial and temporal control that will afford a higher local concentration of therapeutics, reduce the overall injected dose, and minimize systemic toxicity.A student will have a choice in the sub-project s/he undertakes. The available research projects include the following: (1) the synthesis of new amphiphilic DASAs, (2) the photophysical characterization of newly synthesized DASAs, or (3) examining the integration of these DASAs with lipid vesicles and their photocontrol of permeability in lipid vesicles. (1) The student will be trained to prepare photochromic dithienylethene derivatives using modern synthetic organic techniques and characterize their structure using modern organic spectroscopy methods, such as nuclear magnetic resonance (NMR) spectroscopy and high-resolution mass spectrometry (HRMS).(2) The student will be trained to characterize the photochromic reactivity of newly synthesized amphiphilic DASAs (i.e., photostability and quantum yield studies) using modern analytical and optical spectroscopy methods, such as high performance liquid chromatography (HPLC), absorption spectroscopy, and fluorescence spectroscopy. (3) The student will be trained to examine the compounds’ photocontrol of ion permeability by integrating the amphiphilic DASAs with lipid vesicles. The student will use modern optical spectroscopy methods, such as absorption spectroscopy and fluorescence spectroscopy.These studies will provide a student with an advanced set of hard skills, equally integrating components of organic synthesis, analytical methods, and photophysical methods.  Moreover, this skill set will be used to develop protocols for the production of photoresponsive nanoparticles for ‘on-demand’ drug delivery.  In addition, these studies will foster the development of important soft skills as the student will work with other group members and potentially with interested parties in the pharmaceutical industry.A student interested in this research project should have laboratory experience in organic chemistry, analytical chemistry, physical chemistry, or related areas in engineering. For a student performing organic synthesis, a minimum of two classes in organic chemistry would be required. Additional experience in organic synthetic techniques would be considered an asset. For a student performing the photophysical characterization of the photochromic compounds or the lipid vesicle studies, a minimum of two classes in analytical or physical chemistry would be required. Additional experience from photochemistry courses or with analytical instrumentation or optical spectroscopic techniques would be considered an asset.
The objectives of this project are to develop biodegradable polymeric nanoparticles (PNPs) as a demulsifier, particularly in heavy oil operations where complex/tight emulsions are problematic.  Although the use of chemical additives (e.g., alkali, surfactants, and polymers) is often required to increase fluidity, displacement efficiency, and sweep efficiency in traditional waterfloods, the produced water generated is unavoidably composed of complex/tight emulsions.  Breaking these stable emulsions generated from heavy oil waterfloods is essential to the success of EOR processes.  The same colloidal chemistry principles used to generate stable emulsions must be applied in ‘reverse’ to successfully break them.  Fundamentally, PNPs will be designed to reduce the interfacial tension of water/oil interfaces.  As a result, demulsification via flocculation and coalescence will occur.  Overall, improving the demulsification process will increase the quality of produced water post treatment and lead to a reduction in filtration and injection well workover costs.  Furthermore, PNPs will produce an economical approach for recovering oil from complex/tight emulsions.  These objectives will enhance overall oil recovery and reduce environmental impacts.  We will use modern synthetic and nanofabrication methods to prepare PNPs, and photophysical methods to assess their decontamination efficiency.  These studies will lead to a fundamental understanding of the critical interactions responsible for enhanced separation of oil from the PNPs and solids following the removal of treated water.The breaking of crude oil emulsions generated by enhanced oil recovery (EOR) processes is a costly aspect of oil production. Increasing the decontamination efficiency of produced water is essential for lowering operating costs. In fact, oilfield produced water is the largest waste stream generated in the oil industry. We will improve the quality of water treated using new biodegradable polymeric nanoparticles such that subsequent treatments will be less costly or unnecessary, thereby reducing environmental impacts.  Our group has expertise in synthesis, nanofabrication techniques, photophysical methods, and colloidal chemistry.A student will have a choice in the sub-project s/he undertakes. The available research projects include the following: (1) the synthesis and characterization of biodegradable PNPs, or (2) examining the decontamination efficiency of PNPs in the treatment of produced water.(1) The student will be trained to prepare biodegradable PNPs using versatile synthetic and modern nanofabrication methods, and to characterize their fundamental properties (e.g., stability, size) using zeta potential measurements and dynamic light scattering.(2) The student will be trained to examine the decontamination efficiency of newly prepared PNPs in the treatment of heavily emulsified produced water samples with a suite of modern optical spectroscopy methods (e.g., fluorescence and absorption spectroscopy) and to develop a method to economically recover oil from the PNPs following the removal of treated water. These studies will provide a student with an advanced set of hard skills, equally integrating components of polymer synthesis, dispersion analysis, and photophysical methods.  Moreover, this skill set will be used to develop protocols for the efficient decontamination of heavily emulsified produced water.  In addition, these studies will foster the development of important soft skills as the student will work with other group members and potentially with interested parties in the oil industry.  Oil recovery operations will also benefit from the development of this innovative treatment technology through improved water management.A student interested in this research project should have laboratory experience in organic chemistry, polymer chemistry, colloidal chemistry, physical chemistry, or related areas in engineering. For a student performing the synthesis of PNPs, classes in organic chemistry or polymer chemistry would be required. Additional experience in synthetic techniques would be considered an asset. For a student characterizing the fundamental properties of PNPs or examining the decontamination efficiency of PNPs in the treatment of produced water samples, classes in physical chemistry or colloidal chemistry would be required. Additional experience in material science or optical spectroscopy would be considered an asset.
The objectives of this project are to determine the effect of lignite fly ash on the degradation of aqueous amine solvents, to identify the fly ash components primarily responsible for solvent degradation, and to propose solutions to mitigate solvent degradation. In this study, aqueous amine solvents will be exposed to the oxides present in the lignite fly ash. The aqueous amine solvents of interest are aqueous solutions of monoethanolamine and 2-amino-2-methyl-1-propanol. Experiments will be run in a batch mode at temperatures and pressures that replicate the operating conditions at a typical coal-fired generating facilities, and attention will be given to the oxygen (O2) and CO2 loading concentrations.  Initial tests for each solvent-oxide system will be performed in the absence of O2 and without CO2 loading to establish controls. Subsequently, the same reaction mixtures will be examined in the presence of 5% O2 (to represent a typical flue gas component) and repeated with 5% O2 and CO2 loaded amine (to represent conditions found in the absorber and stripper columns of the facility).  Moreover, degradation experiments using actual fly ash will be conducted. Gas chromatography (GC) methods will be developed to quantify well-known degradation products of each aqueous amine solvent by flame ionization detection (FID), using pure analytical standards. To complement the GC-FID analyses, gas chromatography-mass spectrometry (GC-MS) analyses will also be used to confirm the chemical structure of these degradation products, and to identify degradation products that do not match our analytical standards. As the data from these experiments are analyzed, degradation products will be identified, the extent of solvent degradation will be assessed, the fly ash components primarily responsible for solvent degradation will be identified, and a detailed reaction mechanism for solvent degradation will be proposed.  With this knowledge, solutions to mitigate solvent degradation will be proposed.Improving carbon capture and storage (CCS) technology is critical to the long-term viability of energy production via coal-fired generating facilities around the world. A key component of CCS technology is the aqueous amine solvent used to chemically absorb CO2 from the flue gas. These solvents undergo degradation during the capture process. However, few studies have addressed the effect of fly ash on solvent degradation. Results from this study will help coal-fired generating facilities improve the performance of their CCS technology, and reduce operating costs associated with solvent loss and the disposal of degradation products.The student will be trained to set up a variety of reaction mixtures of aqueous amine solvents and metal oxides in a pressurized, stirred cell reactor. In addition, a student will be trained to develop GC-FID and GC-MS analytical methods to identify and quantify the degradation products from these reaction mixtures that arise under typical operating conditions at electric power generating facilities. Further, a student will be trained to analyze the reaction kinetics from these experiments and to propose detailed reaction mechanisms for solvent degradation. These studies will provide a student with an advanced set of hard skills, equally integrating components of analytical chromatography method development, chemical kinetics, and organometallic catalysis.  Moreover, this skill set will be used to develop methods to accurately assess the effect of lignite fly ash on the degradation of aqueous amine solvents used in CCS technologies at coal-fired baseload facilities in Saskatchewan, and potentially generating facilities worldwide. In addition, these studies will foster the development of important soft skills as the student will work with other group members and potentially with interested parties in the electrical power industry.A student interested in this research project should have laboratory experience in industrial chemistry, analytical chemistry, inorganic/organometallic chemistry, physical chemistry, or related areas in engineering. Additional experience in CCS technologies would be considered an asset.
Although my first language is French, the project I am currently working on is mostly in English. Dr. Mather specializes in cinema and would like to explore works made by First Nations filmmakers while Dr. Rheault, who specializes in graphic novels, would like to analyze a corpus of works made by either a First nations writer or artist. We want to focus primarily on Treaty 4 Nations, in order to avoid generalizations, but would also extent the corpus, when it is relevant, to other First nations in Saskatchewan and Canada. We would also like this project to contribute to the reconciliation process as proposed by the Truth and Reconciliation Commission of Canada. For this project, we are already seeking the support of First nations partners. Once we agree on common vision and goals, we will seek funding from Tricouncil.My fields of interest includes 20th Century French literature (more specifically on the theme of combat), rhetoric, stylistics as well as comics and graphic novels of all cultures (European, Asian, North American). My research partners and I are planning to interview artists and we will need the interviews to be transcribed for future uses. We will also need to review literature on the subject and the student might have to prepare summaries of articles.I am looking for someone who is open-minded about cultures and curious to discover the traditions of First Nations in Canada.We are looking for someone who masters English enough to write reports and summaries.
At the core of the Long-Term-Ecological-Research program are 21 prairie lakes that represent extreme gradients in salinity (freshwater to hypersaline), nutrient content, lake size, productivity, diversity and food-web composition. Historically, fish communities were controlled by salinity (osmotic stress) but due to recent cultural eutrophication (intense agriculture) more pronounced winterkill (oxygen depletion under ice) is now eliminating fishes from many lakes. Climate warming may alleviate the threat of winter kill due to milder winters and shorter duration of ice cover. In contrast, elevated temperatures in summer are likely to have strong negative impacts on prairie lake food-webs: In the absence of thermal refuges in these lakes, water temperatures may exceed lethal thresholds of many fishes, in addition to increased parasite loads and reduced growths rates. Higher evapotranspiration is predicted to lower water levels and increase salinity, nutrient concentrations and productivity. Higher salinity will exert osmotic stress, while lakes that are more productive in summer will have higher respiration rates under ice, increasing the risk of winterkill. The goal of the research project is to evaluate summer conditions across the 21 study lakes to 1) continue the long-term record of theses lakes for water chemistry, water quality, food-web structure and 2) develop and test new methodologies to measure primary production and and lake metabolism using carbon and oxygen stable isotopes. Stable isotopes are chemical markers that can track sources and sinks of primary production and respiration. The combined analysis of oxygen and carbon stable isotopes will enable us to quantify the importance of lake metabolism relative to physical, hydrological and chemical processes for carbon dynamics. This information will be critical to what extent prairie lakes contribute to the global carbon cycle and how this is influenced by environmental conditions.The Canadian Prairies are characterized by a high variability in climate and hydrology. Consequently, water chemistry and quality are extremely diverse across prairie lakes, which makes them perfect systems to study the impacts of future climate change. Our Long-Term-Ecological-Research program (since 2002) has been analyzing the importance of summer and winter conditions for structure and functioning of lake food-webs in this region. Having a good understanding of the natural variability of the system allows us to analyze the potential impacts of future climate warming relative to other stressors, such as agriculture, urban pollution and population growth.Students will participate and be trained in lake sampling techniques during June and August (20 lakes will be visited each moth). Under supervision of a graduate student / research assistant, students will learn and conduct standard limnological techniques, such as taking vertical readings of physical and chemical lake parameters with multiprobes, collect water samples for chemical analyses and invertebrate communities. In addition, students will be trained in collecting samples for stable isotope analyses. In the laboratory, students will be trained in and conduct analyses of water chemistry / quality parameters, such as nutrient content, carbon content, algal pigments and invertebrate taxonomy. Students will also be instructed how to prepare and analyze stable isotopes of dissolved oxygen and dissolved inorganic carbon. Throughout the summer, students will interact with other students and researchers in aquatic sciences to maximize learning potential and networking. If desired, students can design their individual project within the scope of the larger research program. Altogether, this research experience will provide complete information and skills for sampling lake systems and related analytical techniques.Prospective students should be highly motivated and eager to participate in a large-scale, long-term ecological program. Familiarity with aquatic environments and limnological knowledge are strong assets. To guarantee that newly collected data / samples are consistent with historical samples, students need to be reliable, responsible and careful. The field sampling program will require frequent traveling to field sites and sampling from a small water craft, rain or shine. Withing the laboratory setting, willingness to learn water quality / chemistry techniques will be expected. Independence and ability to work in a team will be critically important for these positions.
Binary classification is a common task studied in machine learning. Data is assumed to be divided into two classes, and a learning algorithm is fed with labeled training data, i.e., data points and the information which class they belong to. From the given training data, the learning algorithm constructs a hypothesis that categorizes all data points, also the ones it has not been provided information for. Most models of machine learning assume that the training data is selected randomly, but in this research we will assume that there is a benevolent teacher that picks the training data in a careful way so as to make the learning algorithm succeed faster. The teaching models that have been studied in computational learning theory typically assume that the data is presented in a batch. If instead the teacher presents the data in a sequence, this allows the learner to make assumptions such as “the first presented datum is the most important” etc. This may allow the learner to succeed even faster than in classical teaching models.The goal of this project is to design formal models of teaching with sequential training data and to analyze the benefit such models have over classical teaching models in terms of the number of training data points required for successful learning. The analysis will be entirely on a formal level, i.e., mathematical, and not empirical.My research lies at the intersection of Theoretical Computer Science and Machine Learning. I am particularly interested in computational learning theory, the theory of formal languages, combinatorics of sets, computational complexity and recursion theory.The student will work together with the supervising professor and with one or two graduate students. The first two weeks will be spent with reading background literature and discussing it with the research team. Then the student will be studying particular classes of concepts that could be targets for learning, with the goal of identifying structural properties that could lead to the design of efficient sequence-based teaching scenarios. The scenarios will then be compared to one another and to classical teaching models, and will be revised if needed. Frequent discussions in the team will make sure the student is guided in a good direction.If it is deemed potentially helpful at some point, it is conceivable that the student implements a program that helps to analyze certain concept classes etc, but this is not necessarily part of the project.If interesting results are obtained, the research team will target their publication in an international conference and/or a scientific journal, with the student's involvement.The student will need to be comfortable with mathematics at the level of an undergraduate student in Computer Science, in particular in terms of formal notation and the typical logic applied in a formal proof of a theorem. Programming skills can be helpful, but are not required.
A relational pattern is a finite string of terminal symbols and variable symbols, together with some constraints on the variables. For example, for the terminal alphabet {a,b}, the string p = xaby is a pattern, where x and y are variables. To generate strings from patterns, we replace each variable with a string. Without any constraints, p can generate all strings that contain the substring ab. The constraints are expressed as relations between the variables. For example, adding the relation "x=y" means that we only generate valid strings when substituting x and y with the same substring; then "aaabaa" would be a valid string (x and y are replaced by "aa"), but "ababa" would not be valid.A fundamental problem in the theory of pattern languages is the so-called "equivalence problem": given two patterns using only relational constraints of the type "x=y", decide whether the two patterns generate the same set of strings.In this project, we will study (a) special cases of patterns using constraints of the type "x=y", with the goal of finding partial solutions to the equivalence problem, (b) other types of relational constraints on the variables, with the goal of proving or disproving that the corresponding equivalence problem has an algorithmic solution. My research lies at the intersection of Theoretical Computer Science and Machine Learning. I am particularly interested in computational learning theory, the theory of formal languages, combinatorics of sets, computational complexity and recursion theory.The student will work together with the supervising professor and with one or two graduate students. The first two weeks will be spent with reading background literature and discussing it with the research team. Then the student will be given a particular class of relational patterns to analyze. For the special case under consideration, the student will try to either (a) show formally that the corresponding equivalence problem has no algorithmic solution (for instance by reduction from known unsolvable problems) or (b) to design an algorithm solving the equivalence problem in the given case. Frequent discussions in the team will make sure the student is guided in a good direction.Subsequently, similar studies will be conducted while varying (i) the subclasses of patterns with a given type of constraints, or (ii) the types of constraints.If it is deemed potentially helpful at some point, it is conceivable that the student implements a program that helps to analyze certain cases of patterns etc, but this is not necessarily part of the project.If interesting results are obtained, the research team will target their publication in an international conference and/or a scientific journal, with the student's involvement.The student will need to be comfortable with mathematics at the level of an undergraduate student in Computer Science, in particular in terms of formal notation and the typical logic applied in a formal proof of a theorem. It would be beneficial if the student had some prior knowledge on formal language theory.Programming skills can be helpful, but are not required.
A relational pattern is a finite string of terminal symbols and variable symbols, together with some constraints on the variables. For example, for the terminal alphabet {a,b}, the string p = abxybz is a pattern, where x, y, and z are variables. To generate strings from patterns, we replace each variable with a non-empty string. Without any constraints, p can generate all strings that begin with ab, followed by any finite string of length at least 2, followed by b, and then ending in any finite string. The constraints are expressed as relations between the variables. For example, adding the relation "x=z" means that we only generate valid strings when substituting x and z with the same substring; then "ababbbba" would be a valid string (x and z are replaced by "a", y by "bbb"), but "ababbaa" would not be valid.Depending on what kinds of constraints (i.e., what form of relation between variables) we allow, the resulting sets of strings differ in structure. In particular the problem of deciding whether a given relational pattern generates a given string (called the membership problem) may or may not be NP-complete. In this project, we will focus on various types of constraints and analyze the computational complexity of the resulting membership problem. If in some case the membership problem is NP-complete, we will study special cases of the problem that may turn out to be solvable in polynomial time.My research lies at the intersection of Theoretical Computer Science and Machine Learning. I am particularly interested in computational learning theory, the theory of formal languages, combinatorics of sets, computational complexity and recursion theory.The student will work together with the supervising professor and with one or two graduate students. The first two weeks will be spent with reading background literature and discussing it with the research team. Then the student will be given a particular form of constraint to analyze. The student will try to either (a) adapt existing NP-completeness proofs for other types of constraints to show that the membership problem in the given case is also NP-complete or (b) to design an efficient algorithm solving the membership problem in the given case, to show that it is in P. Frequent discussions in the team will make sure the student is guided in a good direction.Subsequently, similar studies will be conducted for (i) interesting subclasses of patterns with the given type of constraints, or (ii) other types of constraints.If it is deemed potentially helpful at some point, it is conceivable that the student implements a program that helps to analyze certain cases of patterns etc, but this is not necessarily part of the project.If interesting results are obtained, the research team will target their publication in an international conference and/or a scientific journal, with the student's involvement.The student will need to be comfortable with mathematics at the level of an undergraduate student in Computer Science, in particular in terms of formal notation and the typical logic applied in a formal proof of a theorem. It would be beneficial if the student had some prior knowledge on formal language theory and the complexity classes P and NP.Programming skills can be helpful, but are not required.
This project will focus on experimental and mathematical modeling study for improving waterflooding performance for tight oil formations. The experimental study will focus on imbibition and coreflooding tests to investigate waterflooding mechanisms in tight oil formations. Mathematical modeling will focus on the upscaling criteria development. Numerical simulation will also be conducted to investigate field scale performance of different water flooding strategies in tight oil formations.• Unconventional gas/oil reservoir development• Transient pressure analysis and reservoir characterization• Non-Darcy flow in porous media• Heavy oil EOR• High performance reservoir simulation• CO2 geo-sequestration
Canada is blessed with abundant potash ores accounting for almost half of the world’s potash reserves. Potash ores are mined to produce potash mostly used for fertilizers. During the process of potash production, corrosion problems are inevitable. Mining equipment, pipelines and processing equipment are prone to severe corrosion, resulting in significant cost burden. Such corrosion is mostly mitigated by use of corrosion resistant materials such as nickel alloy, hastelloy.  In our project, we propose to mitigate corrosion through effective chemical treatment using corrosion inhibitors. The corrosion inhibitors are chemicals that, when added to corrosive environments, help protect anode and/or cathode sites of metal surface from corroding agents by means of passivation, precipitation or adsorption. Its applications are widespread since it requires small or no process modifications to existing facilities, and can be applied alone or in a combination with the use of corrosion resistant materials to reduce cost of materials for cost-effective corrosion mitigation.Many corrosion inhibitors are commercially available. Choices of suitable corrosion inhibitors are however site specific depending upon materials used and characteristics of corrosive environment of concern. It is thus our goal to screen potential corrosion inhibitors for specific corrosive environments of mining processing facilities in the province of Saskatchewan, evaluate their inhibition performance under both general and localized attack, formulate a recipe (with dosages) of effective corrosion inhibitors that have capability for protecting process equipment and piping in both liquid-phase and vapor phase (where wet gas is formed.), and develop guidelines for best practices for effective application and monitoring of the formulated corrosion inhibitors. Our long-term objective is to ultimately arrive at a cost effective corrosion control strategy for the potash processing industry that combines the uses of formulated corrosion inhibitors, corrosion resistant materials, and best practices for process design, operation and monitoring.Dr. Veawab’s expertise is in the area of energy and environment. Her research centers around corrosion, green corrosion inhibitor, flue gas treatment particularly carbon capture, air pollution control, and renewable energy.Students will be assigned to perform literature search on corrosion and corrosion inhibition in potash industry and assist our graduate student in carrying our corrosion experiments to evaluate inhibition performance of the selected corrosion inhibitors. Corrosion rate and behavior of the tested materials in the uninhibited and inhibited solutions will be determined by weight loss and electrochemical measuring techniques. At the end of internship, the students will be asked to write a technical report on literature review and experimental evaluation of corrosion inhibitor performance.The students are expected to have fundamental knowledge of corrosion science including electrochemistry for corrosion, some basic corrosion testing skills, and basic chemistry laboratory skills (e.g. solution preparation and titration). 
As part of this project, we will collect and analyze amber from the Late Cretaceous and Paleocene age rocks of western Canada. Paleocene amber from southern Saskatchewan is the focal point of this research project because amber deposits are almost unknown within this time interval globally. This has left a twenty-million year ‘Paleocene Gap’ in the fossil record of insects, limiting our understanding of how insects and ancient forests responded following the end-Cretaceous extinction event. Many of the low-grade coals (lignites) in Saskatchewan are Paleocene in age and contain fragile ambers that can be embedded in epoxy and screened for insect inclusions. We will be preparing collections from these amber deposits, screening the collections for inclusions, and helping to prepare scientific descriptions of the insects trapped in each deposit. As a supplement to our work on new species from these ambers, we will be preparing representative samples from each deposit for infrared spectroscopy, and for analyses of stable isotopic composition of hydrogen and carbon. These analyses will allow us to compare the amber to modern resins, and identify which group of trees produced each deposit, as well as providing ecological details regarding their habitat. The research project offers a rare glimpse into Paleocene terrestrial ecosystems, and the potential to make a meaningful contribution to the study of insect evolution and palaeobiology.Research in my lab involves amber inclusions, the chemical signatures of resins and ambers, and the stable isotopic composition of carbon and hydrogen within amber. Together, these three aspects allow us to observe palaeoforests and their inhabitants through time, and infer the ecological conditions that were present at the time of resin production. Amber deposits in western Canada offer a particularly important glimpse of insect evolution in the Late Cretaceous, when many of the groups that characterize modern ecosystems were rising to a position of prominence alongside flowering plants, and transitioning across the end-Cretaceous extinction event.The student intern will be involved in both laboratory work and fieldwork, in support of a graduate student that is studying amber from western Canada. This will involve everything from collecting amber samples from Late Cretaceous and Paleocene rock units in Saskatchewan, to preparing these samples for study (including embedding samples in epoxy blocks, screening samples for inclusions, and preparing subsamples for chemical and isotopic analyses), and cataloguing museum specimens. Activities will be varied, but the primary role of the student will be preparing amber samples as they return to the lab from the field.Students with backgrounds in palaeontology, entomology, ecology, geology, or biological systematics would be particularly well-suited to this project. Specific skills or interests that would be useful include: microscopy, photography, scientific illustration, and histology. The main piece of equipment that the student intern must be comfortable using is a stereomicroscope (i.e., dissecting microscope). There will be the potential to acquire the skills mentioned above as part of the internship, and more than anything else, the position will require a willingness to learn on the job. The position will be tailored to the incoming student and their goals.
As part of this project, we will identify, describe, and catalogue newly discovered insect species trapped within amber. This work will focus on museum collections of Canadian Cretaceous and Eocene amber, Baltic Eocene amber, and Burmese Cretaceous amber that are currently housed at the Royal Saskatchewan Museum. We will be preparing research sample sets from these amber deposits, screening the collections for fossil inclusions, and helping to prepare scientific descriptions of the insects trapped in each deposit. The research project offers students interested in either entomology or palaeontology an opportunity to become actively involved in research on fossils from many different insect groups. As a supplement to our work on new species, we will be preparing representative samples from each deposit for infrared spectroscopy, and for analyses of stable isotopic composition of hydrogen and carbon. These analyses will allow us to compare the amber to modern resins, and identify which group of trees produced each deposit, as well as providing ecological details regarding their habitat.The goal is to explore fossil insects, and to place them within a meaningful context.Research in my lab involves amber inclusions, the chemical signatures of resins and ambers, and the stable isotopic composition of carbon and hydrogen within amber. Together, these three aspects allow us to observe palaeoforests and their inhabitants through time, and infer the ecological conditions that were present at the time of resin production. Amber deposits in western Canada offer a particularly important glimpse of insect evolution in the Late Cretaceous, when many of the groups that characterize modern ecosystems were rising to a position of prominence alongside flowering plants, and transitioning across the end-Cretaceous extinction event.The student intern will be involved primarily in lab work, with the opportunity to conduct small amounts of palaeontological fieldwork if desired. The internship will involve all of the steps necessary to bring an insect trapped in amber from the point of collection to a peer-reviewed publication. This will include preparing amber samples for study (embedding samples in epoxy resin, screening samples for inclusions, and polishing samples into research specimens); generating publication-grade photographs (using a state-of-the-art digital imaging system), illustrating specimens (using a drawing tablet), identifying and describing specimens (using a mixture of taxonomic keys and primary literature), and cataloguing museum specimens. The activities will be varied, but the primary role of the student will be preparing amber inclusions for upcoming publications and entry into the museum collection. Previous students in the lab have been able to use internships such as this one to get actively involved in research and to generate their own scientific publications over the course of the summer. Students with backgrounds in entomology, palaeontology, biological systematics, or ecology would be particularly well-suited to this project. Specific skills or interests that would be useful include: microscopy, photography, scientific illustration, and histology. The main piece of equipment that the student intern must be comfortable using is a stereomicroscope (i.e., dissecting microscope). There will be the potential to acquire the skills mentioned above as part of the internship, to work with a broad range of insects, and to tailor the position to student interests. More than anything else, the position will require a willingness to learn on the job. 
The identification of new antibiotics has become a priority since the drastic increase in antibiotic resistance among clinically relevant pathogens.  Some isolates of Pantoea have been shown to produce novel antimicrobials, several of which have already been exploited for agricultural and medical applications.  New antibiotic-producing strains have been identified in our collection, including several that antagonize the growth of the antibiotic-resistant pathogens.  This project involves the identification and characterization of the anti-staphylococcal antibiotics from two fully-sequenced Pantoea strains.  This will be done using mutagenesis, whereby we create mutants, and then look for the loss of antibiotic production. Antibiotic production can be evaluated using a standard agar overlay, whereby the target or indicator strain (in this case, Staphylococcus) is added to a top agar, and poured over an agar plate.  After the agar solidifies, the Pantoea mutants are spotted on and the plate is incubated overnight.  After overnight growth, the Staphylococcus in the top agar will have grown creating a solid opaque layer.  Most mutants will be antibiotic producers and will have a halo around them where the Staphylococcus could not grow.  If one of the Pantoea mutants is no longer producing the antibiotic, there will be no a clearing around the Pantoea mutant, meaning that the mutation is in a gene responsible for antibiotic production. We then identify where the mutation is, and what gene has been mutated.  We can then examine the region in the genome to identify any gene clusters that may be responsible for antibiotic biosynthesis.  The Stavrinides Research group focuses on the evolution of microbial pathogens, and the genetic determinants underlying the interactions between pathogen and host.  Our study system is the bacterium, Pantoea, a close relative of E. coli and Salmonella, which is not only a free-living microbe, but also colonizes plants, insects, and humans.  We have recently discovered that Pantoea produces many antimicrobials, many of which are effective against a broad spectrum of clinically relevant pathogens.  We are now interested in learning more about these antibiotics.  Students will carry out the mutagenesis and screening of the mutants against Staphylococcus.  Students will  then carry out identification of mutated genes responsible for antibiotic production by extracting genomic DNA, and performing an inverse PCR to identify the specific region of the genome where the mutation has occurred.  Students should have a grasp of general microbiology and basic genetics.  Experience with bacterial culturing and manipulation would be an asset (but not required).  The members of the Stavrinides Laboratory are highly cooperative and helpful individuals who always work together.   Applicants are expected to be hard-working, motivated, and persistent, and must be able to work well with others.   The Stavrinides Laboratory is a registered Biosafety Containment Level 2 laboratory.  Applicants will be required to undertake appropriate safety training to work in this environment.  
Widespread and increasing antibiotic resistance among bacterial pathogens has become a critical problem for human health.  The objective of this study is to evaluate the effectiveness of a new group of synthetic compounds as new antibiotics.  These compounds are synthesized in the lab, and are not known to occur naturally, making them promising candidates for antibiotic exploration and development.  This research project involves testing a library of novel molecules for antibiotic activity against several human pathogens, including Enterococcus, Staphylococcus, Klebsiella, Acinetobacter, Pseudomonas, and Enterobacter.  The minimum inhibitory concentration will be determined for each compound-pathogen combination using a microdilution assay, and the most promising candidates taken through additional characterization, including tests of mutagenicity, and both thermal and photo stability.  Where possible, the mode of action and the specific biological target of the compound will be explored using molecular approaches.  The Stavrinides Research group is a microbiology laboratory that is interested in the evolution of pathogenesis and antibiotic discovery.  We use a combination of genetics, genomics, and molecular biology to address fundamental questions in microbiology.  The student will carry out testing of the synthesized compounds for antimicrobial activity against 8 common pathogens, and will conduct minimum inhibitory concentration assays on those that have activity (to determine the concentration needed to neutralize the microbe).   Students will culture bacteria, prepare solutions, prepare microbiological plates, and conduct the microdilution assays to evaluate possible antibiotic activity.  Students should have a grasp of general microbiology and basic genetics.  Experience with bacteria would be an asset (but not required).  Students will be trained in the use of equipment, and will be guided and mentored throughout the internship.The members of the Stavrinides Laboratory are highly cooperative and helpful individuals who always work together.   Applicants are expected to be hard-working, motivated, and persistent, and must be able to work well with others.   The Stavrinides Laboratory is a registered Biosafety Containment Level 2 laboratory.  Applicants will be required to undertake appropriate safety training to work in this environment.  



With global population growing, the demand for more energy, food, and consumables increases. Depleting non-renewable sources and increased production increases waste; this "throw-away" era cannot be sustained. This research aims to use a systems engineering approach to transform waste streams into value-added (VA) products; this provides breadth to encompass material development, empirical and analytical property analysis, product design, and manufacturing methods and optimization. The project focus is to create novel VA materials and products from waste (primarily from agricultural fibre, crushed tire, and reclaimed plastics). From previous research, products have been developed using these waste streams: disposable, biodegradable plates vacuum formed from flax fibre; a novel material for acoustic damping made from recycled tire rubber, flax fibre, and a polyethylene binder, with the ability to tune damping frequency through material composition; and speed bumps made from recycled rubber and polyurethane.  Projects include the design of experiments to study the effects of varying material constituents and different processes on VA material and mechanical properties, as well as the innovation of products for commercialization. Empirical data will be used to develop mathematical models and relations to correlate manufacturing parameters with material performance. Applications for the novel materials will be explored and developed based on mechanical/material/functional performance criteria. Lab scale prototyping and material/product testing will be performed to complete the alpha stage of product development. In addition, studying operational manufacturing variables(i.e market and economic factors) and methods to assess the industrial feasibility for transferring the developed manufacturing and processing methods and product designed based on collaboration with industrial partners is included.  In summary, the project seeks to expand fundamental knowledge of VA materials, discover best-suited manufacturing technologies and processes while quantifying relations among composition, material properties, and manufacturing parameters, to develop VA products and processes for sustained industrial impact.As an industrial systems engineer, my recent research focus has been in value-added (VA) products and manufacturing research and development using agricultural fibre, recycled tires(rubber), reclaimed plastics and other waste material. Experience and expertise spans:1) Engineering manufacturing and management (includes principles of life cycle analysis, lean/world class manufacturing, JIT, agile manufacturing, operational management, etc.)2) Human Factors Engineering (includes ergonomics, biomechanics, safety, etc.) 3) Applied mechanical engineering analysis and design (includes manufacturing, vibration control, structural analysis, strength of materials, instrumentation, nonlinear dynamics, etc.) 4) Artificial intelligence (includies knowledge based expert systems, artificial neural networks, wavelets, etc.)The student will be required to complete institutional safety courses as part of the orientation. The student will shadow a graduate student or the research engineer to become familiar with current research projects along with being trained in the required software and related equipment operation. The student will be responsible for completing a literature review in the project area that best matches the student's interest and ability. The necessary research and development for the project will be completed.  This may involve completing reclaiming of raw material and processing for use in the manufacturing of innovative composites, manufacturing of sample material for material or product testing, completion of the testing and completing data analysis on the results. Design and related evaluation of the value-added products and processes may be required. Depending on the ongoing projects bench-scale product manufacturing and testing may occur with commercialization of the product being studied. This includes assessing market feasibility and the manufacturing process for life cycle analysis of the product from raw material collection through production and usage and reclamation for reuse. Example projects may include: 1) The student may be focused on assessing the quality of shredded tires and design a process to remove embedded polyester/rayon threading while maintaining coarse rubber crumb (5 to 10 mm maximum dimensions) and lead to the development of playground equipment.2) A project focuses on developing a design for an agricultural fibre for holding an aqueous wood preservative and applying differential soluble and insoluble coatings. 3) The use and assessment of crushed tire crumb to mitigate infrastructure damage assoicated with froze heave may also be investigated.   The student will be required to work both individually and in teams; keep accurate records and complete analysis and report writing.The ideal student would be creative, enthusiastic with practical/implementation skills and values seeking the root cause of a problem and willingly works hard. Desirable is a mechanical/materials/manufacturing engineering education. Design skills and knowledge/experience in material testing, mathematical modelling, product design, manufacturing processes, CAD modelling and engineering analysis (i.e. strength of materials, vibration analysis, simulation(FEA)) will be applied to product and process analysis of value-added composites and products. Experienced in the use of institution software such as Excel, MATLAB, R Programming, Solid Edge, FEMAP, etc. is desirable; however similar software skills may be easily transfered and access to tutorials is available.
This project will focus on the implementation and application of several Intelligent Systems (Computational Intelligence, Soft Computing) methodologies on some Engineering problems frequently encountered in industry/practice. In particular, it will focus on the application of Fuzzy Inference Systems, Artificial Neural Networks, and Neuro-Fuzzy Inference Systems.Artificial/Computational Intelligence & Sapience (Wisdom), Intelligent/Wise Systems, Control Systems, Robotics, Mechatronics, Human-Computer Interaction-Interface,  Bionics. The student will be provided with a specific engineering problem which is feasible to be realized in the intership period. The student will be provided training in the following subjects: Fuzzy Logic, Artificial Neural Networks, Neuro-Fuzzy Inference Systems, Optimization Methodologies, Genetic Algorithms.  The student would preferably (but not necessarily) realize the project using the Matlab computer language as a platform.The student should have a good backround on ANY of the following subjects:  Algebra, Vectors/Matrices, Calculus, Control Systems, Automation, Mechatronics, and/or Robotics. Also, it would be convenient that the student have some experience on the use of the Matlab computer language
This project will focus on the implementation and application of Artificial/Computational Intelligence/Sapience (Wisdom) methods on some Engineering problems frequently encountered in practice. In particular, it will focus on the application of Fuzzy Inference Systems, Artificial Neural Networks, Neuro-Fuzzy Inference Systems, and Evolutionary Computation.Artificial/Computational Intelligence / Sapience (Wisdom), Intelligent / Sapient (Wise) Systems, Control Systems, Robotics, Mechatronics, Human-Computer Interaction/Interface, Bionics.The student will be implementing and applying some concepts from Artificial/Computational Inteligence / Sapience (Wisdom) on  an area of the student expertise/interest.The student will be provided with a specific (engineering, computer science) problem which would be feasible to be realized in the internship period. The student will be provided training on the following subjects: Fuzzy Logic, Artificial Neural Networks, Neuro-Fuzzy Inference Systems, Optimization methodologies, Evolutionary Computation, Genetic Algorithms. The student would preferably (but not necessarily) realize the project using the Matlab computer language as a platform.The student should have a good background on some of the following subjects:Algebra, Vectors/Matrices, Calculus, Control Systems, Artificial/Computational Intelligence, Soft Computing, and/or Robotics. Also, it should be convenient that the student have some experience on the use of the Matlab computer language.
FactDesign is an integrated software framework for analyzing and improving the performance of modern manufacturing systems. “FactDesing” is a shorthand for Factory Design and the “I” stands for Industry.  Several modules related to assembly systems, cellular manufacturing, and facilities planing have been successfully implemented. Currently we are developing and testing a new module for lean/six sigma analytics and evaluation. The student researchers will be involved in the testing and the implementation process of the proposed system. Dr. Ismail has three main research streams: 1) Manufacturing Systems analysis and design 2) Healthcare Engineering Applications 3) Outcome-based assessment systems. Dr. Ismail is the creator and the developer of FactDesign, a manufacturing systems analysis and optimization windows-based platform and OBACIS, a Web/Windows/Excel integrated platform for outcome based assessment and continuous improvement.  The student will be required to collect some related data, prepare them in appropriate format to be consumed by FactDesing software, analyze results and prepare final reports to be delivered to our industrial partners. The student should be prepared to have site visits if required. The interested student  should have a background in lean six sigma practices, preferred now with an industrial/mechanical engineering background. He/she must have passed at least one course related to quality engineering, lean-six sigma practices or manufacturing systems analysis and design. 
Currently we are developing a research lab related to healthcare engineering called "Healthcare Engineering and Data Analytics Lab (HEDAL)". We are also developing a software platform that will host several research projects related to minimizing the waiting time in healthcare systems and optimizing their performance. We are currently collecting data to identify the system specifications and the most urgent modules that needs to be developed first.  Dr. Ismail has three main research streams: 1) Manufacturing Systems analysis and design 2) Healthcare Engineering Applications 3) Outcome-based assessment systems. Dr. Ismail is the creator and the developer of FactDesign, a manufacturing systems analysis and optimization windows-based platform and OBACIS, a Web/Windows/Excel integrated platform for outcome based assessment and continuous improvement.  The student will be required to collect some related data, conduct surveys with healthcare providers and decision makers. He/she will be required to conduct some literature review related to healthcare system simulation and optimization.   The interested student should have a background in lean six sigma practices, preferred one with an industrial/software engineering background. He/she must have passed at least one course related to lean-six sigma practices or systems analysis and design. 
The PhytoPET is Canada’s first PET imaging system dedicated to plant imaging and is capable of producing high-quality, 3D images of internal plant structures. To complement and extend its capabilities, our group has also developed the PhytoCount, a radiation-counting detection system allowing for the scanning of radio-labeled molecule uptake and kinetics in plants. A key part of the research is the development of advanced reconstruction algorithms to create a PET image (the interaction position and energy of gamma rays), which will greatly improve the resolution of the images obtained using PhytoPET.We are a newly formed interdisciplinary group from the Departments of Biology, Computer Science and Physics based at the University of Regina. We are researching nuclear imaging of plants by developing nuclear detection platforms and non-invasive, plant imaging methods. Specifically, we will be investigating microbial influences of nitrogen uptake and carbon transport in plants by employing the newest generation of solid state photo-detectors and micro-controller electronics with open source hardware and software. This research aims to develop techniques that will further advance our understanding of plant-microbe interactions and promote the discovery of novel microbial inoculants.The student will work in imaging algorithm development and analysis, software implementation and evaluation of experimental data.  The data will be taken at the Saskatchewan Centre for Cyclotron Sciences.  Radio-labelled molecules will be introduced to plants and the root system will be imaged to understand plant physiology and function.  The student will also work on image classification (plant features through pattern recognition) through Machine-Learning algorithms.The student should be relatively proficient in C++ programming and have familiarity in Linux and Windows environments.  Good command of spoken and written English is expected.  Some background in physics or applied mathematics or computer science or a related field is desired.  Preference will be give to students who can demonstrate relevant experience or studies in the above fields coupled to interest and passion in applying physics techniques to biological systems.
Tree growth and mortality rates have a strong bearing on the structure, biomass, and carbon balance of forests. Potential decreases in growth or increases in mortality from drought and insect pests may threaten the long-term persistence of forest cover near the prairie-forest ecotone in western Canada, leading to the loss of ecosystem services provided by forests in this region. This research project will collect both aerial and ground-based data across a local elevation gradient to better understand how tree demography is related to moisture availability. We will use an Unmanned Aerial Vehicle (UAV) system to carry out 3D surveys of forest canopies across the Cypress Hills Interprovincial Park on the Alberta-Saskatchewan border in western Canada, and use the resulting data to derive predictive relationships between water availability, growth, and survival for several tree species. We will also collect measurements on soil moisture, light availability, and seedling performance from permanent sampling plots. These data will help us to quantify how tree demographic processes are controlled by size, competition, and local environmental conditions.My lab's research seeks to better understand how forests will be affected by global change. We are particularly interested in how tree-level demographic processes interact with disturbance to create changing patterns of structure, biomass, and diversity within forest stands and landscapes. Under the supervision of a graduate student, the student will assist in performing aerial UAV surveys, measuring and tagging trees, collecting and processing soil samples, capturing hemispherical canopy photographs, and retrieving data from a weather station and set of automatic point dendrometers. Accommodations will be provided at the University of Regina's biology field station.The student should have a background in biology, forestry, environmental science, or a related field. They should be physically fit and enjoy working outdoors in a forest environment. They should be both hard-working and conscientious in collecting field data and in an efficient and reliable manner. Previous experience in either collecting vegetation data or in operating unmanned aerial vehicles would be valuable, but are not required.
This project aims to investigate driver behavior under inclement weather conditions in winter. Winter driving in Canada is challenging due to accumulation of snow on the road surface and poor visibility. The snow on the road surface is quickly packed under moving traffic and forms a slippery layer which together with reduced visibility due to falling and blowing snow poses major hazards to vehicles in winter. Driver behavior is different in winter as drivers are more cautious while reacting to traffic events. On the other hand, some important characteristics of the road network will change in winter. For example, it is common that pavement markings are completely covered by packed snow, and the effective lane width or the number of available lanes for moving traffic is reduced due to accumulation of snow. These particular conditions in winter can have significant impact on traffic safety and operations. This project has three objectives: i) to evaluate the variations in desired speed, ii) to investigate lane utilization preferences, and iii) to observe car-following behavior (i.e. distance between consecutive vehicles) under various winter weather conditions. The car-following behavior and the choice of driving speed and travel lane depend on various factors including weather and road pavement conditions, vehicle type (e.g. personal car vs. heavy vehicle), traffic conditions, and etc. which will be considered in this study. Required traffic and road-weather data were collected using appropriate sensors in various highway locations in Canada and are available for further analyses. The results of this project will help improve traffic operations and safety in winter as well as the efficiency of road winter maintenance operations.  Traffic flow modeling and simulation, development of weather responsive traffic management systems, applications of new traffic sensing technologies, public transportation planning and operations, modeling and simulation of active transportation modes.You will collaborate with other graduate students to analyze comprehensive data-sets to investigate data patterns and trends. The data-sets include more than five years of traffic and road-weather data collected at several highway locations in Canada. The data analysis will be conducted using Microsoft Excel and/or R. You may need to write Excel micros or short scripts in R to facilitate data analysis. You will write progress reports and present your analysis results in weekly research meetings.  Civil or industrial engineering students, intermediate computer programing skills (e.g. VBA, R), working knowledge of statistical modeling software (e.g. SPSS, Minitab), excellent in using Microsoft Word, Excel, and PowerPoint, excellent team work and analytical skills. 
Much of the net primary productivity (NPP) of the biosphere is consumed by microorganisms via processes that drive global macronutrient cycles such as those of carbon (C), nitrogen (N) and phosphorus (P). These microorganisms consume or process organic matter pools that reside in soils, sediments, and suspended in the water column of lakes. They do this through the release of ecoenzymes into the immediate environment surrounding the organisms. These ecoenzymes catalzye reactions that breakdown larger compounds into forms suitable for uptake by the cell for use in growth. The release of particular ecoenzymes to the environment from with cells is controlled by environmental signals; when concentrations of key nutrients are limited within the cell relative to the environment within which it resides, ecoenzymes that catalze reactions that specifically result in the limiting nutrient are produced and released. Hence there is a relationship between ecoenzymes and the availability of nutrients in the ecosystem as well as anEcoenzymes can be readily sampled from lakes and sediments and analysed using high-throughput fluorescence-based techniques in the laboratory. We wish to investigate the use of ecoenzyme concentrations in lake waters as a tool for monitoring the bioavilability of macronutrients in prairie lakes subject to eutrophication from both urban point source and diffuse agricultural sources. The project will incorporate both field and lab-based components and will focus on adapting existing methodological approaches for use in prairie lakes and the collection and analysis of samples throughout the summer to document variation in ecoenzyme concentrations over the season.I am an ecologist, specializing in the effects of natural and anthropogenic drivers of environmental change on freshwater lakes. I combine contemporary limnology, the study of lakes, with techniques from palaeolimnology, in which we study the ecological and environmental history of lakes using a range of biological and geochemical indicators found in lake sediments. I am particularly interested in nutrient cycling in remote lakes; the impact of eutrophication on prairie lakes; and in community dynamics of the ecosystems supported by freshwater environments.The intern will be required to join a small field team of undergraduate students that undertake regular sampling and monitoring of lakes in the Qu'Appelle Valley as part of a long-term monitoring programme that has run at the University of Regina for over 20 years. You will join the field team to collect water samples for subsequent analysis for selected ecoenzymes in the laboratories of the Institute of Environmental Change and Society at the University of Regina. You will also assist the field crew in collecting a range of limnological samples as part of the monitoring programme, which will be used to interpret the ecoenzyme data.In the laboratory you will be required to analyze the collected water samples using fluorescence enzyme activity assays and a microplate reader. You will be expected, with guidance, to optimize existing and established techniques for ecoenzyme activity in waters for use in prairie lakes, which will, among other aspects, require determination of the amount of water sample required for analysis.You will also be required to prepare laboratory results in suitable data formats and take part in the analysis of the ecoenzyme activity data in conjunction with Dr. Simpson.An interest in environmental or ecological monitoring or sampling would be preferable. Some field- or lab-based experience would be ideal, although full lab and field training will be provided as part of the internship. The project would suit students with general interests in ecology, biology, geography, or the earth or environmental sciences, and will be of particular interest to students with interests in or experience of freshwater ecosystems. Interested students should have a desire to undertake both field- and laboratory-based activities.
The objectives of our research is to build up a framework to control efficiently for wind power generation and transmission, let wind power transmission smooth and dispatchable. Our operation system consists of 3 units: wind speed forecasting system, power dispatch center, and wind farm control system that involves wind turbines and energy storage systems. A wind speed forecasting model will be developed firstly, which is used to predict immediate short-term wind speed information for a specific wind farm. The power dispatching center then can generate dispatching orders to the wind farm that updated by the forecasted wind speed information, market demand, and power generation in the entire power grid. After received this dispatching order, the wind farm control center optimizes the power generation, storage and distribution.A fuzzy rough set will be used to build this high accurate wind speed forecasting system. The objective of this new algorithm is to achieve the attribute reduction for a variety of factors affecting wind speed to optimize the forecasting model input, and the importance of each attribute for wind speed will be obtained.Rough sets theory, Statistical and Probability technologies, Fuzzy Logic, and ANNs are used to build the model of wind farm control system. The objective of mode is to achieve a constant output of the entire wind farm by optimizing power generation, power storage and power distribution in a whole wind farm. An integrated decision system will be developed for power dispatch center that can send the updating dispatching orders to the wind farms based on the forecasted wind speed information, market demand, and power generation in the entire power grid.• Development and application of Simulation, Modeling, and Optimization, techniques for dealing with uncertainty in Environmental Engineering, Sustainable Engineering, Industrial Engineering, Process Engineering, and Management. 1. Statistical (Probability) Techniques.2. Risk Assessment, Decision Analysis, and Control Planning. 3. Fuzzy Logic, Rough Sets, and Artificial Neural-Networks.4. Wind and Solar electricity Engineering5. Drinking Water quality Engineering, Wastewater Treatment, Water Resource Management, and Hydraulic Reliability Assessment.6. Radiology Engineering. 7. Process Control Techniques in Industrial Applications.Two students will be involved in building the high accurate wind speed forecasting system that mentioned in the abstract of project. A PhD student will carry out this sub-project, while two students will help the PhD student.Another two students will be involved in building the model of wind farm control system. One PhD student or a master student will carry out this sub-project, while two students will help them. 4 undergraduate students should be: Good English communication, reading and writing, Good  mathematics, statistics,Familiar with software such as MatLab,Or can write programming in Computer language such as Java, C++.
Systemic fungal infections from Candida albicans have 60-99% morbidity rates (Richardson et al. 2008 Microbiol Infect 14: 5), but antifungal classes currently serving a first line defense suffer from toxicity and evolving resistance due to overuse. Hence the search for new classes of antifungals is urgent. Several essential oils (EOs) exhibit strong activity against bacteria, yeasts and filamentous fungi, and show anti-biofilm activity in vitro (Francolini, 2004 Antimicrob Agents and Chemo 48:4360; Estrela and Abraham, 2010 Pharmaceut 3:1374). Oils of lemon grass (LG), rosemary (RM), cinnamon (CN) and clove (CLV) are inhibitory to Candida yeast and biofilms (Tyagi and Malik, 2010 Micron 41:797; Chifiriuc et al., 2012 Nano Res Lett 7:209). Some generally accepted mechanisms include altered cell membrane permeability, fluidity (LG, TTO) (Tyagi and Malik, 2010 Micron 41:797, Bassole, et al 2012 Molecules. 17:3989), along with compromised cell wall structure and integrity (CLV & CN) (Pinto, et al 2009 J Med Microbiol 58, 1454; Pires et al., 2011 Mycopathol 172: 453). New data from our lab shows that EOs (CN & CLV) at sub-lethal concentrations cause C. albicans agglomeration, accompanied by cell surface remodeling and intracellular reactive oxygen species (ROS). Morphological changes in fungi have been linked to antifungal resistance, cross-resistance and susceptibility, making atomic force microscopy (AFM) an appropriate tool to screen fungal response to EOs. Laser scanning confocal microscopy (LSCM) using fluorophores dyes that report on oxidative stress (ROS) and fluorescent protein (FP) constructs of proteins to track nuclear translocation thought to mitigate oxidative stress (Kelly et al. 2009 Med Mycol 47:697) will provide insight into EO mechanisms. Correlative AF-LSCM to assess cell wall integrity, organization, composition and cell physiology of C. albicans in response to EO combinations will help clarify the underlying mechanisms, establish biomarkers of sensitivity and resistance and develop new antifungal formulations.My group currently studies microbial responses to external stimuli, including mechanisms associated with carbohydrate remodeling. We have been exploring pathogenic (Escherichia coli, Pantoea stewartii, Neisseria gonorrhoeae), symbiotic (Rhizobium leguminosarum) bacteria, and opportunistic fungal/yeast pathogens (A. nidulans, Candida albicans and krusei). Of special interest to the group is how the microbial cell surface responds directly to external stimuli (metals, herbicides, antifungal agents) and how it is remodeled during growth, differentiation, and biofilm formation in wild type and genetically engineered microbes, with applications to environmental impact and disease control. We use a battery of novel microscopy techniques and biochemical methods.The student would be responsible for cell culture, preparation and microscopy. The student would culture Candida albicans wild type, fluorescent protein and knock-out strains, use minimum inhibitory concentration and checkerboard assays to identify essential oils and their combinations, respectively. The candidate will learn to use correlative atomic force-confocal microscopy, including sample preparation, data collection and full analysis to assess the mechanistic action of essential oils. With guidanced from my research associate Dr. T. Sultana, the candidate will collect, analyze and interpret data for presentation at weekly group meetings and our annual meeting in Kananaskis, Alberta, Canada. The candidate will be encouraged to write a full final report of their work that will contribute to a publication on which they will be co-authored.The student should have basic biochemical expertise (accurate pipetting skills), a good understanding of statistics,  with experience of spectrophotometry and ideally fluorometry, along with basic computer skills. Excellent microbiological techniques for culturing fungi are a must,  and basic theoretical and experiential understanding of light and fluorescence microscopy. Advanced experience using atomic force microscopy and laser scanning confocal microscopy would be a definite asset, but is not a requirement as these skills can be acquired during the internship.
Candida albicans, one of the leading causes of human fungal infections, is a commensal fungus and becomes a very resilient pathogen under low host immunity (1, 2). The prevalence of C. albicans infections is increasing at an alarming rate, especially in immunocompromised individuals, such as AIDS and transplant patients, and neonates (2). The available antifungals specifically target cell wall biosynthesis, inhibit β-glucan synthase, membrane sterols to increase aqueous pores or inhibit ergosterol pathways (3). However these antifungal treatments are becoming ineffective due to overuse and increased drug resistance from rapidly evolving fungi has led to the search for new classes of antifungals with novel targets. Continued high morbidity following systemic fungal infection has revived a strong interest in combination therapy (4). In this context essential oils (EOs) are gaining popularity due to their strong antimicrobial activity (5, 6). EO combinations with other EOs or existing antifungal agents could vastly reduce the probability of multi-drug resistance (7, 8). However, comprehensive studies are required to fully assess their independent pharmacological properties and side effects before they are used clinically as antifungal agents.EOs are aromatic secondary metabolites produced by plants and constitute various components like terpenes, aldehydes and phenols with antifungal activity. Due to the high number of constituents, the cytotoxic effects of EOs have been determined to be non-specific. Recently, EOs have shown inhibitory effects on Candida planktonic and biofilms cells (9-12). The aims of the research are to (1) screen EOs and their constituents, namely cinnamon, rosemary, clove, thyme and lemon grass oils and their respective components cinnamon aldehyde, cinnamic acid, terpenoids like eugenol, thymol and citral against the selected mutant strains, and (2) investigate their mechanism using selected mutants by biochemical analysis and AFM-LSCM (atomic force microscopy-laser scanning confocal microscopy).My group currently studies microbial responses to external stimuli, including mechanisms associated with carbohydrate remodeling. We have been exploring pathogenic (Escherichia coli, Pantoea stewartii, Neisseria gonorrhoeae) and symbiotic (Rhizobium leguminosarum) bacteria, and opportunistic fungal/yeast pathogens (A. nidulans, Candida albicans and krusei). Of special interest to the group is how the microbial cell surface responds directly to external stimuli (metals, herbicides, antifungal agents) and how it is remodeled during growth, differentiation, and biofilm formation in wild type and genetically engineered microbes, with applications in environmental impact and disease control. We use a battery of microscopy techniques and biochemical methods.The student would be responsible for cell culture, sample preparation and microscopy. The student would culture C. albicans wild type, fluorescent protein and knock-out strains and use MIC assays to identify sublethal levels of antifungals for further assessment of C. albicans by fluorescence, atomic force and confocal microscopy. With research associate Dr. T. Sultana, she will collect, analyze and interpret data for presentation at weekly group meetings and our annual meeting in Kananaskis, Alberta, Canada. The student would prepare a final report of their work.The student would need to have basic microbiological skills for culturing fungi, experience with spectrophotometry, fluorometry, light and fluorescence microscopy. Further experience using atomic force microscopy and confocal microscopy would be a definite asset.
Location contexts act is a primary element of mobile internet and a fundamental type of sensing data for Internet of Things, it plays a crucial role in our daily life. The demands of indoor location services are increased, but current indoor localization technologies have various drawbacks including high deployment costs, biased radio maps, and unsatisfactory performance in mobile environment.  There are no a predominant location technology or/and system that can provides worldwide and round-the –clock services. This project will develop an approach that combining the Crowd-Sensing-based wireless indoor localization technology with Neuro-Fuzzy method, to design a high-accuracy system with a low hardware cost, low deployment cost, and low maintenance cost. In details, 1. Leveraging crowd-sensed user mobility to design an automatic construction of radio maps; 2. Using Fuzzy-logic method to deal efficiently with uncertainty in a mobile environment; and 3. Use Neural Network method to reduce the computation time and increase the accuracy.• Development and application of Simulation, Modeling, and Optimization, techniques for dealing with uncertainty in Environmental Engineering, Sustainable Engineering, Industrial Engineering, Process Engineering, and Management. 1. Statistical (Probability) Techniques.2. Risk Assessment, Decision Analysis, and Control Planning. 3. Fuzzy Logic, Rough Sets, and Artificial Neural-Networks.4. Drinking Water quality Engineering, Wastewater Treatment, Water Resource Management, and Hydraulic Reliability Assessment.5. Radiology Engineering. 6. Process Control Techniques in Industrial Applications.Undergraduate student will learn about Intelligent technology in the University of Regina as a guest student in a graduate course. Write a course project about application of  this crowd-sensing and Neuro-Fuzzy Technology.Good English communication, reading and writing,Have mathematical and electronic engineering background,Familiar with software such as MatLab,Can write code in computer language such as Java, C++
In 2016 we are installing floating cattail bioplatforms on Loch Leven, in Cypress Hills Interprovincial park, to determine whether these can be used to remove nutrients from the lake, and reduce algal blooms.  In 2017, we will monitor the growth of the cattails on the platform and measure them for nutrient uptake, as well as heavy metals and toxins, and estimate the reduction in nutrient load to the lake.  The results from this study will be used to determine whether these cattail platforms can be used in different water bodies to remove nutrients and improve water quality.I am generally interested in water quality and biogeochemistry of lakes and reservoirs in the Canadian Prairies.  I am currently examining carbon budgets and greenhouse gas production in a variety of lakes and reservoirs in southern Saskatchewan to determine whether these systems are net carbon sources or sinks to the atmosphere. I am also interested in examining how human activities, such as land use and climate change are affecting lake water quality throughout the prairies.The student would work primarily in the field, driving to field sites accompanied by another student.  The students will need to communicate with provincial park managers and visitors to the park.  Sampling will take place from boats on the water, and samples will be collected for nutrient concentrations, algal and plant biomass,  and basic limnological parameters (oxygen, pH, temp, nutrients, chlorophyll).  Students will process the samples in the lab, and organize samples for future analyses.  The student may also be involved in laboratory analyses of samples for nutrients, chlorophyll, and stable isotopes.Students must have a biological and ecological background and understand nutrient cycling in the environment.  Students must be comfortable working outdoors in a wide range of weather (snow, wind, rain, heat), and be comfortable working on the water and in boats.  Ability to swim and comfort with moderate physical actiivty is required.  Good english communication skills are also required.
The student will be involved in sampling small agricultural ponds (dugouts) in southern Saskatchewan to measure greenhouse gas production.  We hypothesize that these aquatic systems will bury large quantities of carbon, but they may also be producing methane and CO2, which would offset their role as carbon sinks.  Rates of these processes are well established for natural lakes and ponds, but man-made systems such as dugouts are not currently well studied.The student would be involved in measuring carbon burial rates, as well as CO2 and CH4 release from these dugouts.  The work would include travel to agricultural dugouts throughout the province, sampling on the water (using small boats and a diverse array of limnological and greenhouse gas sampling equipment), as well as laboratory analyses of the samples.  The goal would be to measure and calculate the relative rates of carbon burial and release to the atmosphere to determine whether dugouts are net carbon sinks or courses.I am generally interested in water quality and biogeochemistry of lakes and reservoirs in the Canadian Prairies.  I am currently examining carbon budgets and greenhouse gas production in a variety of lakes and reservoirs in southern Saskatchewan to determine whether these systems are net carbon sources or sinks to the atmosphere. I am also interested in examining how human activities, such as land use and climate change are affecting lake water quality throughout the prairies.The student would work primarily in the field, driving to field sites accompanied by another student.  The students will need to communicate with the landowners to access the sampling sites.  Sampling will take place from boats on the water, and samples will be collected for greenhouse gases, carbon burial in the sediments, and basic limnological parameters (oxygen, pH, temp, nutrients, chlorophyll).  Students will process the samples in the lab, and organize samples for future analyses.  The student may also be involved in laboratory analyses of samples for nutrients, chlorophyll, and greenhouse gases.Students must have a biological and ecological background and understand carbon cycling in the environment.  Students must be comfortable working outdoors in a wide range of weather (snow, wind, rain, heat), and be comfortable working on the water and in boats.  Ability to swim and comfort with moderate physical actiivty is required.  Good english communication skills are also required.
The research project will involve the investigation into workplace safety related to a field of engineering, identify hazards, required training and education to reduce risks and improve occupational safety, collect statistics, develop educational resources along with propose policy as required. The governing legislation will be reviewed and assessed. The proposed field may be agriculture as fundamental research in value-added product research and development use reclaimed material from this industry.As an industrial systems engineer, my expertise and experience spans: 1) Systems design and analysis involving modeling, safety, management: life cycle analysis, lean/world class manufacturing, JIT, agile manufacturing, operational management, etc. 2) Human Factors Engineering (including ergonomics, biomechanics, occupational health and safety, etc.) 3) Mechanical engineering analysis and design (including manufacturing, vibration control, structural analysis, strength of materials, instrumentation, nonlinear dynamics, etc.) 4) Applications in value-added (VA) material innovations, design and development of products and manufacturing using agricultural fibre, recycled tires(rubber), reclaimed plastics and other waste material. 5) Artificial intelligence applying knowledge based expert systems, artificial neural networks, wavelets, etc.The student will complete on-line institutional safety courses to be familar with safety education for similar applications; locally will interview safety personnel, occupational health and safety officers and regulators and related safety organization leaders. The student will complete literature review and assimulate statistics and analyze the significance and observed trends. Engineeering safety system methods will be applied including risk analysis and other assessment and monitoring methods. Develop safety tools including checklists, auditing and monitoring  forms and collate the material and develop safety education material. Independent, insightful and with good communication and writing skills. An artistic background with an interest in marketing, promotion and education will be complementary skills. Previous instructional experience (coaching or leadership skills) will be an asset. Software skills related to developing teaching and promotional resources. Engineering background in human factors and understanding of codes and legislation related to safety is required and can be acquired.
Much of the net primary productivity (NPP) of the biosphere is consumed by microorganisms via processes that drive global macronutrient cycles such as those of carbon (C), nitrogen (N) and phosphorus (P). These microorganisms consume or process organic matter pools that reside in soils, sediments, and suspended in the water column of lakes. They do this through the release of ecoenzymes into the immediate environment surrounding the organisms. These ecoenzymes catalyze reactions that breakdown larger compounds into forms suitable for uptake by the cell for use in growth. The release of particular ecoenzymes to the environment from with cells is controlled by environmental signals; when concentrations of key nutrients are limited within the cell relative to the environment within which it resides, ecoenzymes that catalze reactions that specifically result in the limiting nutrient are produced and released. Hence there is a relationship between ecoenzymes and the availability of nutrients in the ecosystem as well as anEcoenzymes can be readily sampled from lakes and sediments and analysed using high-throughput fluorescence-based techniques in the laboratory. We wish to investigate the use of ecoenzyme concentrations in lake sediments as a potential new proxy recording eutrophication of prairie lakes from both urban point source and diffuse agricultural sources. The project will incorporate both field and lab-based components and will focus on adapting existing methodological approaches for the analysis of ecoenzymes in soil sample for use with typical lake sediments.The ultimate goal of the project is to determine the feasibility of using ecoenzymes as a new proxy record to develop historical time series of the impact of nutrient pollution on prairie lakes.I am an ecologist, specializing in the effects of natural and anthropogenic drivers of environmental change on freshwater lakes. I combine contemporary limnology, the study of lakes, with techniques from palaeolimnology, in which we study the ecological and environmental history of lakes using a range of biological and geochemical indicators found in lake sediments. I am particularly interested in nutrient cycling in remote lakes; the impact of eutrophication on prairie lakes; and in community dynamics of the ecosystems supported by freshwater environments.The intern will be required to join a small field team to collect sediment core samples from a number of Qu'Appelle Valley lakes that have been well studied to date. You will prepare the sediment samples for analysis for selected ecoenzymes in the laboratories of the Institute of Environmental Change and Society at the University of Regina.In the laboratory you will be required to analyze the collected water samples using fluorescence enzyme activity assays and a microplate reader. You will be expected, with guidance, to optimize existing and established techniques for ecoenzyme activity in soils for use with lake sediment, which will, among other aspects, require determination of the amount of sediment sample required for analysis.You will also be required to prepare laboratory results in suitable data formats and take part in the analysis of the ecoenzyme activity data in conjunction with Dr. Simpson.An interest in environmental change would be preferable, whilst some field- or lab-based experience would be ideal, although full lab and field training will be provided as part of the internship. The project would suit students with general interests in ecology, biology, geography, or the earth or environmental sciences, and will be of particular interest to students with interests in or experience of freshwater ecosystems. Interested students should have a desire to undertake both field- and laboratory-based activities.
The conversion of municipal solid waste (MSW) into refuse derived fuel (RDF) has the potential to be used as feedstock for the biofuel industry and provides an alternative means for disposal of garbage, which is currently disposed in landfills. The high quality (density and durability) densified or pelletized RDF fluff not only facilitates storage and transportation but also has many advantages including low levels of dust, free flowing material, high energy density and uniform burning rate.  In order to meet the requirements of a first quality pellet fuel, the pellets must contain less than about 1% by weight ash and have a heat value of at least 18.6 GJ/t of fuel.  Refuse derived fuel from MSW have high ash content, e.g. 10-22%, and is more challenging when subjected to thermochemical processing due to the lower melting point of the inorganic elements and the higher level of chlorides. Excessive slagging and fouling increases maintenance and downtime and reduces heat exchanger efficiency, both of which lead to economic losses. Reducing and or eliminating these factors, increases the utilization of RDF as a fuel source. This project will characterize the RDF fluff samples provided by collaborators (City of Edmonton and City of Saskatoon), particularly the proportion of plastics and biodegradable waste, as well as the ash content and other parameters as needed. The samples obtained will be segregated into plastics and biodegradable waste to have control on the composition of pellets/briquettes that will be obtained. Torrefaction of lignocellulosic portion of MSW will be conducted. The samples (RDF fluff, plastics, biodegradable waste) for pelletizing will be ground further in a hammer mill fitted with suitable screen size. The samples will then be processed to pellets/briquettes can be used as feedstock for both biochemical and thermochemical conversion depending on their composition. Dr. Lope Tabil is the Principal Investigator of the above-named proposed project. The Co-Investigators are Dr. Tim Dumonceaux and Dr. Edmund Mupondwa of Agriculture and Agri-Food Canada, Saskatoon Research Centre located at the University of Saskatchewan.The principal applicant Dr. Lope G. Tabil has been working on the value-added processing of agricultural crops and the processing of feed, forage and biomass for the past 20 years. One of the research areas he has been working is on the pre-processing and densification of biomass, particularly, biomass from agricultural production and processing residues as well also municipal solid waste. The student will work directly with the Principal Investigator and the Co-Investigators. The project involves communication with scientists and researchers at Agriculture and Agri-Food Canada, Saskatoon Research Centre and the Department of Chemical and Biological Engineering, University of Saskatchewan for experimental material procurement, and laboratory work planning and execution. Information gathering will also be done using the Internet. The main role of the student is to conduct experiments on sorting of municipal solid waste and refuse derived fuel and thereafter determine the compaction properties of these materials and their physico-chemical properties. He/she will be trained in the operation of different equipment for pelletizing and briquetting of sample materials, chemical analysis and physical properties tests. He/she will also be trained to operate the Instron tester for pelleting single samples of biomass and the hydraulic briquetter. At the end of his/her work term, the student is expected to write a report in a paper format (based upon conference paper format of the American Society of Agricultural and Biological Engineers) and give a seminar based on the research project he/she has conducted.The student should have completed at least 3 years of Engineering or Science/Technology, particularly in Agricultural and Biosystems Engineering, Chemical/Biochemical Engineering or Mechanical Engineering. A good command of the English language, written and spoken, is also required. Since repetitive biologicaland waste material testing is part of the work, the student should possess the necessary theory behind strength of materials and physico-chemical properties of biological materials. The student should have personal attributes of patience and enthusiasm. Knowledge on basic statistics and proficiency in computer operation (reference and information search, programming and/or equipment interfacing) are desirable skills.
It was previously determined that canola (B. napus) straw can be a suitable substrate for cellulosic biofuels production, and that pretreatment of canola residue with lignin-degrading white-rot fungi confers a range of benefits to the energy balance of biofuels processes. Using this information, a vision for how biological pretreatment using lignin-degrading fungi might be incorporated into a biofuels production chain for agricultural residue was outlined; however, the detailed logistics with any particular residue has to be investigated. As part of an ongoing effort to explore the biofuel potential of the biodegradable portion of municipal solid waste and cereal straws, initial observations made using B. napus straw will be extended to C. sativa and cereal straws. This project will generate baseline data for residue from 48 lines of C. sativa from the Plant Gene Resource of Canada (PGRC) germplasm collection and samples of cereal straws from farms around Saskatchewan regarding cell wall composition, biological pretreatment with white-rot fungi, lignin fragment extraction, enzymatic saccharification/ethanol fermentation, compaction/pelleting characteristics, and thermal combustion properties.The microbially pretreated feedstock is then subjected to particle size reduction and pelletization to determine the effect of pretreatment on the physical quality of the formed pellets. Enzymatic saccharification tests will be conducted of untreated samples, pretreated samples without densification and pretreated/pelletized samples to determine their potential as feedstock for bioethanol production.Dr. Lope Tabil is the Principal Investigator of the above-named proposed project. The Co-Investigators are Dr. Tim Dumonceaux and Dr. Edmund Mupondwa of Agriculture and Agri-Food Canada, Saskatoon Research Centre. Dr. Tabil a professor in Biological Engineering at the Department of Chemical and Biological Engineering, University of Saskatchewan with expertise in value-added processing of biological materials and postharvest technology. He holds research grants/contract from NSERC, Saskatchewan Agriculture and Food-Agriculture Development Fund and the National Centres of Excelence through BioFuelNet. He currently supervises or co-supervises 4 graduate students (4 M.Sc.), and has supervised/co-supervised 13 M.Sc. graduates, 7 Ph.D. graduates, The student will work directly with the Principal Investigator and the Co-Investigators. The project involves communication with scientists and researchers at Agriculture and Agri-Food Canada, Saskatoon Research Centre and the Department of Chemical and Biological Engineering, University of Saskatchewan for experimental material procurement, and laboratory work planning and execution. Information gathering will also be done using the Internet. The main role of the student is to conduct cell wall analysis, solid-state fermentation experiments of biomass and thereafter determining the compaction properties of biomass and its physico-chemical properties. He/she will be trained in the operation of different equipment for chemical analysis and physical properties test. He/she will also be trained to operate the Instron tester for pelleting single samples of biomass. At the end of his/her work term, the student is expected to write a report in a paper format (based upon conference paper format of the American Society of Agricultural and Biological Engineers) and give a seminar based on the research project he/she has conducted.The student should have completed at least 3 years of Engineering or Science/Technology, particularly in Agricultural and Biosystems Engineering, Chemical/Biochemical Engineering, or Biotechnology. A good command of the English language, written and spoken, is also required. Since repetitive biological material testing is part of the work, the student should possess the necessary theory behind strength of materials and physico-chemical properties of biological materials. The student should have personal attributes of patience and enthusiasm. Knowledge on basic statistics and proficiency in computer operation (reference and information search, programming and/or equipment interfacing) are desirable skills.
Neuropsychiatric diseases pose a great burden to our society. Current treatments are limited by poor efficacy and undesirable side effects. Understanding the pathophysiology of neuropsychiatric disease is necessary for the development of novel diagnostics and treatment. Large cohorts of genome-wide studies of psychiatric patients have uncovered a number of candidate genes that are implicated in disease development. Disrupted in Schizophrenia 1 (DISC1) is one such neuropsychiatric risk gene. The protein product DISC1 works like a scaffold in the cell, interacting with over hundreds of protein partners to affect neurogenesis, neural progenitor proliferation, and neural migration.  How does one protein manage to affect such a diverse spectrum of brain functions? The molecular shape of proteins is a key to our understanding of how protein works in the cell. Very little is known about the molecular shape of DISC1. This project will take a reductionist approach to isolate a small subdomain of DISC1 and characterize its biophysical and biochemical properties. The goal of the 12-week project is to accomplish three objectives: 1) To clone a subdomain of DISC1 in a bacterial expression vector; 2) To purify a subdomain of DISC1 using an automatic chromatography system; and 3) To investigate the biophysical and biochemical properties of this subdomain. The DISC1 subdomain will be cloned and produced artificially in bacteria so that we can get a large quantity for biochemical characterization. The DISC1 subdomain will be purified from other bacterial proteins using an automatic protein chromatography system. Afterwards, the molecular shape of the subdomain will be characterized using dynamic light scattering, circular dichroism, and protein crystallography. Our lab is interested to unravel the pathophysiology of neuropsychiatric diseases using integrative experimental approaches. Our goal is to determine the three-dimensional shape of proteins translated from genes that have been implicated in neuropsychiatric diseases. Using patient-derived neuronal cell lines, we are also interested to understand how common polymorphisms of these genes could affect cellular processes important for neurodevelopment. The combined approach will allow us to understand how common variants of the genes can alter the protein structures and contribute to the risk of developing neuropsychiatric diseases. Lab website: www.usask.ca/leunglabUnder my direct supervision, the student will be responsible for the planning, execution, and analysis of all experiments. For every experiment, I will have one-on-one meetings with the student to discuss the purpose and to develop a detailed experimental plan with expected results. Then we will meet periodically to follow up on the progress. At the completion of each experiment, we will have a meeting to summarize the results and design future follow-up experiments. During the project development stage, the student will work on a draft first, followed by several rounds of editing with my comments. Hopefully as time progress, the student will become more independent with the whole process. In addition to performing experiments, the students are expected to develop scientific writing skills throughout. Before each experiment, the students will write a detailed experimental plan. As experiments are performed and results obtained, the students will keep a detailed record of their day-to-day activities in a laboratory notebook that is signed regularly by one of the lab members. Notebook signing is a common practice in industry. Thus, the students will also learn about recording laboratory projects following industrial standards.The students will participate in our weekly lab meetings where a lab member will present a progress update. In addition, we have journal clubs (~once a month) where each member will critically evaluate a published manuscript related to his/her research project. Finally, we have coffee sessions where we informally discuss the latest scientific development on any interesting topics.The student is expected to understand basic molecular biology and biochemistry knowledge. Practical experience is beneficial but the student will rapidly gain hands-on experience as the research progress. Writing and presentation skills are essential as the student is expected to keep an up-to-date laboratory journal and present during lab meetings. Computer skills will be a bonus if the student is interested to also learn the process of determining crystal structures. 
PPAR-γ (Peroxisome proliferator activated receptor gamma) belongs to the family of nuclear hormone receptors, which directly regulate transcription of target genes. PPAR-γ agonists have been well-studied for their regulatory role on lipid metabolism and insulin sensitization and are the main target of the drug class of thiazolidinediones (TZDs), used in diabetes mellitus and other diseases that feature insulin resistance.Interestingly, the overexpression of this receptor in many human cancers such as breast, colon, lung, stomach, ovary and prostate cancers has been recently identified and spurred the interest of the scientific community involved in cancer drug research to generate ligands that activate this receptor class. However, current research suggests that PPAR-γ agonists also have various associated side effects that may hamper their development into successful drug molecules.  In this context, the recent concepts of multi-target drug design and drug repositioning can be applied wherein a single molecule may have 2 or more targets of action and the chemical space of the parent molecule may be successfully transformed such that it shows an improved activity in the desired target of action.The present proposal is focused on identification of PPAR-γ agonists through virtual/in-silico HTS screening of clinically used drugs. Main reason to select the approved drugs is to circumvent the problems associated with newer molecules such as poor pharmacokinetics and ADME profiles. After their in silico identification, the resultant hits will be checked in vitro for their PPAR-γ activation and their role in suppressing cancer cells, particularly colon cells. The identified hits will be  chemically modified to generate lead molecules with augmented potency against tumors.The objectives of this project are three-fold: 1) Identification of novel PPAR-γ agonists, and 2) Evasion of side-effects/poor ADME profiles of the identified hit molecules through use of approved drugs database. (3) in vitro cytotoxic evaluation of the My research interests are in drug target identification and validation usingmultiple cross-disciplinary approaches. Currently, I am developing a framework for finding novel therapeuticsfor metastatic breast cancer. I have published more than 70 peer-reviewed articles and has recently co-edited two books in genomicsand drug discovery.Two research streams are pursued in my research program: 1. Understanding the molecular mechanism of action of PPAR gammawhich focuses on the link between the PPAR gamma activation and its regulated pathways. 2. Identification and validation of novelligands (small molecules) that have significant role in breast cancer therapeutics and have The student will be involved in conducting computational HTS for selected compounds against PPAR-gamma.Background in organic chemistry and computer aided drug design. Experience with cell line studies will be an asset but not mandatory.
Parkinson’s disease has an elusive etiology and pathogenesis and the currently available drugs provide only symptomatic relief. Oxidative stress, inflammation, apoptosis, mitochondrial dysfunction and proteosomal dysfunction are some of the hallmarks of PD. This involves multiple genes and pathways. Peroxisome proliferators activated Receptor (PPARs) belong to the nuclear receptor super family and are ligand activated transcription factors, regulating the expression of a wide variety of genes. PPAR gamma is the most intensively studied and is reported to play important role in cell physiology. The neuroprotective activity of several PPAR agonists against oxidative damage, inflammation and apoptosis in PD has been reported in vitro and in in preclinical models and phase 1 and phase 2 clinical trials of PD suggesting PPAR gamma pathways may be a fruitful drug target in PD. Also, PPAR-γ is expressed in several types of neuronal cell types including microglia, neurons, astrocytes, and oligodendrocytes supporting the increasing interest for PPAR-γ agonists in PD management. Ibrutinib is a recently approved TKI, inhibiting BTK. Recently the role of BTK and its inhibitor Ibrutinib has been investigated in neurological damage in the brain. Btk is regulated by PPARgamma. The project has the following objectives: Objective 1: Predict PPAR responsive genes and map them genes involved in Parkinson’s disease  and Ibrutinib Kinomescan data.Objective 2: Implement integrative genomics to derive information on response to ligand activation of PPAR gamma and/or treatment with Ibrutinib This work will yield important new information and increase our understanding on the use of TKIs in PD. My interests are in drug target identification and validation using multiple cross-disciplinary approaches. Currently, I am developing a framework for finding novel therapeutics for metastatic breast cancer and Parkinson’s Disease (PD). I have published more than 70 peer-reviewed articles and have recently co-edited two books in genomics and drug discovery.Two research streams are pursued in my research program: 1. Understanding the molecular mechanism of action of PPAR gamma which focuses on the link between the PPAR gamma activation and its regulated pathways. 2. Identification and validation of novel ligands (small molecules) that have significant role in breast cancer and The student will be involved in conducting expreiments  in vitro  using neuroblastoma cell line. He/She will investigate the effect of a diverse array of PPAR gamma ligands  on expression of  genes involved in Parkinson's disease. Biochemical parameters will also be investigated. A  good background in biotechnology and biochemistry and experience in cell culture techniques and commonly used biochemical methods.
Breast cancer is the most common malignancy in women, killing more than 520,000 women each year. With the recent progress in chemotherapy and targeted therapy, the death rate of breast cancer has been declining since the 1990s.  However, prognosis for late stage and recurrent breast cancer remains poor (5-year relative survival rate for stage IV patients is only 20%). Thus, many breast cancer patients, including early stage patients, seek integrative medicine, especially herbal medicine, expecting to achieve synergistic therapeutic efficacy with chemotherapy drugs, reduced side effects, and/or a boost to the immune system. It is estimated that the prevalence of herbal usage in breast cancer patients is about 20-30% in North America and as high as 60-70% in Asian counties such as China.  The anticancer effects of herbs have been reported extensively recently.  Studies in my research group have shown that that quite a few anticancer herbs upregulate energy metabolism in cancer cells, however, the underlying mechanism is totally unknown. The current research project involves two objectives: 1). Establish the energy metabolism profile including ATP, ADP, AMD, NADH, NAD, NADPH, NAPD, mitochondrial integrity and membrane potential, etc. for each herb and its HPLC-separated fractions; and 2) Investigate the expression change of genes involved in energy metabolism using the Phenotype MicroArray Assay for Cancer Cell Metabolism from Biolog.  The student will mainly focus on research with Objective 1 but also be exposed to research with Objective 2.  The research will provide the student a good knowledge and hands-on experience with anticancer herbal functions and cancer cell metabolisms in different types of human breast cancer. My research is focused on three areas: 1). Functions of sphingolipids, especially sphingosine-1-phosphate, in human breast cancer; 2). Integrative medicine on the mechanism and therapeutic efficacy off anticancer herbs as well as their combination with chemotherapy and targeted therapy drugs. 3). Envronemntal toxicology and bioremediation.  The current research project is related to the second research area in my laboratory.  My research group has been working integretative medicine for more than 10 years and accumulated a large amont of data for the function of anticancer herbs in human breast cancer.The student will prepare the water and ethanol extracts from anticancer herbs, anylyze the components with HPLC, and measure the effects of the herbal extracts on energy metabolism in breast cancer cells using commerically available assay kits.  A good training in biochemistry and cell biology is required.  The student should has sufficient experience with HPLC, cell culture, and biochemical assays.
There are several types of supply chain systems: chain, star, and holistic. The holistic supply system refers to the network that several chains are intertwined. This supply chain network has a large scope and it is not only restricted to one particular types of goods (such as automotive products) but multiple products and thus multiple supply chains. For example, one chain may be the property supply (private residential houses or apartments), another supply chain may be the pre-fabricated walls and columns or roofs, and another supply chain may be automotive supply chains. The three supply chains are considered separately in the past or in the existing practice of industrial management, but in fact, they are related to each other in a context. In this project, our question is: how can we design such a holistic supply network system so that the system as a whole is resilient. By resilience, it is meant that when one component in the system is damaged, the whole system can still function through re-configuration or through some change of internal resources and/or structures. The objectives are: (1) select a particular holistic supply system that includes several chains. (2) model their interaction and performance using the tool like business dynamics (Sloan Business School at MIT) or Petri Nets. (3) build a regulation on the control of the performance of the entire system. (4) build a test-bed to simulate various business scenarios. (5) simulate various design options and regulation options to examine the robustness and resilience of the entire system. design, manufacturing, management.collect data, case study. Supply chain management, operation research.
A particular medical device will be chosen for this project. The example of the medical device would be a radio-frequency ablation device, a microwave device, and other new devices that merge. Design of the medical device is carried out using a systematic design approach including Axiomatic Design Theory (ADT) and Systematic Design Methodology. biomedical engineering, device design, device manufacturingDesign Design, manufacturing.
It is well known that plant pathogens can influence the behaviour of their vectors.  Similarly, mosquitoes infected with the malaria pathogen also exhibit different behaviour.  Often these changes are aimed at spreading the pathogen more effectively.  Other studies have demonstrated that some plant viruses can alter the plant in a manner that influences the choices and transmission success of certain insect vectors of plant diseases.  This is likely due to the effect of the virus, which lowers the nutritional quality of the plant. It is also known that infection can alter the quality of nectar and pollen. Bees are known to respond to changes in both the physiological qualities of plants and also to the nutritional quality of pollen and nectar. This study will examine whether bees (bumble and/or honey) preferentially forage on plants that have been infected with one of multiple plant pathogens. My broad research program is centered on applied insect ecology and entomology.  I am interested in many aspects of ecology, and their application to the management of pest insects. These interests stem from my vast research experience in entomology and ecology. I have extensive experience with sampling and studies of spatial distributions, with pesticide trials, and with management of insect vectors of plant diseases.  We are particularly interested in how plants, pathogens and insects interact. I take a question and problem based approach to research that draws from a variety of disciplines. The student will be performing laboratory experiments to examine the foraging choices of bumblebees. They will gain experience with manual infection of plants with pathogens. They will learn to conduct behavioural bioassays.  Comfortable handling insects.  Cannot be allergic to bee stings. Good manual dexterity and patience. Background in plant pathology, entomology, insect ecology would be helpful.
We are working on identifying single medical isotopes which would enable to perform both Positron Emission Tomography (PET) and Single Photon Emission Computed Tomography (SPECT)  to overcome the deficiencies of PET or SPECT by themselves. We have a few candidate isotopes and the next steps are performing the feasibility studies by carrying out experimentation.  We are also working on prototype electronic arrangements to perform proof of principle experiments. When successful, this technique will provide  3-D imaging without resorting to  complicated back-projection algorithms.Positron Emission Tomography (PET) and Single Photon Emission Computed Tomography(SPECT) are two techniques which make use of photon emissions of radioactive isotopes for medical imaging and industrial imaging. They are increasingly popular despite a few imaging artifacts due to scattering and absorption phenomena.  Our research combines these two techniques into one single-isotope based imaging where we can achieve both images in one-setting.  Not only they provide 3-d images without resorting to back-projection techniques, they will offer multiple scenario images to help prevent false diagnostics.  Our research focuses on identifying candidate isotopes, production channels, experimentation for proof of principle etc. The student will work the supervisor and other students in planning the experimental methods for the isotope production, planning the detector arrangements and electronics setting and the data acquisition systems for the proof of principle measurements.  Literature survey, analyzing the data, contributing to the experimental planning and data interpretation is expected. The student will participate in group discussions, make short presentations to the group  and prepare technical reports.A student would have good physics and mathematics background with computer programming skills.   Some understanding of nuclear science and technologies is an asset but not required.  This project is well suited for students in physics, engineering physics or biomedical engineering programs. 
 Plasma is an ideal gas of charged particles that exhibit collective behavior in form of various wave motions.   Physics of plasmas addresses fundamental problems such as turbulence as well as a number of applied subjects important for a variety of plasma based technologies.    The proposed   research involves theoretical studies of plasma instabilities in application to the problem of anomalous transport  in a tokamak.  One of the outstanding issues  is anomalous electron energy transport. Electron temperature gradient instability and microtearing modes have been considered as the transport  mechanisms. We propose an alternative mechanism based on the electromagnetic modes closely associated with the short wave-length Alfven mode. The mode is destabilized by the combination of the electron temperature  and magnetic field gradients. Investigation of the mode structure and magnetic perturbations (magnetic islands) will be performed by analytical and numerical methods.    The simulations will be performed using advanced multi-fluid models  based on BOUT++ code. and particle-in-cell codes.   Theoretical plasma physics, physics of high temperature plasmas with applications to controlled thermonuclear fusion, space and ionosphere plasmas, and laboratory plasmas for material processing and electric propulsion.Nonlinear and kinetic processes in plasmas, theory of waves and instabilities in magnetically confined plasmas, turbulence and  anomalous transport. Depending on the student background and interests, the following tasks may be performed by the student.Reading  the plasma physics jornals and literature.  Formulation and analysis of fluid equations relevant to  magnetized plasmas.  Programming  and numerical solution of linear and nonlinear differential equations describing the magnetized plasmas.  Derivation and analysis of linear dispersion relations. Analysis of the numerical solutions, calculating the growth rates from initial value simulations. Summarizing the results, presenting the results in graphical  form, writing the reports and scientifc paper(s), making oral presentations. Student will be using the existing numerical codes and making modifications to the exiting cides and/or writing her/his own codes.   Required physics classes: Electrodynamics, Statistical Physics, Mechanics, Quantum Mechanics, Theoretical Physics, Waves and Oscillations, Plasma Physics, Fluid dynamicsMathematics: ODE and PDE, Nonlinear theory, Stochastic Theory,   Linear Algebra, Numerical methods, Pseudo-Spectral methods.Computer Science and Programming: Numerical solution of PDE, Scientific Computations and Programming, High Performance Computing, MPI and OpenMP  Upper years undergraduate (and graduate,  if applicable)  classes are desired. The above list describes  general background which is desired and relevant to the project. It is not meant that the candidate should have taken every course on the list.
Plasma is an ideal gas of charged particles that exhibit collective behavior in form of various wave motions.   Physics of plasmas addresses fundamental problems such as turbulence as well as a number of applied subjects important for a variety of plasma based technologies. Often  plasmas are controlled  by externally   applied magnetic and electric  fields  and are in a state far from thermodynamical equilibrium, which makes them inherently unstable and results in fluctuations and turbulence leading to anomalous plasma transport much exceeding the classical values.    The proposed   research involves theoretical studies of plasmas, specifically plasma fluctuations and instabilities responsible for anomalous behaviour of magnetically confined plasmas relevant to electric propulsion in space and material processing reactors.  The project aims to clarify the dominant instability mechanisms, evaluate structure formation and anomalous transport in Hall thruster plasmas.Nonlinear simulations of instabilities, turbulence and transport will be performed in support and in close interactions with experiments and kinetic simulations, in particular, to explain the excitation of azimuthal mode structures (spokes) in Hall thrusters.    The simulations will be performed using advanced multi-fluid models  and particle-in-cell codes.   Theoretical plasma physics, physics of high temperature plasmas with applications to controlled thermonuclear fusion, space and ionosphere plasmas, and laboratory plasmas for material processing and electric propulsion.Nonlinear and kinetic processes in plasmas, theory of waves and instabilities in magnetically confined plasmas, turbulence and  anomalous transport. Depending on the student background and interests, the following tasks may be performed by the student.Reading  the plasma physics jornals and literature.  Formulation and analysis of fluid equations relevant to  magnetized plasmas.  Programming  and numerical solution of linear and nonlinear differential equations describing the magnetized plasmas.  Derivation and analysis of linear dispersion relations. Analysis of the numerical solutions, calculating the growth rates from initial value simulations. Summarizing the results, presenting the results in graphical  form, writing the reports and scientifc paper(s), making oral presentations. Student will be using the existing numerical codes and making modifications to the exiting cides and/or writing her/his own codes.   Required physics classes: Electrodynamics, Statistical Physics, Mechanics, Quantum Mechanics, Theoretical Physics, Waves and Oscillations, Plasma Physics, Fluid dynamicsMathematics: ODE and PDE, Nonlinear theory, Stochastic Theory,   Linear Algebra, Numerical methods, Pseudo-Spectral methods.Computer Science and Programming: Numerical solution of PDE, Scientific Computations and Programming, High Performance Computing, MPI and OpenMP  Upper years undergraduate (and graduate,  if applicable)  classes are desired. The above list describes  general background which is desired and relevant to the project. It is not meant that the candidate should have taken every course on the list.
Endometriosis is defined as the presence of endometrial glands and stroma in ectopic locations, primarily the pelvic peritoneum, ovaries, and rectovaginal septum. Endometriosis in women is associated with substantial pain and suffering and the disease association with infertility , breast cancer and ovarian cancer. The disease has an estimated prevalence of 10%; being higher in women aged between 25-30 years (60%) compared to women older than 35 (42%).  Several animal models have been developed in several species, however none of them seem to be particularly useful for imaging because they are either too small (mice, rabbit) or they are too big and impractical (primates). Therefore, the overall objective of the study is to develop a domestic animal model suitable for MRI/ PET-CT imaging. We have recently developed canine model to study endometriosis. Current project will validate the pathologies that develop during this process and will invovlve ultrasonography, medical imaging (CT or MRI), qPCR and immunohistochemistry.Dr. Singh's research interests are centered on the use and further development of the bovine model for the study of ovarian function in humans. His current and past research has been directed towards studying the ultrasonographic, morphologic and biochemical kinetics of ovarian follicles to refine the bovine model. He looks forward to extending his studies to investigate the developmental competence of oocytes contained in these follicles and direct in vivo visualization of cumulus oocyte complexes using an ultrasound biomicroscope. His current projects are invovlved in development of canine model for prostate cancer and endometriosis in humans.Student will perform laboratory experiments to localize the NGF protein in different reproductive tissues and confocal microscopy.Animal handling, working with dogs, immunohistochemistry, molecular biology
Kisspeptin and its biological derivatives have been shown to increase circulating levels of GnRH, LH, FSH, and GH. Large increases in LH (spikes) cause ovulation in adult heifers, but whether a kisspeptin-induced ovulation occurs in prepubertal heifers is not yet known. There are few studies involving kisspeptin and ovulation in calves. Based on results from our previous studies, we postulate that multiple injections of Kp10 should cause an increase in LH and ovulation should follow. Calving at the University Cattle farm occurs from March 15 to May 1. Prepubertal heifers, aged 2-4 months will be clinically examined before ultrasound examination of their reproductive tracts. Sequential ultrasound examinations will allow us to determine the beginning of a new follicular wave (day 0) by a sudden increase in number of 4 mm follicles. On day 4 of the next follicular wave, the calves will be assigned to one of the following three groups: GnRH group (positive control), Saline group (negative control) and Kp10 group (15 mg Kp10 i/m at time 0, 1, and 2 hour, test group). Ultrasound examinations will be performed every 24 hours following thereafter until ovulation or the emergence of a new follicular wave. Blood samples will be collected in heparinized vacutainer for LH. In animals that ovulated, blood samples will also be collected from 4 to 14 days after ovulation for progesterone measurement.  Plasma samples will be assayed for LH or progesterone levels using standard radioimmunoassay technique.Dr. Singh's research interests are centered on the use and further development of the bovine model for the study of ovarian function in humans. His current and past research has been directed towards studying the ultrasonographic, morphologic and biochemical kinetics of ovarian follicles to refine the bovine model. He looks forward to extending his studies to investigate the developmental competence of oocytes contained in these follicles and direct in vivo visualization of cumulus oocyte complexes using an ultrasound biomicroscope. His current projects are invovlved in studying the function of kisspeptin in female reproductive function in cows. From mid-June to mid-July, the student will perform the animal treatments and ultrasound examinations. During the final month of the scholarship, the student will analyze the data and prepare the poster. During the scholarship, applicant will be exposed to fundamental principles of research, hypothesis testing, experimental design and planning, and objective data collection.Animal handling experience is essential. Veterinary and animal science students will be preferred.
We will employ the neutron beams of Saskatchewan Research Council SlowPOKE research reactor and natural samples of uranium and thorium to assess the radioactive isotopes  of interest for medical applications.  It is expected that we will be able to produce 99m-Tc, 132-Te, 131-I and 133-I isotopes all of which are already identified as medical isotopes. We will carryout the experiments to measure the yields of various isotopes to determine the optimum irradiation protocols. The experiments will involve a high resolution gamma ray spectroscopy and the data analyses and interpretations.  The tasks will involve a thorough understanding of irradiation protocols, activity measurement strategies to discern between the short-lived versus long lived isotopes. We are working on the prospects of medical isotope production with unenriched natural uranium and thorium elements by neutron and photon irradiations, which offers the promise to produce them more economically and environmentally friendly manner. The costs are low since no enrichment is required and this also means less radioactive waste during the process.  Also, this can be carried out a low power research reactors and with bremsstrahlung beams.  While the project will be establishing the physics principles, it has the potential to make them affordable around the world in a distributed manner. The student will be required to take initiative and be open minded to learn all aspects of the project which entail: a) irradiation protocols for the production of isotopes, which involve optimization of irradiation times and amounts of materials  b) participate in measurement process  for preliminary measurements and dedicated runs c) analyze the data and contribute to interpretation of results. The student will be making group presentations and preparing technical reports. The student will work in collaboration with others. Thus , the student will participate in discussions and share the results with the group.  During the dedicated measurements, extended hours of attendance at the work will be required. The student will have some background of physics, be comfortable to work with nuclear instrumentation, though no prior experience is required. The student will be highly motivated. The student will have computer skills to work with menu driven programs for data acquisition and data analyses. Some measurements will require  extended hours of work. There is a team work involved in collaborating with reactor technicians etc.  A good foundational knowledge of physics with physics/engineering specialization is preferred. 
This project intends to map and quantify Canadian and American attempts to expand their administrations and exert control at their peripheries through an ever-greater network of agencies and departments. By mapping both the presence of government officials and the concerns they expressed, this project will create visualizations of federal power and engagement between the 1860s and the 1930s that shifts as people were hired and fired, as posts were built and fell into disrepair, and as crises grew and faded. This will be accomplished by inputting and analyzing tens of thousands of pages of data from the paylists, annual reports, and correspondence produced by the North West Mounted Police, Customs and Immigration agencies, military units, fishery patrols, and Indian Affairs agencies who became responsible for enforcing order along the border. This project will provide a geographical and quantitative backbone for scholarship on immigration and the relationship between colonial states and the Sioux, Nez Perce, Coast Salish, Blackfoot, Cree, Métis, and Chinese. It will also expand and publicize the extensive, but little-known, contributions that First Nations made to the formation and defense of the U.S.-Canada border in the late nineteenth and early twentieth centuries. Native Americans, for example, contributed close to 8,000 person-days of labor as part of the Northwest Boundary survey team alone and made meaningful contributions to the defense of the border as provisioners, soldiers, scouts, and informants. This occurred during times of peace as well as during times of war. I specialize in the history of the Indigenous people and the formation of the Canada-United States border. My recent work has investigated state sponsored abductions of suspected criminals across international lines. During the first three weeks of the appointment, the student will receive advanced historical training. During the first half of May, the student will work within the history department’s Collaboratorium, a working space that combines community engaged research with more traditional historical approaches. As part of this training, students will receive instruction (based on last year’s curriculum) on how to conduct oral interviews, build databases, understand Indigenous protocols, and engage in archival research. In the final week of training, the student will spend one week in the Historical GIS lab learning how to georeference maps, digitize features, and produce visualizations from historic data. During weeks 4-12, the student will read and digitize federal reports, historic correspondence, and military records. They will help enter data from the paylist records and federal reports regarding the locations of federal agents. Finally, the student will help map this data to produce visualizations that will likely appear in a historical monograph.This is an opportunity for a student to get hands on experience doing real history where the conclusions are not already known. They get a chance to explore advanced historical techniques in a structured environment.This project requires that students have a background in history or a related discipline. While this project does not require knowledge of GIS software (ArcMap etc) or a background in Indigenous history, a background in either (including in a background in an Indigenous history outside of North America) would be an asset to this project. 
This project intends to map and quantify Canadian and American attempts to expand their administrations and exert control at their peripheries through an ever-greater network of agencies and departments. By mapping both the presence of government officials and the concerns they expressed, this project will create visualizations of federal power and engagement between the 1860s and the 1930s that shifts as people were hired and fired, as posts were built and fell into disrepair, and as crises grew and faded. This will be accomplished by inputting and analyzing tens of thousands of pages of data from the paylists, annual reports, and correspondence produced by the North West Mounted Police, Customs and Immigration agencies, military units, fishery patrols, and Indian Affairs agencies who became responsible for enforcing order along the border. This project will provide a geographical and quantitative backbone for scholarship on immigration and the relationship between colonial states and the Sioux, Nez Perce, Coast Salish, Blackfoot, Cree, Métis, and Chinese. It will also expand and publicize the extensive, but little-known, contributions that First Nations made to the formation and defense of the U.S.-Canada border in the late nineteenth and early twentieth centuries. Native Americans, for example, contributed close to 8,000 person-days of labor as part of the Northwest Boundary survey team alone and made meaningful contributions to the defense of the border as provisioners, soldiers, scouts, and informants. This occurred during times of peace as well as during times of war. I specialize in the history of the Indigenous people and the formation of the Canada-United States border. My recent work has investigated state sponsored abductions of suspected criminals across international lines. During the first three weeks of the appointment, the student will receive advanced historical training. During the first half of May, the student will work within the history department’s Collaboratorium, a working space that combines community engaged research with more traditional historical approaches. As part of this training, students will receive instruction (based on last year’s curriculum) on how to conduct oral interviews, build databases, understand Indigenous protocols, and engage in archival research. In the final week of training, the student will spend one week in the Historical GIS lab learning how to georeference maps, digitize features, and produce visualizations from historic data. During weeks 4-12, the student will read and digitize federal reports, historic correspondence, and military records. They will help enter data from the paylist records and federal reports regarding the locations of federal agents. Finally, the student will help map this data to produce visualizations that will likely appear in a historical monograph.This is an opportunity for a student to get hands on experience doing real history where the conclusions are not already known. They get a chance to explore advanced historical techniques in a structured environment.This project requires that students have a background in history or a related discipline. While this project does not require knowledge of GIS software (ArcMap etc) or a background in Indigenous history, a background in either (including in a background in an Indigenous history outside of North America) would be an asset to this project. 
The project will involve learning how to write gnuradio software to run the radio transmit and receive functions of the MRI. The "pulse sequence programming" experience gained will be useful for any MRI and for controlling a wide variety of scientific instrumentation. The output of the software will be a raw MRI signal file that can be fed into our existing image reconstruction software. The pulse sequence software will be built in stages to facilitate student learning beginning with simple pulse sequences and working up to imaging sequences.My research is focused on developing portable MRI for eventual use in space. We currently have two wrist-sized proof-of-concept portable MRIs in our lab. The hardware works, now we need to focus on the software to run the MRI.  The student will write gnuradio software on the Linux computer that controls both of the small experimental MRIs in our lab. The software will be developed on a computer assigned to the student. Once working, the software will be copied to the MRI computer to generate an MRI signal. The images made from the resulting signal file will contribute to the proof-of-concept of the new MRI designs.1. Programming skills - ability to learn gnuradio (python-based) software. 2. Physics, especially radio and basic electronics. 3. Mathematics.
The project will involve designing hardware for future portable MRI designs. Specifically, the hardware will be RF transmitting hardware that will be used to replace conventional gradient coil imaging in MRI. The student will work with an electrical engineer postdoctoral fellow and use matlab and engineering drawing programs to verify the design before construction.My research is focused on developing portable MRI for eventual use in space. We currently have two wrist-sized proof-of-concept portable MRIs in our lab. Next we are building ankle-sized MRIs for use in a zero-g jet and for the international space station.  The student will review our existing RF transmitter designs and work on an improved design. The exact approach will depend on the state of development we are at when the student arrives but on possibility is to design a circuit that will allow 4 independent transmission channels to resonate with varying relative phase input to the 4 channels. It is anticipated that such a design will lead to an eigenvalue problem to solve for the required impedances in the circuit.1. Background in electrical engineering. 2. Physics, especially radio and basic electronics. 3. Mathematics.
The project will involve helping to test an ankle-size portable MRI that graduate students in the lab will be using on a zero-g jet flight in the summer. Such tests will be to verify that proposed imaging experiments work and to work on improvements to the experiment by optimizing imaging parameters.My research is focused on developing portable MRI for eventual use in space. We currently have two wrist-sized proof-of-concept portable MRIs in our lab and will be completing an ankle-sized MRIs for use in a zero-g jet by the time the student arrives in 2018.  The student will review experiments intended to be run on an MRI flying on a Falcon 20 jet later in the summer or fall of 2018. The student will help to test the experiments and will work on optimizing them. The student will essentially assist the graduate student to get ready for the flight with an experiment that has a high probability of success.1. Background in electrical engineering. 2. Physics, especially radio and basic electronics. 3. Mathematics.
Breast cancer is the most common malignancy in women and kills more than half a million women worldwide each year.  Although the death rate for breast cancer has been declining since the 1990s due to progress in early diagnosis, chemotherapy and targeted therapy, prognosis for late stage and recurrent breast cancers remains poor (5-year relative survival rate less than 20%).  Many breast cancer patients seek alternative/complementary medicine, especially herbal medicine, in anticipating to improve the therapeutic efficacy, boost immune system and reduce drug-associated side effects.  Herbal usage is estimated to be 20-30% among cancer patients in North America.  In the current study, we will investigate the anticancer effects and possibly underlying mechanism of Solanum nigrum (commonly known as black nightshade), one of the major anticancer herbs in traditional Chinese medicine.  We will evaluate the cytotoxic effects of S. nigrum water extract against luminal A, luminal B, Her2 and basal-like/triple-negative breast cancer cell lines and identify the gene expression profiles upon S. nigrum treatment by the real-time RT-PCR and peptide array techniques.  We will also investigate whether S. nigrum water extract could boost the immune system and prevent/alleviate tumorigenesis induced by foreign carcinogens.  Finally, mouse xenograft model will be used to evaluate whether S. nigrum water extract could exhibit synergistic/additive effects with chemotherapy and targeted therapy drugs against different types of breast cancer cells, especially basal-like/triple-negative breast cancer cells, as basal-like/triple-negative breast cancer is usually associated with higher recurrence rate and poorer prognosis.  From this study, will get an insight on how integrate herbal medicines like S. nigrum into mainstream cancer treatment to increase therapeutic efficacy and improve patients’ quality of life.  Herbal medicine may also very beneficial for patients who have developed drug resistance and/or deteriorated health as they are not responding to chemotherapy or targeted therapy treatments.  My research is focused on three areas: 1). Functions of sphingolipids, especially sphingosine-1-phosphate, in human breast cancer; 2). Integrative medicine on the mechanism and therapeutic efficacy off anticancer herbs as well as their combination with chemotherapy and targeted therapy drugs. 3). Environmental toxicology and bioremediation.  The current research project is related to the second research area in my laboratory.  My research group has been working integrative medicine for more than 10 years and accumulated a large amount of data for the function of anticancer herbs in human breast cancer.The student will prepare the water and ethanol extracts from anticancer herbs, analyze the components with HPLC, and measure the effects of the herbal extracts on energy metabolism in breast cancer cells using commercially available assay kits.  A good training in biochemistry and cell biology is required.  The student should has sufficient experience with HPLC, cell culture, and biochemical assays.
Aster Yellows is a potentially devastating disease resulting from infection with the Aster Yellows phytoplasma and transmitted via leafhopper vectors.  Numerous plants, including both crops and weeds, be infected with Aster Yellows, but this disease is primarily considered a risk to canola. Aster Yellows follows a similar infection pattern  as other insect-vectored pathogens where outbreaks are periodic based on migration, influx, and population dynamics of the insect vector. In many of these cropping-systems, disease outbreaks became more common as the vector expanded its range and became capable of using alternate hosts or gained the ability to overwinter in new regions.  However, many of these host plants, such as canola and wheat, can be infested with other insect pests such as aphids.  This project will examine whether infection with AY influences the behaviour of aphids.I specialize in Integrated Pest Management, Entomology, and vector biology.The student will be conducting laboratory-based choice experiments of aphid plant choice and growth rates.The ability to make careful observations, to follow protocols, and to grown and maintain plants.
Little is known about insect pollination in any species of broad bean, and particularly in faba bean. The few existing studies indicate that there are impacts of pollination on multiple yield related measures but these data are all based on studies in Brazil and Europe. Similarly, there is a paucity of information on the specific species that pollinate of faba beans. This project aims to generate preliminary information for the bee community in Saskatchewan faba bean fields by employing standard sampling methods in multiple commercial-like and/or commercial fields. The information generated from this project will: 1) form the basis of future studies and funding applications, 2) provide the first survey of pollinators in Saskatchewan (and Canadian) faba beans, and 3) lead to new and improved recommendations for the management of pollinators faba beans.Entomology, Pest Management, Pollination Biology, EcologyThe student will conduct sampling studies for bees in experimental and commercial crop fields.  The student will process samples, identify bees, and develop species lists.Ability to perform tasks under field conditions.  Ability to spend extended periods of time performing microscopy.  Insect taxonomy skills are very much an advantage.
Osteoarthritis is a major obstacle to work productivity and quality of life for many Canadians, affecting over 10% of the general population and 15% of Saskatchewanians, with the elderly increasingly affected (>40% of Canadians over 65 years old).  At the cellular and molecular level, osteoarthritis involves two main defects: 1) degradation of sugar-coated proteins (proteoglycans) in the cartilage that protects bones at the joints, and 2) changes to gene expression in the cells (chondrocytes) that maintain cartilage.  For over 15 years, our vertebrate cousin, the zebrafish, has been a widely-accepted research model of human development and disease.  Recently, I identified zebrafish with mutations in cartilage proteoglycan production and showed that loss of proteoglycans itself causes changes to chondrocyte gene expression.  This novel experimental system provides a fresh, unexplored avenue for understanding and eventually treating osteoarthritis.  This project studies the molecular mechanism by which proteoglycans change chondrocyte gene expression, hypothesizing that proteoglycans in the cartilage modulate the biological activity of growth factors, specifically bone morphogenetic proteins (BMPs), which in turn alter chondrocyte gene expression.  To test this hypothesis, this project uses many powerful experimental tools available in zebrafish (e.g., mutants, transgenics, and embryonic injections) to manipulate the proteoglycan levels in cartilage matrix and/or BMP activity, and measure the effects on chondrocyte gene expression.Development and evolution of skeletal tissuesThe student will be involved in crossing zebrafish strains to produce embryos, or in creating new mutant or transgenic lines of zebrafish.  The student will be involved in growing and staining the skeleton of embryos, analyzing the skeletal stains, performing molecular analyses of the developing skeleton, and PCR genotyping the embryos in order to correlate the skeletal phenotype with the skeletal genotype.Experience in embryology and/or genetics preferred...also some molecular biology.
Some skeletal tissues have been preserved as fossils since their appearance over 500 million years ago, and animals alive today show astounding variations in skeletal anatomy. Therefore, skeletal tissues provide invaluable traits to document evolution and potentially to reveal mechanisms of evolutionary change. Many studies propose a molecular basis for evolutionary changes to skeletal anatomy, but the evolution of skeletal cells themselves is fertile ground for molecular analyses, especially considering that skeletal cells have been evolving for the past 500 million years. Each cell type achieves and performs its function by employing a specific set of genes, recently termed its molecular fingerprint.  Are molecular fingerprints of homologous cell types free to evolve as each group of animals (clade) responds to their particular selective pressures?  Or were molecular fingerprints fixed when a given cell type first evolved and since then have remained rather constant?  For example, skeletons of land animals evolved under greater gravitational stress than skeletons of aquatic animals.  As a result, one might hypothesize that the molecular fingerprints of skeletal cells in mouse, for instance, would differ from those of zebrafish.  Alternatively, molecular fingerprints of skeletal cells may have been fixed at the evolutionary origin of the skeleton, and other mechanisms may adapt animals to clade-specific selective pressures.  In this project, we use comparative studies to reveal the extent to which molecular fingerprints of skeletal cells evolved among various animal clades.  As such, this project seeks to provide a textbook example of the evolutionary process, assessing the influences of adaptation and constraint on homologous cell types.  Development and evolution of skeletal tissuesStudent will be involved in isolation of RNA from tissue samples using laser-capture microdissection, and subsequent preparation of RNA for deep sequencing methodologies; also, student will be involved with histological staining procedures to identify skeletal tissues.  If the student has computer experience, then s/he will be involved in bioinformatic analyses of transcriptome data.Experience with molecular biology (RNA) and histological techniques OR bioinformatics background
The student intern will use lensless X-ray imaging (pytchography) and to study the electronic properties of silicon and iron-oxide nanoparticles. Ptychography offers higher spatial resolution than conventional X-ray microscopy (an improvement from ~35 nm to ~5 nm spatial resolution. The resolution improvement of ptychography based X-ray microscopy can be used to study the electronic structure of individual nanoparticles. This capability will allows us to examine the variability of single particle, without ensemble averaging that occurs in ‘bulk’ nanoparticle spectra.Steps in this project will include:- Developing sample preparation methods to obtain well-dispersed nanoparticles, and validating this sample preparation with optical and electron microscopy- Performing X-ray microscopy experiments (traditional and lensless)- Analyzing and interpreting X-ray microscopy data- Resolving and refining experimental challenges- Summarizing and reporting resultsIn our research area, we develop and use X-ray microscopes at the Canadian Light Source (CLS) synchrotron, which is located on the University of Saskatchewan campus. For example, we are now completing the construction of a new cryogenically cooled X-ray microscope designed for tomographic imaging .We use these X-ray microscopes to study the physical and electronic properties of molecular and semiconductor nano-materials. In this project, the student will be "hands on" in all aspects of X-ray microscopy experiments: making samples, performing X-ray microscopy experiments, analyzing results, and performing correlative studies by X-ray microscopy. The Canadian Light Source spectromicroscopy beamline has excellent technical support, geared towards supporting ‘hands on’ work by students on the beamline.Students should have a background (from appropriate undergraduate coursework) in quantum mechanics, spectroscopy, solid state physics and/or materials chemistry. Experience with instrumentation and programming are strong assets for this project.
The project will involve the synthesis of atomically-precise Au and bimetallic clusters for chemistry using established synthetic protocols in my laboratory. Following this, the Au clusters will then be anchored onto a support and then activated for catalysis. Catalytic hydrogenation of carbon dioxide to methanol and other substrates will be followed by gas chromotography. Of particular interest is whether we can tune the selectivity of the catalysts for CO2 hydrogenation to get different substrates (CO, CHOOH, CH4, CH3OH have been seen by others). If beamtime allows, the student will also get an opportunity to do X-ray absorption spectroscopy measurements at the Canadian Light Source. Our research group works on projects involving the design of nanoscale catalysts for sustainable applications. In particular, group members synthesize gold and bimetallic nanoparticle and cluster catalysts, characterize them using a variety of methods including X-ray absorption spectroscopy at the nearby Canadian Light Source (on campus), and test their catalytic activity for reactions. We use chemical synthesis to create well-controlled catalyst structures, and can follow the evolution of the structure during catalysis at the Light Source. The student will be involved in learning how to synthesizing the Au clusters using a variety of thiols, fully characterizing the clusters via UV-Vis, NMR, MS, and TEM, and then using the resulting clusters as catalysts for the reduction carbon dioxide. A variety of bimetallic clusters (such as AuCu, AuPd) will also be investigated). The student will work closely with both a senior PhD student nearing graduation in the Scott group who has established the Au cluster synthesis, and will meet regularly with me as the project progresses. They will participate in regular group meetings and be expected to write up and summarize their work at the end of the project.Students should have a chemistry background, ideally with research experience. They must have strong English communication skills and work well as a team member. Familiarity with analytical characterization techniques such as NMR spectroscopy and gas chromatography is desired.
Sensors and sensor networks have been widely used for years in smart factories (e.g., advanced manufacturing) and smart cities (e.g., traffic flow, parking), and are increasingly used in marine science to monitor the integrity of underwater cables and pipeline, and to track routine water quality variables.  Surprisingly, the use of sensors to monitor and track water quality in freshwater environments has been somewhat limited, especially in Canada.  The use of autonomous sensor networks comprised of many different sensors deployed at different sites autonomously transmitting data via the Internet of Things (IoT) is even more limited.  Very little use of this technology (smart watersheds), technology that will dominate environmental monitoring within the next 10-20 years, has taken place in Canada.  My focus will be on deployment of autonomous sensor networks that can track and relay information in real-time, and on the incorporation of gathered information into water quality models that will assist in tracking the transport and flux of key contaminants.This research will focus on the deployment, optimization and field testing of a state-of-the-art sensor system.  Proposed field sites for the sensor networks include the S. Saskatchewan River near Saskatoon and the effluent receiving environment downstream of a mining operation in northern Saskatchewan.  Here, the unique characteristics of the effluent and the drainage system result in incomplete effluent mixing in the downstream environment.  As a result, modeling of downstream contaminant exposure profiles presently has a high degree of uncertainty.  Deployment of a sensor system along this effluent gradient will provide much enhanced delineation of the effluent/contaminant exposure profile downstream and thus substantially enhanced ecological risk assessment.  Efforts will also be directed at correlating contaminants with sulfate or chloride concentrations so that these easily measured tracers can be used as surrogates for metals (e.g., Se, U, Ni).Dr. Liber (Toxicology Centre Director and Distinguished Professor and past SETAC-NA President) is a widely recognized aquatic ecotoxicologist who is actively involved in research related to the mining and metals industry, specifically with respect to metal bioavailability, speciation and toxicity in aquatic systems.  In Canada, his present research has largely focuses on assessments of uranium, vanadium and selenium.  Dr. Liber has authored approximately 100 peer-reviewed papers and over 200 conference presentations related to the fate and effects of chemicals in the environment. He is currently starting a new research program using autonomous sensor networks for routine water quality monitoring.The Mitacs student(s) will work closely in partnership with University of Saskatchewan graduate students on one of two field projects where autonomous sensor systems will be deployed (projects described above).  This will include programming of the sensor systems (relatively easy to learn; code available), deployment of the systems, maintenance of the systems and sensors, and compilation of plotting of sensor data.  Student(s) who display strong skills and leadership will be provided the opportunity to run their own project and attend a regional conference in environmental toxicology. Students who contribute substantially to the research will receive co-authorship on publications arising from the work.  All necessary training will be provided.Some experience with electronics, especially water quality measurement instruments, would be helpful.Knowledge of programming in C++ would be very useful but not essential.An understanding of environmental monitoring, especially water quality assessment, would be desirable.A willingness to learn new things and accept challenges needed.
This project is centered on the fabrication of organic photovoltaic (OPV) bulk heterojunction (BHJ) solar cells.  These OPVs will be based on the materials PTB7 and PC70BM. These materials can perform well with high power conversion efficiency approaching 8-9% when fabricated carefully using appropriate buffer materials.    Many materials are candidates for use in solar cells, but the fabrication of such devices is very complex with many design options.  The devices used in this project will use a vertical stack structure employing indium tin oxide (ITO) and Al as the electrodes. The goal of this project is to characterize the performance of PTB7:PC70BM OPVs when different buffer layers are employed between the ITO and active layer. Three surface layers are to be tested: HMDS (Hexamethyldisilazane), PEDOT:PSS and PFN. The performance of OPV devices depends highly on the choice of buffer layer.Part of this project will involve development of a solution process for deposition of the PTB7:PC70BM heterojunction that produces working OPV devices.  High preformance organic electronics: Thin-film transistors and Photovoltaic cells, Spin injection, transport, and detection in semiconductor structure, Development of spintronic devices: spin-transistors, spin-valves, and non-volatile memory, Nanostructure characterization using scanning probe microscopy (STM and AFM), andElectronic structure characterization of advanced materials using NEXAFS, XMCD, RIXS, and XESThe student will work together with current graduate students in advanced materials/devices research (AMDR) laboratory at the University of Saskatchewan. The student will involve in fabrication of organic solar cells and their I-V characterization. It is desirable for students to have a background knowledge on: 1. Semiconducting materials and devices 2. Operation mechanism of solar cells or other semiconductor devices3. Thin film fabrication4. Current-Voltage (I-V) characterization  
The use of protective corrosion inhibitor films has proven to be one of the most effective methods for mitigating metal corrosion in oil and gas industries. While some polymers are widely deployed as anticorrosion additives in most industrial corrosion inhibitor formulations, their abilities towards surface protection are limited. When crosslinked with nanomaterials, organic─inorganic hybrid composites with novel and tunable physical and chemical properties are formed, and most of them possess significantly superior surface performance. The key objective of this proposed research project is to develop new organic─inorganic hybrid composite films with anticorrosion potentials for Mg alloys. Participants in this project will be designing reaction pathways for their syntheses while also testing their electrochemical and thermomechanical properties in various conditions. The resultant materials will serve as new protective films for Mg substrates. Participants will be trained on the various mechanical methods of studying the impacts of corrosion on the bulk and microstructures of these thin films on Mg. In addition, the anticorrosion potentials of these thin films will be evaluated with special interest on their distributions at metallic grain boundaries using a state-of-the-art Electron Backscatter Diffraction (EBSD) technique. It is expected that on completion of this proposed project, new thin film composites will be developed and participants must have learned and developed new electrochemical techniques for studying their barrier properties. Participants should be open to learning new material characterization techniques that are bridged between chemistry and engineering.Material Science;  His research interests extend to various areas of materials related investigations. In  particular he has longstanding interests in deformation and recrystallization processes in metals; in structure and properties of thin films; in electronic interconnects; in high temperature oxidation and corrosion; in synergy of wear, erosion and corrosion; in the  applications of X-ray and neutron diffraction techniques to structure of grain boundaries and other interfaces; in hydrogen ingress into nuclear materials; in hydrogen generation and storage: in intergranular fractures; in fatigue and failure; properties of nanocrystalline materials and properties of nuclear materials and nuclear fuel.  http://homepage.usask.ca/~jes272/AMRE/The student will be required to spend time in applicable laboratories to complete the designed research. Upon completion of this proposed project, he/she will be required to develop these new thin film composites as well as developed new electrochemical techniques for studying their barrier properties. A student with a prior knowledge of basic material characterization techniques will be of advantage.
Thorium Carbide (ThC) is a metallic nuclear fuel considered as a potential accident tolerant nuclear fuel (ATF). The thermal conductivity of ThC is expected to be higher than the present nuclear fuels. However, the detailed understanding of the thermal properties of ThC is not available. Therefore, in this project we aim at evaluating the thermo-mechanical properties of ThC. Also, ThC being a metallic material the thermal conductivity has both phonon and electron contribution. For evaluating the phonon contribution of thermal conductivity, we use the density functional theory (DFT), density functional perturbation theory (DFPT) and lattice dynamics in concord with the Boltzmann transport equation (BTE) and to evaluate the electron contribution, we use the electron-phonon wannier (EPW) code to find out the relaxation time and then to use the Boltzwann code to calculate the electron thermal conductivity. The participant in this project will be introduced to the following simulation techniques; DFT calculation using Quantum ESPRESSO and the shengBTE solver for predicting the thermal conductivity, EPW and Boltzwann code. It is expected that at the end of this project, we will have a systematic and detailed understanding of the thermo-mechanical property of ThC and this in future will aid the experimentalist in developing the accident tolerant fuel. Dr. Szpunar  overall research interests extend to various areas of materials related investigations. In particular he has longstanding interests in deformation and recrystallization processes in metals; in structure and properties of thin films; in electronic interconnects; in hard and  soft magnetic materials; in high temperature oxidation and corrosion; in synergy of wear, erosion and corrosion; in the  applications of X-ray and neutron diffraction techniques; in hydrogen membranes; in intergranular fractures; in fatigue and failure; and in superplasticity and other special properties of  nanocrystalline materials.  The student is expected to do a systematic first principles calculation of thermo-mechanical properties of ThC. The student has to work with software such as Quantum Espresso, Electron-phonon wannier, shengBTE and Boltzwan  code. It is expected that at the end of this project, we have a detailed understanding of the thermo-mechanical property of ThC and this findings will aid the experimentalist in developing the accident tolerant fuel. 1) Interest in material simulation 2) Solid state physics3) first principles simulations
Plutonium dioxide (PuO2) is an important nuclear fuel considered as a component of mixed oxide (PuO2/ThO2) fuel in the design of Canada’s super critical water reactor (SCWR). The first principles evaluation of thermal conductivity of plutonium dioxide (PuO2) using the density functional theory (DFT), density functional perturbation theory (DFPT) and lattice dynamics in concord with the Boltzmann transport equation (BTE) is not available due to the absence of good pseudopotential. Therefore, the participant in this project will be optimizing the new pseudo potential that has been developed in our group and then evaluate the thermal conductivity of PuO2. The participant in this project will be introduced to the following simulation techniques; DFT calculation using Quantum ESPRESSO and the shengBTE solver for predicting the thermal conductivity. It is expected that at the end of this project, we will have a fully tested pseudo potential for PuO2 and the thermal properties of PuO2. Moreover, these findings would further aid the investigation of the thermal properties of mixed oxide fuels, the effect of defects and the diffusion behaviour of PuO2. Dr. Szpunar  overall research interests extend to various areas of materials related investigations. In particular he has longstanding interests in deformation and recrystallization processes in metals; in structure and properties of thin films; in electronic interconnects; in hard and  soft magnetic materials; in high temperature oxidation and corrosion; in synergy of wear, erosion and corrosion; in the  applications of X-ray and neutron diffraction techniques; in hydrogen membranes; in intergranular fractures; in fatigue and failure; and in superplasticity and other special properties of  nanocrystalline materials.  The student is expected to do a systematic first principles calculation of thermo-mechanical properties of PuO2. The student has to work with software such as Quantum Espresso, and shengBTE. It is expected that at the end of this project, we have a detailed understanding of the thermo-mechanical property of PuO2 and this findings will aid the experimentalist in developing the accident tolerant fuel. 1) Interest in material simulation 2) Solid state physics3) first principles simulations
Healthy soils form the basis of productive farming systems by providing essential ecosystem services such as nutrient recycling, carbon sequestration, and water supply. Healthy soils have good tilth, sufficient nutrient supply, good water holding capacity, are resilient to degradation, and produce good crop yields even during unfavorable conditions. But, how can you tell whether you have healthy soil or not, and what can you do to improve it? To address these questions, this research project will evaluate soil health indices and contribute to developing a new 'soil health test' for Saskatchewan farmers. In heavily fertilized, tilled, and irrigated systems (like vegetable production) there is a high risk of soil health degradation, so we will particularly focus on methods of soil conservation in these intensive cropping systems.  Because soil organic matter is often considered the most important aspect of soil health, integrating a measurement of soil organic matter chemistry into soil health evaluations will improve our ability to characterize the ‘healthiness’ of soils. However, a large portion of soil organic matter remains molecularly uncharacterized. To contribute to an improved understanding of soil organic matter in agroecosystems, my group evaluates soil organic matter chemistry. My research is focused on soil nutrient cycling and sustainable cropping systems. My group studies the effects of fertility regimes, crop rotations, crop residue management, cover crops, and tillage systems on soil biogeochemistry and crop nutrition. We examine soil health indices, soil organic matter chemistry, soil nitrogen transformations, nitrous oxide emissions, carbon sequestration, and crop nutrient use. We are particularly interested in intensive cropping systems such as vegetable production. It is our goal to provide a better understanding of soil ecosystem services and to inform the development of better nutrient management practices which are necessary for improving agricultural sustainability.The student will participate in in field work such as soil sampling, plant sampling, and greenhouse gas sample collection. The field trials are located near the University of Saskatchewan and the student will be involved in maintaining a number of field trials (potato, sweet corn, cole crops, etc). For lab work, the student will learn how to analyze for plant nitrogen, soil mineral nitrogen, soil organic matter, aggregate stability, and nitrous oxide fluxes. The candidate will work closely with graduate students, and will have opportunities to interact with agricultural producers, government researchers, other undergrads within the Dept. of Plant Sciences and the Dept. of Soil Science at the University of Saskatchewan.The student should have a solid background in agriculture, enviornmental sciences, biology, plant and soil science.



We are examining livestock grazing patterns at the Nature Conservancy of Canada’s Old Man on His Back Conservation Area (OMB), a 5000 ha conservation area in south-central Saskatchewan, Canada, in response to strategies including burning, fencing, herding, salt placement, remote watering, and weed control. This project involves 1 Phd. student, 2 MSc. students, and several undergraduate researchers. We are tracking cattle and bison grazing patterns using GPS collars and are monitor rangeland condition, productivity, and community composition.This project provides a unique opportunity to evaluate and compare the impacts of a variety of management on grassland health.This MITACS project will focus on the effects of patch burning on soil carbon sequestration in this landscape. Soil carbon sequestration is an important ecosystem service provided by grasslands, yet relatively little is known about how grassland management techniques such as grazing intensity or prescribed fire influence sequestration rates. This project will investigate how the fire treatments used in these experiments influence soil carbon.I am a plant ecologist with research interests including the mechanisms that structure plant community diversity, plant - soil interactions, plant competition, statistical ecology, and natural history. My current research is focused on 1) the role plant - microbial interactions play in structuring plant community composition and diversity, and 2) the use of fire and grazing management strategies to maintain grassland productivity and health. The intern will work with graduate students (MSc. and PhD.) to collect soil samples from permanent monitoring plots in the research pastures. The intern will work with a lab technician to learn the laboratory techniques necessary to measure soil carbon and will then process samples. The intern will be guided through the statistical techniques for data analysis and mentored in writing up the project by the PI. This project provides the opportunity to learn a variety of field ecology skills including plant identification, soil survey, and GIS analysis while working at one of Canada's premiere grassland conservation sites. This project is potentially publishable; opportunities for authorship or co-authorship on any resulting publications exist for students who contribute strongly, particularly to the analysis and writing stages.A background in ecology, environmental science, soil science, or a related discipline is essential.Field ecology (plant identification, soil survey techniques) or laboratory skills are beneficial, but not essential as we will provide on-site training as needed.
Transport phenomena in porous media play important roles in many natural and industrial processes including ground-water motion, and the extraction of oil from reservoirs.  The transport of mass, heat and electrical charge are all functions of complex pore geometries.  When modeling these transport phenomena, it is common to average over a large number of pores and use effective transport coefficients such as solute diffusivity, permeability, and thermal and electrical conductivity.  It is important, however, to understand how the complex pore geometry affects these effective coefficients.  One approach is to carry out detailed numerical modeling at the pore scale.In this project, a student will first gain familiarity with the theory of the transport of fluid, heat and electrical charge in porous media.  He/she will also learn to use the commercial finite element modeling package Comsol that will be used to carry out the simulations.  The student will then learn to use Comsol to model transport phenomena through existing models of rock pore spaces that have been created using synchrotron X-ray tomographs from carbonate rocks from an oil field.  The student will then model the diffusion of a passive tracer through a pore network in order to determine an effective diffusivity for this pore network.  The results will be compared with those from the literature and a report of the summer’s investigations will be produced.  If time permits, the student may further model heat conduction through the combined rock and pore matrix and electrical conduction through the pore network.  Further details that could be added would be to consider possible effects due to the exchange of mass and charge between the fluid and the pore walls.I use theoretical and numerical models to investigate geophysical phenomena ranging in size from micron-scale pore phenomena to megametre-scale planetary convection.The student will carry out all aspects of the research project with guidance and supervision from me.The student will first learn the necessary background regarding transport in porous media.  He/she will also become familiar with numerical techniques and their application to simulating diffusion through complex pore spaces.  The student will also become familiar with the use of Comsol and will learn to carry out the simulations described.  He/she will then write up a report describing their research project.The student should have a strong mathematical background including at least 3 dimensional vector calculus.  Knowledge of partial differential equations and numerical methods would be significant assets but are not essential.Similarly, prior knowledge of fluid mechanics and transport in porous media would be assets but are not absolutely essential.  An interest in geological phenomena is also required and some background in geology or geophysics would be good but is not essential.
We are examining livestock grazing patterns at the Nature Conservancy of Canada’s Old Man on His Back Conservation Area (OMB), a 5000 ha conservation area in south-central Saskatchewan, Canada, in response to strategies including burning, fencing, herding, salt placement, remote watering, and weed control. This project involves 1 Phd. student, 2 MSc. students, and several undergraduate researchers. We are tracking cattle and bison grazing patterns using GPS collars and are monitor rangeland condition, productivity, and community composition.This project provides a unique opportunity to evaluate and compare the impacts of a variety of management techniques on grassland health.This MITACS project will focus on Cattle and Bison diets in relation to the available forage species. Dung samples will be collected and the plant species composition of those samples analyzed using next-generation sequencing techniques to identify the abundance of plant species in the diets. Diets will be compared to plant survey data of available species to determine how Bison and Cattle are selecting forage species.I am a plant ecologist with research interests including the mechanisms that structure plant community diversity, plant - soil interactions, plant competition, statistical ecology, and natural history. My current research is focused on 1) the role plant - microbial interactions play in structuring plant community composition and diversity, and 2) the use of fire and grazing management strategies to maintain grassland productivity and health. The intern will work with graduate students (MSc. and PhD.) to collect dung samples from the research pastures. The intern will work with a lab technician to learn the laboratory techniques necessary to extract plant DNA and process samples. The intern will be guided through the statistical techniques for data analysis and mentored in writing up the project by the PI. This project provides the opportunity to learn a variety of field ecology skills including plant identification and GIS analysis while working at one of Canada's premiere grassland conservation sites. This project is potentially publishable; opportunities for authorship or co-authorship on any resulting publications exist for students who contribute strongly, particularly to the analysis and writing stages.A background in ecology or molecular biology or a related discipline is essential.Field ecology (plant identification, survey techniques) or molecular laboratory skills are beneficial, but not essential as we will provide on-site training as needed.
This project will contribute towards a larger effort to characterize the risk posed by oil and gas development to water supplies.  Much of this risk exists from historical well completion and abandonment practices, which were not subject to today's standards. The project will involve the collection of hydrogeological data from a variety of sources, including the oil and gas industry, government databases and published reports.  Data will be used to construct maps of selected geological units in western Canada to examine water chemistry distributions.  Historical hydraulic testing will be compiled and reanalyzed to provide permeability values for the creation of numerical modeling. My research deals with the characterization and movement of groundwater with a focus on western Canada. The interplay between resource industries and groundwater protection is a key issue.  I use a combination of geochemical analyses, hydraulic testing, geographic information systems and numerical modeling.The student will be involved in database searches, analysis of hydraulic testing and creation of maps and numerical models.  The student will work as part of a larger team working on similar issues through the Western Canada Sedimentary Basin. The student should have a strong background in geology and hydrogeology.  Courses in geochemistry and reservoir engineering would be considered assets.  The student will be expected to have a working knowledge of Microsoft Excel.  Experience with numerical models, MATLAB and/or Python would be advantageous.
Overall project:  Human activities can profoundly alter aquatic ecosystems and create major challenges for the provision of safe drinking water. For example, high nutrient loads can dramatically increase algal productivity. This in turn can alter lake chemistry and ecology, which can have significant effects on water treatment processes. Ecological changes can include the occurrence of harmful algal blooms. An increase in the frequency and severity of algal blooms is a major concern across Canada and globally. Blooms frequently include nuisance species which can form a variety of compounds, some of which are toxic and can induce neurological damage, liver damage, gastrointestinal distress, and even death in fish, wildlife, domestic animals and humans. Numerous algal species can also produce compounds which impart unpleasant taste and odour to drinking water.  Cost-effective and adaptive monitoring tools and techniques are needed to provide water managers and regulators with the information necessary to effectively manage drinking water supplies, particularly in water-scarce areas and areas susceptible to harmful algal blooms and degraded water quality, such as the Canadian prairies. This project involves both analysis of existing long-term, and sensor data, and intensive field research to understand how blooms change through time, and the antecedent conditions to blooms.  Students with lab or field skills, or data management and analysis skills will be of particular benefit to this work.  Anticipated outcomes include developing models to inform drinking water management, and to provide early warning of conditions likely to lead to harmful algal blooms or major changes in lake chemistry affecting drinking water treatment. I am limnologist, interested in applied issues related to aquatic ecology and biogeochemistry.  Specifically, I am interested in human activities have impacted water quality, and in doing so, have affected the ecosystem services provided by lakes and rivers.  This project aims to understand how blooms evolve through time, and what dictates bloom severity, and longevity, to help identify options to predict, and mitigate blooms.This work is a part of a large collaborative research team The student will perform field and lab work, or data management and data analysis roles, depending on their skillset.  The specific goals of the work will depend on the interest of the student and progress of the project, but may include prediction of the abundance of potential toxin-forming species; prediction of high algal biomass and/or changes in pH and dissolved gases (which impact water treatment processes); estimation of metabolic rates.  The student will work closely with a postdoctoral fellow with extensive expertise in ecological informatics, and PhD students on the project although the student is expected to conduct analyses independently, and meet regularly with the professor on this project.  Students should have either strong lab and field skills, or a a strong quantitative background with experience in data management, ideally including programming in R and/or Matlab.   Ideally, the student would also have courses in limnology or environmental science.  The student should be a good communicator, able to learn quickly, and work independently.  The student should have excellent judgement, interest in the topic, and ability to work well in a team environment.
Agricultural drainage has direct benefits to the productivity of farms in the prairies, yet there are key environmental risks associated with drainage.  Given current wet conditions, and growing concern regarding high nutrient concentrations, there is the need to understand, and help mitigate, the effects of drainage on water quality.  This project aims to understand aspects of wetland nutrient cycling, to better understand the consequences of drainage, and functionality of different types of wetlands in the landscape.  Specific work may include measuring rates of nitrification, denitrification, internal loading of phosphorus, or algal nutrient uptake.I am limnologist, interested in applied issues related to aquatic ecology and biogeochemistry.  Specifically, I am interested in human activities have impacted water quality, and in doing so, have affected the ecosystem services provided by lakes and rivers.  My work has focused on issues of climate change and eutrophication, with more recent work addressing environmental flows, harmful algal blooms, wetland drainage and drinking water management.    The student will implement experiments focused on understanding wetland biogeochemistry.  The student will have input into the experimental design, and will be responsible for lab analyses, data compilation, and depending on progress, data analysis and development of a brief report and/or paper.   The student will be trained on required instrumentation; however, background experience with instrumental techniques and/or water chemistry analyses will be a major benefit.  The student will need to work independently, and within a team environment.  Support from lab staff, their supervisor, and fellow students will be available, with excellent logistical support available to help obtain samples, etc. This work is a part of a large, multi investigator, multidisciplinary project -- providing the student excellent opportunities for networking and training.The applicant must be capable of learning quickly, and an ability to design and manage experiments and associated data.  Ideally, the student would have: Experience running experiments and organizing/compiling dataExperience with water chemistry analysis, or instrumental analysisCourses in limnology or analytical chemistrySome field-based experienceA strong lab background
The goal of this project is to formulate a surfactant-based foliar-spray designed to treat metal deficiencies in economically important crop plants.  The student involved in this project will help design, prepare and characterize the foliar spray on the laboratory bench top using well-known chemical methods.  After chemical characterization and optimization of the spray, the student will participate in small-scale testing of the spray on pulse crops grown in a greenhouse or phytotron.  If circumstances and timing allows, we will also scale the testing up to larger scale field trials, in collaboration with colleagues in the Department of Agriculture, to assess impact of the spray on crop yields.My research program specializes in developing and testing novel surfactants for fundamental and applied research.  Our approach is multidisciplinary, encompassing chemical synthesis and analytical testing, through to real-world application of our materials.  We have recently been specializing in the use of surfactants for agricultural applications, primarily the delivery of environmentally-friendly fertilizers and herbicides.The student will design, prepare and characterize a surfactant-based foliar spray.  This will involve evaluating the desired properties of the spray, preparing the spray using wet-chemical methods, and then testing its properties using standard analytical chemical methods.  The student will then carry out small-scale field trials (in a greenhouse or phytotron) of the spray, including raising test plants, applying the reagent to plants, then harvesting and testing the plants to evaluate the spray efficacy.  As noted above, should time and finances allow, the student may be involved in larger-scale field trials.  Students will work in collaboration with senior graduate students in my laboratory, as well as with collaborators based at the University of Saskatchewan.If students have the interest and aptitude, they may also be involved in the chemical synthesis of one of surfactant components of the spray, though this is not a requirement.The student should have a background in chemistry or chemical engineering, with some practical experience in the laboratory carrying out basic handling of chemical reagents and chemical analysis.  Experience with standard analytical instrumentation such as UV-Vis spectrophotometers and atomic absorption spectrophotometers would be an asset but is not a requirement.  Students with an interest and experience with chemical synthesis might assist with some chemical synthesis, but again, this is not a requirement.
The goal of this project is to build and test the electronics and software interface for a confocal fluorescence microscope capable of measuring single-molecule fluorescence.  We have all of the necessary electronic components (piezoelectric scanning stage, photodiode, DAC card) and optical components (microscope frame, laser sources) to build the instrument, but we need to build control software to interface these parts together.  The project is to interface these electronic components, and design the software to control the microscope.  We initially plan to use the software "Labview" for this, though other options may be explored. My research group carries out ultra-sensitive optical spectroscopy and microscopy measurements, primarily single-molecule fluorescence imaging.  Our main interest in this area is measuring energy transfer in photo-excited molecules that are at very low concentrations.  We mainly use these measurements for fundamental research, but the fundamental research provides guidance for developing technologically important materials for applications in the area of photonics and solar photovoltaics.The student will interface the various electronic components of the confocal microscope (scanning stage, detector) and write software to both control the microscope and collect data.  The student will deal with both electronics hardware and software.  Some technical assistance from graduate students and other support staff will be available, but the majority of the work will be carried out independently.  The student needs a background in computer programming and experience dealing with electronics.  Most typically, this means a background in either electrical / electronics engineering or physics, but students with other backgrounds with appropriate skills will be considered.  Previous experience with electronics interfacing and LabView programming would be ideal, but is not required.
The purpose of this project is to systematically survey thermodynamic mixing properties of a series of surfactant monolayer films.  This work is fundamental research into surfactant miscibility and while there is no short-term industrial application of this work, the fundamental data is crucial for informing design into future surfactant systems.  The student will prepare a range of different surfactant monolayers using classic Langmuir monolayer methods and measure a variety of key thermodynamic properties in these films.  Results will be analyzed using well-established thermodynamic models and compared with comparator systems in the literature.  Time allowing, we will also also characterize film structure using optical and morphological microscopy methods including Brewster angle, fluorescence and atomic force microscope imaging methods.My research program specializes in developing and testing novel surfactants for fundamental and applied research.  Our approach is multidisciplinary, encompassing chemical synthesis and analytical testing, through to real-world application of our materials.  We have recently been specializing in the use of surfactants for agricultural applications, primarily the delivery of environmentally-friendly fertilizers and herbicides.The student will prepare surfactant monolayer films using Langmuir trough methods, measure film properties at the air-water interface, and characterize the films using a range of methods.  The student will analyze data using well-known thermodynamic models and assess the quality of data in comparison with published literature.  Work will be carried out in collaboration with senior graduate students in my laboratory.Students need a basic background in chemistry as well as practical experience handling chemicals in a wet-lab.  Some experience with standard chemical analysis instruments (eg. UV-Vis spectrophotometers) is required.  A good grounding in basic chemical thermodynamics is also required.
Society is on a constant quest for new advanced materials. Whether it be a material harder than diamond, more conductive than silver, or more insulating than aerogel, new advanced materials feed technological innovation.The classical way to design new materials is through experiments. Experiments are expensive, slow, potentially hazardous, and require a significant amount of human expertise and intervention. Success can often be directly attributed to the skill of the individual experimentalist and the particular equipment. However, these success factors are often also the greatest limitations on the materials that can be discovered.Recently, a new paradigm has emerged in the design of new advanced materials: rational design. Rational design of materials refers to the use of computer simulation, through the solution of quantum mechanical models, to predict properties of a material from its molecular structure. The idea is that if a mathematical model can reliably predict properties of a material, one can use supercomputing to efficiently search the space of possible molecules and their positions to construct materials that have optimal properties. Rational design reduces the propose-test-modify cycle and gets new materials from the laboratory to the marketplace in far less time than traditional methods do. Rational design is already an indispensable part of the aerospace, automotive, and pharmaceutical industries.In this project, we search for new advanced materials with superior material properties such as hardness, thermal power, ductility, and malleability. A significant advantage of developing our own software for this problem is that we can incorporate aspects like economic feasibility and impact. So for example, a material it may be more valuable to discover a material that is only 80% as hard as diamond but costs only 20% as much to fabricate compared to mining.My specialized research area covers numerical analysis, scientific computing, and high-performance computing. I am specifically interested in new algorithms and software for time-stepping of differential equations.  Current projects of interest include real-time simulation of electrical activity in cardiac tissue, simulation of industrial-scale gasifiers for clean energy, and simulation and design of fuel cells. One of my lab's main goals is to be part of the team that is able to simulate the beating of a human heart in less time than it takes a real heart to beat. I am also interested in solving optimization and control problems. The required role of the student will be to help with the team effort to develop new and advanced materials that can be used by industry to positively impact society. This will require setting up and running computer programs to perform the optimization, processing and analyzing the results, and presenting the results in oral and written form. It is possible (and likely desirable) that new code development for new ideas for new advanced materials may need to be developed and tested. It will be important to stay on top of the current literature in the area in order to target the research for maximum impact. This is a highly multi-disciplinary project with members from various fields of expertise (mathematics, physics, computer science, chemistry, engineering) and so communication between the student and the various team members will be emphasized. The student will be required to communicated effectively, both orally and in writing, with the teams members, both in person as well as remotely via electronic communication and collaboration media.The required skills/background of the student include a basic understanding in as many of the following areas as possible: numerical analysis, scientific computing, high-performance computing, parallel computing, distributed computing, global optimization, particle swarm optimization, computer programming, knowledge of and proficiency with the computer languages python, c/c++, and possibly fortran, use of the unix / linux operating system, shell scripting, and some theoretical physics and chemistry (in particular electronic structure). Because this is a highly multi-disciplinary project, communication skills (both oral and written) and people skills are as important as analytical and technical skills.
Water resource management under an uncertain climate future is one of the biggest challenges of humanity in the 21st Century.  Canada’s cold regions are among the most vulnerable regions in the world to global warming, as manifested for example by glacier reduction and permafrost thaw. Such sustained changes may lead the hydrologic system of Canada to tipping points, which will have significant socio-economic implications for future availability of water resources and adaption to the impact of natural hazards such as floods and droughts. This research project aims at improving our understanding of the behavior of hydrologic processes and their changing patterns in time and space. This is through the analysis of extensive in-situ and remotely-sensed data in conjunction with extensive computer simulations. One main outcome of this project will be the development of a watershed modelling platform that encompasses many different (natural and human-induced) components of the system, and provide a unique opportunity to study the system as a whole from a systems theoretic perspective. This modelling platform is based on the Environment Canada’s MESH community environmental modelling system. This modelling platform will enable us to more credibly predict the future of available water resources in Canadian cold regions and the future pattern and extent of changes in water availability due to environmental and climate change. This research project has close ties with Changing Cold Region Network (CCRN), which is a collaborative research network bringing together the unique expertise of a team of over 50 university and government scientists. Locally and globally, this research will advance the science of hydrology and will eventually enable water authorities and decision makers to gain timely and more accurate predictive ability for the purpose of water resources planning and management and mitigating the adverse impacts of climate change.Dr. Saman Razavi is specialized in hydrology and water resources management. His research includes hydrologic modelling across a range of spatio-temporal scales, model calibration, optimization, sensitivity and uncertainty analysis, and the impact of climate change on hydrology and water resources. He is also interested in understanding non-stationarity (sustained changes) in climate and hydrology and conducts research on how to enable watershed models to cope with such changes. The student will join a group of researchers, as a research assistant, at the University of Saskatchewan’s Global Institute for Water security (GIWS) actively working on improving hydrologic understanding and modelling. The student will be trained to extract climate, hydrologic, and other data and analyze them. The student will help on the development of a watershed model for a Canadian River basin. He/she will be trained and run watershed models under a variety of conditions including different climate scenarios. The student will also write a technical report. The student will enjoy interacting with several researchers with different research backgrounds (all working towards common goals), and will be exposed to range of research fields. This will help the student to identify the research area that is most appealing to her/him to pursue in graduate studies. The student will need to be a highly-motivated, hardworking individual with the following qualifications:• Competent with Microsoft Office (MS Word and MS Excel)• Knowledge of Basic Statistics and Hydrology is an asset. • Knowledge of computer programming (any programming language) is an asset.
Using biochemistry and confocal imaging, we have recently discovered that estrogen receptor stimulation results in increased HERG surface expression in two estrogen receptor-positive (ER+) human breast cancer cell lines (MCF-7, T47D), but not in ER- cancer cell lines (MDA-MB-231, BT20). This increased HERG surface expression correlated with increased prolifera-tion of MCF-7 and T47D cancer cells.  We have shown that this estrogen-induced upregulation of HERG surface expression may be specific to cancer cells, as estrogen receptor stimulation did not result in any induced interactions of HERG and STAT1 proteins in rat brain, cardiac tissue, or cardiac myocyte cell cultures.  This is significant because it indicates that future anti-cancer drug therapies involving selective disruption of HERG interactions with a molecular switch, such as STAT1, can be designed specifically for breast cancer cells without having the adverse cardiac side effects associated with HERG-induced abnormal heart rhythm and sudden death.Overall Objectives: The current study will use cutting-edge imaging technology, biochemical and functional assays, and human breast cancer cells to determine how estrogen triggers HERG expression and cancer cell growth. Previously, we designed a cell-penetrating peptide that is proposed to disrupt HERG and STAT1 interaction in breast cancers (this peptide is termed FR-peptide).  The student will test whether this FR-peptide (but not a scrambled version) can pre-vent the estrogen-induced proliferation of ER+ human breast cancer cell lines.  Using co-immunoprecipitation and confocal imaging, the student will determine whether the FR-peptide can disrupt the interaction between HERG and STAT1. The student will work with graduate students in the lab to test whether the FR-peptide can be effective in preventing the increase in HERG surface expression after estrogen stimulation human breast cancer cell lines. These stud-ies will ultimately lead to identification of new anti-cancer drug targets that inhibit breast tu-mors.  Breast cancer remains a complex disease process and its incidence is increasing worldwide.  Human breast cancer cells can arise when molecular switches in breast tissue become hyperac-tive, resulting in uncontrolled proliferation.  In some cases, hormone replacement therapy has been associated with increased incidence of human breast cancers.  The hormone estrogen is a major factor in regulating cell division and proliferation, and promotes gene expression by ac-tivating intracellular messengers or switches, including STATs (signal transducer and activator of transcription).  Emerging evidence also suggests the potassium channel HERG is over-expressed in cancer cells, and HERG channels interact with STAT1 after estrogen stimulation.  The student will work in a team environment, consisting of 5 graduate students and 5 local un-dergraduate students.  After receiving animal and biosafety training, the student will be trained in cell culture techniques, confocal imaging and biochemistry techniques, and quantification of proliferation of human breast cancer cell lines. The student will be administering drug inhibi-tors and peptide reagents in human breast cancer cell cultures prior to performing the experi-mental assays.  The student will analyze confocal imaging, biochemical and proliferation assay data and present these findings at weekly lab meetings. The student is required to attend regular summer seminars/journal clubs presentations.Prior exposure to cell biology, imaging, biochemistry and/or physiology techniques will be pre-ferred. Students will be trained in immunohistochemistry and confocal imaging microscopy and cell culture and proliferation assays. Students should be self-motivated and self-directed learner, with excellent English language proficiency skills (spoken, written, powerpoint presen-tations). Preference will be given to students with prior lab experience, with demonstrated po-tential to carry out independent research in a team environment. Students will receive animal ethics/biosafety approvals prior to commencing research work.
Previous and ongoing investigations within our lab have demonstrated the involvement of adenosine A1 and A2A receptors (A1Rs, A2ARs) in the pathophysiology of neurodegeneration in animal models of stroke and Parkinson’s disease, and have found an important physical and functional interaction between A1Rs and glutamate AMPA receptors (AMPARs) (See Chen et al., J. Neurosci., 2014).  We recently reported that adenosine elevation in the brain led to the initial A1R activation, which subsequently led to an increase in excitotoxicity-enhancing A2AR-mediated GluA1 AMPARs that are calcium permeable (Stockwell et al., Neuropharm., 2016).  We now propose that a similar signaling cross-talk could form the basis of drug-resistant seizure pathogenesis.  Also recently, Fycompa (perampanel) is a new non-competitive AMPAR antagonist, which has been shown to be effective in treating drug-resistant partial on-set seizures (Frampton, Drugs, 2015).  Therefore, we hypothesize that excessive neuronal ac-tivity in drug-resistant seizures leads to excessive adenosine signaling in the brain that ulti-mately could contribute to neurotoxicity and further increased synaptic transmission  by in-creasing  AMPARs and A2AR activity. Our objective is to investigate whether adenosine-mediated enhancements of neurotoxicity-promoting AMPARs and hippocampal neurodegen-eration in animal models of TLE can be mitigated by perampanel and selective A2AR antag-onists. We will use the A2AR receptor antagonists, istradefylline and preladenant, which are used clinically to treat Parkinson’s disease. The student will first inject rats intraperitoneally with a selective A1R agonist (5mg/kg CPA) for 3 days (with or without perampanel or istrade-fylline). We predict that after systemic administration of CPA, pilocarpine injection (360mg/kg, to induce TLE) will increase pilocarpine-induced status epilepticus and hippocam-pal neuronal damage in absence of perampanel or A2AR antagonists. Immunohistochemical staining of rat hippocampal slices for NeuN (marker of mature neurons), GluA1 AMPAR, A1R and A2AR, and FluoroJadeB (marker for neurodegeneration) and confocal microscopy imaging will be used to assess hippocampal neurotoxicity levels.Epilepsy is generally classified into generalized and partial epilepsies. Partial epilepsies ac-count for up to 50-60% of epilepsy cases in adults, where temporal lobe epilepsy (TLE) com-prises the major type of partial epilepsy. About a third of epilepsy patients do not respond to medication but this proportion is even higher for patients with TLE, where 70% of patients are considered unresponsive to current pharmacotherapeutics. Years of uncontrolled seizures leads to cognitive deficits and psychiatric conditions, which increases health care and societal bur-dens in Canada. Overall Goal: investigate the cellular mechanisms of TLE and develop better treatment options for seizure patients. The student will work in a team environment, consisting of 5 graduate students and 5 local un-dergraduate students.  After receiving animal training, student will be involved in handling an-imals (Sprague-Dawley rats), injecting animals with drugs, monitoring animal health after ex-perimental treatments, and euthanasia of animals.  The student will prepare rat brain slices for immuno-labelling with A1R, A2AR, and GluA1 AMPAR antibodies and with markers of neu-rodegneneration or neuronal death (FluoroJadeB, propidium iodide, TUNEL). The student will analyze confocal images and present findings at weekly lab meetings. The student is required to attend seminars/journal clubs presentations by the Neuroscience Research Group.Prior exposure to cell biology, imaging, biochemistry and/or physiology/animal handling tech-niques will be preferred. Students will be trained in immunohistochemistry and confocal imag-ing microscopy and animal behavioural assays. Students should be self-motivated and self-directed learner, with excellent English language proficiency skills (spoken, written, power-point presentations). Preference will be given to students with prior lab experience, with demonstrated potential to carry out independent research in a team environment. Students will receive animal training and ethics/biosafety approvals prior to commencing research work.
Interacting with touch interfaces is natural, intuitive, and easy for novices to learn – which is part of the reason for the extraordinary popularity of touch-based smartphones and tablets. However, although there is good support for novices, touch-based devices currently do not provide many mechanisms to support expert users. For example, touch interfaces have few of the shortcuts available for desktop systems (such as keyboard shortcuts), UI adaptations such as frequency-based “hot lists” are rare, and innovative expert techniques such as Marking Menus are not used. Instead, application commands are typically organized into a series of hierarchical toolbars and menus – these are easy for novices to navigate, but still require the same amount of effort for experts, even though they are highly familiar with commonly-used commands. This leads to a situation where users get “stuck in beginner mode” with touch-based interfaces – designing for novices is an excellent way to get people using the system, but there is little thought given to raising the performance ceiling of these applications.We have three main hypotheses: first, that memory-based organization of an interface provides a higher performance ceiling than a navigation-based organization; second, that the main difference between these two approaches is in the phase where the command’s execution pattern is retrieved (either through memory retrieval, or through navigation); third, that there are learning differences between these two approaches (memory retrieval is likely to be slower than navigation initially); therefore, interfaces that allow a smooth transition between novice approaches and memory-based expert approaches will perform well for all types of users.Human-Computer InteractionTouch-based interfacesUser performance and expertiseThe student will assist in the first two research activities, and will carry out primary work in the final three activities:1. Build a model of performance with touch interactions. The model will set out three phases of any command action: identification of the needed command, determination of where that command is located in the interface (i.e., how it can be accessed), and execution of the command.2. Identify major organizations of interface commands, and how these organizations apply the three phases. For example, traditional navigation-based hierarchical organization of commands involves navigating through several menu levels; memory-based organizations involve retrieval of the execution pattern from memory, and then execution of that pattern.3. Design interfaces and interaction techniques that enable high-performance execution, based on the analysis of the model. We will focus on memory-based interfaces rather than navigation-based interfaces – these are more difficult to learn, but are much faster for the retrieval phase. 4. Carry out empirical evaluations of the performance of the different interface approaches (as embodied in the developed interaction techniques).5. Develop reusable components for the different high-performance interface techniques.The memory-based interfaces studied here will extend the work already done on the FastTap interface, a 2D grid-based organization. The domain of interest for this project will be in “Drawer-based UIs” which hide a toolbar offscreen when it is not in use (e.g., as seen in recent Android apps). We will develop memory-based approaches to the design of Drawer-based UIs that allow users to capitalize on the spatial memory that they build up after repeated use.Programming ability in Java, Javascript, c#, or similarExperience with 2D graphics and basic UI developmentFamiliarity with HCI concepts and techniquesFamililarity developing systems for Android devices
In an effort to facilitate development of anti-cancer drugs directed at specific molecules, we have turned to exploiting the interactions between gene pairs that can cause lethality. Particularly, we take advantage of an approach called Synthetic Dosage Lethality (SDL), where an overexpression of a gene is lethal only when another, normally non-lethal, mutation/deletion is present. Since cancer cells often overexpress genes due to the effect of gene amplification, or other epigenetic modifications, discovering SDL interactions could reveal new therapeutic targets for cancer treatment. Importantly, normal cells would be unaffected as the gene whose expression is lost, is not essential for its survival. We use the genome-wide pooled shRNA gene knockdown technology as well as genome-wide, pooled CRISPR system to systematically probe ~18,000 human genes to identify SDL interactions. Using this information, we aim to build a genetic map, akin to the “Google Map” of the cancer cells and design novel cancer therapeutics. Havent heard of CRISPRs? Come chat with me or just google CRISPR. Bottomline, our unbiased approach to query every single gene in the human genome to find what genes become essential for the survival of the tumor cells will potentially identify a target to kill cancer cells. We now have a few potential candidates that we are testing using the CRISPR technology. Your role will be to take a potential candidate gene and test if loss of function of this gene sensitizes the malignant cells.Millions of people die of cancer across the globe and clearly there is an urgent need for a cure to be in place. One of the best way to do this is to find what genes need to be turned off such that only cancer cells can die. The Vizeacoumar lab uses genome scale technologies to identify vulnerabilities of cancer cells that can be used to selectively kill cancer cells. Thus by training in our lab, you will have the oppurtunity to learn some of the cutting edge cancer genomic technologies.The student will be expected to learn and perform molecular biology and cell culture techniques. The student can be involved at various stages of the project depending upon their experience and background. If the student has good grasp of molecular techniques, then they will be involved in making CRISPR sequencing libraries and perform next generation sequencing to identify genes that become essential in cancer cells. Depending on the avialability of the time, they will also be involved in chemical genetic assays that validate the SDL interactions described above. Finally, they will also be involved in writing the report of what they did and presenting the work in local meetings. If the work develops in becoming a publication, the student will have a role in writing their part of the data as well.All that is required of the student is the motivation. If you have a science background and willing to work hard, then you are game. I will be happy to mentor a motivated student. One of the important criteria is that they should pay attential to details and have trouble shooting skills.
This project connects to a grant-funded project on "The Post-Tsilhqot'in Legal Doctrine of Aboriginal title".  In the grant-funded project, I am researching various legal ambiguities in the Canadian doctrine of Aboriginal title after the landmark 2014 Tsilhqot'in decision of the Supreme Court of Canada.  In the project I would have students work on, we would work on comparative law on Aboriginal title from different jurisdictions and cross-jurisdictional learning that could result.  The doctrine of Aboriginal title originated as a common law doctrine concerning the circumstances in which an Indigenous community in possession of land prior to European settlement can claim ownership of that land today.  There are many more complicated facets to this doctrine than may first be apparent, and different common law states have ended up wrestling with some of them in different ways.  As just one example (and it is just one, as the doctrine has moved into many jurisdictions), Australia's Native Title Act, enacted after a common law decision there, deals differently with a number of doctrinal points than the ongoing judicial development of the doctrine in Canada has.  Within your work as a student, you would get into some detailed comparisons between some of the rules under different versions of the doctrine, their rationales, and their consequences.  The hope is for learning as between jurisdictions. I am a Professor of Law and hold the Canada Research Chair in Indigenous Rights in Constitutional and International Law at the University of Saskatchewan.  Within my research programme, I have a number of students working as research assistants or as graduate students on different Indigenous rights topics.  Much of my focus is on the challenging balances between Indigenous rights and resource development, though some of my work is also oriented to broader theory questions.The student will do legal research and analysis in a comparative context - that means you will, with guidance, examine different legal sources, consider their meaning and implications, and write about these matters in thoughtful, analytical ways, with all of those skills starting from wherever you are at and developing during the course of your internship.  We might have you then present some of your work within the internal research environment of the research program or the law school (which is fairly quiet during our summer months, so those opportunities are only supportive).  I involve students in my research program as fully as they are able to be involved.  In many instances, I have been able to have my students present at conferences, co-author with my students, and/or support them in their sole-authoring.  These opportunities have extended to past MITACS interns, trying to develop each student's abilities.  So, the hope is that the project offers a good learning experience while you get some very worthwhile work done.  (I always have significant amounts of travel in and out.  The start date is flexible, but we would ideally set it such that I am around during the first weeks when you are present, and then if I am in and out, experienced members of my research program can help guide you during moments when I am away and/or I can speak with you by email and phone during those periods.)  The work consists of legal research and writing.  Any skills directly pertinent to that work are welcome, as are general research ability, diligence, and energy.  Law students who may come from different jurisdictional backgrounds are very welcome to apply, and the supervisor enjoys helping students to learn.  That said, much of the work is independent in nature - you will spend many hours reading and writing, although with both the supervisor and other members of the research program to speak with on what you are finding.
The supervising professor is leading up the legal research team for a project funded by the Fedoruk Centre that is on factors that could affect the siting of a small modular reactor (SMR) in Saskatchewan if such a use of a new nuclear power technology were to be pursued.  That project has a number of students working on the legal regulation issues specific to the jurisdiction, including both general Canadian law that bears on the issues as well as Indigenous rights-related issues that bear on it.  So, we have a significant background on the topics, and some members of this team may also then do some work on broader questions about the legal regulation of SMRs that could provide helpful guidance to other jurisdictions in the context of this relatively new technology.  An intern would be welcome to come and do some work on this topic, with the opportunity to speak with others involved in this project while trying to write some innovative work on the topic and how regulation of SMRs might work in some other jurisdiction(s).  I am a Professor of Law and hold the Canada Research Chair in Indigenous Rights in Constitutional and International Law at the University of Saskatchewan.  Within my research programme, I have a number of students working as research assistants or as graduate students on different Indigenous rights topics.  Much of my focus is on the challenging balances between Indigenous rights and resource development.The intent is that the student would have a particular research focus in relation to the legal regulation of SMRs, which could be developed in discussion with the supervisor during the first weeks of the internship.  The student would then have a chance effectively to write a paper on the topic with guidance from the supervisor and with the chance to interact with others knowledgeable on related topics who have been working as part of the team.  [The start date is flexible but it will be important to align it with a time when the supervisor is around in the first weeks (since he travels in and out to conferences and so on) to get things started off well - during any periods where he is away, senior experienced members of the team will be available in person and the supervisor via email and phone as needed as well.]   The supervisor always works with students from wherever they are starting and encourages them to develop to whatever extent they can.  He has often had students, including past MITACS interns, present at conferences, co-authored work with students, and/or guided students in sole-authored projects.  If you would like to work on an interesting, innovative project on nuclear regulation, you may find this project of interest.Legal research and writing skills are important.  Any ability to understand the science side involved is an asset, so the position may be of particular interest to law students who also have a science or engineering background.  But others can also learn enough to work on it without such background.  General skills for working on research such as diligence and energy are also important, as is the ability to work both independently and as part of a loosely structured team. 
The student will explore signals of particle dark matter both through nuclear recoils in direct search experiments, and through cosmic gamma rays from dark matter annihilation.An introduction to dark matter research will be provided.Particle physics, cosmology, dark matter, quantum mechanics, theoretical physicsStudent will participate in team work for the theoretical analysis of particle dark matter models. The student will specifically receive training and practice with Maple, Mathematica, and Jaxodraw. The student will write and implement code for the analysis and visualization of predictions for dark matter signals from theoretical models for dark matter. Good background in quantum mechanics or particle physics or general relativity would be helpful.
Starting in 2002, I have developed an ever increasing interest in inter-dimensional behavior of electrons (and corresponding quasi-particles) in materials in the presence of low-dimensional features (typically interfaces or layers or surfaces) which affect the transport properties of the particles. I have developed a method to analytically calculate Green's functions for systems where the particles move with different effective mass in the layer (see e.g. Nanoscale Research Letters 5 (2010) 1546-1554 and references there). The project would apply the Green's functions to the calculation of electric, acoustic and thermal conductivity properties in materials where particle transport is affected by a large mismatch in effective mass between the bulk material and interfaces.theoretical physics, particle astrophysics, low-dimensional system in condensed matter physics, photon-matter interactionsIn the first step, the student will research Green's function formulations for transport properties in bulk materials. In the second step, the student will transfer that knowledge into settings where transport properties are affected by a string mismatch in effective mass between bulk materials and low-dimensional substructures and write a report and give a seminar about his findings.In a third step, we will co-author a paper about the project. Since the time is limited, the third step may be concluded through skype and email after conclusion of the stay in Saskatoon.The student must have completed at least a 300-level Quantum Mechanics course in a B.Sc. (Honours) program in Physics or Mathematics. The student must be familiar with the Schrodinger equation, the quantum harmonic oscillator and time-independent perturbation theory. Knowledge of time-dependent perturbation theory and second quantization, and of condensed matter physics at undergraduate level would be very helpful.
Body Mass Index (BMD) is often used to assess the over weight or obese status.  However, high BMI patients are not necessarily to have big obese abdomen leading to kidney transplant surgery difficult in the iliac fossa.  Clinical surgical assessment currently depends on visual observation, which is not reliably objective.  To provide the accurate objective assessment, we invented a new physical measurement.  Our preliminary results were encouraging.In this project, we plan to review patients' chart, collected data, analyze our accumulated data and write a paper for publication.Kidney transplantation surgerychart review, collect data, statistic analyst and draft manuscript for publicationbasic medical education about anatomy, computer skill of Excel, medical statistics
Changing laparoscopic instruments takes some 30% of surgical time during laparoscopic surgery.  In addition, changing instruments may potentially cause incidental injury to intraabdominal contents.  It also divertes surgeon's operation strategy.   In order to improve these hurdles for a laparoscopic surgery, we plan to study combining multifunctional laparoscopic instruments.At present, we are doing concept designing and preliminary testing.  Further designing and optimizing will be scheduled in next summer.surgical instrument innovationdesigning and optimizing the concept primary design of laparoscopic multifunctional instruments under supervision  and assistance of our engineer partnersskills and background in mechanic engineering, bioengineering and electronic engineering
We invented a new abdominal retractor for massive ventral hernia repair.  Preliminary study has been done.  As the second phase of this study, the optimized retractor will be tested on live animals.  Twelve pigs in two groups will have mock ventral hernia repair with either the new abdominal retractor or traditional instruments.The results of this study will provide important information for further clinical trial of this new instrument.surgical instrument innovationassists in animal surgery, collects research data, does statistic analysis and draft report for publicationMedical or veterinary background with basic surgical skills
Modern medical and radiational oncology provides the possibility of surgical resection for those who potentially unresectable with encouraging outcome.  Many recent advances in surgical management in these patients enhances favourable outcome.We plan to do systemic review regarding surgical management advances in the treatment of local advanced pancreatic and hepatic cancer patients.surgical oncology design literature review protocol, review the relevant literature and write an overview on the topic.medical background with good literature review skill
We plan to set up a computer data base which will hold all our clinical hepatobiliary pancreatic surgery data, which will be reached on line, searchable and easily added data in daily.  Ideally this data base could connect with our present electronic medical records.computerized data base design and set up a preliminary data base for local hepatobiliary pancreatic surgerycomputer programming
This project will contribute to mapping of resistance genes to crown rust of oat.  The objective is to assign molecular markers to suspected resistance genes.  The cultivar CDC Dancer, which has resistance to the disease, has been crossed with the susceptible genotype AC Morgan.  From this cross a population of 163 F2 derived lines require evaluation (phenotyping) for crown rust reaction in the field disease nursery and in the growth chamber.  The field evaluation will provide information on the reaction to the disease at the adult plant stage and the growth chamber evaluation at the seedling stage.In the field, hill plots of 15-20 plants each will be evaluated for crown rust reaction in a 3 replicate test.  Two to three inoculations of bordering (spreader) rows will be done over ten days when plants reach the four leaf stage.  At each inoculation, 0.3 g of crown rust urediniospores will be mixed with 300 ml of light mineral oil (Bayol®, Esso Canada, Toronto, ON.) and sprayed onto spreader rows with a Herbiflex hand-held sprayer (Micron Sprayers Ltd., Bromyard, UK).  Water will be sprayed onto the spreader rows after the Bayol has evaporated and the spreader row covered with white plastic tarps to trap humidity and ensured germination of the urediniospores and infection of the spreader rows.In the growth chamber, 12 plants of each line will be grown and then inoculated with a number of crown rust isolates carrying known avirulence genes.  Plants will be inoculated at the two leaf stage and subject to 100% relative humidity at 20oC for 24 hours, followed by 14 days at 22/16oC with a 16/8 hr light/dark periods.In both cases the plants will be evaluated with the modified Cobb scale for rust reaction.Applied plant pathology of field crops: wheat, barley, oat, canaryseed, and flax.  Our lab has a large field program, as well as extensive laboratory, growth chamber and greenhouse experimentation in integrated disease management of field crops.  The project proposed will require both a field experiment and growth chamber experiment of oat genotypes for crown rust reaction.  The student(s) will be fully involved with the project.  The student(s) will work with technical staff to maintain the oat plots, and assess the oat lines for reaction to crown rust in the field using an established disease rating scale.  The student(s) will then learn how to analyse the data and prepare a report on the results.  In the lab and growth chamber the student(s) will learn how to prepare inoculum, inoculate the oat genotypes, maintain the plants and assess for disease reaction.  The student(s) will then compare the data and the results of the field and growth room study to determine similarities and differences.  The molecular biologist couple the results of the phenotyping research the students complete to associate it with molecular markers for crown rust resistance genes.  This information is of value to the oat breeder who will use the information to determine the appropriate breeding strategies to introgress the expected genetic resistance to crown rust into new oat cultivars.Basic botanical, plant science, and genetic knowledge required; experience and knowledge of plant pathology would be an asset, but not essential, although the student must have an interest in this subject area.  Must be willing to work in the field, lab and growth chamber and take direction from the technical staff.  An intermediate knowledge of English (spoken and written) is required to communicate with staff and assist in data analysis and reporting.  
The BCRTU is a 1,500 to 2,000 head capacity beef cattle feedlot research and teaching facility that is part of the Livestock and Forage Centre of Excellence at the University of Saskatchewan. It also includes facilities for feed/forage processing and storage, manure collection and composting, manure utilization, and runoff water management. The construction of this facility, which began in October of 2016, provides a unique research opportunity to collect baseline environmental data before cattle are present at the site. The baseline data component of the research will include the installation of environmental monitoring equipment including standpipe piezometers, vibrating wire piezometers, time domain reflectometers, soil moisture probes, runoff catchment weirs, surface water sampling access, meteorological stations, and air quality monitoring stations. The infrastructure will enable studies of the effects of an ICFO on soil, on ground water and surface water, on air quality, and on terrestrial and aquatic ecosystems. This project includes obtaining baseline data on the pre-existing nutrient levels; the exchangeable water and pore water chemistry; and other characteristics of the soil, surface water, and groundwater.  The project will increase our understanding of the effects of intensive cattle feeding operations on the environment. More importantly, they will lead to the development of successful mitigation strategies to reduce the effects of these operations not only on public health and safety but also on soil, water, and air quality. This project will address many of the serious long-standing environmental issues associated with intensive cattle feeding.Dr. Fonstad's expertise is environmental engineering including waste management, surface and ground water protection and development, ion exchange in reactive groundwater transport, intensive livestock facility planning and development.  His field and laboratory investigations regarding the hydrogeology and geochemistry related to impacts of agriculture has been widely used by Western Canadian regulators to develop current requirements for siting and operation of intensive livestock operations. Recently, Dr. Fonstad has been instrumental in the establishment of the Livestock and Forage Center of Excellence at the University of Saskatchewan.  This research facility includes a beef cattle research facility and cow-calf and forage research facility. The candidate will assist in the implementation of research related to the collection of baseline data  on the pre-existing nutrient levels; the exchangeable water and pore water chemistry; and other characteristics of the soil, surface water, and groundwater at the BCRTU site at the University of Saskatchewan LFCE.  Duties will include but are not limited to:• coordination and execution of field investigations;• ground and surface water sampling;• monitoring well response testing;• laboratory sample preparation and analysis;• site instrumentation monitoring; and • assisting with the compilation and preparation of data.This position is located in Saskatoon with field work to be conducted at the BCRTU (approximately 35 km from Saskatoon).  Transportation will be provided. The  candidate must be currently enrolled in an undergraduate program focusing on environmental, civil or geological engineering studies.  Good written and oral communication skills and the ability to work in a team environment are required. Completion of 2nd or 3rd year studies and those with an interest in hydrogeological studies are preferred. 
The LINK Project offers a unique learning experience to undergraduate nutrition students and newcomer families. During the project, students are partnered with an immigrant or refugee family. These student-family groups meet over the course of the semester and share about their food cultures and food traditions. Students and newcomer families cook traditional cultural dishes together and celebrate the wide variety and diversity of healthy cultural foods. LINK Project benefits both students and newcomer families. Students gain experience in interacting with people from other cultures, begin to understand the challenges faced by newcomers in Canada, and learn to see the important connections between food and culture. In turn, newcomer families gain an understanding of how food and nutrition impact overall health, and learn about the Canadian food culture. The ultimate goal of the LINK Project is to promote healthy ethno-cultural food by creating partnerships and lasting ties of friendship. The next LINK project will be in the Fall of 2017.Areas of research interest:-Nutritional epidemiology emphasizing nutrition-related non-communicable diseases-Community-based health promotion-Public health nutrition-Nutritional assessment-Analysis of complex health survey data-Nutrition and health of immigrants and refugeesCurrent Research-Dietary intakes of Canadians, emphasizing beverage intakes, risk of chronic conditions, and impact on bone-building nutrients -Evaluating the effect of nutrition and physical activity on bone and blood lipids in postmenopausal women-Evaluating the impact of socio-economic and cultural factors on food insecurity in immigrants and refugees, both nationally and internationally-Immigrant health and nutrition-Vitamin D and disease activity in inflammatory bowel diseasesThe summer student will be involved in research to determine the impact of LINK project on cultural competency skills and interactions and learnings of Nutrition 310 students with immigrant families. Data analysis may involve a small amount of qualitative and quantitative analyses. The summer student will also gain experience in education and community connections. The student will communicate with settlement agencies to recruit families for the next round of LINK project. The student will also revise the materials related to the course activities based on student feedback.  This can involve developing workshops and assignments to improve cultural competency of nutrition students.The student will work in our Nutritional Epidemiology Lab under the direct supervision of the Lab Manager.  The student will also meet regularly with Dr. Vatanparast regarding this research opportunity. There will be ample opportunity to learn about the diversity of projects assigned to the Lab and interaction with the rest of the research team. The Lab consistently holds group activities to foster an engaged and fun learning environment and sense of community amongst team members.Skills with Microsoft word and excelCommunication skillsCultural competencyEnglish written and language skillsResource development skillsTeam work
Food insecurity is a critical problem affecting the well-being of refugees in Canada. Food insecurity has negative social, economic, cultural, psychological and somatic consequences. Accordingly, food insecurity is one of the critical problems influencing the health and well-being of vulnerable populations such as refugee newcomers who are faced with resettlement in a new environment where socio-economic and cultural determinants may facilitate or hinder the adjustment. Canada normally receives 26,000 refugees per year. However, the resettlement of an additional 40,000 refugees from Syria since November 2015 in response to the over four million people who have fled civil conflict in that country has nearly doubled that number. This influx has resulted in delays in providing financial assistance to families and strained immigration services and resources, which combined to the socio-economic and cultural challenges of resettlement and integration, have exacerbated food insecurity issues for this vulnerable cohort. In this study, we will explore, using a mixed method, how Syrian refugees’ food habits are affected during this early integration period into Canadian society and how they respond to shocks with coping strategies that may affect them. Universities of Saskatchewan, Ryerson and Montreal formed partnerships with service organizations to perform a food security assessment of Syrian refugees under re-settlement and re-integration refugee resolution protocols. An analysis of food security among Syrian refugees now will help to alleviate the barriers to their food security by informing the efforts of policy makers, service organizations and other stakeholders to develop an improved understanding of the impact that various factors have on settlement and integration services and by establishing an intervention framework to address food security and health gaps.Areas of research interest:-Nutritional epidemiology emphasizing nutrition-related non-communicable diseases-Community-based health promotion-Public health nutrition-Nutritional assessment-Analysis of complex health survey data-Nutrition and health of immigrants and refugeesCurrent Research-Dietary intakes of Canadians, emphasizing beverage intakes, risk of chronic conditions, and impact on bone-building nutrients -Evaluating the effect of nutrition and physical activity on bone and blood lipids in postmenopausal women-Evaluating the impact of socio-economic and cultural factors on food insecurity in immigrants and refugees, both nationally and internationally-Immigrant health and nutrition-Vitamin D and disease activity in inflammatory bowel diseasesThe student will be a member of research team working with NGOs and other agencies to evaluate the food security status of Syrian refugees in Canada and  look into facilitators and barriers toward food security. The student will be involved in data collection, coding and analyzing under supervision.The student will work in our Nutritional Epidemiology Lab under the direct supervision of the Lab Manager.  The student will also meet regularly with Dr. Vatanparast regarding this research opportunity. There will be ample opportunity to learn about the diversity of projects assigned to the Lab and interaction with the rest of the research team. The Lab consistently holds group activities to foster an engaged and fun learning environment and sense of community amongst team members.Skills with Microsoft word and excelArabic language (reading and writing) would be an asset but is not requiredCommunication skillsCultural competencyEnglish written and language skillsTeam Work
For many individuals, driving a car is important for staying mobile and independent, especially in rural and remote communities of Saskatchewan where access to alternative transportation is limited. With the aging population and associated medical conditions that can impair driving related abilities (particularly cognitive impairment and/or dementia), developing appropriate, cost-effective and tailored alternative transportation is critical to ensure older adults in rural communities can continue to access services and amenities. Working with stakeholders, the purpose of this collaborative study is to develop the evidence needed to inform alternative transportation planning in Saskatchewan. The three objectives are: 1) to perform an environmental scan of all available alternative transportation services in Saskatchewan; 2) to survey rural and remote residents of Saskatchewan about transportation concerns and opportunities and 3) to conduct focus groups and interviews with residents and other stakeholders to understand contextual factors related to transportation planning. Given the importance of driving for maintaining mobility, developing alternative transportation options that can facilitate mobility, particularly those with physical and mental impairments, are paramount for aging in place in rural and remote communities. The deliverables of this project are to 1) develop a user-friendly website that will help seniors plan for driving retirement or help them know what available options currently exist in their location; and 2) to inform the development and implementation of alternative transportation options in Saskatchewan. Ensuring seniors can remain mobile in their community will facilitate continued social inclusion and independence, both predictors of healthy aging in seniors. I am an Assistant Professor in the School of Public Health at the University of Saskatchewan. By trade, I am a gerontologist with expertise in community mobility and program evaluation. With respect to mobility, I perform work in the areas of driving simulation, on-road testing, clinical/neuropsychological assessment, rehabilitation programs/interventions, naturalistic driving using GPS, fall prevention, commercial motor vehicle drivers, urban design, and alternative transportation planning with a particular interest in those with medical conditions (i.e. Parkinson’s Disease, Epilepsy, Dementia, Stroke). As part of this project, students will be exposed to all facets of the project (environmental scan, surveys and focus groups/interviews). Students will learn how to conduct these types of methodologies and may be asked to perform a focus group and/or interview. Students will also learn how to analyze data, and how to work and liaise with policy makers (moving evidence into action). This project is broad in scope and addresses multiple levels of health including health services provision, social determinants of health, and physical health which only be addressed by working with multiple levels of government and stakeholders. Thus, students should have an interest in aging and mobility and/or transportation planning and policy. Students should have a basic knowledge or background in both quantitative and qualitative methodologies. Prior experience working with diverse groups of individuals is also an asset (e.g. working with patients with dementia).  
Our research group has developed software for determining genomic fingerprints: genomic sequences that are shared by one group of organisms (the "target"), which are not present in a second group of organisms (the "filter").  If the target group consists of all the strains of one species of bacteria, and the filter set is all other bacteria with sequenced genomes, then the software is able to produce genomic sequences that are unique to the given species of bacteria, and can be used to identify that species from amongst all other bacteria.The current version of the software needs to be made more runtime efficient by taking advantage of (computational) parallelism.  Preliminary work on this project has identified the bottlenecks in the software at a high level.  Two stages predominate in terms of runtime: the "extraction" step which finds longest common substrings across a set of target genomes, and the "uniqueness" step which prioritizes candidate signature sequences based on how frequently they occur in the target genomes.  Methods to improve the efficiency of these two steps through the use of parallelism, both coarse- and fine-grained, will be explored.  Sources of the inefficiencies will be identified, strategies will be devised to address the most serious bottlenecks, selected strategies will be realized in terms of new or modified software, and the effectiveness of each strategy will be evaluated and compared in terms of measured performance improvement.  Quality controls will include maintaining the correctness of output results (genomic fingerprint sequences).The proposed project is in the area of bioinformatics, and specifically bioinformatics applied the microbiology, immunology, and epidemiology.The student will be responsible for 1) becoming familiar with the code for the existing software and with the previous analysis results; 2) identifying the source of the most significant bottlenecks; 3) devising strategies to overcome the bottlenecks; 4) designing software to implement the strategies; 5) making the necessary software modifications or composing the requisite new software; 6) verifying the correctness of the new versions; 7) evaluating the performance of the modified software, and in particular, identifying the effect of each implemented strategy; and 8) documenting the results of the work in the form of a technical report.  Steps 3 and 4 may require literature research.The student must have experience programming with C/C++ and working with LINUX/UNIX.  Training or experience in the following computer science areas will be  advantageous: parallel programming or grid computing; programming with scripting languages such as Perl, Python, or shell.  Training in  bioinformatics, biology, or biochemistry will also be an advantage though is not necessary -- any deficiency in this area will be addressed through directed readings at the beginning of the project.In general, the student must have an inquisitive mind, and be able to problem-solve and learn on their own.  He or she must also be able to work 
This research project is a project to develop a generalized design to eliminate the formation of a large eddy below weirs and small dams that known is to be a drowning hazard.  It will involve some literature review of the flow conditions that are dangerous with respect to drowning and some laboratory work to test the design.  The experiments will be conducted in the laboratory at model scale.  The flow pattern will be visualized with dye and velocities will be measured using an Acoustic Doppler Velocimeter (ADV) to assess the conditions of the flow.  The ADV is an advanced flow measurement technique frequently used in both the laboratory and field for flow measurements.  For this work, the student will gain some experiments in flow measurement techniques and analysis of signals for processing velocity measurements.  The work has potential to make a significant impact worldwide on how to fix these dangerous hydraulic structures.My research area falls within Civil or Environmental Engineering and is in the area of Water Resources Engineering.  An aspect of my research involves study of the flows in the form of turbulent jets and hydraulic jumps at hydraulic structures.  A problem that happens for the flow over small dams and weirs is the creation of a submerged hydraulic jump below the structure.  The flow is very dangerous and every year there are drownings at these types of structures.  This research looks at developing a general design to retrofit these structures so that it would be very difficult to drown.The student will be required to conduct a literature review to determine the conditions known to be dangerous with respect to drowning, to generate potential retrofit designs based on the review, help design and construct the setup to be installed in the laboratory flume, to conduct the flow experiments associated with the project, perform an analysis of the data, and help summarize the work in the form of a conference and/or journal paper to publish and promote the work.The students should be a civil or environmental engineering student and have a first course in fluid mechanics and preferably some academic training in open channel flow (but open channel flow is not required).  
Our research plan will involve the review of pancreatic adenocarcinoma patients’ charts and will include an analysis of preoperative features of patients such as significant weight loss, ab-dominal pain, pancreatic duct dilation and CA19-9 levels. Patients will be divided into two groups: those who survived for more than 3 yrs and those who succumbed within one year, after having a Whipple procedure (i.e., removal of the pancreatic head, duodenum, distal stomach, common bile duct and the gallbladder. We did a preliminary study that demonstrated these 4 preoperative features have potential relevance to postoperative prognosis (Open Access J of Surgery. 2017; 2(1): 555578). The results of this study will impact the clinical triage of pancreatic cancer patients to the most appropriate and potentially beneficial treatments, leading to better outcomes.Pancreatic cancer patients have a poor prognosis.  However, the prognosis is not the same in every patients as pancreatic cancer is a heterogeneous disease.  Our research will involve iden-tifying useful preoperative clinical features relevant to the prognosis of pancreatic cancer.The student will be responsible for patient chart reviews, data collection, data analysis and manuscript preparation. Comfortable working in Excel; ability to work independently; English proficiency allowing manuscript draft preparation; statistical background preferred; basic medical knowledge is required. 
Body Mass Index (BMD) is often used to assess the over weight or obese status.  However, high BMI patients are not necessarily to have big obese abdomen leading to kidney transplant surgery difficult in the iliac fossa.  Clinical surgical assessment currently depends on visual observation, which is not reliably objective.  To provide the accurate objective assessment, we invented a new physical measurement.  Our preliminary results were encouraging.In this project, we plan to review patients' chart, collected data, analyze our accumulated data and write a paper for publication.Kidney transplantation surgerychart review, collect data, statistic analyst and draft manuscript for publicationbasic medical education about anatomy, computer skill of Excel, medical statistics
Food intake and energy metabolism are intricately regulated by neuroendocrinological pathways. As neuropeptides play critical roles in maintaining energy homeostasis and food intake, they are attractive targets for anti-obesity and anti-diabetic therapies. In 2006, a novel satiety molecule, Nesfatin-1, was discovered in the rat model. Nesfatin-1, secreted by the hypothalamic nuclei, reduces food intake, negatively influences body weight, and enhances energy expenditure in rats. It is derived from the precursor protein nucleobindin2 (NUCB2). Subsequently, its sequence homologue, NUCB1, was also discovered to show anorectic activity via the processed peptide, Nesfatin-like-peptide (NLP) in mice and goldfish. However, the molecular mechanism of how these peptides influence food uptake and energy metabolism is unclear. The Drosophila genome only contains NUCB1 in the genome. With no redundancy from NUCB2, the fly model offers a simpler alternative animal system to study the molecular mechanism of NUCB1 function in energy metabolism. Using the wide range of genetic tools available in the fly model, we can pinpoint specific molecular pathways from which NLP elicits its physiological effects in food intake and energy homeostasis. The central hypothesis of this proposal is that the genetic manipulation of NLP expression (overexpress or silencing) will result in abnormality in feeding behavior in Drosophila.Drosophila NUCB1 is expressed in the embryos, S2 cell line, and the adult head. However, no data is available on its expression pattern in larval and adult stages and its physiological relevance. Using a murine NUCB1 antibody and tissue specific RNAi knockdown tools, we have preliminary data showing that neuronal NUCB1 is necessary for normal body mass and physiology. We have obtained customized antibodies to specifically detect Drosophila NUCB1 and various genetic tools that allow for tissue-specific manipulation of gene expression. The summer research project will aim to test the central hypothesis stated above.Neuropeptides play critical roles in maintaining energy homeostasis in most multicellular organisms. Two related satiety molecules (Nesfatin-1 and Nestfatin-like-peptide (NLP) were recently discovered in the mammalian systems. The molecular mechanism of how they influence food uptake is unclear. The Drosophila genome contains one putative prohormone sequence for NLP. With no redundancy from Nesfatin-1, the fly model offers a simpler system to study the molecular mechanism of NLP function in energy metabolism. Using the wide range of genetic tools available in the fly model, we can pinpoint specific molecular pathways from which NLP elicits its physiological effects. Lab website: www.usask.ca/leunglabThe student will be responsible for the planning, execution, and analysis of all experiments. For every experiment, I will have one-on-one meetings with the student to discuss the purpose and to develop a detailed experimental plan with expected results. Then we will meet periodically to follow up on the progress. At the completion of each experiment, we will have a meeting to summarize the results and design future follow-up experiments. During the project development stage, the student will work on a draft first, followed by several rounds of editing with my comments. As time progress, the student will become more independent with the whole process. In addition to performing experiments, the student is expected to develop scientific writing skills throughout. Before each experiment, the students will write a detailed experimental plan. As experiments are performed and results obtained, the student will keep a detailed record of their day-to-day activities in a laboratory notebook that is signed regularly by one of the lab members. Notebook signing is a common practice in industry. Thus, the student will also learn about recording laboratory projects following industrial standards.The students will participate in our weekly lab meetings where a lab member will present a progress update. In addition, we have journal clubs (~once a month) where each member will critically evaluate a published manuscript related to his/her research project. Finally, we have coffee sessions where we informally discuss the latest scientific development on any interesting topics.Knowledge in molecular biology and insect physiology is an asset. Practical experience in fly genetics a bonus but not necessary. The student will rapidly gain hands-on experience as the research progress. Writing and presentation skills are essential as the student is expected to keep an up-to-date laboratory journal and present during lab meetings. 
The fruitless gene encoding sex specific FruM protein regulates male courtship. The adult male CNS has ~1500 FruM expressing (fru+) neurons segregated into at least 20 different clusters consisting of sensory, central and motor neurons. Using intersectional genetics, we combined two widely used tools UAS-Gal4 and Flp-FRT systems to restrict gene expression into a subset of fru+ neurons. First we mobilized FLP gene all over the genome using transposase and obtained ~500 enhancer trap FLP lines. Next using GFP screen we obtained 200 lines with expression in the CNS out of which 67 were fru+. Later using a neuronal silencer (TNT) screen, we classified the lines based on their gross fertility. The research project involves characterizing the lines we have identified that show various courtship defects.The student will be performing genetic crosses, setting up courtship behavioural assays, scoring courtship phenotypes, and dissecting the complete nervous system for immunocytochemistry experiments.Our lab is interested to understand the molecular mechanisms of how innate behaviours are developed and controlled in the fly nervous system. The fruitless circuit is the neural circuit that governs male-specific courtship and aggressive behaviours in flies. We are using multiple genetic tools to systematically dissect the neural circuit in smaller subsets and then characterize their functions. Lab website: www.usask.ca/leunglabUnder my direct supervision, the student will be responsible for the planning, execution, and analysis of all experiments. For every experiment, I will have one-on-one meetings with the student to discuss the purpose and to develop a detailed experimental plan with expected results. Then we will meet periodically to follow up on the progress. At the completion of each experiment, we will have a meeting to summarize the results and design future follow-up experiments. During the project development stage, the student will work on a draft first, followed by several rounds of editing with my comments. As time progress, the student will become more independent with the whole process. In addition to performing experiments, the student is expected to develop scientific writing skills throughout. Before each experiment, the student will write a detailed experimental plan. As experiments are performed and results obtained, the student will keep a detailed record of their day-to-day activities in a laboratory notebook that is signed regularly by one of the lab members. Notebook signing is a common practice in industry. Thus, the student will also learn about recording laboratory projects following industrial standards.The student will participate in our weekly lab meetings where a lab member will present a progress update. In addition, we have journal clubs (~once a month) where each member will critically evaluate a published manuscript related to his/her research project. Finally, we have coffee sessions where we informally discuss the latest scientific development on any interesting topics.Knowledge in molecular biology and insect physiology is an asset. Practical experience in fly genetics a bonus but not necessary. The student will rapidly gain hands-on experience as the research progress. Writing and presentation skills are essential as the student is expected to keep an up-to-date laboratory journal and present during lab meetings. 
We have two projects to further characterize a newly discovered peptide named "nesfatin-1-like peptide (NLP)". Please see our publications on this topic in www.unniappanlab.com.Project 1: Using zebrafish as a model organism, we will employ siRNA based gene knockdown strategies to suppres NLP and invesitgate metabolic and cardiovascular physiology. Tissues will be collected from these zebrafish and the expression of genes and proteins involved in the regulation of brain, gut and heart functions. Project 2: This project will employ mice, and cells from mice to study the regulation of NLP secretion and action. Pharmacological and siRNA based gene knockdown studies will be employed for understanding how NLP is regulated in the brain and gut. In addition, how NLP elicits its action in the brain and gut will also be revealed in our studies using pharmacological agents that target G-protein coupled receptor signaling pathways.Our labortatory focuses on studying novel peptides (hormones) that regulate growth, reproduction and metabolism. The ultimate aim of our research is elucidate novel functions and mechanism of action of bioactive peptides. We use a variety of in vitro and in vivo methods in physiology, cellular and molecular biology and endocrinology. For details of our research, potential applicants are encouraged to consult our webpage: www.unniappanlab.com (esepcially the publications listed there).The applicant will design and execute the proposed experiments under the mentorship and collaboration of the supervisor. In addition, the fellow will analyse all data, present at lab meetings, and at local and international conferences. The applicant will also responsible for the preparation and submission of manuscripts stemming from this project. The applicant is expected to design experiments that are logical extensions of the proposed research. In addition to this, the supervisor will mentor her professional development as a junior researcher, and support his/her success in completing the project.A Bachelor of Science student in an area under life sciences, with a keen interest and background knowledge in endocrinology, physiology, cellular and molecular biology. Previous research experience, coursework in endocrinology/physiology, a passion for research, and excellent language skills are key assets.
The hostile environmental condition affects the resistance to fracture of engineering materials, as a result, the applied stress which would be otherwise considered as safe can cause fracture due to the environmentally assisted cracking (EAC). Two most important damage modes/EAC modes of failure in pipeline steels are Stress Corrosion Cracking (SCC) and Hydrogen Induced Cracking (HIC). The objective of the present project is to establish the influence of hydrogen ingress on the mechanical properties of the pipeline steels. In addition, crystallographic texture, microstructure and residual stress will be evaluated at each of these processing steps to decipher the inter-play of these variables on the performance of pipeline steels. We found that the crack initiation and propagation depend mostly on the following criteria: grain size, types of inclusion, shape and size of inclusion, distribution of inclusion and in some cases orientation and mis-orientation of grains. The knowledge gained from the experiments will be used by the student to build a model that can be used as a tool for predicting the HIC behavior of pipeline steels. We are aiming to simulate different kind of pipeline steels using Matlab and evaluate the HIC criteria of those pipeline steels. The student will require to write a code in Matlab for simulating probability of failure based on already collected experimental data. It is expected that on the completion of the proposed project, a simulation software will be developed to evaluate the HIC characteristics of different pipeline steel.Email:  jerzy.szpunar@usask.cahttp://homepage.usask.ca/~jes272/AMRE/  Materials science, energy generation and storage, nuclear materials, Electronic and magnetic materialsAnalysis of existing  data on microstructure of pipeline steels and statistical analysis of  factors contributing to failure.Design of microstructure that represents the sites of crack nucleationPropose the the criteria for  failure nucleation and propagation (already developed)Simulate then crack propagation in pipeline steels to evaluate steel performance in service environment.Familiarity with  Metlab or Comsol  packages.  Some knowledge of materials structure 
This research project is to develop potential modifications to stormwater ponds (without adding a sediment forebay) to ensure sediment is being collected within the ponds instead of discharging into rivers or streams. There are techniques to create zones of sediment deposition in rivers so that it is generally known that such an undertaking can be successful.  This project is to similar create specified zones of high sediment deposition with stormwater retention ponds using techniques that are inexpensive to install.  The goal is to improve the rate that sediment is captured by ponds to improve the quality of water outflowing the ponds and help cities meet government guidelines for how much sediment can be discharged into rivers from their boundaries.My research area falls within Civil Engineering and specializes in Water Resources Engineering.  An aspect of my research involves trying to improve water quality in urban stormwater retention ponds.  These are small lakes that are used to collect urban stormwater to store floodwater before it enters rivers  that are features in many neighbourhoods in North America and the world.  The urban lakes also can be used to improve water quality before it is discharged into rivers; thus can be also be used to help protect the environment.The student will be required to conduct a literature review to create potential designs to try to generate sediment deposition within ponds, to design the modifications to an existing stormwater pond model to be used to test the designs and then work with the laboratory technician to construct the modifications, to conduct the flow/sediment deposition experiments associated with the project to evaluate the performance of the created design, to perform an analysis of the data, and finally to help summarize the work in the form of a conference and/or journal paper to publish and promote the work.The student should be in either civil or environmental engineering and should have taken at least one course in fluid mechanics.
This project will be a laboratory study of how coarse grains might be removed from a water flow containing sediment of mixed sizes using a water jet.  The experiments will be conducted in a flume.  The student will create a system for feeding the sediment into the jet, as wells as means to take the coarse sediment away when it is separated by the jet.  The efficiency of removal of sediment removal will be assessed from different concentrations of coarse sediment and jet velocities.  The work will involve some flow visualization and analysis of the images collected by a videocamera.My research area falls with in Civil Engineering and within the area of Water Resources Engineering.  The work involves gaining knowledge of fluid mechanics and hydraulics (in the civil engineering sense), specifically in the area of erosion of sediment and sediment transport (two-phase flows).  The work in this project involves study of how sediment can be removed from a water flow, which is of interest to a number of different engineering fields.The student will review existing techniques for removing sediment from water flows, design the means to conduct the experiments (inserting sediment into the flow and the carrying the coarse sediments away), conduct experiments in an existing flume, and analysis the experimental data.  The student will also write up the results in a report and conference paper.This work could be accomplished by a student student from civil, mechanical, environmental, or chemical engineering that had completed a first course in fluid mechanic
With increasing growth worldwide, almost 1 billion tires were discarded each year and their disposal is a serious concern as it requires lots of space, and is a home of diseases. One of the major area to capitalize this waste is to convert it to oil via pyrolysis. However, the oil generated via pyrolysis contains 1.0-1.4 wt.% sulfur, which needs to be lowered before it can be used as fuel. As per current EPA regulation 15 ppm sulfur is allowed in diesel fuel. The major desulfurization process adopted by refineries is hydrodesulfurization (HDS) process. It is a catalytic process at high temperatures (350-400 °C) and pressure (7-10 MPa) in the presence of hydrogen. However, the expensive infrastructure for HDS and the availability of hydrogen at the tire pyrolysis site is a major concern. Therefore, this work proposes an oxidative desulfurization (ODS) process, which uses chemical solvents, catalysts and adsorbents instead of hydrogen for the removal of sulfur. The heterogeneous catalysts such as Mo, W, P, Mn supported on TiSBA15, TiO2, Al2O3 will be synthesized and characterized using BET, XRD, TEM, FTIR, RAMAN spectroscopy and XPS. The change in properties of the pyrolysis oil after ODS will be tested using supercritical fluid chromatography and simulated distillation. It is proposed that the designed ODS process will be able to lower the sulfur to less than 250 ppm in tire pyrolysis oil. The techno economic studies will be performed to compare the benefits of ODS against conventional hydrotreating process. Hysys will be utilized to design the process for ODS and hydrotreating, in order to obtain the parameter for evaluating the economic feasibility of ODS process. Dr. Ajay K. Dalai is a professor of Chemical Engineering and Canada Research Chair of Bioenergy and Environmentally friendly chemical processing, and has been spear-heading a research group of about 25 graduate students and post-doctoral fellows (PDFs) since 2000 in the Catalysis and Chemical Reaction Engineering Laboratories, Department of Biological and Chemical Engineering, University of Saskatchewan. Dr. A.K. Dalai’s research areas include environmental catalysis such as alkylates from butane using solid acids and conversion of sulfur-containing compounds from gases, waste water and other streams; chemical processing and products development; upgrading and hydrotreating of crude petroleum feedstocks; alternative renewable energy production.The intern will work with petroleum processing research team (post-doctoral fellows and graduate students) under the supervision of Dr. A.K. Dalai to develop novel catalysts and methods to improve ODS process for efficient removal of sulfur. Prior to working in the lab, the intern is required to undergo a laboratory safety training offered by University of Saskatchewan and review safety guidelines and regulations. The intern will familiarize himself/herself with the basic concepts of the project by reviewing articles published in the hydroprocessing and desulfurization area. The intern will be trained in catalyst synthesis procedures, adsorption processes and operation of the fixed-bed reactors by the experienced personnel from the group. Then the intern will take lead in developing modeling and simulation of the hydrotreating and ODS process using Aspen HYSYS. The project involves learning design of experiments, material characterization techniques such as, FT-IR, CHNS elemental analysis, TG/DTA, NMR, BET, XRD, Simulated Distillation and N/S analyzer and using statistical methods for data interpretation and analysis. The intern will present a seminar and submit a report on the outcomes of the project at the end of internship.The successful intern would be an undergraduate student, with chemical/polymer/petroleum engineering or chemistry background, with good understanding of analytical chemistry, heterogeneous catalysis, and material characterization techniques (XRD, BET, TGA, FT-IR, SEM, TEM, etc.). Commitment to work hard and willingness to learn a wide variety of skills in desulfurization area is desirable. Good oral and written communication skills are required. Knowledge of modeling and simulation is an asset.
The goal of this project is to improve the health and wellness of long-haul truck drivers in Alberta. Truck drivers are often obese and have a variety of health conditions such as diabetes, high blood pressure, and heart disease. Long-haul truck drivers are especially at risk because of their long work hours, shift work, stress and monotony of driving, days away from home, limited access to healthy foods and opportunities for regular physical activity. Although there is no comparable data in Canada, US data shows that truck drivers have life expectancies that are 12 to 19 years less than the general population. Their poor health also affects other road users as truck drivers who have chronic diseases or are in poor health are more likely to be involved in traffic and fall-related accidents. While there is US data on truck drivers, the differences between the Canadian and U.S. environments (health coverage, industry practices, hours of service regulations, diet, climate, etc.) are significant enough to prevent the generalization of the U.S. results to the Canadian context. The objectives of this study are to: 1) to describe the health, lifestyle practices, working conditions, quality of life and job satisfaction of truck drivers; 2) identify correlates and predictors of poor health, accidents (motor vehicle collisions, falls), quality of life and worker compensation claims; and 3) evaluate the truck stop environment (e.g. healthy food options, resources for physical activities, access to health information, cleanliness, etc). This research will be the first to examine the interplay between health, work and environmental factors of Alberta truck drivers, leading to recommendations for improving the health and wellness of truck drivers in Alberta. I am an Assistant Professor in the School of Public Health at the University of Saskatchewan. By trade, I am a gerontologist with expertise in community mobility and program evaluation. With respect to mobility, I perform work in the areas of driving simulation, on-road testing, development of interventions, GPS tracking, fall prevention, commercial motor vehicle drivers with a particular interest in those with medical conditions. I also serve on the Board of Directors for the Canadian Association of Road Safety which governs research priorities and dissemination to the Canadian community. Students will gain first hand experience understanding the environment and conditions of truck drivers. Depending on the timing, students may travel to Alberta to collect primary data pertaining to truck drivers health. Students will be part of a larger research team that will survey, interview, perform objective health assessments (blood pressure) and evaluate truck stops for provision of adequate access to facilities and food. Students will help to enter and analyze the data that will be needed to inform policy level recommendations. Students should have an interest in working with a vulnerable sector of the population. Truck drivers often have high rates of disease and are subjected to poor working conditions. Students should have strong inter-personal skills and have prior experience working with vulnerable populations. Additionally, students should have a basic knowledge or background in both quantitative and qualitative methodologies. 
The goal of this research project is to develop a targeted vascular contrast agent, based on microbubbles, which can be used to aid in surgical resection of gliomas.  Often during the resection of brain tumours, the surgeon is faced with having to make decisions as to what is tumour and what is normal tissue.  These decisions have been aided greatly with the use of fluorescence-guided surgery.  Here, a contrast agent, usually an antibody labeled with a fluorophore, is i.v. injected prior to surgery (hours to days).  These contrast agents accumulate in the tumour and, with the use of an appropriate wavelength lamp, can be used to determine which tissues are normal and which are cancer.  This is great if the patient has been previously injected, but what happens if the patient has not been injected and the surgeon is faced with a difficult decision.  A microbubble-based targeted contrast agent that can fluoresce is an ideal tool in this case.  These microbubbles can be injected and will accumulate on the tumour blood vessels within minutes, similar to targeted ultrasound microbubbles, allowing for rapid identification.  In this project, we will take existing microbubbles targeted to the angiogenesis marker VEGFR2 and add a biocompatible fluorescent polymer to the shell, allowing them to fluoresce.  We will assess what wavelengths are most appropriate for surgery, and validate in a murine cancer model.  Within the murine model, we will determine the most appropriate microbubble dose for optical visualization, how long it takes to accumulate on the tumour vessels, and how long they remain visible.  This work will used to develop a prototype microbubble that will be used in a pre-clinical trial in collaboration with the Western College of Veterinary Medicine in resection of canine gliomas.My lab specializes in developing new vascular contrast agents, based on ultrasound microbubbles, that can both identify molecular markers of disease and site-specifically release a therapeutics.  Microbubbles are an amazing vascular contrast agent that are traditionally used for ultrasound.  The addition of targeting agents into their shell allows them to accumulate rapidly on blood vessels expressing disease-specific markers.  We focus on adapting these targeted microbubbles for other imaging modalities, like MRI, PET and X-ray imaging, and using them for site-specific drug delivery.The student will be in charge of carrying out all aspects of the research project, with guidance from both a graduate student and Dr. Machtaler.  The student will be responsible for optimizing fluorescent labeling of the microbubbles (a simple lipophillic interaction) that have been previously constructed.  They will test the stability of the fluorescent microbubbles, ensuring that it is not disrupted.  The student will be responsible for obtaining in vitro data using both a microscope and a fluorescence imager (IVIS) prior to assessing the microbubble performance in vivo.  The student will be responsible for collecting in vivo imaging data from mice with tumours that will already be established (subcutaneous hindlimb tumours).  The student will then be responsible for analyzing the data, and to make a powerpoint presentation of their data, as well as a poster, for presenting at a research day at the end of the summer.The student will be required to have a background in biology, chemistry, or chemical engineering.  The student will be trained on proper rodent handling and the laboratory skills required for this project.  
Understanding the convection initiation mechanism over the Canadian Prairies will advance our understanding of the summertime severe thunderstorms there and improve their predictability. The improvement in the prediction of the frequency and distribution of severe thunderstorms over the Canadian Prairies will reduce loss of life, injury and damage to the economy from the mitigating disasters such as flash floods and other weather hazards.    The proposed research project for the student is to examine the regimes of warm-season convection and the initiation mechanisms of severe thunderstorms over the Canadian Prairies.     Previous studies indicate that the diurnal cycle is somewhat diminished and propagation of events less frequent from 42°-48° N compared to 36°-42° N. The relative roles of forcing mechanisms may be different for these two regions because of increased synoptic-scale forcing at higher latitudes. This project will determine whether this trend is sustained or reversed in the lee of the Canadian Rockies, especially as related to forcing by diurnal mountain-plain solenoid circulation. The hypothesis is that, for this high-latitude region, the triggering mechanisms could be a combination of mid-level shortwave associated with synoptic-scale trough, mesoscale convergence and stability features, as well as planetary boundary layer processes. The mountain-plain solenoid may act in concert with the synoptic-scale pressure gradient to give rise to severe convection over the Canadian Prairies. On the other hand, while the spatial scales are less than 20 km, moisture variability has a greater impact on convective inhibition values. Water vapor availability and depth near the surface can be an important factor in the development and intensity of surface-based thunderstorms. The water vapor in the planetary boundary layer could come from horizontal advection, the evaporation of surface water and transpiration by vegetation from the soil root zone.     Detailed monitoring and analysis from the Saskatchewan River Basin project will provide     Prof. Yanping Li and her research group at School of Environment and Sustainability and Global Institute for Water Security, University of Saskatchewan are experts in regional climate change research, especially the potentially vulnerable water resources from a precipitation-change perspective. Prof. Li has worked and published extensively on the physical processes which govern the development of mesoscale convective systems that are commonly responsible for producing extreme rain events in North America.    The student will work under the supervision of the GIWS faculty to identify the effect of synoptic-scale perturbation as well as the thermodynamic boundary environments on the initiation, development and severity of warm-season mesoscale convective systems over the Canadian Prairies.  The plan is to first examine, using ECMWF 40-year re-analysis of the global atmosphere and surface conditions, the role of key features of local atmospheric circulation on the origin and development of convections. The student will then classify the daily synoptic-scale flow in the region into several weather regimes, and develop an objective weather-regimes verification approach to investigate the synoptic meteorological processes resulting in precipitation. The mechanisms associated with synoptic-scale atmospheric processes and non-meteorological factors such as land surface, vegetation and soil moisture will also be identified.    The student will use Saskatchewan River Basin measurements to understand the pre-convective regions and map the characteristics of water vapor inflow to the convective systems, and its contribution to convective initiation.     The required academic background of the student: major in Atmospheric Science, Environmental Science or Mechanical, Civil, or Environmental Engineering, or equivalent; a strong background in meteorology, climatology, and/or physics. Experience with numerical modeling of atmospheric processes is a plus.     The required skills include: 1) Ability to gather, understand, and critically analyze data from all relevant sources. 2) Programming skills, such as Fortran, Matlab, R, Python, Perl, and Shell script, etc. 3) Experience with large spatial datasets (preferably using GrADS) on multiple computer platforms (Unix/Linux, Windows). 4) Highly motivated and self-directed in advancing complex projects.
Hydrology and water resources in the high latitude regions of the World are particularly sensitive to climate change. One of such regions is western Canada. Water managers, governments, and the general public, are keenly interested in how the water cycle and water resources will change as the climate changes, and what they might act to cope with changes in water availability.  A change in the convective storm environment, i.e. the wind shear and low-level moisture under a changed climate, may lead to possible precipitation regime shift and the potential geographical redistribution of water. Improvement in simulating precipitation patterns (initiation, mode) and magnitudes will provide a solid tool for future assessment of severe weather and water resources.    At School of Environment and Sustainability and Global Institute for Water Security in University of Saskatchewan (UofS), co‐located with Environment Canada's National Hydrology Research Center, Prof. Li and her research group are currently working on the development of the modeling framework for regional climate and the simulation of the future precipitation changes east of the Rockies. This framework consists of coupled atmospheric and land surface model. The regional climate analyses, based on coupled-model simulations, will enhance global model capabilities for future precipitation change projection, as well as human impacts on regional climatic and hydrological regime changes due to land-cover changes. This research will serve and benefit local policy maker and decision making process, particularly regarding water resources vulnerability and future availability. It will have significant economic consequences, including better planning for water supply, disaster management, food security and ecosystem sustainability.    The proposed research project for MITACS student include: (i) run the Weather Research and Forecasting (WRF) model, primarily with one-way nested domains covering the Saskatchewan River Basin; (ii) couple WRF regional climate model with the Noah land surface model to study the convection initiation     Prof. Yanping Li and her research group at School of Environment and Sustainability and Global Institute for Water Security, University of Saskatchewan are experts in regional climate change research, especially the potentially vulnerable water resources from a precipitation-change perspective. Prof. Li has worked and published extensively on the physical processes which govern the development of mesoscale convective systems that are commonly responsible for producing extreme rain events in North America.    The student will work under the supervision of the GIWS faculty to conduct Weather Research and Forecast (WRF) model simulations to ensure that the convection mechanisms are captured in the WRF regional climate model, and employ the model to project future changes in the frequency and distribution of severe storms. To improve the model's capability of reproducing with high accuracy the frequency and distribution of severe storms over the lee of the Canadian Rockies, WRF runs forced by ERA40 re-analyses will be used to investigate the role of resolving specific processes when simulating climate variability and change; whether process-based fingerprints exist in the model; whether aspects of decadal variability are sensitive to resolving processes; and what the required elements are for simulating the variability that governs weather and climate extremes.     The student will learn how to assess the degree to which physical processes (synoptic-scale disturbance, mesoscale convergence and stability, planetary boundary layer perturbations) may contribute to the organization, maintenance and evolution of the mesoscale systems in the model. The student will investigate the simulation of convective initiation, mode and severity, and test how sensitive they are to physics parameterization options including cloud microphysics, surface layer physics and planetary boundary layer physics, as well as the influences of model resolution on precipitation. Simulations from a wide range of weather regimes will be examined to determine the predictor of convection initiation and sustenance, and how the thermodynamic destabilization process actually occurs in convection-permitting models. Efforts will be made to improve the in-depth understanding of the connection between large-scale atmospheric circulation and the factors that govern the initiation and life cycle of rainfall events, especially severe storms. Once enough confidence with the model has been built up, it will be employed to project future changes in the frequency and distribution of severe storms.     The required academic background of the student: major in Atmospheric Science, Environmental Science or Mechanical, Civil, or Environmental Engineering, or equivalent; a strong background in meteorology, climatology, and/or physics. Experience with numerical modeling of atmospheric and land surface processes (i.e. WRF, Noah-MP) is a plus.     The required skills include: 1) Ability to gather, understand, and critically analyze data from all relevant sources. 2) Programming skills, such as Fortran, Matlab, R, Python, Perl, and Shell script, etc. 3) Experience with large spatial datasets (preferably using GrADS) on multiple computer platforms (Unix/Linux, Windows). 4) Highly motivated and self-directed in advancing complex projects.
The emergence and spread of antimicrobial resistance are complex problems driven by numerous interconnected factors, thus diseases in animals has focused attention on immune based control methods. Vaccines are a well known method to activate the immune system for improved disease protection, but they do not exist for some diseases and may not be effective when an immediate protective effect is required, e.g., in the face of a disease outbreak. Therefore, alternate strategies to produce protective immunity are required.  The “first responder” or innate component of the immune system detects an infection by recognizing features characteristic of the infectious organisms as “danger” signals. One of these danger signals is a pattern characteristic of bacterial DNA, known as CpG motifs (CpG-ODN).  Previously, we have demonstrated a significant protective effect of CpG-ODN against lethal bacterial infections in neonatal and adult chickens. This proposed research program will improve the utility of CpG-ODN by formulating CpG-ODN with carbon nanotubes enhancing the immunostimulatory effect of CpG-ODN and providing mucosal delivery (i.e. oral and nasal) of CpG-ODN. Moreover, this industry-feasible method of delivery of CpG-ODN-CNT will explore the efficacy of immunostmulation against viral infections in chickens (i.e. Infectious Bursal Disease). We will administer CpG ODN to chicks while still in the egg, thus avoiding the complicating effects of other stimuli on the immune system.Poultry medicine, veterinary pathology, vaccinologyAssistance in immunological assays and animal experiments in poultry. Learn pathology, bactreiology and immunologyVeterinary medicine- 3rd or 4th year undergraduate 
Yolk sac infections have become the number one disease problem in the broiler chicken industry in Canada.The emergence of yolk sac infections due to Enterococcus species has increased over the last two years atpoultry hatcheries in Saskatchewan and as a result, chick quality and broiler performance have decreasedsignificantly. Pathogens responsible for neonatal bacterial infections of broiler chickens originate from thehatchery and this leads to a very high first week mortality, chronic infections, increased culling duringgrow-out period of broilers and increased condemnations at processing. Moreover, the exact mode oftransmission, port of entry, and virulence mechanisms of Enterococcus is unknown. Because of these reasons,it is essential to minimize hatchery-borne infections and increase the performance of broiler flocks. Therefore,appropriate epidemiological surveillance is a necessity for disease investigation, and has implications forpreventive and control measures. The objective of this study is to identify the causes associated with increasedincidence of Enterococcal infections in chicken embryos and neonatal chickens and to study theimmunoprotective effects of oligodeoxynucleotides containing CpG motifs (CpG-ODN) against Enterococcalinfections. We are proposing to use CpG-ODN by the in ovo route to control the emergence of Enterococcalinfections in the broiler chicken industry.Veterinary Pathology, Avian Medicine, Pathogenesis, Bacteriology, animal model developmentStudents will have opportunity of development of Enterococcus infections in neonatal broiler chickens and embryos by applying bacterial isolates on egg shell. Pathogenesis of different Enterococcus species, doses of Enterococcus species will be studied using this animal model. Re-isolation of Enterococcus from chicken embryos and neonatal chickens will be studied using Matrix Assisted Laser Desorption Ionization-time of flight (MALDI-TOF) technique. In order to identify the identity of the bacterial challenge inoculum and bacteria from embryos or neonatal chickens, pulsed-field electrophoresis (fingerprinting of Enterococcus species) will be employed. Students will get hands on experience on bench-top laboratory techniques, experimental animal work at level 2 animal isolation facility in addition to working with graduate students with data analysis and manuscript writing. Visiting undergraduate student will work with a trained graduate student for all animal isolation work. Student will have opportunity of conducting bench-top laboratory techniques independently following training from researchers in the laboratory. Students will also have  opportunity to interact with our research group with multiple research projects dealing with different viral diseases dealing with vaccine development work in addition to the Enterococcus project. Our group has five graduate students, one post-doctoral fellow, one undergraduate student and three technicians so visiting student will have an opportunity of working in a team environment in addition to his/her own project.    Knowledge in veterinary pathology/bacteriology is preferred  
You will learn pathogenesis of Reovirus infection in poultry by doing animal experiments (learning pathology, virology and immunology) Development of a vaccine against avian Reovirus (ARV)infection in chickens. We will be studying pathogenesis of the disease and development of a vectored vaccine and subunit vaccine against ARV.Participate with group of researchers (5 PhD students, 2 scientists and 3 technicians). You have ample opportunity learning any laboratory technique. 3-4 year of veterinary medicine undergraduate. 
Learning virology, pathology and vaccinology of the IBDV infection in poultry. Development of a vaccine against Infectious Bursal Disease virus  (IBDV) in chickens. We will be studying pathogenesis of the disease studying development of vectored vaccine and immune complex vaccine against IBDV.Student can learn from research tem of 10 researchers (5 PhD students, 2 scientists and 3 technicians) 3-4th year veterinary undergraduate 
The ‘gold standard’ mammalian safety toxicopathological tests (for example, teratogenicity = developmental defects; gonadotoxicity = effects on testes and ovaries; neurotoxicity = effects on brain) are very sensitive and reproducible examinations used by veterinary pathologists in the pharmaceutical industry and regulatory agencies to detect sublethal toxic effects of candidate drugs, pesticides and other chemicals in laboratory animals to determine the safe dose range of these medications/chemicals for humans and animals. However, comparable toxicopathological approaches using histopathology have not been developed for honey bees. We possess the appropriate expertise and research capacity to adapt this mammalian ‘gold standard’ safety evaluation to honey bees and to perform these safety studies on bees to determine the safe dose range for the three most commonly used neonicotinoids in agriculture. As a result, this research has potential to enhance the balance between crop pollination sustainability and crop protection from pests. The successful candidate will be involved in this research program along graduate students. The specific project will be designed in the area of honey bee health and pesticides according to strengths and interests of the successful candidate. Dr. Elemir Simko is a board certified veterinary anatomic pathologist with interest in parthenogenesis of infectious diseases in domestic animals. Recently he expended his research program into sustainable agriculture focused on honey bee health.  His research group is developing histopathological procedures for evaluation of larvae, pupae and adult honey bee workers, queens and drones.  The current investigation is focused on microscopic effects of neonicotinoids on nervous system (neurotoxicity) and  gonadotoxicity (effects on ovaries and testes) in honey bee workers, drones and queens.The successful student will be an active member of our research group (2 PhD students, 1 MSc student, 1 Postdoctoral fellow). The student will be assigned a project which will be tailored to accommodate strengths and interests of the student. In addition, the student with be involved in our ongoing projects and in regular maintenance/operation of our research apiary (~150 hives).1. Basic beekeeping skills and knowledge of honey bee biology will be viewed very favorably.2. General knowledge in veterinary sciences, agriculture and biology.
Despite encouraging results of treatments with FD stents, post-treatment complications such as failure of occlusion and subarachnoid haemorrhaging have been reported at rates of 15-35%. Unfortunately, the reasons behind these complications have been rarely investigated and elucidated. Notably, treatment of cerebral aneurysms with FD stents alters the blood flow in stented arteries and thus the local hemodynamics. As a result, hemodynamic parameters, e.g., blood flow rate and pressure, can change depending on the stents and their deployment as well as the aneurysm/artery geometry. The changed hemodynamics can further affect and determine the treatment outcome and, specifically, may lead to the aforementioned post-treatment complications. As such, in-depth knowledge or insight into the changed hemodynamics and their effect on treatment outcome is of critical importance for neurosurgeons for both treatment success and complication avoidance.Due to the complex structure of both aneurysms and arteries, it is difficult, or even impossible, to gain knowledge of hemodynamics through experimentation. Instead of experimental methods, our research aims to develop mathematical modeling of the hemodynamics of a stented artery based on computational fluid dynamics (CFD), in which numerical solutions/simulations are provided for the governing Navier-Stokes equations of hemodynamics with established boundary conditions (determined by the inlet/outlet blood flow rate and/or pressure). As a piece of the above research, this undergraduate-student project is designed to perform a preliminary study on developing a CFD-based model to visualize the cerebral aneurysms treated with FD stents.A cerebral aneurysm, also known as a brain aneurysm, is an abnormal blood-filled bulge or dome of a blood vessel, typically an artery, caused by weakening of the blood vessel due to cerebrovascular diseases/disorders. If untreated, cerebral aneurysm presents a high risk of rupture, and may lead to haemorrhagic stroke — a leading cause of disability and death around world. The flow-diverting (FD) stent, which is a self-expandable, strut-braided, mesh device, shows considerable promise for diverting blood flow away from aneurysms and thereby inducing thrombotic occlusion in aneurysms and lowering rupture risk. This student is to perform a preliminary study on developing a CFD-based model to visualize the cerebral aneurysms treated with FD stents. The specific tasks assigned to this undergraduate student include: (1) reconstructing a three-dimensional (3D) model of aneurysm/artery; (2) deploying a virtual stent into the 3D model by employing the virtual stenting method; (3) generating the meshes for 3D models with/without stents deployed using ANSYS software; (4) conducting simulations of all 3D models with/without stents with the above-established meshes and boundary conditions; and (5) analyzing and presenting the results or findings in a paper format.Highly-motivated students with strong background of computational fluid dynamics (CFD), interest in biomedical, and strong written/oral communication skills.  



Three-dimensional (3D) printing is one of the most techniques to bio-fabricate tissue scaffolds. By 3D printing, the biomaterial solution with living cells is applied, layer-by-layer, onto a stage, thus building a 3D scaffold. Notably, during this bio-fabrication process cells are subjected to sustained process-induced forces, such as shear stress, which may result in cell membrane disruption and thus loss of cell viability. Nowadays, in the scaffold bio-fabrication, the methods used to dispense the scaffold solutions are mainly employing time-pressure, rotary-screw, and positive-displacement valves, which utilize, respectively, pressurized air, a motor-driven screw, and a motor-driven piston for dispensing. Notably, the process-induced forces generated among these dispensing methods are different. Thus, it is rationale to hypothesize that the cell viability in scaffold bio-fabrication depends on the dispensing methods. As a part of work to test this hypothesis, the present undergraduate-student project aims to preform an experimental study on the cell viability in the scaffold fabrication by using the time-pressure, rotary-screw, and positive-displacement dispensing methods. It is envisioned that the findings from this project will be used to greatly preserve and improve cell viability in the scaffold bio-fabrication.One key goal of tissue engineering (TE) is to produce tissue/organ substitutes that can grow with patients, ultimately providing a permanent solution to those that are damaged. For this, tissue scaffolds made from biomaterials with a porous structure play a crucial role in supporting and/or promoting cell growth and tissue regeneration, as well as transporting nutrients and wastes. My research program is to fabricate tissue scaffolds, which incorporate/encapsulate living cells during their fabrication (referred to as ‘bio-fabrication’) for various TE applications. Employing the dispensing system available in Dr. Chen's lab, the student will perform an experiment study on the cell viability in the scaffold bio-fabrication. The specific tasks include (1) preparing the cell-encapsulating hydrogels from the alginate solution and living cells (Schwann cells and 3T3 cells, respectively), (2) dispensing the cell-encapsulating hydrogels into an ionic cross-linking solution (as prepared by dissolving calcium chloride in deionized water) by mean of the time-pressure, rotary-screw, and positive-displacement methods, respectively, (3) examining and quantifying the cell viability, and (4) discovering the influence of dispensing methods on cell viability and presenting the findings in a paper format.  Highly-motivated students with background of mechanical/manufacturing/biomedical/chemical engineering, strong interest in 3D printing technique and tissue engineering, and strong written/oral communication skills. 
Myocardium (or cardiac muscle tissue) has extremely limited regeneration potential due to the loss of or damage to cardiomyocytes (or the cells of which the myocardium is comprised) and scar tissue formation after MI. With advances in tissue engineering, implantation of engineering cardiac patches made from biomaterials into the affected myocardium shows promise for improving MI repair. This therapy is still being conducted in animal trials, and the key challenges are cardiomyocyte regeneration and angiogenesis (or formation of new vessels). To address these issues, we are developing novel cardiac patches based on 3D printing techniques in concert with nano-biotechnology-based strategies to release angiogenic factors. As a piece of work, this undergraduate-student project aims to 3D print cardiac patches that have been designed in our research. It is envisioned that this work will significantly advance the fabrication of cardiac patches encapsulating both living cells and growth factors to foster MI repair as well as support the development of other tissue engineering applications, such as for brain and spinal cord repair. Myocardial infarction (MI), commonly known as heart attack, results from interruption of the blood supply to a part of the heart. With advances in tissue engineering, implantation of engineering cardiac patches made from biomaterials into the affected myocardium shows promise for improving MI repair. My research program is aimed to develop novel cardiac patches based on three-dimensional (3D) printing techniques for MI repair.The student will print various designs of cardiac patches on the 3D Bioplotter available in Dr. Chen's lab, and will also participate in the characterization of the printed cardiac patches as applied to the MI repair. The specific tasks include (1) preparing the cell-encapsulating hydrogels from the alginate solution and living cells, (2) printing various designs of cardiac patches on the 3D Bioplotter, (3) examining and characterizing the printed cardiac patches, and (4) presenting the results and findings in a paper format.  Highly-motivated students with background of mechanical/manufacturing/biomedical/chemical engineering, strong interest in 3D printing technique and tissue engineering, and strong written/oral communication skills.
Flaxseed or linseed is an economically important oilseed crop in Canada which produces about 40% of the world's flaxseed. Its neutraceutical and pharmaceutical potential contribute to the value added of the seed and oil. Flax seed contains 32-45% of its mass as fatty oil that constitutes up to 73% of essential omega-3 fatty acid, alpha-linolenic acid which controls the metabolism of prostaglandins and decreases the content of triglycerides in the blood. Flaxseed is a rich source of lignans. Secoisolariciresinol diglucoside (SDG), one of the most abundant lignans is known to inhibit the growth of tumours and a potent antioxidant and hypertensive agent. Flax also contains an abundance of hydrophobic cyclolinopeptides (CLPs) which exhibit potent immunosuppressive activity, anticancer as well as antimalarial properties. Flax podophyllotoxin and its derivatives display potent anti-tumour activities by inhibiting tubulin polymerization.Complete recovery of bioactive components from flax seed by solvent extraction process requires the use of large volumes of solvents, and such procedures become costly, laborious, time-consuming and not environmental-friendly. Further, the major challenges in organic solvent extractions are the separation of individual bioactive components from the solvent extracts and its commercial implementation. Therefore innovative extraction and purification techniques are needed to improve the isolated yield and purity of value-added components from flax seed. Supercritical fluids have drawn enormous attention in recent times as potential extraction medium, since it is nontoxic, noninflammable, inexpensive, and easily separated from the extract by depressurization. In addition, the low critical temperature of supercritical carbon-dioxide allows extraction of thermolabile compounds without degradation. The objectives of this proposal are two-fold: 1. to isolate and characterize value-added bioactive components from flax seed using supercritical fluid extraction technique, 2. to develop an efficient catalytic process for the production of free omega fatty acids from their triglyceride counterparts in flax My research areas include production of value-added products from natural products and biomass, supercritical fluid extraction and application in catalytic reactions, development of novel catalysts for gas-to-liquid technologies, biodiesel production, hydrogen/syngas production, hydroprocessing of gas oil, reforming of methane to produce syngas, production and application of activated carbon and carbon nanotubes (CNTs). Recently, I was awarded a US Fulbright fellowship to work at the University of California-Davis on the generation of biofuels from biomass using supercritical water. I have published over 300 research papers in international journals and conference proceedings. My research on processing and conversion of biomass to bioenergy 1. Literature survey on the extraction of bioactive natural products from flax.2. Operation of supercritical carbon dioxide extraction unit and process optimization to   maximize the isolated yields of natural products.3. Analyze samples using high pressure liquid chromatography (HPLC). 4. Catalyst preparation and hydrolysis of triglyceride fatty esters obtained from supercritical extraction fractions to produce free fatty acids using catalytic process and to optimize the reaction conditions to obtain maximum yield.5.  Analyze results and prepare the final report.A  good background in organic chemistry abd natural product chemistry and experience in analytical methods and spectroscopic techniques.
Hydrogen production from biomass is an attractive alternative for clean energy generation. Supercritical water gasification (SCWG) is a promising technology for effectively conversion of wet biomass into a pressurized, clean and hydrogen rich gas. SCWG technology involves gasification of the feedstock in water under its supercritical conditions (pressures above 22.1 MPa and temperatures above 374 °C). Catalysis is crucial for achieving promising conversion of biomass at a lower temperature, which could be bringing down the cost of this process.The core objective of this research program is to maximize the hydrogen yield from the process of SCWG of lignin and other biomass as hydrogen precursors. This research involves: (a) optimization of non-catalytic SCWG process of lignin; (b): screening/modification of traditional Ni-based catalysts; (c) exploration into novel catalysts for hydrogen production; (d) overall optimization of a catalytic process: performance comparison of best catalysts and hydrogen production from several biomass residues. Techno-economical evaluation of the SCWG process for the production of hydrogen from biomass is the main focus of this MITACS project. This includes the evaluation of the SCWG process and investigation of technological and economic issues. This work involves process simulation using the existing data and further optimization for hydrogen production based on the simulation. The results from simulation studies will be compared with experimental results and literature reports. Process cost estimation, cost comparison with other hydrogen production technologies and the potential environmental impacts will also be studied.  My research areas include production of value-added products from natural products and biomass, supercritical fluid extraction and application in catalytic reactions, development of novel catalysts for gas-to-liquid technologies, biodiesel production, hydrogen/syngas production, hydroprocessing of gas oil, reforming of methane to produce syngas, production and application of activated carbon and carbon nanotubes (CNTs). Recently, I was awarded a US Fulbright fellowship to work at the University of California-Davis on the generation of biofuels from biomass using supercritical water. I have published over 300 research papers in international journals and conference proceedings. My research on processing and conversion of biomass to bioenergy The intern will be working in conjunction with a Ph.D. student under the supervision of Dr. A.K. Dalai. The student will be trained on the basic preparation protocols for the preparation of catalysts for biomass gasification applications. Furthermore, the intern will also be introduced to the various characterization techniques for analyzing fresh/spent catalysts. He/she will learn how to perform experiments using the batch type SCW reactor. Moreover, the intern will be given a thorough operational schedule of the reactors to facilitate an in-depth understanding of the operability of the reactors. In addition, he/she will then be tasked to develop process flow diagrams and conduct economic and life cycle analysis. Finally, he/she will prepare a report based on the work conducted and make an oral presentation of his/her work to around 25-30 scientists/students working in the area of catalysis and chemical engineering. Presently, a Ph. D.  student is working on the development of Ni-based catalysts for the SCWG reactions. He/she will be working closely with the intern by providing the necessary guidelines and information regarding process operability, dynamics and flexibilities.The intern should be a chemical/environmental engineering undergraduate student, academically excellent. He/she should have basic knowledge of process engineering, catalysis, and better know how to the use of HYSIS/ASPEN software. He/she should also be familiar with the use of Microsoft Office package for the basic editing and interpretation of his research results. The intern should be capable of summarizing and writing-up important observations of the project, and submit a concise report to present outcome of the project at the end of the internship period.
Increasing demand for liquid transportation fuel has intensified the exploitation of heavy oil and bitumen as refinery feedstock. Oil sands-derived heavy crude oil is emerging as one of the alternative sources to meet the present and future energy demands. However, Athabasca oil sands-derived heavy gas oil contains high sulfur (approx. 4 wt.%) and nitrogen (approx. 0.3 wt.%) content as compared to those present in conventional crude oil (sulfur: approx. 2.5 wt.% and nitrogen: approx. 0.13 wt.%) which makes the hydrotreating challenging. Currently, oil and gas sector is focusing on cleaner fuel technologies to meet the stringent environmental regulations. In this regard, the improvement of the hydrodesulfurization (HDS) process by the removal of hydrotreating catalyst inhibitors, like heterocyclic nitrogen compounds (N-compounds) is worth considering. N-compounds deactivate hydrotreating catalysts used in the downstream secondary processing (such as fluid catalytic cracking and hydrocracking) of petroleum feedstock at a much faster rate than expected because of poisoning and inhibition. Removal of sulfur and nitrogen compounds by non-catalytic processes is emerging as a new trend in the hydrotreating of heavy oil because it reduces the hydrogen consumption during the process and can be achieved at less severe operating conditions. The present state of the art in denitrogenation of heavy oil has shown promising results by using an adsorbent material such as π-acceptor functionalized polymer for the selective adsorption of heterocyclic nitrogen species from oil. N-compounds (electron rich species) are capable of forming charge transfer complex with π-acceptors (electron deficient species), resulting in their subsequent removal from oil. The main objective of this proposal to eliminate inhibition and deactivation of the catalyst; thereby improving the hydroprocessing activity of the bitumen-derived heavy crude oil. Synthesis of the novel polymers with high sulfur and nitrogen adsorption capacity and their application in pre-treatment of heavy oil prior to hydroprocessing.Dr. Ajay K. Dalai is a professor of Chemical Engineering and Canada Research Chair of Bioenergy and Environmentally friendly chemical processing, and has been spear-heading a research group of about 25 graduate students and post-doctoral fellows (PDFs) since 2000 in the Catalysis and Chemical Reaction Engineering Laboratories, Department of Biological and Chemical Engineering, University of Saskatchewan. Dr. A.K. Dalai’s research areas include environmental catalysis such as alkylates from butane using solid acids and conversion of sulfur-containing compounds from gases, waste water and other streams; chemical processing and products development; upgrading and hydrotreating of crude petroleum feedstocks; alternative renewable energy production.The intern will work with petroleum processing research team (post-doctoral fellows and graduate students) under the supervision of Dr. A.K. Dalai to develop novel polymers and methods to improve hydroprocessing of heavy crude oil. Prior to working in the lab, the intern is required to undergo a laboratory safety training offered by University of Saskatchewan and review safety guidelines and regulations. The intern will familiarize himself/herself with the basic concepts of the project by reviewing articles published by our research group and other groups working in the hydroprocessing area. The intern will be trained in polymer synthesis procedures, adsorption processes and operation of the fixed-bed reactors by the experienced personnel from the group. Then the intern will take lead in developing new methods to prevent the deactivation of the catalyst by removing inhibiting nitrogen compounds from heavy crude oil and work on modeling and simulation of the fixed bed reactor using Aspen HYSYS. The project involves learning design of experiments, material characterization techniques such as, FT-IR, CHNS elemental analysis, TG/DTA, NMR, BET, XRD, Simulated Distillation and N/S analyzer and using statistical methods for data interpretation and analysis. The intern will present a seminar and submit a report on the outcomes of the project at the end of internship.The successful intern would be an undergraduate student, with chemical/polymer/petroleum engineering or chemistry background, with good understanding of polymer synthesis, analytical chemistry, heterogeneous catalysis, and material characterization techniques (XRD, BET, TGA, FT-IR, SEM, TEM, etc.). Commitment to work hard and willingness to learn a wide variety of skills in hydroprocessing area is desirable. Good oral and written communication skills are required. Knowledge of modeling and simulation is an asset.
Mixed alcohols, especially ethanol and C2+ alcohols (higher alcohols) have become a viable option to be explored for commercial clean transportation fuel applications as well as an effective octane number enhancer for motor fuels and also as potential alternative fuel for internal combustion engines due to their high energy content, green nature and environmentally benign footprints as compared to the conventional fossil fuels derivatives. In this regard, the conversion of syngas to higher (C2+) alcohols has garnered immense research interest in the field of syngas conversion to green fuels. Application of catalytic systems with desirable physicochemical properties for the conversion of syngas to higher alcohols in the so-called higher alcohols synthesis (HAS) reaction via the Fischer-Tropsch Synthesis (FTS) route continues to interest academic and industrial researchers. In this regard, alkali-doped MoS2 (ADM) catalyst, promoted with cobalt (Co) and rhodium (Rh) still remains an outstanding catalyst with great potential worthy to be further explored for HAS commercialization. That notwithstanding, undesirable side products such as hydrocarbons and CO2 via methanation and water gas shift reactions which tend to decrease productivity for total higher alcohols could be suppressed by the incorporation of alkali salts (e.g. K, Cs, Li) so as to improve respective products selectivity.The principle objective of this proposal seeks to develop economic feasibility analysis to explore possible opportunities for potential commercialization of this technology for syngas conversion to higher alcohols using CoRhMo-K/MWCNT catalyst. Process flow diagrams would also be generated as well as scaling-up options appraised for commercial technological applications.Dr. Ajay K. Dalai is a professor of Chemical Engineering and Canada Research Chair of Bioenergy and Environmentally friendly chemical processing, and has been spear-heading a big research group of about 25 graduate students and post-doctoral fellows (PDFs) since 2000 in the Catalysis and Chemical Reaction Engineering Laboratories, Department of Biological and Chemical Engineering, University of Saskatchewan. Dr. A.K. Dalai’s research areas include environmental catalysis such as alkylates from butane using solid acids and conversion of sulfur-containing compounds from gases, waste water and other streams; chemical processing and products development; upgrading and hydrotreating of crude petroleum feedstocks.The intern will be working in conjunction a Ph.D student, Philip Boahene, under the supervision of Dr. A.K. Dalai. The student will be trained on the basic preparation protocols for the preparation of catalyst for syngas conversion applications. Furthermore, the intern will also be introduced to the various characterization techniques for analyzing prepared catalysts. He/she will learn prepare the micro-trickle bed reactor and get it ready for typical catalyst screening tests. Moreover, the intern will be given a thorough operational schedule of the reactors to facilitate in-depth understanding of the operability of the reactors. Subsequently, he/she will then be tasked to develop process flow diagrams and conduct economic analysis to assess the feasibility of possible process scale-up and commercialization of our developed CoRhMo-K/MWCNT catalyst for the conversion of syngas to higher alcohols as applied in micro-trickle bed reactors. In addition, it would be required of the intern to conduct a Life Cycle Assessments (LCA) spanning the project’s entire lifecycle to assess the potential environmental impacts of products/byproducts, process, and possible design of disposal systems. Finally, he/she will prepare a report based on the work performed and make an oral presentation of his/her work to at least 25-30 scientists/students working in the area of Catalysis and Chemical Engineering. Presently, Philip is working on the development of catalysts for the conversion of syngas to higher alcohols; exploring options of consolidating the fine powder form of the CoRhMo-K/MWCNT catalysts into pellets with the incorporation of various binders and also developing new carbon supports to effectively carry out the higher alcohol synthesis reactions. He will be working closely with the intern by providing the necessary guidelines and information regarding process operability, dynamics and flexibilities.The successful intern would be a chemical engineering undergraduate student, academically sound, and proficient in the use of HYSIS/ASPEN softwares with interests in research activities. It would be necessary for the intern to know how to apply these software packages to develop process flow diagrams pending economic analysis assessments. He should also be versatile with the use of Microsoft Excel package for the basic development of charts and graphs resulting from economic analysis assessments to ascertain the potential commercial ramifications of the project. The intern should be able to write-up significant findings of the project and make tentative recommendations. 
Hydrodeoxygenation of bio-based feedstocks such as bio-oils and vegetable oils will be a promising route to produce high-quality fuels economically. Hydrodeoxygenation (hydrotreatment) of feedstocks that contain triglyceride produces diesel-like hydrocarbons, a deoxygenated (stable) product with high cetane number that is fully compatible with petro-diesel. Hydrodeoxygenation (HDO) is a vital hydrotreating process for removing oxygen from bio-oils and vegetable oils with high oxygen content (>15 Wt %) at high temperature and hydrogen pressure. Hydrogen is used to cleave carbon–carbon or carbon–heteroatom bond in a molecule to remove oxygen (heteroatom) and water is obtained as a by-product (direct hydrodeoxygenation). However, most of the times, oxygen is removed in the form of CO2 (decarboxylation) and CO (decarbonylation) which is comparatively an undesired pathway. Generally, pyrolysis oil is acidic and contains about 20-28 Wt.% of water. A high water content of pyrolysis oil offers many deleterious properties such as decreased calorific value, decreased oxidative stability and increased corrosivity. Presently, methods of solvent extraction and supercritical water treatment of pyrolysis oil are in existence. Pyrolysis oil (Bio-oil) will be characterized by their physical and chemical properties such as density, viscosity, gross heating value, elemental composition and moisture content. Series of transition metallic catalysts will be synthesized and evaluated on their activity for hydrodeoxygenation. Initial hydrodeoxygenation reactions will be carried out using guaiacol (model compound) and the optimized catalyst will be used for the hydrodeoxygenation of real feedstock (bio-oil). Screening tests will be carried out in a batch reactor setup at a reaction temperature of 250-350°C, agitation speed of 400-800 rpm and hydrogen pressure of 800-1200 Psi. Initial screening studies will help to understand the reaction mechanism and develop a kinetic model for hydrodeoxygenation reactions. Moreover, information on kinetics and reaction mechanism will help in the efficient design of a novel catalyst for further reactions.Dr. Ajay K. Dalai is a professor of Chemical Engineering and Canada Research Chair of Bioenergy and Environmentally friendly chemical processing at Department of Biological and Chemical Engineering, University of Saskatchewan. Over 20 years, Professor Dalai has been working on the novel biofuel production and utilization of bio-oils derived from various sources. He has supervised 12 PhD students, 24 MSc students, 20 Post Doctoral Fellows, and 20 undergraduate students in the areas of bioenergy, green technology and petroleum processing. He is known worldwide for catalysis research for energy production and value-added processing.  During the internship, the undergraduate student will be assisted and mentored by a senior PhD candidate under the supervision of Dr. A. K. Dalai. The student is expected to undergo a basic training on laboratory safety course and he/she will be learning the standard operating procedures for different equipment’s that will be accessed during their internship. Moreover, the PhD candidate will assist the student on catalyst synthesis and storage. During the internship, the student is expected to learn basic characterization techniques such as BET, XRD, NH3-TPD, CO-chemisorption and FTIR to understand the physico-chemical properties of the synthesized catalyst. A senior PhD candidate will be available to assist the student during his/her training and any clarifications during training can be addressed to the PhD candidate. Intern will also be trained on the standard operating procedure of the batch reactor system to perform HDO reactions and Gas chromatography setup for product analysis. Before starting the experiments, intern is expected to have a theoretical understanding on the basic chemical reaction of this process. Intern will be synthesizing the transition metallic catalysts and will characterize them using the techniques mentioned above. Intern will design the set of experiments to be performed and after approval from Dr. A. K. Dalai, he/she will be assisted by the PhD candidate to perform the reactions. Student and the PhD candidate will meet Dr. A.K. Dalai on regular basis to discuss on the work progress and obtain technical advice. Intern is expected to collect reaction samples and analyze them to find reaction conversion and selectivity. Documentation of the results has to be performed on regular basis. After successful completion of the experiments, the student is expected to present their findings to Dr. Dalai’s research group and he/she will write a 20-30 page report on this project. Successful intern would be an undergraduate student with majors in Chemical Engineering who has basic experience in chemisty/chemical engineering laboratories in undergraduate level. Candidate is expected to have basic knowledge on handling of laboratory chemicals, and should follow the safety protocols. Candidate is expected to have basic background in statistical analysis of data and chemical kinetics. Background on instrumental analysis, design of experiments and development of kinetic model for chemical processes is an asset.
Since vegetable oils are produced in abundant from the natural resources, synthesis of novel biobased fuels and chemicals from these feedstocks would serve as an alternative source to substitute mineral oils. Among several plant oils, canola oil is also finding its importance in the production of biobased products such as bioplasticizers, biodiesel, biolubricants, glycerol, polyols etc. Canola oil comprises of more than 90% unsaturated fatty acids attached to a triglyceride skeleton. The presence of unsaturation limits its applications as a substitute for mineral oil based lubricant because, unsaturation leads to unfavorable oxidative and thermal stability, poor lubrication and cold flow temperature behavior. The two-step research approach employed in this particular synthesis includes (i) epoxidation of double bonds (ii) epoxy ring-opening and esterification. After esterification step, canola oil molecules retains ester functionality with the absence of unsaturation. Our investigation confirmed that absence of unsaturation in canola oil demonstrated excellent lubricity with improved tribological properties. Produced canola oil biolubricant meets the standard specifications of ISO VG46 light gear oil lubricant. The current research investigation is on the synthesis and development of a solid acid catalyst for the above two-step method. The objective of the proposal includes preparation of MoO3/Al2O3 by sol-gel and wet impregnation method, optimization of parameters that affect the activity of the catalyst, and catalyst characterization. To measure the surface and bulk properties responsible for effective catalysis, catalysts will be characterized with advanced techniques such as Raman spectroscopy, temperature programmed desorption (TPD), electron spin resonance spectroscopy (EPR), N2 adsorption-desorption isothermal analysis, chemisorption, scanning electron microscopy (SEM), transmission electron microscopy (TEM) etc. Further, this research work also emphasizes on the optimization of process parameters using statistical experimental design schemes, development of a kinetic model, product analysis by 1H NMR and 13C NMR, and evaluation of tribological properties of lubricants. Dr. Ajay K. Dalai is a professor of Chemical Engineering and Canada Research Chair of Bioenergy and Environmentally friendly chemical processing, and has been spear-heading a big research group of about 25 graduate students and post-doctoral fellows (PDFs) since 2000 in the Catalysis and Chemical Reaction Engineering Laboratories, Department of Biological and Chemical Engineering, University of Saskatchewan. Dr. A.K. Dalai’s research areas include environmental catalysis such as alkylates from butane using solid acids and conversion of sulfur-containing compounds from gases, waste water and other streams; chemical processing and products development; upgrading and hydrotreating of crude petroleum feedstocks; alternative renewable energy The intern will be working in conjunction a Ph.D student, Asish Somidi, under the supervision of Dr. A.K. Dalai. The student will be trained on the preparation of catalyst, handling the experiments, and catalyst characterization techniques for analyzing the prepared catalysts. The student will also learn how the optimize the process conditions and product analysis. Finally, he/she will prepare a report based on the work performed and make an oral presentation of his/her work to at least 25-30 scientists/students working in the area of Catalysis and Chemical Engineering. Presently, Asish is working on the development of tin oxide for the synthesis of canola biolubricant. He will be working closely with the intern by providing the necessary guidelines and information regarding this project.The successful intern would be a chemical engineering undergraduate student, academically sound, and interested in research activities. The student should also show interest in monitoring the experiments. The intern should be able to write-up significant findings of the project, make tentative recommendations, and submit a concise report summarizing the outcome of the project at the end of the internship period.
There are three separate fieldwork projects for this project that examine three sites to address three “secondary” producers: (1) twelfth century copies of eighth century manuscripts collected by distinct communities into Old Japanese Manuscript canons; (2) Late Koryŏ and Chosŏn era (14th-18th century) Korean manuscripts; and (3) fifteenth century Gozan editions of manuscripts and seventeenth century Chinese Chan canons (Jingshan). Researchers in this workshop will strive to accomplish three goals: (1) to produce an English / CJK catalog of canonical and extra-canonical materials to be compared with the Taishō, Korean, and primary and extant Chinese canons (e.g., Jingshan); (2) to compile an annotated bibliography and study of where canon-formation took place on the “periphery” by “secondary” producers; and (3) to produce an annotated bibliography and study of how sectarian, institutional groups shaped the process of canon-formation in East Asia. Goal (3) will lead to a working catalog current researchers and students can use to learn where to access important archives, collections, and sites where alternative—perhaps “original”—editions of texts, with colophons, can be accessed. Separate field workshops for this project will run during the summers of 2017; 2018; and 2019 in Japan, Korea, and China, respectively. The proposed projects are as follows: (1) 2017 in Japan: manuscript collections and archives (and site visit research) where Tendai manuscripts can be accessed; (2) 2018 in Korea: archival research (Dongguk and Seoul university libraries) and site fieldwork to re-examine how the Korean canon was informed by specific contexts and how manuscript production continued in Korea into the Chosŏn period tied to the boundaries of canonicity well into the nineteenth century. (3) 2019 in China: now readily available [Japanese] Gozan editions of Chan texts—compared with the Ōbaku canon—demonstrate how communities in southern China shaped and fundamentally redefined the Chinese Buddhist canon, from the ground up.This project is tasked with investigating two questions: what roles did editors, scribes, translators, and readers play in canon-making of Buddhist literature in Chinese, and how did non-religious factors shape this process? The goals are to identify, catalog, and examine where “secondary” production took place and which individuals, groups, or institutions played prominent roles in re-shaping the canon(s). Manuscript collections in Japan and manuscripts in Korea are resources that complement manuscripts from the continent (Dunhuang) in terms of philological research, and are testimony of medieval Japanese and Korean Buddhist communities who shaped the East Asian Buddhist canon.Students will assist with processing the data from field work in Japan (2017), Korea (2018), and China (2019) to produce an updated catalog of old Japanese, Korean, and Chinese manuscripts to complement catalogs of Buddhist canons available in China (Jingshan ed.), Korea (2nd Koryŏ canon), and Japan (Taishō ed.) and a working bibliography of materials available for the study of these materials that will lead to a working catalog current researchers and students can use to learn where to access important archives, collections, and sites where alternative—perhaps “original”—editions of texts, with colophons, can be accessed. Students will also learn how to read colophons to 12th century Japanese and later Korean manuscripts, and how to use these manuscripts to address philological questions about many thousands of East Asian Buddhist scriptures and commentaries. Students will learn how to interpret metadata from site visits to connect sites on the ground with the production—and preservation—of premodern manuscripts. Perhaps even more important is the experience students will gain from collaborating with faculty and students from North American institutions where this research project takes place.Students should expect to work with researchers from Europe, North America, Japan, Korea, and China either in person or via electronic communication. Students are required to possess a background in the history of religions in East Asia that includes China, Japan, and hopefully Korea, and to possess working knowledge of Chinese, Japanese, or Korean. Students who intend to pursue graduate training in East Asian studies will be given preference.
The Plant Phenotyping and Imaging Research Center (P2IRC) is an agricultural research center managed by the Global Institute for Food Security(GIFS) and located at the University of Saskatchewan. P2IRC was established thanks to funding awarded to the University of Saskatchewan by the Canada First Research Excellence Fund award, Designing Crops for Global Food Security.Within the larger scope of the plant phenotyping project, a specific research question relates to the estimation of standing biomass through the growing season through to harvest. Biomass is a key variable in crop modelling, relating to water use efficiency (WUE), radiation use efficiency (RUE) and harvest index (HI). Biomass has been correlated to remote measurements such as NDVI, however NDVI saturates above a limited biomass density. With the addition of spectral, ultrasonic, imaging, and LIDAR technologies planned for deployment, there is an opportunity to develop improved models for non-destructive biomass estimation and biomass partitioning within the canopy.This project will contribute toward this particular research by i) acquiring multimodal data of test plots using a plant phenotyping mobile, ii) acquire gravimetric measurements of standing biomass throughout the season from destructive plots, with vertical partitioning of the biomass, and iii) using statistical models to investigate the correlations between data sources and biomass estimates.The student will contribute to our larger research objectives, and be able to execute and report on a scope-limited investigation of standing crop biomass estimation, including literature review, experimental design, data collection, analysis and reporting. In the course of the project, the student will develop their understanding of using cameras and basic image processing, LIDAR, and ultrasonic data.Having an education in the fields of engineering and computer science, coupled with exposure to problems in agricultural and biological sciences provides me with a somewhat unique perspective on measurement methods and tools available to researchers that they themselves may not be aware of. The motivating problems behind my research are typically agricultural in nature, such as automated plant identification or disease screening. In the process of working on these problems, a large portion of my activities have involved designing, building, and testing research equipment and apparatus. Maintaining accurate and complete work and research logs.Curating and migrating field level data back to the main campus from the university plots.Helping to develop and implement methods to collect, analyze, and interpret biomass sensor data.Safely and skillfully operate phenotyping equipment outdoors in an agricultural field setting.Repeatability of measurements through careful measurement techniques is crucial.Correlating phenotyping and imaging data to manually acquired biomass tests will be the major focus of the student.An understanding of agricultural practices or agricultural research is considered an asset.Ability to work outdoors in agricultural settings, potentially in inclimate weather.Requires lifting and walking over uneven surfaces in the field.The ability to work independently, with minimal supervision, and in an interdisciplinary group setting.Experience with Python, Matlab or other programming languages considered an asset.Evidence of strong mechanical and electrical aptitude, understanding of underlying theory, and ability to diagnose problems and work methodically toward solutions.
1. This project is tasked with investigating the questions: “What socio-political dynamics fueled and continue to fuel the compilation of new canons in the modern period (largely unused textual, epigraphic and visual materials that, once adequately used, will lead the studies of EA religions from the Canonical to the Post-canonical age)?”2. Academic background: Several projects are underway to bring Buddhist manuscript canons found in Japan to the fore. The principal fruit of these projects has been to subject to criticism scholars’ over reliance on printed canons in China and Korea, and, in particular, to challenge the conventional authority of the Taishō canon within Buddhist studies. These projects have also urged scholars to employ manuscripts and an important methodological resource in the study of East Asian Buddhism and studies of Buddhist history. There are two major sources for large-scale Buddhist manuscripts in East Asia: one is the Dunhuang manuscripts; the other is the hand-copied canons  produced in Japan during the Nara, Heian, and Kamakura eras.3. Goals of this cluster includes specific tasks for fully understanding external factors including socio-political dynamics that have felled the compilation of new canons as specific objectives. 4.1 In collaboration with researchers based in Japan, in 2017 this cluster will organize field-trips to investigate both hand-copied manuscripts and printed canons preserved in monasteries and libraries in Japan. The targeted collections include: 1) Manuscript canons preserved in Nanatsu-dera, Kongōji, and Kōshōji; 2) Woodblock printed canons that were produced during the Song dynasty (960-1276) and currently preserved in Iwayaji, Kanazawa bunko, and Tōyō bunko.4.2 With support from local researchers in Korea, we plan to conduct fieldwork on the following Buddhist sites in Kyŏngju in 2018: Unmunsa, P’yoch’ungsa, Pulguksa, the remains of Kakhwangsa, Tonghwasa, and Haeinsa where the woodblocks of the Korean canon are preserved.This research project intends to establish digital editions and a textual searching system of many texts from the Japanese manuscript collections of Chinese Buddhist texts, especially focusing on monastic biographies and scriptural catalogues. This project plans to organize field-trips to visit Japanese monasteries where hand-copied manuscript and printed canons are preserved, and specific sites in Korea and China. The goals are designed to exploit the potential of Japanese and Korean manuscript resources to have Dunhuang and other manuscripts complement and complete each other, and to advance critical, textual analysis within the study of East Asian Buddhism. Students will work to assess and interpret data from field-work conduced in Japan (2017) and Korea (2018) to study specific editions of East Asian Buddhist catalogs and collections of biographies to illustrate how an over-reliance on printed editions of East Asian Buddhist literature can be addressed with manuscript editions from Japan and Korea. Students will work to make significant connections between specific sites (such as Nanatsu-dera in Nagoya, Japan) and the scriptures produced--and preserved--there until the 1990s. Students will assist with processing the data from field work in Japan (2017), Korea (2018), and China (2019) to produce digital editions of specific texts. Students will learn how to interpret metadata from site visits to connect sites on the ground with the production—and preservation—of premodern manuscripts. Perhaps even more important is the experience students will gain from collaborating with faculty and students from North American institutions where this research project takes place.Students should expect to work with researchers from Europe, North America, Japan, Korea, and China either in person or via electronic communication.Students are required to possess a background in the history of religions in East Asia that includes China, Japan, and hopefully Korea, and to possess working knowledge of Chinese, Japanese, or Korean. Students who intend to pursue graduate training in East Asian studies will be given preference.
Nanoemulsions with droplet radius <100nm were found to possess many advantages over conventional emulsions, including higher stability and improved bioavailability of poorly water-soluble bioactives. The overall aim of this project is to develop oil-in-water NEs stabilized by a mixture of sodium caseinate (SC) or whey protein isolates (WPI)) with physically modified pea (PPI) or lentil protein isolates (LPI). We have recently showed that PPI or LPI alone failed to produce stable flowable NEs displaying excessive droplet and protein aggregation (Yeramilli et al, Food Hydrocolloids, 2017; Primozic et al., Food Chemistry, 2017). We also found that mixing PPI with SC significantly improved nanoemulsion stability (Yeramilli et al, 2017), while for LPI, we used a protein modification technique to significantly improve its emulsification behaviour (Primozic et al., 2017). In the proposed project, we will take a combined approach of protein physical modification, along with mixing with dairy proteins to develop nanoemulsions. At first the pulse proteins will be heat treated and high-pressure homogenized to improve their solubility and emulsification behaviour. Immediately after these pretreatments, the pulse protein solution will be mixed with an oil phase (mixture of essential oil, such as, lemon or orange oil with vegetable oil) and high-pressure homogenized for multiple passes to develop stable nanoemulsions. In other experiments, the pulse proteins solutions will be mixed with different proportions of SC or WPI prior to their pre-treatments and then the nanoemulsions will be made using similar protocols as described above.   The nanoemulsions will be stored for a month and characterized by droplet size distribution, accelerated gravitational separation analysis and microstructure. Finally, lipid digestibility of the nanoemulsions will be determined using in vitro digestion process. It is expected that the development of stable nanoemulsion systems will enable us to explore many potential application of pulse proteins in food and beverage industries. The focus of my research is in food nanotechnology and utilization of agriculture resources. Nanoemulsions are emulsions where the majority of the droplets radius falls below 100 nm. They are used in many food, beverage and industrial applications. So far dairy proteins have been used to develop food-grade nanoemulsions. However, plant proteins, instead of their lower cost and numerous other health benefits, have not been successfully used for nanoemulsion formation mainly due to their large size and lower surface activity. We have developed a novel method for successful modification of plant proteins for the formation and stabilization of nanoemulsions.The Role of the student in this research project will be critical. After the initial training period the student will be independently working on this project starting from emulsion preparation, characterization data analysis and interpretation. Reading of literature relevant to the project will also be necessary. As a faculty supervisor, I’ll be there to help. The student will also be working in a team environment with several other graduate students or summer interns.  The student required for this project should be familiar with food chemistry. A student from the discipline of Food Science with an interest in emulsions is preferred. Most important is the skill and ethics in a laboratory and team-work environment. The student in this project will be working with high-pressure homogenizer, microscope, droplet size analyzer, photocentrifuge, spectrophotometer, etc. Experience in some of these techniques will be very helpful, however, not necessary. A good laboratory skill and research ethics would be enough to learn this technique in a short period.
The goal of this research project is to develop a new microbubble contrast agent  that is specifically designed for delivery of the potent immunosuppressant methotrexate (MTX) by constructing them using a liquid perfluorocarbon (PFC) core instead of a gas core.  Liquid-core MBs are an exciting new vascular contrast agent designed for US that consists of a liquid PFC core surrounded by a shell.  Though very similar to clinically used MBs, the major difference is the choice of a liquid PFC core that has a boiling point between -2C and 29C.  The shell holds PFC in a superheated state in vivo, and application of US energy induces an immediate phase change from liquid to gas, giving an acoustic signal.  Though these are less echogenic than traditional MBs, they have the ability to carry and deliver large quatities of a therapeutic.  The liquid-gas conversion releases therapeutics within the liquid core, and has been used preclincally to deliver chemotherapeutics to tumours. One drug well suited to delivery using this approach is MTX.  Though not a common therapeutic for patients with chronic inflammatory diseases due to adverse effects, it may have benefit to pediatric paitents that have failed conventional therapy.  By initiating a site-specific delivery of MTX, we have the potential to achieve a high localized dose with a low systemic dose, which is well tollerated in pediatric patients.    In this project the student will develop a protocol for constructing and loading liquid-filled microbubbles with the drug MTX.My lab specializes in developing new vascular contrast agents, based on ultrasound microbubbles, that can both identify molecular markers of disease and site-specifically release a therapeutics.  Microbubbles are an amazing vascular contrast agent that are traditionally used for ultrasound.  The addition of targeting agents into their shell allows them to accumulate rapidly on blood vessels expressing disease-specific markers.  We focus on adapting these targeted microbubbles for other imaging modalities, like MRI, PET and X-ray imaging, and using them for site-specific drug delivery.The student will be in charge of carrying out all aspects of the research project, with guidance from both a graduate student and Dr. Machtaler.  The student will be responsible for first building the liquid core microbubbles using a simple and established protocol.  Once they have constructed the liquid-core microbubbles, they will test their stability and ability to undergo a liquid-gas phase transition using a preclinical ultrasound system (VEV03100).  Once the microbubble synthesis protocol is established, the student will load different concentrations of MTX into the microbubble, ensuring that the stability has not changed.  The student will then determine how much MTX is released from the microbubble after the liquid-gas phase transition using mass spectrometry.  The student will be responsible for collecting all in vitro data, for analyzing the data, making a powerpoint presentation of their results, as well as a poster for presenting at a research day at the end of the summer.The student will be required to have a background in biology, chemistry, or chemical engineering.  The student will be trained on the proper laboratory skills required for this project.  
The main objective of this project is to improve the ability to determine biophysical and biochemical features of a plant using non-destructive techniques.  Specifically this project aims to use spectral measurements to this end with applications in precision agriculture and plant phenotyping. As a part of this end goal, knowledge of leaf surface characteristics is an important part of the project (as both a species-identifying feature and their effects on spectral measurements).The effects of the leaf surface characteristics are largely unaccounted for in the current leaf models but the leaf surface can have a major effect on the scattering of light (in the case of leaf roughness and hairiness) and can mask the internal features of the leaf (in the case of epicuticular waxes). Identifying the effects of the leaf surface parameters will require characterization of the leaf surface and correlation of those characteristics with spectral measurements. To determine the physical leaf characteristics, a detailed imprint of the leaf surface will be collected on a time-invariant medium and the resulting imprint will be evaluated using a surface profiler. Spectral measurements of the sample leaves will also be collected using light polarization and spectrometers to determine the effects of leaf surface of measured spectral data. Having an education in the fields of engineering and computer science, coupled with exposure to problems in agricultural and biological sciences provides me with a somewhat unique perspective on measurement methods and tools available to researchers that they themselves may not be aware of. The motivating problems behind my research are typically agricultural in nature, such as automated plant identification or disease screening. In the process of working on these problems, a large portion of my activities have involved designing, building, and testing research equipment and apparatus.The student will collect leaf samples both from outdoor locations and green house facilities (on campus). Spectral measurements will be used to characterize the reflectance and transmittance of each leaf sample and polarized light will be used to determine the specular and diffuse light that is reflected from the leaf. The student will also be responsible for coating the leaves and assessing the resulting molds using a surface profiler. Using the data collected, the student will assess possible correlations between species, surface, and spectral variations for each sample. These developed correlations will be used as part of the larger plant model design to aid in obtaining biochemical and biophysical properties from spectral measurements.The student will also be responsible for some literature review related to current practices and knowledge about leaf surface properties and how they relate to species. A report written by the student summarizing their findings would be an expected outcome at the end of the project. The student should be able to work independently to collect data and develop basic research protocols to ensure consistent measurements are taken. Strong communications skills with writing excellence is necessary as reports of findings will be an important portion of the project. Knowledge of plant physiology and previous work with light reflectance and transmittance would be considered an asset. Experience with Python, Matlab, and Excel would all be assets
This project will investigate two religious sites in the city of Jiyuan. The first is Jidu temple, the only remaining temple of traditional state sacrifice to rivers (sidu: Yellow river, Yangzi river, Huai river, and Ji river). The second is Mount Wangwu, one of the Daoist sacred mountains. We seek to respond the question of how have concerns with identifying “major religious traditions” and “genuine” authors affected perceptions of authority and canonicity and to provide a unique opportunity to address when, where, and who has defined authoritative and authentic religions in China.Using local experts to introduce the religious-historical context and current condition of the two sites, as well as the method and purpose of the visit, a comprehensive investigation of Jidu temple, including architectural style of the site, the legacy of state sacrifices to the river god, and stele inscriptions on site are recorded. At Mount Wangwu, investigating architectural style of Daoist abbeys, pre-modern material cultural evidence, stele inscriptions, and contemporary practices of Daoist priests at abbeys takes place.While traditional Chinese state religion has been largely disregarded by contemporary traditions-based definitions of religion in China (e.g., Buddhism, Daoism, Confucianism), many Daoist sites are overlooked due to over-emphasis upon either early or late Chinese Daoism. Jidu temple is the only remaining state sacrifice temple to rivers. On site, 72 buildings from the Song, Jin, Yuan, Ming, and Qing dynasties with more than 8,000 m2 and 100 steles are preserved. Nowhere else can researchers access such a rare example of traditional Chinese state religion. Mount Wangwu is one of the most important—though little studied—sacred Daoist sites with tangible links to Tang dynasty state patronage and dissemination of Daoist literature projects. It is a unique site to interact with contemporary Daoist priests, monasticism, ritual services, and the living architecture of Daoism. This project will investigate Jidu temple and Mount Wangwu. The question we address concerns identifying “major religious traditions” and “genuine” authors affected perceptions of authority and canonicity and to provide a unique opportunity to address when, where, and who has defined authoritative and authentic religions in China. By investigating two sites in Henan province, one Daoist, the other a rare example of traditional Chinese state religion, researchers in this project seek to realign the narrative of the history of Chinese religion with two definitive, often overlooked, groups who significantly shaped the definitions of authentic and authoritative religion in East Asia. Students will assist with processing the data from field work in China to produce an online catalog of these two important, understudied sacred sites in China, and to develop new ways to share this information with researchers across the globe. Students will also produce a working bibliography of materials available for the study of these materials that will lead to a working catalog current researchers and students can use to learn where to access important archives, collections, and sites where alternative views of "authentic" Chinese religion can be accessed. Students will also learn how to study these materials in relation to state religion in China and the study of Daoism, and how to use these manuscripts to address historiographical questions about sites of Chinese religion. Students will learn how to interpret metadata from site visits to connect sites on the ground with the production—and preservation—of premodern religion in China. Perhaps even more important is the experience students will gain from collaborating with faculty and students from North American institutions where this research project takes place.Students should expect to work with researchers from Europe, North America, Japan, Korea, and China either in person or via electronic communication.Students are required to possess a background in the history of religions in China, and to possess working knowledge of Chinese. Students who intend to pursue graduate training in East Asian studies will be given preference.
The main objective of this project is to improve the ability to determine biophysical and biochemical features of a plant using non-destructive techniques.  Specifically this project aims to use spectral measurements to this end with applications in precision agriculture and plant phenotyping. As part of this goal, knowledge of leaf hemispherical reflectance and transmittance measurements is required. It is difficult to obtain measurements of reflectance and transmittance of the exact same location on a leaf unless a dual integrating sphere apparatus is used as the sample must be moved between measurements. Currently, dual integrating spheres have been developed for specific purposes in individual laboratories, but are not available for purchase. Therefore, the design and building of a dual-integrating sphere apparatus would be necessary to ensure hemispherical measurements of both transmittance and reflectance can be taken on the same location of a leaf. Definition of the corresponding reflectance and transmittance integrating sphere equations is also necessary.  Having an education in the fields of engineering and computer science, coupled with exposure to problems in agricultural and biological sciences provides me with a somewhat unique perspective on measurement methods and tools available to researchers that they themselves may not be aware of. The motivating problems behind my research are typically agricultural in nature, such as automated plant identification or disease screening. In the process of working on these problems, a large portion of my activities have involved designing, building, and testing research equipment and apparatus.The student will design and build a dual integrating sphere apparatus that is capable of measuring hemispherical reflectance and transmittance from plant leaves between 200-1700 nm. Previous research has been conducted in this area so a thorough search of literature will be required to aid in the design of both the apparatus as well as the integrating theory equations required for reflectance and transmittance. The student will also be expected to document their design in the form of a written report. Testing of the apparatus will be included in the project with time permitting and will be performed primarily with plant leaves. The student should be able to work independently to collect data and develop basic research protocols to ensure consistent measurements are taken. Strong communications skills with writing excellence is necessary as reports of findings will be an important portion of the project. Knowledge of plant physiology and previous work with light reflectance and transmittance would be considered an asset. Experience with Python, Matlab, and Excel would all be assets. 
Nanoemulsions, due to their extremely small droplets, are stable for long periods of time (several months to years). Recently, we have shown that nanoemulsions with ionic emulsifiers can be transform into elastic gels at dispersed phase volume fractions much lower than microscale emulsions (Erramreddy et al, Langmuir, 2014). These low internal phase elastic nanogels does not flow and their properties resemble high internal phase conventional emulsions.  However, research on food grade biopolymer-based nanogel is still in its infancy, therefore, there is a need of the day to improve the formation of biopolymer-stabilized NEs and nanogels.This research is envisaged with the overall goal to achieve gelation in NEs at a much lower oil volume fraction by reducing the droplet size and forming a stronger and thicker interfacial membrane with various emulsifiers and biopolymers layers. The single layer NEs will be prepared with the different concentration of oil and low molecular weight emulsifiers by multiple passes through a high-pressure homogenizer. Nanogels will be formed by multilayered interfacial coating using electrostatic deposition of different biopolymer layers on the primary nanoemulsion droplets. This increase in the thickness of interfacial layer would significantly increase the effective oil volume fraction such that they will randomly jam to form an elastic gel at a significantly lower oil volume fraction than the conventional emulsion gel.The nanogels will be characterized by droplet size, gel strength, nanostructure and delivery of encapsulated bioactives using in vitro digestion study. The use of nanogels may provide novel structures and significantly improve the stability of several foods (tablespreads, baking fat). The gelation at much lower oil volume fractions makes the nanogels a healthier alternative to replace traditional high-fat foods.The focus of my research is in emulsions, soft matter and rheology. Emulsions are intimate dispersions of two immiscible phases (oil and water) stabilized by suitable emulsifiers. Nanoemulsions, on the other hand, are emulsions where majority of the droplets radius falls below 100 nm. Due to their extremely small droplets, nanoemulsions possess unique properties compared to conventional emulsions. For example, we found that a liquid nanoemulsion can be transformed into a soft gel just by decreasing their droplet size at a critical condition. This type of soft materials could have various novel applications in food, pharmaceutical and cosmetic products.The Role of the student in this research project will be critical. After the initial training period, the student will be independently working on this project starting from emulsion preparation, characterization data analysis and interpretation. Reading of literature relevant to the project will also be necessary. As a faculty supervisor, I’ll be there to help. The student will also be working in a team environment with several other graduate students or summer interns.  The student required for this project should be familiar with food chemistry. Student from the discipline of Food Science with interest in emulsions is preferred. We will be dealing with homogenization, viscosity, viscoelasticity, gelation etc. Also important is the skill and ethics in a laboratory environment. The student in this project will be working with high-pressure homogenizer, rheometer, microscopy, droplet size analyzer, photocentrifuge etc. Experience in some of these techniques will be very helpful, however, not necessary. A good laboratory skill would be enough to learn this technique in a short period of time. 
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A strong knowledge of the Spanish language used in formal educational settings with experience in education and delivery of of instructional content, ideally in both classroom and on-line settings.A solid understanding of computer technologies used in the delivery of instructional content, such as: Office; image, audio, and video editing software for content creation,English Spanish
A strong knowledge of the Spanish language used in formal educational settings with experience in education and delivery of of instructional content, ideally in both classroom and on-line settings. A solid understanding and awareness of Latin American history, politics, anthropology, archaeology, literature, or art with a desire to further explore the any other aspects.A solid understanding of computer technologies used in the delivery of instructional content, such as: Office; image, audio, and video editing software for content creation,English Spanish
A strong knowledge of the Spanish language used in formal educational settings with experience in education and delivery of of instructional content, ideally in both classroom and on-line settings. A strong background in Spanish narrative, poetry, and theater in any area of Latin America or from Spain with a desire to explore the Spanish literary expression worldwide. A solid understanding of computer technologies used in the delivery of instructional content, such as: Office; image, audio, and video editing software for content creation,Previous exposure to the sociocultural, political, and historical context of the Hispanic world.English Spanish
Students are expected to have the following skills:--Feature selection--Pattern classification--Moodle--PythonEnglish
programming (Fortran, C or C++), Environmental modelling, agroecosystem, computing, numerical computation, database, GIS.English N/A
Mathematics, fluid mechanics, differential equations, Microsoft Excel and word. English
Students are expected to have the following skills:--Feature selection--Pattern classification--C/C++ and OpenCVEnglish
Student is expected to have knowledge in the following:--Subspace learning based tracking techniques--Pattern classification--C/C++ and OpenCVEnglish
Required skills for this project are the following:Machine learningDeep learningComputer visionC/C++ and OpenCVEnglish
Student are expected to have knowledge in the following:Pattern recognitionImage processing and computer visionFeature extractionC/C++ and OpenCVEnglish
This project requires strong programming skill in Java or/and php, i.e. web-based programming, to be abale to work on Lunix OS and Android OS. Students in computing science, computer engineering, and information system having experience in web-based programming could well suite for this project. Students in electrical and electronic engineering with strong programming skill in web-based programming could be also suitable for this project.Please make sure to reach me during the matching and decision process. My previous proposed projects were missed because of missing the communication. If you want to reach me, please send email to both:qingt@athabascau.cachingtancanada@gmail.comThanksEnglish N/A
This project requires strong programming skill in Java or/and php, i.e. web-based programming. Students in computing science, computer engineering, and information system having experience in web-based programming could well suite for this project. Students in electrical and electronic engineering with strong programming skill in web-based programming could be also suitable for this project.Students having knowledge and experience in robotics and wireless sensors network will be asset. English
The student can access to C/C++ VWorldTerrain© technology library to  freely modify certain parameters, and create import/export plug-ins for our own model and datasets. The student should have good programming skills in C/C++, writing store procedure, doing basic database administration, and familiar with Windows 7 and above operating systems. The student should have good English communication skill. The student's knowledge on 3D visualization, GIS, physical geography will be the assets.Following the MITACS's program rules. The student will work with myself as a supervisor and my research collaborator, Prof. Frederique Pivot as a co-supervisor for this project.English
The student needs to have completed at least two years of university level studies in chemistry of biology.  The student must have completed at least one full year course (6 credits) in analytical chemistry.Due to the nature of these experiments, researchers are often required to work a few very long days (e.g. up to 12 hours).  This is because of the large number of samples and the time required to analyze each one.  Field work often requires the student/researcher to go into water that may be 1.5 metres deep.  Field work is always done with 2 or more people present, to minimize risk of accident.English
The student needs to have completed at least two years of university level studies in chemistry or biology.  Completion of a course in analytical chemistry is a definite asset.Due to the nature of these experiments, researchers are often required to work a few very long days (e.g. up to 12 hours).  This is because of the large number of samples and the time required to analyze each one.  Field work often requires the student/researcher to go into water that may be 1.5 m deep.  Field work is always done with 2 or more people present, to minimize risk of accident.English
Students should have a background in biology and should have taken at least one microbiology course.  A knowledge of chemistry and biochemistry is also beneficial.  Experience with microscopy, microbiological techniques, computers, and data collection is important.The laboratory in Athabasca is a supportive environment and our entire team is there to help the student learn about research and achieve success.  We have hosted students previously and so we have experience in hosting a MITACS student.  The project is well-defined and achievable for the time allotted.  English
The student must have a solid background in biology and basic laboratory skills.  Experience in the culturing of micro-organisms would be an additional asset. Up to 2 students could be supervised for this projectEnglish
Students must have an adequate background in biology and ecology and be familiar with basic laboratory procedures including microscopy. Experience in culturing micro-organisms would be an additional asset.English
The candidates should have strong coding skills, preferably in Java. The candidates should also have some background in cryptoanalysis and related mathematics. Importantly, the candidates should be proficient in English reading and English writing comprehension, as they will perform a literature review of the blockchain and learning analytics technologies and applications.It would be beneficial if a group of three (3) interns simultaneously tackle the proposed blockchain problem. They will work in collaboration with Athabasca University's research group on learning analytics and use existing learning analytics systems.English
A reasonable background in Bayesian Belief Networks, mathematical modelling and optimization is an asset. The student will work at the iCORE research lab in the Edmonton campus of Athabasca University.English
Data Structure and algorithms, Javascript or Java or other programming languageNA English
For doing this project, the student is better to have the following skills or knowledge: • Having experience in developing Android applications• Having experience in PHP programming• Familiar with JSON• Familiar with HTML5, CSS and Java Script• Having ability to deal with abnormal situation that users may do and encounter in web-based and Android applications• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clipsEnglish
The student is better to have the following skills or knowledge:• [Asset] Having experience in playing any kind of RPG and MMORPG, e.g., World of Warcraft, Path of Exile, Diablo, Dungeon & Dragon, The Lord of the Rings, RIFT, TERA, Star Trek Online etc.• Doing information collection, re-organization, summarization, & reports• Using screen capture software and video editing software/tool to creating instructional video• Familiar with HTML/XML, CSS, and Java Script• Familiar with PHP (or JSP) and SQL• Familiar with any programming language• [Optional] Familiar with any game engine like JS, Unity3D, Unreal, etc. I have designed and developed various educational games on different platforms include desktop computers, smartphones, and televisions to assist users learning history and culture, programming language, financial concepts, management information systems and activities of daily living, and help elders with disabilities to improve selective attentions and to gain higher quality of life as well as encouraging young females to do physical activity. All of the games have computational intelligence components built-in to provide users personalized and adaptive learning experiences. The experiments and pilots do show positive and encouraging outcome.My research finds that the students' voluntariness of using games for learning is affected by their attitudes toward the computer games; however, no effects of gender differences are found. Moreover, female students have more positive attitude and willingness toward educational games. I also pay attention on the design of learning activity rewards and their effects. I use quantitative methods to see the effectiveness of educational game rewards, the results have indicated that students have significantly much better academic achievements at the end of the course. On the other hand, I believe that implicit assessment is good for students who do not like explicit exams or who suffer from exam related stress. Therefore, I conduct research on the design of assessment games and quests. I also use qualitative research methods for analyzing the important factors of designing assessment games. Several important findings can be found in the portfolio of my academic publications at http://maiga.athabascau.ca. English
The student is better to have the following skills or knowledge:• [Asset] Having experience in playing any kind of RPG and MMORPG, e.g., World of Warcraft, Path of Exile, Diablo, Dungeon & Dragon, The Lord of the Rings, RIFT, TERA, Star Trek Online• [Asset] Having graphics and user interface design skill• [Asset] It would be even better if the student knows Java• Having fundamental concept and idea of assessment, e.g., summative and formative assessment• Doing information collection, re-organization, summarization, & reports• Using screen capture software and video editing software/tool to creating instructional video clipsI have designed and developed various educational games on different platforms includedesktop computers, smartphones, and televisions to assist users learning history and culture, programming language, financial concepts, management information systems and activities of daily living, and help elders with disabilities to improve selective attentions and to gain higher quality of life as well as encouraging young females to do physical activity. All of the games have computational intelligence components built-in to provide users personalized and adaptive learning experiences. The experiments and pilots do show positive and encouraging outcome.My research finds that the students' voluntariness of using games for learning is affected by their attitudes toward the computer games; however, no effects of gender differences are found. Moreover, female students have more positive attitude and willingness toward educational games. I also pay attention on the design of learning activity rewards and their effects. I use quantitative methods to see the effectiveness of educational game rewards, the results have indicated that students have significantly much better academic achievements at the end of the course. On the other hand, I believe that implicit assessment is good for students who do not like explicit exams or who suffer from exam related stress. Therefore, I conduct research on the design of assessment games and quests. I also use qualitative research methods for analyzing the important factors of designing assessment games. Several important findings can be found in the portfolio of my academic publications at http://maiga.athabascau.ca. English
For doing this project, the student is better to have the following skills or knowledge: • [Asset] Having experience in playing any kind of RPG and MMORPG, e.g., World of Warcraft, Path of Exile, Diablo, Dungeon & Dragon, TERA, RIFT, The Lord of the Rings, Star Trek Online etc.• [Asset] Having experience in playing web-based multiplayer games.• Familiar with HTML5, XML (JSON), CSS, and Java Script• Familiar with JSP (or PHP), Unity and SQL commands• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clipsI have designed and developed various educational games on different platforms includedesktop computers, smartphones, and televisions to assist users learning history and culture, programming language, financial concepts, management information systems and activities of daily living, and help elders with disabilities to improve selective attentions and to gain higher quality of life as well as encouraging young females to do physical activity. All of the games have computational intelligence components built-in to provide users personalized and adaptive learning experiences. The experiments and pilots do show positive and encouraging outcome.My research finds that the students' voluntariness of using games for learning is affected by their attitudes toward the computer games; however, no effects of gender differences are found. Moreover, female students have more positive attitude and willingness toward educational games. I also pay attention on the design of learning activity rewards and their effects. I use quantitative methods to see the effectiveness of educational game rewards, the results have indicated that students have significantly much better academic achievements at the end of the course. On the other hand, I believe that implicit assessment is good for students who do not like explicit exams or who suffer from exam related stress. Therefore, I conduct research on the design of assessment games and quests. I also use qualitative research methods for analyzing the important factors of designing assessment games. Several important findings can be found in the portfolio of my academic publications at http://maiga.athabascau.ca. English
For doing this project, the student is better to have the following skills or knowledge: • [Asset] Having experience in playing any kind of Trading Card Games (paper-based or electronic).• [Asset] Capability of developing Android app• [Asset] Familiar with Unity• [Asset] Having graphics and user interface design skill• Familiar with mySQL and SQL• Familiar with JSON, JSP (or PHP)• Familiar with HTML, CSS, and Java Script• Historical combat searching, logging, and reviewing• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clipsThe proposed game is a discipline and platoform independent game, which means, the in-game items can be delivered by any teacher in any course. The game is a sort of board game, therefore, the in-game items are cards and students need to compete with each others. In order to make students have correct perception and positive attitude towards the competitions, a student’s ranking among all students is based on his/her credits rather than how many matches s/he has won or lost before. The student can get credits for the efforts s/he has tried to make in the match, so s/he still receives credits even s/he loses the match, sometimes, a student who loses the game could even receive more credits than the winner. A student might be able to have more options and strategies in the match if s/he has more in-game rewards and even might be able to defeat his/her opponents easier. Well-designed peer competitions have been proved as a good way to get students motivated and it is the basic idea of this mechanism. For those students who don't want to compete with others, the in-game rewards (i.e., the cards) have collectable feature just like coins, stamps and hockey cards; students may want to see higher level cards as well as rare cards in their card collection book. The effect of the game-based educational reward mechanism will be kept in student's mind and the learning motivation engaged by the mechanism can be carried to the followed course. The students may want to get better in-game rewards in the followed course by learning harder and putting more efforts in the assignments, participation, discussions, and etc.English
For doing this project, the student is better to have the following skills or knowledge: • Familiar with Visual C# • Familiar with mySQL and SQL commands• Familiar with PHP (or JSP) functions• Familiar with HTML/XML, CSS, and Java Script• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clipsKissco (2011) expresses his excitement by predicating that Kinect will become a focal classroom technology in the next few years. Hsu (2011) explores the idea of using Kinect as interactive technology to help teaching and learning. She has found that Kinect has the potential to enhance classroom interactions and to engage students participating learning activities. Jamie and McRae (2011) develop a molecular manipulation game with human gesture interface by using Kinect to allow students playing "elements" and learning. They think such game can be used in lectures, tutorials, and even by students at home. Lee and colleagues (2012) try to integrate embodied interaction into learning to enhance student's learning experience and to improve student's learning performance by using Kinect. Their research results also found that the intrinsic motivation of students is high and the students do still pay attention on learning due to they can see their peers and adjust themselves based on peer observation. Nakamura et al. (2013) conduct a study on the relationship between student learning attitude and the effect of using Kinect self-learning system. They have found a strong negative correlation between passive learning attitude and the effect of using Kinect self-learning system.English
• [Asset] Having experience in playing any kind of RPG and MMORPG• Having experience in developing Android applications• Having experience in PHP (or JSP) AJAX programming• Having experience in developing web-based application with Google Map• Familiar with XML and JSON• Familiar with HTML and Java Script• Having ability to deal with abnormal situation that users may do and encounter in web-based and Android applications• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clipsThe idea of the game-play of this mobile treasure hunting game should be like:1.The player has Android mobile device (built in GPS receiver and camera)2.When the player approaches designated area in the real world, e.g., a park which had been designated as an ancient village in the virtual world in the game, s/he will see particular NPC, for instance, the chief of the village.    Note:    The web-based editors (virtual world map editor and NPC editor) the student develops should be able to create NPCs and setup their location and responsible area as many as we want. The virtual world map editor should allow game administrator to pre-define areas with different shape by using Google Map like way easily and the system can have the coordinates - lognititude and latitude for the areas. The Android program can detect the player's current position and match it with the designated areas and trigger NPCs or events.3.The chief of the village may talk to the player, "good to see you, our hero, as you may see that an unknown disease is attacking our people, would you help us?"4.The player may say "yes" to the chief, in that case, the chief will continue the dialogue with the player, "thank you so much my hero, I knew that ???  is good in medication and ??? probably has cure for us, would you please  find ??? for us?"    Note:    Similar to the abovementioned area management and NPC management, here the student needs to develop a quest management function, so the game administrators can create and update quests (including quest chain); bind the quest with specific NPC; create dialogue sequences (including  player options and NPC reactions); configure quest item types/amount, quest item(s), reward item types/amount and reward items; and, the follow-up clues anytime they want.5.The player may say "yes" and "ask for clue" to the chief, the chief says  "I am sorry, we don't know where ??? is at, but we saw ??? in the north-east from here, you may try it first."6.The player then travel in the real world and head to the north-east.7.S/he sees a temple and thinks the ??? probably will be there.8.The temple is also a designated area with a circle shape, so when the player enters into the temple, a NPC (let's call him the gatekeeper) is triggered and shows up on his/her Android device’s screen.9.The gatekeeper says "mortal, why do you come here?" The player chooses to respond the gatekeeper with "Are you ???" option here.10.The gatekeeper says "I am not, mortal" to the player.11.The player decides to leave after hear the gatekeeper's response and walks toward the door.12.The Android program detects the player's leaving behavior, triggers a quest the gatekeeper has, so the gatekeeper say "hey, don't go away! Although I am not ???, I do have clue of where ??? is at."13.When the player hear so, the player stop, and chooses "Where?" option.14.The gatekeeper says, "no, not so easy, I can tell you if you could do me a favor."15.The player of course says "yes" to the gatekeeper. And the gatekeeper asks the player to do something for it, e.g., take couple of photo(s) at  ancient creature sculptures in the temple, record voice of particular thing(s), use camera to capture/take specific object(s) for the gatekeeper, or type player's perception toward particular event or story, etc.      Note:      These are examples of quest item types and quest items. A quest may be created and designed to ask more than one quest item with different item types.16.After the player collects correct quest items for the gatekeeper, even finishes several quests for the gatekeeper (depends on how we design the quest chain via the abovementioned quest management system), the gatekeeper tells the player a riddle of where ??? is at.     Note:     The follow-up clues will be unclear hints, messages, and even unclear/blur map or photo, because this game is mobile "treasure hunting" game. If the clue is clear, then treasure must be claimed by someone easily. The student will need to take this different clue type into consideration while developing the quest management module.So the game-play continues until the player stop playing (s/he can save his/her progress tho).English
The student is better to have the following skills or knowledge: • Familiar with XML, JSON, HTML, CSS, Java Script, and AJAX• Familiar with PHP (or JSP)• Having experience in developing Android applications• Having experience in developing application in Java standalone application (acts as startup daemons running in Debian OS).• Familiar with mySQL, Postgresql, and SQL commands• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clipsIn this project, the student needs to design and develop the following functions in corresponding web and Android platform:1. replace the use of google map with Open Street Data so the Landmark-based Mobile Navigation System can be used when users have no Internet access2. map data pre-fetch function on Android platform3. refine the database that Landmark-based Mobile Navigation System currently has to make the point of interests (and its categories), map objects, map tags, and map data available for the system4. daemon of updating (download and upload map data, objects, and tags) Open Street Data for Landmark-based Mobile Navigation System5. map annotation function for users to add and to see map tags and objects as well as the covered area on the Web platform6. design and implement algorithm to identify the travel behavior such as walking, running, driving (take bus and subway OR driving), etc. that a user may have so the system can give more appropriate guidance messages based on its findings 7. design and implement algorithm to identify the visit and stay behavior that a user may have while his or her device can not receive GPS signal 8. refine the algorithm of making guidance messages by taking the shortest path issue, the object shaping issue, the no-trespassing object issue, and the visibility issue into consideration.English
The student is better to have the following skills or knowledge: • Familiar with JSON, HTML5, CSS, Java Script• Familiar with PHP (or JSP)• Having experience in developing Android applications• Having experience in developing application in Java standalone application (acts as startup daemons running in Debian OS)• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clipsIn this project, the student needs to design and develop the following functions in corresponding web and Android platform:1. replace the use of google map with Open Street Data so the Next Stop Recommender can be used when users have no Internet access2. map data pre-fetch function on Android platform3. refine the database that Next Stop Recommender currently has to make the point of interests (and its categories), map objects, map tags, and map data available for the system4. daemon of updating (download and upload map data, objects, and tags) Open Street Data for Next Stop Recommender server5. map annotation function for users to add and to see map tags and objects as well as the covered area on the Web platform6. design and implement algorithm to identify the travel behavior such as walking, running, driving (take bus and subway OR driving), etc. that a user may have so the system can give more appropriate recommendation based on the findings 7. design and implement function to do data cleaning and enrichment so the system can have better performance in making recommendations and the users can see more smooth route on the web UI 8. design and implement algorithm to identify the visit and stay behavior that a user may have while his or her device can not receive GPS signal 9. refine the algorithm of making recommendations by taking point of interests and its categories into considerationEnglish
For doing this project, the student is better to have the following skills or knowledge: 1. Familiar with XML, JSON, HTML, CSS, Java Script, and AJAX2. Having experience in developing application in Java standalone application (acts as startup daemons running in Debian OS), and JSP (or PHP).3. Information collection, re-organization, summarization, and reports.4. Using screen capture software and video editing software/tool to creating instructional video clips5. Capability of developing Android app is an asset.Preparation Readings (and also for Speed Comparison purpose):Wishart, D. S., Knox, C., Guo, A. C., Cheng, D., Shrivastava, S., Tzur, D., Gautam, B., Hassanali, M. (2008). DrugBank: a knowledgebase for drugs, drug actions and drug targets. Nucleic Acids Research, 36(suppl 1), D901-D906. Retrieved on May 10, 2014, from http://nar.oxfordjournals.org/content/36/suppl_1/D901.fullMagro, L., Conforti, A., Del Zotti, F., Leone, R., Iorio, M. L., Meneghelli, I., Massignani, D., Visona, E., Moretti, U. (2008). Identification of severe potential drug-drug interactions using an Italian general-practitioner database. European Journal of Clinical Pharmacology, 64(3), 303-309.Duda, S., Aliferis, C., Miller, R., Statnikov, A., and Johnson K. (2005). Extracting Drug-Drug Interaction Articles from MEDLINE to Improve the Content of Drug Databases. AIMA Annual Symposium Proceedings, 2005, 216-220. Retrieved on May 9, 2014, from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1560879/Bjorne, J., Airola, A., Pahikkala, T., and Salakoski, T. (2011). Drug-Drug Interaction Extraction from Biomedical Texts with SVM and RLS Classfiers. In the Proceedings of the 1st Challenge task on Drug-Drug Interaction Extraction, (DDIExtraction 2011), Huelva, Spain, September, 2011, 35-42. Retrieved on May 9, 2014, from http://ceur-ws.org/Vol-761/paper4.pdfPathak, J., Kiefer, R. C., and Chute, C. G. (2013). Using Linked Data for Mining Drug-Drug Interactions in Electronic Health Records. Studies in Health Technology and Informatics, 192, 682-686. Retrieved on May 9, 2014, from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3909652/Kim, S., Jin, D., Lee, H. (2013). Predicting Drug-Target Interactions Using Drug-Drug Interactions. PLOS ONE, November 21, 2013. doi:10.1371/journal.pone.0080129. Retrieved on May 9, 2014, from http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0080129Rastegar-Mojarad, M. (2013). Extraction and Classification of Drug-Drug Interaction from Biomedical Text Using a Two-Stage Classifier. Theses and Dissertation. Paper 304. Retrieved on May 9, 2014, from http://dc.uwm.edu/cgi/viewcontent.cgi?article=1309&context=etdCheng, F., and Zhao, Z. (2014). Machine learning-based prediction of drug–drug interactions by integrating drug phenotypic, therapeutic, chemical, and genomic properties. Journal of the American Medical Informatics Association. doi:10.1136/amiajnl-2013-002512. Abstract Retrieved on May 9, 2014, from http://jamia.bmj.com/content/early/2014/03/21/amiajnl-2013-002512.abstractLaw, V., Knox, C., Djoumbou, Y., Jewison, T., Guo, A. C., Liu, Y., Maciejewski, A., Arndt, D., Wilson, M., Neveu, V., Tang, A., Gabriel, G., Ly, C., Adamjee, S., Dame, Z. T., Han, B., Zhou, Y., Wishart, D. S. (2014). DrugBank 4.0: shedding new light on drug metabolism. Nucleic Acids Research, 42(D1), D1091-1097. doi: 10.1093/nar/gkt1068. Retrieved on May 9, 2014, from http://nar.oxfordjournals.org/content/42/D1/D1091.full.pdf+htmlFor Accuracy Comparison purpose (you can NEVER use it directly): existing open access Drug-Drug Interaction datasetsBoyce, R. D. (2011). Drug Interaction Knowledge Base 1.2. Retrieved on May 9, 2014, from http://dbmi-icode-01.dbmi.pitt.edu/dikb-evidence/front-page.htmlBoyce, R. D. (n.d.). D2R Server for the Drug Interaction Knowledge Base. Retrieved on May 9, 2014, from http://dbmi-icode-01.dbmi.pitt.edu/dikb/Boyce, R. D. (n.d.). All DDIPredictions. Retrieved on May 9, 2014, from http://dbmi-icode-01.dbmi.pitt.edu/dikb/all/DDIPredictionsDrugBank. (2014). DrugBank - Open Data Drug & Drug Target Database. Retrieved on May 9, 2014, from http://www.drugbank.ca/The FreeMedForms Project. (2014). What is FreeDiams. Retrieved on May 10, 2014, from http://www.freemedforms.com/en/manuals/freediams/presentationFlockhart D. A. (2009). Drug Interactions: Cytochrome P450 Drug Interaction Table. Retrieved on May 10, 2014, from http://medicine.iupui.edu/clinpharm/ddis/English
For doing this project, the student is better to have the following skills or knowledge: • [Asset] Having experience of using Youtube API• Familiar with HTML5, CSS, and Java Script• Familiar with JSP and SQL commands• Familiar with XML and JSON• Information collection, re-organization, summarization, and reports• Using screen capture software and video editing software/tool to creating instructional video clipsEnglish
Required skills/background:• Enrollment in an undergraduate program in Computer Science, Information Systems or a related field • Strong programming skills (e.g., Java, C++, etc.) or strong web programming skills (e.g., PHP). Assets:(These assets are highly depending on the part of the project you will be working on. Having some of these assets will be helpful for certain parts.):• Experience in doing literature reviews• Experience in doing research• Experience and ability to design and build tools or systems• Experience in designing user interfaces and data visualization• Experience in game design and game developmentThe student will be located at Athabasca University, Edmonton, as this is where most of our research students are located.English
* Major in Computer Science.* Excellent skills in developing Java, Python and C++ programs with advanced data structures and algorithms.* Familiar with Linux programming and development environment.* Knowledge in artificial intelligence such as machine learning, natural language processing and/or computer vision.* Strong interest in unstructured big data analysis.English
* Major in Computer Science.* Excellent skills in developing Java, Python and C++ programs with advanced data structures and algorithms.* Familiar with Linux programming and development environment.* Knowledge in artificial intelligence such as machine learning, natural language processing and/or computer vision.* Strong interest in unstructured big data analytics.English
Skills/background in remote sensing/photogrammetry/GIS/digital image processing is required to work on this project. Experience with radio-controlled (model) aircraft and/or unmanned aerial vehicles is an asset, but not a requirement as training will be provided during the internship. Applications are welcome from all areas of geo- and environmental sciences as well as geomatics or geoinformatics; however, preference will be given to students with background in physical geography.Please note that this internship is balanced between computer lab work, fieldwork, and a lot of fun. Expect to team up with many mosquito partners in the field, as summer in Alberta provides the perfect conditions to breed these bloodsuckers in abundance! But, do not let them discourage you; come fly UAVs with us; and you will only have amazing tales to tell your family, friends, and professors when you return home! We hope to welcome you to Athabasca University and beautiful Alberta in summer 2018!English
Skills/background in physical geography is required to work on this project. You should know how to use a spreadsheet and have some basic knowledge in statistics and mapping/GIS. Experience with programming and modeling is an asset but not a requirement as training will be provided during the internship. Applications are welcome from all areas of geo- and environmental sciences as well as geomatics or geoinformatics; however, preference will be given to students with background in physical geography.Please note that this internship mostly consist computer lab work but you'll be able to participate to some fieldwork if you wish so (i.e. assisting with flying UAVs (drones) which makes a lot of fun. Expect to team up with many mosquito partners in the field, as summer in Alberta provides the perfect conditions to breed these bloodsuckers in abundance! But, do not let that discourage you; come work with us; and you will only have amazing tales to tell your family, friends, and professors when you return home! English
Required skills/background:*) Enrollment in an undergraduate program in Computer Science, Information Systems or a related field *) Strong web programming skills*) Knowledge in PHP or interest to learn PHPAsset:Experience in one or more of the following areas is an asset but please note that you don’t need to have experience in all these areas: *) Interface design and/or human-computer interaction*) Data visualization*) Knowledge about databases and SQL*) Artificial intelligenceThe student will be located at Athabasca University's campus in Edmonton, as this is where most of our research students are located.English n/a
Required skills1. Basic understanding of Information Systems security requirements2. Basic understanding of the programming 3. Excellent reading skills (English)Desired skills1. Ability to work in the low supervision mode2. Some experience with the software development for mobile platformsEnglish
Required skills1. Reasonable programming background with Java. Desired skills1. Ability to work in the low supervision mode2. Basic knowledge of XMLEnglish
The student will need to be able to conduct a literature review of the subject matter. The student should be familiar with Matlab programming. Additional skills or experience with Maple and/or Mathematica will be beneficial. A minimum of first year calculus is necessary to perform these duties. If the student has had exposure to partial differential equations, that would be very helpful. The student will be expected to write up research results as the project progresses, as well as preparing power point slides for presentation to the principal investigator. The student will become familiar with the research process. English
The student should be interested in petroleum engineering, preferably with some background derived from petroleum courses. The student should be comfortable working with a computer and analyzing large amounts of data. The principal investigator is willing to provide some training in reservoir simulation, however, if the student does have some experience in reservoir simulation that will make progress on the project much easier. The student will have to be able to work independenty and troubleshoot the running of the computer software. The student should also be familiar with Word in order to write up the results of the analysis. English
The student selected for this project will have an acquired skill set from successfully completing statics and dynamics courses. The new skills that will be required by the student will be those skills necessary to work in the existing software platform.  The student will learn this material as a part of summer work experience. The student should ideally have experience in software programming languages including Javascript , as well as familiarity with word processing and presentation software.  English
The student will need to have a background in engineering and conducting literature reviews. The literature review for this research is fundamental to collecting the data that will be used to establish a framework for evaluating the research question on whether or not there is strong research evidence to merit using the combined Lego/Matlab technology to enhance problem solving skills in first-year engineering students. The experience of the student researcher and the principal investigator in using this technology will also provide perspective in the conclusions reached in this research investigation. Familiarity with Microsoft Office is essential.English
The student should have some background in renewable energy technologies with an interest in the use of solar technologies. The student should have a basic knowledge of electricity and energy conversion from DC circuits to AC. The student should also have some practical lab experience having taken basic electrical and/or mechanical engineering lab courses or equivalent experience. The main focus of this project will be to conduct a literature review and set up solar panels to collect data during the summer 2018. This project is more of a hands on project and will entail equipment setup and troubleshooting.English



The student should be highly motivated with interest for applying scientific knowledge to fabricating prototype devices with polymer nanomaterials. The minimum requirement would be  foundational chemistry and physics courses. The student will be mentored by peers within the Mugo group and by the faculty mentor on characterization techniques for polymer nanomaterials. The student should inclined to work in a team environment.The student will be involved in reviewing literature, interpretation of data emanating from the project and writing manuscripts. As such, a student with interest in growing their skill sets in scientific writing would be a good fit.English
The student should have interest in value addition and processing of agricultural waste biomass and be passionate on developing environmental and climate change solutions. The student should have completed foundational chemistry courses. The student will be mentored by peers in the group and by the faculty mentor on characterization techniques for polymer nanomaterials. The student should inclined to work in a team environment.The student will be involved in reviewing literature, interpretation of data emanating from the project and writing manuscripts. As such, a student with interest in growing their skill sets in scientific writing would be a good fit.English
A significant aspect of the project would be in the fabrication of imprinted polymers with a high selectivity for tetrahydrocannabinol (THC) and use of voltammetric device for detection. The student should therefore have a strong background in chemistry in general, with interests in analytical instrumentation. Some background or demonstrated interest in quantitative chemical analysis would be essential.  The student will also spend some of the time reading scientific literature, interpretation of data emanating from the project and writing a project report. As such, a student with interest in growing their skill sets in these areas would be a good fit.English
The student should be highly motivated with interest for applying scientific knowledge to fabricating prototype devices with polymer nanomaterials. The minimum requirement would be a high score in foundational chemistry courses. The student will be mentored by peers within the Mugo group and by the faculty mentor on characterization techniques for polymer nanomaterials. The student should inclined to work in a team environment.The student will be involved in reviewing literature, interpretation of data emanating from the project and writing manuscripts. As such, a student with interest in growing their skill sets in scientific writing would be a good fit.English
A significant aspect of the project would be in the fabrication of imprinted polymers with a high selectivity for THC and use of voltammetric device for detection. The student should therefore have a strong background in chemistry in general, with interests in analytical instrumentation. Some background or demonstrated interest in quantitative chemical analysis would be essential.  The student will also spend some of the time reading scientific literature, interpretation of data emanating from the project and writing a project report. As such, a student with interest in growing their skill sets in these areas would be a good fit.   English
This project is well suited for students from computer science and engineering disciplines. Students should have a strong problem solving skill set and experience with an object oriented programming language. Students with skills in Unix operating systems, modeling (ex. Blender), game development (ex. Unity), algorithm development, and software development is an asset.English
The ideal student researcher for this project would be conversant in at least some of the tools, methods, and resources that populate the digital humanities landscape. Especially preferred would be proficiency with Excel, OCR digitization procedures, or GIS mapping software. In addition to those skills, experience in the study of the ancient world is highly desired. That could mean previous research work in the following fields: Classics; History; Latin Language; Greek Language; Philosophy. Ability to read ancient (koine) Greek and Latin would be an added bonus.English
This project is multidisciplinary in nature which is well suited for students with backgrounds in environmental science, engineering, computer science, urban planning, agricultural sciences, botany, and sustainability. Students should have a have a strong holistic thinking skill set. Students with coursework in sustainability and programming is an asset. Students should also have an interest in learning the Arduino prototyping platform for system control.English
This project is multidisciplinary in nature which is well suited for students with backgrounds in environmental science and engineering, architecture, urban planning, sustainability, education, sociology, psychology, and health studies. Students should have completed coursework in statistical methods and have a strong holistic thinking skill set. Students with coursework in sustainability and programming is an asset. Students should also have an interest in learning the Arduino prototyping platform for data collection.English
This project is well suited for students from computer science and engineering, mathematics, and statistics disciplines. Students should have a strong problem solving skill set and experience with an object oriented programming language. Students with skills in modelling (using Blender for example), game development (using Unity for example), algorithm development, and data mining is an asset.English
The following areas of mathematics are required:Calculus, Linear Algebra, Ordinary Differential Equations and Partial Differential Equations.It would be beneficial if the student is familiar with the basic concepts of computer programming.No additional comments.English
My intern needs to be fluent in English, and to have some background in Literary Criticism. If he or she has an interest in Native literature and children's literature, so much the better.English
Students need to be fluent in English, have good writing skills, and be willing to undertake searches for materials and close textual analysis.English
In addition to background in organismal biology (e.g. courses in zoology, animal behaviour, physiology  or other), the student must be comfortable handling and caring for small mammals.  Knowledge of statistics, experience using spreadsheets and preparing graphs are also necessary.English
Students wishing to embark on this research project should have a general background in chemistry with a basic understanding of common laboratory procedures and practices. Experience and/or knowledge in the following areas of chemistry would be considered an asset:- Catalysis- Organic synthesis- Inorganic synthesis- Synthesis involving air-sensitive materials- NMR spectroscopy- Gas chromatographyEnglish
Students wishing to embark on this research project should have a general background in chemistry with a basic understanding of common laboratory procedures and practices. Experience and/or knowledge in the following areas of chemistry would be considered an asset:- Catalysis- Organic synthesis- Inorganic synthesis- Synthesis involving air-sensitive materials- NMR spectroscopy- Gas chromatographyEnglish
1. Background in botany, biology, ecology or related field is needed. 2. Previous field work experience (including data collection, GPS navigation, working remote conditions) and use of GIS software would be an asset.3. Willingness to work long hours and atypical schedule for part of summer when field work is conducted, including when the weather may not be optimal.4. Training on field sampling and lab analysis and literature review will be provided.5. An interest in plants and/or field ecology.6. Willing to be involved in diverse project activities.7. Good attention to detail, hard-working and a team player. English
My research assistant needs to be fluent in English, have good writing skills, demonstrate an interest in nature conservation, be willing to conduct fieldwork outdoors, and have skills in data management and analysis.I confirm my agreement.English n/a
3rd or 4th year students majoring in chemistry.3rd or 4th year food science students who have taken a number of senior chemistry courses.Student has taken an analytical chemistry course.Student has taken a course that teaches basic electrochemistry skills.Good oral and written communication skills.None. English
1. Background and interest in botany, biology, ecology, geography or related field is needed. 2. Previous fieldwork experience (including data collection, GPS & navigation, and working in remote conditions).3. Wilderness experience (i.e. canoeing, backpacking, etc.) and trip planning skills an asset.4. Willingness to work longer hours and an atypical schedule for part of the summer when field work is conducted, including when the weather may not be optimal.5. An interest in vegetation ecology and disturbance.6. Willing to be involved in diverse project activities.7. Good attention to detail, hard-working, good communication skills and a team player.English
The student should have some background in research, particularly in conducting a broad survey of research literature that may span many disciplines. Preferably, the student should also have skills (like those learned in appropriate courses) in quantitative reasoning, mathematical modelling, and/or computer programming. A knowledge of sociology or psychology may also be beneficial.The student will need to be able to work independently for several days at a time in between meetings with the supervisor (twice a week, one to three hours per meeting).English
The intern will be introduced to sophisticated methods, and this work will be conducted in collaboration with other members of our team. Numerical, computational and communicational skills are highly desirable. Proactive, flexible, dedicated, well-centered, and responsible are other expected assets.English
The intern will be introduced to sophisticated methods, and this work will be conducted in collaboration with other members of our team. Numerical, computational and communicational skills are highly desirable. Proactive, flexible, dedicated, well-centered, and responsible are other expected assets.English
The intern will be introduced to sophisticated methods, and this work will be conducted in collaboration with other members of our team. Numerical, computational and communicational skills are highly desirable. Proactive, flexible, dedicated, well-centered, and responsible are other expected assets.English
The student should have at least some general background knowledge in power systems and power electronics. Knowledge of conventional DC-AC (e.g., 2-level VSC) and DC-DC (e.g., buck and boost converters) converter topologies and their operating principles would be an asset, as well as an understanding of basic principles of power system operation and control. Experience using software programs such as MATLAB/SIMULINK, PSCAD and PLECS would be beneficial. Past experience in mathematical modeling and control of power electronic converters would also prove valuable, although not necessary. The ability to either work independently or collaborate in a group/team environment is desirable. English
Background in Civil Engineering, Computer Engineering or Geomatics is essential. Skills in programming/coding is an asset. Familiarity with the following tools is also an asset: Matlab, Visual Basic, GIS platforms, AutoCAD Civil 3D, statistical software packages (such as R, SAS, SPSS, etc.). English
The project will accomodate two trainees. One will be required to have a background in materials science and chemistry. Hands on skills on material characterization or polymer stnthesis will be essential. The second trainee is expected to be familair with cell biology and techqnieus of cell culture, as well as molecular analysis (PCR, etc).English n/a
A background in environmental studies/ geography/ planning (or a related field), with an interest in coastal cities/ communities is required, this will provide a broad appreciation for studying the nuances involved in local climate resilience. The following skills are required:- An understanding of qualitative data gathering and analysis, namely approaches associated with document analysis and narrative analysis;- Proficiency in english (written and oral) language is vital; - Organization and time management skills;- Critical thinking and problem solving skills;- Map reading/ interpretation skills;- Desire to try new things, learn new approaches/ skillsEnglish
A background in environmental studies/ geography/ planning (or a related field), with an interest in coastal cities/ communities is required, this will provide a broad appreciation for studying the nuances involved in local climate resilience. The following skills are required:- An understanding of qualitative data gathering and analysis, namely approaches associated with document analysis and narrative analysis;- Proficiency in english (written and oral) language is vital; - Organization and time management skills;- Critical thinking and problem solving skills;- Map reading/ interpretation skills;- Desire to try new things, learn new approaches/ skillsThis project will focus on a selection of cities/ communities in Canada'a Northwest Territories.English
A background in environmental studies/ geography/ planning (or a related field), with an interest in coastal cities/ communities is required, this will provide a broad appreciation for studying the nuances involved in local climate resilience. The following skills are required:- An understanding of qualitative data gathering and analysis, namely approaches associated with document analysis and narrative analysis;- Proficiency in english (written and oral) language is vital; - Organization and time management skills;- Critical thinking and problem solving skills;- Map reading/ interpretation skills;- Desire to try new things, learn new approaches/ skillsThis project will focus on a selection of cities/ communities in Canada's Nunavut Territory.English
A background in environmental studies/ geography/ planning (or a related field), with an interest in coastal cities/ communities is required, this will provide a broad appreciation for studying the nuances involved in local climate resilience. The following skills are required:- An understanding of qualitative data gathering and analysis, namely approaches associated with document analysis and narrative analysis;- Proficiency in english (written and oral) language is vital; - Organization and time management skills;- Critical thinking and problem solving skills;- Map reading/ interpretation skills;- Desire to try new things, learn new approaches/ skillsThis project will focus on a selection of cities/ communities in Canada's Yukon Territory.English
A background in environmental studies/ geography/ planning (or a related field), with an interest in coastal cities/ communities is required, this will provide a broad appreciation for studying the nuances involved in local climate resilience. The following skills are required:- An understanding of qualitative data gathering and analysis, namely approaches associated with document analysis and narrative analysis;- Proficiency in english (written and oral) language is vital; - Organization and time management skills;- Critical thinking and problem solving skills;- Map reading/ interpretation skills;- Desire to try new things, learn new approaches/ skillsThis project will focus on a selection of cities/ regional municipalities on Canada's Atlantic coast.English
A background in environmental studies/ geography/ planning (or a related field), with an interest in coastal cities/ communities is required, this will provide a broad appreciation for studying the nuances involved in local climate resilience. The following skills are required:- An understanding of qualitative data gathering and analysis, namely approaches associated with document analysis and narrative analysis;- Proficiency in english (written and oral) language is vital; - Organization and time management skills;- Critical thinking and problem solving skills;- Map reading/ interpretation skills;- Desire to try new things, learn new approaches/ skillsThis project will focus on a selection of cities/town in Newfoundland and Iceland. Analysis will focus on understanding the similarities and differences between the two sites, with respect to climate preparedness.English
A background in environmental studies/ geography/ planning (or a related field), with an interest in coastal cities/ communities is required, this will provide a broad appreciation for studying the nuances involved in local climate resilience. The following skills are required:- An understanding of qualitative data gathering and analysis, namely approaches associated with document analysis and narrative analysis;- Proficiency in english (written and oral) language is vital; - Organization and time management skills;- Critical thinking and problem solving skills;- Map reading/ interpretation skills;- Desire to try new things, learn new approaches/ skillsThis project will focus on a selection of cities/town in British Columbia's lower-mainland and New Zealand/ Australia. Analysis will focus on understanding the similarities and differences between the geographic regions, with respect to local scale climate preparedness.English
A  reasonable level of coursework in *either* physics or chemistry for a student at their respective point in the undergraduate program would be necessary.English
Minimal Matlab coding capability  Solid mechanics background Mathematical background: partial differential equations in particularEnglish
Solid mechanics background Mathematical background: partial differential equations in particularMinimal Matlab coding capability  English
The student must be fluent in Spanish, have experience with conducting historical research, and be familiar with twentieth-century Latin American history, especially Mexican history. S/he must be able to work with historical newspapers, be able to summarize and analyze newspaper stories, and create a database.English
The student should be familiar with general biological sciences techniques (pipetting, making solutions, etc) and have some experience working in a laboratory (if possible).  The research requires an attention to detail and careful note taking. Ideally, the student will have an understanding of the toxicology or the physiology of fishes. Given that this research involves working directly with animals, the student must be aware that they will be required to take animal care courses and other safety related courses.The student will need to be a good communicator and be able to work well in a large collaborative group. Excellent Interpersonel skills and communication skills are required.English
The student should be familiar with general biological sciences techniques (pipetting, making solutions, etc) and have some experience working in a laboratory (if possible).  The research requires an attention to detail and careful note taking. Ideally, the student will have an understanding of the toxicology or the physiology of fishes. Given that this research involves working directly with animals, the student must be aware that they will be required to take animal care courses and other safety related courses.The student will need to be a good communicator and be able to work well in a large collaborative group. Excellent Interpersonel skills and communication skills are required.English
The following skills are required for the internship projects defined above • Bachelor’s of Science (or Engineering) degree in Mechanical/ Industrial/ aeronautical/ manufacturing/ design, • Keen interest and/or experience (coursework, research, and/or industrial) in: manufacturing, CNC machine, 3D-printing,  • Project 1, 2: Ability to use CAD/CAM software is required,  • Proven ability to work independently and in a team, • Effective written and verbal communication skills; proficiency in English, • Experience conducting English
The following skills are required for the internship projects defined above • Bachelor’s of Science (or Engineering) degree in Mechanical/ Industrial/ aeronautical/ manufacturing/ design, • Keen interest and/or experience (coursework, research, and/or industrial) in: innovative design  • Visual basics or MATLAB programming or C++ programming, knowledge or strong interest in analogies, • Proven ability to work independently and in a team, • Effective written and verbal communication skills; proficiency in English, • Experience conducting literature reviewEnglish
The following skills are required for the internship projects defined above • Bachelor’s of Science (or Engineering) degree in Mechanical/ Industrial/ aeronautical/ manufacturing/ Management, • Keen interest and/or experience (coursework, research, and/or industrial) in: manufacturing, Lean manufacturing, operations management, production management.  • Ability to learn and implement lean principles, • Proven ability to work independently and in a team, • Effective written and verbal communication skills; proficiency in English, • Experience conducting literature reviewsEnglish
The following skills are required for the internship projects defined above• Bachelor’s of Science (or Engineering) degree in Mechanical/ Industrial/ aeronautical/ manufacturing/ Management, • Keen interest and/or experience (coursework, research, and/or industrial) in: manufacturing, Lean manufacturing, Design, Systems integration, CAD, CAM, G-code. • Ability to learn and implement 3D printing tools, • Proven ability to work independently and in a team, • Effective written and verbal communication skills; proficiency in English, • Experience conducting literature reviewsEnglish
The following skills are required for the internship projects defined above • Bachelor’s of Science (or Engineering) degree in Mechanical/ Industrial/ aeronautical/ manufacturing/ design, • Keen interest and/or experience (coursework, research, and/or industrial) in: manufacturing, CNC machine, 3D-printing,  • MATLAB programming, C++ programming, knowledge or strong interest in image analysis software,   • Proven ability to work independently and in a team, • Effective written and verbal communication skills; proficiency in English, • Experience conducting literature reviewEnglish
Strong background in computer skills at using a mathematical software packages (Matlab, Mathematica, or Maple) is required, and analytic skills (Advanced Calculus, Linear Algebra, Differential Equations) is preferred.English
Good communication in English; Programming; Modeling with differential equationsEnglish
This project requires a strong foundation in basic semiconductor physics and some knowledge of microfabrication processes such as vacuum deposition, photolithography, physical and chemical etching, etc.  Prior experience in materials characterization and/or solar cell fabrication & testing is highly desirable but not essential.  A high comfort level with organic and inorganic chemistry  would be an added bonus that will increase the probability of the student's success in this project.English Not applicable
Chemical engineering, Chemistry, working in wet lab, handling chemicalsEnglish
Programming in C++, Phython or Mathlab or a similar programming language is a strong benefit for the project. The student is expected to command basic knowledge of data analysis techniques. Familiarity with modern standard laboratory equipment like oscilloscopes and the handling and function of radioactive sources are a clear benefit.Basic (undergraduate level) understanding of particle and nuclear physics will be a requirement. For more engineering based students, experience with design software and a general willingness to learn more about science is required.  English



A strong math, physics, engineering or computer science background is needed. Ability to work in linux based environment. Familiarity with writing analysis and visualization scripts in matlab. A desire to be a member of a larger research team and interact with researcher involved in different projects to learn about the oceans and our environment. Strong verbal communication skills. Self-Motivated. Familiarity with the oceans, atmosphere or climate would be nice, but is not necessary.English
Research Experience or Course work in: Chemistry, Physics, Earth Science or Chemical/materials EngineeringSynthesis Knowledge: Some previous inorganic and / or porous material synthesis experienceCharacterization experience: Some experience / knowledge of solid-state characterization methods such as Solid-state NMR, XRD, ICP, SEM.  Although willing to take a student with no SSNMR experience, some experience would be beneficial.This project can be tuned towards the applicants interest and strengths.English
Students should have some type of physical science or engineering background. Solid-state NMR spectroscopy is used extensively within our research group, therefore some background in physical chemistry, physics or chemical engineering is often preferred, although not necessary.  The applicant should have a good understanding of inorganic chemistry and spectroscopic techniques used for inorganic solids.English
Students should have some type of physical science or engineering background. Solid-state NMR spectroscopy is used extensively within our research group, therefore some background in physical chemistry, physics or chemical engineering is often preferred, although not necessary.  The applicant should have a good understanding of inorganic chemistry and spectroscopic techniques used for inorganic solids.English
The student should have background in chemical synthesis and purification of bio-organic and polar molecules. Experience with monosaccharide synthesis is desireable, and familiarity withthe principles of HPLC, NMR, and LC-MS will be helpful. Experience with molecular modeling will be helpful in the design of new targets.English
The student should have some background in mammalian cell culture and general biochemistry. Experience in flow cytometry and immunoassays (immunoprecipitation, immunoaffinity purification, immunoblotting) will be an advantage. The student should have a general understanding of human adaptive immunity.English
The student will need to have some background in programming and coding of algorithms. Analysis will be conducted using image analysis software (NIS elements, ImageJ) and custom software developed within our group in MATlab. Experience in applied mathematics or statistics will be an asset. English
Atmospheric chemistry is an interdisciplinary field—work in our group, for example, draws on analytical chemistry, physical chemistry, and organic chemistry. For this reason, students from a broad range of backgrounds have the potential to make a real contribution to our group. Nonetheless, the project is best suited for students with a strong background in chemistry, chemical engineering, and/or atmospheric/environmental/earth science—and, most importantly, with a curious mind and a strong motivation to contribute to our understanding of the atmosphere.English
A general chemistry background is needed, e.g., using pipets, volumetric flasks, etc.My group has extensive experience working with undergraduate students, and undergraduates often publish papers even after a few months of work in the group. The research environment is very dynamic, and all students get hands on experience with the most cutting edge characterization tools in a world class environment.English
The students needs to have strong programming skills in JavaScript and HTML5 or equivalent web technologies to support the development of an online web application. Experience in designing computer/video games is a plus.English
The student needs to have some experience with programming (Java, JavaScript, etc.), creating games (Scratch etc.), or playing sandbox games (Minecraft etc.) and a desire to learn concepts in education and computing science.English
Programming (experience with R and SAS/STATA preferred)Good communication skills, both oral and writtenknowledge of statistics and simulation studies Course work in survival analysis preferred.NA English No
Essential Requirements:The ideal candidate will have a background in mechanical/mechatronics engineering with a strong grasp on 3D solid modeling in Autodesk Inventor or Solidworks. The candidate should also have a very strong background in a programming software such as C++/VB/C#.  The student should be a motivated self starting individual willing to learn new tools and methods and interested in cutting edge research.Desired Requirements:Having prior knowlegde of Inventor or Solidwords API would be highly advantagous. Additionally, candidates with experience in additive manufacturing/3D printing will be preferred. Knowledge of CNC control /G-Code/FEA would be an added asset.English
Your Qualifications,• Undergraduate student in engineering (Mechatronics, Industrial,  electrical, computer science)• First hand experience with image acquisition and processing• Good knowledge of Labview, Python and Matlab• Knowledge of 3D printing and Solid modeling will be a plus.English
- Student should be from mechanical engineering, industrial engineering, manufacturing engineering, or mechanics engineering domain.  - Good understanding and background in engineering drawing and design, manufacturing processes is required.- A basic unEnglish
Must be a senior undergraduate The candidate would ideally have background in any of the following areas: Psychology, Education, Statistics, Computer Science or Programming. The candidate would have the following qualities and skills:- Computer proficiency in a Windows environment using MS Office, spreadsheets and databases- Having completed at least one statistics course as a part of curriculum- Having taken courses in the area of psychology would be an asset- Knowledge of descriptive statistics and working knowledge of a statistics package such as SPSS, Minitab etc.- Knowledge of graphic design and web design is an assetThe candidate will abide by the University of Alberta's regulations on data protection, privacy and confidentialityEnglish
The ideal student would have the following attributes:• Background in Mechatronics, electronics, or computer engineering. Other disciplines may be considered based on the relevance of the experience.• Mechanical Assembly Skills.• Conversational skills for quoting parts.• Programming skills: python, C++, LabVIEW.• Engineering Control Skills.• Real-Time Systems.The student will be required to carry out the necessary safety training for work in laboratory environment. The research work will be bound by the University and laboratory terms of confidentiality and non-disclosure.English
The student should have a background in quantum mechanics, should have excellent mathematical skills, and should be fluent in a computing language (e.g. Fortran or C++ or MatLab or Mathematica, etc.).English
The student should be a mechanical, materials, or manufacturing engineering student. Knowledge of heat transfer, solid mechanics, manufacturing, and materials science will be beneficial.None English
The student must be familiar with computer programming using MATLAB and engineering mechanics. Electrical, Biomedical, Mechanical, Computer Engineering students would typically have the required background. The student must be familiar or willing to learn data acquisition, physiological measurements, and data/signal processing, human motion biomechanics.English
The student must be familiar with computer programming using MATLAB and engineering mechanics. Electrical, Biomedical, Mechanical, Computer Engineering students would typically have the required background. The student must be familiar or willing to learn data acquisition, physiological measurements, and data/signal processing, human motion biomechanics.English
Biological science undergraduate student.Basic knowledge of Molecular and cell biologyEnglish
The student must be able to speak, understand, and read both Mandarin and English, and be able to translate documents from one language to the other.  The student must be proficient in phonetic transcription using the International Phonetic Alphabet (IPA), and be familiar with acoustic analysis of speech samples.  Proficiency with basic word processing (e.g., Microsoft Word), database (e.g., Excel), and statistical (e.g., SPSS, R) software is required.  A general understanding of speech sound development in children is also desirable.English
The student should have a background in microbiology/immunology/molecular biology and have taken advanced courses in these areas. Lab experience is preferred but not essential. I invite students who are highly motivated, curious, and interested in basic science research to apply. English
1. Students will need to conduct literature review and learn how to construct models using commercial simulation packages.2. Programming (or scripting) skills are important.3. Previous knowledge about fluid flow, heat transfer, mechanical processes is very helpful.English
In this project, a candidate with engineering and microbiology research experiences is preferred. Suitable candidate should have experience in the areas of agricultural engineering, food technology, food microbiology, food processing, mechanical engineering, chemical engineering or materials science. English
In this project, a candidate with engineering and microbiology research experiences is preferred. Suitable candidate should have experience in the areas of agricultural engineering, food technology, food microbiology, food processing, mechanical engineering, chemical engineering or materials science. English
The project involves instrumentation for measuring biological signals and skills in bioinstrumentation are essential (e.g. we use Hexoskin smart shirts). Once detected, signals are then transmitted wirelessly to a central data acquisition system and must be carefully calibrated to ensure simultaneous data acquisition across multiple sensors on multiple individuals. The biological data is then analysed in real-time using the tools of signal processing (e.g. Hilbert transforms) and then new algorithms for detecting transitions in synchronization are programmed into the data acquisition and analysis system and presented graphically using tools of Information Visualization.Primary direction and supervision of students will be shared between Kelvin Jones and Pierre Boulanger at the University of Alberta (Edmonton), with collaboration of Sheelagh Carpendale (University of Calgary) and Timothy Shantz (Spiritus Chamber Choir, Calgary and Banff).English
Student shoud have completed an Introductory Quantum Chemistry and/or Quantum Mechanics Course. Familiarity with at least one computational quantum chemistry program, e.g., Gaussian09, GAMESS-US, is preferred but not required as in-house training will be provided. Student should be comfortable with the use of computers (knowledge of Linux would be beneficial although not required) and some coding and/or scripting experience would also be preferred.English
Student shoud have completed an Introductory Quantum Chemistry and/or Quantum Mechanics Course. Familiarity with at least one computational quantum chemistry program, e.g., Gaussian09, GAMESS-US, is preferred but not required as in-house training will be provided. Student should be comfortable with the use of computers (knowledge of Linux would be beneficial although not required) and some coding and/or scripting experience would also be preferred.None English
This project requires a basic knowledge of chemical engineering or synthetic/analytical chemistry.  Any previous experience with designing and running experiments in the lab will be an asset.  Specifically, any experience or knowledge concerning Gas Chromatography (GC) would be extremely beneficial. English
The student is expected to have a good understanding of lignocellulosic materials, with particular emphasis on their composition and the enzymes required for their hydrolysis.  In addition, the student should have experience working with enzymes with a good knowledge of factors affecting enzyme function.  Experience with High-Performance Liquid Chromatography (HPLC) would be an asset. English
In order to accomplish the project successfully, the student is required to have background knowledge in chemistry (preferably organic chemistry) and have experience with chemical transformations and material characterization.  In addition, the student is required to have background knowledge in building hypotheses and designing and conducting experiments for testing hypotheses.English
Background in health sciences or related field.  Interest in use of technology to provide access to underserviced populations and also to improve efficiency of care in the industrialized world.None English
The ideal student would have the following attributes:• Background in Mechatronics, electronics, or computer engineering. Other disciplines may be considered based on the relevance of the experience.• Mechanical Assembly Skills.• Conversational skills for quoting parts.• Programming skills: python, C++, LabVIEW.• Engineering Control Skills.• Real-Time Systems.The student will be required to carry out the necessary safety training for work in laboratory environment. The research work will be bound by the University and laboratory terms of confidentiality and non-disclosure.English
The student should have mechatronics/electronics background with a knowledge of working with micro controllers. The student should be comfortable to work with Arduino. It is also necessary that the student has knowledge about the working of 3d printers. Knowledge of solid modeling would be an extra asset.The student will be bound by confidentiality and data protection policies of Additive Design and Manufacturing laboratory at the University of Alberta.English
• Must be a third or fourth year student.• Must be enrolled in a computer science or Computer engineering program.• Must have a GPA of 3.3 or higher in last year.• Programming languages C++, Python, Java, Visual Basic (API), and Matlab.• Able to work with STL, IGES, binary, etc.• Able to work with PNG images.• Be passionate about 3D printing• Should be a self starter as evidenced by earlier academic/co-curricular achievementsEnglish
• Undergraduate student in engineering (Mechanical, materials, Industrial and production)• First hand experience with optical microscopy, image processing, design of experiments and mechanical testing• Knowledge of solid mechanics for theoretical validations is an asset• Good knowledge of Solidworks, Matlab and statistical toolsThe student and any resulting work will be bound by confidentiality, data protection, and confidentiality regulations of the University of Alberta.English
For this project, the student must have at least completed all elementary Physics and Mathematics courses of a Physics or Engineering degree, including multi-variable calculus, linear algebra, thermodynamics, electricity and magnetism, and general knowledge of modern physics (quantum mechanics, elementary particles, relativity). The student should also have good programming proficiency, although knowledge of specific programming languages is not required.  Having an astronomy background, including courses taken on Stellar Astrophysics, as well as proficiency in Python and Fortran 90, will increase the likelihood of a successful match.English
Previous web lab skills desirable. Knowledge in immunology and physiology desirable. Biosafety training and certification will be provided and is needed to work in the lab. No other limitations. A good project for the student who is interested in gaining or building lab skills toward solving a practical problem of global health importance (new treatments for childhood cerebral malaria). English
A general understanding of basic molecular biology and biochemistry is required. In particular, knowledge about the underlying principles of cloning approaches, SDS PAGE, Western blotting, and protein purification are essential.Hands-on skills in basic molecular biology / biochemistry (e.g. cloning approaches, SDS PAGE, Western blotting, protein purification) would be highly advantageous, but detailed training will be provided wherever necessary.English
Student must have lab experience in particular immunohistochemistry stainingThe student must be proficient in English (both spoken and written)English
Required:- java programming; Python/Perl scripting- web development; Apache tomcat preferred- Node.js; javascript- data management skills; mongodb noSQL preferred;Optional, desired background: - natural language processingEnglish
Background- Senior undergraduate student in Electrical Engineering, Physics and Material Science - Background in semiconductor materials and optoelectronics- Knowledge of general physics, chemistry, and electronics- Knowledge/interest on experimental researchSkills- Team work- Good communications skills- Experience in FDTD simulation or optoelectronic characterization is preferred.English
Required skills: Matlab, Lab experience (for example, physics or engineering lab work)Required background: Fluid Mechanics (preferrable)English English
Required skills and background:Matlab, Lab work experience (for example, physics or engineering labs), Fluid Mechanics (preferrable).   Group Website:  https://www.ualberta.ca/~peichun/English English
Required skills: Matlab, Lab experience (for example, physics or engineering lab work)Required background: Fluid Mechanics (preferrable)English English
1- Basic knowledge of fluid mechanics (viscosity, Newtonian vs non-Newtonian fluids), flow in pipes2- Basic knowledge of programing with MATLab and Microsoft software such as  3- Basic knowledge of the elements of scientific writing (reports and articles)English
Ability to work well on a teamExcellent interpersonal, oral and written communication skillsSelf-starter with a strong work ethicOrganizational, time management, and planning skillsScientific curiosityStrong desire to learnIdeal candidate will be a second/third undergraduate seeking a degree in the sciencesSome hands on laboratory time (can be coursework) preferredBasic theoretical knowledge of Molecular Biology, Biochemistry, Cell Biology, ImmunologyUnderstanding of statistical terms and conceptsProficient in MS Word, MS Excel, and MS PowerPointAbility to prioritize and perform multiple tasks in a dynamic environment Basic laboratory skills; especially in a laboratory environmentThe Intern will be included as an author in publications resulting from the specific research project.English
Ability to work well on a teamExcellent interpersonal, oral and written communication skillsSelf-starter with a strong work ethicOrganizational, time management, and planning skillsScientific curiosityStrong desire to learnIdeal candidate will be a second/third undergraduate seeking a degree in the sciencesSome hands on laboratory time (can be coursework) preferredBasic theoretical knowledge of Molecular Biology, Biochemistry, Cell Biology, ImmunologyUnderstanding of statistical terms and conceptsProficient in MS Word, MS Excel, and MS PowerPointAbility to prioritize and perform multiple tasks in a dynamic environment Basic laboratory skills; especially in a laboratory environmentThe Intern will be included as an author in publications resulting from the specific research project.English



Computer programming, basic knowledge about computer architecture, optimizing compilers, simulators, and performance evaluation.None English None
Required skills for this project include having passed an introduction to heat transfer, introduction to mechanics of materials (strength of materials or solid mechanics), basic use of Microsoft Excel, manual dexterity, self-motivation, natural curiosity, patience, and ability to act on feedback from the supervisor.Desirable skills for this project include the ability to write code (e.g. Matlab), previous experience on heat transfer or solid mechanics, or previous experience on metallography techniques (cut, mount, polish, optical microscopy).It is possible for students to become co-authors in publications or to receive awards through appropriate intellectual contributions. Teamwork skills will be essential. In 2015, a visiting student working under the supervision of Professor Patricio Mendez received the highest award from Mitacs, given to a single student among all undergraduate participants in the year: the “Undergraduate Award for Outstanding Innovation.” The advisor Prof. Mendez will be open to writing a reference letter, subject to student’s outstanding performance during the internship.English
Required skills for this project include having passed an introduction to materials science class, basic use of Microsoft Excel, manual dexterity, self-motivation, natural curiosity, patience, and ability to act on feedback from the supervisor.Desirable skills for this project include the ability to write code (e.g. Matlab), and previous experience on metallography techniques (cut, mount, polish, optical microscopy).It is possible for students to become co-authors in publications or to receive awards through appropriate intellectual contributions. Teamwork skills will be essential. In 2015, a visiting student working under the supervision of Professor Patricio Mendez received the highest award from Mitacs, given to a single student among all undergraduate participants in the year: the “Undergraduate Award for Outstanding Innovation.” The advisor Prof. Mendez will be open to writing a reference letter, subject to student’s outstanding performance during the internship.English
Required skills for this project include having passed an introduction to fluid mechanics, introduction to heat transfer, introduction to electromagnetism, basic use of Microsoft Excel, self-motivation, natural curiosity, patience, and ability to act on feedback from the supervisor.Desirable skills for this project include the ability to write code (e.g. Matlab), and previous experience on heat transfer, fluid flow, or plasmas.It is possible for students to become co-authors in publications or to receive awards through appropriate intellectual contributions. Teamwork skills will be essential. In 2015, a visiting student working under the supervision of Professor Patricio Mendez received the highest award from Mitacs, given to a single student among all undergraduate participants in the year: the “Undergraduate Award for Outstanding Innovation.” The advisor Prof. Mendez will be open to writing a reference letter, subject to student’s outstanding performance during the internship.English
Required skills for this project include having passed an introduction to heat transfer, introduction to mechanics of materials (strength of materials or solid mechanics), basic use of Microsoft Excel, and general computer proficiency, self-motivation, natural curiosity, patience, and ability to act on feedback from the supervisor.Desirable skills for this project include the ability to write code (e.g. Matlab), previous experience on heat transfer or solid mechanics.It is possible for students to become co-authors in publications or to receive awards through appropriate intellectual contributions. Teamwork skills will be essential. In 2015, a visiting student working under the supervision of Professor Patricio Mendez received the highest award from Mitacs, given to a single student among all undergraduate participants in the year: the “Undergraduate Award for Outstanding Innovation.” The advisor Prof. Mendez will be open to writing a reference letter, subject to student’s outstanding performance during the internship.English
Students must be familiar with the fundamentals of fluid mechanics and heat transfer, mass, and energy balances. Students must also be proficient in a laboratory experiment, respectful of safety guidelines. Must be familiar and skilled with basic hardware tools. Student has to have basic proficiency with handling and connecting electronics. Familiarity with computers and software is essential. Student must be able to write basic scripts or code for experiments. Matlab, Python, or LabView will be especially strong assets.It is possible for students to become co-authors in publications or to receive awards through appropriate intellectual contributions. Teamwork skills will be essential. In 2015, a visiting student working under the supervision of Professor Patricio Mendez received the highest award from Mitacs, given to a single student among all undergraduate participants in the year: the “Undergraduate Award for Outstanding Innovation.” The advisor Prof. Mendez will be open to writing a reference letter, subject to student’s outstanding performance during the internship.English
Student must be familiar with Matlab and basic aspects of heat transfer. Student must be able to concentrate on the problem and make intellectual contributions. Student will learn state of the art approaches to modeling heat transfer in welding with the help and mentorship of faculty and graduate students. After learning fundamentals, student will reproduce existing models, and then will extend models into novel situations.It is possible for students to become co-authors in publications or to receive awards through appropriate intellectual contributions. Teamwork skills will be essential. In 2015, a visiting student working under the supervision of Professor Patricio Mendez received the highest award from Mitacs, given to a single student among all undergraduate participants in the year: the “Undergraduate Award for Outstanding Innovation.” The advisor Prof. Mendez will be open to writing a reference letter, subject to student’s outstanding performance during the internship.English
Students trained in disciplines of materials engineering, chemical engineering, polymer engineering, or chemistry are preferred.  Students with prior experience with polymer synthesis and/or microfabrication will have advantage in picking up the skills quickly.English
Mechanical Engineering with some knowledge of instrumentation, modeling and controls would be an asset. Experience with software tools such as Matlab/Simulink and desire to do experimental work.English
Mechanical Engineering with some knowledge of physics including heat transfer, thermodynamics, dynamics and controls would be an asset. Experience with software tools such as Matlab/Simulink and simulation of ordinary differential equations.English
Students should have an interest in understanding how language works and in the application of machine learning to this area. Some degree of programming background is expected. Knowledge of machine learning techniques, acoustic phonetics, psycholinguistics, statistics, and experimental design are helpful but not required.English
Students should have an interest in understanding how language works and in evaluating models of language use. Knowledge of acoustic phonetics, psycholinguistics, statistics, and experimental design are helpful but are not necessary.English

The student will be responsible for the surgical procedures, acquisition of data, data analysis, and elaboration of the results. The student will aquire expertise in survival surgeries, stereotaxic injection, animal handling, EEG/EMG instrumentation, and optogenetic techniques. She/He will also gain experience on data analysis of EEG and respiratory variables in anesthetized rodents.English
Student should be 3rd year or 4th year.  Students should have completed basic courses on signals/systems and analog and digital communications.  Students should have basic MATLAB programming skills. This project can accommodate maximum of two undergraduates who can be supervised. They can be located in my research lab. English
The student should have a background in biological sciences and be familiar with molecular biology and biochemical concepts. Experience with tissue culture and cell-based assays would be an asset. The student must be able to effectively communicate and must be well-organized. The student should be comfortable with, and have the ability to, work largely independently after initial training. A high degree of critical thinking skills is expected.The student will be required to create a LinkedIn or Researchgate profile and add the laboratory to their network. This will enable their development as highly qualified personnel (HQP) to be referenced in grant applications.English
Knowledge of Image Processing or Computer Vision, Robotics or Graphics. Adequate programming and math/stat background is also needed.English
The student must know (medical) Imaging; Signal Processing;and Machine Learning.  S/He must know Matlab, to integrate with an existing Matlab code base (eg SPM).It will be useful to know probabilistic graphical models (such as bayesian nets, markov random fields).Knowledge of psychiatric disorders and medicine in general is useful, but not essential.We anticipate the intern working with a team of other students and professors.  We will, of course, identify an appropriate 12-week chunk for the intern.English
The student should know about machine learning and basic statistics, as well as basics of programming, as this will require implementing various ideas.Knowledge of biology and medicine (especially cancer) will be helpful, but is not required.We anticipate involving other students, and perhaps a postdoc, as well.  Of course, we will identify a relevant 12-week "chunk" of work for this intern.English
The candidate should have background in physics, mechanical engineering, biomedical engineering, or similar with experience in MATLAB; knowledge in signal processing; good organization, verbal/writing communication skills in English; last but not the least, good attitude to learn and be flexible with changes in all aspects.English
The project is primarily simulation-based, and requires the student to modify and develop algorithms, and to code them in Matlab. Any student with an engineering / computers background should be well-placed to work on the project. Prior knowledge of Matlab (or programming languages) would be beneficial, but is not necessary. Aside from the development of algorithms and models, there are many potential areas of application which can be tailored to the interests and background of the student.There is enough work in the project for more than one student. Thus, in the event that multiple students are available, I would be interested in hosting two Globalink students.Globalink interns working on previous phases of the project have been included in authorship in publications, and one has returned to our group for a PhD.English
• familar with VR and AR technology• basic knowlege in Human-computer interaction, medical image processing• C++, Metlab• Data organization and basic statistics• English
App developmentUsability TestHuman Computer InteractionSimulation-based EducationStudents from computing science is preferred.English

My Doctoral and postdoctoral studies have been focused on studying cellular response to DNA damage (e.g. DNA double-strand breaks). The focus of my lab, located at the Cross Cancer institute in Edmonton, Alberta, is to transfer the knowledge from our molecular findings into clinic. To this aim, we have access to numerous multiple myeloma patient samples established through our collaboration with clinicians at the Cross-cancer institute.English
My Doctoral and postdoctoral studies have been focused on studying cellular response to DNA damage (e.g. DNA double-strand breaks). The focus of my lab, located at the Cross Cancer institute in Edmonton, Alberta, is to transfer the knowledge from our molecular findings into clinic. To this aim, we have access to numerous multiple myeloma patient samples established through our collaboration with clinicians at the Cross-cancer institute.English

The candidate should have background in physics, mechanical engineering, biomedical engineering, or similar with experience in MATLAB; knowledge in signal processing; good organization and verbal/writing communication skills in English; last but not the least, good attitude to learn and be flexible with changes in all aspects.English
The candidate should have background in electrical engineering, computer sciences, or similar; good command in MATLAB; good computer skills; knowledge in image processing; good organization, verbal/writing communication skills in English; last but not the least, good attitude to learn and be flexible with the changes in all aspects.English
I am seeking a student with a strong background in one or more of astrophysics, mathematics, statistics, numerical computation, physics, or radio-frequency / electrical engineering.  Different aspects of the project will be emphasized depending on the successful candidate's range of skills.  Student with some of the following skills will be strong candidates for the position: graph theory, numerical optimization, Bayesian statistics, computer programming in C++ and/or Python, image processing, high-performance or parallel computing.English
I am seeking a student with a strong background in one or more of astrophysics, mathematics, statistics, numerical computation, physics.  Different aspects of the project will be emphasized depending on the successful candidate's range of skills.  Student with some of the following skills will be strong candidates for the position: machine learning, predictive analytics, numerical optimization, Bayesian statistics, computer programming in C++ and/or Python, high-performance or parallel computing.English
The student should have a strong background in materials science or materials engineering. Experience with microstructural characterization techniques, such as XRD, SEM and TEM, as well as electrochemical characterization, is a definite asset but not required. The student will learn these techniques.English
You should have a strong background in introductory physics (e.g., Mechanics, Electricity & Magnetism) and problem solving. A background in at least one more advanced physics course (e.g., Astrophysics, Modern Physics, Quantum Mechanics) is preferred. You should have a strong background in calculus.You should have a strong interest in astronomy or astrophysics; however, no formal background in astronomy/astrophysics via course is required.You should have an moderate ability to program (for instance having passed an Introductory Computing course); however, you are not required to have taken a formal course.English
The students need to have a very good grasp on fluid mechanics in laminar regime, mass transfer mechanisms, basics of experimental procedures and system debugging, and numerical methods of solving partial differential equations.  English
The project requires programming skills in Python and MATLAB. The successful candidate will be an undergraduate student from computer science, mathematics, electrical engineering, computer engineering or any other related discipline with a background in image processing & visualization, and computer graphics. Previous coding experience with deep learning frameworks such as Tensorflow, Theano or Caffe, and image processing software packages such as Insight Segmentation and Registration Toolkit (ITK), or OpenCV is preferable. English
The project has both experimental and simulation requirements. A student with good device physics and materials background would be a good fit for the project. Any student who is motivated to do hands on experimental work would also be a good fit. Some previous in lab experience would be beneficial but is not required.As the project has two very distinct parts - experimental and simulation. It would benefit from having two students on it. Each one will be dedicated to one of the parts.English
Understanding of social determinants of health and an interest in health promotion and community development.  Ability to use databases. Commitment to participatory research and an interest in research impact/knowledge translation. Ability to engage with others through both an online environment and telephone conversations. Adaptability and willingness to think outside the box and work with in an interdisciplinary environment.English
Required skills:(1) Hands-on experience with basic electrical components.(2) Experience in MATLAB and LabView.(3) Basic experience in chemical labs.(4)    Basic knowledge on graphene and carbon nanotubes.Required background:(1) Basic knowledge of electrical devices such as diodes and transistors (BJT and MOSFET). Understanding at typical 3rd year undergraduate level is expected. The student may consider the standard electronics textbook by Sedra/Smith for an overview of these topics.(2) Basic knowledge of electrical circuits, KCL, KVL, Ohm’s law etc.(3) Basic knowledge of solid-state physics (Crystal structure, lattice, basis, Bloch’s theorem, band structure etc.). Suggested text: Kittel, Ashcroft/Mermin.  English
The student should have a strong background in mathematical and statistical sciences and capable of computer programming using MATLAB,  C / Fortran. The student is expected to be able to carry out independent.English
computer literacy, been able to code using in at least one language (Python, C, Fortran, etc), basic knowledge of Linux/Unix/MacOS(shell) environment, basic astronomy background, been familiar with stellar evolution and hydrodynamicsEnglish no
The student should have research interest in the areas of image analysis, and pattern recognition. Undergraduate courses in advanced logic design and digital signal processing would be helpful. A good background in mathematics, partial differential equations would also be useful. Programming language such as MATLAB and VHDL is necessary for the software implementation.This is an ongoing project. A Ph.D student in my laboratory is currently working on the project. Two doctors (one oncologist, and one pathologist) from our University hospital are involved with the project. The Globalink student will receive necessary support from them to carry out his/her project.English
These are the required skills of the student:Some experience and keen interest in environmental sciences, including soil science, and/or environmental chemistryPositive attitude and ability to work effectively as part of a teamStrong desire to learnEnglish
Civil engineering having basic knowledge about asphalt pavement material, aggregates, mix design and  soil tests.English
• A one-page letter of application (doc or pdf) expressing your interest in the specific research project, a description of your previous research experience and, if applicable, your plans to pursue graduate studies • Current enrollment in a Bachelor’s Degree program• GPA 3.2/4.0 or higher English
Students should have some type of physical science or engineering background. Solid-state NMR spectroscopy is used extensively within our research group, therefore some background in physical chemistry, physics or chemical engineering is often preferred, although not necessary.  The applicant should have a good understanding of inorganic chemistry and spectroscopic techniques used for inorganic solids.English

The student will develop their research focus within the scope of the CANHelp Working Group research program. Opportunities include, but are not limited to: - Develop and evaluate knowledge dissemination tools. For example, the student can work with our collaborators and community members to develop a documentary, an educational video series , and/or interactive games about the research program and scientific knowledge of H. pylori-associated diseases. The student would then evaluate the effectiveness of the tools s/he developed and make recommendations for future improvements. The student can also analyze the data on access to our research program website and evaluate if the existing website reaches the target audience and how frequently it is used. The student would make adjustments and re-evaluate the effectiveness of the website to communicate and disseminate our research findings.- Conduct a data analysis project. The student will apply scientific and/or statistical methods training to a data analysis which may involve the use of previously collected data from surveys, semi-structured interviews, medical chart reviews, UBT screening, microbiological lab work, histopathological examination and/or treatment follow-up. Prior knowledge pertaining to data entry, data cleaning, data management and/or data analysis is recommended but not required. In addition, the student will have the opportunity to learn about multidisciplinary research and meet different northern researchers. The student will expect to work with team members and provide support to the research program as needed.The student will participate in our bi-weekly staff meeting and meet with the direct supervisor every week.The intern's project will have a specific focus pertaining to community-driven research focused on concerns about health risks from H. pylori infection carried out by the CANHelp Working Group, which links university researchers with community members and their health care providers. The project will involve an integration of research methods in epidemiology, microbiology, health care, anthropology and related fields; the research tasks will combine data collection, management, analysis and reporting. The specifics pertaining to time spend at the University of Alberta campus and time spent in northern communities are flexible and dependent on how the research program evolves in the coming year.English
The student should have a background in biological sciences and be familiar with microbiology, molecular biology and biochemical concepts. Experience with tissue culture, yeast, and/or plant molecular methods would be an asset. The student must be an effective communicator and well-organized. The student should be comfortable with, and have the ability to, work largely independently after initial training. A high degree of critical thinking skills is expected.The student will be required to create a LinkedIn or Researchgate profile and add the laboratory to their network. This will enable their development as highly qualified personnel (HQP) to be referenced in grant applications.English
Application are invited from BSc and MSc students with an interest in the molecular mechanisms of proteins involved in disease causation and progression. Successful completion of undergraduate courses in biology, chemistry and either physics or mathematics is required. Experience in molecular biology and protein biochemistry would be advantageous. English
The student should have a background in Mechanical, Computer, Electrical, or Biomedical Engineering - or any related field. Students should have some knowledge in data acquisition, processing and analysis, and be generally interested in the biomechanics research field.English
Preferably, applicants should have a background in Engineering (Mechanical, Electrical, Biomedical, ...) or related field. Students should have some knowledge in experimental data acquisition, processing and analysis, and be generally interested in the biomechanics research field.English
Preferably, applicants should have a background in Mechanical, Computer, Electrical, or Biomedical Engineering (or related field). Students should have some knowledge in device development, data acquisition, processing and analysis, and be generally interested in the biomechanics research field.English
The student should have a very strong quantitative background, with excellent logic and reasoning skills. In particular, a student with experience in mathematical modeling and optimization, Geographic Information Systems (GIS), and statistical analysis would be well-suited to this work. The student should be comfortable with stochastic modeling and have an interest in transportation engineering, transportation economics, operations research, and aviation studies. The student must be proficient with coding language(s), and have experience using MATLAB (a must), R (highly desired), and CPLEX (optional).English
The student should have a very strong quantitative background, with excellent logic and reasoning skills. In particular, a student with experience in mathematical modeling and optimization, network models, Geographic Information Systems (GIS), and statistical analysis would be well-suited to this work. The student should have an interest in transportation engineering, transportation economics, operations research, statistics, and/or econometric models. The student must be proficient with coding language(s), and have experience using MATLAB (a must), R (highly desired), and CPLEX (optional). Must be able to work in a team with other undergraduate and graduate students.English



Application are invited from BSc and MSc students with an interest in the molecular mechanisms of proteins involved in disease causation and progression. Successful completion of undergraduate courses in biology, chemistry and either physics or mathematics is required. Experience in molecular biology and protein biochemistry would be advantageous. English
In addition to solid skills in polymer science and materials engineering, it is critical that the student is curious and rigorous. He/she should also be able to work independently while displaying a good ability for team work. Oral and written communication skills are important as well. Some lab work experience, for instance at preparing samples and characterizing materials performance, is an asset.English
A background in a biology related discipline with a keen interest in immunology.  Willing to work in a team environmental and actively contribute to group success.  Must be able to complete required animal protocol and handling procedures as well as biohazard level 2 proficiency.  Previous experience in a research lab is an asset.  Experience or knowledge of instrumentation used in a biological lab would be highly beneficial.English
The students need to have a basic knowledge in power systems and power electronics.English
The students need to have basic knowledge in power systems and power electronics. English
The student will be trained on all aspects of the work.  Prefer someone with a strong background in biochemistry or pharmacology with an interest in toxicology.English
High level of interest in the project, strong attention to detail, and passion for science.  A strong background in one or more of biochemistry/toxicology/pharmacology/cell biology would be preferred.  However, this position is for an undergraduate student and we expect to have to train the student.   English
1. Problem solving skills, and desire to work in the area of computer networks2. Ability to program in C/C++3. Ability to work independently and explore new ideas4. Experience with a large software system (e.g., network simulators) is an advantage, but not requiredN/A English N/A
The 3rd or 4th year undergrad student who has finished the courses in soil mechanics and civil engineering materials. English
The applicant should be motivated to work in the fields of robotics, computer vision, control systems, UAVs and mechatronics. Any prior exposure to these fields, e.g. through clubs or student competitions would be welcome. Skills in programming, including C/C++ and Python would be useful, as well as exposure to ROS. Manual flight experience with quadcopter UAVs would be an asset though it is not absolutely required.English
The student should be familiar or interested in robotics, including the Robot Operating System (ROS), sensor hardware, and the framework of SLAM. Hands-on experience with robot hardware, such as course projects or student clubs, is of particular interest. Experience with coding in C/C++ and Python is a definite asset. English
The project requires programming skills in C# and Python. The successful candidate will be an undergraduate student from computer science, mathematics, electrical engineering, computer engineering or any other engineering discipline with a background in image processing & visualization, and computer graphics.  Computer programming experience with image processing software packages such as Visualization Toolkit (VTK), Insight Segmentation and Registration Toolkit (ITK), and OpenCV is preferable.English
The student should have some familiarity with astrophysics (hopefully at least 1-2 courses at the undergraduate level), physics background, and experience with computation. The project will involve learning and installing some specialized software, and light programming, e.g. scripting.English
It is expected that the student have good skills on:* mathematical modeling* computer programmingEnglish
The intern will be introduced to sophisticated methods, and this work will be conducted in collaboration with other members of our team. Numerical, computational and communicational skills are highly desirable. Proactive, flexible, dedicated, well-centered, and responsible are other expected assets.English
A strong candidate should be Civil Engineering 3rd or 4th year student, having finished the course Soil Mechanics. Candidate needs to have the interest in the pile foundation and geotechnical centrifuge modeling. English
The student(s) participating in this project will be required to have strong knowledge in ROS and software programing skills such as C# and Pythin and be interested in working with autonomous unmanned mobile manipulators and humanoid robots. Two students will participate in this project: One will focus on the joystick functionaities of the control system while the second student will focus on the visual servoing of the robot to assist the control commands provided by the user.Student will work in cooperation with Grad Students working in the same research lab as well as with industry partners. Students will participate in a highly novel system and use available humanoid systems to test their work. The goal will be to have a fully working prototype by the end of the summer of 2018.English No additional language is required
The student needs to be a higher level undergraduate student with studies in Materials Engineering. The student should possess a strong knowledge of polymers and property testing methods. S/he should possess excellent communication skills in English, written and oral; and have the capability to work closely with a variety of functions: graduate students, technicians, administrative personnel, machinists, and external suppliers. The student must have a GPA equivalent greater than 3.5/4.0 and have relevant work experience in the areas of composites and/or materials processing.English
The student needs a solid background in physics or mathematics and good computer programming skills. C++ experience is desirable but experience with Python, MATLAB, Mathematica or Fortran are adequate.N/A English
The student will have a strong background in image and/or signal processing through electrical engineering and/or computer science.  It is not a requirement, but the ideal student will also have a background in basic musical principles.English
Willingness to learn and essential mechanical engineering backgrounds.Material science background would be good as well.www.ucalgary.ca/medalEnglish
Highly motivated students who is eager to learn nano and micro engineering. Following experience would be big assets* CAD (Solidworks, etc.)* signal processing (Matlab, etc. )* hands on experience of instrumentations (Labview, etc.)* good communication skills (oral and written English)* hard working* materials science and testing* willingness to learn and disciplinewww.ucalgary.ca/medal for further informationEnglish
Willingness to learn and essential mechanical engineering backgrounds.Strong backgrounds in control and signal processing would be an asset.www.ucalgary.ca/medalEnglish
The student needs to be able to display patience and precision to work in an immunology laboratory. Techniques are complex and can take a little time to master. Although they will be trained by me and other members of the lab, they also need to display some independence relating to the tasks that need to be performed, once these have been taught/mastered. Sterile techniques will be used throughout the project, so again, previous experience would allow the student to get further into the project.Any experience in immunological techniques, animal handling or general lab practices are considered a plus. Animals are used in the lab on a regular basis, and as a student in the lab you will most likely be working with whole animals, animal tissues and/or animal samples. Please do not apply to the lab if you do not feel comfortable with this. English
The student(s) participating in this project will be required to have strong knowledge in control, computer vision, traditional robotics (e.g., inverse and forward kinematics),  and be interested in working with autonomous unmanned mobile manipulators. Students MUST have strong knowledge of Matlab and have strong programming skills in high level languages such as C#.Knowledge with V-Rep and ROS would be recomended but not required.Two students will participate in this project: One will focus on the tracking aspects of the UGV while the second student will focus on the servoing of the robot.Student will work in cooperation with Grad Students (MSc and PhD) working in the same research lab as well as with industry partners. Students will participate in a highly novel system and use available mobile manipulators to test their work. The goal will be to have a fully working prototype by the end of the summer of 2018.English No additional language is required
The student, with a background preferably in Civil or Mechanical Engineering, should be interested in the engineering risk assessment of infrastructure systems. Although no experience in risk analysis is required, the student should have taken a statistics and probability course as part of their engineering degree to have a basic understanding of statistical data analysis and uncertainty quantification. A solid working knowledge in spreadsheet tools and Matlab are required. The student should be able to work as part of a team of graduate students, with a supervisor, and independently. A good knowledge of English is required.n/a English
Interest and skill in signal processing. Ability and experience in developing Matlab code.. Able to work independently. Linear Algebra. The project will involve audio signals -- but experience in audio is not a requirement. The project will involve developing a phone application, so experience with C++ / C would be useful. Experience with developing phone applications (Windows Mobile, Android etc) would be useful but not required.  Experience with the SQL language for data bases would be useful but not essentialThere is a possibility that once the student has analyzed existing data that the student may go into the community to gather more. This may involve interaction with human subjects.  In which case the student will be added to an existing ethics clearance.English
Interest and skill in signal processing. Ability and experience in developing Matlab code.. Able to work independently. Linear Algebra. The project will involve audio signals -- but experience in audio is not a requirement. The project might involve developing a phone application, so experience with C++ / C would be useful. Experience with developing phone applications (Windows Mobile, Android etc) would be useful but not required.  Experience with the ANN or AI algorithms and concepts would be useful but not essentialEnglish
The student must be motivated to learn new and exciting techniques. Any of the following techniques are useful - basic molecular skills such as PCR or western blotting, use of mechanical pipettes, use of aseptic conditions, basic light microscopy skills, viability assays. Mammalian cell culture skills are an asset.English
The background on animal diseases, anatomy of avian species, basic virology and immunology are recommended but not compulsary. Recommended skills, include cell culture techniques, handling biohazard handling and PCR techniques. How ever the student will be trained for handling biohazrd agents, animal care and other laboratory specific techniques following joining the group.Agree with Mitacs policy on research intergrity.English No
The student should have a strong background in molecular biology and genetics, and have a strong interest in developmental biology. Prior hand-on experience with molecular biology techniques is preferred. The student should have good English skills (both written and verbal communication skills) and an enthusiasm for research and learning.English
Strong mathematical and programming skills especially C/C++ programming experience are desired. Previous experience in computer vision and image processing are preferred. Experience in 3D urban modeling and feature extraction from LiDAR and image data is a plus.I confirm my agreement with Mitacs' Policy on research integrity.English
The student should be highly motivated and interested in learning experimental techniques.  The student is required to possess and improve upon a multidisciplinary skill-set.  This project will require a background in computer programming, physics, materials science, and chemistry.  No specific knowledge of the area of nanotribology or graphene science is required for this project, although insight into the area will be considered to be an advantage.I agree with Mitacs' Policy on Research Integrity.English
The student should have at least 3 years of a BSc education in the fields of  Microbiology and/or Biochemistry.  They should be able to communicate in english well enough to describe there work in their lab book and in oral presentations to the lab group.English
The student is expected to have working knowledge of a programming language such as C/C++ and a keen interest in theoretical complexity science and time series analysis. Sound command of English is necessary. Over the course of the project, the student will acquire a detailed knowledge of information theory, data analysis, and numerical methods, as well as mathematical concepts from nonlinear dynamics and complex network theory.English
It is important that the students has excellent analysis and mathematical skills. Also a knowledge in programming and statistical analysis is required,None English None
The student intern for this project should have the following skills:      *Excellent reading skills in Portuguese     *Familiarity with nineteenth-century Portuguese     *Knowledge of research methods in the discipline of History      *Experience with primary-source historical research     *Knowledge of nineteenth-century Luso-Brazilian social, cultural, and political history      *Experience with database software would be an assetThe principal benefits that the intern will gain from this work include knowledge of the printed primary sources for nineteenth-century Luso-Brazilian history; experience with collecting, evaluating, and managing large quantities of primary sources; and familiarity with the large amounts of historical material available through electronic databases. English Portuguese
The student may have a Bachelor Science or Master Science degree (or be an advanced student) in a pertinent area (e.g., medicine, biomedical science, immunopathology, veterinary medicine molecular biology). Ability to work independently with good communication skills in English is needed. Experience in immunology or molecular biology, animal models, and lab techniques (e.g., qPCR, immunofluorescence, western blotting, ELISA, cell culture) are desired. This student will be working closely with a Ph.D. student supported by the prestigious Eyes High Doctoral Recruitment Scholarship funding at Univ. of Calgary.English
The applicant must be organized and motivated, as well as be able to work effectively as both an individual and within a team.English
Databases, data or image analysis, computer/engineering mathematics, programming in C++ or Python, some knowledge of Kinect SDK and/or OpenCV (can be learnt)English
Programming in C/C++ or Python and /or Matlab or Java. Some knowledge (or ability to learn) Open CV and camera framegrabbersEnglish
C/C++ and Python or other software for creating the application with interface, using LeapMotion  SDK (open source) and C++ libraries such as Open CV (or other).English
C++, Python and/or Matlab, some knowledge of OpenCV, data analysis, object recogniiton and image processingEnglish
The student is expected to have the following skills/background:- A strong background in Chemistry, particularly physical chemistry (2nd year University level).- Basic computer skills are a requirement, and experience with scientific computing and visualization (in a Linux environment) would be an asset.- Good foundation in mathematics (1st year university level).- Willingness to learn and a keen interest in the molecular world.English
The student is expected to have the following skills/background:- A strong background in Chemistry, particularly physical chemistry (2nd year University level).- Basic computer skills are a requirement, and experience with scientific computing and visualization (in a Linux environment) would be an asset.- Good foundation in mathematics (1st year university level).- Willingness to learn and a keen interest in the molecular world.English
• Majored in chemical engineering or chemistry.• Self-motivated with strong desire in learning new things.• Willing to spend time in lab performing hands-on experiments.• Basic knowledge in the field of catalysis is preferred.English
• Majored in chemical engineering or chemistry.• Self-motivated with strong desire in learning new things.• Willing to spend time in lab performing hands-on experiments.• Basic knowledge in the field of catalysis is preferred.English
• Majored in chemical engineering or chemistry.• Self-motivated with strong desire in learning new things.• Willing to spend time in lab performing hands-on experiments.• Basic knowledge in the field of catalysis is preferred.English
The student involved in this project is required to be familiar with creating video game like interactive environments by using any of the platform/editor available on the market. The student will be provided with all equipment (computer, software, etc) necessary for the project and may be given the opportunity to attend a conference if any available in the field during his/her stay in the lab. English
The student is required to be familiar with the development of a simple website, which will be used to host the batteries of questionnaires and tests, which have been already created.English



Experience in basic biochemistry lab techniques, understanding of/or experience in immunostaining, microscopy, western immunoblotting, qPCR beneficial but not necessary.Basic knowledge in biology, chemistry, biochemistry or any other biological science related areas (second year university equivalent)English
The student should have a background in molecular microbiology, ideally with an interest in environmental microbiology.  He/she should have good English skills and should be familiar with:- basic aseptic microbiology techniques - DNA techniques such as PCR, qPCR, sequence analysis  English
The ideal student will have a strong background in the biological sciences, with some exposure to either neuroscience, genetics or developmental biology. We like curious students who are willing to learn new techniques and envision a career in the life sciences when they graduate.English
The student is expected to be familiar with optimization method basics, e.g., a course on linear programing or a general course in the area of operations research would suffice. The candidate is also expected to have a fairly high degree of computer literacy, specifically, be able to code in either MATLAB or C/C++. Some experience in numerical computing and/or GPU programming is highly desired.English
The required skills and background of the student are:• Experience working in a community setting and establishing contacts and relationships at the community level.• Research and project management experience is highly desirable. • Working knowledge of quantitative, qualitative, and mixed methods research. • Demonstrated skills in report writing and ability to translate research results into plain language content suitable for diverse audiences. • Demonstrated strong engagement, collaboration, communication skills, and able to work independently and as part of a team• Strong interpersonal skills, time management and problem solving skillsPlease note that the internship will be held in Edmonton, Alberta.English not applicable
The student is required to have excellent writing and communication skills; an interest in immigration, refugees or international migration; skills in reviewing, compiling and analysing relevant literature; and computer skills (Microsoft office including Word and Powerpoint).  The student will participate in a research team to share the results of the knowledge synthesis with various stakeholders, as well as assist in the development of a pan-Canadian research funding proposal.English n/a
Excellent attention to detail, time management, statistical and writing skills are required.  Students should have a background strong in Economics, Law, Business or Technology.  They should have completed coursework in Statistics or Econometrics.   Experience working with large databases with statistical programs such as Stata is an asset.English
Excellent attention to detail, time management, statistical and writing skills are required.  Students should have a background strong in Economics, Law, Business or Technology.  They should have completed coursework in Statistics or Econometrics.  Experience working with large databases with statistical programs such as Stata is an asset.English
We are looking for a student interested in pursuing a research career in bioinformatics.If you are a biology/biochemistry student, then we would also expect skills in a scripting language, e.g. Perl or Python.If you are a computer science student, then we are looking for a keen interest in the application of your skills to biology / life sciences.Above all else, we are looking for someone with enthusiasm, imagination and a desire to learn.English
The student should have a science background, preferably in the biological sciences, and have a very good understanding of the scientific method. The student must be comfortable in working with mice and/or mouse brains in a laboratory setting. All other training will be provided.English
Previous hands-on experience on SPM and any micro/nano characterization tools (confocal microscopes, SEM, TEM) is highly desirable but not required.Physics or Materials Engineering, Mechanical Engineering or Chemical Engineering background is recommended.English
Students from all Engineering disciplines including Computer Science and Applied Mathematics are welcome to apply. Students should have good communication skills and desire to learn. Candidates should also have prior knowledge in numerical modeling, linear algebra, basic programming and experience with any CAD/CAE tools.English
Competence in Java programming, with background in concurrent and network programming. Courses in computer networking, operating systems, and/or system programming. Experience with UNIX-style operating systems such as Linux. Formal experience with network performance evaluation is considered an asset but not a requirement. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.It is understood that any software artifacts developed by the student will be released as part of an open-source software package.English
Courses in discrete mathematics, automata theory, and/or mathematical logic with good grades. Competence in functional programming (e.g., Scheme, Haskell, etc) and/or logic programming (e.g., Prolog). Mathematical maturity: comfortable with handling abstractions and formal notations, and with constructing formal proof of theorems. Courses in the following subjects are considered assets (but not required): abstract algebra, combinatorics, and set theory. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.It is understood that any software artifacts developed by the student will be released as part of an open-source software package.English
Competence in Java programming, with background in concurrent and network programming. Courses in computer networking, operating systems, system programming, and/or computer security. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.It is understood that any software artifacts developed by the student will be released as part of an open-source software package.English
Competence in Java programming, with background in concurrent and network programming. Courses in computer networking, operating systems, system programming, and/or computer security. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.It is understood that any software artifacts developed by the student will be released as part of an open-source software package.English
Complex fluids, interfacial phenomena, microscopy, image quantification. English
Courses in discrete mathematics, algorithm design & analysis, and programming languages with good grades. Experience with Prolog programming is an asset. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.The student is not required to have knowledge of Answer Set Programming (ASP). The supervisor will guide the student in acquiring the necessary knowledge.It is understood that the code written by the student will be released as an open-source package.English
Above-all, we are looking for highly-motivated students. Students can have versatile backgrounds. The ones that are more inclined towards experimental work will have an opportunity to get trained on state-of-the-art equipment in polymer processing and also learn important characterization techniques. Students that are more interested in the computation aspect will build or enhance their skills in Matlab, C++, GAMS programming languages.  English
As duties the handling and preparing of rare and fragile herbarium specimens from the Biological Sciences Herbarium, students must be careful and responsible. Students should have a general understanding of the principles of biodiversity and biological conservation.English
Senior undergraduate level engineering / physics or physiology are ideal. Those with a neuroscience background or experience in electrical biomedical engineering are preferred. English
• Ability to work collaboratively with a multidisciplinary team• Good communication, leadership, and interpersonal skill• Ability to work efficiently, accurately, and independently when under pressure or in a fast-paced environment• Understanding of epidemiology, research methods, statistics, or public healthEnglish
Programming in C++  or JavaGood communication skillsTeam playerCollaborativeEnglish
The student should have a strong background in molecular biology and immunology,  and have a strong interest in cancer biology. Prior hand-on experience with molecular biology techniques is preferred. The student should have good English skills (both written and verbal communication skills) and an enthusiasm for research and learning.No. English
The student should be able to program in C++ or other programming languages, experience with GIS is a plus. Good communication in English and strong problem-solving skill. Good teamworker.English
The student should have taken the equivalent of our third year Biochemistry Laboratory Techniques courses.  The techniques taught in these courses include recombinant DNA techniques, protein expression and mutagenesis, chromatography, protein purification and biophysical and enzymatic means of characterizing proteins.  The students gain practical experience in the laboratory performing site-directed mutagenesis, DNA amplification (PCR), gene cloning and expression, nucleic acid-protein bioinformatics, protein purification and protein characterization techniques.English
Competence in low-level programming (e.g., C). Courses in computer networking, operating systems, system programming, and/or computer security. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.It is understood that any software artifacts developed by the student will be released as part of an open-source software package.English
Competence in system programming using C or high-level programming languages such as Java. Courses in computer networking, operating systems, system programming, and/or computer security. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.It is understood that any software artifacts developed by the student will be released as part of an open-source software package.English
Required: Mobile application developmentPreferred (not required): Developing machine learning algorithms in R or PythonPreferred (not required): Basic knowledge on software securityPreferred (not required): Basic knowledge on software testingThere is also an opportunity to be hired in my lab as a grad student (fully funded) after the student is graduated from their BSc program.English
Required: JavaRequired: Basic knowledge on cloud computingPreferred: Map-reduce programming, Hadoop, SparkThere is also an opportunity to be hired in my lab as a grad student (fully funded) after the student is graduated from their BSc program.English
Required: Basics on Machine learning and Natural Language ProcessingPreferred: Development in R or Python (or Similar languages for machine learning development)There is also an opportunity to be hired in my lab as a grad student (fully funded) after the student is graduated from their BSc program.English
The ideal candidate will have experience with both field work and/or DNA-based lab work, as well as experience with handling live animals. Minimally, I am looking for somebody with experience in one of those areas, and a keen interest in the others. They will work well with others, and be respectful to others regardless of gender, race, sexual orientation, etc. Finally, they should not be afraid of getting wet or dirty, and occasionally putting in long hours in a beautiful part of the world while conducting field work! :)English
Competence in Java programming. Courses in algorithm design and analysis, artificial intelligence, and/or database management systems. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.It is understood that any software artifacts developed by the student will be released as part of an open-source software package.English
Competence in Java programming. Courses in discrete mathematics, algorithm design and analysis, and/or artificial intelligence. Experience with UNIX-style operating systems such as Linux. Good problem solving skills. Ability to work and learn independently, and to communicate well in English, both verbally and in writing.It is understood that any software artifacts developed by the student will be released as part of an open-source software package.English
Academic background in general physics, optics and quantum mechanics. Some laboratory experience in optics is desirable.English
Pharmacology and/or vascular biologyEnglish
Programming knowledge to be able to build Web based application. This may include a subset of  knowledge of Java, PhP, C/C++, .Net, SQL.Programming knowledge of R (recommended).Familiarity with Business Intelligence knowledge, Data Mining, Machine learning, and programming skills in MapReduce is appreciated (training will be provided on these).English
Interested applicants should have an interest in computational / molecular modeling, or experimental biochemistry, or both. Applicants could be pursuing degree programs in chemistry, biochemistry, or other related fields. Previous experience with either computational modeling or experimental biochemistry would be an asset. An ideal candidate would have a basic understanding of physical chemistry, structural biology, and basic computational data analysis and scripting.English
Interested applicants should have an interest in computational / molecular modeling, or experimental biochemistry, or both. Applicants could be pursuing degree programs in chemistry, biochemistry, or other related fields. Previous experience with either computational modeling or experimental biochemistry would be an asset. An ideal candidate would have a basic understanding of physical chemistry, structural biology, and basic computational data analysis and scripting.English
Interested applicants should have an interest in computational / molecular modeling, or experimental biochemistry, or both. Applicants could be pursuing degree programs in chemistry, biochemistry, or other related fields. Previous experience with either computational modeling or experimental biochemistry would be an asset. An ideal candidate would have a basic understanding of physical chemistry, structural biology, and basic computational data analysis and scripting.English
The ideal student must have completed introductory analytical chemistry and instrumental analytical chemistry courses and should be interested in 'measurement science'. It is an asset if a student has also completed courses with a biochemistry and or a toxicology flavour. Students should be interested in learning how modern instrumental analytical methodologies can be applied to advance our understanding of the toxicology of metals and should not be averse to work with rabbit blood.I have sucessfully hosted a MITACS student (Brazil) in the summer of 2015 who ended up as a co-author on a paper that we published (Can. J. Chem. 94, 2016, 360-366).English
The student should be interested and have sufficient knowledge about UV-vis., vibrational and NMR spectroscopy. The student must have successfully passed  an undergraduate course in Transition Metal Chemistry, and spectroscopy. English
The students will preferably have experience or inclination for hands-on laboratory work and have material science, chemical engineering or chemistry background.Knowledge of polymers will be an assett. Any familiiarity with ellipsometry, infrared spectroscopy, or impedance spectroscopy will also be an asset.English
-  Solid chemistry background in Inorganic chemistry (Transition metal, transition metal alloys).- Skills in Microsoft Offices (Word, Excel, Powerpoint)  - A quick learner and a team player.English
- Solid chemistry background in organic chemistry (synthesis and reaction mechanisms), and physical chemistry (thermodynamics, kinetics). - Skills in Microsoft Offices (Word, Excel, Powerpoint)  - A quick learner and a team player.English
- Solid chemistry background in Inorganic chemistry (Transition metal, transition metal alloys), and physical chemistry (thermodynamics, kinetics). - Skills in Microsoft Offices (Word, Excel, Powerpoint)  - A quick learner and a team playerEnglish
Biology background, some molecular training (PCR, sequencing) is ideal.  Must pay attention to detail.Student will be helping with field work and doing lab work.  Field sites vary in location and are determined in Jan.  English
We are looking for interested and qualified students to spend the summer working with ongoing research projects at the University of Lethbridge on natural language processing, text summarization and question answering. If you are interested, please send email to chali@cs.uleth.ca English
Someone who have excellent verbal/nonverbal communication (public speaking), Sociable & Friendly, and a good writer. Student equipped with an excellent research and administrative skill with knowledge in searching, retrieving and summarizing scholarly literature, and creating/maintaining an Endnote database of relevant literature; receiving/responding to questions from participants (phone, email, in person); facilitating discussions with groups of research participants; maintaining a research log book of field notes, memos, etc.; conducting qualitative interviews, record keeping, report writing, developing draft of journal articles, and work as part of the research team. Some nursing or health-care related experience would be beneficial, but is not required.Same as the terms and conditions of service required by the University of Lethbridge, Lethbridge, Alberta, Canada.English
Interested in natural products and cell biologyAble to work well with other leading studentsPrevious experience in a research laboratoryEnglish



1. Required: strong programming skills (Must know either C/C++ or Java, and be willing to learn the other language.)2. Required: able to program in a Linux environment, or must bring own laptop with your programming environment of choice. 3. Required: eager to learn new concepts!4. Optional: having programmed on an Android device, have an Android device that can be used for testing programs.As I am away before June 1st, I am unable to accommodate an earlier start date. Since you still be coding during this internship, and comparing your results with other programs, strong programming skills are a must! English
Basic lab skills are required, such as use of balances, pipettes and smaller lab equipment. A basic understanding of evolutionary biology or anatomy is also needed. We have a diverse and friendly lab with students and post-docs from Australia, Brazil, Chile, Mexico, South Africa and the USA.   The successful student will work closely with the lab group and will be provided with opportunities to assist on other research projects.  For details on our other research projects, see: http://scholar.ulethbridge.ca/iwaniuk/English
Basic lab skills are required, such as use of balances, pipettes and smaller lab equipment. Microscopy skills are helpful, but not necessary. We have a diverse and friendly lab environment with students and post-docs from Australia,  Brazil, Canada, Chile, Mexico, South Africa and the USA that work on a diverse array of projects. There are always opportunities for interns to assist with these other projects as well. See http://scholar.ulethbridge.ca/iwaniuk/ for more details.English
The student should have some background and experience with work in a molecular biology or biochemistry lab. Background in biophysical and analytical methods is not required but would be beneficial.General Information – The University of Lethbridge (http://www.uleth.ca/) provides a liberal education and is one of the three research-intensive universities in Alberta (app. 8500 undergraduate students). Lethbridge (Pop. 90000) is located 1.5 h east of the Rocky Mountains and 2.5 h south of Calgary. Great hiking and camping opportunities exist in the very scenic Watertown National Park (http://www.watertonpark.com/), roughly 1.5 h SW of Lethbridge, close to the US border. The summers are always very nice with pleasant temperatures around 30°C in a dry climate. Typically, July, August and September are the top summer months with some rain in June and maybe some snow already in October.English
The trainees will have a basic background in molecular biology and biochemistry. The trainees are expected to be highly motivated, eager to learn new techniques, hard-working and pay attention to details. The trainee should be a dedicated person . The trainee will also possess excellent oral and written communications skills with an ability to work as a part of a team. We will provide ample opportunities to the trainees to gain additional skills required to work in a lab as a graduate student with projects involving biochemical and biophysical tools.English
Background in Physics, Astronomy, Engineering, and/or equivalent program is required.  Students will benefit from having a strong mathematical/analytical background.  Computer programming, electronics, astronomical data analysis, and instrumentation experience is beneficial (but not necessary).  A specific research project can be catered to student interest provided it is sufficiently in-line with the group’s research priorities.I have contacted Mitacs already to ask about the relevance of this project under the Alberta-specific research categories.  Our research deals heavily with cryogenic detectors, of which we are shifting from wet (open-cycle with non-reusable coolants) to dry (closed-cycle, reusable coolant) cryogenic detector systems (this is the reasoning behind selecting the renewable/clean technology box).  Nanotechnologies was selected as the detector technology we use to detect photons in the far-infrared is reliant upon nano-technologies.  Characterization of these systems is part of our research.  Information technologies was selected as the data analysis side of our research is heavily into image and signal processing, using (and developing) the same tools as are used in information theory.English
The student should have a strong background on psychology, neuroscience, kinesiology or related subject. Experience with MATLAB and/or R is an asset but is not required.English
The ideal candidate would be a student in Engineering or Computer Science, motivated and interested in research on algorithms. Engineering students in disciplines other than CSE and Electrical should have taken CS courses such as Data Structures, Algorithms. Programming experience in Julia, OpenCL, CUDA would be handy. Experience with linear programming and OR techniques would be an asset.English
This work involves working with very small animals and requires a person who pays careful attention to details. Animals will be mounted in a specialized observation chamber and videotaped using a high-speed camera. This intern will slow those videos down to meticulously enumerate several important movements in exposed and unexposed animals, like thoracic limb movement and heart rate. Consequently, patience for this meticulous work is required. Once the data have been collected, the intern should have some basic understanding of simple statistical analysis in order to analyse the data. Writing skills will be important for generating a final manuscript.English
The intern should have some experience working with freshwater animals, including pelagic and benthic invertebrates as well as fish. The intern should also be familiar with the concepts of basic experimental design, pays attention to details, and appreciates the value of standard laboratory protocols. Some heavy lifting will be required for moving water and cleaning behavioural arenas. Good writing skills as well as a knowledge of MS Excel and/or relational databases and basic statistical analysis will be considered an asset.English
The student should be educated in undergraduate courses; in particular physics courses in mechanics, quantum mechanics, thermodynamics, and relativity. Amongst the mathematics requirements, the student should have learnt basic calculus, differential equations, methods of mathematical physics. The student should be open to visual modelling, and graphical simulations. There should be curiosity and energy to discover and explore new questions.English
The student should have studied basic undergraduate courses of (i) Classical Mechanics which includes discussions of the Lagrangian and the Hamiltonian (ii) Quantum Mechanics (iii) Mathematical methods of Physics (iv) Thermal and Statistical Physics. If the student has in addition learnt General Relativity and Quantum Field Theory, that would be very useful for this project.The student should also be able to logically think, and calculate about topics such as `quantum cosmology' and its relation to observational cosmology. This will be required for essay writing, which will be graded based on the original thought process demonstrated on the topic.English
The student should have basic knowledge of core undergraduate physics courses (i) Classical Mechanics (ii) Quantum Mechanics (iii) Wave mechanics (iv) Mathematical Physics and computer science courses which include Coding in Fortran, C++. If the student has learnt numerical methods such as finite difference methods useful in differential equations in physics, that would be an added bonus.The student should be able to solve differential equations, be aware of finite difference methods, and numerical coding for solving these equations. A basic knowledge of General Relativity and Astrophysical phenomena such as binary black hole collisions, gravity waves would be commendable.English
Required skills: Ability to work as a part of a team and individually. Must be able to work at a remote research center for several months (includes contributions to living requirements: cleaning, cooking). Fine attention to detail. Ability to work in adverse weather conditions. Position may require extended and/or irregular work hours.Preferred skills: Prior experience with fish handling and conducting fish research. Prior experience working in a lab (e.g. pipetting, weighing, titrations). PCOC certification. Ability to operate a motorized boat. Prior field work experience. Ability to swim. First Aid training. Drivers licence. The candidate must be able to work at a semi-remote field station in northern British Columbia.English
Basic knowledge of Biology or a computational background.NA English
Basic knowledge of Biology or a computational background.NA English
Basic knowledge of Biology or a computational background.NA English
The ideal student will have experience in one or more of these ares: ▪ Computer programming ▪ Networking (Node.js, websockets) ▪ Game Engine (Unity, Unreal) ▪ Computer Graphics, GPU programming ▪ Sound and Digital Signal Processing ▪ Physical Interfaces (Arduino, Pi) ▪ Virtual Reality, Augmented Reality ▪ Performance (Dance/Theatre/Clown)In general, the student should be able to work in a team, following through on assigned tasks, participating in brainstorming sessions, and troubleshooting virtual environments. The student will be encouraged to be creative in how they may use the virtual reality systems and frameworks available at the University. Independent and collaborative English
The students applying for this project are expected to1- be familiar with fundamentals of vibration analysis in mechanical systems2- basic knowledge of modal testing and analysis is a plus3- be proficient in Matlab programing4- be familiar with data acquisition systems and signal processingEnglish
Students should have experience in handling inorganic compounds (some air sensitive), basic knowledge of characterization techniques (NMR, IR, mass spec), strong computer skills (Matlab preferred, but not required), and the ability to work well in a team environment.  Students with backgrounds in inorganic or organic chemistry are appropriate. English
Experience with nanomaterial preparation, material characterization (e.g. SEM, UV-VIS spectroscopy, etc.), or background in semiconductor device physics would be an asset.English
This project requires good skills in programming, mathematics and statistics. In particular, programming skills need to be excellent.English
Java, SQL, Python.An advantage would be any of: probability theory, statistics, logic, but not required.English
Java, SQL, Python, some data visualization/plotting software.An advantage would be any of: probability theory, statistics, logic, R, Tableau but not required.English
What is most important is excitement and enthusiasm to learn and explore.  But the following academic exposure will certainly help:  physics at the level of a course on thermodynamics and statistical mechanics; mathematics at the level of multivariable calculus; basic familiarity with command-line computer usage (UNIX/Linux-like systems); comfort with writing simple small programs in a high-level language like Python or Matlab; some exposure to biophysics is a bonus.  English
Most important is excitement and enthusiasm to learn and explore.  But the following academic exposure will certainly help:  physics at the level of a course on thermodynamics and statistical mechanics; mathematics at the level of multivariable calculus; basic familiarity with command-line computer usage (UNIX/Linux-like systems); some experience with programming (especially Python, Matlab, C); some exposure to molecular biology is a bonus.  English
We are looking for bright and motivated students with a solid programming background in Python and MATLAB as well as familiarity with C/C++ and BASH scripting. Familiarity with mathematical concepts and signal processing will be an asset.English
We are looking for bright and motivated students with a solid mathematical background, i.e., should have taken courses in linear algebra, PDEs, numerical methods and optimization. The candidates should also have a strong familiarity with C/C++, MATLAB and BASH shell scripting.English
Hardware expertise required: Bread boarding of electronic circuits for testing, soldering and electronics hardware assembly, working with surface mount components and soldering them on PC boards, working with microcontroller boards such as Arduino and BeagleBone, assembly of electronic hardware on CAPEs for the microcontroller. Design experince with transistos, MOSFETS and OPAMPS is necessary.  Hardware expertise is a must.Software expertise required: Assembly level and high level programming and de-bugging of IOT systems developed using embedded microcontrollers. Knowledge of Ethernet data transfer/access protocols will be an asset. Interactive webpage development and web-server programming will also be an asset.None English
The candidate I am looking for should have a strong background in electrical and electronic engineering. Expertise in electronic circuit design, analysis and experience with signal interfacing with an emphasys on android APP programming is mandatory. Knowledge of basic life sciences, biology and bio-chemistry will be a great asset. Our group will be able to offer hands-on workshop to bring the candidate to speed in life sciences if necessary.N/A English N/A
Excellent programming skills. Good background in discrete mathematics and algorithms. No biology bakcground is required.English
I look for a student that is self-motivated to learn, curious about science, and aspiring for continual self-improvement. They will need to be willing to work on and lead their own project, while also managing their schedule to work collaboratively with other students in the research group. They will need to be patient with others as they will receive a lot of hands-on training that requires multiple steps, and willing to help others in return. I also look for a student that is safety conscious.  Importantly, I also seek someone that is creative and a problem solver.I look forward to working with keen students on projects that seek to be impactful to our society and are at the forefront of both the nanosciences and the analytical sciences.  I enjoy working with my research team and to work in a research environment that fosters creativity and innovation. English
It is preferable that the student have experience with aquaculture or fish handling techniques (fish husbandry). The project requires a hard working individual who can work independently or as part of a team.I also speak French and Spanish, if this helps the candidate. English I can speak French or Spanish as well
 The project requires a hard working individual who can work independently or as part of a team.English I can speak French or Spanish as well
It is preferable that the student have experience with molecular techniques (e.g., RT-PCR, qPCR, cell cultures and transfection). But these techniques can be taught in the host lab as part of the research stay. The work requires persistent attention to detail, perseverance, self-drive and exemplary work ethic.The tasks will be dependent on the preference and background of the student. A team of 3 students would be well suited to work on the three goals of the project and to interact and help each other.English I can speak French or Spanish as well
The student should have a background in Chemistry, ideally with synthetic experience. We are looking for an enthusiastic researcher to join our team.We will train the student in a variety of synthetic and analytical techniques at SFU. Participation in biological studies at SFU and elsewhere in Vancouver is possible depending on interest.no additional commentsEnglish none
Needed: Strong programming (C/C++ and, if possible, MATLAB) and mathematical skills. Excellent English communication skills (written and oral).Desired:  Experience with image processing, e.g. ITK (itk.org), OpenCV,and/or MATLAB image processing.  Ability to build professional GUI e.g. using QT. GPU programming to speed up computing. Knowledge of machine learning methods.English
Students who fit most of the following criteria are ideal candidates:Strong programming experience  - Excellent iOS development skills  Background in image processing/computer vision (on iOS would be a big plus)Fondness for math and computingVery good communication and presentation skills Attention to detailGUI design skills  Deep desire to work on exciting iOS (or other platforms) projects to create meaningful apps with commercialization potentialEnglish
Excellent skills in Mathematics and Computer ProgrammingExcellent knowledge in one or more of the following:Machine Learning, Optimization, Graph Theoryknowledge in the following is a big plus: support vector machines,  decision forests, (deep and convolutional) neural nets, sparse encoding, dictionary learning, MRF/CRF...English
Strong programming (C/C++ and, if possible, MATLAB) and mathematical skills. Ability to build professional GUI e.g. using QT as well as use GPU to speed up computing is highly desired. Working with imaging libraries such as ITK (itk.org) and OpenCV are desirable.English
Background in physics or materials science. Good laboratory skills. Computer skills such as Matlab or Origin. Intelligent, hard-working and inquisitive.None English
Successful candidates for this position will be undergraduate majors or minors in Linguistics, Psychology, Cognitive Science, and/or a related field. This position will be of special interest to those who have an expressed interest in the science of auditory perception, language learning and/or second language acquisition. Candidates must have excellent organizational abilities, and the ability to juggle multiple tasks and responsibilities is essential. This post is an excellent opportunity to learn more about how experimental research in linguistics is conducted.English
Know how to program in R English
A decent knowledge of  C/C++ requiredinterest in roboticswillingness to learn and work hardEnglish
A decent knowledge of  C/C++ required. Student should enjoy programming.A deep interest in roboticsA willingness to learn and work hardEnglish
The intern is expected to be enrolled in a program of study with focus in one or more of the following disciplines:  Biomedical Engineering, Neuroscience,  Cognitive Neuroscience or Psychology. The intern will be mainly using the MATLAB software for both analysis and research design implementation, and as such an affinity with programming is desirable. Previous experience with neurophysiology analysis toolboxes in M/EEG such as EEGLAB, Fieldtrip, Brainstorm is essential.English
The intern is expected to be enrolled in a program of study with focus in one or more of the following disciplines: Physics, Biomedical Engineering, Computer Science, Neuroscience, Psychology, Applied Mathematics or Statistics. The intern must also have strong computer and programming skills particularly using Linux or Unix operating systems. Desirable (but not essential) skills include BASH and MATLAB scripting, previous experience with MEG, EEG and/or MRI data analysis techniques and signal processing methods, or prior experience with other neuroimaging software packages such as SPM, Fieldtrip, FreeSurfer and/or FSL.English
The intern is expected to be enrolled in a program of study with focus in one or more of the following disciplines: Physics, Biomedical Engineering, Computer Science, Neuroscience, Applied Mathematics or Statistics. The intern must also have strong computer skills particularly using Linux or Unix operating systems, BASH and MATLAB scripting. Desirable (but not essential) skills include previous experience with MEG, EEG and/or MRI data analysis techniques and experience with brain imaging software packages such as SPM, Fieldtrip, FreeSurfer and FSL.English
We are looking for bright and motivated students with a solid  programming background in Python and Matlab as well as familiarity with C/C++and BASH shell scripting. Familiarity with mathematical concepts and signal processing will be an asset. English
We are looking for bright and motivated students with a strong backround in statistics (preferably a stats. or math major) and solid  programming skills in Python and Matlab as well as familiarity with C/C++and BASH shell scripting. Prior experenice with statistical packages such as R, SPSS etc. would be an asset.English



We are looking for bright and motivated students with a solid  programming background in Python and Matlab as well as familiarity with C/C++and BASH shell scripting. Familiarity with visualization libraries such as VTK, openGL and WebGL would be an asset. English
Basic molecular biology skills; we will train people in our techniques, a curiosity about scientific research, experience working with parasites or viruses and insects is a bonus. We are looking for inquisitive minds who want to take advantage of opportunities to travel, learn new techniques and participate in a team environment to help us advance our science. English
Interested students should have a strong background Electrical Engineering, Applied Physics, or a related discipline. Applicants should be familiar with electromagnetic waves, and preference will be given to students that have experience with optics. A strong mathematical understanding and interest in scientific programming are also required. Applicants must be quick learners, and able to develop and use new skills rapidly. Applicants should be inquisitive in nature, and enjoy hands-on experimental research.  Familiarity with MatLab and C++ is preferred. English
Organic chemistry, biochemistry, working with buffered aqueous solutions, liquid/liquid extraction, chromatography.English
Biology, experimental design, statistics, some familiarity with insects will be an asset, ability to handle chemical substances in the laboratory.The applicant should not be allergic to bees.English
organic chemistry, biochemistry, work with aqueous buffered solutions, work with expressed proteins.English
organic chemistry, biochemistry, background in microscopy (will get trained), willing to work with the moths themselves in the lab.English
biochemistry, molecular biology, protein expression, analytical chemistrySince the bee odorant-binding protein sequences are known, the student need not interact directly with live bees. The genes can be synthesized directly.English
Essential qualities are a keen interest in exercise and muscle biology, cell signaling, and a willingness and aptitude to perform computational work. The project is therefore suitable for students from diverse backgrounds; however, those with training and experience in both biology and computation are preferred. Desired knowledge: exercise and muscle physiology, cellular signal transduction, omics approaches.Desired skills: familiarity with bioinformatic databases and experience with bioinformatics software; basic coding in a relevant language (e.g., Python, R, or others) is an asset.Attitude: candidates should demonstrate evidence of independence, resourcefulness, persistence in the face of obstacles, and professionalism.English
Requirements:Proficient in C++ and experience with object-oriented programmingGood communication skills to work independently and as part of a teamWould be nice to have:Interest in modeling human movementInterest in computer simulations, mathematics and mechanicsEnglish
It is imperative that the students have taken classes in molecular genetics and plant biology. Hands-on experience of techniques such as Polymerase Chain Reaction (PCR) and microscopy is advantageous, but can also be gained at site. It is also important that the students are willing and able to (1) cooperate with senior graduate students that provide training and (2) take responsibility for carrying out and recording experiments so that they contribute to goals of the project. English
The student can come from a molecular biology or computing science background. Depending on the student's qualifications, there are options of pursuing molecular genetic research such as assessing gene function by generating constructs for overexpression of proteins from identified gene sequences to pure bioinformatic analysis of differential gene expression and annotation of putative gene functions based on sequence similarity and protein moitfs. English
The student should ideally have completed at least 3rd year inorganic chemistry lectures and laboratory; some laboratory research experience as well would be preferred.  Some engineering background is also beneficial.  Any experience with inorganic/materials chemistry synthetic methodology and crystal growth, characterization techniques including elemental analysis, FT-IR and Raman spectroscopies, UV-vis fluorescence spectroscopy, X-ray diffraction (single crystal and powder) structure solution is useful but the student intern will be trained in these areas over the course of the summer as appropriate and thus is not a prerequisite for the internship.English
The student should have good verbal communication skills and be enthusiastic about research. The student should have psychology methods and statistics background training. Experience with running participants is an asset (e.g., using computer tasks of attention) and experience with children is preferable. Eye tracking and E prime or Matlab experience is also an asset. There is the potential to get further training on Eye tracking methods. English
The student should have a background in genetic analysis, as well as in cell biology, molecular biology and biochemistry. Ideally some laboratory experience is desired. Most of all, the student should be intellectually curious and have a desire to learn new techniques. A strong work ethic and attention to detail are also desired. English
Students must be pursuing a degree in Physics or a closely related discipline. This project requires knowledge of Maxwell's equations and experience with electromagnetic calculations. Experience working with experimental optical systems, Matlab, or other general experimental physics experience is advantageous, but is not required.English
A perfect background would include courses in control theory, linear systems theory, statistical physics, and a bit of machine learning.  You should also have good programming skills in some language (Matlab, LabVIEW, Mathematica, C, Python, or something similar).  Some basic lab skills (elementary circuits, data acquisition using DAQs) would also be desirable.No one will have a background in all this!  So I will be looking for people who have some of the background and – most important – are enthusiastic and can learn quickly.  You should want to know WHY and not be content to just “use formulas.”English
Students need to be in third year or above.  Some combination of the following skills are needed, but not all are required.  The skill set will determine the type of project.  (1) Good computer skills for PC based systems: Spreadsheets, Matlab and/or C programming. Knowledge of Adobe Photoshop is an advantage but not required.(2) Taken an introductory Optics courses. Advanced optics or lasers courses useful but not required.(3) Background in biomedical areas is useful but not required. (4) Taken a microfabrication course if the student wanting to help build devices (not required)(5) Experience with digital cameras useful English
Student should be in third year or above.  Some combinations of the following skills are needed, but not all are required.(1) A background in digital photography and a general liking of experimental work, but you need not be a serious amateur photographer. This work involves testing cameras ranging from high end DSLRs to cell phones.  (2) Good computer skills for PC based systems: spreadsheets & Matlab and/or C programming.(3) Taken an introductory Optics courses from physics.(4) Experience with adobe photoshop is useful though not required.(5) Electronics or Physics background.(6) Taken a statistics course .English
This project will involve a combination of mathematics and programming.  The student should have experience with Matlab.  On the mathematical side, linear algebra, numerical analysis and basic probability are essential, and it is desirable for the student to have had some exposure to Fourier series/transforms and Hilbert space theory.Students with strong backgrounds in mathematics and computer science will be considered.None English
The successful candidate will be an enthusiastic and capable student that is interested in building things. The successful candidate should have taken course work or have equivalent experience that involves some (preferably all) of the following topics: fluid dynamics; assembly of fluid testing equipment; microfabrication; working with biological cells.English
The successful candidate will be an enthusiastic and capable student that can help design, fabricate, and test microstructures towards development of our next generation of sensors based on printed-circuit board technologies (PCB). The successful candidate should have taken course work or have equivalent experience that involves some (preferably all) of the following topics: molecular biology; bio/chemical engneering; DNA sensing using either optical or (preferably) electronic techniques; biosensors; printed circuit board development; microfabrication. Preference will be given to student with at least some exposure to PCB development and DNA analysis techniques.English
The successful candidate will be an enthusiastic and capable student that is interested in building things. The successful candidate should have taken course work or have equivalent experience that involves some (preferably all) of the following topics: microelectronics design, e.g., transistor and operational amplifier circuits; field programmable gate arrays; basic materials including polymers; electromagnetics; collecting data from sensors. Preference will be given to candidates with course work or experience in microfabrication; hobby model making using plastics; 3D printing and/or use of a laser cutting machine; sensor signal read-out and analysis. English
Preference will be given to candidates with strong electronics and simulation (e.g., COMSOL, ANSYS) backgrounds; experience with flexible electronics, screen-printing, or hobby modelling; and experience or interest in acoustics/sound devices (speakers, microphones, sound engineering in general).English
The student should ideally have a strong background in microbiology, with some bioinformatics training/experience. Bioinformatics students or computer science students with some microbiology background may also be suitable. There is the potential for this research, and associated NSERC-funded research involving prediction of drug targets from metagenomic data, to become a graduate studies project. English
The Pantophlet Lab is seeking bright and highly self-motivated students with a keen interest in vaccine immunology. Interested students must have an excellent academic record (cumulative GPA>3.67 (=excellent performance) or equivalent level internationally) and completed (B+ or higher, or equivalent) at least 2 semesters (8-9 months) of upper-division laboratory coursework in biochemistry, microbiology, immunology, virology, or molecular biology. The ideal candidate should have significant prior hands-on work experience in a research lab beyond academic laboratory courses and a strong interest in pursuing a research career in biomedical sciences. Our research is performed at BioSafety Level 2 (BSL2) and BSL2+. Students will therefore be required to comply with all rules and regulations concerning such work and will be required to complete in person and online Biosafety Training at the time of joining the lab.English
The Pantophlet Lab is seeking bright and highly self-motivated students with a keen interest in glycobiology and vaccine immunology. Interested students must have an outstanding academic record and successfully completed at least 2 semesters (8-9 months) of upper-division laboratory coursework in biochemistry, microbiology, immunology, or a closely related field with an excellent grade. Candidates are preferred who have significant prior hands-on work experience in a research lab beyond academic laboratory courses and a strong interest in pursuing a research career in biomedical sciences. Our research is performed at BioSafety Level 2 (BSL2) and BSL2+. Students will therefore be required to comply with all rules and regulations concerning such work and will be required to complete in person and online Biosafety Training at the time of joining the lab.English
This project will involve a combination of mathematics and programming.  The student should have experience with Matlab.  On the mathematical side, linear algebra, numerical analysis and Fourier transforms and series are essential.  Some exposure to probability and Hilbert space theory is useful.Students with strong backgrounds in mathematics and computer science will be considered.None English
We are looking for bright and motivated students with a solid  background in  deep/machine learning, Python and Matlab as well as familiarity with C/C++and BASH shell scripting. English
Student candidates will have completed coursework in basic cell biology and molecular genetics, including lab courses in chemistry and molecular biology.English
This project is intended for an undergraduate EE/CS student with a strong background in mathematics, signal and systems, C/C++ and/or Python programming. Experience with Linux would be an asset. The successful applicant will work with a team of graduate students and will be exposed to state-of-the-art video compression systems such as High Efficiency Video Coding (HEVC) as well as the latest advances in machine learning and Deep Neural Networks.English
Background in climate or atmospheric scienceStrong quantitative and analytical skillsExperience in scripting, preferably in MatlabStrong English oral and written communication skillsExperience with OSX and Unix/Linux operating systemsEnglish
Students with at least some undergraduate laboratory experience are preferred. This would include some training in inorganic and/or organic synthesis. Some familiarity with basic analytical techniques would also be helpful, such as UV-Vis and NMR. Familiarity with laboratory safety is important.This is an interdisciplinary project that provides opportunities for training in a variety of areas. There is also significant flexibility in terms of selecting aspects of the project that are of specific interest to a particular student.English
The ideal student should have a very extensive background in programming (in languages such as Python and R, although other languages may be considered) and an understanding of the tools used for Web development (HTML, JavaScript, etc). In addition, they should have some knowledge of discrete mathematics (such as graph theory and combinatorics) and algorithms.English
Familiarity with C++ and Linux is required. Some experience with compiler and compiler frameworks (e.g. LLVM and clang) is preferred.English

- Collect and document background information for COAST related projects- Develop, update and maintain study databases and source documents- Maintain confidentiality related to identification and release of study data - Conducts literature reviews and assist research proposal development English
User interface design; user interface programming; planning, conducting and running user studiesn/a English

Computer Science + AI + Machine Learning and OR animation OR video and multmedia programming OR music composition and MAX for Live, OR Web design and Wed programmingEnglish
Data analysis, Interaction design, programming, computer graphics and human computer interaction. English
Methods include user studies and"pair analysis" field experiments with doctors and patients, laboratory studies of interaction with visualization systems, and design of new visualization  systems. Knowledge of one or more of these methods and an understanding of cognitive psychology, and/or distributed cognition theory is useful for the analysis of the use of visualization and design of new interaction methods. Prototyping interaction and graphical data visualization is useful. Because data are complex bioinformatics, knowledge of cell and molecular bio, clinical medicine etc. are useful. Students may have one or more of these skill sets, we do not expect them all!  English
A variety of skills would be appropriate. An suitable intern could be skilled in programming (we work in a variety of languages, especially Javascript); in user interface design; or have an architecture/design background with extensive use of digital media, especially parametric modeling systems.  it is not necessary to have all of these skills. We are looking for a person who brings passion for the project and is eager to apply what they know to it.English
Students should have a background in mechanical, mechatronics or bioengineering with an interest in applying their knowledge to human injury problems. The candidate should have a strong grasp of statics, dynamics and materials. Experience with 3D CAD software expected, experience with finite element analysis is a bonus. The candidate student should be comfortable working with biological tissues though training will be provided for all skills related to specimen preparation. English
Ideal skills of the students include electronic prototyping including arduino, microcontrollers, sensors, actuators, and electronics in general and programming and networking skills including C, PhP, SQL. The ideal candidate will have educational background in computer science or electrical engineering.English
Ideal skills of the students include data modeling and evaluation, application of machine learning algorithms and libraries, and general software engineering and system design capabilities. The ideal candidate will have educational background in computer science or electrical engineering.English
Required:- Very good coding skills- 3D Computer Graphics course or equivalent completed successfully - Very good English language skills (speaking, reading and writing)Desired:- Human-Computer Interaction course or equivalent- Virtual Reality course or equivalent- C++/C# or Objective-C- Previous scientific publications- Good presentation skillsEnglish
Required:- Very good coding skills- Very good English language skills (speaking, reading and writing)Desired:- Human-Computer Interaction, Cognitive Science or equivalent course- iPhone or Android development- Research experience- Good presentation skillsEnglish
Useful skillsets: Ability to design UX in virtual environments, and/or; design and creation of 3D assets and interfacesExperience with Unity3DAbility to assist in creation of research tools, with proficient understanding of artificial intelligence and deep learning models.Ability to assist in research experiments with participants, which may include data collection and transcription of interviews  REQUIRED: Ability to work in a team and communicate; be on schedule with tasks and be well-organized; be proactive in work and anticipating obstacles; English fluency; experience in programming, ideally in VR/Gaming/Computer graphics.  ASSET: Interest in using Virtual Reality and psychology/cognitive science for researchYou can find more information and videos about this project at http://ispace.iat.sfu.ca/project/earthgazing/ English
The students require a strong engineering background. Background in CFD and experiemntal fluid dynamics would be an added asset.English
Students are not required to have all of the following skills. We will match students with complementary skills with graduate students in our lab that will direct and contribute considerable time to the project. Experience with deep learning models, with experience in models of affect/pattern recognition/event detection/classification a major asset;Understanding of artificial intelligence concepts, primarily convolutional neural networks and deep learning is an asset; Design experience with wearables, including electronic components is advised; Understanding or experience with physiological data, such as heart rate, respiration, skin response/conductance, and EEG is an asset but not required. English
We are looking for someone who is well organized, motivated, and excited about creating VR experiences. In addition, we are looking for students who have some or all of these:Working knowledge of  C#, or C++Experience of working  in Unity3D or interest in learning Unity3DKnowledge of machine learning concepts and implementationInterest in art and cinematography Overall, if you have programing skills, curious mind, and a preference for aesthetic, visually pleasing experiences you are a great fit for the project and our team. English



This project will focuses on the hardware and communications aspects of these devices. Ideal skills of the students include electronic prototyping including arduino, microcontrollers, sensors, actuators, and electronics in general and programming and networking skills including C, PhP, SQL. The ideal candidate will have educational background in computer science or electrical engineering. The student will be the technical lead on a team of interaction designers, ethnographers, and Human-Computer Interaction researchers. For more information on my interaction design research project see:http://willodom.com/portfolio/For more information about our design research studio see:http://eds.siat.sfu.ca/English
This project will focus on the software engineering, machine learning, and information retrieval aspects of these connected devices.Ideal skills of the students include application of machine learning algorithms and libraries, information retrieval, web databases, and general software engineering and system design capabilities. The ideal candidate will have educational background in computer or information science. The student will be the technical lead on a team of interaction designers, ethnographers, and Human-Computer Interaction researchers. The main role will be the design and implementation of software for classifying and retrieving elements in different types of digital archives (e.g., music, photos, video, etc.). For more information on my interaction design research project see:http://willodom.com/portfolio/For more information about our design research studio see:http://eds.siat.sfu.ca/English
This project will focuses on creating new CAD/CAM applications for everyday users to create customized and ready-to-be-assembled furniture and objects. Ideal skills of the students include additive/subtractive digital fabrication experience, Gcode programming, and more general design and programming experience. The ideal candidate will have educational background in industrial design and technology, fabrication, manufacturing, and/or computer science. The student will be the technical lead on a team of interaction designers, ethnographers, and Human-Computer Interaction researchers. For more information about our design research studio see:http://eds.siat.sfu.ca/For more information on my interaction design research projects see:http://willodom.com/portfolio/English
The research assistant candidates for this study are expected to have strong critical thinking and analytical skills; should be able to understand the role of computer programming in problem-solving, and developing computational solutions for hard problems. Preferably a strong background in one of the object-oriented programming (e.g. Java or C#), visualization (e.g. JavaScript libraries such as D3).English
We are looking for people who are well organized, motivated, and excited about bringing together gamification with immersive VR, UxD, and research. REQUIRED SKILLS- Strong background in using the game engine Unity3D- Programming (especially C# or C++)- Game design or gamification- Ability to design UX in virtual environments, and/or; design and creation of 3D assets - Ability to work in a team and communicate; be on schedule with tasks and be well-organized; be proactive in work and anticipating obstacles; English fluency; ASSET: Interest in using Virtual Reality and psychology/cognitive science for researchSee http://ispace.iat.sfu.ca/  and http://ispace.iat.sfu.ca/contact/ for more information about our research and team. English
The research assistant candidates for this study are expected to have strong critical thinking and analytical skills; should be able to understand the role of data analysis in research.English
Strong skills in(a) fluid dynamics: static and stagnation pressure, mass and volumetricflow rates, gas properties, head loss, friction, non-dimensional quantitiessuch as Reynolds number.(b) concepts of numerical solution for systems of non-linear equations:iteration, convergence.(c) computing languages: reading and writing files, sharing of variablesbetween functions, `for' loops, 'if' statements, handling exceptions.(d) reading code(e) debugging.Background: engineering, physics, mathematics or combination of thesedisciplines. The code is written in Octave/Matlab. Prior knowledge of thelanguage is not required if the student is confident in his/her ability tolearn a new language fast enough.The project is contingent upon the availability of appropriate field data.English
Good skills in(a) fluid dynamics: static and stagnation pressure, mass and volumetricflow rates, gas properties, head loss, friction, non-dimensional quantitiessuch as Reynolds number.(b) concepts in posing partial differential equations and boundaryconditions on domain boundaries, domain geometry(c) general programming logic(d) debugging.Background: engineering, physics, mathematics or combination of thesedisciplines. The code is to be written in FlexPDE scripting language andresults analysed in Octave/Matlab. Prior knowledge of the software is not required if the student is confident in his/her ability to learn a new language fast enough.English
Strong skills in(a) fluid dynamics: equations of viscous flow(b) concepts in finite differences and finite elements methods, irregularmeshes, custom domains, free boundaries(c) free coding and debugging in C.Background: engineering, physics, mathematics or combination of thesedisciplines. The code is to be written in C. Understanding of dynamicmemory allocation and parallel computing is an advantage.The project is contingent upon the availability of appropriate field data.English
Strong skills in(a) partial differential equations, specifically fluid motion and heattransfer(b) concepts in finite differences and finite elements methods, irregularmeshes, custom domains(c) free coding and debugging in C.Background: engineering, physics, mathematics or combination of thesedisciplines. The code is to be written in C. Understanding of dynamicmemory allocation and parallel computing is an advantage.This project relies on a concurrent progress of a related project thatestimates river flow and extent of recession given the dam dischargescenario. The title of the second project is ``River flow solution subjectto dam operation with realistic riverbed data" and is also offered underthe Globalink programme. Ideally each project will be undertaken by anintern under my coordination, however if a student gravitates towardsworking on ``Modelling fish egg hatching subject to dam operation" and noone undertakes the river flow project, I will work on the latter to allowthe former to go forward.English
Good understanding in(a) concepts of dynamical systems(b) concepts in numerical solution of ordinary differential equations andsystems of non-linear algebraic equations.Basic understanding of asymptotic theory is an advantage.Good skills in(c) reading code(d) coding and debugging.Background: engineering, physics, mathematics or combination of thesedisciplines. The existent code is written in Octave/Matlab. Prior knowledgeof the language is not required if the student is confident in his/herability to learn a new language fast enough.English
Good understanding in(a) concepts of dynamical systems (b) concepts in numerical solution of differential equations andsystems of non-linear algebraic equations.Basic understanding of asymptotic theory is an advantage.Strong skills in(c) reading, writing and debugging code in C.Background: engineering, physics, mathematics or combination of thesedisciplines. The existent code is written in C. Some analysis is done inOctave/Matlab. Prior knowledge of Octave/Matlab is not required.English
The idea student researcher will have a background in the study of law and also experience/skills in carrying out qualitative research methods.English
The ideal candidate will be an undergraduate or graduate student with a science background and a strong interest in curriculum, teaching, and learning. In addition, the student should have a keen interest in action research, environmental education and global citizenship education. Finally, an IT background for working with the air monitors, PCs, hardware/software in addition to web-design experience for knowledge mobilization are highly desired. This project is currently underway as a pilot project. I was successful in obtaining a modest grant from TRU ($2250 from the university with "in kind" support from BLSC) to start this with an undergraduate research assistant this summer. A prototype for demonstration purposes has been built and I have purchased 2 purple air monitors. There are plans to scale up this project but my funds will run out this year. In order to sustain this project beyond fall 2017, additional research is necessary. In particular, a dedicated website will have to be created for knowledge mobilisation. Moreover, TRU Computer Science faculty are working on improving the Purple Air Monitor. So, we would like to create our own device and to utilise it in the same way from 2018.English
Ideal students will be familiar with exercise physiology, cell biology and molecular biology although experience in every one of these areas is not required. Since most of the work will involve cell culture and microscopy, experience within a reesach environment and in courses where these techniques have been taught will be advantageous.English
Writing computer programs in Matlab, Knowing metaheuristics algorithms and optimization will be assests.I am hoping to get two research assistants for the summer. We are going to compare between metaheuristics algorithms and exact algorithms. Two years ago, I got one student and several metaheuristic algorithms can be used but because the time frame I used only one algorithms. Unfortunately, last year I did not get anyone.English
Students knows R or Matlab software. Knowing Metaheuristic algorithms and data mining will be assestI am going to divide this project to two pieces so I am hoping to get two RA. This project is very important to the students how to deal with data. English
Writing computer programming (Matlab software or others); Metaheurtics  algorithms Writing reportI am going to divide this project to several pieces so I am hoping to get two RAs. English
Languages: the student must be fluent in English (at least ILR level 4 in Reading and Writing, and level 3+ in Speaking; see http://www.govtilr.org/Skills/ILRscale4.htm), and ideally will be a native speaker of a language other than English. The student should have some familiarity with the field of descriptive linguistics (including post-secondary courses in phonology, morphosyntax, and sociolinguistics), and will need strong research skills. Survey and interview skills, and some study of philosophy will be helpful but not strictly necessary.English
This project requires an engineering student or any student who has experience building machines /devices. Construction materials may include wood, metal, or Plexiglas, and necessary hardware. Must be skilled with tools such as saws and drills. In addition to good technical skills, ideally this student will have good problem-solving skills. While different versions of this device are available to view online and in-person, I am looking for someone who will be able to work through the best options for our lab. English
The student should have completed at least, a first year general chemistry course and a second year course in organic chemistry, in both cases including a lab. Such courses should supply the student with sufficient skills to take on the project. Upper level courses in inorganic chemistry and/or organometallic chemistry would be advantageous but not required.For the additional skills and techniques described below (NMR, glove box etc.), the student will receive training as s/he enters into the project.The student will attempt to prepare phosphoramidite complexes of Ir(I) using the hydrophosphorane HP(OC6H4NMe)2. This will be done primarily in an inert atmospheres glovebox, as well as using standard Schlenk and vacuum line techniques. Characterization of the compounds will be done through multinuclear (31P and 1H) NMR on site. If such complexes are successfully prepared, the student may also perform allylic substitution reactions, using the Ir(I) complexes as potential catalysts. These catalytic reactions will be monitored by GC/MS and confirmation of the products formed will be achieved by 1H NMR.All of these techniques mentioned here are not expected of the student initially but rather s/he will receive training in all these areas.English
* Applicable educational background in the humanities (for example, history, religious studies, sociology, anthropology, etc)* Computer skills, with experience in the use of Microsoft Word and Excel spreadsheets* Familiarity with one or more world religions is a plus* Well organized, detail oriented, and excellent analytical skills* Good relational and verbal communication skills* Responsible, motivated, able to work independently, persistent, not afraid to take initiative English
This student requires a strong background in cell biology and cancer cell biology.  Ideally this student will have laboratory training that includes microscopy (i.e., light, fluorescent and confocal) as well as standard techniques in cell biology (i.e., SDS-PAGE gel electrophoresis, Western blotting and mamalian cell culturing).  A student who has had Good Laboratory Practices training and Biosafety Level 2 training is preferred. English
Excellent skills in literary research.  Excellent organizational and writing skills. Capacity to think philosophically.The main campus of Trinity Western University is in Langley British Columbia.  This is some 40 minutes from one of Canada's largest and most exciting cities, Vancouver, British Columbia. Some time spent at other University research libraries within relatively easy reach of our campus by  public transportation is desirable but not required.English
I am looking for a student with a strong background in university mathematics and an interest in environmental applications.  Some prior experience with coding e.g. in MATLAB or Python is expected and coursework in computational modelling and/or numerical analysis is desirable.English
I am looking for a student with a strong background in university mathematics and an interest in environmental applications.  Some prior experience with coding e.g. in MATLAB or Python is expected and coursework in computational modelling and/or numerical analysis is desirable.English
Great skills in literary and historical research. Competency with digital literary research tools is essential. Excellent writing skills. Capacity to think philosophically. Competence in ancient Latin, Greek or Hebrew will be an asset but not essential. The Trinity Western University main campus, in Langley B.C.  is some 40 minutes from one of Canada's largest and most exciting cities, Vancouver British Columbia. Some time spent in research libraries in the Vancouver area is desirable though not essential.English
Great literary research skills are necessary.  Good facility with digital research tools is essential. Excellent analytical, organizational and writing skills are required. Some background in ancient Greek and Hebrew or other ancient languages will be an asset but not essential.The Trinity Western University main campus is in Langley British Columbia, some 40 minutes from one of Canada's largest and most interesting cities, Vancouver, British Columbia. Some time spent in research libraries within easy reach of our campus, by public or other transport, is desirable but not essential.English
Students will need a background in social science research and theoretical understandings of sociology and anthropology. Trinity Western University's main campus is in Langley, B.C., some 40 minutes from Vancouver British Columbia. Research students will need to visit the various church sites in greater Vancouver, all of which are within easy reach, by public or other transport from our campus.  Something like 20% of the students' time may be spent observing at the sites with the remaining time spent at the default location.English
The ideal intern will have at least two years of undergraduate education in biology or a life science.  Specifically, the student should have taken some courses in cell biology, molecular biology and genetics.  Additional background in microscopy, developmental biology, neurobiology, and biochemistry is helpful but not required.  Some experience in basic lab techniques and safety is required.  English
Students from Medicine, Physiology or Life/Health/Biological Sciences are ideal candidates for this clinical research experience that involves current imaging modalities. As this project has various components, the student does not have to have expertise in all areas, but have a genuine interest in cardiology and research. Ideally the student has a background in physiology and/or human anatomy and has a good understanding of the heart. Advanced knowledge of cardiac function is not required. The student should be a detail-oriented person who cares about performing the analysis accurately and can learn from their mistakes.  English
Students who have completed at least two years of university studies are preferred. A basic understanding of university level introductory chemistry and some organic chemistry is necessary. Skills in making solutions, the ability to calculate concentrations, and some mechanical aptitude to work with equipment are needed. Knowledge of analytical chemistry is beneficial. Introductory knowledge of plants, microbiology (especially fungi), and general biology is also desirable. To clarify the location, the location likely would be 100% TWU unless the student is working on fungal assays. Then it would involve some time at SFU. That would require arranging transportation. City bus transportation is available. TWU is located in Langley, BC and is on the outer edge of the larger metropolitan area surrounding Vancouver, BC. SFU is located closer to Vancouver in the city of Burnaby.English
Students with knowledge in Kinesiology, Rehabilitation Medicine, Health Studies, or Exercise Physiology are ideal candidates for this clinical research experience that involves hands-on experience with patients. The student should have an interest in human physiology, exercise physiology, rehabilitation science and/or health. Ideally the student has some background in exercise testing, but they will be trained and supervised in this area. The student needs to enjoying working with people and children, is reliable and passionate about working in Clinical Rehabilitation. The student should be a detail-oriented person who cares about performing the analysis accurately and can learn from their mistakes. English
- Experience implementing algorithms in C, C++ or Java- Basic knowledge in software engineering - Interest in real-world applications of advanced algorithms- Experience with computer graphics and scientific visualization will be a plusThis is an exciting research project with a lot of potential for contributions. Preivous year Mitacs intern that worked with me on this project has published papers in an IEEE conferences.English
- Experience implementing algorithms in C/C++ - Basic knowledge in computer graphics- Software engineering skills - Experience with iOS development will be a plus - Interest in real-world applications of advanced algorithmsComputing scientist and engineer can work along side artist in this project. Scientist has a lot to contribute to artistic development. If you are interested in working in the intersection of arts and computing, this project will be perfect for you! English
- Experience in developing software in C, C++ or Java- Basic knowledge in software engineering - Interest in real-world applications of advanced algorithms- Experience with computer graphics and scientific visualization is a plusThis is part of the movingstories mitacs cohort. All cohort students will work together with researchers for the entire 3 months of the globalink project.English
A student conducting this project will have to have a strong chemistry/materials science background. In particular a firm understanding of Nanomaterials Science will be good. A student will have to be proficient in wet chemical syntheses, as well as being able to quickly learn how to use a tube furnace for high temperature syntheses. Knowledge of characterization techniques such as: power X-ray diffraction, transmission electron microscopy, thermogravimetric analysis and laser Raman spectroscopy will be of great importance.   English
The Advanced thermo-Fluidic Laboratory (ATFL) is interested in hosting a senior Mechanical or Electrical Engineering student with strong background in circuits, electrical and magnetic field as well as software and hardware development. Knowledge and hands on experience with MATLAB as well as familiarity with techniques of image processing is required. Working experience in the areas of biochemistry and lithography are appreciated for this position. The student must have experience with working in a research environment and be interested in teamwork. Technical writing skill is critical and the applicant must be enthusiastic about disseminating his/her research results.None English
The Advanced thermo-Fluidic Laboratory (ATFL) is interested in hosting a senior Mechanical or Chemical Engineering student with strong background in thermodynamics, energy systems as well as software and hardware development. Knowledge and hands on experience with MATLAB as well as familiarity with techniques of image processing is required. Working experience in the areas of fluid dynamics, electronics, and electrochemistry are appreciated for this position. The student must have experience with working in a research environment and be interested in teamwork. Technical writing skill is critical and the applicant must be enthusiastic about disseminating his/her research results.None English
The Advanced thermo-Fluidic Laboratory (ATFL) is interested in hosting a senior Mechanical or Electrical Engineering student with strong background in circuits, electrical and magnetic field as well as software and hardware development. Knowledge and hands on experience with MATLAB as well as familiarity with techniques of image processing is required. Working experience in the areas of biochemistry and lithography are appreciated for this position. The student must have experience with working in a research environment and be interested in teamwork. Technical writing skill is critical and the applicant must be enthusiastic about disseminating his/her research results.None English
The undergraduate student should have a working knowledge of electronics and sensors. Knowledge of Matlab and/or Microsoft Excel would be advantageous for this position.  General problem-solving skills are equally important. English
The  student should have a working knowledge of programming languages (e.g., C++).  Knowledge of Matlab and/or Microsoft Excel would be advantageous for this position.  General problem-solving skills are equally important.English
Convex and functional analysis, real analysis, linear algebra, and some programming skills in Matlab.English
The student should have a background in Electrical and Computer Engineering, Computer Science, Information Science, or Electrical Engineering. Must be proficiency with at least two programming languages from the list, including C/C++, Java, Python, R, and Matlab. Be able to work on both Windows and Linux (Ubuntu). Need basic knowledge of signal and image processing. Any experience with the tools for deep learning will be a plus.  Depend on the schedule and progress. The student may be asked to work on different data sets or applications. English
The ACIS laboratory is interested in hosting a senior Mechanical, Electrical, Computer, or Mechatronics Engineering student with strong background in system design and software and hardware development. Knowledge and hands on experience on C++ programming, embedded systems, MATLAB and familiarity with techniques of image processing is required. Working experience in the areas of robotics, mechanical design, instrumentation, electronics, microcontroller, hardware prototyping are important for this position. The student must have experience with working in a research environment and be interested in teamwork. Technical writing skill is critical and the applicant must be enthusiastic about disseminating research results.English
The ACIS laboratory is interested in hosting a senior Mechanical, Electrical, Computer, or Mechatronics Engineering student with strong background in system design as well as software and hardware development. Knowledge and hands on experience on C++ programming, embedded systems, and MATLAB. Working experience in the areas of mechanical design, instrumentation, electronics, microcontroller, hardware prototyping are important for this position. The student must have experience with working in a research environment and be interested in teamwork. Technical writing skill is critical and the applicant must be enthusiastic about disseminating his results.English
Students involved in this project should have a good background in integrative cardiopulmonary physiology or a background in biomedical engineering.  The applicant should have good laboratory and quantitative analysis skills and be proficient with word-processing and spreadsheet software.  The applicant must be willing to work closely with others yet have the ability to work independently toward the completion of their project.  Good organizational and listening skills are important for the efficient completion of the project.English
The ideal student has a strong background in Analysis, Optimization and Linear Algebra. Experience in programming in Matlab, Julia, Octave, Maple, Mathematica is a definite asset. English
Programming, machine vision, machine learning, artificial intelligence, mechatronics, hardware and software systems, network and communication, internet of things.English
The Flexible Power Transmission for Renewable Energy Laboratory is hiring an internship student in electrical engineering with the background and experience in power systems, power electronics, numerical simulation and computer programming. The student should have demonstrated good understanding on electrical circuits, electromechanical devices, and electrical power systems by taking the corresponding electrical engineering courses. The preferred candidate will have hands-on experience on computer programming using C and MATLAB. The understanding of numerical modeling and simulation methodology and numerical solutions of ordinary differential equations are plus but not required.English



Students need to have excellent communication skills and have the ability to work independently and within a team. The student should also have general problem solving skills as well as a motivation for learning new technologies. The student is required to attend weekly research group meetings (2-3 hr) and to protect confidential research outcomes of the project.English
A strong background in linear algebra and probability is required. English

Le projet fournit l’opportunité d’explorer la réalité virtuelle et la plateforme Unity pour la visualisation scientifique. Un intérêt ou au moins une curiosité pour la réalité virtuelle et de bonnes capacités de programmation sont les seules compétences requises. Un niveau en mathématiques de première année d’université et de 3ieme année en informatique sont requis. Une expérience sur la plateforme Unity ou en réalité virtuelle est un atout mais n’est pas obligatoire. Une certaine connaissance de l'ingénierie du logiciel et/ou en interactions homme-machine sera utile, mais peut être enseignée au début du projet.  Both English and French
Any interested student should have a strong background in mathematics and statistics - hopefully including modern methods for regression, classification, and clustering. The ideal student will have some programming experience and be familiar with the R computing environment. I value independence, creativity in problem-solving, scientific writing skills, and a strong work-ethic for the students that I supervise.English
Any interested student should have a strong background in mathematics and statistics - hopefully including modern methods for regression, classification, and clustering. The ideal student will have some programming experience and be familiar with the R computing environment. I value independence, creativity in problem-solving, scientific writing skills, and a strong work-ethic for the students that I supervise.English
Any interested student should have a strong background in mathematics and statistics - hopefully including modern methods for regression, classification, and clustering. The ideal student will have programming experience and be familiar with the R computing environment. I value independence, creativity in problem-solving, scientific writing skills, and a strong work-ethic for the students that I supervise.English
The applicant must be a strong programmer. Prior experience in C/C++ and embedded development, including Arduinos is very valuable but not required. The student must be able to work in a group of software developers and follow an established software development process and toolchain (e.g. Jenkins). Knowledge of the implementation of database systems is also valuable.English
Students must be hard-working, think critically, be able to work in a team environment, and be well-organized. Self-sufficiency is required even though consistent guidance is provided. Interns are expected to take ownership of their project and have a strong desire to see their work to completion. This means that students will work to ensure that their work is suitable for publication. Students will be instructed in the use of project management (PM) techniques in order to ensure that their work remains on schedule and within scope. The PM tools will benefit students in their future work.English
The intern should ideally have a background in physiology and/or psychology. This will allow them to quickly learn the tools used to assess cerebrovascular, neurocognitive, and/or sensorimotor function post-concussion.English N/A
The intern should ideally have a background in physiology and/or psychology. This will allow them to quickly learn the tools used to assess cerebrovascular, neurocognitive, and/or sensorimotor function post-concussion.English N/A
must have excellent communication skills,good writing skills,must be able to analyze data, can work on excel, present data in different graph formatshave some experience working in the labThe student will have the opportunity to work in close collaboration with industrial partners. She/He will work in a group and learn from senior graduate students, post-docs and technicians. English Only English is okay.
Backgrounds in Science or Engineering are required. Student must have good lab skills in molecular biology handling small volume of liquids.  Creative and independent thinking skills are necessary for this position. Experience in programming (particularly in Matlab), optical microscopy, and bio-conjugation chemistry are preferred. All relevant background and experience related to this position including but not limited to: biophysics, single-molecule techniques, biosensor development, DNA nanotechnology, and molecular biology, will be seen as bonus.  English
Background in engineering or physics is preferred. Students in outside discipline but with proven instrumentation and building skills are also encouraged to apply. Students should have knowledge in optics and programming (Matlab and Labview preferred).  Students must also demonstrate strong creativity and independent problem solving skills.  Relevant background and experience related to this position including but not limited to: optical microscopy, 3D printing, single-molecule techniques will be seen as bonus.  English
Students of senior year of their biomedical engineering, mechanical engineering, materials engineering and science, or chemical engineering program will be considered. They should be comfortable and interested in working in an interdisciplinary biomedical research area, but the main laboratory is located in a mechanical engineering department. Written and verbal communication skills and problem solving skills will be essential and scientific computer skills such as Matlab, Solidworks, and Comsol will be assets. Also, students having experiences such as bionanomaterial synthesis, materials characterization, cell culturing, microfabrication, and soft lithography will be great benefits working in the laboratory but not necessary.English
Students of senior year of their biomedical engineering, mechanical engineering, materials engineering and science, or chemical engineering program will be considered. They should be comfortable and interested in working in an interdisciplinary biomedical research area, but the main laboratory is located in a mechanical engineering department. Written and verbal communication skills and problem solving skills will be essential and scientific computer skills such as Matlab, Solidworks, and Comsol will be assets. Also, students having experiences such as bionanomaterial synthesis, materials characterization, cell culturing, microfabrication, and soft lithography will be great benefits working in the laboratory but not necessary.English
Students of senior year of their biomedical engineering, mechanical engineering, materials engineering and science, or chemical engineering program will be considered. They should be comfortable and interested in working in an interdisciplinary biomedical research area, but the main laboratory is located in a mechanical engineering department. Written and verbal communication skills and problem solving skills will be essential and scientific computer skills such as Matlab, Solidworks, and Comsol will be assets. Also, students having experiences such as bionanomaterial synthesis, materials characterization, cell culturing, microfabrication, and soft lithography will be great benefits working in the laboratory but not necessary.English
Background in engineering or physics is preferred. Students in outside discipline but with proven instrumentation and building skills are also encouraged to apply. Students should have knowledge in optics and programming (Matlab and Labview preferred).  Students must also demonstrate strong creativity and independent problem solving skills.  Relevant background and experience related to this position including but not limited to: optical microscopy, 3D printing, single-molecule techniques will be seen as bonus.  English
The ideal candidate will have a blend of theoretical and computational skills.  In particular the candidate should be knowledge of the multivariate normal distribution, maximum likelihood and concepts of Bayesian inference.  The computational work will be carried out in R and it expected that the candidate will have a solid background in using R. English
- mathematical statistics - linear regression analysis- calculus up to 2nd year level, including knowledge of Taylor series- linear algebra, including matrix and vector analysis- knowledge of confidence intervals and hypothesis tests- familiarity witEnglish
The student should have a strong background in mathematics and have experience in writing proofs. The student must have taken at least one previous course in graph theory and preferably another course in discrete mathematics or combinatorics. Familiarity with matchings in graphs would be an asset. Depending on how the research project goes, some knowledge of topology and group theory might possibly also be useful.English
We are seeking an eager, hard-working student interested in the fields of developmental and cell biology, and advanced imagingtechnology. The project involves the use of hands on fly genetics, and quite a lot of imaging work using a scanning laser confocal microscope and image analysis software. Familiarity with these techniques would be a strong advantage. Previous experience in a research lab and knowledge of developmental biology/genetics would be be an asset as well. The student must be comfortable with the application and use of math and physics to biological problems.English
     The candidate must be enrolled in a Bachelor’s of Science program in biochemistry, and other related life sciences or biological sciences disciplines with solid academic standings. Strong communication and organization skills, eagerness to learn new experimental techniques, and attention to detail are also required. The ideal candidate would have strong interests in pursuing a career in research and have plans to pursue graduate studies in the future. English
Undergraduate dental students with interest in the area of elder abuse and neglect are encouraged to apply. They do not need to know anything about the topic, although they will be required to read and discuss in English about the topic with the supervisor/mentor. English skills have to be adequate for speaking, reading and writing.  Please contact me for further details or questions you might have: brondani@dentistry.ubc.caEnglish
Software knowledge:  Matlab, C/C++, Java, PythonComfortable working in the Unix or Linux environmentMechatronics, Electrical, or Computer Engineering trainingInstrumentation and hardware/software integration skillsStrong communication skills Outgoing and positive personalitySelf motivated and self startingStrong interest in the human aspects of robotics studies.  None English
Dental/dental hygiene student preferable with good communications skills and both written and knowledge comprehension. Background on some stats analysis using SPPS is advised, as well as knowledge on statistical inferences and interpretation. Please see more requirements below, as per 'Activities', and contact me for further information if needed.  Please contact me for further discussion about this project: brondani@dentistry.ubc.ca English
Computer programming skills/knowledge of multivariate statistics are not really required for this internship. What is required is a desire to learn about these methods, how to apply them to the study of hallucinations in schizophrenia, using functional neuroimaging. The intern will gain extremely valuable skills that would provide an excellent starting point for a career in cognitive neuroscience research. Most importantly, the intern must be easy to get along with, able to work well with a team. Working well with a team means being able to find the right balance between working independently and asking for guidance.English
The student who conducts this project is required to have taken at least one course in automatic control with high grade, to have strong skills in Matlab/Simulink, to have background in mechatronics (sensors, actuators, microcontrollers), and to be familiar with wind energy and utility-scale horizontal-axis wind turbine operations. A good written and oral communication skill in English is necessary. She/He must be hard-working, punctual and responsible.N/A English
The student who conducts this project is required to have had experiences in automotive engines, for example from student group activities (Formula, supermileage etc), have taken at least one course in automatic control with high grade, to have strong skills in Matlab/Simulink, to have background in mechatronics (sensors, actuators, microcontrollers), and to be familiar with automotive engines. A good written and oral communication skill in English is necessary. She/He must be hard-working and responsible.None English
Students need to have strong background in control engineering and signal filtering. Basic knowledge of programming including Matlab, C++, LabVIEW in system control is highly recommended. English
Students need to have strong background in structural engineering and minimum experience using finite element software. Basic knowledge of programing languages (such as Matlab, Python, C++) is preferred.English
Students need to have background in automatic and robotic control. Programing experience in Matlab, Python, C++, Simulink and LabVIEW is an assent.English
The student is required to have experiences and skills of carrying out laboratory tests. The student needs to have a good understanding of chemistryEnglish
The student is required to have experiences and skills of carrying out laboratory tests. The student needs to have a good understanding of chemistryEnglish

Schedule research interviewsAssist with interview completionTranscribe interviewsInput data into SPSS statistical softwareRun basic descriptive statistic analysesLearn about qualitative research and assist with design of qualitative analyses (likely Grounded Theory or equivalent research method)He/she will join a research team working on this project and will also be mentored by master's and doctoral students from my research lab working on this and other related projects.English No
Interest in psychology or education or willingness to learn about applied psychology training and educationAbility to read and write in EnglishAbility to typeBasic statistical knowledgeExperience in using SPSS or other statistical software is an asset (but fluency in Microsoft Excel would be enough to assist in learning SPSS)Interns will meet with each other weekly for research collaborative work Interns with attend lab meetings with other members of my research lab bi-weekly in May, June, and July and monthly in AugustInterns will meet with supervisor in person approximately bi-weekly in May, June, and July and monthly in August More additional meeting with supervisor available, upon need.English
The project involves some basic chemistry, fabrication, circuit design, electrical and mechanical testing, and perhaps the generation of a graphical user interface. Students will ideally have some knowledge of one or more of these areas, and an eagerness to learn.English
Interested candidates are welcome to apply. Experience in analytical chemistry, immunoassay and biosensor is a plus.We expect students with high motivation to join in this exciting research project.English
Interested candidates are welcome to apply. Experience in analytical chemistry, molecular biology and biosensor is a plus. We expect students with high motivation to join in this exciting research project.English
Background- Senior undergraduate student in Electrical Engineering - Background in electronics analysis and design- Knowledge of digital systems- Knowledge/interest in microcontrollers- Knowledge/interest in solar energy systemsSkills- Teamwork- Ability to clearly formulate a solution- Lab safety and hardware testing skills- Basic understanding of circuit simulation software- Good communication skillsEnglish
Background- Senior undergraduate student in Electrical Engineering - Background in electronics analysis and design- Knowledge of digital systems- Knowledge/interest in microcontrollers- Knowledge/interest in wind energy systemsSkills- Teamwork- Ability to clearly formulate a solution- Lab safety and hardware testing skills- Basic understanding of circuit simulation software- Good communication skillsEnglish
1. Background in tumor biology and immunology (e.g. courses or summer project)2. Cell culture3. Cell based assays. e.g. MTT/XTT assay and ELISA4. English proficiency5. Microsoft Office (Powerpoint, Excel, Word)Candidates should be self-motivated and highly interested in pursuing research as a career. Dr. Li is highly enthusiastic about recruiting talented interns as graduate students to his lab. This is a great opportunity for those who wish to pursue graduate study in Canada.English N/A
1. Background in drug delivery, pharmaceutics or chemical engineering (e.g. courses or summer project)2. Cell culture3. Molecular biology assays, such as qPCR, Western blot4. English proficiency5. Microsoft Office (Powerpoint, Excel, Word)Candidates should be self-motivated and highly interested in pursuing research as a career. Dr. Li is highly enthusiastic about recruiting talented interns as graduate students to his lab. This is a great opportunity for those who wish to pursue graduate study in Canada. English N/A
We are looking for a senior student with experience in the field of laser optics. Familiarity with ultrafast laser technology is a plus.N/A English
Undergraduate courses in ecology, and preferably freshwater ecology, will be important.  Some chemistry, statistics and knowledge of experimental procedures would be helpful.  The student will be involved with sampling and sorting of samples of invertebrates.English
The student should have background in ecology and biology, and it would be beneficial to have some training in freshwater ecosystems and invertebrate biology.  The student must be able to work in outdoor settings where these experimental facilities are located.  Students must also be capable of, or willing to learn, laboratory procedures including extensive microscope work, analytical work and taking other measurements.  The student must be capable of working within a team with other advanced students.English
strong quantitative skills, a strong background in operations research, statistics, applied probability would be preferred.Excellent communication skills, particularly English writingmastery of some software, such as Matlab, R, Stata, SAS, would be a strong plucThis internship would most benefit 3rd-year undergraduates who desire to apply for a PhD degree in North America (Canada or the US).English
Prior to the beginning of the internship, the student must have taken a course on analog circuit design, digital circuit design, signals and systems, and should be comfortable in using MATLAB. Although not necessary, it will expedite the project if the student already knows how to use either Cadence Spectre or/and Verilog/VHDL. NA English
A student with a keen interest in ecology, and especially an interest in biodiversity and ecosystem function.  Background in population and community ecology, along with training in experimental design are essential.  Strong quantitative skills and an appreciation of the roles of experiments in ecology are valuable.English
In short, if you are a good communicator and have hacked on large or complex systems, then you'll fit right in. Mathematical background a plus.More specifically, a solid candidate student would have the following skills:- excellent communication skills, both written and oral- experience with at least two popular programming languages, such as Java and C- basic knowledge of algorithms and algorithmic thinking- some experience building a non-trivial system (e.g., over 1000 lines of code)The following skills are nice-to-have, but are not required:- familiarity with formal methods (e.g., discrete mathematics, combinatorics, automata theory)English
In short, if you are a good communicator and have hacked on large or complex systems, then you'll fit right in.A solid candidate student would have the following skills:- excellent communication skills, both written and oral- experience with C, C++, and at least one more popular programming languages, such as Java or Python- basic knowledge of algorithms and algorithmic thinking- some experience building a non-trivial system (e.g., over 1000 lines of code)It helps if you have taken courses on operating systems/compilers/programming languages.English



In short, if you are a good communicator and have hacked on large or complex systems, then you'll fit right in. More specficially, this project will require extensive programming experience.A solid candidate student would have the following skills:- experience with GitHub- excellent communication skills, both written and oral- experience with at least two popular programming languages, such as Java and C- basic knowledge of algorithms and algorithmic thinking- some experience building a non-trivial system (e.g., over 1000 lines of code)English
In short, if you are a good communicator and have hacked on large or complex systems, then you'll fit right in. Mathematical background a plus.More specifically, a solid candidate student would have the following skills:- strong communication skills, both written and oral- experience with at least two popular programming languages, such as Java and C- basic knowledge of algorithms and algorithmic thinking- some experience building a non-trivial system (e.g., over 1000 lines of code)The following skills are nice-to-have, but are not required:- familiarity with formal methods (e.g., discrete mathematics, combinatorics, automata theory)English
The ideal student will have training and interests in animal cognition, animal behaviour and animal welfare, and will have experience working with cattle or other livestock. The student should be skilled at critically reading the scientific literature, at scientific writing, at independent data collection, and at data handling and descriptive data analysis. English
We would welcome applications from students with backgrounds in kinesiology, sport sciences, sport management, coaching, education (particularly physical education), sociology, cultural studies and/or disability studies. Experience with qualitative research methods and/or online survey methods is highly desirable. Students should have strong communication skills (in person and online) and strong writing abilities. This project will make use of many digital and online platforms including but not limited to email, blogging and social media. A background in using these tools is desirable.Students with disabilities are strongly encouraged to apply.This is an excellent opportunity for students interested in or considering pursuing a graduate degree (MA or PhD) in social or cultural sport studies (sociology of sport, sport policy, sport management, physical cultural studies, etc.).English
The ideal applicant will have a background in sociology, social work, psychology, or socio-cultural studies at an upper undergraduate or graduate level of training. The ideal applicant will have knowledge of sociological or psychological theories pertaining to gender and body image, as well as the sociology or psychology of ageing. It would be helpful if the student had taken at least one course in research methods as well as one course focused on qualitative research. The applicant must have strong written and oral communication skills. Previous volunteer or work experience with older adults would be a huge asset.English
The ideal applicant will have a background in sociology, social work, psychology, or socio-cultural studies at an upper undergraduate or graduate level of training. The ideal applicant will have knowledge of sociological or psychological theories pertaining to gender and body image, as well as the sociology or psychology of ageing. It would be helpful if the student had taken at least one course in research methods as well as one course focused on qualitative research. The applicant must have strong written and oral communication skills. Previous volunteer or work experience with older adults would be a huge asset.English
This project would be ideal for a student of Physics, Engineering, Neuroscience or Computer Science who has an interest in biomedical research.Experience with Unix, shell scripting, Matlab, Python or other programming languagues is desirable but not required.Experience with medical physics is desirable but not required.Experience with image analysis is desirable but not required.The student should be self-motivated and able to work independently, identifying and pursuing research goals without extensive supervision. (S)he should also be able to commmunicate results effectively, ask questions, and pursue research with enthusiasm.ENVIRONMENTThe work will be performed at the University of British Columbia (UBC) in Vancouver, Canada. Our research team consists of physicists, neurologists, radiologists, neuropathologists, computing scientists and technologists. The student will be provided with a desk and computing resources within UBC Hospital, which is on the main campus of UBC Vancouver is located on the west coast of Canada on the Pacific Ocean within the Coast Mountains It is consistently ranked highly in worldwide liveable city rankings, and recently hosted the 2010 Winter Olympics and Paralympics Outdoor activities such as skiing, hiking, kayaking, mountain biking and rock climbing make it a popular tourist destination.English
Expected Student Skills:1. Water laboratory work experience.2. Knowledge on organic pollutants behaviour and fate in water.3. Environmental chemistry skills.4. Able to use software, without supervision, for data processing, graphics, word processing.Other involved researchers: Postdoctoral fellow Karin BjorklundLearning Outcomes and Student Benefits:1. Advance knowledge on environmental chemistry and water pollution.2. Master various analytical techniques and use of advanced instrumentation, e.g. extraction of metals, BET surface area, X-ray photoelectron spectroscopy (XPS), elemental (CHNS/O) analyzer and gas chromatography–mass spectrometry (GC-MS).3. Data analysis, report preparation.4. Gain experience in field and laboratory experimental work.5. Meet with Dr. Loretta Li’s research group in the Department of Civil Engineering and be exposed to a variety of environmental research topics.English
The intern student is expected to have finished courses in basic genetics, molecular genetics, molecular biology, biochemistry, cell biology and plant biology (or equivalents). Most students in the biology program after third year of college education would meet the minimum requirement to be competent for the position. Student with self-learning capability, high motivation and curiosity in scientific explorations, and responsibility will be preferably considered. Lab experience is not mandatory, but favored. The student will enjoy a multi-cultural and multidisciplinary lab environment at UBC in Vancouver. Summer outdoor activities can also be very attractive for weekend activities. English NA
Qualifications:• The student must be currently enrolled in undergraduate studies.• Background in environment science, chemistry, environmental engineering, chemical and/or biological engineering is required to effectively communicate scientific information.• The student must be careful, honest and responsible for the reliability and validity of laboratory experiments.• Communication skills are required to collaborate with research members, be able to work independently as well as in a team• Be able to process data and plot resultsprefer students in senior years, strong background in analytical chemistry, experienced in laboratory analytical and experimental performance.English
Strong systems building skillsStrong programming experienceKnowledge of JavaScript is a plusEnglish
The project will involve making peptides, hyper branched polyglycerols, and conjugating them together. The student will learn how to carry out a peptide synthesis using a synthesizer, how to purify and characterize the products (e.g. using HPLC and mass spectrometry), and how to determine the activity of the peptide/HPG hydrogels (e.g. using MIC assays). In this project, the student will learn a number of different techniques, such as peptide synthesis, purification by HPLC, characterization of the crude and pure products by mass spectrometry, as well as activity measurements (MIC, minimal inhibitory concentration).I have been priviledged to work with many MITACS students in the past and the experience has been beneficial and appreciated by both the students and myself.English
A background in immunology, molecular biology, biochemistry, histology, medicine, cardiovascular and/or physiology and previous hands-on experience with techniques such as tissue culture, protein biochemistry, protease biology, immunoprecipitation and immunohistochemistry is an asset but not necessary. Experience working with mice would also be an asset, but not necessary. The laboratory is a dynamic, fast-paced environment, social and is highly interactive. An outgoing student with excellent social and communication skills and a good sense of humour are essential.English
Basic knowledge in genetics and molecular biology.English
Basic knowledge in genetics and microbiology.English
Background in neuroscience, medicine, health or life sciences, with interest in psychiatric illness. Previous laboratory experience, in particular familiarity with western blotting, PCR or immunohistochemistry is an advantage. Good organizational skills, and ability to follow protocols and keep accurate notes are essential.English
The ideal student should have strong knowledge of physics, mathematics and engineering applications. It is desirable that the student has experience in FEM programs (Abaqus or Ansys) and FE method, Matlab and modelling in materials science and engineering structures. Knowledge in C, C++ and other programming techniques is a plus.  Skills in molecular dynamics is a plus, but not required. Writing and speaking in English is essential.English
The student is expected to:- have solid programming experience and good command of C, Java, or a similar language;- be able to learn new programming languages and frameworks;- have a good understanding of mobile application environments (at least as an informed mobile user);- be detail-oriented and thorough. Additional desirable skills (optional):- experience with program analysis and mobile analysis frameworks (such as soot);- experience with machine learning techniques. English
The student is expected to:- have solid programming experience and good command of C, Java, or a similar language;- be able to learn new programming languages and frameworks;- have a good understanding of mobile application environments (at least as an informed mobile user);- be detail-oriented and thorough. Additional desirable skills (optional):- experience with program analysis and mobile analysis frameworks (such as soot);- experience with machine learning techniques. English
The student is expected to:- have solid programming experience and good command of Java, JavaScript, Python, or a similar language;- be able to learn new programming languages and frameworks;- have a good understanding of cloud environments (at least as an informed user);- be detail-oriented and thorough. Additional desirable skills (optional):- experience with cloud infrastructures, such as AWS, Azure, or BlueMix;- experience running containers, such as Docker and container managers, such as Kubernetes. English
The student must be in computer science, electrical engineering, biomedical engineering, or a related field. The student must have strong C++ programming skills, preferably with experience in an image analysis context. Ability to perform programming in a Linux environment is required. Basic knowledge of image segmentation and registration is required. A strong scientific interest in machine learning and medicine is required. Experience with medical imaging, especially MRI and CT, is desirable. Experience with batch processing using shell scripts is desirable.The position is in an interdisciplinary group and therefore ideally suited for a student who is technically skilled but has strong interests in applied, rather than purely theoretical, research. Our ultimate goal is to produce concrete results in the applied field (i.e., medicine).English
A highly motivated undergraduate student with a background in either chemistry, biochemistry, biology, chemical engineering or a related discipline is required. The individual will be expected to have some experience in standard chemical/biochemical laboratory techniques and be able to draft/write up lab reports. With the focus on chemical treatments of biomass with subsequent enzyme treatment, knowledge in biochemistry, chemistry and chemical engineering would be an asset. Similarly, a working knowledge of biological conversion of lignocellulosic biomass to fuels and chemicals using pretreatment, hydrolysis and fermentation would also be valuable.English
The candidate must be highly motivated, hard-working, an effective communicator, able to work as a member of a team and ideally interested in pursuing a career in research.  Technical instruction will be provided as needed by existing lab members but the successful candidate will be expected to apply the techniques learned to an independent research project mutually decided upon.  English
The candidate must be highly motivated, hard-working, an effective communicator, able to work as a member of a team and ideally interested in pursuing a career in research.  Technical instruction will be provided as needed by existing lab members but the successful candidate will be expected to apply the techniques learned to an independent research project mutually decided upon.  English
The main skills required for the project is the ability to search through online and other public sources (listed below), identifying relevant information, and critically engaging with that information. The student should also be broadly familiar with nuclear weapons issues. A background in security studies is desirable. Although the project will be carried out in English, the student should be conversant in French so as to be able to read official documents.English
The main skills required for the project is the ability to search through online and other public sources (listed below), identifying relevant parts of these texts and statements, and critically engaging with that material. The student should be broadly familiar with various aspects related to nuclear energy. The academic backgrounds mentioned above are preferred but students from other backgrounds who are interested in the topic are also welcome to apply. English
Applicants should have biochemistry or biomedical biology background. English
biochemistry, molecular biology, tumor biology and bioinformaticsEnglish
Completion of 3rd year Fluid Mechanics course.  Interest in learning about biofluids.  Interest in laboratory work.  Proficient in Excel and Matlab.  Ability to communicate in English, both verbally and in written format.  I agree with Mitacs' Policy on Research IntegrityEnglish
This modeling process will provide wide range of hands-on experience with computational techniques by using computer-aid design software (SolidWorks and Unigraphics NX), multi-purpose numerical programming (Matlab), and Multiphysics modeling (COMSOL and ANSYS). General knowledge in above mentioned software as well as basic cardiovascular anatomy and physiology is an asset.I agreee with MITACS' Policy on Reearch IntegrityEnglish No

- Run rheological testing on ferrofluid with no external magnetic field at room temperature and at 50 degrees Celsius (i.e. the working temperature of the gland seal).- Design and manufacture an add-on to a rheometer to allow measurements of rheological I agreee with Mitacs' Policy on Research IntegrityEnglish no
Strong interest in engineering research. Background in fluid mecanics and/or materials. Basic experimental skills.I confirm my agreeement with Mitacs' policy on Research IntegriyEnglish no
Strong interest in biomedical research. Background in fluid mecanics. Basic or advanced computational skills.I agree with Mitacs' Policy on Research IntegrityEnglish
The ideal student should have strong knowledge and passion about Physics, Mathematics and, possibly, Continuum Mechanics (Solids and Fluids). It is desirable that the student has experience in FEM, Matlab coding, modeling in materials science and engineering structures. Writing and speaking in English is essential. English
The ideal student should have strong knowledge and passion about Physics, Mathematics and, possibly, Continuum Mechanics (Solids and Fluids). It is desirable that the student has experience in FEM, Matlab coding, modeling in materials science and engineering structures. Writing and speaking in English is essential. English
The student should have a strong understanding of Genetic principles, and laboratory experience in Molecular Biology.  Courses in Biochemistry and Statistics will also be beneficial.  They should be comfortable in a laboratory environment where precision is required in pipetting and preparing reagents.  Analysis of data involves utilization of quantitative PCR and pyrosequencing machines, and then utilization of exel spreadsheets for computation.  In addition, assessment of data from large publically available datasets would benefit from familiarity with bioinformatic analysis using R  or related programs.  English
The ideal student should have strong knowledge and passion about Physics, Mathematics and, possibly, Continuum Mechanics (Solids and Fluids). It is desirable that the student has experience in FEM, Matlab coding, modeling in materials science and engineering structures. Writing and speaking in English is essential. English
The ideal student has a background in physics or engineering physics (2nd year or higher) and some experience with developing software for the analysis and computation of scienctific data, ideally imaging data in two and three dimensions. Students of Electrical Engineering or Computer Science who have an interest in biomedical research, as well as neuroscience students with a strong interest in imaging and software development are welcome to apply. Basic knowledge of magnetic resonance imaging (MRI) and Matlab or Phython are a plus. The student should also be interested in biomedical applications and interdisciplinary research related to brain imaging. The work will be performed at the UBC MRI Research Centre on the main campus of the University of British Columbia in Vancouver. The UBC MRI Research Centre has a 7 Tesla small bore MRI and a 3 Tesla MRI for human studies. We also acquire data at BC Children's Hospital using an MRI scanner that is equipped with an MRI compatible incubator. A Linux computer workstation will be provided to the student. Our research team consists of physicists (from undergraduate students to University professor) and we collaborate with neurologists and radiologists. Vancouver is located in western Canada between the Pacific Ocean and the Coast Mountains. It is famous for its multicultural atmosphere and its close proximity to various outdoor activities, such as skiing, hiking, mountain biking  and rock climbing. Every year, Vancouver ranks among the top 5 cities worldwide in terms of quality of living.Ideally, students would spend the full 12 weeks at our lab. Shorter durations are possible and the start dates are flexible. Our work hours are flexible and there will be plenty of opportunities to explore British Columbia. After these 12 weeks, students will have a good basic understanding of MRI, be familiar with Matlab and have gained experience in working in an interdisciplinary environment. English
The student should have taken a course on analysis of algorithms and, ideally, courses on geometry and graph theory.none English
Students should have a basic knowledge of inorganic chemistry and a strong interest in chemical bonding. The student will learn a series of chemical techniques that are not typically used in more traditional chemical laboratories. Students are expected to be self-motivated and willing to learn new things.English
Basic computing skills. Some programming experience would be a great asset although definitely not required.My research group has interests in a broad range of areas spanning biological and inorganic catalytic processes. This project is one example of the possible projects that can be undertaken in my laboratories. Under the right circumstances, it would be possible to create a different project to match the interests and strengths of the student.English
We expect the student to be from mining engineering, geological engineering, geosciences or earth sciences. Or could be from computer science, electrical and computer engineering, as well as statistics and mathematics, with background in mining or geosciences. Interest or background in sensors is beneficial. English
The student are required to have skills/background in mechanics of material, structural analysis, engineering material.    Strengths in computer analysis, mathematics, data analysis are desirable.  Teamwork and communication skills are also required.  English
The student requires good background and skills in: structural engineeirng, mechanics, data handling, data analysis and spreadsheet processing.  The student will work in a team environment and therefore ability to communicate in English is needed.Interests and strengths in conducting experiments and/or computer analysis are assets. None English
Students will be pursuing a bachelor's degree in chemistry and will have an interest in continuing on in research at the post-graduate level.  Students should have a keen interest in synthetic chemistry (organic and/or inorganic).  Previous research laboratory experience is an asset, but not required.  Students will be required to maintain a laboratory notebook, complete experiments in a safe and controlled manner, participate in group-meetings, assemble bi-weekly reports that  summarize research progress, present their work to the group upon project completion and support the maintenance of a tidy, organized and collaborative laboratory work environment.    Students looking to build their research network in a diverse and multi-national group are encouraged to apply.  English
Students will be pursuing a bachelor's degree in chemistry and will have an interest in continuing on in research at the post-graduate level.  Students should have a keen interest in synthetic chemistry (organic and/or inorganic).  Previous research laboratory experience is an asset, but not required.  Students will be required to maintain a laboratory notebook, complete experiments in a safe and controlled manner, participate in group-meetings, assemble bi-weekly reports that  summarize research progress, present their work to the group upon project completion and support the maintenance of a tidy, organized and collaborative laboratory work environment.    Students looking to build their research network in a diverse and multi-national group are encouraged to apply.  English
Students should have good organic and inorganic synthetic chemistry skills.  Familiarity with polymer is desirable but not necessary.English
This project requires student with education background in Biological Sciences, Medical Sciences, Molecular Biology, Neuroscience, Genetics, Biochemistry, Pharmacology, or Psychology. The students with molecular or behavioral technique or medical training are preferred. Students with some lab experience would better fit to work on the project.English
The ideal student will have an undergraduate background that includes undergraduate courses and laboratories in analytical chemistry, organic chemistry, and some introductory biochemistry or biology. A basic understanding of fluorescence spectroscopy and imaging, and the associated instrumentation will be useful. A basic knowledge of amino acids, nucleic acids, proteins, and enzymes will also be helpful.  Coursework or some other background in nanotechnology is not required but would be an asset. Perhaps the most important qualifications are that the student is motivated, enthusiastic, hard working, attentive to detail, and good with their hands in the lab.English
Programming (object-oriented prefered, but not requred). Systems development desired but not required.We have had very successful experience with internship students. Vancouver is a beautiful city and a great place to spend the summer. We are flexible on internship start and end dates.English



No requirements are needed for this work, but experience in computer programming, math or statistics are useful.We have had very successful experience with internship students. Vancouver is a beautiful city and a great place to spend the summer. We are flexible on internship start and end dates.English
This project is suitable for a student who is interested in visual perception, visual neuroscience, psychophysics. A student who has a quantitative background and interested in psychology would be a good match. Basic programming skills, basic statistical knowledge, familairity with Matlab, Adobe Photoshop, specialized experimental softwares such as Superlab, experience with behavioural testing of human participants are a definite plus. Since the project involved recruiting East Asian observers living in Vancouver, ability to speak and read/write in a dialect of Chinese (e.g. Mandarin or Cantonese) would be a definite plus. English Chinese would be a definite plus
Physics or chemistry students with experience on physical chemistry experiments or spectroscopy are encouraged to apply.English
fundamentals of opitcal device physics and fabrication are requiredknowledge on semiconductor energy band diagram is requiredfundementals of cleanroom fabrication techniques are desiredknowledge in photodiodes and lasers is a plusdevice simulation experience using commercial tools is a plusEnglish No. 
fundamentals of opitcal device physics and fabrication are requiredknowledge on semiconductor energy band diagram is requiredfundementals of cleanroom fabrication techniques are desiredknowledge in photodiodes and lasers is a plusdevice simulation experience using commercial tools is a plusEnglish No. 
Veterinary or Animal Science students that have already experience with production animals. Previous research experience with livestock is desired. Basic course work on biochemistry, physiology, dairy and beef cattle production. English
Veterinary or Animal Science students that have already experience with production animals. Previous research experience with livestock is desired. Basic course work on biochemistry, physiology, dairy and beef cattle production. English
Computer vision is a very broad, active area, much of it driven by methods in machine learning and optimization as well as signal processing and many areas of mathematics.  We also create large interactive software systems for processing video.  The student should have excellent software skills as well as mathematical maturity.English
The project requires understanding of mechanics of materials and basic experimental techniques for material and structural testing. Project will involve plate buckling and ultimate strength, which is different than column buckling. Basics of welding imperfections in metals (geometrical and stress-based) and finite element analysis will be seen advantageous. Good verbal and writing language skills will be beneficial.English
No specific discipline is required. We are seeking a highly motivated intern  with critical thinking and analysis skills, and an interest in design, policy and  business innovation.  Likely candidates could come from business, policy studies, international relations, applied entrepreneurship or design.Former research experience will be valued and/or basic understanding of mixed-methods research, as well as the ability to work independently and with team members.Looking forward to another excellent Globalink student (or two) to join the Policy Studio and d.studio team.English
Some laboratory experience is required. Students should be comfortable working with delicate experimental apparatuses.English
The primary skill this project requires is realistic animation of three-dimensional faces. The candidate may explore a variety of different software solutions.Additional background that may be useful (but is not required): -Human anatomy/medical illustration-Face animation-Speech technology-Openness to insights from other disciplinesIt is likely that the successful candidate would be enrolled in an art or fine art degree. However, we do not rule out students with exceptional animation skills enrolled in other degree programs.English
Some laboratory experience is required. Students should be comfortable working with delicate experimental apparatuses.English
C/Java programming.  Shell programming.  Familiarity with big-data analytics frameworks is a big plus.English
The Globalink student should have an interest interests in system-level C programming (operating systems), software engineering, compiler design and modern computing architectures (e.g., GPUs).The student should have a strong background in software development and be competent in system-level C programming. Previous experience with LLVM compiler infrastructre is preferable but not required. English
Enthusiasm and autonomy. Strong programming experience with C/C++. Strong background in data structures and algorithms. Background in graph algorithms and prior experience with CUDA or OpenCL is not required, but is a strong advantage.English
We are looking for an enthusiastic student with strong C programming background.  Prior experience with Linux-based development environment and tools is a plus.  English
Enthusiasm and autonomy. Strong programming experience with C/C++. Strong background in data structures and algorithms. Background in graph algorithms and prior experience with CUDA or OpenCL is not required, but is a strong advantage.English
English,knowledge of Classical Chinese textsknowledge of Buddhism and East Asian ReligionsEnglish
The ideal student should have strong knowledge of physics, mathematics and engineering applications. It is essential that the student has experience in FEM programs (Abaqus or Ansys) and FE method, Matlab and modeling in materials science and engineering structures. Knowledge in C, C++ and other programming techniques is a plus. Writing and speaking in English is essential.English
The ideal student should have strong knowledge of physics, mathematics and engineering applications. It is desirable that the student has experience in FEM programs (Abaqus or Ansys) and FE method, Matlab and modeling in materials science and engineering structures. Knowledge in C, C++ and other programming techniques is a plus.  Skills in molecular dynamics is a plus, but not required. Writing and speaking in English is essential.English
The ideal student should have strong knowledge of physics, mathematics and engineering applications. It is desirable that the student has experience in FEM programs (Abaqus or Ansys) and FE method, Matlab and modeling in materials science and engineering structures. Knowledge in C, C++ and other programming techniques is a plus.  Skills in molecular dynamics is a plus, but not required. Writing and speaking in English is essential.English
Cell culture; microscopy; flow cytometry; RNA extraction; sequencing; data analysis.English
The student will require advanced bioinformatics skills, including those described in the Research Project above.  Additional background in genetics would be of use, since the student could also investigate sequence variation in the RNA data.English
Biology, Biomedicine, Statistics, Bioinformatics, R-programming, and/or specific interest/expertise in one or more of the diseases listed above.English
Successful applicants will possess strong organizational skills and attention to detail. A willingness and ability to problem solve and think critically is essential, as is demonstrated previous experience with field and laboratory work. Applicants' resumes should include a summary of field and laboratory course work completed and any applicable employment or volunteer experience.  The applicant must be willing to work outside in adverse weather.English
Experience with synthetic chemistry is desired, along with basic proficiency in analytical techniques such as NMR, IR, mass spec and X-ray crystallography.  An interest in applied materials chemistry is an asset.English
The student is expected to:- have solid programming experience and good command of Java, JavaScript, Python, or a similar language;- be able to learn new programming languages and frameworks;- have a good understanding of Git environment (at least as an informed user);- be detail-oriented and thorough. Additional desirable skills (optional):- experience with program analysis and formal verification;- experience with qualitative research; - experience with machine learning techniques. English
Students in chemical engineering are preferred but related degrees are welcome; familiarity with mass balances, mass transfer, and kinetics is essential.  Experience safely operating reactors, and analytical systems such as liquid chromatography would be advantageous.  Previous experience with Microsoft Excel and MatLab is desired.  The student should be self-motivated and capable of working independently but also able to work collaboratively.  The student must be able to identify, prioritize, and complete tasks to reach the desired outcome in a safe, efficient, and innovative way.  The student should be curious, and have strong reasoning skills.  Strong communication skills, especially written, are critical. English
The ideal student has a background in physics or engineering physics (2nd year or higher) and some experience with developing software for the analysis and computation of scienctific data, ideally imaging data in two and three dimensions. Students of Electrical Engineering or Computer Science who have an interest in biomedical research, as well as neuroscience students with a strong interest in imaging and software development are welcome to apply. Basic knowledge of magnetic resonance imaging (MRI) and Matlab or Phython are a plus. The student should also be interested in biomedical applications and interdisciplinary research related to brain imaging. We are aware that German students may not be able to start their internship until the end of July or early August. Please be assured that this is no problem for our lab and that MITACS is aware of this particular situation for German students. The work will be performed at the UBC MRI Research Centre on the main campus of the University of British Columbia in Vancouver. The UBC MRI Research Centre has a 7 Tesla small bore MRI and a 3 Tesla MRI for human studies. We also acquire data at BC Children's Hospital using an MRI scanner that is equipped with an MRI compatible incubator. A Linux computer workstation will be provided to the student. Our research team consists of physicists (from undergraduate students to University professor) and we collaborate with neurologists and radiologists. Vancouver is located in western Canada between the Pacific Ocean and the Coast Mountains. It is famous for its multicultural atmosphere and its close proximity to various outdoor activities, such as skiing, hiking, mountain biking  and rock climbing. Every year, Vancouver ranks among the top 5 cities worldwide in terms of quality of living.Ideally, students would spend the full 12 weeks at our lab. Shorter durations are possible and the start dates are flexible. Our work hours are flexible and there will be plenty of opportunities to explore British Columbia. After these 12 weeks, students will have a good basic understanding of MRI, be familiar with Matlab and have gained experience in working in an interdisciplinary environment. English
The ideal student has a background in physics or engineering physics (2nd year or higher) and some experience with developing software for the analysis and computation of scienctific data, ideally imaging data in two and three dimensions. Students of Electrical Engineering or Computer Science who have an interest in biomedical research, as well as neuroscience students with a strong interest in imaging and software development are welcome to apply. Basic knowledge of magnetic resonance imaging (MRI) and Matlab or Phython are a plus. The student should also be interested in biomedical applications and interdisciplinary research related to brain imaging. We are aware that German students may not be able to start their internship until the end of July or early August. Please be assured that this is no problem for our lab and that MITACS is aware of this particular situation for German students. The work will be performed at the UBC MRI Research Centre on the main campus of the University of British Columbia in Vancouver. The UBC MRI Research Centre has a 7 Tesla small bore MRI and a 3 Tesla MRI for human studies. We also acquire data at BC Children's Hospital using an MRI scanner that is equipped with an MRI compatible incubator. A Linux computer workstation will be provided to the student. Our research team consists of physicists (from undergraduate students to University professor) and we collaborate with neurologists and radiologists. Vancouver is located in western Canada between the Pacific Ocean and the Coast Mountains. It is famous for its multicultural atmosphere and its close proximity to various outdoor activities, such as skiing, hiking, mountain biking  and rock climbing. Every year, Vancouver ranks among the top 5 cities worldwide in terms of quality of living.Ideally, students would spend the full 12 weeks at our lab. Shorter durations are possible and the start dates are flexible. Our work hours are flexible and there will be plenty of opportunities to explore British Columbia. After these 12 weeks, students will have a good basic understanding of MRI, be familiar with Matlab and have gained experience in working in an interdisciplinary environment. English
Students in chemical engineering are preferred but related degrees are welcome; familiarity with mass balances, mass transfer, and kinetics is essential.  Experience safely operating reactors, and analytical systems such as liquid chromatography would be advantageous.  Previous experience with Microsoft Excel and MatLab is desired.  The student should be self-motivated and capable of working independently but also able to work collaboratively.  The student must be able to identify, prioritize, and complete tasks to reach the desired outcome in a safe, efficient, and innovative way.  The student should be curious, and have strong reasoning skills.  Strong communication skills, especially written, are critical. English
Students majoring in Chemistry or Biochemistry or Material Engineering are preferred, prior experience with protein engineering is a plus but not mandatory English No
The applicant will generally have a background in mechatronics and/or biomechanical engineering.  A solid base of dynamics, kinematics, robotics and controls principles is desirable.  Knowledge of machine elements and mechanism design is highly desirable.  The applicant will be working primarily with simulation/design tools such as MATLAB/Simulink and SolidWorks. A working knowledge of LabVIEW is essential.  Real-time programming experience of mechatronic systems is desirable.In a teamwork model that works well in our highly interdisciplinary lab, the intern will work closely with a Master's and/or PhD student for daily supervision of tasks, and will meet with the faculty supervisors on a weekly basis.English
The applicant will generally have a background in mechatronics and/or biomechanical engineering.  A solid understanding of dynamics, kinematics and robotics principles is essential, and an understanding of controls is desirable.  Knowledge of machine elements and mechanism design is highly desirable.  The applicant will be working primarily with simulation/design tools such as Matlab/SImulink, OpenSim, ROS-Gazebo and SolidWorks. Familiarity with some of these, as well as more general languages such as C++,  is essential.  n/a English
The applicant will generally have a background in biomedical engineering.  Required Expertise:- Interested in the design of human-computer interfaces- Experienced with Solidworks- Knowledgeable about 3-D printing- Able to assemble electronic devices- Proficient at soldering- Has excellent documentations skills- Able to work effectively in a multidisciplinary team-based settingAssets:- Ability to code in C++ or C#- Interested in assisting with human subjects testing with persons with physical disabilities- Has excellent verbal communication skills- Knowledgeable in LabVIEW usen/a English
The project requires understanding of mechanics of materials, nonlinear material behavior and the basics of the finite element method. Familiarity with plate buckling (differences to column buckling) will be appreciated. Preference will be given to the candidates that are familiar with commercial finite element software like Abaqus or Ansys. You need to understand the theory, but you can learn the software here.English
The project requires understanding of structural mechanics, analytic optimization (basics of calculus and function analysis) and programming. Previous experience with programming in Matlab will be considered an asset. Furthermore, experience with using some of the evolutionary algorithms will be very beneficial, but even if not, you are encouraged to apply and you will learn here. Good communication skills are required. English
The ideal applicant will have a strong interest and demonstrated competence in at least two combustion related fields (i.e. thermodynamics, chemistry, fluid dynamics and heat transfer). Experience, or the desire to gain experience, in experimental methods and computer design and simulation tools are a must. A passion for problem solving and understanding and improving physical systems is essential!English
Strongly PreferredStatistical knowledge including linear and logistic regression etc.Basic understanding of genetics conceptsFamiliarity with Linux operating system and shell scriptsTime management skillsAbility to work both independently and in a team environmentExcellent verbal and written communication skillsPreferred but not necessary:Experience using perl, python or R programming languagePrevious experience in population genetics and/or analysis of high-throughput genetic dataExperience with High Performance Computing clusters (HPC) or cloud computingFamiliarity with Big DataEnglish
The research described above will take place in a team of scientists and technicians, and the student could contribute on various levels depending on his or her skills and background.Engineering skills are highly advantageous - especially electrical, computer, and/or mechanical engineering.A background in physics including quantum mechanics, atomic physics, and optics is also highly desired.Experience programming and computational modeling is also extremely beneficial.none. English none.
The research described above will take place in a team of scientists and technicians, and the student could contribute on various levels depending on his or her skills and background.Engineering skills are highly advantageous - especially electrical, computer, and/or mechanical engineering.A background in physics including quantum mechanics, atomic physics, and optics is also highly desired.Experience programming and computational modeling is also extremely beneficial.none. English none.
An eligible candidate would have an academic background in developmental studies of children and youth. Experience working with young people is an advantage, and pleasure working with children is a necessity. The position requires study and training in ethical procedures for working with children, teachers, parents, and schools. Ease accessing relevant research literature in our area of study is important. Training in conducting interviews and focused discussions is provided. Routine data collection skills is taught and data entry, interview transcription and coding is expected. Written research reports is also guided. Willingness to learn new skills is as important as proficiency. English
The student needs programming skills and preferably proficiency with Python3 and modern web tools, including JavaScript (ECMA 6), HTML and CSS. Previous experience with d3 is an asset.You should have an introductory course in artificial intelligence (but this is not essential).English
We require knowledge of basic AI algorithms and programming skill in Java. Experience with designing and evaluating user interfaces is useful.English
A general understanding of electrochemistry and some understanding of surface chemistry is an asset. A good work ethic is critical as is an inquisitive mind. Experience in working with electrochemical systems is an asset but not essential. Some instrumental methods used are unique to our laboratory and will be taught during the work term. Knowledge and a working experience of simple computer programming is an asset.English
A general understanding of electrochemistry and some understanding of surface chemistry is an asset. A good work ethic is critical as is an inquisitive mind. Experience in working with DNA is an asset but not essential. The instrumental methods are unique to our laboratory and will be taught during the work term. Knowledge and a working experience of simple computer programming is an asset.I confirm that I agree with the Mitac's policy on research integrityEnglish
The ideal student will have an interest in applied research working on a real-world challenge facing a remote mining region. They should be comfortable in performing a literature review, undertaking computer modelling and learning new skills, and should be capable of working independently and in a team.Experience with ArcGIS, R and/or network analysis programs (e.g. UCINET) is desirable, but not essential.English
The ideal student will have an interest in applied research working on a real-world challenge relating to the mining sector. They should be comfortable in performing a literature review, undertaking computer modelling and learning new skills, and should be capable of working independently and in an interdisciplinary team with students from diverse backgrounds.Experience with MCDA and R is desirable, but not essential.English
The project requires understanding of physical/welding metallurgy, mechanics of materials and the finite element method. Previous experience with Abaqus or Ansys will be considered an asset, as well as some programming package like Matlab. Good communication skills will be beneficial. English



A basic understanding of mineralogy and spectroscopy is required, and exposure to economic geology, mining engineering and/or geochemistry would be beneficial. A keen interest in “big picture thinking” is considered a valuable asset and there could be opportunity for direct collaboration with others in the research cluster depending on the intern’s interests and skill sets. English
The candidate for this Globalink Research Internship position in the Jean lab should have demonstrated practical laboratory skills in biochemistry and molecular biology. In addition, demonstrated laboratory experience with basic cell culture protocols is preferred. She/he should have a proven ability to learn new techniques and the operation of complex scientific equipment. Computer experience is required (internet searches, Microsoft Office, and data analysis software).  She/he should also have demonstrated the ability to organize and complete research assignments autonomously. This position requires effective oral and written communication, interpersonal, analytical, and organization skills.  Dr. Jean’s laboratory is located in the UBC Life Sciences Institute. UBC Life Sciences research is ranked #1 in Canada and #20 in the world. The University of British Columbia is one of North America's largest and most prestigious public research and teaching institutions and is consistently ranked among the world's 40 best universities. Surrounded by the beauty of the Canadian West, it is a place that inspires bold, new ways of thinking that have helped make it a national leader in areas as diverse as fisheries research, Asian research, sustainability and research commercialization. The university is located in Vancouver – an energetic, safe and multi-cultural city that frequently gets rated as one of the most livable cities in the world. Our natural surroundings are truly spectacular with fantastic outdoor recreation opportunities. UBC itself is situated on a peninsula, surrounded by water and forest habitat. We invite you to watch videos about UBC and Vancouver (https://www.youtube.com/user/UBC).English
The candidate for this Globalink Research Internship position in the Jean lab should have demonstrated practical laboratory skills in molecular biology and cellular biology. In addition, demonstrated laboratory experience with PCR assays and basic cell culture protocols is preferred. She/he should have a proven ability to learn new techniques and the operation of state-of-the art scientific equipment. Computer experience is required (internet searches, Microsoft Office, and data analysis software).  She/he should also have demonstrated the ability to organize and complete research assignments autonomously. This position requires effective oral and written communication, interpersonal, analytical, and organization skills.  Dr. Jean’s laboratory is located in the UBC Life Sciences Institute. UBC Life Sciences research is ranked #1 in Canada and #20 in the world. The University of British Columbia is one of North America's largest and most prestigious public research and teaching institutions and is consistently ranked among the world's 40 best universities. Surrounded by the beauty of the Canadian West, it is a place that inspires bold, new ways of thinking that have helped make it a national leader in areas as diverse as fisheries research, Asian research, sustainability and research commercialization. The university is located in Vancouver – an energetic, safe and multi-cultural city that frequently gets rated as one of the most livable cities in the world. Our natural surroundings are truly spectacular with fantastic outdoor recreation opportunities. UBC itself is situated on a peninsula, surrounded by water and forest habitat. We invite you to watch videos about UBC and Vancouver (https://www.youtube.com/user/UBC).English

The student's role will be to design and implement the front-end controls and visualizations for an AI application. Visualization includes insights and performance feedback of the AI system. Controls will allow users of the developed system - which include geologists and business managers - to provide domain knowledge and query the underlying AI model. The student's work will directly assist these non-tech-savvy users. The student will be expected to research front-end technologies and choose one that best suits the task. This project is unique in that we have an innovative application of AI that provides inference of geological and mineralogical properties of rock samples. The student will gain experience in applying artificial intelligence to a practical problem while working on this project.The student will have flexibility in designing the system and if given a problem will experiment to discover possible solutions. Work will be performed at our beautiful campus with a view of the ocean with flexible work hours.English
- Software programming skills required (Python preferred; Java/Julia/C/C++ also acceptable)- Basic knowledge of web-technologies (HTML5, JavaScript, CSS)- Previous exposure to data science, machine learning, or artificial intelligence algorithms desirabEnglish
The candidate for this Globalink Research Internship position in the Jean lab should have demonstrated practical laboratory skills in biochemistry and molecular biology. In addition, demonstrated laboratory experience in Western blotting techniques, proteomics, and PCR-based detection methods is preferred. She/he should have a proven ability to learn new techniques and the operation of complex scientific equipment. Computer experience is required (internet searches, Microsoft Office, and data analysis software).  She/he should also have demonstrated the ability to organize and complete research assignments autonomously. This position requires effective oral and written communication, interpersonal, analytical, and organization skills.  Dr. Jean’s laboratory is located in the UBC Life Sciences Institute. UBC Life Sciences research is ranked #1 in Canada and #20 in the world. The University of British Columbia is one of North America's largest and most prestigious public research and teaching institutions and is consistently ranked among the world's 40 best universities. Surrounded by the beauty of the Canadian West, it is a place that inspires bold, new ways of thinking that have helped make it a national leader in areas as diverse as fisheries research, Asian research, sustainability and research commercialization. The university is located in Vancouver – an energetic, safe and multi-cultural city that frequently gets rated as one of the most livable cities in the world. Our natural surroundings are truly spectacular with fantastic outdoor recreation opportunities. UBC itself is situated on a peninsula, surrounded by water and forest habitat. We invite you to watch videos about UBC and Vancouver (https://www.youtube.com/user/UBC).English
Having an understanding of user centred design and existing assistive technologies would be beneficial. The student should be familiar with ethical requirements for conducting human research. A willingness to learn how to collect and analyze qualitative data is essential for this project. The student will need to have good communication skills to facilitate focus groups and excellent creativity to integrate participant suggestions in the development of potential mock-ups. Writing skills will facilitate communication of the findings for submission in a peer reviewed publication.English
This project is at the intersection of web development, communications, and health sciences. A qualified candidate will have background/skills in at least one of those three domains, and an interest in learning from the others:Web development:  Studying computer science, media studies, or comparable field. Basic statistics required, coursework in health sciences or business an asset. Communications: Studying business, marketing, communications, film, education, or comparable field. Basic statistics required, coding skills and course work in health sciences an asset. Health sciences: Studying health sciences, psychology, or comparable field. Basic statistics required, coding skills and coursework in business an asset.English
A successful applicant should have interest, knowledge, and/or skills related to mental health and substance use. Further interest or experience related to harm reduction approaches and research methodology are assets. Students in programs related to health sciences, neuroscience, psychology, pharmacology, biostatistics, public health and medicine are preferred. Courses in research design and statistics are an asset. Strong skills in spoken and written English are important.The position is somewhat flexible and can be adapted to emphasize data management, statistical analysis, literature review or scientific writing based on the successful applicant's expertise and interests.English Persian language is an asset, but not required. 
The student needs strong written and oral English language skills. He or she should also have knowledge of Classical Chinese texts and Buddhism and east Asian religionsEnglish
1) Basic training in biology and chemistry. 2) Laboratory experience required. 3) Preferred experience in any of the following: Molecular or cell biology, biochemistry, botany, entomology, agriculture, field ecology4) Strong communication and organization skills. English
The ideal student will have an interest or background in education and/or engineering.He/she should be comfortable in conducting interviews, note-taking and report writing, and should be capable of working independently and in an interdisciplinary team with people from diverse backgrounds.Ideally he/she will also have an interest in improving education within developing countries. Some knowledge of water issues and the mining sector is desirable, but not essential.English
It is expected that the Mitacs Globalink Research Intern should have basic knowledge on and a keen interest in 3D laser scanning and 3D printing.  Successful completion of a fundamental undergraduate course on object oriented programming is required.  Prior experience in engineering software development using C++ is definitely an asset but not required.  The Mitacs Intern will need to interact often with the other members in our research group to complete the project work.  So, strong interpersonal skills in a professional working environment are highly desirable.English
A successful applicant should have an interest in cognition, mental health, addiction, and serving vulnerable populations. Students in programs related to health sciences, neuroscience, psychology, and medicine are preferred. Courses in research design and statistics are an asset. Strong skills in spoken and written English are important, as communicating clearly with BCMHA patients is one of the major challenges of the position. The position is somewhat flexible and can be adapted to emphasize data collection, patient interaction, analysis, or writing based on the successful applicant's expertise and interests. English
Students in programs related to health sciences, neuroscience, psychology, and medicine are preferred. Courses in research design and statistics are an asset. Interest or experience in imaging (particularly fMRI) or in cognitive control is an asset. Interest or experience related to mental health and addictions is an asset. The successful candidate will be working with a small research team and vulnerable participants, so a student with good interpersonal skills and strong English is ideal. The position is somewhat flexible and can be adapted to emphasize data collection, patient interaction, analysis, or writing based on the successful applicant's expertise and interests. English
The student should have basic understanding of machine learning concepts and should be competent in java and python. Knowledge of computing clusters, statistics, and game theory will be an asset.English
The student should have strong coding skills (especially in Python), and furthermore be good at rapid prototyping, distributed computation, and working both independently and as part of a team. Background in microeconomics or development economics would be valuable but not necessary.English
Knowledge of communication systems fundamentals and familiarity with circuit-level design particularly using CMOS technology are beneficial to this research. Since the student(s) will be working with other researchers, they are expected to have good communication and team-working skills. They will further develop and improve such design, communication and teamwork skills during the course of this research. English
Adequate knowledge in: chemistry,  adsorption/desorption processes, environmental pollution  and remediation (specifically on air pollution), instrumental analysis (e.g. GCMS, GCFID, ...), would be very helpful.background  in material science particularly in synthesis of inorganic and organo-metal compounds would be an assetEnglish
Adequate knowledge in: analytical and organic chemistry,  biological science, adsorption/desorption processes, environmental pollution  and remediation (specifically on water pollution), instrumental analysis (e.g. ICP, HPLC, ...), would be very helpful.Background  in material science particularly in synthesis of inorganic and organo-metal compounds would be an assetEnglish
The intern should have a background in either civil engineering, materials science, or a related field. The candidates further need to meet following criteria:• Interest in timber engineering;• Willingness to work in a laboratory environment;• Demonstrated proficiency in written and spoken English.none English
The applicants should study for a degree in either civil engineering, wood science, or mechanical engineering. The candidates further need to meet following criteria:• Strong interest in timber engineering;• Willingness to work in a laboratory environment;• Demonstrated proficiency in written and spoken English.none English
The intern should have a background in either civil engineering, mechanical engineering, materials science, or a related field. Knowledge and experience in using finite element software is required. The intern further needs to be interested in the area of timber engineering and be proficient in English.English
Excellent Math Skills, Computer Programming Skills, GPU based programmingEnglish
Excellent Math Skills, Computer Programming Skills, GPU based programmingEnglish
Excellent Math Skills,  Excellent Web-based Programming SkillsN/A English
Required-Background in health sciences, population health, public health, medicine or nursing-High personal motivation, self-management, and detail-orientation-Take responsibility meeting deadlines and making progress without direct supervision-Enjoy interacting with people-Interested in aging, gerontology, and technology-Enthusiasm and willingness to learn new software and research methodsWillingness to:-Perform literature search and synthesize information in a timely manner-Prepare tables, graphs, fact sheets and written reports -Prepare manuscripts suitable for publication-Proficient using Microsoft Office (Word, Excel, PowerPoint)*Am keen to support a student who is interested to pursue a Master’s degree in the futureEnglish
Required-Background in health sciences, population health, public health, medicine or nursing-High personal motivation, self-management, and detail-orientation-Take responsibility meeting deadlines and making progress without direct supervision-Enjoy interacting with people-Interested in aging, gerontology, and technology-Enthusiasm and willingness to learn new software and research methods-Proficient using Microsoft Office (Word, Excel, PowerPoint)Willingness to:-Perform literature search and synthesize information in a timely manner-Prepare tables, graphs, fact sheets and written reports -Prepare manuscripts suitable for publication*Am keen to support a student who is interested to pursue a Master’s degree in the futureEnglish
Students should be comfortable working in the forest, and interested in understanding the fundamental processes that shape forest ecosystems.  Previous forestry experience is ideal, but a general background in forest or population ecology is fine.  Students should be familiar with microscope work, and past exposure to dendrochronology methods is beneficial but not required.  In addition to collecting data in a field and laboratory setting, students will also be involved with data processing and analysis and therefore need to be willing to learn basic computer coding and analysis.  Past experience with scripting languages such as R is beneficial but not required. English
Ideally, you should have background in earth science. I am especially keen on working with students who have background in mathematics, physics and/or computer science. Much of the work my research group does involves analysis of remotely-sensed data (airborne and satellite-based). You should have some experience in computer programming (my group uses Python and Fortran). Ideal candidates would also be physically fit as much of our work involves visiting remote glaciers (helicopter and hiking) where we do research. English
The student should be familiar and experienced with GIS and/or digital image processing (DIP) software. Further experience with geomatics tools, e.g. GPS and LiDAR might be useful, along with knowledge of glaciers and glacial environments. Outdoors activities may include hiking to glaciers, and general interest in the outdoors enables interns to take advantage of the local area facilities and natural environment. Prince George is the largest city in northern British Columbia, but it is still a relatively small size and the region is mostly  forested, or mountainous.The student may join a  team visiting local glaciers if weather permits and recreational visits to glaciersEnglish
Ideally, you should have background in earth science. I am especially keen on working with students who have background in mathematics, physics and/or computer science. Much of the work my research group does involves analysis of remotely-sensed data (airborne and satellite-based). You should have some experience in computer programming (my group uses Python and Fortran). Ideal candidates would also be physically fit as much of our work involves visiting remote glaciers (helicopter and hiking) where we do research. English
Requires good programming skill and eager to learn. Knowledge of modeling and simulation and game design is desirable. Willingness to work with other students is needed. I want the MITACS experience to be benefitted both ways. In the past, I had students from India. This year I have student from Mexico. For 2018, I would be happy to have students from Europe (France and Germany). This is not a constrain as I will be giving priority to best students from any of the allowed countries, but a slight inclination to bring international experience to my lab.Passion for research and a good work ethics are expected.English
Intermediate knowledge of calculus, math,   statistics, computer programmingEnglish
B.Sc. (Math, Stats, or Computer Sc) or B.Sc. Engineering or B.Tech. or B. Sc. Computer ApplicationsEnglish
Excellent Math Skills, Computer Programming Skills, GPU based programmingEnglish
Excellent Math Skills, Computer Programming Skills, GPU based programmingEnglish
Required• Background in nursing, health sciences, population health, or public health• High personal motivation, self-management, and detail-orientation• Take responsibility meeting deadlines and making progress without direct supervision• Ability to think outside the box to develop innovate and creative solutions• Enjoy interacting with people• Interested in aging and gerontology• Enthusiasm and willingness to learn new software and research methodsAbility to:-Perform literature search and synthesize information in a timely manner-Prepare tables, graphs, fact sheets and written reports -Prepare manuscripts suitable for publication-Proficient using Microsoft Office (Word, Excel, PowerPoint)English
Required• Background in nursing, health sciences, population health, or public health• High personal motivation, self-management, and detail-orientation• Take responsibility meeting deadlines and making progress without direct supervision• Ability to think outside the box to develop innovate and creative solutions• Enjoy interacting with people• Interested in nursing and rural and remote health services• Enthusiasm and willingness to learn new software and research methodsAbility to:Contribute to qualitative and quantitative data analysisPrepare tables, graphs, fact sheets and written reports Prepare manuscripts suitable for publicationUse Microsoft Office (Word, Excel, PowerPoint) proficientlyEnglish
Required•Background in nursing, health sciences, population health, or public health•High personal motivation, self-management, and detail-orientation•Take responsibility meeting deadlines and making progress without direct supervision•Ability to think outside the box to develop innovate and creative solutions•Enjoy interacting with people•Interested in primary care and rural and remote health services•Enthusiasm and willingness to learn new software and research methodsAbility to:•Perform literature search and synthesize information in a timely manner•Prepare tables, graphs, fact sheets and written reports •Prepare manuscripts suitable for publication•Proficiently use Microsoft Office (Word, Excel, PowerPoint)English
Cell culture experience is preferred. Experience working with chemicals and biohazards along with experience immunohistochemistry, real time PCR, and flow cytometry would also be desirable. English
Previous experience with materials especially cement/concrete and other construction materials is required.  Experience with instrumentation and setting-up data acquisition systems will be an asset. Good communication skills and the ability to work in a team environment is a must.English
No prior skills or background in any area is necessary. The ideal candidate will have an interest in optics, spectroscopy, and materials science.  An interest in computers and programming would be beneficial, but not a strict requirement.This is a technically-challenging but exciting project, at the forefront of research in nonlinear optics!English
No prior skills or background in any area is necessary.  The ideal candidate will have an interest in optics, spectroscopy, materials science, and biophysics.  Many aspects of our work involve overlap with mechanical and electrical engineering.It will be a lot of fun!English
The student should have a strong background in computer programming and applied statistics.  The student should already know or be keen to learn how to program in Matlab and STATA and be comfortable dealing with large datasets (here consumer supermarket shopping data).  The project will involve extensive application of statistical methods.  Knowledge of economics, marketing and behavioral modeling will be useful although not required.  English
Students must have a native command of arabic, a familiarity with the arab press across the Middle East and a knoweldge of how to search newspapers online.English Arabic
The student must have chemistry laboratory experience. Specific experience in analytical, physical, organic or inorganic labs would be an asset. Supporting skills such as the ability to learn new lab and software skills, present effectively, and work as part of a team are also important.English
The student needs a solid background in molecular microbiology to understand the process of annotating virus genes.Experience with basic bioinformatics tools (BLAST, alignment software) is desirable.Experience in computer science is a bonus, but not required.English
A strong academic background in biology and interest in aquatic conservation are required. A background in ecology, evolution, conservation, or epidemiology is beneficial, but not required. Experience working in a laboratory is recommended, but training will be provided in all skills necessary for the project. The student has to be organized and meticulous, and must have the ability to work with a team. The project involves working with fish and insect specimens. The student must be comfortable handling animal material. English
A strong academic background in biology and interest in aquatic conservation are required. A background in ecology, evolution, conservation, or epidemiology is beneficial, but not required. Experience working in a laboratory is recommended, but training will be provided in all skills necessary for the project. The student has to be organized and meticulous, and must have the ability to work with a team. The project involves working with fish and insect specimens. The student must be comfortable handling animal material. English



The successful student will have a demonstrated interest in transgender history, gender, cultural and/or sexuality studies, a strong record of academic excellence, and an interest in pursuing these areas of study at the graduate level. Students with a background in multi- and cross-disciplinary studies would be strong applicants.  The student will have demonstrated an interest in conducting original research and will have shown initiative in class work, as well as any academic assistant or volunteer positions on campus and other communities.   An awareness of and committment to the role of academic research in supporting social change is considered an asset. The potential for this project to attract students from various fields, if funded, is high; therefore, the student may undertake various activities which will depend on the student's background and interests (e.g., a history student producing a research paper, a digital humanities student undertaking text anlaysis, a visual arts student creating a multimedia work)English
This position is ideally suited to a biological sciences student with a background knowledge of parasites, the microbiome, infectious pathogens, and/or the mucosal immune system.Desired skills: Prior laboratory experience would be a bonus, particularly experience using techniques such as ELISA, quantitative real-time PCR and/or flow cytometry.Required skills: attention to detail and accuracy, the ability to find relevant background information from the scientific literature, an analytical mind, persistence, the ability to follow instructions, the ability to work well in a team.English
Be familiar with computer networks (at least have taken computer network courses with good standing). Understand core Internet protocols, such as TCP, UDP, and IP. Only accept a student who has matched background and good standing in academic. English
Students with background in any of the following areas: optical/spectrocopic instrumentation, nanofabrication, analytical spectroscopy, vibrational spectroscopy, data analysis, imaging processing, and electrochemistry are welcome to apply. Considering the time frame of the project, it would be good to have experience in at least one of the above topics. Other skills will then be learned during the development of the project as needed.This is not a cluster project.English
I am looking for someone who can help make self-healing cities a reality; who wants to become an expert in one of the parts necessary to achieve this goal; and who can work creatively, independently, and collaboratively. Are you a self-starting problem solver that loves to model, code and analyze data? Do you want to work somewhere in which you get to take on as much responsibility as you are able to and to work with supportive, passionate and fun colleagues? Adequate English reading/comprehension skills are important. Experience with Python, Machine Learning, or Natural Language Processing experience is a plus.English
Background in biology or ecology.Detail-oriented.Not afraid to get wet or work with live fishEnglish
The student must be computationally savvy and comfortable with working in a team environment. Unlike many research positions in the humanities, the Electronic Textual Cultures Lab is a collaborative space that relies on the coordinated and effective participation of a team of dedicated employees, graduate research assistants, postdoctoral fellows, and researchers. An active research interest coupled with a wish to gain more experience and expand a network in the digital humanities would also be desirable.English
I am looking for someone who can help make self-healing cities a reality; who wants to become an expert in one of the parts necessary to achieve this goal; and who can work creatively, independently, and collaboratively. Are you a self-starting problem solver that loves to model, code and analyze data? Do you want to work somewhere in which you get to take on as much responsibility as you are able to and to work with supportive, passionate and fun colleagues? Experience with python, machine learning, or high performance computing is a plus.English
I am looking for someone who can help make self-healing cities a reality; who wants to become an expert in one of the parts necessary to achieve this goal; and who can work creatively, independently, and collaboratively. Are you a self-starting problem solver that loves to model, code and analyze data? Do you want to work somewhere in which you get to take on as much responsibility as you are able to and to work with supportive, passionate and fun colleagues? Experience with python or visualization of complex, geo-spatial and/or high-dimensional data sets is a significant benefit.English
I am looking for someone who can help make self-healing cities a reality; who wants to become an expert in one of the parts necessary to achieve this goal; and who can work creatively, independently, and collaboratively. Are you a self-starting problem solver that loves to model, code and analyze data? Do you want to work somewhere in which you get to take on as much responsibility as you are able to and to work with supportive, passionate and fun colleagues? Experience with python, high performance computing environment, or agent based modeling experience is a significant benefit.English
Some astronomy background - desirable, but not essentialPhysics background - highly desirable, although a computer scientist with an interest in astronomy would also do fine (although he/she would be unlikely to be a career astronomer, they could cope with the tasks of a summer job).Excellent English skills - essentialBasic programming skills and plot-making  (e.g. IDL, perl, python, C) - essentialHigher level computer/mathematical modeling an advantage.English
I welcome students from a variety of academic backgrounds and disciplines. Students will require strong English writing skills, particularly within an academic and professional context such as academic literature reviews. Students should work well independently and have good time and task management skills. Excellent computer literacy, including high proficiency with word processing software is needed. Experience and appreciation for sexual and gender diverse people and communities is strongly desired. Comfort with either or both of empirical qualitative research or quantitative statistics would be ideal. An ideal fit would be someone who is passionate about research with this community.English
The ideal student will have a working knowledge of attachment theory, and experience (or an interest) in psychological research on sexuality and close relationships. The student should have well-developed literature searching skills, and an attention to detail (as every aspect of the literature searching and coding process must be documented). Finally, the student should have completed courses in introductory and intermediate statistical analyses (e.g., t-tests, ANOVAs, correlation, and regression), and have an interest in learning more advanced statistical approaches (i.e., meta-analysis) in reproducible environments (e.g., using R and the Open Science Framework). Programming experience is a plus, but not required. English
The ideal student will have a working knowledge of attachment theory, and experience (or an interest) in psychological research on sexuality and close relationships. The student should have well-developed literature searching skills, and an attention to detail (as every aspect of the literature searching and coding process must be documented). Finally, the student should have completed courses in introductory and intermediate statistical analyses (e.g., t-tests, ANOVAs, correlation, and regression), and have an interest in learning more advanced statistical approaches (i.e., meta-analysis) in reproducible environments (e.g., using R and the Open Science Framework). Programming experience is a plus, but not required. English
The ideal student will have a working knowledge of attachment theory, and experience (or an interest) in psychological research on sexuality and close relationships. The student should have well-developed literature searching skills, and an attention to detail (as every aspect of the literature searching and coding process must be documented). Finally, the student should have completed courses in introductory and intermediate statistical analyses (e.g., t-tests, ANOVAs, correlation, and regression), and have an interest in learning more advanced statistical approaches (i.e., meta-analysis) in reproducible environments (e.g., using R and the Open Science Framework). Programming experience is a plus, but not required. English
Digital Signal ProcessingMATLAB English
Digital Signal ProcessingMATLABwireless communicationsEnglish
The student should have experience with organic chemistry OR biochemistry in an undergraduate chemistry lab setting. Specific techniques expected are: experiment planning, set-up, and operation, purification of organic and/or protein samples, analysis of organic compounds and/or proteins (e.g. by NMR, MS, Gel elecrophoresis, etc). This project is best suited to a 3rd- or 4th year Chemistry or Biochemistry undergraduate student. Molecular Biology students with some chemistry interests would also be welcome.English
Basic knowledge of computer networks and wireless communications. Programming skill with C/C++. English
Basic knowledge of computer networks and wireless communications. Programming skill with C/C++. The intern received the Mitacs fellowship to join this project in 2015 declined the MITACS award.English
An understanding of structural determination by NMR spectroscopy is essential. Some previous experience doing organic synthesis would be very valuable. The student should have completed 2nd year chemistry prior to starting this project.English
There are a variety of roles that could be filled depending on the student's skillset. Ideally, a student would be trained in Stata and microeconometrics so that they could play a lead role in the data analysis work. A student with other programming expertise may be able to assist in data collection through building data scraping or language algorithms. Students with less econometric or programming skills could play a lead role in data collection whle being mentored in programming and data analysis. English N/A
Most undergraduate students have not studied microfluidics during their degree, therefore, all specialised training required for the research project will be provided, in addition to laboratory health and safety training. We are looking for hard-working students that are interested in learning new experimental skills and are enthusiastic about our research aims. Our work is very interdisciplinary. Ideally, applicants should be enrolled in a chemistry, biochemistry, biology or engineering program at second year level or higher. As a minimum, students must have completed a 1st year laboratory course. You will be expected to comply with the rules and regulations of the University of Victoria and of my research group. These rules refer to topics such as: Health and Safety, work ethos, academic integrity, scientific integrity, respect for other workers regardless of gender, race, sexual orientation etc.English
Highly motivated applicants with a strong experimental background and proven expertise in chemistry, biomaterials, and drug delivery. English

The student will be invovled in the development of the microlfuidic device and conducting the drug studies. English
Essential:- drinking water treatment theory (i.e. coagulation, disinfection, filtration, sedimentation).- basic chemistryDesirable:- relevant water treatment lab experience (i.e. jar-testing, pH measurement, titrations, basic water quality analysis, spectrophotometry)English
Background in biology or ecology.Detail-oriented.Capable of working during extended stays in remote locationsNot afraid to get wet or work with live fish or invertebratesEnglish

Une tres bonne connaissance des outils d'Analyse et Calcul FonctionelUne connaissance des Equations Differentielles et Equations Aux Derivees PartiellesNA Both English and French
Most undergraduate students have not studied microfluidics during their degree, therefore, all specialised training required for the research project will be provided, in addition to laboratory health and safety training. We are looking for hard-working students that are interested in learning new experimental skills and are enthusiastic about our research aims. Our work is very interdisciplinary. Ideally, applicants should be enrolled in a chemistry, biochemistry, biology or engineering program at second year level or higher. As a minimum, students must have completed a 1st year laboratory course. You will be expected to comply with the rules and regulations of the University of Victoria and of my research group. These rules refer to topics such as: Health and Safety, work ethos, academic integrity, scientific integrity, respect for other workers regardless of gender, race, sexual orientation etc.English
Most undergraduate students have not studied microfluidics during their degree, therefore, all specialised training required for the research project will be provided, in addition to laboratory health and safety training. We are looking for hard-working students that are interested in learning new experimental skills and are enthusiastic about our research aims. Our work is very interdisciplinary. Ideally, applicants should be enrolled in a chemistry, biochemistry, biology or engineering program at second year level or higher. As a minimum, students must have completed a 1st year laboratory course. You will be expected to comply with the rules and regulations of the University of Victoria and of my research group. These rules refer to topics such as: Health and Safety, work ethos, academic integrity, scientific integrity, respect for other workers regardless of gender, race, sexual orientation etc.English
Skills required in the following five areas.  Candidates possessing skills in one or more areas are all welcome.1. Electronic circuit design, analog and/or digital.2. Digital signal processing, machine learning and/or software to capture abnormal heart electrical activities.3. Biomedical engineering related to ECG and heart physiology.4. Wireless communications for signal transmission.5. Smartphone software/app development.6. Web service and server application developmentEnglish
Applicants should have a strong background in biology, biochemistry, chemistry, or microbiology, and have good quantitative skills. They should also have a keen interest in plants and in understanding plant adaptation and ecological interactions at a molecular level. Students with laboratory experience in chemistry, biochemistry, or molecular biology are preferred. Basic computer skills and familiarity with MS Excel and PowerPoint are considered an asset, as is experience with basic statistical tests. Strong applicants will also be self-motivated, and have good communication skills and an ability to work independently.The details of the project will depend on the interests and training of the student. English
The student(s) will be required to have some knowledge of the history of second wave feminism, ideally in Canada, but definitely internationally.  She/he should have aquired this knowledge through undergraduate courses in History/Sociology/Political Science or Women's Studies.He/she should ideally have some background in archival and or newspaper research.  She/he should have some experience in interviewing people for scholarly projects -- ideally but not necessarily oral history projects.  He/she would ideally have some experience in transcribing interviews.He/she should be able to conduct research online.Strong writing, research and oral communication skills required.English
You will be required to work with data using Stata and should feel comfortable learning new software. You should have a solid background in statistics and be comfortable preforming tests for differences in various moments of distributions. You should feel comfortable reading articles in economics as well as articles in other disciplines and generating data from them.English
The student should be familiar with basic synthetic laboratory techniques such as distillation, extraction, and recrystallization. They should also have some knowledge of basic NMR spectroscopy for the characterization of organic molecules and fundamental coordination chemistry of transition metals. Any previous experience in handling air-sensitive materials is helpful.My senior students and I will closely supervise the student, but this project will be an independent one within our larger project of developing hydrophosphination catalysis.English
The student is expected to have basic knowledge about computer networks with some network programming experiences, particularly in Python and Java. Advanced knowledge and prior experience about SDN, OpenFlow, Floodlight, OpenDaylight and so on are NOT required, but can be considered as a favorable plus.English
The MITACS intern student will mainly focus on design and development of sensing and feature extraction modules. This can be considered as a great opportunity for MITACS students to not only get familiar with new Wireless technologies such as Software-Designed Radio (SDR), but also it helps them to improve their hands-on experiences for dealing with more challenging projects in their future career. For more information about the ongoing research projects and the experience of the former MITACS interns, please refer to http://web.uvic.ca/~panEnglish
Interested in cloud computing and data-center networking, and having a basic knowledge on computer networks and operating systems, with a good skill in computer programming (C/C++, Java or Python). Any experience with network simulators or testbeds is a plus. English
Interest and basic knowledge in computer networks, and programmingskills in C/C++ and Python, are expected. Experience with networksimulation tools such as ns-2/3 is a plus.English
Engineering physics and mathematics; an interest in developing new engineering skills and ideas; quantitative thinking to evaluate the utility of new ideas. Good communication skills in writing and oral discussion.Reasonable fluency in written or spoken English would be appreciated.English
An interest in and aptitude for using computational methods to solve challenging engineering problems related to energy is the only requirement. Students could be studying any branch of engineering, maths, physics, computing or architecture – the area of research is very interdisciplinary. The student should have a basic understanding of energy as it applies to buildings. Some programming experience is highly beneficial, preferably knowledge of Python or possibly Matlab, along with a willingness to learn. Experience with building energy simulation (e.g. EnergyPlus) is a significant bonus, but not required.You will be expected to comply with the rules and regulations of the University of Victoria and of my research group. These rules refer to topics such as work ethos, academic integrity, scientific integrity, discrimination etc.English
An interest in and aptitude for using computational methods to solve challenging engineering problems related to energy is the only requirement. Students could be studying any branch of engineering, maths, physics, computing or architecture – the area of research is very interdisciplinary. The student should have a basic understanding of energy as it applies to buildings. Some programming experience is highly beneficial, preferably knowledge of Python or possibly Matlab, along with a willingness to learn. Knowledge of linear programming is a significant bonus, but not required.You will be expected to comply with the rules and regulations of the University of Victoria and of my research group. These rules refer to topics such as work ethos, academic integrity, scientific integrity, discrimination etc.English
The MITACS intern student is expected to be familiar with the basics of wireless communications and networking. Wireless communication background is needed to better understand how the signal attenuates, and how to model it through appropriate distance distribution models.English
An interest in and aptitude for using computational methods to solve challenging engineering problems related to energy is the key requirement. Students could be studying any branch of engineering, maths, physics, computing or architecture – the area of research is very interdisciplinary. The student should have a basic understanding of energy as it applies to buildings. Some programming experience in Python is required. Previous experience with big data analysis or machine learning techniques is a significant bonus, but not required.You will be expected to comply with the rules and regulations of the University of Victoria and of my research group. These rules refer to topics such as work ethos, academic integrity, scientific integrity, discrimination etc.English
Required skills include:Ability to use MS Excel for data entry and the creation of visualsStrong computer-based and internet research skillsEffective written communication skills and report writing experienceAn interest in the Artisan economy and small business developmentAbility to work independently and as part of a teamStrong organization and record keeping skillsThe student would have the opportunity to work with a Professor in the Faculty of Management at Vancouver Island University and gain exposure to the university should the student wish to apply for the department's Master of Arts in Sustainable Leisure Management Program.English
This is an interdisciplinary project that would benefit from the perspectives of students with skills in video production, data visualization, qualitative data analysis and narrative analysis, GIS or mapping, community based research and conference or event planning. Students should be eager to learn about the complexities in small cities as they plan for sustainable development. Strong professionalism, confidence speaking in public to different audiences and an ability to work in a collaborative and team environment is required. Organization, effective record keeping and written communication skills will also be valuable to function on the project. English
Mathematical/Economic modelling and/or Statistical/Econometric analysisEnglish
• Background: Senior undergraduate students in bioinformatics, computational biology, computer science, statistics, biostatistics, mathematics, human genetics, genome science or a related quantitative field• Skills, Programming using R, MATLAB, Perl or Python; writing report using EnglishEnglish
• Background: Senior undergraduate students in bioinformatics, computational biology, computer science, statistics, biostatistics, mathematics, human genetics, genome science or a related quantitative field• Skills, Programming using R, MATLAB, Perl or Python; writing report using EnglishEnglish
A chemistry or related degree, completed or in progress; at least one course in transition metal chemistry and basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole) is an asset but not necessarily required. Likewise, knowledge of actinide (f-block) chemistry is an asset but not required.By summer 2018, my group is expected to consist of about two Ph.D. students, two M.Sc. students, potentially a postdoc, and two or three undergraduate summer students, in addition to the group leader. We have a spacious shared student office/ lab where each student has their desk and desktop computer. This setting facilitates interactions, mutual learning and collaboration between the group members. We have access to the necessary quantum-chemical software packages and to appropriate supercomputing facilities (such as Compute Canada).    My research group is part of the Department of Chemistry at the University of Manitoba in Winnipeg. The University of Manitoba (http://www.umanitoba.ca/) is the largest university in the province of Manitoba and among Canada’s major research universities. It has an undergraduate student population of about 25,000, and about 4,000 graduate students. The Chemistry Department (http://www.umanitoba.ca/chemistry/) is one of the largest departments in the University of Manitoba, yet it keeps a friendly and collaborative atmosphere. Recently, the department has undergone a period of renewal and growth.     Winnipeg (http://www.winnipeg.ca/) is a Canadian prairie city with a population of approximately 730,000 (metro area). Its people come from various ethnic backgrounds, and are generally friendly and welcoming. Cultural amenities include ballet, theatre, symphony, ethnic festivals, and museums, and professional sports teams are popular. Winnipeg is a safe city. It is located close to good outdoor recreational activities with a wide variety of lakes, beaches and wilderness areas within an easy drive of the city.    As a final remark, I am very flexible regarding the actual start date.English



A degree in chemistry, solid-state physics, or a related subject, completed or in progress; at least one course in basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole, VASP, Quantum Espresso) is an asset but not necessarily required. Likewise, knowledge of 2D materials or general materials chemistry/ materials physics are assets but not required.By summer 2018, my group is expected to consist of about two Ph.D. students, two M.Sc. students, potentially a postdoc, and two or three undergraduate summer students, in addition to the group leader. We have a spacious shared student office/ lab where each student has their desk and desktop computer. This setting facilitates interactions, mutual learning and collaboration between the group members. We have access to the necessary quantum-chemical software packages and to appropriate supercomputing facilities (such as Compute Canada).    My research group is part of the Department of Chemistry at the University of Manitoba in Winnipeg. The University of Manitoba (http://www.umanitoba.ca/) is the largest university in the province of Manitoba and among Canada’s major research universities. It has an undergraduate student population of about 25,000, and about 4,000 graduate students. The Chemistry Department (http://www.umanitoba.ca/chemistry/) is one of the largest departments in the University of Manitoba, yet it keeps a friendly and collaborative atmosphere. Recently, the department has undergone a period of renewal and growth.     Winnipeg (http://www.winnipeg.ca/) is a Canadian prairie city with a population of approximately 730,000 (metro area). Its people come from various ethnic backgrounds, and are generally friendly and welcoming. Cultural amenities include ballet, theatre, symphony, ethnic festivals, and museums, and professional sports teams are popular. Winnipeg is a safe city. It is located close to good outdoor recreational activities with a wide variety of lakes, beaches and wilderness areas within an easy drive of the city.    As a final remark, I am very flexible regarding the actual start date.English
A chemistry or related degree, completed or in progress; at least one course in transition metal chemistry and basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole) is an asset but not necessarily required. Likewise, knowledge of actinide (f-block) chemistry is an asset but not required.By summer 2018, my group is expected to consist of about two Ph.D. students, two M.Sc. students, potentially a postdoc, and two or three undergraduate summer students, in addition to the group leader. We have a spacious shared student office/ lab where each student has their desk and desktop computer. This setting facilitates interactions, mutual learning and collaboration between the group members. We have access to the necessary quantum-chemical software packages and to appropriate supercomputing facilities (such as Compute Canada).    My research group is part of the Department of Chemistry at the University of Manitoba in Winnipeg. The University of Manitoba (http://www.umanitoba.ca/) is the largest university in the province of Manitoba and among Canada’s major research universities. It has an undergraduate student population of about 25,000, and about 4,000 graduate students. The Chemistry Department (http://www.umanitoba.ca/chemistry/) is one of the largest departments in the University of Manitoba, yet it keeps a friendly and collaborative atmosphere. Recently, the department has undergone a period of renewal and growth.     Winnipeg (http://www.winnipeg.ca/) is a Canadian prairie city with a population of approximately 730,000 (metro area). Its people come from various ethnic backgrounds, and are generally friendly and welcoming. Cultural amenities include ballet, theatre, symphony, ethnic festivals, and museums, and professional sports teams are popular. Winnipeg is a safe city. It is located close to good outdoor recreational activities with a wide variety of lakes, beaches and wilderness areas within an easy drive of the city.    As a final remark, I am very flexible regarding the actual start date.English
A chemistry or related degree, completed or in progress; at least one course in transition metal chemistry and basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole) is an asset but not necessarily required. Likewise, knowledge of actinide (f-block) chemistry is an asset but not required.By summer 2018, my group is expected to consist of about two Ph.D. students, two M.Sc. students, potentially a postdoc, and two or three undergraduate summer students, in addition to the group leader. We have a spacious shared student office/ lab where each student has their desk and desktop computer. This setting facilitates interactions, mutual learning and collaboration between the group members. We have access to the necessary quantum-chemical software packages and to appropriate supercomputing facilities (such as Compute Canada).    My research group is part of the Department of Chemistry at the University of Manitoba in Winnipeg. The University of Manitoba (http://www.umanitoba.ca/) is the largest university in the province of Manitoba and among Canada’s major research universities. It has an undergraduate student population of about 25,000, and about 4,000 graduate students. The Chemistry Department (http://www.umanitoba.ca/chemistry/) is one of the largest departments in the University of Manitoba, yet it keeps a friendly and collaborative atmosphere. Recently, the department has undergone a period of renewal and growth.     Winnipeg (http://www.winnipeg.ca/) is a Canadian prairie city with a population of approximately 730,000 (metro area). Its people come from various ethnic backgrounds, and are generally friendly and welcoming. Cultural amenities include ballet, theatre, symphony, ethnic festivals, and museums, and professional sports teams are popular. Winnipeg is a safe city. It is located close to good outdoor recreational activities with a wide variety of lakes, beaches and wilderness areas within an easy drive of the city.    As a final remark, I am very flexible regarding the actual start date.English
A chemistry or related degree, completed or in progress; at least one course in transition metal chemistry and basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole) is an asset but not necessarily required. Likewise, knowledge of environmental mercury chemistry or related areas are assets but not required.By summer 2018, my group is expected to consist of about two Ph.D. students, two M.Sc. students, potentially a postdoc, and two or three undergraduate summer students, in addition to the group leader. We have a spacious shared student office/ lab where each student has their desk and desktop computer. This setting facilitates interactions, mutual learning and collaboration between the group members. We have access to the necessary quantum-chemical software packages and to appropriate supercomputing facilities (such as Compute Canada).    My research group is part of the Department of Chemistry at the University of Manitoba in Winnipeg. The University of Manitoba (http://www.umanitoba.ca/) is the largest university in the province of Manitoba and among Canada’s major research universities. It has an undergraduate student population of about 25,000, and about 4,000 graduate students. The Chemistry Department (http://www.umanitoba.ca/chemistry/) is one of the largest departments in the University of Manitoba, yet it keeps a friendly and collaborative atmosphere. Recently, the department has undergone a period of renewal and growth.     Winnipeg (http://www.winnipeg.ca/) is a Canadian prairie city with a population of approximately 730,000 (metro area). Its people come from various ethnic backgrounds, and are generally friendly and welcoming. Cultural amenities include ballet, theatre, symphony, ethnic festivals, and museums, and professional sports teams are popular. Winnipeg is a safe city. It is located close to good outdoor recreational activities with a wide variety of lakes, beaches and wilderness areas within an easy drive of the city.    As a final remark, I am very flexible regarding the actual start date.English
A degree in chemistry, solid-state physics, or a related subject, completed or in progress; at least one course in basic quantum mechanics (quantum chemistry) completed. English language proficiency at a level that is sufficient to communicate in an English-language environment. Prior knowledge of quantum-chemical modeling and respective codes (e.g. Gaussian, ADF, NWChem, GAMESS, Turbomole, VASP, Quantum Espresso) is an asset but not necessarily required. Likewise, knowledge of polymers, 2D materials, or general materials chemistry/ materials physics are assets but not required.By summer 2018, my group is expected to consist of about two Ph.D. students, two M.Sc. students, potentially a postdoc, and two or three undergraduate summer students, in addition to the group leader. We have a spacious shared student office/ lab where each student has their desk and desktop computer. This setting facilitates interactions, mutual learning and collaboration between the group members. We have access to the necessary quantum-chemical software packages and to appropriate supercomputing facilities (such as Compute Canada).    My research group is part of the Department of Chemistry at the University of Manitoba in Winnipeg. The University of Manitoba (http://www.umanitoba.ca/) is the largest university in the province of Manitoba and among Canada’s major research universities. It has an undergraduate student population of about 25,000, and about 4,000 graduate students. The Chemistry Department (http://www.umanitoba.ca/chemistry/) is one of the largest departments in the University of Manitoba, yet it keeps a friendly and collaborative atmosphere. Recently, the department has undergone a period of renewal and growth.     Winnipeg (http://www.winnipeg.ca/) is a Canadian prairie city with a population of approximately 730,000 (metro area). Its people come from various ethnic backgrounds, and are generally friendly and welcoming. Cultural amenities include ballet, theatre, symphony, ethnic festivals, and museums, and professional sports teams are popular. Winnipeg is a safe city. It is located close to good outdoor recreational activities with a wide variety of lakes, beaches and wilderness areas within an easy drive of the city.    As a final remark, I am very flexible regarding the actual start date.English
Basic training in inorganic, organic, and organometallic synthesis. Basic understanding of the spectroscopic and electrochemical methods for characterization of the functional dyes. Basic training in electronic structure of organic, inorganic, and organometallic compounds. Ability to work with scientific information and literature. Ability to work as a team member. Basic training in writing of scientific reports and experimental section. Ability to communicate with research group members.English
Basic training in inorganic, organic, and organometallic synthesis. Basic understanding of the spectroscopic and electrochemical methods for characterization of the functional dyes. Basic training in electronic structure of organic, inorganic, and organometallic compounds. Ability to work with scientific information and literature. Ability to work as a team member. Basic training in writing of scientific reports and experimental section. Ability to communicate with research group members.English

In our Regenerative Medicine Program, we investigate the underlying mechanisms of diseases in the brain.  Cell death in the brain cannot be repaired efficiently due to limited regenerative capacity of its stem cells and therefore neuronal cell loss results in functional deficits in that particular region of the nervous system. Oxygen free radicals are important players in cell physiology but are mostly identified with their damaging effects and their importance with stem cell proliferation is often ignored.  We investigate the appropriate approaches to manage the level of free radicals to prevent cell death and improve stem cell proliferation for repair.Studnets will receive the appropriate credits for their efforts.  This is usually in the form of co-authorship on any relevant publication that students have actively participated for data generation. English NO
In our Regenerative Medicine Program, we investigate the underlying mechanisms of cell death in the brain.  A wide range of diseases and conditions cause cell death and since the repair capacity of neural cells is very limited, the cell loss results in functional deficits in that particular region of the nervous system.  Oxygen free radicals are a common feature of cell death in all these diseases or conditions. These radicals must be removed by antioxidant molecules to prevent cell death. Our research aims to understand how the cells die and whether application of new antioxidant molecules can prevent cell.Studnets will receive the appropriate credits for their efforts.  This is usually in the form of co-authorship on any relevant publication that students have actively participated for data generation. English NO

The student should have a general background in life sciences and biology. The student will be trained and integrated into our research team and upon successful completion of the project, the student will have the opportunity to contribute towards scientific publications. Karimi’s laboratory is located in in the state-of-art Regenerative Medicine Program (RMP) in the Rady Faculty of Health Sciences at the University of Manitoba in Canada. Karimi’s research program is nationally and internationally funded and is well-equipped with advanced technologies to conduct an array of in vitro and in vivo approaches in neuroscience, regenerative medicine and stem cell research.none English
The student should have a general background in life sciences and biology. The student will be trained and integrated into our research team and upon successful completion of the project, the student will have the opportunity to contribute towards scientific publications. Karimi’s laboratory is located in in the state-of-art Regenerative Medicine Program (RMP) in the Rady Faculty of Health Sciences at the University of Manitoba in Canada. Karimi’s research program is nationally and internationally funded and is well-equipped with advanced technologies to conduct an array of in vitro and in vivo approaches in neuroscience, regenerative medicine and stem cell research.English
The ideal candidate will be a "gamer" and a person interested in mobile games and/or mobile app software development. An ideal student will have or be willing to acquire skills in game engines such as Unity, middleware development skills using Java or Python or interested in using multiplayer middle tier frameworks to support back end data storage (mysql).  Familiarity with database development would be an asset. Some interest in data analytics and machine learning would be an asset.  We anticipate that candidates will be from computer science, computer engineering, or related areas.English
The ideal candidate will be a person interested in mobile mobile app software development with an interest in m-health. An ideal student will have or be willing to acquire skills in image processing such as using OpenCV within the Android SDK. As the image processing may be have substantial processing requirements, the app may potentially require a middleware tier to support back-end data storage (mysql) and off line image processing.  Familiarity with database development would be an asset.  We anticipate that candidates will be from computer science, computer engineering, or related areas.English

The student will be involved in all phases of mobile app development from a set of specifications provided by the supervisor.  Depending on the project phase, this may include front-end software development including verification and testing, server-side development, algorithm development for image analysis, and integration of machine learning approaches.  None. English
- The ideal candidate will have an interdisciplinary interest in engineering and education and should be enrolled in an Engineering or Education program. - An interest in post-secondary and/or engineering education (the process by which we educate and trEnglish
The student should have environmental engineering background and have some basic skill of laboratory skill. The student should be good at communication and be able to work in a team environment. English
Similar to the skill requirements for the Globalink 2013-2017 GRIs (who are now graduate students in top US universities such as CMU & UIUC), students participating in this 2018 project is expected to have taken some third-year computer science courses (e.g., database courses) when they started the internship. The specific details of the 2018 project will be finalized after discussion and mutual agreement between the professor and the student. In general, the student will be asked to design or implement in C/C++ (or other programming languages) a data mining component that is suitable and manageable for an undergraduate student.Internship start date is flexible in the sense that the student can start any weekday between May 1st and June 30th, 2018, depending on the student's university schedule.English
Similar to the skill requirements for the Globalink 2013-2017 GRIs (who are now graduate students in top US universities such as CMU & UIUC), students participating in this 2018 project is expected to have taken some third-year computer science courses (e.g., database courses) when they started the internship. The specific details of the 2018 project will be finalized after discussion and mutual agreement between the professor and the student. In general, the student will be asked to design or implement in Java (or other programming languages) a visualization component that is suitable and manageable for an undergraduate.Internship start date is flexible in the sense that the student can start any weekday between May 1st and June 30th, 2018, depending on the student's university schedule.English
Similar to the skill requirements for the Globalink 2013-2017 GRIs (who are now graduate students in top US universities such as CMU & UIUC), students participating in this 2018 project is expected to have taken some third-year computer science courses (e.g., database courses) when they started the internship. The specific details of the 2018 project will be finalized after discussion and mutual agreement between the professor and the student. In general, the student will be asked to design or implement in C/C++ (or other programming languages) a data mining component that is suitable and manageable for an undergraduate student. Internship start date is flexible in the sense that the student can start any weekday between May 1st and June 30th, 2018, depending on the student's university schedule.English
Chemistry, polymer chemistry, polymer materials or any relevant major. English
Required skills: machine learning, solid background in math, proficieny in Matlab, C++, or PythonDesirable background: computer vision, image processing, deep learning, GPU programmingEnglish None
The student should be comfortable with programming. The project will likely involve progamming in Matlab and Python. Background in machine learning, computer vision, natural language processing will be very helpful.English
Knowledge of microbiology and molecular biology.  Experience with techniques involving DNA, protein, and RNA purification as well as gene cloning is desirable. English No
The student should have an aptitude towards, and experience in, medicinal chemistry and/or synthetic organic chemistry, and some practical organic chemistry laboratory skills. A strong level of interest in recent advances and new techniques in synthetic organic methods is preferred, with a demonstrated level of excellence in organic chemistry course work a requirement. Ideally, the student should have a background in the chemical sciences, with a strong foundation in all areas of chemistry, or biochemistry.N/A English
This project is appropriate for a student interested in discourse and communication, and/or those with a substantive interest in either criminology or gerontology. Previous qualitative research training is preferred although some of this can be provided through mentorship (I can also recommend readings and discuss these with the student). Strong writing skills are preferred if the student wishes to collaborate on the development of an academic paper for publication.English
The ideal candidate will have a willingness to learn new experimental techniques and be taken outside the narrow confines of their studies to date. Students with a solid grounding in any of Electrical Engineering, Mechanic Engineering, Chemistry, Physics, or Materials have all participated in this project with great rewards and success.. English
The student will have basic skills in statistical analysis. The academic background of the student could vary as the project bridges many different fields; there are a variety of researchers involved in the study that provide different view points. Experience with completing literature reviews is also required. The student will receive training in some programming and statistical analysis as well as the use of mapping programs (ex. ArcGIS).English
Programming skills-C, C++, Java English
This project requires a good background in numerical modeling by FLAC 2D. Also, a good understanding of constitutive laws in porous media is an asset. English
This project requires a good background in numerical modeling by COMSOL or ENERGY PLUS.English
This project requires a good background in numerical modeling by ABAQUS. English
This project requires a good background in numerical modeling by COMSOL.English
Inorganic and Organic Chemistry, and microbiology. Experience in characterizing nano-materials will be a plus.English
The student should have knowledge of statistical inference  and willing to learn new methods and computation as well.   English
The student should be enthusiastic, interested in robots, and have programming competency. Experience with robots is not required. Students will program in high level languages such as Python, C#, and Java. Students should be willing and able to work smoothly in groups, and be comfortable with sharing ideas and working through problems in a team.English
Mechanical engineering student with strong background in fluid mechanics, heat transfer, and numerical modelling with code development experience.Code developed during the internship will be the shared property of the Ormiston research group and the intern.Any code provided to the intern from the research group will remain the sole property of the research group.English
Mechanical engineering student with strong background in fluid mechanics, heat transfer, and numerical modelling with code development experience.Code developed during the internship will be the shared property of the Ormiston research group and the intern.Any code provided to the intern from the research group will remain the sole property of the research group.English
Mechanical engineering student with strong background in fluid mechanics, heat transfer, and numerical modelling.English
Mechanical engineering student with strong background in fluid mechanics, heat transfer, and numerical modelling.English
Have a solid base in chemistry, material sciences, Dentistry, surface characterization.English
Previous experience in machine learning (especially deep learning) and computer vision are highly preferred. Previous experience with existing deep learning frameworks (e.g. PyTorch, Torch, Tensorflow) is strongly recommended.English
The student should have a strong background in mathematics and be comfortable with mathematical proof techniques as well as the basics of graph theory and combinatorics.  For some of the central tools used, the fundamentals of linear algebra and vector spaces as well as discrete probability theory are needed.  Knowledge of these topics would be beneficial.  A familiarity with mathematical software or programming would be an asset, but is not required.English
The project requires students from engineering programs, such as agricultural engineering, biosystems engineering, civil engineering, or mechanical engineering. Knowing agriculture, soil dynamics, seeding and tillage would be valuable to the project, but not necessary. Students are required to have good communication skills in both oral and written English.I have hosted several Globalink students in my lab since 2013. Some of them came back to my lab to do graduate studies, and they are financially supported by Research Assistantship during their graduate program. In summary, the experience with the previous Globalink students has been very positive. I am looking forward to receiving more Globalink students in the coming year.English
The project requires students from engineering programs, such as agricultural engineering, biosystems engineering, civil engineering, or mechanical engineering. Knowing agriculture, soil dynamics, seeding and tillage would be valuable to the project, but not necessary. Students are required to have computer programming skills and good communication skills in both oral and written English.I have hosted several Globalink students in my lab since 2013. Some of them came back to my lab to do graduate studies. I have offered the students Research Assistantship during their graduate program. In summary, the experience with the previous Globalink students has been very positive. I am looking forward to receiving more Globalink students in the coming year.English
The student should have a strong background in mathematics, be comfortable with mathematical proof techniques and have a background in graph theory.  For some of the central tools used, the fundamentals of discrete probability theory and also linear algebra are used.  Knowledge of these topics would be beneficial.  A familiarity with mathematical software or programming would be an asset, but is not required.English
Interest and skills in sustainable housing design. Good communication skills.Problem solving skills.'Community development knowledge.Filming and photography skills desirable - but can train. hardworkingEnglish
The student would have the skills/background or interest in:- Interest in community economic development and capacity building of Indigenous communities- Write monthly progress reports  -     Good communication skills  - Computer and internet skills.      -     Co-ordination and time management skills.       -     Video and recording skills to capture stories and create how to videos.      -     Reliable.      -     Able to complete tasks.      -     Able to work well with people.This program is involved in community capacity building and community development.English no
The student would have the skills/background or interest in:- Interest and skills in gardening, agriculture and seed saving (some training will also be provided)- Experience working with youth interns of diverse backgrounds - Interest in community economic development and capacity building of Aboriginal communities- Write monthly progress reports o -     Good communication skills  - Computer and internet skills.      -     Co-ordination and time management skills.       -     Video and recording skills to capture stories and create how to videos.      -     Reliable.      -     Able to complete tasks.      -     Able to work well with people.This program is focused on capacity building and community development around food development.English no
You should show a strong interest in cancer research and ideally have some prior knowledge in microscopy and cell culture techniques.you should be able to do some repetitive lab work and work in a dark room for extended periods of time to do fluorescence microscopy.you must be able to work in a team of researchers and report your findings to them.you should be a hard worker and are a self-motivated positive individual eager to learn. English
The GRI student ideally has a  background in cellular biology.  A  genuine interest in biomedical research is essential for a successful internship and a previous experience in laboratory work is welcome.It is expected that the intern shows responsibility in the use of the microscopy equipment. Good communication with other members of the research team is expected and essential for this project.   English



• Preferred students are studying for degree in statistics or biostatistics. Students from other areas related to data science or quantitative psychology are also welcomed.• Students have demonstrated knowledge in computer simulation, sampling theory, applied sampling design and the statistical processes that are involved in implementing probability sample selections.  • Preferred applicants will also have knowledge and expertise in special research designs that are common in health research programs including longitudinal research design and designs for evaluation studies and multi-level research.   English
Basic laboratory skills including wet chemistry are needed. The student will be expected to have knowledge on use of pH meters, UV-VIS spectrophotometers and liquid chromatographs. The ability to work in a team environment, ensuring strict adherence to laboratory safety procedures so as not to endanger other members of the laboratory.  Student is required to be an enthusiastic quick learner willing to learn how to operate advanced instrumentation that is not familiar in undergraduate laboratories. Student will also use cell culture models. A good command of English is needed as the language of use during training.This is not  a cluster project.Note that the link below on 'Mitacs Policy on Research Integrity' takes one to an page that is not relevent.English
Dr. Kindrachuk’s laboratory (Laboratory of Emerging & Re-Emerging Viruses) focuses on tissue barrier dysfunction during emerging/re-emerging viral infection. To this end, the successful applicant will be expected to perform cell culture models of infection with influenza virus and bacteria in respiratory epithelial cells. Ideally, the applicant should have basic knowledge within the areas of microbiology and biochemistry including basic biological science laboratory experience. Experience in molecular biology techniques (including qPCR, RNA extraction and cDNA synthesis) and cell culturing techniques would also be an asset. English
The student should have environmental chemistry backgroundStudent should able to do the experiment independently and have good communication skills. He/she should have basic lab experience.English n/a
Analytical skills required. Strong organization and planning while conducting experiments. Previous training on extraction of antioxidant phenols or oil extraction an asset.NOTE: Only candidates with an intent to  pursue graduate work after the internship will be accepted.English yes, English
The project requires the student having the following knowledge or experiences,1. Power Electronics2. MCU Programming 3. Circuit simulation5. Good Team player6. Quick learnerEnglish
Knowledge in the areas of (i) cereal and pulse chemistry and technology, and (ii) food processing is an asset. Hand-on laboratory work regarding extrusion cooking is an asset. Background of food science/food engineering, agricultural/bioprocess engineering are preferred. Good communication skills is a must.N/A English
I am looking to hire one or more full-time pre-masters or pre-doctoral research assistants (RAs) for the summer of 2018. Applicants should be completing a Bacherlor's degree and have strong quantitative and programming skills. This position is suitable for people looking to obtain experience in economic research 1-year prior to applying to graduate school in economics.Please email me if you are a undergraduate student at a MITACS Globalink eligible country and are interested in finding out more. Potential RA's should be fluent in one or more programming language (such as Matlab, Mathematica, C++) or statistical package (such as Stata).English
I am looking to hire one or more full-time pre-masters or pre-doctoral research assistants (RAs) for the summer of 2018. Applicants should be completing a Bacherlor's degree and have strong quantitative and programming skills. This position is suitable for people looking to obtain experience in economic research 1-year prior to applying to graduate school in economics.Please email me if you are a undergraduate student at a MITACS Globalink eligible country and are interested in finding out more. Potential RA's should be fluent in one or more programming language (such as Matlab, Mathematica, C++) or statistical package (such as Stata).English
I am looking to hire one or more full-time pre-masters or pre-doctoral research assistants (RAs) for the summer of 2018. Applicants should be completing a Bacherlor's degree and have strong quantitative and programming skills. This position is suitable for people looking to obtain experience in economic research 1-year prior to applying to graduate school in economics.Please email me if you are a undergraduate student at a MITACS Globalink eligible country and are interested in finding out more. Potential RA's should be fluent in one or more programming language (such as Matlab, Mathematica, C++) or statistical package (such as Stata).English
1- Background in Fluid Mechanics or Aerospace Engineering.2- Having adequate Mathematics background.3- Having prior experimental experiences is an asset.4- Skilled in Microsoft Excel. 5- Familiar with Matlab software.6- Knowledge of drawing software SolidWorks The student will require passing some safety programs at the University of Manitoba to have access to the lab. English no
1- Background in Fluid Mechanics 2- Having adequate Mathematics background.3- Having prior experimental experiences is an asset.4- Skilled in Microsoft Excel. 5- Familiar with Matlab software.6- Knowledge of drawing software SolidWorks or Sketchup The student will require passing some safety programs at the University of Manitoba to have access to the lab. English no
1- Background in Fluid Mechanics or Aerospace Engineering.2- Having adequate Mathematics background.3- Having prior experimental experiences is an asset.4- Skilled in Microsoft Excel. 5- Familiar with Matlab software.The student will require passing some safety programs at the University of Manitoba to have access to the lab. English no
The student should have a good understanding of simple organic and inorganic chemistry, and some appreciation of coordination chemistry of the transition metal elements. A basic understanding of NMR spectroscopy is required, while hands on experience in NMR (and/or other techniques such as X-ray crystallography) would be beneficial, though not required. Experience in a wet chemistry lab would also be an asset.English
The student should have a general knowledge of inorganic and organic chemistry, and at least a working knowledge of what is meant by "catalysis". Experience in wet chemistry labs is essential, while more indepth experience with chemical synthesis such as experience with vacuum lines and/or gloveboxes is an asset, though not essential. Experience and basic knowledge of 1H NMR and/or GC-MS would also be an asset.English
The student will be trained to use NMR spectroscopy (to look at ligand binding), UV-Vis absorption and fluorescence spectroscopy and electrochemistry to examine complex properties. The student should be at least familiar with how these techniques work, but any experience is an asset. The student will also have the opportunity to learn how to carry out single-crystal X-ray diffraction experiments. Any knowledge/experience in growing crystals or looking at X-ray structures will also be an asset, though not strictly necessary.English
First and foremost, the student should be excited to work on a project in renewable energy! The student should have a good working understanding of inorganic chemistry, and have some experience working in a wet chemistry lab. Experience with characterization techniques (such as electrochemistry, XPS) and/or working in a glove box would be assets, but not required.This is an exciting research opportunity, where the intern will get to work in a highly interdisciplinary project, interacting with collaborators in Electrical Engineering, and internationally.English
A basic working knowledge of organic chemistry is required, as is some laboratory experience with wet chemistry. Any advanced experience with synthetic chemistry, polymer chemistry, NMR spectroscopy or UV-Vis absorption spectroscopy would be an asset, though not required.This is an exciting research opportunity that will provide the intern with experience in our lab, and interacting with research collaborators both within Canada and in Europe.English
_ have previous laboratory experience through undergraduate courses_ have some basic molecular biology  knowledge and experience_ have taken courses in biochemistry, biology, genetics, immununology, biochemistry_ can demonstrate critical thinkingEnglish
I am looking to hire one or more full-time pre-masters or pre-doctoral research assistants (RAs) for the summer of 2018. Applicants should be completing a Bacherlor's degree and have strong quantitative and programming skills. This position is suitable for people looking to obtain experience in economic research 1-year prior to applying to graduate school in economics.Please email me if you are a undergraduate student at a MITACS Globalink eligible country and are interested in finding out more. Potential RA's should be fluent in one or more programming language (such as Matlab, Mathematica, C++) or statistical package (such as Stata).English
I am looking to hire one or more full-time pre-masters or pre-doctoral research assistants (RAs) for the summer of 2018. Applicants should be completing a Bacherlor's degree and have strong quantitative and programming skills. This position is suitable for people looking to obtain experience in economic research 1-year prior to applying to graduate school in economics.Please email me if you are a undergraduate student at a MITACS Globalink eligible country and are interested in finding out more. Potential RA's should be fluent in one or more programming language (such as Matlab, Mathematica, C++) or statistical package (such as Stata).English
• Capable of research, learning and mastering new techniques in energy performance work.• Effective communication skills, both verbal and written.• Ability to work effectively both with supervision and independently.• Preferably, experience with job-related software in programming, scripting and coding.English
• Capable of research, learning and mastering new techniques in energy performance work.• Effective communication skills, both verbal and written.• Ability to work effectively both with supervision and independently.• Preferably, experience with job-related software in modeling, programming, scripting and/or coding.English
We are looking for individuals with an interest in gaining research skills while exploring the possibility of graduate studies in Microbial Genomics and Microbiology.   We are interested in students with a passion for science and who are willing to make a difference during their research placement.  Experience working with the aseptic technique and knowledge of molecular biology is necessary. Programming, scripting, and coding are an asset for this position. Our laboratory celebrates cultural diversity. Our students work together with the common goal of achieving success in a biomedical career.English
Some prior knowledge of web development is strongly desired. Prior experience with or courses on machine learning and user interface design would be big assets. English
Upper level nutrition, biochemistry or physiology students with an interest in nutrition.  Students also should have had laboratory classes in biochemistry and physiology, providing basic laboratory skills.English
Upper level nutrition, biochemistry or physiology students with an interest in nutrition.  Students also should have had laboratory classes in biochemistry and physiology, providing basic laboratory skills.English

Le candidat doit avoir d'excellentes habiletés en programmation, de l'expérience en développement web et avec les bases de données.Les meilleurs candidats auront plusieurs années d'expérience en programmation avec différents langages. La maîtrise de Java est nécessaire et  la connaissance de plusieurs autres langages de programmation est un atout.L'expérience en développement de jeux vidéos et avec des outils et plateformes de développement (Unity par exemple) sont aussi des atouts recherchés.Both English and French
Undergraduate students who completed one or two courses in fluid mechanicsEnglish
Students should have a basic understanding of aseptic bacterial culturing techniques and practices. The project will involve test tube bacterial culturing, bacterial suspensions, and fluorescent microtitre plate measurements of bacteria in the presence of fluorescent dyes and antimicrobial compounds. Understanding how to properly handle, weigh, and measure dyes and antimicrobials compounds is useful. The ability to use a multimode microplate reader is an asset but is not essential for this project as training will be provided. A basic understanding fluorescent spectrometry is an asset but not essential. The ability to use a light microscope/ phase contrast microscope is also recommended.  English
The project requires students from engineering programs, such as agricultural engineering, biosystems engineering, civil engineering, or mechanical engineering. Knowing agriculture, soil dynamics, seeding and tillage would be valuable to the project, but not necessary. Students are required to have computer programming skills and good communication skills in both oral and written English.I have hosted several Globalink students in my lab since 2013. Some of them came back to my lab to do graduate studies. I have offered the students Research Assistantship during their graduate program. In summary, the experience with the previous Globalink students has been very positive. I am looking forward to receiving more Globalink students in the coming year.English
The project requires students from engineering programs, such as agricultural engineering, biosystems engineering, civil engineering, or mechanical engineering. Knowing agriculture, soil dynamics, seeding and tillage would be valuable to the project, but not necessary. Students are required to have good communication skills in both oral and written English.I have hosted several Globalink students in my lab since 2013. Some of them came back to my lab to do graduate studies, and they are financially supported by Research Assistantship during their graduate program. In summary, the experience with the previous Globalink students has been very positive. I am looking forward to receiving more Globalink students in the coming year.English
Chemical Engineering and/or Environmental Engineering background required.  Excellent laboratory skills.Knowledge of environmental laboratory analyses and advanced chemical analytical instrumentation, GC, HPLC, ion chromatrography, will be trained on advanced microscopy: SEM, AFM.English
Ideally the student will have taken courses in social science research methods; previous coursework in survey development and statistics is preferred. Experience with SPSS is helpful but not essential. The student must also be highly organized (to collect and organize all data) and have strong interpersonal and oral communication skills (to administer the questionnaire/measures). The student must guarantee the confidentiality of all project information. English
The students should have a strong interest in land use and transportation planning. Their English skills should be strong enough that they can make the inquires needed to obtain data from archives and municipal authorities.  Written English skills should be strong enough to be able to clearly summarize findings.  They will should have stroong GIS skills (ArcGIS, QGIS etc.), and a desire to improve their abilities in spatial analysis using GIS.  Ideally they should have some experience with graphic presentation of data and experience with graphic software (e.g. Adobe InDesign and Photoshop) would be an asset.  English
Students who have taken a statistics course in sociology or a related social science discipline and who have an interest in understanding world migration are encouraged to apply. Knowledge of SPSS is required and ability to use syntax is an asset. Some exposure to descriptive and inferential statistics is required. The professor will provide training and guidance on all other aspects of the project and will work with the student to further develop their analytical and interpretive skills.Having some knowledge, background or experience in working with refugees is an assetEnglish none
The program that I work in is interdisciplinary, so I invite students from a variety of disciplinary backgrounds with an interest in environmental assessment and policy development. Some experience through a course on environmental law and policy would be an asset but is not necessary. Strong English writing, organizational and critical thinking skills will be important to the research tasks. Ability to use basic word processing software is required, experience with qualitative data analysis software an asset.English
• Capable of research, learning and mastering new techniques.• Effective communication skills, both verbal and written.• Ability to work effectively both with supervision and independently.• Preferably, knowledge of building energy systems, knowledge of sensor networks, some programming skills preferably in Matlab.English
General knowledge of electrical circuits and electronics. Knowledge of digital circuits and/or semiconductor devices would be beneficial. Knowledge of high frequency (>100 MHz) measurements would be extremely beneficial. Good command of English with good communication and writing skills. English
Laboratory experience in chemistry is essential. Experience with advanced inorganic chemistry labs, organic synthesis or other research experience would be a great bonus! English
1- Basic theoretical biology knowledge including eukaryote cell biology, 2- Basic biochemistry laboratory knowledge, 3-         Basic Knowledge on Engineered Tissue Preparation4- Basic knowledge of scientific writing,5- Basic knowledge of Microsoft office specifically Microsoft Word, and Microsoft PowerPoint,6- Basic knowledge of biostatistics, and fundamental information about one of the biostatistics softwareEnglish
We are equipped and prepared to offer training to the successful applicant in all techniques required for success in this project. A background in molecular biology techniques would be beneficial, but not a strong requirement.  Some experience in PCR protocols as well as the analysis and purification of DNA would be an asset. The intern would also receive training in analysis of protein expression and the evaluation of biochemical experiments. We are open to students with any background who have an interest in chemistry or biochemistry and have an interest in examining problems at a molecular level. English
We are prepared to offer training to the successful applicant in all techniques required for success in this project. However a background in using bioassays to quantify the biological activity in plant extracts will be a definite asset. The successful candidate will also be expected to receive training in chemical separations and structure elucidation by spectroscopy. The candidate will also be expected to conduct bioassays on the purified molecules. Strong English language skills, both written and oral, are essential. The candidate must be experienced in working as part of a larger team to achieve the scientific goals of the project. English
_ have previous laboratory experience through undergraduate courses_ have some basic molecular biology  knowledge and experience_ have taken courses in biochemistry, biology, genetics, immununology, biochemistry_ can demonstrate critical thinkingEnglish
The candidate should have a solid background in physics or materials science.  Experience with computers and programming (e.g. C or C++) would be an asset, as would some background computational physics or numerical techniques.  The project will involve data modeling and simulations using techniques based on, e.g. Landau-Lifshitz Gilbert models, to provide deeper insights in the magnetism of the samples.English
The candidate should have a solid background in physics or materials science.  Experience with computers and programming (e.g. C or C++) would be an asset, as would some background computational physics or numerical techniques.  The project will involve data modeling and simulations using techniques based on, e.g. Landau-Lifshitz Gilbert models, to provide deeper insights in the magnetism of the samples.English
The student should be keen and very interested in conducting research in a experimental research laboratory to do cutting edge physics experiments and chemistry to make novel nanoparticle systems.  The student should also be a good "team-player" and work effectively in a large, collaborative, and supportive group of undergraduate, graduate and postdoctoral fellows - working shoulder-to-shoulder to achieve new research goals.English
Good mammalian cell culture, molecular biology, and biochemical techniques English
Good computer programming skills, strong knowledge of HVAC systems, heat and mass transfer, fluid mechanics and strong interest in energy efficiency in buildings. Knowledge in building simulation modelling, parallel computing and advanced plotting tools in MATLAB (or any other languages) is an asset.English
SimaPro Life Cycle Analysis software (can learn on the job). Research process including data input, quality assessment and control, interpretation of multiple scenario midpoint and endpoint indicators. The students should have independent learning capacity, capacity of conducting brief review of social impact variables and good communication skills.This project will potentially coinciding with a new project to use biomass energy for greenhouses in isolated communities (Indigenous, rural or northern). Collaboration with the new research group may occur if the greenhouse project gets funded.English



Software: ArcGIS, model builder and/or python within ArcGISSkills: spatial statistics and analysis is beneficial but not a must.This project build upon a Master's project completed in fall 2016 with a manuscript in review at this time. The outcome is important to the Winnipeg Food Council which has been tasked to inform the city on inequalities in healthy food options.English
We require students with soft skills who are independent, self-motivated, like to understand the causes of events, analytical, confident, communicable and get along with people, team-oriented. For the academic part, we are looking students with some background in the following areas based on the student's area of interest:-Social sciences student - public health, psychology, public policy, sociology, economy.-Health sciences student - disease biology, nutrition, physical activity, stress management, healthcare, chronic diseases (obesity & overweight).-Computer sciences/engineering student - computer modeling and simulation, programming, software testing, databases, data mining and analytics.The participation of the undergraduate student will assist to progress our research work to model and simulate health systems with advanced computer tools.They will have access to our resources, computers and know-how. This research project will provide a valuable experience and hopefully engage them to pursue further studies in the area.Thank you.Sergio CamorlingaEnglish None
We require students with soft skills who are independent, self-motivated, like to understand the causes of events, analytical, confident, communicable and get along with people, team-oriented. For the academic part, we are looking students with some background in the following areas: computer modeling and simulation, programming, software testing, databases, data mining and analytics, health systems, brain, open source software. Not all the areas are required, but knowledge of some areas  with willingness to learn others.The participation of the requested undergraduate student will assist to progress our research work to model and simulate brain systems with open source tools.They will have access to our resources, computers and know-how. This research project will provide a valuable experience and hopefully engage them to pursue further studies in the area.Thank you.Sergio G. CamorlingaEnglish None
The research requires a student in their second year of undergraduate studies or higher, in either Physics or Electrical Engineering.  Students with experience or interest in any of the following techniques would be valuable to the project:  surface science techniques, nuclear magnetic resonance techniques, coil and EM fields design, finite element analysis of EM fields (e.g. COMSOL), circuit design, computer programming and simulation techniques, and atomic spectroscopy and laser techniques.English
Microbiology-general microbiology skills, aseptic technique, media preparation, autoclave operationChemistry-solvent extractions, chromatography, analytical chemistry, NMR analysisStudent may have either microbiolgy skills, organic or analytical chemistry skills or both.English
The student must have strong reading skills in German, strong writing skills in English, and strong skills in historical research. A background in post-1945 German history would be useful, but is not a requirement.English German
The student must have strong reading skills in German, strong writing skills in English, and strong skills in historical research. English German
The student must have strong German and English language skills. French language skills are an asset. The student must have a solid background in Canadian Studies, History, German Studies, Migration Studies or a similar field. The student must have experience and excellent skills in online research. English German
The student must have strong English and Spanish language skills as well as a background in history or any of the humanities or social sciences. English Spanish
This project is suitable for someone with some laboratory experience and an interest in immunology, molecular biology or health sciences research. Although the main goal of the experiment is to work with flow-cytometry, there may be an opportunity to perform Western blot analyses, quantitative RT-PCR or other techniques. Although prior experience with these techniques is not required, some laboratory experience that includes knowledge of pipetting, scientific calculations and laboratory book maintenance is needed. Prior experience with mammalian (or mouse) dissections is also an asset (but not required).English N/A
This project is suitable for someone primarily with a computational background or for a student interested in evolutionary genetics/genetic epidemiology who is familiar with or willing to learn computational bioinformatics tools. The first part of the project requires analysis of RNA- sequence data. There are multiple pipelines for this work, some of which require strong coding skills and other of which do not. Depending on the background of the student interested in this project, the work can be tailored to have a stronger computational or evolutionary component. English N/A
We seek a student with some background in gender, queer, anti-racist, decolonial studies and perspectives, with interest in and enthusiasm for fairy-tale media.  Research assistants must demonstrate excellence in research methodology and other courses, show scholarly maturity, have topical knowledge, and express interest in graduate studies. The student must be able to work without extensive direct supervision, once they are initiated into the research project, but they must also know when it is appropriate to ask questions and consult. Ideally, knowledge and facility in languages other than English would be a great asset.English
The student should be enrolled into a history program at a Ukrainian university. The student should be familiar with the Soviet Ukrainian history, be able to analyze period's primary and secondary sources. The student should have a working knowledge of English to engage with secondary literature in that language.English
Students must have a strong mathematical background, e.g. from a Computer Science, or Computer Engineering undergraduate program. Students must also have taken an undergraduate a computer architecture course, and have strong programming and software development skills. Knowledge of parallel programming and/or general purpose (scientific) programming for GPUs would be an asset. English
Students must have a strong mathematical background, e.g. from a Computer Engineering, Electrical Engineering, or Computer Science program. Students must also have taken an undergraduate machine learning course, a computer architecture course, and have strong programming and development skills. Knowledge of general purpose (scientific) programming for GPUs and/or Google's Tensorflow would be an asset.  English
The student will preferably have experience with, or the desire to learn Matlab, both running and adapting Matlab code. The student will either have knowledge in neuroscience or physics/engineering and be willing to learn the other. The student will be required to handle and image mice and tissue samples. This will require that the student take ethics and handling training courses upon arrival. The student should have good communication skills, both written and oral.This is an interdiscipline project. A student should have experience in one of the areas and be willing to learn all of the other areas.English
Students must have a strong mathematical background, e.g. from a Computer Engineering, Electrical Engineering, or Computer Science. Students must also have taken an undergraduate machine learning course, a computer architecture course, and have strong programming and development skills. Knowledge in any of the following areas would be an asset:- General purpose (scientific) programming for GPUs;- Deep learning theory;- Deep learning frameworks (such as TensorFlow or Caffe); and- The ability to play a musical instrument, read sheet music, along with music theory experience.English
Students must have a strong mathematical background, e.g. from a Computer Engineering, Electrical Engineering, or Computer Science. Students must also have taken an undergraduate machine learning course, a computer architecture course, and have strong programming and development skills. Knowledge of general purpose (scientific) programming for GPUs and/or remote sensing would be an asset.  English
The student should have strong interpersonal skills and a willingness to work with teachers, parents, and youth. Background knowledge or understanding of the issues concerning children and youth affected by war is also an asset. Experience in teaching or working with children would be beneficial. Students will be required to use a computer and do basic word processing. Tasks will include some transcribing, interviewing, data organization and analysis and knowledge dissemination. Strong writing and organizational skills are essential. English
The student should have strong interpersonal skills and a willingness to work with teachers, parents, and youth. Background knowledge or understanding of the issues concerning children and youth affected by war is also an asset. Experience in teaching or working with children would be beneficial. Students will be required to use a computer and do basic word processing. Tasks will include some transcribing, interviewing, data organization and analysis and knowledge dissemination. Strong writing and organizational skills are essential. English
The student should have strong interpersonal skills and a willingness to work with teachers, parents, and youth. Background knowledge or understanding of the issues concerning children and youth affected by war is also an asset. Experience in teaching or working with children would be beneficial. Students will be required to use a computer and do basic word processing. Tasks will include some transcribing, interviewing, data organization and analysis and knowledge dissemination. Strong writing and organizational skills are essential. English
The student should have strong interpersonal skills and a willingness to work with teachers, parents, and youth. Background knowledge or understanding of the issues concerning children and youth affected by war is also an asset. Experience in teaching or working with children would be beneficial. Students will be required to use a computer and do basic word processing. Tasks will include some transcribing, interviewing, data organization and analysis and knowledge dissemination. Strong writing and organizational skills are essential. English
Students should have completed at least second or third year of an undergraduate Physics degree.  They should have taken a course on electricity and magnetism, as well as taken courses on the standard mathematical techniques used in physics and engineering.  Previous computer coding experience (e.g. fortran, python, C++, etc.) would be a great asset, but is not necessary.  Prior experience with GPU computing is not expected.I have no additional comments.English
Students should have completed at least second or third year of an undergraduate Physics degree.  They should have taken a course on electricity and magnetism, as well as taken courses on the standard mathematical techniques used in physics and engineering.  Previous computer coding experience (e.g. fortran, python, C++, etc.) would be a great assest, but is not necessary.  Prior experience with GPU computing is not expected.I have no additional comments.English
Basic chemistry and chromatographic skills.English
Human Geographer or related background;Demonstrated experience with community-based, qualitative, and mixed-methods research;Proven experience working independently;Excellent writing skills; Ability and willingness to work in team settings;Previous experience working with multiple stakeholders and/or Indigenous peoples an asset; GIS/Geomatics background an asset.The successful student will be flexible, adaptive, hard working, reliable, creative, and coachable. There could be opportunities for local travel with our research team and we will do what we can to ensure Research Assistants have opportunities to become involved in new activities that expand their research skills, experience, and networks. Candidates interested in eventually pursuing graduate studies with the Canada Research Chair in Human-Environment Interactions at The University of Winnipeg are strongly invited to apply.English
The student should have a thorough understanding of differential equations, especially as they apply to physics, and a basic understanding of general relativity is also necessary for analytic projects.  Some degree of competence with programming is helpful also as several possible projects require some coding.  The student should be a physics major or else a mathematics or computer science major with a strong physics background.No additional commentsEnglish
Students should have completed at least the third year of an undergraduate Computer Science, Engineering, or Physics degree.  They should have taken courses on the standard mathematical techniques used in science and engineering, and have computer coding experience.  Prior experience with machine learning and GPU computing would be a preferred skill of the ideal candidate.I have no additional comments.English
The student will need a foundation in imagery analysis theory (optical data required, and SAR data preferred but can be taught if needed), image analysis software including ENVI or Idrisi Terrset and geographical information system theory and application (ArcGIS). Furthermore students should posses basic skills in literature analysis, writing of literature reviews, and the ability to work in a team environment with the goal of drafting a manuscript for publication. Students should posses strong interpersonal communication and organizational skills.English
A background in chemistry or physics is desirable.  The research is based in quantum chemistry, and therefore undergraduates are not expected to have much expertise in the area.  Much of the relevant electronic structure theory will be learned during the project.  Some experience with UNIX, and possibly programming, will be asset but not a necessity.English
Strong English language verbal communication skills. Physical education, sport science, kinesiology, sport coaching, or psychology academic background preferred.Experience with SPSS or Excel would be an asset but not required.English
Strong English language verbal communication skills. Physical education, sport science, kinesiology, sport coaching, or psychology academic background preferred.Experience with SPSS or Excel would be an asset but not required.English
Strong English language verbal communication skills. Physical education, sport science, kinesiology, sport coaching, or psychology academic background preferred.English
The student will need a foundation in imagery analysis theory (optical data required, and SAR data preferred but can be taught if needed), image analysis software including ENVI or Idrisi Terrset, geographical information system theory and application (ArcGIS) and the use of census data. Furthermore students should posses basic skills in literature analysis, writing of literature reviews, and the ability to work in a team environment with the goal of drafting a manuscript for publication. Students should posses strong interpersonal communication and organizational skills.English
Student must possess an undergraduate level background in cellular biochemistry or molecular biology or physiology or pharmacology. Student must have good to outstanding grades and a reasonable understanding of laboratory research and work culture. Student must be willing to learn and work in a team of research staff ranging from graduate students, fellows and technicians. Recruited student will be expected to work with chemicals, biomaterials, and animals for which adequate training will be provided. At the end of the program student will be expected to publish the work with inputs from supervisor. Not applicableEnglish No
Student must possess an undergraduate level background in cellular biochemistry or molecular biology or physiology or pharmacology. Student must have good to outstanding grades and a reasonable understanding of laboratory research and work culture. Student must be willing to learn and work in a team of research staff ranging from graduate students, fellows and technicians. Recruited student will be expected to work with chemicals, biomaterials, and animals for which adequate training will be provided. At the end of the program student will be expected to publish the work with inputs from supervisor. Not applicableEnglish No
Student must possess an undergraduate level background in cellular biochemistry or molecular biology or physiology or pharmacology. Student must have good to outstanding grades and a reasonable understanding of laboratory research and work culture. Student must be willing to learn and work in a team of research staff ranging from graduate students, fellows and technicians. Recruited student will be expected to work with chemicals, biomaterials, and animals for which adequate training will be provided. At the end of the program student will be expected to publish the work with inputs from supervisor. Not applicableEnglish No
The ideal candidate for this project is keenly interested in the study of contemporary religion. She or he is a critical thinker with strong written and oral communication skills who enjoys working with people. Familiarity with Buddhist practice and belief past and present and/or training in the field of economics is an asset. English
The student should have a background in the social sciences and be familiar with simple qualitative interviewing techniques. The student should have oral and written English proficiency adequate to carry out the research and write up research briefs. Knowledge of one or more additional languages is an asset. Basic computer skills, knowledge of library research, and Internet research skills are required. The student should have an interest in the topic of internationalization, and be capable of engaging in critique of issues affecting international students. The student should have excellent interpersonal skills. My faculty appointment is at Mount Allison University in New Brunswick, but I will old a Visiting Scholar position at York University during the internship. The proposed research will be carried out in Toronto, and I will be in Toronto for the full 12 weeks of the Research Internship. English
Students should:a) have an interest in developing their skills in literature searching and review; an interest in the social sciences; and an interest in social philosophy;b) be self-motivated and able to work independently;c) good oral and writing skills in English;d) be computer literate (and be willing to learn the use of specific software packages if need be);g) have an attention to detail;h) have good time management skills;i) excellent organisational skills;j) ideally have an interest in archival work;k) ideally have an interest in web-design.The internship will take place at the Centre for Interdisciplinary Research on Narrative, under the direction of the Canada Research Chair in Narrative Studies.  The Centre is equipped with computer, audio, and video equipment, and houses a significant library on narrative theory and application, to which the student(s) will have access.  There may be a requirement to travel to collect further materials for the archive.  Should this prove to be the case, all expenses will be paid in accordance with University policies and provisions, by Professor Baldwin.English
This project will seek to explore different means of representing diverse narrative identities, addressing two major issues: first, the relationship between content and form in representing narrative identities; second, the relationship between social science and fiction.  The first of these will be achieved by producing transmedia narratives based on the experiences of marginalized groups.  The wider project is focusing on those people who identify as transabled – that is, able-bodied people who want to acquire a disability, for example, through the amputation of an healthy limb (see, First, 2009; First et al, 2012), those who participate in New Religious Movements The internship will take place at the Centre for Interdisciplinary Research on Narrative, under the direction of the Canada Research Chair in Narrative Studies.  The Centre is equipped with computer, audio, and video equipment, and houses a significant library on narrative theory and application, to which the student(s) will have access.  There is considerable scope within the internship for students to develop their own interests within the framework of the project.  The student will be invited to attend ;Introduction to narrative theory and research course' May 2017 (assuming it is scheduled).I have also another proposed Mitacs Globalink Internship project on transableism (the desire to become disabled) and the development of a transmedia narrative.  If there is an intern working on that project there will be an opportunity for the student to work collaboratively on shared tasks and interests.English
Students should:a) have an interest in developing their skills in qualitative research methods through detailed analytical work;b) be self-motivated and able to work independently;c) be sympathetic to religious diversity;d) good oral and writing skills in English;e) ideally have some ability in the arts;f) be computer literate (and be willing to learn the use of specific software packages if need be);g) have an attention to detail;h) have good time management skills;i) understand the nature of confidentiality and abide by institutional procedures regarding this;j) be flexible, creative, and courageous.The internship will take place at the Centre for Interdisciplinary Research on Narrative, under the direction of the Canada Research Chair in Narrative Studies.  The Centre is equipped with computer, audio, and video equipment, and houses a significant library on narrative theory and application, to which the student(s) will have access.  There is considerable scope within the internship for students to develop their own interests within the framework of the project.  English

Les concepts de base de sylviculture et de mesure des arbres sur le terrain devrait être familier au stagiaire. Avec le mentorat d’un étudiant en foresterie formé localement, il devra aussi être capable de reconnaître les espèces arborescentes du Nouveau-Brunswick. Il devra pouvoir se déplacer en forêt à l’aide de la boussole et du GPS. Être familier avec ARCGIS et Excel et avoir quelques notions de statistiques sera un atout.Both English and French
Les concepts de base de sylviculture et de mesure des arbres sur le terrain devrait être familier au stagiaire. Avec le mentorat d’un étudiant en foresterie formé localement, il devra aussi être capable de reconnaître les espèces arborescentes du Nouveau-Brunswick. Il devra pouvoir se déplacer en forêt à l’aide de la boussole et du GPS. Être familier avec ARCGIS et Excel et avoir quelques notions de statistiques sera un atout.Both English and French
Les concepts de base de sylviculture et de mesure des arbres sur le terrain devrait être familier au stagiaire. Avec le mentorat d’un étudiant en foresterie formé localement, il devra aussi être capable de reconnaître les espèces arborescentes du Nouveau-Brunswick. Il devra pouvoir se déplacer en forêt à l’aide de la boussole et du GPS. Être familier avec ARCGIS et Excel et avoir quelques notions de statistiques sera un atout.Both English and French

Avoir un bon bagage en mathématiques OU en informatiques.Avoir des connaissances en théorie des graphes OU en programmation : Maple, ...Sérieux, aime travailler en équipe.Il s'agit d'un projet de mathématiques et informatique.French
L'étudiante ou l'étudiant devra avoir suivi des cours reliés à la biologie moléculaire, cellulaire et/ou génétique. Il devra également présenter une certaine autonomie et autodiscipline en laboratoire. Des connaissances au niveau de la culture cellulaire et de l'amplification PCR sont des atouts, mais non nécessaires.French

Les étudiants devraient posséder une expérience de travail avec le système opérationnel Linux (Ubuntu) ainsi que une connaissance de la physique et de l'astronomie. Les étudiants devraient être capables de naviguer sur des pages Web (en utilisant des fichiers HTML) et travailler avec des images en format EPS et JPG. Ils devraient pouvoir rédiger leurs rapports en anglais ou en français. La connaissance et l'expérience d'utilisation de Word ou de LaTeX sont souhaitables.Both English and French
Électronique, langages de programmations Both English and French

Connaissances en chimie analytique y compris une expérience suffisante au laboratoire (dans le cadre de la formation et/ou de stages professionnels)Savoir réaliser une recherche bibilographique (la maitrise de l'anglais écrit est nécessaire)Capacité à s'intégrer rapidement dans un nouvel environnement.Capacité à travailler en équipeAutonomie partielle du candidat 1iere expérience en recherche souhaitableMotivationFrench



Une formation en immunologie ou en biochimie serait une compétence requise pour ce projet. Toute formation en biologie (biologie moléculaire ou microbiologie) pourrait être aussi considéré.French
Maturité intellectuelle, curiosité naturelle, bonne attitude (respect, entrain, honnêteté), capacité d'analyse, compétences en méthodologie de recherche (recherche dans bases de données scientifiques, préparation de revue de littérature sur des thématiques spécifiques), connaissance du français et de l'anglaisNous sommes flexible et ouvert à l'idée de négocier un horaire de travail qui offre une formule de télé-travail, où le stagiaire peut travailelr à partir de son lieu de résidence ou ailleurs (ex. café, bibliothèque, etc.).French

Conception électronique, programmation  et connaissance de Matlab.  Both English and French
Idéalement l'étudiant aura des connaissances dans l'une de spécialités suivantes: médecine, physiologie, génie électrique, électromagnétisme. L'équipe de recherche est constituée de membres ayant ces disciplines, ainsi il devrait être bien encadré.Both English and French
Idéalement l'étudiant aura des connaissances dans l'une de spécialités suivantes: médecine, physiologie, génie électrique, électromagnétisme. L'équipe de recherche est constituée de membres ayant ces disciplines, ainsi il devrait être bien encadré.Both English and French

Les étudiants recherchés ont une formation en psychologie ou dans une discipline connexe. Ils doivent avoir une formation de base en méthodes de recherche et en statistique. Une formation avancée dans ces domaines n’est pas exigée, mais le désir et la volonté de l’acquérir en cours de stage est essentielle. De bonnes capacités d’analyse et d’organisation ainsi qu’un intérêt marqué pour la recherche quantitative sont souhaités.French
Les étudiants recherchés ont une formation en psychologie ou dans une discipline connexe. Ils doivent avoir une formation de base en méthodes de recherche et en statistique. Une formation avancée dans ces domaines n’est pas exigée, mais le désir et la volonté de l’acquérir en cours de stage est essentielle. De bonnes capacités d’analyse et d’organisation ainsi qu’un intérêt marqué pour la recherche quantitative sont souhaités.French

Les étudiants recherchés ont une formation en psychologie ou dans une discipline connexe. Ils doivent avoir une formation de base en méthodes de recherche et en statistique. Une formation avancée dans ces domaines n’est pas exigée, mais le désir et la volonté de l’acquérir en cours de stage est essentielle. De bonnes capacités d’analyse et d’organisation ainsi qu’un intérêt marqué pour la recherche quantitative sont souhaités.Both English and French
- Expérience de la programmation et de l'implémentation des algorithmes- Connaissance de l'exploration et de  l'analyse des données- Connaissance des méthodes de statistiquesBoth English and French
L'etudiant doit avoir une experience avancé en implementation des algorithmes en utilisant des langage de programmation comme C ou Python ou Java.L'etudiant devrait avoir des connaissances dans le domaine de statistics et l'analyse de donneés.Both English and French

The student should have an extensive experiences in implementation using Python language.The student should have some knowledge on statistics and data analysis.English
Programmation informatique (C/C++ ou/et Python ou/et MatlabBases de l’algèbre linéaire et calcul matricielThe student can benefit from other students working in the project for their thesis and in case of publications the name of the intern will be among the authors.L'étudiant peut bénéficier d'autres étudiants travaillant dans le projet pour leur thèse et, en cas de publications, le nom du stagiaire sera parmi les auteurs.Both English and French
Programmation informatique (C/C++ ou/et Python ou/et MatlabBases de l’algèbre linéaire et calcul matricielLa connaissance de la vision et/ou apprentissage machine est considéré un plusThe student can benefit from other students working in the project for their thesis and in case of publications the name of the intern will be among the authors.L'étudiant peut bénéficier d'autres étudiants travaillant dans le projet pour leur thèse et, en cas de publications, le nom du stagiaire sera parmi les auteursBoth English and French
Programmation informatique (C/C++ ou/et Python ou/et Matlab)Bases de l’algèbre linéaire et calcul matricielLa connaissance de la vision et/ou apprentissage machine est considéré un plusThe student can benefit from other students working in the project for their thesis and in case of publications the name of the intern will be among the authors.L'étudiant peut bénéficier d'autres étudiants travaillant dans le projet pour leur thèse et, en cas de publications, le nom du stagiaire sera parmi les auteursBoth English and French
Programmation informatique (C/C++ ou/et Python ou/et Matlab)Bases de l’algèbre linéaire et calcul matricielLa connaissance de la vision et/ou apprentissage machine est considéré un plusThe student can benefit from other students working in the project for their thesis and in case of publications the name of the intern will be among the authors.L'étudiant peut bénéficier d'autres étudiants travaillant dans le projet pour leur thèse et, en cas de publications, le nom du stagiaire sera parmi les auteursBoth English and French

Bonne connaissance en programmation et environnements de développement utilisés dans le monde du web :Architecture MVC (PHP/MySQL), Bases de données, JavaScript, HTML5, CSS3.French
Bonnes connaissances en programmation, en particulier des technologies du web et des bases de données.French

Ideally, the student will have some knowledge of medicine, or physiology, or electrical engineering, or electromagnetism. The research team is multi-disciplinary and is composed of people with these backgrounds so the student should be well accompanied.Both English and French
L'étudiant(e) doit avoir suivi un cours de base en circuits hyperfréquences: adaptation d'impédance, abaque de Smith, paramètres S, amplificateurs hyperfréquence, circuits intégrés hyperfréquences (MMIC). L'étudiant(e) doit aussi être à l'aise avec l'utilisation de logiciels spécialisés en génie électrique. Pour ce travail, le logiciel ADS de Keysight (anciennement Agilent) sera utilisé.Aucun. Both English and French
The student must have a bachelor degree or close to the end (at most one semester left) in the following fields: Mathematics, Economics (with strong background in mathematics or quantitative methods), Statistics, Quantitative methods (Econometrics,...).This project can involve two students with one of the following profile.Profile 1: Static and dynamic optimization, Differentiation of functions of several variables, Linear algebra, Stability of systems.Profile 2: Data analysis, Linear and nonlinear regressions, Statistical tests.Both English and French
Compétences souhaitées : - Esprit d’équipe et d’initiative- Modélisation mathématique et informatique- Bonne organisation et rigueur dans le raisonnement - Bonne capacité de rédaction (en anglais et français)- Expérience de terrain en milieu éloigné est préférable- Maîtrise des langages de programmation est recherchée (e.g. R, Matlab, Python, C++)- Notions d’intelligence artificielle préférables Both English and French
Compétences souhaitées : - Esprit d’équipe et d’initiative- Bonne organisation et rigueur dans le raisonnement - Bonne capacité de rédaction (en anglais et français)- Expérience de terrain en milieu éloigné est préférable- Maîtrise de R préferableBoth English and French
Je recherche un.e étudiant.e soit qualifié.e en recherche sur le terrain ou en analyses statistiques. Les étudiant.e.s qualifié.e.s en recherche sur le terrain travailleront dans le parc national de Kouchibouguac. Ils doivent avoir une expérience de travail sur le terrain dans un contexte avec peu de commodités et être en excellente condition physique. Les étudiant.e.s intéressé.e.s par l'analyse statistique de données peuvent également passer du temps sur le terrain avant d'analyser les données à l'Université de Moncton. L'étudiant.e recruté.e aura de bonnes compétences interpersonnelles, un bon esprit d'équipe et un sens de l’initiative, tout en étant riguoureux scientifiquement.Every summer, I lead research activities in the Canadian Arctic. Although I cannot recruit interns to work in the Arctic, students who will be recruited for the proposed internship will have greater opportunities of being recruited as Master students to work on the projects that will start in 2018-2019.Chaque été, je mène des projets de recherche dans l'Arctique canadien. Bien que je ne puisse pas recruter des stagiaires pour travailler en Arctique, les étudiant.e.s qui seront recruté.e.s pour le stage proposé auront plus de probabilités d'être recruté.e en tant qu'étudiant.e à la maîtrise pour travailler sur les projets qui commenceront en 2018-2019.Both English and French
Programmation informatique (surtout en Python)Bases de l’algèbre linéaire et calcul matricielLa connaissance de la vision et/ou apprentissage machine est considéré un plusThe student can benefit from other students working in the project for their thesis and in case of publications the name of the intern will be among the authors.L'étudiant peut bénéficier d'autres étudiants travaillant dans le projet pour leur thèse et, en cas de publications, le nom du stagiaire sera parmi les auteursBoth English and French

L'étudiant ou l'étudiante doit comprendre les techniques pour  alimenter les moteurs électriques à courant alternatif par convertisseurs statiques et les principes pour la variation de la vitesse, et être bien familier avec les notions des systèmes asservis continus et discrets. Une importance doit être donnée à la modélisation dynamiques des moteurs, les concepts de la  conversion de l'énergie dans les moteurs, l'expérimentation utilisant un microcontrôleur (ou DSP) dans le génération des signaux de commande, l'acquisition et mesure, programmation en langage C, Matlab/Simulink, la réalisation des circuits électroniques.L'étudiant aura le support d'un technicien pour la réalisation des circuits imprimés de l'onduleur envisagé dans le projet.French
- Notions sur la modélisation et l'identification des systèmes- Systèmes asservis analogiques et ou numériques- variables d'états- Simulation sur ordinateur des systèmes dynamiques - Utilisation de Matlab,  et  programmation sous Matlab ou langage C-French
L'étudiant ou l'étudiante doit être bien familier(e) avec  le développement avec :- Électronique, capteurs et détecteurs- Commande des moteurs CC (servomoteurs) et technique d'alimentation par convertisseurs statiques CC/CC- Principes de la commande numériquele support d'un technicien pour certains assemblages mécaniques et dans la réalisation des circuits imprimés sera offert. French
L'étudiant doit être familier avec les systèmes asservis continus, le comportement des systèmes dynamiques, et les notions de base de l'analyse des systèmes discrets, l'électronique de puissance, la méthodologie de design des systèmes électroniques. La compréhension des techniques de simulation, la programmation des microcontrôleurs et l'expérimentation avec des systèmes électriques et la programmation sur le WEBle support d'un technicien pour la réalisation des circuits imprimés sera offertFrench

- Étudiant(e) de 3e année en génie avec connaissances de conception de cartes électroniques et de contrôleurs. - Motivé et capable à travailler avec peu de supervision.- Confortable travaillant avec des travailleurs dans leur milieu de travail- SouhaitThe work environment is at a Francophone University but can be done either in English or in French.  A great opportunity to become more bilingual. Both English and French
The candidate must have a good background in piezoelectricity, modelisation, matlabEnglish
Posséder des connaissances de base sur l’énergie marémotrice, la modélisation des systèmes électromécaniques, les moteurs électriques triphasés, et sur l’environnement Matlab/Simulink.Rien French
Posséder les connaissances sur l’énergie solaire, les suiveurs solaires, les moteurs électriques à courant continu, les méthodes contrôle des moteurs CC, et l’environnement Matlab/Simulink.Savoir programmer simulink Coder ou Recoir les dossiers des candidats pour sélectionFrench
Une bonne base en électronique de puissance, en convertisseurs statiques, entrainements électroniques, FPGA et programmation sous matlab et Systen generator d'xilinx.Je souhaite recevoir le dossier académique du stagiaire pour la sélection.French

Disposer des antécédents en mathématiques ou en économie constitue un atout pour travailler sur ce projet, quoique cela ne soit pas un impératif. En revanche, l'étudiant impliqué dans ce projet devra avoir des compétences solides en statistique et en économétrie. Il devra être en mesure d'utiliser des données existantes pour construire différents indicateurs pertinents pour l'étude. L'étudiant devra être à l'aise pour faire des calculs et écrire des codes avec au moins un des logiciels suivants: R, STATA, EXCEL, SPSS.Both English and French
Le stagiaire devra être minutieux et avoir de la dextérité, deux qualités essentielles pour réaliser les analyses biochimiques prévues.  La rigueur et l'honnêteté scientifique sont aussi essentielles pour assurer des résultats fiables et pour tenir un cahier de laboratoire clair et précis.  La personne  devra avoir une  expérience de base du travail en laboratoire.  Elle recevra une formation solide pour être en mesure de réaliser les analyses biochimiques dont elle sera chargée.  L'étudiant devra être débrouillard et capable de faire une recherche bibliographique et de produire une synthèse de lectures.  Une connaissance de base du logiciel Excel serait un atout.Both English and French

Background in Economics, Business or any relevant field. Competency in basic statistics and data mining.  Ability to use any statistical software (e.g. Stata) would be treated as an asset. English
- 4th year Chemical or Mechanical or Materials, or Environmental Engineering or Chemistry. - good academic standing, good writing and communication skills. - able to pay attention to fine details.  - professional and team oriented. English na
The student should have completed at least a 2'nd year of university, preferably in a chemistry related discipline (eg. chemistry, bio-chemistry). It would also be preferable if the student had some organic lab experience, although this would not be a prerequisite as long as they had other related lab experience. The student will be required to work in a "team" environment so good interpersonal skills and the ability to communicate and work with others of varied background would be an asset.English
The interested students should have a good understanding of both macro and microeconomics concepts at the advanced undergraduate level. The student should also be able to work with computers. The skills those are required in that respect are data download, data processing on a spreadsheet, file conversion, and running a preferred statistical package.English
The student should have strong background in civil or chemical engineering subjects specifically in the area of water and wastewater engineering. The project would be highly experimental. The Student should have ability to conduct experimental data analysis. Knowledge of analytical equipment such as gas chromatography, spectroscopy, organic carbon analyzer, etc. would be considered as an asset. Most importantly, student should have very good proficiency in the English language. The student should also possess strong computer skills (excel, power point, word processing etc.)None English
The student should be a senior undergraduate students or masters student in Mechanical Engineering, Mechatronics Engineering or related discipline.  The successful candidate would have excellent working knowledge of computer aided design (CAD), mechanical design as well as traditional fabrication techniques.The candidate should also have working knowledge in the implementation of electromechanical devices including motors, sensors, control systems and related hardware (mechatronics).Dear members of the selection committee,This project is complementary to others being proposed by the group but not mutually exclusive.  Although some limited funds have been secured for the construction of the proposed modules, these funds will be mostly to purchase hardware. The help of qualified interns will help us take the project into the next level.Sincerely,Juan A. CARRETERO, PhD, PEngEnglish
The student should be a senior undergraduate students or masters student in Mechanical Engineering, Mechatronics Engineering or related discipline.  The successful candidate would have excellent working knowledge of computer aided design (CAD), mechanical design as well as traditional fabrication techniques.The candidate should also have working knowledge in the implementation of electromechanical devices including motors, sensors, control systems and related hardware.Dear members of the selection committee,This project requires a lot of manpower.  Although I have requested funds for issues related to this project through the NSERC Discovery programme, the requested funds are quite limited and be mostly used to purchase hardware and pay for graduate students to do most of the background and theoretical work.  The help of interns would help us leapfrog the project into the next stages.Sincerely,Juan A. CARRETERO, PhD, PEngEnglish

The student intern will be directly involved in the research program.  The candidate will learn state of the art analytical and processing techniques and will be trained to understand and carry out an innovative research program.  He/she will also develop teamwork, leadership presentation and communications skills.  I will encourage the student to develop strong written communications skills and to present their research outcomes at group meetings.  this project is being done in collaboration with AV Nackawic, a mill located near Fredericton, New Brunswick, and owned by the Aditya Birla Group of India.  The student will visit the mill and join the discussion during our quarterly meetings at the mill.English
Two undergraduate chemical engineering students are required for this project. Undergraduate students with research skills are preffered candites, however this is not a limitation.English
Ideally the student will have:1) excellent communication skills (verbal and written)2) exceptional skills with microelectronics and computer hardware, BUS and LAN communications (software engineering skills would be a plus)3) experience using (preparing, mounting, testing, etc.) strain gauge sensors or other force sensing elements (fibre optic, piezo, etc.) 4) basic Matlab/Simulink programming skills (experience with OpenSIM or similar MSK modelling tools a plus but not required)5) computer aided design (CAD) skills preferred6) a desire to work within a multi-disciplinary team of biomedical engineers, kinesiologists and clinicians in the area of rehabilitation robotics would be a preference.English
Introductory Matlab programming and statistical knowledge Introductory biomedical engineering, biomechanics, and human movement knowledge Enjoy learning new software and working with peopleEnglish
Introductory Matlab programming ability Introductory biomechanics knowledge Introductory Algebra/geometry knowledge (3D data)Enjoy learning new softwareVisual 3D experience is not required, but would be an asset (Visual 3D will be taught to successful candidates)English
The student should have a background in biomedical engineering with an interest in human movement. The skills required include familiarization with data acquisition equipment and hardware, strong mathematical skills and the ability to critically analyze published research. The student should also have strong communication skills.The student intern should have knowledge of biomedical engineering technologies as well as data analysis and software experience.English
Background: The students should have a background in data mining, statistics, and an interest in the Internet of Mobile Things. The students will be based at the University of New Brunswick and work on-line with colleagues at the Cisco Internet of Things Centre in Toronto, a new hub for innovation, experimentation, and thought-leadership in Canada.Programming Skills: Python, JavaSoftware Architecture Skills: Hadoop, graph databases, mobile fog nodesEnglish
A successful candidate has to have nice analytical skills, should have strong background in economic theory and econometricsEnglish



Solid background in GIS methods and tools, good programming skills. N/A English
The student should have an interest in modelling and simulation ofbiological systems and experience with one or more of the following:mathematical modelling, computer simulations, epidemic models, ecological models, predator-prey systems,nonlinear differential equations,  partial differential equations.English
Electronics and computer engineeringInstrumentation engineeringSignal processingEmbedded systemsPCB designC, C++  MATLAB  English
Electronics and computer engineeringComputer scienceMachine LearningSignal processingPattern Recognition C, C++   MATLAB  English
Students should be well versed in web development, both client and server side. Javascript, CSS, HTML5, node.js will be the main technologies used. A background or experience in human-computer interaction, and with git, slack would be beneficial. Additionally, interest in graduate studies and previous research experience are extremely desireable. The ability to work independently and break down largers goals into logical tasks is an important requirement.English
The student should be skilled in Linear Algebra and have a basic understanding of feedback control. The student should also have experience coding in C or Matlab (C is preferable).English
The student needs to have a solid grasp of Linear Algebra. A basic understanding of feedback control is desirable but not required.English
Students should have some experience with Unity building 3D games, VR or AR applications. Interest in graduate studies and previous research experience would be beneficial. The ability to work independently and break down larger goals into logical tasks is an important requirement.English
Candidates should have knowledge and experience in one or more areas related to unmanned systems, unmanned aerial vehicles, robotics mechatronics, control and instrumentation, sensors, and actuators, modelling and simulation, communication, system optimization. Knowledge in one or more of the following areas is necessary.Hardware: Digital/analog electronics, sensors, actuators, good at using lab equipmentSoftware: Compilers, Matlab, and MS OfficeProgramming Languages: C, C++, Java, multi-thread programming, Matlab/SimulinkOperating Systems: Windows and/or LinuxOthers:Demonstrated experience in the provision of technical writing, scientific programming support, system level design and evaluation of software systems, integration of hardware and software systems; experience in documentationThank you. English
Candidates should have knowledge and experience in one or more areas related to unmanned systems, unmanned aerial vehicles, robotics, mechatronics, control and instrumentation, sensors and actuators, modeling and simulation, communication, system optimization. Knowledge in one or more of the following areas is necessary.Hardware: Digital/analog electronics, sensors, actuators, lab equipmentProgramming Languages: C, C++, Java, multi-thread programming, Matlab/SimulinkOperating Systems: Windows and/or LinuxOthers: Demonstrated experience in the provision of technical writing, drone piloting, system level design and evaluation of software systems, integration of hardware and software systems; demonstrated knowledge of software standards, architectures, documentation, and testing.Thank you. English
The student is required to have a background in computer science (or a related discipline), good programming skills (preferably Python), and exposure to statistics and probability (e.g., through an undergraduate course). Previous experience in natural language processing, computational linguistics, or machine learning would be helpful, but is not required. The student should also have an interest in languages or linguistics, although no specific background in these topics is required.English
The student first needs a background in linear systems, convolution, and superposition.   The second skill is a need to work in the frequency domain, in the form of Fourier analysis, Fourier series, the Fourier transform, and the discrete-Fourier transform (DFT).   Less emphasis will be required on the DFT.  The student needs to be able to program in the scripting and interpreted language of MATLAB(TM) or GNU Octave.   Having used z transforms will be an asset.  Having encountered analog-to-digital converters and digitizers will be an asset, as well as an ability to model radio channels using linear systems theory.English
The student should have strong academic background in Computer Science. It is expected that the student will be involved in coding and software development. Therefore,  good programming skill is desired, particularly, in Java and/or C++.  The student also possess good debugging skill.  Previous research experience is a plus. Creative and motivated students are encouraged to apply for this exciting research opportunity. English
The student should have strong academic background in Computer Science, Engineering or Statistics. It is expected that the student will be involved in coding and software development. Therefore,  good programming skill is desired, particularly, in Java and/or C++ and Python.  The student also possess good debugging skill.  Previous research experience is a plus. Creative and motivated students are encouraged to apply for this exciting research opportunity.English
Basic genetics and microbiology courses. English
Students should have an interest in biology, applied mathematics, and computer programming. Students must be an expert in at least one of these areas with a strong interest in at least one of the remaining two areas. Previous experience with population biology or epidemiological models and experience with a programming language will be an asset.none English N/A
Basic biology, or genetics or microbiology courses. English
Chemical engineer with mass transfer and reactor design coursesEnglish
Chemical Engineering studentNone English
- Engineering student from the following faculties: Mechanical/Petroleum/Process Engineering; - Experience with reservoir simulation modeling software (Eclipse) and well inflow performance calculation software (Prosper) would also be beneficial but not eEnglish
Student should have completed 2 years of university-level study in chemistry. Chemical engineering students will also be considered but they must have completed at least 2nd year university-level organic chemistry classes and have knowledge of NMR and IR spectroscopy. Student should be willing to work as a part of an interdisciplinary team, be hardworking, enthusiastic and a good communicator.We have previously participated in DAAD RISE worldwide program and hosted many students from Germany in our labs.English
Students should be completing a chemistry degree program (or a closely related field). Students should have basic knowledge of inorganic, organic, analytical and physical chemistry.  Students should have completed laboratory courses in organic chemistry and be able to perform standard lab tasks e.g. suction/Buechner filtrations.  We have previously participated in DAAD RISE worldwide program and hosted many students from Germany in our labs.English
Students should be completing a chemistry degree program (or a closely related field). Students should have basic knowledge of inorganic, organic, analytical and physical chemistry.  Students should have completed laboratory courses in organic chemistry and be able to perform standard lab tasks e.g. suction/Buechner filtrations.  Knowledge of organic spectroscopic techniques, e.g. NMR and IR spectroscopy, would also be desirable.We have previously participated in DAAD RISE worldwide program and hosted many students from Germany in our labsEnglish
The student should have completed year 2 inorganic chemistry, organic chemistry, and analytical chemistry along with the corresponding laboratory component. The student should be motivated and show keen interest in catalysis and sustainable chemistry, be ready and able to work both individually and in teams. The student should be respectful of their colleagues and supervisors and dedicate themselves to the success of the project.  English
The student should have completed year 2 inorganic chemistry, organic chemistry, and analytical chemistry along with the corresponding laboratory component. The student should be motivated and show keen interest in catalysis and sustainable chemistry, be ready and able to work both individually and in teams. The student should be respectful of their colleagues and supervisors and dedicate themselves to the success of the project.English
The student should have completed year 2 inorganic chemistry, organic chemistry, and analytical chemistry along with the corresponding laboratory component. The student should be motivated and show keen interest in catalysis and sustainable chemistry, be ready and able to work both individually and in teams. The student should be respectful of their colleagues and supervisors and dedicate themselves to the success of the project.  English
The successful candidate must be a Civil Engineering or a Mechanical Engineering student with good academic standing who is interested in doing physical works in the laboratory and is capable of using computer software for data analysis and processing. S/he must be a team player and possess the ability to communicate effectively both orally and in writing. Candidates with working knowledge of Microsoft office, Abaqus and Ansys are encouraged to apply.English
An undergraduate student (2nd or 3rd year) in civil engineering with high GPA and high interest of hands-on activities working in lab environment will be the best fit for the project. The following qualifications are needed:• a commitment to superior safety and environmental performance• ability to plan and implement projects in a timely manner• strong problem solving, administrative, organizational, and conflict resolution• demonstrated a positive work ethic and the ability to work independently and communicate successfully in a team environment• adaptability to organizational and technological change• demonstrated of high level of academic achievementThe student will be trained and supervised to make the specimens, apply instrumentations, test specimens, and process data. The student will be also trained regarding safety and working with different equipment.English
We are looking for interns with expertise in one or more of the following: programming, human-computer interaction, design, graphics, and human-subjects evaluation. Expertise in one of the applied domains listed above is useful but not required. English
Basic knowledge of genetics, molecular biology and metabolism (biochemistry). Some familiarity with conducting sequence searches using online tools such as Blast and basic knowledge of sequence file formats (e.g. fasta). Good computing skills overall, including comfortable use of network tools such as FTP, proper use of spreadsheets to organize data. English
Good computing skills. Unix scripting preferably but not essential. Understanding of basic techniques of molecular biology. Have a good knowledge of the principles of DNA and RNA biology and well acknowledged on the concepts of gene, genome, transcription, protein translation and related topics. Interest in evolutionary biology and lots of motivation.English
Ideally the student will have some background knowledge in molecular biology, and some standard laboratory skills. The student should have good english language skills.  English
Ideally the student will have some background knowledge in molecular biology, and some standard laboratory skills. The student should have good english language skills.  English
Ideally the student will have some background knowledge in molecular biology, and some standard laboratory skills. The student should have good english language skills.  English
Ideally the student will have some background knowledge in molecular biology, and some standard laboratory skills. The student should have good english language skills.  English
The internship student should have a background in pharmacy, pharmacology or one of the major areas in biological sciences. He/She will be trained to pursue research and development for pharmaceuticals, natural health products, and biomarkers and assist in the day-to-day operation of the Laboratory.It is an excellent project for a summer research student to allow her/him to engage in a research project which will advance innovative drug discovery and development.English
The GRI student will be required to be a critical thinker and capable of analyzing and interpreting complex environmental chemistry data.This research will support the planning phases and help develop the full scope of of a large scale remediation project. See recent paper for background information on this project https://link.springer.com/article/10.1007/s10661-017-5952-0English N/A
Competencies in environmental or marine science. Ability to search and analyse secondary and primary databases or websites as well as academic literature.This research, surrounding potential negative impact on aboriginal and local communities near divested harbours, will help alleviate challenges faced by harbour authorities and provide improved decision-making policies for harbour managers and government agencies. The research addresses an issue which is an important one for the Maritime and Atlantic region. See recent paper for a background overview http://www.sciencedirect.com/science/article/pii/S0308597X15002377English N/A
The student should have taken water treatment courses with some familiarity of of lab techniques.  Ideally the student would be enrolled in an environmental science or engineering program.English
The student should be enrolled in a environmental or chemical engineering program.English
The student should have training in the computer sciences / IT fieldEnglish
Ability to do a literature review, basic analytical skills including the use of spreadsheets, basic mathematical modelling skills using packages such as IBM Cplex Studio, Gurobi, Python, etc.English
The student must have pursued or is pursuing undergrad studies in chemistry and must have completed organic chemistry classes. Basic knowledge on conducting and analysing chemistry experiments are required. The student must have at least completed an organic chemistry laboratory class, and be able to follow guidelines and safety requirements to ensure safe and productive working in a chemistry lab.The student must be fluent enough in English to be able to accurately complete a laboratory book and to share and discuss his work progress with the research supervisor.We welcome the opportunity to open out lab to a keen aspiring chemist!English
The student is required to have a basic understanding of the biological sciences with a specific emphasis on microbiology and immunology. Previous laboratory experience with animal work (specifically mice), intravital microscopy, tail-vein injections, data analysis (leukocyte recruitment data), histology and other general laboratory skills such as solution preparation and handling are an asset but are not required. Most of the skills required will be taught during the internship. English
Students with Life Sciences background are preferred for this position. Students attending Animal Science, Veterinary Medicine, Biology and related programs will greatly benefit from this opportunity. Students interested in Physiology, Comparative Biology, Histology, Beef Cattle Husbandry will be facing a great opportunity to develop scientific skills with potential for scientific publication in a major journal. The desirable skill set includes: great interpersonal skills, commitment to the working hours, diligence, and interest in learning. Familiarization with scientific reading, search for scientific information, oral presentations and editing dataset are an asset, but the lack of expertise on these is not a limitation.English Not applicatble
Students with Life Sciences background are preferred for this position. Students attending Animal Science, Veterinary Medicine, Biology and related programs will greatly benefit from this opportunity. Students interested in Physiology, Comparative Biology, Histology, Beef Cattle Husbandry will be facing a great opportunity to develop scientific skills with potential for scientific publication in a major journal. The desirable skill set includes: great interpersonal skills, commitment to the working hours, diligence, and interest in learning. Familiarization with scientific reading, search for scientific information, oral presentations and editing dataset are an asset, but the lack of expertise on these is not a limitation.English Not applicable
Students with Life Sciences background are preferred for this position. Students attending Animal Science, Veterinary Medicine, Biology and related programs will greatly benefit from this opportunity. Students interested in Physiology, Comparative Biology, Histology, Beef Cattle Husbandry will be facing a great opportunity to develop scientific skills with potential for scientific publication in a major journal. The desirable skill set includes: great interpersonal skills, commitment to the working hours, diligence, and interest in learning. Familiarization with scientific reading, search for scientific information, oral presentations and editing dataset are an asset, but the lack of expertise on these is not a limitation.English
The student needs to have mathematical maturity, including linear algebra, and numerical methods (desirable), and strong programming skills, especially web programming. Familiarity with or interest in pursuing graduate studies in one of the following areas would be highly desirable: visualization, computer graphics, machine learning, data mining, human-computer interaction.English
The student needs to have mathematical maturity, including linear algebra, and numerical methods (desirable), strong programming skills, in particular for mobiles. Familiarity with or interest in pursuing graduate studies in one of the following areas would be highly desirable: visualization, computer graphics, machine learning, data mining, and human-computer interaction.English
Students should be capable of writing and maintaining their own code bases as well as working with current code bases. Preferred languages include C/C++, Python, Java.English



Good computing skills. Unix scripting preferably but not essential. Understanding of basic techniques of molecular biology. Have a good knowledge of the principles of DNA and RNA biology and well acknowledged on the concepts of gene, genome, transcription, protein translation and related topics. Interest in evolutionary biology and lots of motivation.English
Basic knowledge of genetics, molecular biology and metabolism (biochemistry). Some familiarity with conducting sequence searches using online tools such as Blast and basic knowledge of sequence file formats (e.g. fasta). Good computing skills overall, including comfortable use of network tools such as FTP, proper use of spreadsheets to organize data. English
Mathematical modelling: Linear programming, stochastic processes, reliability modelling.Computer programming: Python or VBA or C++ or related languages.The intern will join a dynamic team of undergraduate and graduate students.English
Mathematical modelling: Linear programming, stochastic processes, reliability modelling.Computer programming: Python or  VBA or C++ or related.The intern will join a dynamic team of undergraduate and graduate students.English
The student must be highly motivated, with outstanding analytic skills. Because the project is so broad, the student skills could be in any area relevant to this project e.g. could be in writing complex psychological ideas for the public or overcoming the barriers to adopting technology in primary care, or in a specific area of primary health care. Must be able to pass criminal record check and child abuse registryEnglish

- Connaissance et expérience dans le langage de  programmation Python (cependant, les programmeurs qualifiés dans d'autres langages sont invités à postuler, si prêts à être convertis au langage Python :-);- Esprit critique et capable de travailler de façBoth English and French
- Esprit critique;- Fort intérêt dans la recherche et les sciences du langage;- Connaissance et expérience en matière de programmation (Python de préférence) serait un atout. Both English and French
- Connaissance et expérience en programmation Python (cependant, les programmeurs qualifiés dans d'autres langage de programmation sont les bienvenus à poser leur candidature, si ils sont prêts à apprendre Python );- Esprit critique;- Fort intérêt dans Both English and French

The student should be able to formulate and solve mixed-integer linear programs. Therefore a background in optimization with programming skills would be necessary. Some of the skills can be picked up as the student goes along, but the student should really be interested in numerical methods, optimization, and coding (mostly scripting).English
Students may come from a background in biology, chemistry, physics or related discipline, but will be expected to expand their knowledge across disciplines. A materials science and engineering background is desirable, but not required. Basic laboratory skills and/or experience in a research environment are also desirable, but are also not required, as students will spend their first weeks obtaining all the required laboratory and safety training to complete their project. Students must possess strong written and verbal communication skills and be enthusiastic for collaboration with other researchers, both from within the Frampton Laboratory, and from other laboratories at Dalhousie University.None applicable.English
Basic engineering economics, systems analysis and design, ability to conduct a thorough literature review. This project may require a few meetings with local transit authorities to help define the problem and obtain data.English
Programming skills alone are not sufficient. The student should have a background in semantics, formal logic, type theory, and/or category theory. Familiarity with a functional programming language will be useful. Familiarity with quantum computing is not required.English
The student(s) should be towards the end of their undergraduate degree. At least one course in computer programming is preferred, but not required. The student(s) must be willing to work at least one day a week in the field. A keen interest in hydrology and hydrogeology will greatly aid the student(s) during this internship and would maximize how much they benefit from the internship. English
A strong background in computer programming is essential. Past experience in C++, R, or Python would be an asset.  The ability to work autonomously as well as in a team is a requirement for this project. Although this project can be completed entirely without conducting any field work, the student is strongly encouraged to enhance their skillsets by participating in field excursions with other members of the lab.English
Knowledge of soil mechanics, soils lab testing, spreadsheets. Hydrogeology knowledge would be ideal but not essential.N/A English
Should have some DE's (preferably PDE's), familiarity with matlab/maple an assetEnglish
The project can be tackled by one or two students. The first part of the project will require experience working with GIS databases (e.g., ArcGIS, Student 1). The second part of the project will require a strong background in statistical analysis (e.g., using R packages, Student 2).  The ability to work autonomously as well as in a team is a requirement for both students. The students may have to travel with the supervisor to a few sites to collect further information, and they should be willing to work in an outdoor setting on an infrequent basis. English
background from courses in cell biology/physiology. Basic use of microscope.background in animal/human physiology.Good interpersonnal and communication skillsEnglish
Student should have follow courses with basic principles in molecular biology, protein structue and function, cell biology/physiology.Basic understanding of fluorescence and fluorescent methods.English
The student should know linear algebra and some group theory. Programming skills will be useful to run experiments and searches. Knowledge of quantum computing is not required.English
Expereince in handling DNA, knowledge in cloning, aseptic techniques and cultivation of bacteria, some knowledge of biochemical assays, such as protein determination, small voiume (uL) pipetting, ability to make reagents (e.g. buffers).English No other language.
An undergraduate student (2nd or 3rd year) in civil engineering with high GPA and high interest of hands-on activities working in lab environment will be the best fit for the project. The following qualifications are needed:• a commitment to superior safety and environmental performance• ability to plan and implement projects in a timely manner• strong problem solving, administrative, organizational, and conflict resolution• demonstrated a positive work ethic and the ability to work independently and communicate successfully in a team environment• adaptability to organizational and technological change• demonstrated of high level of academic achievementThe student will be trained and supervised to make the specimens, apply instrumentations, test specimens, and process data. The student will be also trained regarding safety and working with different equipment.English
An undergraduate student (2nd or 3rd year) in civil engineering with high GPA and high interest of hands-on activities working in lab environment will be the best fit for the project. The following qualifications are needed:• a commitment to superior safety and environmental performance• ability to plan and implement projects in a timely manner• strong problem solving, administrative, organizational, and conflict resolution• demonstrated a positive work ethic and the ability to work independently and communicate successfully in a team environment• adaptability to organizational and technological change• demonstrated of high level of academic achievementThe student will be trained and supervised to make the specimens, apply instrumentations, test specimens, and process data. The student will be also trained regarding safety and working with different equipment.English
A basic understanding of molecular biology techniques such as protein expression and purification, gel electrophoresis (DNA and protein) and western blotting will be an asset but not an absolute necessity as training and guidance will be provided.English
Students require a background in physics, mathematics, and chemistry. Previous coursework in quantum mechanics, statistical mechanics or thermodynamics, and applied mathematics (calculus, linear algebra, and differential equations) is necessary to have been completed in order to carry out this research work.English
A background in microbiology and immunology, and some experience working in a laboratory setting is desirable. Prior knowledge in bioinformatics or computer science is an asset.English
A background in microbiology and immunology, and some experience working in a laboratory setting is desirable.English
A background in microbiology and immunology, and some experience working in a laboratory setting is desirable.English
The student should have completed at least two years of a degree in mechanical engineering or chemical engineering, or a closely related discipline in engineering or science. The student should be interested in mathematical modeling of physico-chemical phenomena and fluid flows, and have good computer skills. Further, the student should have some experience programming in C, C++, Java, or another similar language. Experience using Linux would be an asset, but is not required.English
The student should have completed at least two years of a degree in mechanical engineering, chemical engineering, or a closely related discipline in engineering or science. The student should be interested in mathematical modeling of physico-chemical phenomena and fluid flows, and have good computer skills. Further, the student should have some experience programming in C, C++, Java, or another similar language. Experience using Linux would be an asset, but is not required.English
Ability to read in English, to synthesize a series of studies and articulate a summary of the studies read. Willingness to work with a research team in the conduct of a systematic review on a health related topic. Ability to prepare a draft report in writing in English. Demonstrates initiative beyond that required by the professor.English
An undergraduate student in chemical/biochemical or environmental engineering program, biological science with sound knowledge of biological systems will be capable of conducting this project. Familiarity with wastewater treatment technologies, particularly biological wastewater treatment, basic knowledge of microbiology and laboratory experience are assets. English
The student needs to have a strong programming and design skills, be interested in working with people. Previous experience with games, mobile application, social media and web application design and development will be of advantage. Familiarity with or interest in pursuing graduate studies in one of the following areas would be highly desirable: human-computer interaction, web intelligence, computer graphics, visualization, data analytics, machine learning, text mining, information retrieval.English
Necessary skills and experience include:- creativity and critical thinking skills- strength in architectural design- sketching, drafting, and descriptive geometry- basic knowledge of materials and methods of construction.  - digital production abilities in graphic, drafting, and/or three-dimensional modeling software- Experience working in community contextsEnglish
Necessary skills include:- creativity and critical thinking skills- strength in architectural design- sketching, drafting, and descriptive geometry- basic knowledge of materials and methods of construction - digital production abilities in graphic, drafting, and/or three-dimensional modeling software- Pre-existing knowledge of precast concrete construction, visual scripting language, and/or CNC manufacturing is desirable, but not required.English
The student should have a strong neuroscience background and must be comfortable working with rodents. They will be required to work in English with graduate students/research assistants so strong interpersonal skills are necessary. They must also show a high level of commitment, and are expected to work full-time in the laboratory throughout their stay and to regularly attend/participate in lab meetings. Experience working with brain tissue and performing microscopy imaging is not required but would be an asset. English
The project will most likely be completed in python using such toolkits as sklearn and tensorflow. The successful applicant should have a strong interest in artificial intelligence, some programming background, and either background in python or a willingness to learn it quickly.Although my main appointment is in Philosophy, I have graduate degrees in computer science and logic, teach a required honours course to computer science majors, and maintain strong research connections to the Computer Science Faculty at Dalhousie University. Programs such as MITACS are essential for the completion of the research described here.English

L'étudiant devrait avoir des connaissances de base dans le domaine musculo-squelettique et neuro-anatomie, une certaine connaissance des changements cardiovasculaires qui se produisent pendant l'exercice ainsi qu'une base fondamentale dans l'analyse biomécanique du mouvement humain.Both English and French
L'étudiant devrait avoir des connaissances de base dans le domaine de l'anatomie musculo-squelettique ainsi qu'une base fondamentale dans l'analyse biomécanique du mouvement humain.Both English and French
L'étudiant devrait avoir des connaissances de base dans le domaine de l'anatomie musculo-squelettique ainsi qu'une base fondamentale dans l'analyse biomécanique du mouvement humain.Both English and French
L'étudiant devrait avoir des connaissances de base dans le domaine musculo-squelettique et neuro-anatomie ainsi qu'une base fondamentale dans l'analyse biomécanique du mouvement humain.Both English and French

General laboratory skillsAttention to detailsLab training in chemistry and biochemistryReport writingTeam workGood communication skillsFluent EnglishIn addition to my tenure position at the Department of Applied Human Nutrition, Mount Saint Vincent University (MSVU), I hold an adjunct appointment at the Department of Physiology and Biophysics at Dalhousie University. I expect that one intern will be working full time at Mount Saint Vincent University and if I am approved for another intern, then the work will be partially completed at MSVU, and another part at Dalhousie University. Both institutions are located in Halifax, NS and connected with public transportation (20 min). English
Programming skills regardless of programming languages.Not mandatory but better to take some pre-requisites like below:1. Electric Circuit2. Digital Circuit3. Microprocessor related courseI would like to work with enthusiastic students who can build basic research skills in bio-systems automation during internship for continuing graduate study later in my group or other research groups.English N/A
Programming skills regardless of programming languages.Not mandatory but better to take some pre-requisites like below:1. Electric Circuit2. Digital Circuit3. Microprocessor related courseI would like to work with enthusiastic students who can build basic research skills in bio-systems automation during internship for continuing graduate study later in my group or other research groups.English N/A
Programming skills regardless of programming languages.Not mandatory but better to take some pre-requisites like below:1. Electric Circuit2. Digital Circuit3. Microprocessor related courseI would like to work with enthusiastic students who can build basic research skills in bio-systems automation & robotics during internship for continuing graduate study later in my group or other research groups.English N/A
These are flexible positions that can accommodate students from a variety of backgrounds including students with experience in computer programming, mathematics and/or statistics, physics/biophysics/medical physics, and medicine / health / human biology. The only requirement beyond having experience in one or more of the aforementioned disciplines is for the students to have a strong interest in studying brain development.English
This project can be undertaken by a senior undergraduate or recent graduate in the field of Biology or Environmental Sciences. Field work experience is needed; Advanced knowledge in ecology will be required; some knowledge of plant physiology, soil science, or insect ecology, and research methodologies would be an advantage. As this project is highly collaborative, team work ethics and good communication skills will be important. English
It would be ideal to know a bit of programming using Matlab. Knowing C++ or Java is a big advantage, but not essential to function well. Students from biomedical and engineering sciences will fit well into the project. The student will have a great opportunity to interact with clinicians involved in the project.  The students will have a great chance to interact with the clinicians involved in the project. The student will also participate in meetings, where he/she can learn from graduate students. English
The project is chemistry and engineering oriented. Therefore, it is expected that the student possesses good chemistry background, and preferably also engineering background. Prior experience working in the laboratory (e.g., experience with using pipettes, pH meter, preparing buffer solutions etc.) is also desirable, although not required. If the student does not have prior laboratory experience, the professor and the PhD students in the group will provide training at the beginning of the internship.English
Requirements: - Good programming skills using C++ or Java - Knowledge of database systems - Good writing skills English



Requirements: - Good programming skills using C++ or Java - Knowledge of database systems - Good writing skills English
Requirements: - Good programming skills using C++ or Java - Knowledge of database systems - Good writing skills English
Preferably students with an interest in Architecture and/or Engineering, but related social sciences students might be considered. Computer Aided Drawing and 3D modeling is needed. Understanding of advanced surveying techniques, such as photogrammetry and/or laser scanning will be desirable.English
1. Knowledge of computer networks2. Knowledge of satellite networks3. Good programming skills in Java/C++4. Knowledge of simulation and simulators, e.g. NS3English
Electrical Engineering students, preferably with a strong background in semiconductor physics, or engineering physics. The student should have a strong interest in hands-on experiments. A suitable student should have a strong background in waveguide optics and should have some previous experience with the photonics simulation packages (for example, FIMMWave, Lumerical, RSoft, OptiWave etc).English
Electrical Engineering students, preferably with some background in biomedicine or chemistry. A suitable student should have a strong background in biomedicine or biochemistry, with excellent engineering knowledge. Preferred students should also have taken some basic optics or optical engineering courses.  English
The potential student is expected to have some prior experience in programming using Matlab. Knowing C++ or Java will be a big advantage, but not essential to function well. Students from biomedical and engineering sciences will fit well into the project, but it's not mandatory. The student will have a great opportunity to interact with clinicians involved in the project. Ottawa is one of the greatest multi-cultural cities in North America and it is very beautiful in the summer. English
Machine shop skills (eg. lathe, 3D printing, milling, etc) Software skills (eg. Matlab - Simulink - Labview - CAD - Multibody Dynamics - Stress Analysis)Programming skills (eg. C/C++)Analytical skills with good engineering judgement Self-starter with initiative  Enthusiasm is essentialGood work ethic None English NA
The student candidate needs to study engineering or science. The ideal candidate would be mechanical, aerospace or electrical engineering student but physics or mathematics student would be suitable as well. He would have to have some basic knowledge of programming, control systems and possibly robotics. No advance knowledge of robotics is required.English
-Sound mathematical and Analytical Ability-Proficiency in programming (C or C++ or Matlab)-Knowledge of circuit theory and electronic devicesEnglish No

Conception de logiciel (ceci est différent de la programmation).Programmation (Java)Modélisation avec le language UML.Familiarité avec Eclipse.Des notions de méta-modélisation sont un plus.Des notions de programmation de Web Services sont un plus.Both English and French
Développement en Java or similar languageBoth English and French

• C++ programming• Java programming• With preference, some experience with Web Services, SOAP and XMLIf the student speaks French, Spanish, Portuguese or Italian, we can manage communicating with them in any of these languages.English
• C++ programming• Java programming• With preference, some experience with FPGA hardwareIf the student speaks French, Spanish, Portuguese or Italian, we can manage communicating with them in any of these languages.English
• C++ programming• Java programming• With preference, some experience with Web Services, SOAP and XMLIf the student speaks French, Spanish, Portuguese or Italian, we can manage communicating with them in any of these languages.English
The main skills required from the student are experience with computer programming and basic knowledge of geometry. Knowledge of computer graphics, computer vision, or computational geometry are a plus, but not necessary, since it is expected that at the start of the project, the student will first become familiar with the necessary concepts. Thus, the project is suitable for computer science students that would like to become more familiar with computer graphics and related areas.English

Les étudiants devraient posséder l’expérience dans un ou plusieurs des domaines suivants : l’émigration, l’expulsion, et les études des frontières; les études critiques sur la sécurité; la géographie politique; la sociologie politique; visualisation des données; l’analyse du discours. D’excellentes compétences linguistiques en Anglais, Français, et/ou Allemande sont très utiles puisque la recherche utilise les études de cas dans ces trois langues. La discipline du candidat n’importe pas tant qu’un intérêt dans ces domaines thématiques et la connaissance de ces compétences. This project on air deportation has external funding for five years (2017-2022). It is a team-based project with collaborators at Carleton, and in Paris and Marseille. If there is a good fit between the student, their skills and interests, and the project then there is a possibility to  remain involved with this research beyond the Mitacs timeline. While it would be good to have already some of the skills listed, the project will provide the student with relevant forms of training and the opportunity to co-produce publishable research.Both English and French
- This proposal will provide high-quality mentorship for one Research Assistant (RA). The RA will need intermediate digital modeling skills for computer modeling program Rhinoceros, scripting plug-in Grasshopper, and rendering software V-ray.- A basic prEnglish
The student will be competent in conducting online research, able to read and annotate published scholarly writing in English. Student will also be able to write clearly in English and produce high-quality literature review. Student is expected to be enrolled in a social-science discipline, with basic knowledge of international development literature, and familiarity with writing academic papers. English
Appropriate preparation for this project would be courses in modern physics and a senior physics laboratory, plus experience with programming, which optimally will include practical knowledge of Matlab.  Programming will be in the Windows environment.  In the lab, the student will be expected to work with ionizing radiation. English
I expect the student to have learnt the proof of Johnson-Lindenstrass Lemma, as well as have some background in terms of Mathematics surrounding this lemma. It will be desirable if a student has some exposure to designing algorithms, and have decent programming skills.  English
Knowledge of Water or Wastewater TreatmentPrevious hands on laboratory skills mandatoryStrong chemistry knowledgeGood communication skillsTeam player and able to work independentlyAble to meet timelinesEnglish
Strong software skills. Experience with web programming and databases. Interest in bioinformatics and protein function. Interest and some familiarity with machine learning and pattern classification methods and parallel computing.The project topic is somewhat flexible and I'm happy to discuss other related ideas.English
The ideal student will be familiar with and/or interested in insects and will have a desire to learn about the aerodynamics and biomechanics of insect flight.  Students with an interest in building and making mechatronic (mechanical / electronic) devices are encouraged to apply.  Students should be familiar with standard software packages (MS Word, Excel, PowerPoint) and be open to learning special software packages (e.g. MatLab) to facilitate data analysis and data visualization.  Students joining our research team will be required to complete laboratory health and safety training at Carleton University soon after they arrive.English
The student needs to have at least one of the following: programming skills, empirical research experience, hardware design, or user interface design. The research assistant selected will likely have an information technology, computer science, engineering, design or psychology background to fulfill the requirements above. The ideal candidate should be resourceful, enthusiastic, organized, reliable and communicate well. The student must work well with others: the student will work with a graduate student but will interact with other undergraduate and graduate students in the Creative Interaction lab, through weekly meetings, brainstorming, and design sessions for instance. English
The student will need to possess strong knowledge of German and/or Austrian politics, with a special emphasis on parliamenary procedures and conventions. He/she should also be familiar with European Union governance, including steps taken to address the Eurozone financial crisis. Strong German language skills -- ideally as a native speaker -- are required. Previous experience with methods ot text/discourse analysis is an asset. English German

programmation, reseaux de communications sans fils, reseaux d'ordinateurs.N/A Both English and French
programmation, reseaux sans fils, reseaux d'ordinateurs, microprocessorsN/A Both English and French
programmation. reseaux sans fils. reseaux d'ordinateursN/A Both English and French

We need a motivated student that wants to work on 3D modelling and VR, previous knowledge of CAD, revitalizing, Rhino and other applications are desirable. Also IT knowledge will be an asset to the team. The student will be located at our Carleton Immersive Media Studio (CIMS) http://cims.carleton.caEnglish
The student(s) involved in this project will work as a team to develop a mobile game (specific type of game TBD) as described above. The game will serve as a testbed for both the input- and output-related issues described above. The primary role of the students will thus be software development, likely using a high-level framework like Unity 3D, facilitating rapid prototyping. They will regularly meet with the researcher who will guide the development of the software. As the software reaches a workable prototype, the student(s) will also conduct a user study on their respective task area (either input controls, or output displays). This will entail recruiting human participants, and running them through a test scenario. Finally, the student will be involved in preparing a paper detailing the results of the experiment.English
The student(s) involved in this project will work as a team to develop a VR testbed as described above. The primary role will be software development, likely using a high-level framework like Unity 3D, facilitating rapid prototyping. They will regularly meet with the researcher who will guide the development of the software. As the software reaches a workable prototype, the student(s) will also conduct a user study on their respective task area (either selection/maniuplation, or navigation of virtual environments). This will entail recruiting human participants, and running them through a test scenario. Finally, the student will be involved in preparing a paper detailing the results of the experiment. English

Enthusiasm and a strong physical science/engineering background.English
Enthusiasm and a strong physical science/engineering background.English

The student will perform comprehensive literature study on the research topic. During the internship, the student will provide a detailed laser survey on the availability of the commercial laser systems and a complete safety study to prepare for a clinical trail. English
Electrical engineering students, engineering physics students, or physics students with optics backgroundEnglish
Computer science or computer engineering. Strong background in networking (one or two undergraduate courses). Very strong software development skills (low level languages, scripting), strong knowledge of operating system. Knowledge of system level virtualization techniques is desired. I am assuming that the internship will be governed by the rules and regulations of Carleton University (e.g. IP ownership, publication standards, ..)  English
Civil engineering with strong background and interest in mathematics and computer programming.The student with be co-supervised by Prof. Siva Sivathayalan at Carleton University.English
Civil, electrical, mechanical or aerospace engineering with strong background and interest in mathematics and computer programming.English
Civil, mechanical or aerospace engineering with strong background and interest in mathematics and computer programming.English

Les étudiants devraient posséder l’expérience et l’intérêt dans un ou plusieurs des domaines suivants : l’émigration et les études frontalières; la politique de l’expulsion; les études de sécurité; la sociologie politique; les études de l’Union Européenne; la politique des droits de l’homme.Les étudiants devraient avoir la compétence ou intérêt dans les méthodes suivantes :L’analyse du discours; la recherche de documents d’archive; familiarité avec la visualisation des données; les compétences en gestion des données.This project offers an undergraduate student the opportunity for training and the chance to do original research in the area of migration and deportation and work towards a high-quality publication. This investigation of the human rights monitoring of deportation flights will take place within the framework of a larger project. The larger project is a five-year, team-based investigation of the role of aviation in the conduct of deportation. There will be opportunities for the student to interact with the larger project which features political scientists, geographers and anthropologists, and connects research partners in Ottawa, Paris and Aix-Marseille. If you would like to see examples of my research you will find them here: https://carleton-ca.academia.edu/WilliamWaltersBoth English and French
Excellent programming skills are a must; C++ is the preferred language, but development in Java or Mathematica is possible. Mathematical aptitude is needed, with both calculus and linear algebra being assets. Familiarity with basic image processing operators will be helpful. Experience with using OpenCV is a plus. The student's high level of enthusiasm for images and visual art will make this internship a great deal more productive.English
Electronics designElectronic circuit constructionEnglish
The student will require an interest in orbit mechanics, control systems and roboticsEnglish
The student candidate needs to study engineering or science. The ideal candidate would be mechanical, aerospace or electrical engineering student but physics or mathematics student would be suitable as well. He would have to have some basic knowledge of programming, control systems and possibly robotics. No advance knowledge of robotics is required.English No
The student should be an excellent programmer, ideally highly proficient in C++; Java and Mathematica are also possible. Mathematical sophistication, with at least some knowledge of differential equations, is needed. Some background in computer graphics would be helpful but is not required. A high level of enthusiasm for rocks and natural phenomena will help to make the project more successful.English
The student need to have:1. good programming capabilities (such as C++, Java, or equivalent) . 2. minimum of 1st year university level of physics. 3. minimum of 1st year university level of MathematicsEnglish
The student should have a minimum knowledge of the techniques required for basic historical work:,  1. For the archival work: inventory, classification and summary of old documents; reading, basic interpretation and writing of summaries of documents; photograph and digitization of documents in a variety of media.  2. For the collection of interviews: preparation, good communication, willingness to learn and to assist principal researchers, recording and transciption.  3. For the dissemination: good writing skills, a wish tl learn to write blogs and web entries.  4. For the organization of events: a good sense of priority, an ability to plan systematically.          I have supervised one intern in the past, for the preparation and the launch of the website, and one initial pilot project.  This collaboration was most beneficial for the project and for the intern.English
Students should have the basic knowledge of soil mechanics and probability.  Past experience in soil testing is an asset. Soil exploration deals with in-situ evaluation of soil properties, including reconnaissance, boring, sampling, and the record of field exploration.  The shear strength parameters, cohesion and internal friction angle, would be determined by laboratory triaxial compression test. Due to its inherent variation, shear strength will be taken as random variables. A new entropy-based probabilistic model will be developed and risk analysis will be conducted to mitigate the hazard of landslides.  Fundamental experimental and analytical skills would be an asset.  English
The student should have strong interest in structural engineering. A preliminary knowledge in structural dynamics and finite element modeling is a prerequisite. Programming skills in Matlab or C will be preferred, but not mandatory.English



Experience with C++, Java, Python, Javascript and other related languages and frameworks,Basic background in machine learning algorithms,Good communication skills, andAbility to think creatively None English No
Experience with C++, Java, Python, Javascript, MATLAB and other related languages and frameworks,Good communication skills, andAbility to think creatively None English No
Familiar with network technologies for IoT,Experience with C++, Java, Python, Javascript and other related languages and frameworks,Good communication skills, andAbility to think creatively None English No
An ideal candidate would have excellent research skills, background in law, excellent writing skills and an ability to listen attentively to instructions. The work will involve research in laws and scholarly articles and drafting of memoranda and other documents.English
An ideal candidate would have excellent research skills, background in law, excellent writing skills and an ability to listen attentively to instructions. The work will involve research in laws and scholarly articles and drafting of memoranda and other documents.English
the student(s) will require introductory knowledge of philosophy of science and basic skills in philosophical analysis, as well as interest in health and related care. Skills in content/thematic analysis of documents are a preference. English
Chemical Engineering or Environmental Engineering students with a strong background in process technology, chemistry and/or microbiology. English
Chemical Engineering or Environmental Engineering students with a strong background in process technology, chemistry and/or microbiology.English
Chemical Engineering or Environmental Engineering students with a strong background in process technology, chemistry and/or microbiology.English
The student should have strong interest in structural engineering. A preliminary knowledge in structural dynamics and finite element modelling is a prerequisite. Programming skills in Matlab or C will be preferred, but not mandatory.English
The student should have strong interest in earthquake engineering. A preliminary knowledge in structural dynamics and finite element modelling is a prerequisite. Programming skills in Matlab or C will be preferred, but not mandatory.English
Students should have some experience manipulating data with statistical analysis systems including SAS, STATA, or SPSS. Knowledge of survival analysis and at least one course in epidemiology would be an asset. Knowledge or interest in understanding workers’ compensation systems would also be valuable.English
One of the following or combination:Background: solid-state physics and/or high-energy physics and/or nuclear physics. Electrical or software engineering background will be also considered.Technical skills: MATLAB, Microsoft Word, Excel, PowerPoint;Professional skills:  ability to work well independently as well as a part of a team; reliable, responsible, punctual and highly organizedEnglish
The student should have completed three years of a physics or engineering education, and have some experience with computing and programming (e.g. Linux, Fortran, C, C++, Python, Matlab, etc.) English
-- Undergraduate courses in physics and mathematics: classical mechanics, thermodynamics, differential equations, linear algebra, statistics at the 3rd year undergraduate level. At least one course in astronomy and one in fluid mechanics is recommended. English
An interested student should have taken courses in fluid mechanics so that they understand viscosity, shear, and flow behavior as well as have taken a course in mass transport so that they recognize material flow through packed beds .  They should have rudimentary knowledge of statistic but are not expected to know how to do DOEs.   Aside from these fundamentals, the student should be able to communicate well with our group in English, be eager to ask questions, and be meticulous in their data collection skills in order to meet the requirements of the pharmaceutical industry in reporting results.none English
This is a hands-on project.  The student is expected to have general familiarity with laboratory equipment and procedures.  The student will be taught any specialized techniques necessary to conduct the research.  This project has an emphasis on optics and materials characterization.English
This is a hands-on project.  The student is expected to have general familiarity with laboratory equipment and procedures.  The student will be taught any specialized techniques necessary to conduct the research.  This project has an emphasis on optics and data acquisition.English
- Good knowledge and experience with Matlab and Simulink.- Good prior exposure to programming of embedded processors and micro-controllers. Knowledge computer programming languages including C/C++. - Good knowledge of image processing and computer visioEnglish
Background in one or more of the following areas is useful: Java, Arduino (or other boards), compiler construction, embedded system design techniques, formal verificationThis project involves contributing to open-source software, which will be published on GitLab.English
Strong mathematical skills and willingness to understand and use advanced mathematical concepts. Good expertise with programming (matlab).English
Excellent understanding of chemical engineering fundamentals, expertise in mathematical analysis and programmingEnglish
The ideal student will have the following skills/background:* A course in linear algebra (in particular, he or she will have covered eignenvalues and eigenvectors)* Some programming experience (any language)In addition, a course in discrete mathematics or graph theory would be an asset, but it is not required.  We would provide the necessary background.English
Student should have previous laboratory experience that might include powder handling, gas handling, sample preparation (cutting/grinding/polishing), beginner level of XRD, SEM use.English
Student should have previous laboratory experience that might include powder handling, gas handling, sample preparation (cutting/grinding/polishing), beginner level of XRD, SEM use.Student is expected to complete some of the courses namely thermodynamics, high temprature processing, transport phenomena, heat transfer, mass transfer, mass/energy balance, ironmaking/steelmaking prior to this project.English
The ideal candidate should have strong academic background in physics, optics, and/or electronics. Hands on experiences in data acquisition using microcontrollers are desired but not required. Programming experiences in C/C++ or Matlab is highly desired. Upon the successful completion of the project, we would invite the candidate to apply to graduate studies through the McMaster School of Biomedical Engineering. English
Good data analysisProficient in at least one coding language (Matlab, R/GNU, VBA, Python, or any other programming language) English
Knowledge of electronic materials, solid-state physics, computer modelling and programming, Lunix operating system, mathematicsEnglish
The student should have good background in communication networks, wireless channel propagation models, good programming skills in C or matlab.English
The student should have good background in communication networks, wireless channel propagation models, good programming skills in C or matlab.English
The student will gain hands-on experience with many tools of thin film fabrication and characterization, including plasma-enhanced chemical vapour deposition, reactive sputtering, photo- and electro-luminescence, and spectroscopic ellipsometry. Thus, an aptitude for experimental work and an interest in vacuum technology and optical instrumentation are required. The analysis of data obtained from a variety of characterization tools and the operation of the thin film deposition systems requires good computer skills and knowledge of LabView. Willingness to travel to laboratories at other universities in Canada and abroad is an asset.Aptitude for teamwork, good communication skills, and self-motivation are essential.English N/A
The student will gain hands-on experience with many tools of thin film fabrication and characterization, including plasma-enhanced chemical vapour deposition, reactive sputtering, photo- and electro-luminescence, and spectroscopic ellipsometry. Thus, an aptitude for experimental work and an interest in vacuum technology and optical instrumentation are required. The analysis of data obtained from a variety of characterization tools and the operation of the thin film deposition systems requires good computer skills and knowledge of LabView. Willingness to travel to laboratories at other universities in Canada and abroad is an asset.Aptitude for teamwork, good communication skills, and self-motivation are essential.English N/A
The Intern will be required to complete the following tasks:- Conduct literature review on the role of women in politics in Vietnam- Be able to read and write in English (translate Vietnamese documents to English) - Be comfortable using Office software (word, excel, powerpoint)   - Assist in setting up interviews in Vietnam No. English
Some chemistry lab experience; knowledge of solution chemistry preferred. English
Some familiarity with Mathematica,Matlab or Maple. Some basic programming skills. Basic chemistry lab skills (pipetting, using a magnetic stirrer, dilution, etc) would be helpful. Knowledge of statistics and hypothesis testing will be helpful. Previous knowledge of R, a statistical software program is a bonus.English
Students are expected to have strong algorithmic, data structures, and programming skills, familiarity and experience working in Linux environments, and have foundations in the equivalent of an introductory database course.  Advanced database knowledge and experience will be considered an asset. N/A English
The student is expected to be familiar with Android programming and Python. Experiences in databases, web services are a plus. English
EngineeringCyberphysical Systems English
BiotechnologyEngineering English
Data AnalyticsEngineeringEnergySmart SystemsEnglish
BiotechnologyResearch SkillsEngineeringEnglish
Students with a biotechnology, health research, engineering background with strong analytical and communication skills.English
BiotechnologyEngineeringResearch SkillsStrong Analytical SkillsExcellent Communication SkillsEnglish
BiotechnologyEngineeringResearch and Analytical skillsExcellent Communication skillsEnglish
Skills in Research and Additive ManufacturingStrong Communication SkillsEnglish
Skills in Research and Additive ManufacturingStrong Communication SkillsEnglish
EngineeringExperience in 3D Printing/Additive ManufacturingResearch SkillsStrong Communication SkillsEnglish
EngineeringResearch and Analytical  SkillsCommunication Skills3D Printing/Additive Manufacturing knowledge/experienceEnglish
EngineeringResearch and Analytical  SkillsCommunication Skills3D Printing/Additive Manufacturing knowledge/experienceEnglish
Students with a biotechnology, health research, engineering background with strong analytical and communication skills.English



AnalyticalCommunication SkillsStrong Mathematics skillsEnglish
EngineeringElectrical Engineering English
EngineeringAutomotiveManufacturingTechnologyEnglish
This project is best suited for undergraduate students in mechanical engineering, engineering physics, chemical engineering, materials science or a related program. The students should possess excellent experimental skills and scientific acumen. In addition, the students will work with postdoctoral fellows and graduate students in a highly collaborative environment. Thus, good interpersonal skills and communication abilities are desirable. The nature of this work spreads across multiple disciplines, but a strong background in the following areas is required:-Basics of electromagnetic wave theory (undergraduate physics)-Basics of chemical reactions (undergraduate chemistry)-Mathematics (undergraduate level engineering mathematics)English
EngineeringResearch and Analytical  SkillsCommunication Skills3D Printing/Additive Manufacturing knowledge/experienceEnglish
EngineeringResearch and Analytical  SkillsCommunication Skills3D Printing/Additive Manufacturing knowledge/experienceMetal Additive ManufacturingEnglish
EngineeringResearch and Analytical  SkillsCommunication SkillsManufacturing knowledge/experienceEnglish
EngineeringResearch and Analytical  SkillsCommunication SkillsManufacturing knowledge/experienceEnglish
EngineeringResearch and Analytical  SkillsCommunication SkillsManufacturing knowledge/experienceEnglish
EngineeringResearch and Analytical  SkillsCommunication SkillsManufacturing knowledge/experienceCyber Physical SystemsEnglish
SciencePublic PolicyEngineeringResearch SkillsStrong Analytical SkillsExcellent Communication SkillsEnglish
SciencePublic PolicyEngineeringResearch SkillsStrong Analytical SkillsExcellent Communication SkillsEnglish
SciencePublic PolicyEngineeringResearch SkillsStrong Analytical SkillsExcellent Communication SkillsEnglish
Skills in Research ManufacturingStrong Communication SkillsStrong Mathematical SkillsEnglish
This project is best suited for undergraduate students in biomedical engineering, chemical engineering, materials engineering and mechanical engineering. The students should possess excellent experimental skills and scientific acumen. In addition, the students will work in a highly collaborative environment. Thus, good interpersonal skills and communication abilities are desirable. The nature of this work spreads across multiple disciplines, but a strong background in the following areas is required:-Basics of electrical engineering and hardware development (undergraduate electrical engineering)-Basics of chemical reactions and materials chemistry (undergraduate chemistry)-Mathematics (undergraduate level engineering mathematics)-General biology knowledge (undergraduate/high school biology)English
Skills in Research ManufacturingStrong Communication SkillsStrong Mathematical SkillsEnglish
Skills in Research Strong Communication SkillsStrong Mathematical SkillsInvestigators:  (1) Dr. Nasim Muhammad    (2) Dr. Seshasai Srinivasan English
Skills in Research Strong Communication SkillsStrong Mathematical SkillsInvestigators:  (1) Dr. Nasim Muhammad    (2) Dr. Seshasai Srinivasan English
Skills in Research Strong Communication SkillsStrong Mathematical SkillsInvestigators:  (1) Dr. Nasim Muhammad    (2) Dr. Seshasai Srinivasan English
This project is best suited for undergraduate students in biomedical engineering or a related field. The students should possess excellent experimental skills and scientific acumen. In addition, the students will work with graduate students in a highly collaborative environment. Thus, good interpersonal skills and communication abilities are desirable. The nature of this work spreads across multiple disciplines, but a strong background in the following areas is required:-Basics  of cell biology (undergraduate biology)-Mathematics (undergraduate engineering/science mathematics)-Fluid mechanics (entry level mechanical engineering) – Preferred but not mandatory -Magnetic theory (entry level magnetism) – Preferred but not mandatoryEnglish
I am looking for an enthusiastic student with an interest in observational cosmology and galaxy evolution. No prior astronomy experience is required but at least one course in astronomy would be of benefit. The research will be somewhat computational in nature involving data analysis on a large data sample, therefore a background of programming and data analysis (manipulation, plotting, fitting, statistics) would be beneficial. English
EngineeringAutomotiveManufacturingTechnologyEnglish
EngineeringAutomotiveManufacturingTechnologyEnglish
EngineeringCyberphysical SystemseHealthEnglish
EngineeringCyberphysical SystemseHealthEnglish
EngineeringAutomotiveManufacturingTechnologyEnglish
EngineeringCyberphysical SystemseHealthEnglish
EngineeringCyberphysical SystemsSmart SystemsEnglish
EngineeringAutomotive Vehicle TechnologyManufacturingTechnologyEnglish
BiotechnologyEngineeringResearch SkillsStrong Analytical SkillsExcellent Communication SkillsEnglish
EngineeringInternet of Things English
EngineeringAutomotiveManufacturingTechnologyEnglish
EngineeringAutomotiveManufacturingTechnologyResearchAnalysisEnglish
EngineeringAutomotiveManufacturingTechnologyResearchAnalysisEnglish
EngineeringAutomotive Vehicle TechnologyManufacturingTechnologyEnglish
EngineeringElectrical Engineering English
Background in Asian Studies and/or History, Religious Studies. Able to conduct independent research using primary and secondary sources. Able to write reports.English
Background in Asian Studies and/or History, Religious Studies. Able to conduct independent research using primary and secondary sources. Able to write reports.English
The applicant must have a strong background in structural (civil) engineering, and knowledge of structural dynamics is desirable but not required. All interns must be self-motivated, able to communicate well in English, and willing to work independently. Experience with MATLAB, C++, and/or OpenSees is not necessary but would be considered an asset. All qualified candidates are encouraged to apply, including women, persons with disabilities, and LGBTQ-identified persons. English
This is a hands-on project.  The student is expected to have general familiarity with laboratory equipment and procedures.  The student will be taught any specialized techniques necessary to conduct the research.  This project has an emphasis on optics and materials characterization.English
The ideal candidate must have a background in engineering or science, and have completed college-level mathematics courses including calculus and linear algebra. The candidate is also expected to have learnt at least one programming language. Training/experience in numerical analysis or computer simulation is a plus but not required. Command of the English language is required.English
The ideal candidate must have a background in engineering or science, and have completed college-level mathematics courses including calculus and linear algebra. The candidate is also expected to have learnt at least one programming language. Training/experience in numerical analysis or computer simulation is a plus but not required. Command of the English language is required.English
Familiarity with concrete, cement (or geological materials) a plus. Familiarity with electron microscopes (or at least interest). Ability to learn image processing software. Reading, writing, and presentation skills a plus. Works well with others.English
The successful applicant is diligent, self-motivated and professional. He/she may perform both reviews and laboratory work. The applicant may be required to synthesize and transfer silicene sheets by a chemical etching method to various substrates for characterization. Skill or minor experience with electron microscopes, clean room ability, sample preparation and sample analysis would be helpful.English
A background in algorithms, programming skills, and mathematical maturity are essential. We use Mathematical Programming quite heavily, so any knowledge of LP solvers or optimization techniques are useful. Basic knowledge of computer (or mobile) networks would allow for quick integration in our team. Statistics are used for describing our input, so basic knowledge of probability distributions (e.g., Poisson) is welcome.English
A passion for improving how society addresses housing would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses citizenship would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses children and youth services would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses community and social services would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses consumer protection would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English



A passion for improving how society addresses culture and gender would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses economic development and growth would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses education would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses employment would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses food safety and security would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses government services would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses infrastructure would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses public safety and justice would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses recreation would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
A passion for improving how society addresses transportation would be an asset. The student should have experience with searching for information in large databases and on websites, with coding documents using available taxonomies, with appraising documents using an appraisal tool, and with entering and managing data. Fluency in reading and writing in English is a must and reading and writing in any of Arabic, Chinese, French, Portuguese or Spanish would be an asset.English
Programming in C++Some knowledge of autonomous vehicles or robots.English
Programming in C++.Some knowledge of robotics.English
I am looking for a highly motivated 3rd or 4th year student with strong konwledge in statistical mechanics and matheimatical physics. Experiences in computational physics, simulation techniques and programming would be very helpful.English
Programming in C++ and/or Python.Some knowledge of robotics.English
Knowledge of computer-aided design (CAD) and solid modeling.Some knowledge of finite element analysis (FEA) and pneumaticsEnglish
Ideal background would include knowledge and familiarity with calculus, statistics, and scientific/mathematical programming and numerical algorithms. This project requires significant computer programming, and prior exposure to numerical analysis is highly desirable. Domain knowledge in quantum computing will be helpful, but is inessential.This project is a collaboration between Randy Dumont (McMaster), Beth Ruskai (Tufts University and the Institute for Quantum Computation (Univ. Waterloo)), and me. As a collaboration between two computational scientists and a mathematician, this project has a strongly interdisciplinary flavor.English
The student should have at least one year of chemistry at the university or advanced high-school level.  Familiarity with quantum mechanics and computer programming is advantageous, but inessential. English
The student should have knowledge and familiarity with statistics, calculus, and linear algebra. It will be very helpful if the student also knows about scientific/mathematical programming and computer scripting, but any student with interests and skills in mathematics and/or computational modeling, however, could be productive.None. English
Students with a broad range of academic backgrounds have been successful members of my group; these include chemists, physicists, optical engineers, materials engineers, pre-medical students, life-science students. English
Students with a broad range of academic backgrounds have been successful members of my group; these include chemists, physicists, optical engineers, materials engineers, pre-medical students, life-science students. English
Students should:be fluent in English and in either Ukrainian or Russian  have some academic background and/or interest in immigration and refugee resettlement issueshave some knowledge of Ukrainian government structures have the ability to analyze and synthesize published research on the challenges faced by internally displaced people in countries other than Ukrainehave the ability to find, locate and translate into English Ukrainian government and NGO policy documents related to the resettlement of internally displaced peoplehave the ability to conduct interviews with key stakeholders about the resettlement challenges faced by internally displaced people in UkraineEnglish
This project is intended for a student who is completing a BSc. Honors in Chemistry and is willing to travel to McMaster in order to perform these investigations. Key to all the experiments is the synthesis and characterization of new molecules.Necessary sills include:Familiarity with the equipment and procedures of a modern laboratory for synthesis in chemistry, eg. recrystallization, filtration, distillation, TLC and bulk chromatography.Basic understanding of properties such as the origin of the lines in the NMR spectrum  of new compoundsMcMaster University (http://www.mcmaster.ca) is one of the Top 100 world universities in the Shanghai Jiao Tong ranking. With a total sponsored research income of $345 million, it is ranked first in Canada in research intensity--a measure of research income per full-time faculty member. It was the academic home of Dr. Bertram Brockhouse, co-winner of the 1994 Nobel Prize for physics. Within the Canadian context, it is a medium size university with 21,00 undergraduate and 3,000 graduate students. It has 140,000 alumni in 128 countries. Its pedestrian campus occupies 30 of a 300 acre property neighboring to the Royal Botanical Gardens and is connected to hiking and mountain biking trails. The surrounding neighbourhood is a quiet residential area of Hamilton (http://www.hamilton.ca), the fourth largest city in the province of Ontario and the ninth in Canada. The city is located at the west extreme of lake Ontario, 68 km from Toronto and 71 km from the U.S. border. It has an abundance of green areas and parks, more than 100 small waterfalls are located within its limits. Public transit allows convenient access to other sites of interest such as Niagara Falls and the city of Toronto.McMaster has an Office of International Student Services (http://oisa.mcmaster.ca) which can provide help with most relevant matters, from immigration to housing.English
This project is intended for a student who is completing a BSc. Honors in Chemistry and is willing to travel to McMaster in order to perform these investigations. Key to all the experiments is the synthesis and characterization of new molecules.Necessary sills include:Familiarity with the equipment and procedures of a modern laboratory for synthesis in chemistry, eg. recrystallization, filtration, distillation, TLC and bulk chromatography.Basic understanding of properties such as the origin of the lines in the NMR spectrum  of new compoundsBasic understanding of the quantum mechanical model of atoms and molecules.McMaster University (http://www.mcmaster.ca) is one of the Top 100 world universities in the Shanghai Jiao Tong ranking. With a total sponsored research income of $345 million, it is ranked first in Canada in research intensity--a measure of research income per full-time faculty member. It was the academic home of Dr. Bertram Brockhouse, co-winner of the 1994 Nobel Prize for physics. Within the Canadian context, it is a medium size university with 21,00 undergraduate and 3,000 graduate students. It has 140,000 alumni in 128 countries. Its pedestrian campus occupies 30 of a 300 acre property neighboring to the Royal Botanical Gardens and is connected to hiking and mountain biking trails. The surrounding neighbourhood is a quiet residential area of Hamilton (http://www.hamilton.ca), the fourth largest city in the province of Ontario and the ninth in Canada. The city is located at the west extreme of lake Ontario, 68 km from Toronto and 71 km from the U.S. border. It has an abundance of green areas and parks, more than 100 small waterfalls are located within its limits. Public transit allows convenient access to other sites of interest such as Niagara Falls and the city of Toronto.McMaster has an Office of International Student Services (http://oisa.mcmaster.ca) which can provide help with most relevant matters, from immigration to housing.English
The project is suitable for a student with training in basic synthetic chemistry (organic or inorganic) and provides excellent opportunities for developing skills in synthesis under an inert atmosphere, spectroscopy (IR, Raman, multinuclear NMR), electrochemistry (voltammetry) and computational modeling.McMaster University (http://www.mcmaster.ca) is one of the Top 100 world universities in the Shanghai Jiao Tong ranking. With a total sponsored research income of $345 million, it is ranked first in Canada in research intensity--a measure of research income per full-time faculty member. It was the academic home of Dr. Bertram Brockhouse, co-winner of the 1994 Nobel Prize for physics. Within the Canadian context, it is a medium size university with 21,00 undergraduate and 3,000 graduate students. It has 140,000 alumni in 128 countries. Its pedestrian campus occupies 30 of a 300 acre property neighboring to the Royal Botanical Gardens and is connected to hiking and mountain biking trails. The surrounding neighbourhood is a quiet residential area of Hamilton (http://www.hamilton.ca), the fourth largest city in the province of Ontario and the ninth in Canada. The city is located at the west extreme of lake Ontario, 68 km from Toronto and 71 km from the U.S. border. It has an abundance of green areas and parks, more than 100 small waterfalls are located within its limits. Public transit allows convenient access to other sites of interest such as Niagara Falls and the city of Toronto.McMaster has an Office of International Student Services (http://oisa.mcmaster.ca) which can provide help with most relevant matters, from immigration to housing.English
Mechanical Engineering, Electrical Engineering, or Mechatronic EngineeringEnglish
Mechanical Engineering, Electrical Engineering, or Mechatronic EngineeringEnglish
Automation Engineering, Computing Engineering, or Electrical Engineering English
The student should have a chemistry, chemical engineering, or biomedical engineering background, although biochemistry and related sciences will also be considered.   The student should have demonstrated a strong record of scholarship.  Some previous laboratory experience is preferred, with that experience ideally coming in a polymer chemistry and/or polymer characterization laboratory setting; however, strong candidates will be considered even without prior experience in a lab.  While previous experience in designing and characterizing drug delivery systems would be considered an asset, it is not required.  Start/end dates are flexible any time in the May-August window according to the student's schedule.English
Desired computational skills are scripting/coding skills in any of these areas: Python; JavaScript, Java; and/or IBM data analytics and visualization products. The student should bring capacity in digital design and visualization. The student must be able to contribute to a literature review and/or a taxonomy; undertake a user survey; draw a model (either through graphics software or sketching); and wish to contribute meaningfully to discussions regarding the research. An interest in communication, media industries, visualization or advertising would be a benefit. English
Students should have experience in one of more of the following:PhotonicsBiologyMedical imaging3D visualizationComputer programming C', Python, Web GL, Java ScriptHolographyStudent must have a sense of humor and get on well with creative people.English
• Familiarity with principles of game design, prototyping and playtesting• Exceptional teamwork, organizational and communication abilities• Ability and desire to work on diverse teams• Aptitude for self-directed and collaborative learning in technical environments• Experience in scripting, mechanic refinement, 3D animation and/or Unity development an asset• Experience in production for VR/AR, volumetric capture and/or photogrammetry an assetEnglish
The students will be highly creative and possess skills in at least two or more of the following media: creative writing (any genre), visual art, media art, design, architecture, communications, literature, art history, spoken word, theatre. They must be adept and adaptive thinkers able to work well with a fluid team, and be able to take risks in their ideas and motivations. English
You will be creative, experimental and like to work independently and in a diverse inclusive team. You are familiar with basic design software (Adobe Creative Suite and/or Final Cut) and social media applications.  Students interested and/or experienced in media studies, cultural studies, games, contemporary art and/or design (graphic, environmental, inclusive, multimedia) with interest in collaboration will benefit from this placement. We will focus on hybrid media and augmented reality, so  Experience with film/video, Unity & Unreal engines, 3D modeling and/or programming (ie. C++, Java, Processing, Max MSP) are strong assets. Students from diverse backgrounds are welcome and encouraged to apply.To find out more about our activities at the Social Media and Collaboration Lab (SMAClab) at OCAD University in Toronto, please see http://www.readingpictures.com or search Judith Doyle on Vimeo.English
Students may come from an art, design, or programming background and my have some but not necessarily all of the following skills: historical and archival research skills; user interface and web design, mobile experience design, prototyping and user testing skills; iOS programming skills; general research and research paper and report writing skills, and the ability to work in a self-motivated and directed way in a diverse, collaborative team.The research assistantship will also offer opportunities for travel, for presenting prototypes, demos, and papers at conferences, participation in workshops, working with other graduate students, and many other collaborative and learning opportunities.English
A diversity of skills, especially adaptability and curiosity, and the the ability to work in a diverse and collaborative team. Individuals may have some but not necessarily all of the following skills: a background in art or design or creative programming or data visualisation; web design; interface design; video editing; some programming knowledge for iOS, C++, Processing, or Javascript; skill in building and testing and presenting prototypes; skills in doing research and research writing and reporting. The research assistant role also offers opportunities for travel for presentations of papers and demos at conferences, participation in workshops, exhibitions, courses, and other learning opportunities. English
Students may come from an art, design, or programming background and my have some but not necessarily all of the following skills:user interface and web design, mobile experience design, prototyping and user testing skills; iOS programming, C++, Processing, or Java Script programming skills; general research and research paper and report writing skills, and the ability to work in a self-motivated and directed way in a diverse, collaborative team.The research assistantship will also offer opportunities for travel, for presenting prototypes, demos, and papers at conferences, participation in workshops, working with other graduate students, and many other collaborative and learning opportunities.English
Students from a variety of backgrounds will be considered. Microbiological lab skills are an asset but not required. All training and best management practices will be provided to the successful applicant. All communication (reading, writing, oral) will be conducted in English language. The main criteria is that the student should have a passion for discovery and the application of science to solve problems facing society. English
The student may come from a variety of academic backgrounds. The key  requirement is having an interest in renewable bioenergy. An understanding of agriculture and the role of agriculture in the bioeconomy is desired but not required. The student should be able to work in a team and take direction from supervisors. The most important criteria is to have an enthusiasm for discovery and application of science to solving problems faced by society. All lab training and best practices will be provided to the successful student. English
The student may come from a variety of academic backgrounds (engineering, biology, environmental science, others). The key  requirement is having an interest in environmental sustainability. An understanding of agriculture and the role of agriculture in the bioeconomy is desired but not required. The student should be able to work in a team and take direction from supervisors. The most important criteria is to have an enthusiasm for discovery and application of science to solving problems faced by society. All lab training and best practices will be provided to the successful student. English
The student must: have excellent oral and written communication skill; demonstrate superior organizational skills; be an independent problem-solver; have a willingness to learn new things (i.e., how to code qualitative data, how to run basic statistical analyses); be flexible within a busy work environment; be responsible; take initiative (trouble-shoot); be comfortable in creating and editing digital videos for uploading to YouTube (for the learning module).Depending on the task/day, the intern will have the ability to work from home.  For example, if conducting a literature review using our digital database, the intern can conduct the literature review from home.  English
Interest in digital communications and signal processing.Experience in programming (Matlab or C).English
Interest in digital communications and signal processing.Experience in programming (Matlab or C).English
The interested applicant should have a background in some aspect of biological sciences or related field.  Previous courses in biochemistry, molecular biology and protein or gene function would be examples of relevant fields of study that would be key to understanding the project goals and requirements.  Familiarity with laboratory methods, particularly mammalian cell culture and some molecular research experience would be important assets. Experience with critical reading of scientific literature will facilitate project completion.  Good English language oral and written communication skills will optimize the student’s experience and provide opportunities for them to present their work in research forums. English
Ideal - molecular biology, stats, programming in R and/or python.Necessary - some biology, some programming (any language), some stats.English
A successful applicant should have the following background and skills:1. Strong background in mathematics. An average of A or equivalent for math courses is required. 2. Good background in computer programming. At least one programming language, such as C/C++, MATLAB, has been learned. 3. Ability to work independently, manage time effectively, and meet deadlines. 4. Good communication and team work skills.English
A successful applicant should have the following background and skills:1. Strong background in mathematics. An average of A or equivalent for math courses is required. 2. Good background in computer programming. Proficient in at least one programming language, such as C/C++ and MATLAB. 3. Ability to work independently, manage time effectively, and meet deadlines. 4. Good communication and team work skills.English
Qualifications include experience in conducting structured reviews (systematic or scoping reviews), experience with searching databases (e.g. PubMed), strong written communication skills, and organizational skills. Knowledge of how to read and summarize epidemiological studies as well as familiarity with writing journal manuscripts is an asset but not necessary.English
Students should be comfortable working with off-the-shelf hardware and software components to put together application that allow visualization of human gait. English
Students are expected to have the basic understanding and appreciation of the theory and practice of signal processing algorithms, and their daily applications on various engineering problems. Students should be familiar with, on a high level, the various hardware components that goes into an optical sensing system.English
The working language in our lab is English. Basic knowledge of experimental design, data analysis, and EEG technique would be useful but are not required. The intern would be guided through the process of conceptualizing and designing the experiment, conducting it and analyzing the data that is collected. Data analysis takes place in MATLAB, thus knowledge of MATLAB would be a considerable asset. Any field of psychology or related life sciences is welcome. For example, when completed, the project will have far-reaching implications for development from infancy to aging and for neuropsychology comparing normal to impaired brain processes.English



The student who works with me will spend most of his/her time writing and debugging computer programs, reading scientific articles and books, and formulating equations. The skills in this list will help a student working with me.  Although all are desirable none of these skills are essential prerequisites.  Lack of any of these skills can be compensated for by desire to learn and native ability. ·Desire to work hard to acquire new knowledgeknowledge of linear algebraexperience with numerical methodsEnglish
Previous lab experience in chemistry or cell culture is a strong asset.  Required interest and knowledge in biomedical engineering, polymers, and basic cell biology. English
Know how to program and communicate with smart devicesEnglish
Hands-on analog electronicsPrinted circuit board (PCB) designEnglish
This work is suitable for a chemical, mechanical or materials engineering as well as for chemistry students with motivation and good spirit. The student should have some experience in working in a chemical lab, doing wet chemistry and instrumental analysis. Some background in microfluidics and interface phenomena would be an asset.English
Hands-on-electronicsAnalysis of signals (Fourier transforms,....)English
Computer scientist or equivalent with good programming skills. Knowledge of Biology and/or datamining are considered an asset.Although the research will be conducted in English, I can also speak Hebrew and Russian.English
Computer scientist or equivalent with good programming skills. Knowledge of image processing and segmentation and/or datamining are considered an asset.Although the research will be conducted in English, I can also speak Hebrew and Russian.English
Computational skills, some biology background would be an asset, but not a restriction - if a student is willing to learn English
Basic background in biochemistry and molecular biologyEnglish No
Molecular and cellular biology English
The student should have taken courses on analytical chemistry and have done laboratory work on instrumental analysis.  Previous experience with ICP spectrometry would be an asset.  The student should also be experienced with the use of spreadsheets, as extensive data processing will be required.  Knowledge of statistical analysis, such as F test, Grubbs test, and Student's t test, is also a pre-requisite.English
Web applications. Java scripts English
 Recommended Skills: Java programmingNA English
mechanical modelingfinite element analysis biomechancal modelingcomputingC++ and Python3D Slicer English
As an applicant, you should have some basic-level laboratory experience or significant background expertise in genetics, plant breeding, molecular biology, molecular evolution, or a related field.Students with a background in Ecology and Evolution and a keen interest in genomics and/or bioinformatics are also encouraged to apply but should be prepared to spend a significant effort learning basic laboratory techniques common in molecular population genetics. Preference will be given to students who can demonstrate strong organizational skills and an ability to work with minimal supervision.English
No prior training is necessary, but at least 2 years of coursework in Field Biology, Environmental Studies, or a related area is recommended. Preference will be given to candidates with relevant field experience, and those that demonstrate enthusiasm for working outdoors under a variety of weather conditions. Truly outstanding students who are keen to pursue a research career will also have opportunities to participate in analysis and writing of peer-reviewed research involving their work, potentially as a coauthor.English
Coursework in computation or other experience in basic programming (R, Unix, and/or Python) and advanced statistics (R, SAS) is required. You do not have to be an expert in any of these languages, but you should be comfortable interacting with files in the command line and have a basic understanding of flow control (if/then, while/for loops). Previous experience in bioinformatics and NGS data will be beneficial but not required. Preference will be given to students who can demonstrate strong organizational skills and an ability to work with minimal supervision.English
This project would be ideal for a student who is interested in being exposed to clinical health-related research, and in particular, research in the field of rehabilitation. While students who are within a health or health-related discipline (e.g. Life sciences, clinical programs such as physiotherapy, occupational therapy, nursing) would be appropriate for this study, specific knowledge related to neurology and rehabilitation is NOT necessary. English
The student should have taken courses on analytical chemistry and have done laboratory work on instrumental analysis.  Previous experience with ICP spectrometry would be an asset.  The student should also be experienced with the use of spreadsheets, as extensive data processing will be required.  Knowledge of statistical analysis, such as F test, Grubbs test, and Student's t test, is also a pre-requisite.English
The student will work with the supervisor to design and develop an electrochemical cell, and run experiments to define the applicability of the process in the materials science and engineering industry. The student should have a good sense of engineering design, knowledge of chemistry and electrochemistry, and be comfortable to work in the chemistry and engineering laboratories. None English
The student needs to be familiar with the fundamentals of electrochemistry and electrochemical reactions.Also, previous experiences of laboratory works (preferably chemistry or environmental related laboratories) would be a great asset.Such student can be from chemical engineering, metallurgical or materials science engineering, environmental engineering, chemistry  or similar background.English
Knowledge of fundamental chemistry or materials and metallurgical engineeirng or mnineral processing would be an asset. None English
The intern for the project will be trained in the use of statistical techniques and and qualitative research tools. He or she will have the opportunity to participate in all aspects of a multidisciplinary project with researchers from across Canada. The main objective of this research is to develop a publishable articles on the topic, and to present findings to relevant conferences.  Therefore, the student will also have an opportunity to learn how to write an academic paper and develop more advanced presentation skills.English
Qualifications include experience in conducting structured reviews (systematic or scoping reviews), experience with searching databases (e.g. PubMed, Embase), strong written communication skills, and organizational skills. Knowledge of how to read and summarize epidemiological studies as well as familiarity with writing journal manuscripts is an asset but not necessary.English
The intern for this study will gain knowledge and skills in the use of statistical research tools such as STATA and SPSS. The intern will also be trained in the use of qualitative research methods and techniques. Aspects of this project will be published in academic journals and findings will be present at various national and international conferences. The intern will have the opportunity to learn the basic of writing academic journal papers for publication and presentation skills. The intern will have an opportunity to engage with Canadians of diverse demographic and sociocultural background during the research process.English
The intern for the project will have the opportunity to assist in collecting data on Indigenous social innovation and reconciliation in Canada. This research may contribute to future policy in Canada that empowers Canada’s Indigenous population. In addition, the intern will have the opportunity to work closely with an Anishinaabe (Indigenous) PhD student, and to learn about effective ways to work with Indigenous entrepreneurs and Indigenous communities in Canada. English
The intern  will be trained in the use of quantitative research tools.  He or she will have the opportunity to work with a doctoral researcher in the analysis of quantitative data in the preparation of an academic paper.  Depending on the skills of the intern in statistical methods,  the intern will have the opportunity to explore analytical methods for categorical data. The intern will also have an opportunity to learn how to write an academic paper and develop more advanced presentation skills.English
The participating student will help analyze qualitative data using relevant software and coding techniques. The main objective of this research is to develop a publishable article on the topic, and to present findings to relevant conferences.  Therefore, the student will also have an opportunity to learn how to write an academic paper and develop more advanced presentation skills.English
To interact effectively with KABC participants and lab members, the Mitacs student should be fluent in English. They must be reliable, and capable of upholding the ethical and confidentiality standards required for clinical research. The Mitacs student should also be detail-oriented and able to follow standardized operating procedures (SOPs), including safety procedures and documentation of experiments. Basic computer knowledge (Word, Excel, email) is required. Knowledge of lab techniques such as pipetting, micro-balance, centrifugation, and molecular techniques (i.e. ELISA, qPCR) would be an advantage. Laboratory-specific training including WHMIS and biosafety will be provided and are mandatory. Training Opportunities - the training environment in my laboratory is unique in Canada. As a Clinician-Scientist, I emphasize heavily the importance of integrating basic science research with clinical experience. All trainees in my laboratory, regardless of their level of training, can avail themselves of the opportunity to attend an observership in my outpatient Allergy & Immunology clinics, as well as the review of inpatient Allergy consults. This will allow trainees to gain an appreciation for the clinical impact that allergic diseases have on patients, and bring the relevance of their research in the laboratory to light. In addition, all trainees will have the opportunity to participate, in varying degrees, to the Allergy Research Unit Clinical Trials program at KGH, the cornerstone and flagship of which is the internationally recognized Environmental Exposure Unit (EEU). Developed by Dr. James Day and Dr. Reginald Clark in the 1980's, this specially designed room provides a reliable and reproducible clinical model of allergic rhinitis for the evaluation of a wide variety of anti-allergic therapies. The EEU (www.eeu.on.ca) was the first allergen challenge system of its kind in North America, is the gold standard to which all others are compared; and provides a decisive component to the assessment of new anti-allergic therapies. The KABC study also provides an exceptional training venue for the Mitacs student, as Kingston Health Sciences Center (former Kingston General Hospital) provides a unique catchment area for participants. We have previously found the KABC to consist of approximately 50% rural residents, a great diversity of socioeconomic status, and a higher number of mothers who smoke than in other Canadian Cohorts.English N/A
Qualifications include experience in data analysis (using SPSS or SAS) and welling to learn new skills and improve their data analysis skills, strong written communication skills, and organizational skills. The students might be able to publish their findings in a peer-reviewed journal.English
The student should have good experimental skills and an ability to work independently. Knowledge on polymer science, or previous experience on polymer testing and characterization is required at least on a basic level. Good oral and written communication skills, as well as basic computer skills including Microsoft Office are required.English
Training in economics and econometricsEnglish
Completion of the first two years in an undergraduate computer science, computer engineering or related discipline. The student should be able to program in at least one of the major programming languages like C/C++/C#/Java in order to develop research prototypes. Knowledge of scripting languages, such as Perl or Python, and statistical packages like R would be an asset.  The student should demonstrate the capability of conducting research and is willing to learn new material. English
Completion of the first two years in an undergraduate computer science, computer engineering or related discipline. The student should be able to program in at least one of the major programming languages like C/C++/C#/Java in order to develop research prototypes. Knowledge of scripting languages, such as Perl or Python, and statistical packages like R would be an asset.  The student should demonstrate the capability of conducting research and is willing to learn new material. English
The student should have some background knowledge on data management (DBMS), data mining/machine learning (DM/ML) techniques, and artificial neural networks. CPCSSN uses MS-SQL data store. Good communication skill is needed as we work closely with medical doctors. Knowledge of NLP techniques would be good. Most importantly the student must have interest in the type of work as described for this project and have good grades in the courses that teach the above skills. English
Student should bring skills in computer programming, and specific experience with tablet and smartphone application development. Specific knowledge of health and rehabilitation is not required. This research will occur within the School of Rehabilitation Therapy, at Queen's University. The student will be supervised by Dr. Vincent DePaul, within the School of Rehabilitation, and will  be supported as appropriate by collaborators within the School of Computing, and Faculty of Engineering and Applied Science.  English
This project would be ideal for a student who is interested in being exposed to clinical health-related research, and in particular, research in the field of rehabilitation. While students who are within a health or health-related discipline (e.g. Life sciences, kinesiology/human kinetics, clinical programs such as physiotherapy, occupational therapy) would be appropriate for this study, specific knowledge related to neurology and rehabilitation is an asset but NOT necessary. English
Basic  familiarity  with programming  in  the  standard imperative  programminglanguages like Java,  C/C++ and C# is required. In  addition, knowledge of dataand file  manipulation in  the Unix/Linux  environment, of  scripting languages(Python,  Perl),  of  web  development (HTML,  JavaScript,  CSS,  XML,  XQuery,jQuery), of data analysis and of visualization would all be considered assets.A  detailed,  accurate,  and   real-time  performance  dashboard  will  providesignificant benefits for project  stakeholders. With an objective understandingof  how  the performance  of  a  software  project  is changing,  managers  canoptimize  technical  and  human  resources. As  well,  real-time  knowledge  ofperformance allows managers  and developers to increase  their understanding ofthe performance  of an application  and decrease the likelihood  of performanceproblems in the  system. Given the complexity and size  of modern systems, thiswill  be of  particular benefit  in the  ultra-large scale  systems (ULSS)  forbanking  and  healthcare  where  the  effect of  unscheduled  downtime  can  becatastrophic.Dr.  Ahmed E.  Hassan  is the  NSERC BlackBerry  Industrial  Research Chair  inSoftware Engineering for  ULSS, a Canada Research Chair  in Software Analytics,and a co-investigator  of the NSERC CREATE Graduate Specialization  in ULSS. Hehas  extensive  industrial and  academic  experience  in the  software  domain.Additionally he  is in the steering  committee and one of  the founding membersof the Working Conference on Mining  Software Repository (MSR), a premier venueto publish research on software quality models.English
Completion  of  the first  two  years  in  an undergraduate  computer  science,computer  engineering or  related discipline.  The  student should  be able  toprogram in at  least one of the major programming  languages like C/C++/C#/Javain order to implement early research  prototypes. The student should display aninterest in  and a  willingness to  learn about how  research is  performed anddisseminated. Industrial  experience related  to software development  would beconsidered an asset.  Knowledge of scripting languages like Perl  or Python andstatistical packages like R would also be considered an asset.Queen’s university has a great business  and computing program. Thus even smallteams of  students from these schools  could use the results  from this projectand  build  a highly  successful  company  that  produces high  quality  mobilesoftware.Dr.  Ahmed E.  Hassan  is the  NSERC BlackBerry  Industrial  Research Chair  inSoftware Engineering for  ULSS, a Canada Research Chair  in Software Analytics,and a co-investigator  of the NSERC CREATE Graduate Specialization  in ULSS. Hehas  extensive  industrial and  academic  experience  in the  software  domain.Additionally he  is in the steering  committee and one of  the founding membersof the Working Conference on Mining  Software Repository (MSR), a premier venueto publish research on software quality models.English
Completion  of  the first  two  years  in  an undergraduate  computer  science,computer  engineering or  related discipline.  The  student should  be able  toprogram in at  least one of the major programming  languages like C/C++/C#/Javain order to implement early research  prototypes. The student should display aninterest in  and a  willingness to  learn about how  research is  performed anddisseminated. Industrial  experience related  to software development  would beconsidered an asset.  Knowledge of scripting languages like Perl  or Python andstatistical packages like R would also be considered an asset.Mobile applications are a recent phenomenon (since 2007) in the worldof software. We have an opportunity to have a significant impact onthe development of these applications, by studying the factors thatinfluence their quality. In prior research we have noticed that mobileapplications can be developed even in small teams.Queen’s university has a great business and computing program. Thuseven small teams of students from these schools could use the resultsfrom this project and build a highly successful company that produceshigh quality mobile software.Dr. Ahmed E. Hassan is the NSERC BlackBerry Industrial Research Chair in Software Engineering for ULSS, a Canada Research Chair in Software Analytics, and a co-investigator of the NSERC CREATE Graduate Specialization in ULSS. He has extensive industrial and academic experience in the software domain. Additionally he is in the steering committee and one of the founding members of the Working Conference on Mining Software Repository (MSR), a premier venue to publish research on software quality models.English
Student should be familiar with the theory of Algorithmic Design and Analysis. As such, it is essential that the student is comfortable with rigorous mathematical thinking. Ability to program (in any language, e.g. c++, python) will be considered an asset, but is not required. Project is ideal for students in Applied Mathematics, Computer Science, and Electrical and Computer Engineering. English
Student should be familiar with the theory of Algorithmic Design and Analysis. As such, it is essential that the student is comfortable with rigorous mathematical thinking. Ability to program (in any language, e.g. c++, python) will be considered an asset, but is not required. Project is ideal for students in Applied Mathematics, Computer Science, and Electrical & Computer Engineering. English
Student should be familiar with the theory of Linear Programming and in particular Duality Theory.  Familiarity with rigorous arguments is essential. The rest of the mathematical background (if required) will be covered during the program. Ability to program (in any language, e.g. c++, python) will be considered an asset, but is not required. English
Requirements: 1. A good Matlab programming skill,2. A good FE analysis (Ansys software)3. Skills in collecting, and plotting resultsStudent should be ambitious and serious in research!English
A background in mathematics or computer science is essential. A motivated student in other STEM disciplines (such as Physics, Biology, or Engineering) may also apply. An undergraduate course in discrete mathematics would be sufficient background. Some elementary background in linear algebra and probability theory would be helpful but not essential.English
The ideal candidate will have completed courses in nutrition and exercise physiology, and will have completed at least one research methods course and have previous experience working with children. The candidate must have strong written and verbal communication skills, especially in the explanation of complex concepts to a non-technical audience. Proficiency in Microsoft Office is required, and experience using statistical software would be helpful. The candidate must have exceptionally strong conceptual, analytical and problem solving skills. A track record of excellence in meeting program objectives and deadlines is an expectation of the position. No addition comments.English n/a
A background in Mechanical Engineering is preferred.The following specific skills and experience are highly preferred:-Experience with computer programming, having written codes in C/C++, Fortran, or Matlab (or similar)The following course experience is highly valued:-Calculus-Thermodynamics-Fluid Mechanics-Heat Transfer-Numerical MethodsEnglish
Enthusiasm required. Good knowledge in materials science and engineering. Good oral and written communication in English, problem-analyzing and problem-solving skills, and critical/creative thinking. Good personal management skills (e.g., positive attitude, effective time management, initiative taking and goal setting, etc.), and teamwork skills (contributing to team goals, respecting differences, encouraging a free discussion of new ideas, event/project planning, etc.).English
We are looking for a Computer Science student to assist our team.  Specific skill requirements are: Android app development; Unity or Unreal development; C# development.  Student should be comfortable learning new APIs and experimental libraries specifically around video-processing, compression, frame-manipulation/compositing, computer vision, and 3D graphics.  English



Students should be update about the social facts related to and epidemiology of prostate cancer in France. For the student the required personal skills include: creativity, inquisitiveness, independence, work autonomy, had successfully completed a research methods course, computer literacy, able to follow instructions and meet deadlines, mastery of English language (oral and read), as well as, to demonstrate excellent organizational skills. Mastery of written English is an asset.I do confirm my agreement with Mitacs' Policy on Research IntegrityFrench
Good knowledge on code optimization, debugging and FORTRAN language, and interest in finite element analysis of structures. English
Strong interest in structural analysis and computer applications, and knowledge on Excel spreadsheet graph plotting applications. Some knowledge on computer programing and structural analysis software, such as SAP200, may be an asset.English
Good knowledge on object-oriented C++ language, and interest in finite element analysis of structures. Some knowledge on reinforced concrete beams and their analysis would be an asset.English
This a multidisciplinary research area. Student with material engineering and biology background suits the best for the position. However, student from all engineering disciplines could benefit from this project. Must be familiar with Microsoft office tools.  Photoshop editing skill is a plus.   Must be cultural sensitivity and able to work in  a diverse workforce in multicultural settings.Student may have to go through laser safety training. English
The skills/knowledge a student should have are: 1) A basic knowledge of how Instagram functions. 2) Enjoy social media and marketing research. 3) An excellent ability to understand Instagram posts in English 4)  Knowledge to conduct an advanced  literature search in the Library. 5) An attention to detail (required for manual coding). 6) Potential to learn software programs through instructional videos. 7) Very good to Excellent English writing and comprehension skills. 8) Basic knowledge of Excel, such as how to sort a file. 9) Ability to work independently.If I had 2 students, they could work together on the manual coding, which is very detail-oriented. I would function as the Master Coder.English
Health-science student must have been enrolled in practicum field in a unit of PHC where she/he worked with CHAs and exposed to issues of PHC management and supervision of CHAs’ fieldwork. Computer-science student must have experience as an iOS developer using the programming language Swift and Objective-C as well. This student must be able to work with iOS' default components (table views, view and navigation controllers, animations, etc). For both students the required personal skills include: creativity, inquisitiveness, independent, autonomous, excellent organizational skills, and mastery of English language (oral and written). Knowledge of qualitative research methods is an asset.I do confirm my aggreement with Mitacs' Policy on Research IntegrityEnglish
The candidate must have been enrolled in practicum field in any project of development and pilot testing of information technology, or in a project of new educational technology implemented in a school, physical or virtual, environment. The candidate should possess experiential knowledge in creation of those technologies targeting for adult users. Personal skills include: Be creative, inquisitive, independent, and autonomous, had successfully completed a research methods course, able to follow instructions and meet deadlines, as well as, to demonstrate excellent organizational skills, computer literacy, and mastery of English language -excellent oral and written communication.This project can accommodate up to  2 research interns from the areas of information technology and educational technology.English Portuguese
The student must be finishing third year and going to the fourth year of the civil engineering program at the time of the intern.The student may be physically able to work in the laboratory. The student will be assisted to read documents regarding laboratory safety and obtain safety certificates after arrival and before starting the working in the laboratory. NA English
The student should have a general interest and knowledge of consumer behavior, fashion consumption and/or body image. He/she should possess good organization and communication skills, the ability to work independently as well as within a team and previous experience in quantitative and/or qualitative research is preferred but not necessary. The successful applicant will also possess strong writing and communication skills, and sufficient knowledge of Microsoft Office Suite products (Word, Excel and Power Point).The core of the research training is to strengthen student research and communication skills, and to stimulate creativity. He/she will acquire essential skills that will include (1) consumer behavior, fashion consumption and/or body image, (2) literature search, (3) data analysis, and (4) information organization and management. Supervision and training will be provided to the student for the duration of the RA program. This acquired knowledge and experience will equip and offer valuable experience for future employment in consumer research, marketing, apparel design and development.English
An ideal candidate should have an interest in packaging and marketing. The student should have experience in both quantitative and qualitative research techniques, such as using content analysis to investigate visual communications. A background in consumer behaviour as well as design would enable the candidate to understand the goals of the project more easily. Lastly, knowledge of SPSS and an understanding of statistical analysis including factor analysis and regression are required. English
The student should have a background in Materials Science and Engineering with research interest in metal casting. Prior experience in melting of metals, microscopy and mechanical testing is desired, but is not an absolute requirement. The student should have a high degree of intellectual curiosity and ability to learn new techniques. He/she should be highly motivated and possess excellent interpersonal skills as well as excellent oral and written ommunication skills. He/she should be willing to work as part of a research team.English
Able to work in physical laboratory while maintaining safety.Working knowledge of AutoCAD and Microsoft Excel.Not applicable.English
Students must have familiarity with programming (traditional programming such as Python, or experience using Revit and (ideally) its visual programming tool 'Dynamo'. An interest in building operations, sustainability and/or building simulation from either an architecture or engineering perspective is an asset. Both computer programming and architecture/engineering students will be considered and the role tailored to suit their needs.  Students will work in a multi-disciplinary team and must have strong oral and written communication skills, strong problem-solving skills, high levels of initiative and self-direction. A willingness and capacity to explore new ideas and concepts is critical to student success. Students are encouraged to identify one of the listed projects as their preferred option and submit a cover letter tailored to this position and what they desire to contribute to this project. Students will be selected primarily on the basis of demonstrated initiative and problem identification and solving ability. An engaged and motivated student with limited experience in programming and Revit will be selected over a minimally interested but highly competent student.Students interested in both positions are encouraged to write two separate cover letters and submit both with their application.English
Applicants are expected to have strong technical, research and communication skills, a passion for data analysis and demonstrable expertise in web development and programming using languages such as Python, R, Ruby on Rails, and/or PHP. Knowledge of how to manage and work with Ubuntu would be an asset.English

Les étudiants doivent avoir un fort intérêt pour la durabilité et de modélisation des bâtiments, soit d’un point de vue d’architecture, planification ou génie. Expériences en modélisation des données du  bâtiment (surtout Revit) et avec Excel sont désiré, mais étudiants ayant un intérêt et capacité démontré avec les autres logiciels de simulation (notamment l'analyse de l'énergie) seront également considérés.Les étudiants doivent également avoir de solides compétences en communication orale et écrite en anglais, compétences en résolution de problèmes, des niveaux élevés de l'initiative et capacité d’autogérer et une volonté et une capacité à explorer de nouvelles idées et concepts.Prof. McArthur is fluent in French and as such is able to provide direction and guidance in French to francophone interns, who are welcome to apply.  Please note, however, that as the language of instruction of the university is English, all research group meetings are conducted in English, and all project documentation will be in English. As a result, a degree of oral and written English fluency is required.English N/A
The student will have completed courses in engineering hydrology and hydraulics, having appropriate background knowledge to operate hydrologic monitoring equipment, and have the skills and/or interest in working with tools and measurement devices (e.g. flow meters, level sensors, moisture sensors, etc.).  Ideal candidate will also have completed a course in water resources engineering and have the experience and interest in the development of web applications related to Internet of Things (IoT).English
The student will have completed courses in engineering hydrology and hydraulics, and water resources engineering.  Experience and interest in the development and use of hydrologic and hydraulic models in stormwater management applications is a definite necessity, and some experience in using the USEPA SWMM model would be ideal.None English
Better than B grades or equivalent in  courses on Signals and Systems, and Communication Systems. * Good background in mathematics and a keen interest in applying some of these techniques in biomedicine. * A strong desire to pursue graduate studies. * Demostrated oral and written communication skills. * Good programming skills in Matlab and C. If not, a strong desire and motivation to learn it in the stipulated time period. * An understanding of the basic cardiac and neuro physiology.My research group is currently funded by Canada Research Chairs, CFI, NSERC, and industries. The type of projects carried out in my group are well defined with definite milestones and have a societal relevance. Projects are primarily in medical and multimedia systems. The RA will get an excellent opportunity to be a part of this group which has research personnel at all stages: PhD, MASc, and collaborators from hospital and industries. These aspects of the projects are gained by the RA during their summer work and the weekly meetings and seminars of my group members. The RA will regularly participate in our weekly seminar series where from time to time our clinical collaboartors will also be involved.At the end stage of the RA's work s/he will have the chance to present her/his work. It is noteworthy to mention that the presentation along with others will be considered for the research group best presentation award for 2013. If the results are very good, I play a key role in helping the RA in writing and submiting the paper to a main conference. This approach has worked very well before, and has even led to four BEST PAPER awards in Intl. Conferences. I am confident the summer RAship will provide the required skill set required for a graduate research career or an industrial job in the area of biomedical signal analysis. English

Le candidat idéal a une compétence interdisciplinaire placée à l'intersection de la géographie ou de tout domaine d'application géospatiale (planification, environnement, sante publique, ...) et de l'informatique ou génie civil / sciences géomatiques. Cela inclurait un intérêt pour les concepts géographiques tels que l'échelle, la distance, la modélisation spatiale; compétences quantitative-analytiques; et de l'expérience en programmation ou scripting. Expertise en SIG commerciaux ou ouverts sera nécessaires, y compris mais non limité à ArcGIS, MapInfo, QGIS, et / ou GRASS. Connaissances de programmation en Python, Java, C, ... sont fortement souhaitées.Both English and French
Le candidat idéal a une compétence interdisciplinaire placée à l'intersection de la géographie ou de tout domaine d'application géospatiale (planification, environnement, sante publique, ...) et de l'informatique ou génie civil / sciences géomatiques. Cela inclurait un intérêt pour les concepts géographiques tels que l'échelle, la distance, la modélisation spatiale; compétences quantitative-analytiques; et de l'expérience en programmation ou scripting. Expertise en SIG commerciaux ou ouverts sera nécessaires, y compris mais non limité à ArcGIS, MapInfo, QGIS, et / ou GRASS. Connaissances de programmation en Python, Java, C, ... sont fortement souhaitées.English

The GUI will be developed under the Windows Operating Systems in Microsoft Visual Studio environment. Therefore, strong programming skills in C++/C are necessary for the project. Also, background knowledge in computer vision, image processing and machine learning is required. The student should ideally come from a computer science study program. Previous work on projects that implemented computer vision applications will be considered an asset. Familiarity with OpenNI and previous experience in programming with Kinect sensor will also be considered a valuable asset for the project.English
This a multidisciplinary research area. Student with material engineering and environmental engineering background suits the best for the position. However, student from all engineering disciplines could benefit from this project. Must be familiar with Microsoft office tools.  Photoshop editing skill is a plus.   Must be cultural sensitivity and able to work in  a diverse workforce in multicultural settings.English
The student should have a general interest and knowledge of popular culture. He/she should possess good organization and communication skills, the ability to work independently as well as within a team, and previous experience in quantitative and/or qualitative research is preferred but not necessary. The successful applicant will also possess strong writing and communication skills, and sufficient knowledge of Microsoft Office Suite products (Word, Excel and Power Point).The core of the research training is to strengthen student research and communication skills, and to stimulate creativity. He/she will acquire essential skills that will include (1) popular culture, consumers’ behavior and formation of identity, (2) literature search, (3) data analysis, and (4) information organization and management. Supervision and training will be provided to the student for the duration of the RA program. This acquired knowledge and experience will equip and offer valuable experience for future employment in consumer research, and popular culture.English
The student should have a general interest and knowledge of consumer culture and/or women’s studies. He/she should possess good organization and communication skills, the ability to work independently as well as within a team, and previous experience in quantitative research is preferred but not necessary. The successful applicant will also possess strong writing and communication skills, and sufficient knowledge of Microsoft Office Suite products (Word, Excel and Power Point).The core of the research training is to strengthen student research and communication skills, and to stimulate creativity. He/she will acquire essential skills that will include (1) consumer behavior and body image and clothing choice, (2) literature search, (3) data analysis, and (4) information organization and management. Supervision and training will be provided to the student for the duration of the RA program. This acquired knowledge and experience will equip and offer valuable experience for future employment in consumer and marketing research.English
The ideal candidate would have the following skills and background:• Currently enrolled in an architectural studies or architectural science program• 3D modeling and visualization skills• Digital fabrication familiarityThere are no additional comments English
The student working on this application will require programming skills to access the low-level functions that control the Verasonics ultrasound imaging device to automate the experiments performed. The student will develop skills in ultrasound imaging and beamforming, optoacoustic imaging, and biomedical imaging and therapy.English
The student working on this application will require good laboratory skills, and we are rudimentary programming skills to automate the experiments performed. the study is ideally a student in biophysics or biomedical  engineering. The student will develop skills in  optoacoustic imaging, optical spectroscopy and biomedical imaging and therapy. Peer reviewed publications from the group can be found at:http://web.physics.ryerson.ca/mkolios/publications/index.html.English
1) For one intern, I need a good mathematical skills, practical understanding of battery functionalities, and good programming skills.2) For the other two interns, I would need a good designer and programmer.I really need good quality students, who have passion for programming or designs.English
The students should have programming skills, and have sound understanding of mathematical equations.Any programming skill is fine. MATLAB is an easy extension of any programming knowledge.English
Strong MathCoding SkillsGood in math, and coding as well.English No
The students should have programming skills, and have sound understanding of mathematical equations.Any programming skill is fine. MATLAB is an easy extension of any programming knowledge.English No
Extensive Electronic Circuit Knowledge at various levels.Any programming skill is fine. MATLAB is an easy extension of any programming knowledge.English
The students should have programming skills, and have sound understanding of embedded coding.Embedded programming.Linux embedded programming is an asset.English
The ideal student would have completed and obtained high academic standing in the following courses: Molecular Biology, Genetics, Cell Biology, Microbiology and Biochemistry.  It would be helpful if the student has some experience working in a research laboratory outside of their courses.  The student should have good analytical, numeracy and problem-solving skills.  Some experiments require long days in the lab as well as work during a few evenings and weekends, so the student should be flexible in their schedule during the internship.  Most importantly, the student must be enthusiastic and willing to learn.English
The student should also be familiar with bibliographical databases and have the skills to do a bibliographical search - beyond using a Google scholar search. The student should have some background in social sciences, preferably sociology, and it would be an advantage to have taken some courses in sport studies such as history of sport, sociology of sport and related courses, or in recreation/leisure studies or in Canadian Studies. The student should have excellent reading skills in English and have strong writing skills in English as well.English
Avoir réussi des cours de méthodes statistiques (descriptives et inférentielles) est obligatoire. Des connaissances de base en sociologie ou en sciences sociales sont requises. Avoir suivi des cours en études canadiennes, en sciences sociales du sport (histoire, sociologie et autres) ou en sciences du loisirs est un atout.French
All interns must be computer literate in English, with knowledge of word processing, spreadsheets, internet searching, and social media.  We will select interns with some combination of the skills listed below (although they are not essential): -Training in qualitative, quantitative, and/or interpretive research methods in the social sciences (particularly geography, anthropology, sociology, political science, or social work)-Training in monitoring and evaluation methods and practice, and/or experience conducting evaluations in a nonprofit setting-Basic or advanced web design and coding skills-Basic or advanced audiovisual production skills-Experience in civic organizations, volunteering, or activism-Fluency in Arabic and/or FrenchOur project is dynamic and wide-ranging, and includes elements of both very applied work and more theoretical and conceptual research.  We have room for student interns with a wide variety of skills, and can tailor your tasks to help you built on existing capabilities and develop new ones.  English

La programmation (C / C ++ préféré) est un nécessaire.Graphisme informatique, visualisation de l'information, traitement du langage naturel, apprentissage machine ou base de donnéesBoth English and French
1. La programmation est nécessaire - C / C ++ préféré, mais matlab est bon aussi2. Infographie, animation par ordinateur, vision par ordinateurBoth English and French

All interns must be computer literate in English, with knowledge of word processing, spreadsheets, internet searching, and social media.  We will select interns with some combination of the skills listed below (although they are not essential): -Training in qualitative, quantitative, and/or interpretive research methods in the social sciences (particularly geography, anthropology, sociology, political science, or social work)-Training in monitoring and evaluation methods and practice, and/or experience conducting evaluations in a nonprofit setting-Basic or advanced web design and coding skills-Basic or advanced audiovisual production skills-Experience in civic organizations, volunteering, or activism-Fluency in Arabic and/or FrenchOur project is dynamic and wide-ranging, and includes elements of both very applied work and more theoretical and conceptual research.  We have room for student interns with a wide variety of skills, and can tailor your tasks to help you build on existing capabilities and develop new ones.  English
All interns must be computer literate in English, with knowledge of word processing, spreadsheets, internet searching, and social media.  We will select interns with some combination of the skills listed below (although they are not essential): -Training in qualitative, quantitative, and/or interpretive research methods in the social sciences (particularly geography, anthropology, sociology, political science, or social work)-Training in monitoring and evaluation methods and practice, and/or experience conducting evaluations in a nonprofit setting-Basic or advanced web design and coding skills-Basic or advanced audiovisual production skills-Experience in civic organizations, volunteering, or activism-Fluency in Arabic and/or FrenchOur project is dynamic and wide-ranging, and includes elements of both very applied work and more theoretical and conceptual research.  We have room for student interns with a wide variety of skills, and can tailor your tasks to help you build on existing capabilities and develop new ones.  English
Essential Skills/Qualifications• Background in any of the following areas (Biochemistry, Genetics, Neuroscience, Stem Cell Biology)• Highly organized and detailed oriented• Effective time management• Excellent oral and written English language abilitiesAsset Skills/Qualifications• Laboratory experience any of the following areas: Microscopy, Tissue Culture, Molecular Biology (PCR, electrophoresis), Biochemistry (Western Blot, Protein quantification)Work days are typically 9am to 5 pm from Monday to Friday, however, the nature of live cells experiments requires occasional work outside these hours.English
The student should have a strong computer science background. While mathematics and statistics skills are helpful, they are not required. The student should have strong written and oral communication skills. The student should be able to work as part of a team, as well as able to work independently. English
The student should have a strong computer science background. While mathematics and statistics skills are helpful, they are not required. The student should have strong written and oral communication skills. The student should be able to work as part of a team, as well as able to work independently. Experience developing apps (iOS, Blackberry, Android) and/or working with social media APIs is useful, but not necessary. This research project spans multiple disciplines, and as such will provide the student with exposure to many different researchers including a team of undergraduate and graduate students. English
This project requires fundamental knowledge of fluid mechanics, thermodynamics, heat transfer, and energy conversion process. Therefore, any upper year (third year or fourth year) Mechanical and Mechatronics Engineering students with strong background on the subject area stated above will be well suited for the project. Basic to intermediate knowledge of data processing, graphing, and programming using the software Microsoft Excel and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  English No
Student involved in this project must have all necessary fundamentals which include a good knowledge in all heat transfer modes, conduction, convection, and radiation. Thermodynamic fundamentals are necessary too. Therefore, mechanical engineering student is suitable for this type of projects. A fund is required for the experimental setup construction, temperature reading instruments are required, and some softwares, such as Auto CAD and Microsoft office programs. However, the student can get all solar data for the testing day from the university data station website. This data includes solar intensity, ambient temperature, and wind speed.  English not required
This project requires fundamental knowledge of electromagnetism, thermoelectric effect, energy conversion process in electromechanical and thermoelectric systems, machine design and fabrication, dynamics, vibration and thermal effect, and control. Therefore, any third-fourth year Electrical, Mechanical or Mechatronics Engineering student with strong background on the subject area mentioned above will be well suited for the project. Basic to intermediate knowledge of data processing, graphing, and programming using the software Microsoft Excel, COMSOL, FlexPDE, and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  English not required
The student must have a basic knowledge of heat transfer, fluid mechanics, thermodynamics, and energy conversion process. Students from Mechanical and Mechatronics Engineering in or beyond the third and fourth year are applicable for this project. In addition, a good knowledge in COMSOL software, Tecplot, and Microsoft Excel is required.English not required
This project requires fundamental knowledge of electromagnetism, energy conversion process in electromechanical devices, dynamics and vibration, machine design, systems and control. Therefore, any upper year (third year or fourth year) Mechanical, Mechatronics, or Electrical Engineering student with strong background on the subject area stated above will be well suited for the project. Basic to intermediate knowledge of data processing, graphing, and programming using the software Microsoft Excel and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  English not required



The student must have a basic knowledge of heat transfer, fluid mechanics, thermodynamics, and energy conversion process. Students from Mechanical and Mechatronics Engineering in or beyond the third and fourth year are applicable for this project. In addition, a good knowledge in COMSOL software, Tecplot, and Microsoft Excel is required.English
This project requires fundamental knowledge of electromagnetism, thermoelectric effect, energy conversion process in electromechanical and thermoelectric systems, machine design and fabrication, dynamics, vibration and thermal effect, and control. Therefore, any third-fourth year Electrical, Mechanical or Mechatronics Engineering student with strong background on the subject area mentioned above will be well suited for the project. Basic to intermediate knowledge of data processing, graphing, and programming using the software Microsoft Excel, COMSOL, FlexPDE, and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  English
Student involved in this project must have all necessary fundamentals which include a good knowledge in all heat transfer modes, conduction, convection, and radiation. Thermodynamic fundamentals are necessary too. Therefore, mechanical engineering student is suitable for this type of projects. A fund is required for the experimental setup construction, temperature reading instruments are required, and some softwares, such as Auto CAD and Microsoft office programs. However, the student can get all solar data for the testing day from the university data station website. This data includes solar intensity, ambient temperature, and wind speed.  English
This project requires fundamental knowledge of fluid mechanics, thermodynamics, heat transfer, and energy conversion process. Therefore, any upper year (third year or fourth year) Mechanical and Mechatronics Engineering students with strong background on the subject area stated above will be well suited for the project. Basic to intermediate knowledge of data processing, graphing, and programming using the software Microsoft Excel and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  English No
This project requires fundamental knowledge of fluid mechanics and heat transfer. Therefore, any third year or fourth year Mechanical Engineering student with strong background on the aforementioned subject areas will be well suited for the project. Basic to intermediate knowledge of conducting experiments, processing and collecting data, troubleshooting, and graphing skills are desirable for a student who will conduct the above mentioned project.English Not applicable
This project requires fundamental knowledge of fluid mechanics, thermodynamics, heat transfer, acoustics, and energy conversion process. Therefore, any third year or fourth year Mechanical and Mechatronics Engineering student with strong background on the aforementioned subject areas will be well suited for the project. Basic to intermediate knowledge of conducting experiments, data processing, graphing, and programming using the software Microsoft Excel and Matlab is required. Familiarity with CAD software/package, such as, AutoCAD, SolidWorks, etc. is a plus point.  English Not applicable
A strong background in handing with soil samples in laboratory and in field. Background on measuring soil properties in field and collecting soil samples for measurement in laboratory is required. Experience on using some instruments in laboratory will be an asset. A critical thinking and comprehending knowledge are also required in this project.English N/A
A strong background in handing with soil samples in laboratory and in field. Background on measuring soil properties in field and collecting soil samples for measurement in laboratory is required. Experience on using some instruments in laboratory such pressure plate apparatus, hydraulic conductivity measurement instruments will be an asset. A knowledge on soil microorganism identification and gene sequencing will add to the knowledge. A critical thinking and comprehending knowledge are also required in this project.English N/A
A strong background in handing with soil samples in laboratory and in field. Background on measuring soil properties in field and collecting soil samples for measurement in laboratory is required. Experience on using some instruments in laboratory such pressure plate apparatus, hydraulic conductivity measurement instruments will be an asset. A critical thinking and comprehending knowledge are also required in this project.English N/A
A strong background in cell phone app development, computer programming and image processing is required with desirable knowledge on image collection or photography using different types of camera, taking the photographs of soil samples, collecting and processing soil samples in laboratory and in field and setting up laboratory conditions to take images. Knowledge on coding (mainly in Matlab) to automatize the image processing algorithm and image collection system using a computer is required. A critical thinking and comprehending knowledge are also required in this project.English N/A
A background in computer programming and image processing is required with desirable knowledge on image collection or photography using different types of camera, taking the photographs of soil samples, collecting and processing soil samples in laboratory and in field and setting up laboratory conditions to take images. Knowledge on coding (Matlab/R/Python) to automatize the image processing algorithm and image collection system using a computer is required. A critical thinking and comprehending knowledge are also required in this project.English N/A
The ideal student will have experience in microbiology and biochemistry. The project will make extensive use of imaging techniques and molecular methods to assess gene expression. Ability to work in a team environment and be self-motivated will be additional qualities in the ideal candidate. Experience in food microbiology would be an asset although full training will be provided in the techniques to be applied. Guelph is located about 90km West of Toronto and is referred to as the Royal City. The population of Guelph is 108, 000 with a student population of 16, 000. The Food Science Department has around 150 Post-graduate students with 15 faculty. It is ranked the #1 Food Science Department in Canada and the Top 4 in North America. The campus has state of the art sports facilities and many activities if sports is not your thing. English
Mechanical Engineering background. Training will be provided.Familarity with machining and 3D printing is a plus English
Training will be provided, but the student must be enrolled in a mechanical engineering program.  knowledge of CNC Machining, Matlab and Ansys is a plus English no
Mechanical engineering, taken a course on manufacturing processes knoweldge of CNC machines operations is plus training will be provided English no
a) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in biomedical, biological, chemical engineering or biotechnology are encouraged to apply.d) Previous experience in imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or molecular biology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.g) Ability to summarise, document and report the research progress.I agree with Mitac's Policy on Research Integrity. English
a) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in biomedical, biological, chemical and biosystems engineering or biotechnology are encouraged to apply.d) Previous experience in instrumentation and imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or molecular biology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.h) Ability to summarise, document and report the research progress.I agree with Mitac's Policy on Research Integrity. English
a) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in biomedical, biological, chemical engineering or biotechnology are encouraged to apply.d) Previous experience in imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or molecular biology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.g) Ability to summarise, document and report the research progress.I agree with Mitac's Policy on Research Integrity. English
a) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in microbiology, biology, biochemistry, pharmacology, biomedical, biological, chemical and biosystems engineering or biotechnology are encouraged to apply.d) Previous experience in imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or microbiology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.h) Ability to summarise, document and report the research progress.I agree with Mitac's Policy on Research Integrity. English
a) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in microbiology, biology, biochemistry, pharmacology, biomedical, biological, chemical and biosystems engineering or biotechnology are encouraged to apply.d) Previous experience in imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or microbiology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.h) Ability to summarise, document and report the research progress.English
a) Willingness and ability to learn and acquire knowledge.b) Show initiative, work independently and be self-reliant.c) Students with background in biomedical, biological, chemical engineering or biotechnology are encouraged to apply.d) Previous experience in imaging will be helpful but not required.e) Some basic understanding of research methodologies and techniques in biotechnology or molecular biology will be helpful.f) Ability to recognize and validate problems, and evaluate research findings.g) Ability to summarise, document and report the research progress.English
The proposed project involves a high level of technical (math, statistics, programming) skills and computing ability. A solid working knowledge of statistics and estimation methodology is desired. Programming experience would also be beneficial (R, UNIX, C++, FORTRAN, Java, Python, SAS, etc.). Furthermore the project is highly collaborative; good communication skills are also important.Students with valid driving licenses will be preferred. English
Senior level, Civil and Environmental Engineering students with strong field work, laboratory and analytical skills. English
The ideal candidate will have experience with electrical, biomedical, or biological engineering or physics. Experience with electrical circuits, electromagnetics, and optics (Snell's law, Fresnel conditions, etc.) in both an experimental and theoretical context is desirable. It will also be an asset to have experience trouble shooting both software and hardware, as this will be required for the development and characterization of the system. As the students will be working in a team environment, strong leadership and teamwork abilities are desirable. As the work will be disseminated through presentations and journal articles, strong oral and written communication skills would be ideal.English
The proposed project involves a high level of technical (math, statistics, programming) skills and computing ability. A solid working knowledge of statistics and estimation methodology is desired. Programming experience would also be beneficial (R, UNIX, C++, FORTRAN, Java, Python, SAS, etc.). Furthermore the project is highly collaborative; good communication skills are also important.Your appointment will governed by the by-laws, rules, regulations, policies, procedures and practices of the University of Guelph in effect from time to time, including those relating to research.  Information regarding all of the preceding is available at http://www.uoguelph.ca/policies/.  We are glad you are considering this opportunity and look forward to your participation in the University community.  I extend to you a very warm welcome.English
The proposed project involves a high level of technical (math, statistics, programming) skills and computing ability. A solid working knowledge of statistics and estimation methodology is desired. Programming experience would also be beneficial (R, UNIX, C++, FORTRAN, Java, Python, SAS, etc.). Furthermore the project is highly collaborative; good communication skills are also important.Students with valid driving licenses will be preferred. English
Preferred Qualifications/courses ➢ Introductory level Soil Science➢ Introductory Plant Science/Biology (understanding of plant-water relations)➢ Chemistry a/o Microbiology➢ Electronic knowledge and mechanical aptitude ➢ Proficiency in collecting, organizing and reporting data in both written and electronic forms➢ Attention to detail➢ Demonstrated ability in using spreadsheets to manage large datasets.Complimentary undergraduate programs include:  BSc Agriculture (Crop, Hort, Turfgrass), Environmental Engineering, Water Resources Engineering, Environmental Sciences, and Environmental Resources Management. English
This project requires knowledge of a bit of mobile robots/vehicles and control. Any senior (third year or fourth year) in Electrical, Mechanical, Mechatronics, or Computer Engineering programs with strong background on these subjects will be good candidates suited on this research project. Good programming knowledge is plus.  Previous knowledge of working with robots and sensors is also a plus.English
They will need strong English speaking skills and be comfortable talking to producers.Animal handling skills would be appreciated.Able to work well as team member.Looking for positive person who loves to learn and work in team environmentEnglish

The selected student will be working with graduate students to design and develop the EHD system and further apply it for food dehydration.English
The selected student will be working with graduate students to design and run experiments. Students will also be required to analyze the experimental data and write a final report.English

Previous experience with marine or freshwater organisms and ecosystems.  An interest in fish and/or invertebrates (including unionid mussels) and sexual reproduction (e.g., life cycles, larval biology) would be an asset. Other assets would be motivation to learn and/or experience with microscope work, the ability to work efficiently and precisely, and courses in Zoology, Ecology, Biological Sciences or Environmental Sciences degree.This is an excellent opportunity for lab and field experience.English
Previous experience with marine or freshwater organisms and/ecosystems. An interest in aquatic life, chemistry or physics/engineering. Other assets would be motivation to learn and/or experience with electronic instrumentation, the ability to work efficiently and precisely, and courses in Zoology, Ecology, Biological Sciences or Environmental Sciences degree.This is an excellent opportunity for lab and field experience.English
The student should have basic knowledge of one programming language, preferable Java.English
The student should have basic knowledge of the project hardware platforms (i.e. Arduino and Raspberry Pi) while the knowledge of one programming can be helpful for this project.English
The student should have basic knowledge of one programming language and wireless communications. Also, good knowledge of hardware platforms, such as Arduino and Raspberry Pi is useful for this project.English
The student should know at least one programming language, preferable Java.Good knowledge of  wireless technologies such as Bluetooth and knowledge on the vital signs/ biometrics is not necessary however it is recommended. English
The student should have basic knowledge of one programming language, preferable Java.English
The student should know at least one programming language, preferable Java.Good knowledge of  wireless technologies such as Bluetooth and knowledge on the vital signs/ biometrics is not necessary however it is recommended. English
The student should have basic knowledge of the project hardware platforms (i.e. Arduino and Raspberry Pi) while the knowledge of one programming can be helpful for this project.English
Training in water resources engineering, environmental engineering, earth science or a similar discipline is required. Having taken a groundwater (hydrogeology) course would be particularly helpful, but is not mandatory. The intern must be willing to work outdoors in a variety of weather conditions.English
To carry out this project the student should have basic knowledge of genetics and molecular biology. The student should have taken introductory courses on molecular biology and have a good understanding of the structure and function of DNA, RNA and proteins.  A background in plant biology is not essential, however it would help the student appreciate the concepts being explored and the agricultural outcomes that we are trying to achieve.English
To carry out this project the student should have basic knowledge of genetics and molecular biology. The student should have taken introductory courses on molecular biology and have a good understanding of the structure and function of DNA, RNA and proteins.  A background in plant biology is not essential, however it would help the student appreciate the concepts being explored and the agricultural outcomes that we are trying to achieve.English
Although having knowledge of about motion planning would be very beneficial, it is not necessary. Any senior (third year or fourth year) in Electrical, Mechanical, Mechatronics, or Computer Engineering programs with strong background on these subjects will be good candidates suited on this research project. Good programming knowledge is plus.  Previous knowledge of working with robots and sensors is also a plus.English
The student should have an interest in organic chemistry and should have taken several courses in organic chemistry. Organic lab experience would be an asset.English
The student should have an interest in organic chemistry and should have taken several courses in organic chemistry. Organic lab experience would be an asset.English
The student should have an interest in organic chemistry and should have taken several courses in organic chemistry. Organic lab experience would be an asset.English
• Proficient in C/C++ or Java programming and experience with Scripting languages (Python, Perl)• Experience with virtualization and cloud computing would be an asset.English
• Proficient in C/C++ or Java programming and experience with Scripting languages (Python, Perl)• Experience with streaming tools, video codecs is a plus.• Experience with virtualization and cloud computing would be an asset.English
• Proficient in C/C++ or JAVA programming and experience with Scripting languages (Python, Perl)• Working knowledge of MATLAB• Experience with Software-defined networks and virtualization is a plusEnglish



The students are expected to have system analysis skills with good language communication skill.English
University 1st-year Math and Physics courses, with grades B- or higher.University 2nd-year Chemistry course on structure and bonding in molecules (for instance, an introductory quantum chemistry course), with grade B- or higher.Good skills in basic Geometry (positions and distances in cartesian coordinates, etc.).Good command of Windows and MS Office (Word, Powerpoint, Excel).Good analytical skills.Students are requested to have their own laptops (as connection terminals and graphical processors) for carrying out the work.English
Matlab/Simulink programming, power system modeling and simulation of micro grids, intelligent control design and simulation, computational intelligence methods, modeling and simulation, data analysis with multivariate methods.The project will enable Canadian and worldwide transportation (vehicle / rail / bus / fleet) to adopt hybrid micro energy grids to provide high performance and larger range of transportation while reducing CO2 emissions. The project is in collaboration with Canadian rail and transportation systems.English
Student will do the following main tasks:- study plasma generation system- study plasma diagnostics and design and integrate diagnostic system - develop plasma control model - install the plasma system with chamber and conduct number of runs with data analysis- testing of the plasma generation, control, and diagnosis circuits / systems- apply on selected case study and applications with performance evaluationEnglish
software design and development English
Software design and development English

- Une très bon niveau en mathématiques (calcul et algèbre) est obligatoire,- La familiarité avec la programmation à l'aide de maplesoft, mathematica ou d'autres logiciels qui génèrent des solutions paramétriques est fortement préférée,- La familiarité aThe student needs a strong background in mathematics especially in optimization theory and familiarity writing Maple,  Mathematica or Matlab codes. The student needs also to be fluent in English.Both English and French
The potential student is required to have excellent programming skills in Matlab. The candidate may have background in different disciplines including computer science, applied mathematics, physics, electrical and computer engineering, biomedical engineering, or a related field. Excellent knowledge of calculus and linear algebra is also required. Experience working with medical imaging data and numerical optimization schemes is desirable but not required.English
The potential student is required to have excellent programming skills in Matlab. The candidate may have background in different disciplines including computer science, applied mathematics, physics, electrical and computer engineering, biomedical engineering, or a related field. Excellent knowledge of calculus and linear algebra is also required. Experience working with medical imaging data and numerical optimization schemes is desirable but not required.English
-Programming is required. C/C++ and/or Unity would be ideal. Aside from that, ideally you will be motivated and have an eagerness to learn.-3D modeling is an asset but not required. Although if you are a proficient 3D modeler, and have limited programminEnglish
Students should have a working knowledge of aseptic technique. A background in microbiology and/or molecular biology is highly beneficial.Students should be able to perform laboratory calculations (e.g. molarity, dilutions, etc.) and have exceptional note-taking/documentation skills.Students will be required to participate in chemical and biosafety training and pass safety exams prior to working in the laboratory as per University regulations.English not applicable
This post is well suitable for a highly motivated student with technical skills and with a willingness to operate in a dynamic research environment with an international team. Background or experience in one or more of the following would be desired: computer science, arts, software design, user experience (UX) evaluation.understanding of game design and development, user interface design, usability evaluation. Previous research experiences in Human-Computer Intercation is a plus.The candidate should have a strong interest in the combination of theoretical and practical research.English

Étudiant de troisième année. Backgorund dans MATLAB est un atout.Both English and French
The successful candidate must have very strong engineering, design, mathematics, programming, and written/oral English communication skills.  Robotics experience along with experience with the Robot Operating System (ROS) are definite assets.English
The student must have an appropriate knowledge of analytical chemistry, instrumental analysis, and physical chemistry.  The student will need to take reasonable steps to ensure the accuracy of experimental data.The project will require hands-on training (undergraduate level) and good problem solving-skills.Familiarity with Word, Excel, and PowerPoint.Critical thinking and problem-solving skills.Effective oral and written communication.Collaborative personality.Initiative and imagination for analyzing information.The student will need to follow the University policy and accepted safe work practices.English
 Preferably upper year chemistry student with chemical background (Organic and Inorganic,  Materials, Analytical or Instrumental chemistry) and good synthetic skills. Research experience will be an asset.English
Preferably upper year chemistry student with chemical background (Organic and Inorganic, Analytical or Instrumental chemistry) and good synthetic skills. Research or work and study experience  will be an asset.English
- Strong programing skills, mainly in C++- Strong Math background- Algorithm Analysis knowledge- Network simulation knowldge is an asset (howerver, initial training can be provided)- Ability to work in groupEnglish
To succeed in this project, the selected student must know Python (or C++, or similar), be keen to learn new things on their own, feel comfortable working in an environment with other students and professors, have excellent writing and verbal skills, and communicate effectively with the faculty supervisor.English
Upper year student with good mathematical skills.English
Background: a student with an interest in teacher education and/or higher/post-secondary education policy and practice (e.g., policy studies) and with an understanding of technology trends, who has good analytical skills and be able to conduct literature reviews and synthesize the findings, analyze the outcomes of at least one survey (REB approval will be obtained prior to the start of the project), and  present the findings from the study in a poster framework (Research Symposium August 2018).* excellent oral and written skills* excellent inter-personal skills; ability to work with individuals from different educational backgrounds and levels* time managementEnglish
Students should have second year level basic engineering knowledge. Should be motivated, and dedicated to work and have the capability to learn how to operate new equipment and characterize the samples.Other matrix and filler materials may also be usedEnglish
Applicants will have good analytical skills, be able to conduct literature reviews and synthesize the findings, be able to analyze the outcomes of at least one survey (REB approval will be obtained prior to the start of the project), and be able to present the findings/learnings from the study in a poster framework (Brock Undergraduate Research Symposium August 2018).Good communication (writing/oral) skillsGood inter-personal skillsThe project will allow the student to work closely with the PI on research that will have an impact on university and, potentially, public pollicy. The research will be published in peer reviewed journals and international conference proceedings.English none
Students should from Electrical Engineering department or Mechanical Engineering department (Mechatronics preferred). Knowledge and experience in one of the areas: microcontroller, signal processing, wireless communication and system integration. English
Students should from Electrical Engineering department or Mechanical Engineering department (Mechatronics preferred). Knowledge and experience in one of the areas: microcontroller, signal processing, wireless communication and system integration. English
Students should from Electrical Engineering department or Mechanical Engineering department (Mechatronics preferred). Knowledge and experience in one of the areas: microcontroller, signal processing, wireless communication and system integration. English
Students should from Computer Science or Electrical Engineering Department. Knowledge and experience in one of the areas: robotics, signal processing, computer vision, software programming. English

The student will have the opportunity to acquire a broad technical and theoretical expertise during the project. Experience and background in the field of optics or photonics would be an asset but is not mandatory. The student must have good oral and written communication skills. He or she must be able to work independently and as part of a team. We are looking for individuals with critical thinking abilities and problem-solving skills. Finally, we welcome curious minds and students motivated by a desire to learn about nature.English
The student will have the opportunity to acquire a broad technical and theoretical expertise during the project. Experience and background in the field of optics or photonics would be an asset but is not mandatory. The student must have good oral and written communication skills. He or she must be able to work independently and as part of a team. We are looking for individuals with critical thinking abilities and problem-solving skills. Finally, we welcome curious minds and students motivated by a desire to learn about nature.French
The student will have the opportunity to acquire a broad technical and theoretical expertise during the project. Experience and background in the field of optics or photonics would be an asset but is not mandatory. The student must have good oral and written communication skills. He or she must be able to work independently and as part of a team. We are looking for individuals with critical thinking abilities and problem-solving skills. Finally, we welcome curious minds and students motivated by a desire to learn about nature.English
The student will have the opportunity to acquire a broad technical and theoretical expertise during the project. Experience and background in the field of optics or photonics would be an asset but is not mandatory. The student must have good oral and written communication skills. He or she must be able to work independently and as part of a team. We are looking for individuals with critical thinking abilities and problem-solving skills. Finally, we welcome curious minds and students motivated by a desire to learn about nature.French

Students will be expected to be capable in the use of document preparation software (e.g., MS-Word), spreadsheet and graphing programs (e.g., MS-Excel) and should be able to quickly learn various software programs used to control the reactor and characterize samples. Experience in wet-lab procedures and handling glassware and stainless steel fittings would be an asset. Safety training will be provided but a background in safe laboratory practice is expected.Sustainable polymer production is an emerging and exciting research area and experience gained in this field will be widely sought after by employers.English
Strong knowledge of materials science and (mechanical) engineering.English
Students should have a background in group theory, ring theory, and linear algebra.  A previous knowledge of diagrammatic algebra is not required.  A familiarity with LaTeX would be useful, but is not a prerequisite.English
Students should be enrolled in a civil engineering program (or similar) and have a basic understanding of concrete mix design and the design of reinforced concrete structures.English
Familiarity with geospatial data processing is essential.Good written and spoken English is essential.Willingness to hike through temperate forests is essential.In addition, the student should be willing and interested to learn new software, and have good organizational skills.English
Experience with geospatial data handling is essential, as is familiarity with at least one of the following software packages: ENVI, Geomatica, Matlab, ArcGIS.Programming skills are essential. We mostly use R and Python in my lab, so experience with one or both of those is preferred.Good spoken and written English is essential.English
The student must have a strong background in synthetic chemistry, including practical experience in conducting experiments within a fumehood, and using synthetic apparatus such as mass balances, hot plates, distillation apparatus, rotovaps, and flash chromatography. It is beneficial, though not required, for students to have prior experience within a research lab, as well as familiarity with the principles of biochemistry, analytical and physical chemistry, and radioactivity. Students should be motivated to work independently and within a team under supervision of the PI or senior lab members.English
Overall, I want recruit very talented electronic/mechanical engineer who can design and build fly behavioural chamber and analysis tools. Basic computer science and anaytical skills to install and produce data from open source behavioural analysis software is required. If you have engineering and computer or statistical skills, I can teach you fantastic genetic tools available in fruit fly. Are you playing with raspberry pi and enjoy to build like this? https://hackaday.io/project/5059-flypi-cheap-microscopeexperimental-setup Then just join my lab. I will let you grown up as a famous scientist. We can learn each other and can synergistically enhance our research. We want partners.English
1. Students need to be fully motivated to learn scientific projects.2. Students need to be prepared understading the basic biological knowledges.3. Students need to be deligent to attend all the lab activities including lab meeting, data meeting, and lab common activities.4. Please read Kim lab agreement before enter the lab. https://drive.google.com/open?id=0B9crpVL0TtYDNG9vTG84b1NDOWM5. Please contact aauge@uottawa.ca at least several weeks earlier to finish the online safety trainings.6. Please visit our website to get knowledges about our lab. http://flyroom.net/7. We think that the essence of biology is team work. You need to be socialized to meet people.English
1. Basic understanding of science2. Professional skills to communicate3. Professional skills for presenting our vision and programEnglish
The student needs to be able to read Italian, French and English, be able to consult online media archives and library catalogues. A student of history, philosophy or sociology would be preferred. I am looking forward to working with a student who understand the importance of this project. Thank you MITACS for all your help. English Italian
The student must present high motivation and willingness to learn new concepts. No preliminary background is needed. However, some knowledge in materials science is an asset.Some activities will be developed in the laboratory and thus the student should expect to participate in hands-on works. Moreover, several complementary activities will also be part of the job such as literature review, data analysis and development of technical reports. English

- Connaissance des outils de microbiologie et de biologie moléculaires (extraction d’ADN, PCR)- Aptitude au travail en équipe- Bon sens de l’organisation- Bonne habileté interpersonnelle- Bonne communication- Capacité d’analyse d’articles scientifiquBoth English and French
Familiar with the basics of computer programming, vizualization, and statistics. The ideal candidate will have experience working within a *nix environment (e.g. Linux or OS X) and be comfortable working with command line tools and scripting. These skills are not necessary for the position (training can be provided), but would be helpful.Students from Physics, Economics, Math, Computer Science, and Engineering are all eligible.English
We would like to collaborate with a Computer Science student.  We are particularly interested in abilities including but not limited to:1. Programming languages and methodology2. Artificial intelligence3. Computational biology4.     Machine learningThe student should be able to manage, analyze and model large biological datasets and should be  comfortable with analyses of machine learning algorithms, particularly pattern recognition, large-scale numerical optimization, Bayesian statistics, approximate inference methods, prediction and classification, supervised and semi-supervised learning, as well as deep learning.Research team also speaks Spanish.English
We would like to collaborate with a Computer Science student.  We are particularly interested in abilities including but not limited to:1. Programming languages and methodology2. Artificial intelligence3. Computational biology4.     Machine learningThe student should be able to manage, analyze and model large biological datasets and should be  comfortable with analyses of machine learning algorithms, particularly pattern recognition, large-scale numerical optimization, Bayesian statistics, approximate inference methods, prediction and classification, supervised and semi-supervised learning, as well as deep learning.Research team also speaks Spanish.English
Solid statistical background required, with special emphasis on machine learning algorithm (supervised). Statistical (Bayesian) computing and good command of R is an asset.English
Solid statistical background required, with special emphasis on Markov chains. Statistical computing also required -- with R being an asset.English
Interest and experience with theoretical methods of physics, in particular differential equations and linear algebra. Coursework in quantum mechanics and/or solid state physics would be helpful.Students with experience in semiconductor devices (e.g., engineers) are also welcome, even if they are not studying physics. Students from Engineering programs should have experience with at least one of 1) semiconductor device modeling or 2) quantum mechanics. Students with an engineering background who do not have experience with at least one of these topics will not be accepted.I have hosted three previous MITACS Globalink students, and they have all done very well, including one who won a prize from MITACS for his work in 2013. I look forward to hosting another student in 2018.English



The student must be a team-worker and willing to work alongside with Engineers, Biochemists, Biologists, Surgeons and Chemists. A solid background in Chemistry and Biochemistry is desirably. Strong organizational skills and time management are a plus.NA English
• Innovation, ingenuity, demonstrated learning ability• Problem-solving skills • Analytical laboratory skills; experimental design, study execution, data analysis• Mathematical skills• Strong verbal and written communication. • Microsoft Office software (Word, Excel, PowerPoint)This project conforms to Mitacs policyEnglish No
Programming: MatLab, C++CAD: Solidworks, 3D printingBasic circuitsEnglish
Familiar with the basic theory and their numerical simulations to ordinary differential equation and partial differential equation; basic statistical knowledge and skills to deal with data analysis; to use numerical software such as Matlab, Maple, R etc.  The University of Ottawa is ranked among top ten research-comprehensive Universities in Canada and Top 200 in world University rankings.The city of Ottawa, capital of Canada, was always ranked top one enjoyable living city across Canada and North America.  Downtown Ottawa is just in walking distance and summer is really beautiful and impressive. Many sights such as Parliament Hill are unique attraction for tourists from all of the world. It will be an unforgettable experience for you to spend a summer in Ottawa! English none
Interest in health equity, skills in critical appraisal of research studies, skills with Microsoft Excel, reference management and other computer software.English
Programing skills in java, peython, Javascript.Machine learning: SVM, and Naive BayesAsset: Neural networkEnglish
Students should have a strong background in biology or physiology and should be comfortable handling live animals and working with computers. Experience with tissue dissections, histology, microscopy, or molecular biology are desireable. English
Students should have a strong background in biology or physiology and should be comfortable handling live animals and working with computers. Experience with tissue dissections, histology, microscopy, or molecular biology are desireable. English
Students should have a strong background in biology or physiology and should be comfortable handling live animals and working with computers. All project-specific training will be provided. English
An interest in reproductive health is essential. Other requirements include an openness to learning about qualitative research methods, comfort working both independently and in a team, and excellent writing skills.None. English
Looking for a hardworker who is a quick learning and willing to work independently. Experience in artificial intelligence, deep learning, neural networks are assets.English
• Innovation, ingenuity, demonstrated learning ability• Problem-solving skills • Analytical laboratory skills; experimental design, study execution, data analysis• Mathematical skills• Strong verbal and written communication. • Microsoft Office software (Word, Excel, PowerPoint)This project conforms to Mitacs policyEnglish No
My assistants will be involved in collecting data, developing theoretical framework and research methods for this project. They will build Digital Timeline Display, Theatre and (Im)migration: Staging Canadian Multiculturalism Act dedicated to showcasing the evolution of immigrant theatre practices in Canada. This display will be used for visualization of collected data, offered through the “Timeline JS” software available at the University of Ottawa library, which will act as its hosting domain. Students will work under my supervision and in close collaboration with the University of Ottawa’s specialists in digital humanities, who will teach them basic skills in digital literacy.  English
Students should be enrolled in a civil engineering program (or similar) and have a basic understanding of the design of reinforced concrete structures.English
Preferred: knowledge of open access and/or open science, experience with academic writing, social media, research processes, teamwork. Attention to detail (e.g. research data gathering and management, analysis of large datasets with tools like the open source data statistical package JASP or PSPP) is desirable. French / English bilingualism, and/or other languages, would be an asset.English
Préférable: Connaissance du libre accès et /ou science ouverte, expérience en rédaction universitaire, médias sociaux, processus de recherche et/ou travail en équipe sont préférables. Il est aussi souhaité que le participant ait le souci du détail (par exemple, travail impliquant la gestion de métadonnées et d’analyse de données massives à l’aide de logiciel de statistique (JASP ou PSPP). Le bilinguisme anglais-français, et/ou autres langues, serait un atout.French
Security and privacy are technical study areas, requiring relatively high levels of mental dexterity and the ability to reduce complex systems down to simpler and more understandable levels.  The ideal student would have experience and/or interest with software and hardware system design and be prepared to learn basic device architecture, as required.  The objective for this work is to make a contribution to the literature.  Given the time available, this requires good organizational skills and strong critical analysis skills, with an element of creativity.  Therefore, technical research experience and with writing technical reports in English would be important advantages.This will be an exciting term with lots of scope for a motivated student.  Personal and corporate data mining techniques make the security and privacy research areas more critical than ever before.  Further, the economic costs associated with security breaches are now both tangible and public (e.g. consider recent RansomWare attacks).  As wireless devices proliferate, the authentication research outlined here becomes critical, for both social and financial reasons.  Your work matters.English
The successful candidate will be responsible for preparing new synthetic intermediates and analytical standards to support isotopic labeling. Training will be provided in chemical synthesis and purification, analytical chromatography, radiochemistry with short-lived isotopes, and state-of-the-art instrumentation for handling radioactive isotopes. Previously experience in synthetic and organic chemistry is required. Familiarity with analytical techniques and the principles of radiation are beneficial, but not necessary. Strong communication skills and an interest in research will be key for the successful applicant. Our lab seeks diligent and motivated trainees at all levels.English
Basic biological knowledgesEngineering skills to build toolsEnglish

L'étudiant(e) maîtrise la théorie des groupes, l'algèbre linéaire, et connait un peu de la structure des corps finis (par exemple, d'un cours de théorie des nombres, ou de théorie des anneaux).  Connaissances de groupes ou algèbres de Lie, ou les groupes algébriques, serait un atout.  Un intêret en algèbre est essentiel.Both English and French
A solid background in 2nd year/3rd year level courses that cover "Linear Algebra" and "Groups, Rings, and Fields" is crucial.  Familiarity with document preparation systems such as LaTeX will be an advantage.English
A solid background in basic math courses such as linear algebra, calculus and basic combinatorics is crucial. Experience with scientific computing software will be helpful but can also be acquired throughout the project. Familiarity of document preparation systems such as LaTeX will also be beneficial.English
The student should have some background in quantum physics. In particular, they should be familiar with how to do calculations using the Dirac's Bra and Ket formalism (i.e. <p|x>). Additionally, some familiarity with optics, programming, and laboratory experience would be beneficial but are not necessary.English
The student should be from a Physics or Physics-related Engineering program (e.g. Nano, Optical, Electrical, etc.). Ideally, the student will have completed some course in optics and/or quantum mechanics. Some familiarity with computer programming would an asset.English
Familiar with the basic theory and their numerical simulations to ordinary differential equation and partial differential equation; optimization theory and its applications; basic statistical knowledge and skills to deal with data analysis; to use numerical software such as Matlab, Maple, R etc.  The University of Ottawa is ranked among top ten research-comprehensive Universities in Canada and Top 200 in worldwide University rankings.The city of Ottawa, capital of Canada, was always ranked top enjoyable living city across Canada and North America.  Downtown Ottawa is just in walking distance to campus and summer is really beautiful and impressive. Many sights such as Parliament Hill are unique attractions for tourists from all of the world. It will be an unforgettable experience for you to spend a summer in Ottawa! English none
strong in programming and basic in mouse handling and surgeryEnglish
The student should be a major in Biology or a in a Medical discipline, with an interest in tumor immunology. Previous experience with mouse models, flow cytometry and cell culture would be advantageous but non necessary.English
The student should be a biology major with interest in immunology, and particularly in immune signaling. Some experience with biochemestry techniques will be advantageous but not necessary. none English
The student should be a major in a biological or medical discipline, with an active interest in immunology, and particularly in tumor immunology. Previous experience in flow cytometry, in vivo work with mouse models and cell culture is a plus, but not necessary. English
A background in health sciences, medicine, education, psychology, or related areas would be an asset.  Some experience working with quantitative data in SPSS or excel are desirable but not required. Student will work primarily at the Children's Hospital of Eastern Ontario Research Institute where the Child Hearing Lab office is located; it is on the uOttawa medical campus. English

L’étudiant doit posséder des connaissances de base en programmation. Tous les langages de programmation conviennent (Java, Python, C, C++, C#, Perl, Matlab, R, etc.). L’étudiant doit avoir des connaissances en informatique et avoir pris au moins un cours de probabilités ou de statistiques. Des connaissances en biologie ou en biochimie ne sont pas requises, mais elles seront considérées comme un atout. L’étudiant doit être capable de travailler en équipe et être capable de parler et écrire en anglais ou en français.Both English and French
Extensive experience with Python & linux (command line tools and scripting).Experience with a deep learning framework (e.g. caffe, torch, theano, keras, or ideally, TensorFlow) is highly desirable, but not required as we can provide training. English
The students should be familiar with youth studies and with research related to children’s rights, including perspectives on child participation, child protagonism, and child-centered learning.  Experience working with children and adolescents will be considered an asset, but it will not be a requirement. However, the students should possess some research field experience, especially skills in observational note-taking, in interviewing and in conducting focus group discussions. English proficiency is also required.  Preference will be given to those whose focus of study (M.A. or Ph.D.) is aligned with the issues outlined in this proposal. This project is co-directed by two University of Ottawa researchers within the Faculty of Education:  Professors Richard Maclure and Giuliano Reis.English
The skills and background required of a student would be experience in and enthusiasm for data collection, including using a variety of databases and local websites (each county, city and municipal region will store their data in their own way). This position would enable the student to develop a range of skills, including data collection, research, writing, and organizational skills. He/she would also have the opportunity to strengthen his/her multi-tasking and time-management abilities in a highly professional workplace. Although team members will be actively engaged in supervising the student, she or he should be capable of working independently. English
The skills and background required of a student would be experience in and enthusiasm for data collection, including using a variety of databases and local websites (each county, city and municipal region will store their data in their own way). This position would enable the student to develop a range of skills, including data collection, research, writing, and organizational skills. He/she would also have the opportunity to strengthen his/her multi-tasking and time-management abilities in a highly professional workplace. Although team members will be actively engaged in supervising the student, she or he should be capable of working independently. English
The skills and background required of a student would be experience in and enthusiasm for data collection, including using a variety of databases and local websites (each county, city and municipal region will store their data in their own way). This position would enable the student to develop a range of skills, including data collection, research, writing, and organizational skills. He/she would also have the opportunity to strengthen his/her multi-tasking and time-management abilities in a highly professional workplace. Although team members will be actively engaged in supervising the student, she or he should be capable of working independently. English
The student should have experience in conducting molecular biology techniques including qRT-PCR, and DNA, RNA, protein isolation, purification, quantification. Knowledge of techniques in immunohistochemistry  is preferred. The student should have a background in nutrition or other relevant life science areas.English
We are seeking students who are familiar with XML. Familiarity with graph databases and an interest in twentieth-century history would be excellent, but for those who are unfamiliar, there will be added training. Familiarity with JSON, XSLT, and TEI-XML would be welcome, but is not mandatory.English
The student should have some background in molecular biology or bioengineering, hopefully, having worked with recombinant DNA/bacteria within an advanced biology lab or through previous research projects.  Since the lab is very interdisciplinary in scope, the student will have to be willing to learn a variety of techniques that he/she might be unfamiliar with.  Students learn to work with the microscopes (some physics is helpful, but not required), program code (experience with Python, Matlab, or similar is preferred), and spend time at the wet lab bench (good biology background).For more information please have a look at our lab website:http://www.utm.utoronto.ca/milsteinlab/You will also notice that the lab has hosted numerous international students over the years from Brazil, Taiwan, Wales, etc.English
The student should have a background in mechanical engineering, electrical engineering, biomedical engineering or related field with strong interest in fluid mechanics, controls or micro-fabrication. Hands-on practical experience will be highly valued, as the project will have both theoretical as well as practical components.English
The student would ideally have an interest in history and issues related to social justice.  Previous experience conducting literature reviews would be highly beneficial. English
Eligible students have experience in molecular laboratory work and good training in cell culture. Mandatory requirements are good knowledge in biochemistry, and molecular biology. Additionally, experience in maintaining and operating anaerobic cultures of bacteria will be preferred. Experience in animal handling is very welcome, but not a requirement. However, basic experience in multicolor flow cytometry or immunfluorescence histology will be an advantage.  English
The student will be required to have working knowledge of protein purification and protein biophysical characterization.none English
The student will be required to have working knowledge of protein purification and protein biophysical characterization.none English
The student will be required to have working knowledge of protein purification and protein biophysical characterization.none English
A senior year student with computer science majors and concentration in computer vision/machine learning (or at least an introductory course in both).Strong computer skills are essential.Programming proficiency in Matlab, Python, and facility with implementing algorithms from papers. Experience with OpenCV (in Python) is a plus. Knowledge of face analysis techniques and software such as Active appearance models, Menpo, OpenFace is a plus.English
Essential background:* Practical knowledge of electronics* Python programming * Basic quantum mechanicsPreferred:* Machining and CAD skills* Experience with lasers or radio-frequency electronics* Experience with Arduino microcontrollers and/or FPGAsEnglish
Students should have an understanding of protein structure and biophysics, such as from an undergraduate background in biochemistry, physics, or biomaterials/engineering.  A strong understanding of basic physics and math is an asset, as is previous laboratory experience in biochemistry or biomaterials science.English
Students should come from an undergraduate background in Biochemistry/Chemistry/Biophysics, with a good foundation in protein structure and/or structural biology.  They should have a basic understanding of biophysical methods as applied to biomolecules, and some practical laboratory experience (from research projects or undergraduate laboratory courses) in biochemical techniques.  Experience working with recombinant proteins (purification, characterization, etc) would be an asset. none English
Students should have a detailed understanding of protein structure and biophysics, for instance an undergraduate background in biochemistry, biophysics, or biomaterials/engineering.  A strong understanding of basic physics, chemistry and math is an asset, as is previous laboratory experience in biochemistry or biomaterials science.English



This role is quite flexible, and the student needs to be comfortable in at least one of the following areas (but not necessarily all!): software-engineering (C, perl or R preferred), statistics, graphic design, or cancer biology.English
We are an inclusive lab and are pleased to train students with varying degrees of experience in biology, health, and/or neuroscience. Previous lab experience is a certainly beneficial but not mandatory. The main requirement is a student who is excited to learn new techniques and, above all else, is prepared to work hard to produce meaningful results for themselves, their lab, and the betterment of patients worldwide. English N/A
Preferred (but not mandatory) skills/qualifications: Knowledge and experience in basic environmental/chemical lab experiments Basic knowledge about adsorption in water/wastewater treatment Good English communication skills Basic Microsoft Office software (Word, Powerpoint and Excel)We are looking for an energetic, outgoing and enthusiastic student interested in environmental engineering. English
Introductory Coursework in Signal Processing and Communication Systems. Prior background in Information Theory or Machine Learning would be helpful.English
The process of developing these models requires a combination of mathematical modeling expertise, familiarity with sports and a creative approach to developing models.  Expertise in applied statistics would be helpful, with knowledge some combination of the following: Simple and multiple regression models using least squares; least squares estimation and inference for non-linear regression;  logistic regression, loglinear models; time series analyses; clustering’ random effect models; various ANOVAtechniques including repeated measures; neural net models. Familiarity with sport through  formal training in Sport or Exercise Sciences, Kinesiology, Biomechanics, Exercise Physiology or through participation or coaching is desirable.English
   -A psychology major   -Strong interest in social psychology or cognitive sciences or both   -Strong interest in theoretical frameworks and conceptual thinking    -Experience reading articles in peer-reviewed academic journals of social psychology or cognitive sciences    -Experience being a participant in a social psychology experiment   -Experience running or designing a social psychology experiment   -Being capable of and comfortable with using deception to trick participants into believing our experiments' cover story   -Being able to enter both quantitative and qualitative data in Microsoft Excel   -Plan to apply to PhD programs in social psychologyEnglish
   -A psychology major   -Strong interest in social psychology or cognitive sciences or both   -Strong interest in theoretical frameworks and conceptual thinking    -Experience reading articles in peer-reviewed academic journals of social psychology or cognitive sciences    -Experience being a participant in a social psychology experiment   -Experience running or designing a social psychology experiment   -Being capable of and comfortable with using deception to trick participants into believing our experiments' cover story   -Being able to enter both quantitative and qualitative data in Microsoft Excel   -Plan to apply to PhD programs in social psychologyEnglish
A general background in biochemistry and cell biology with some knowledge of immunology is preferred. You should have some basic laboratory skills from laboratory courses or previous laboratory experiences at your institute.  Experience with cell culture, molecular biology techniques, flow cytometry or microscopy would be an asset. However, specific training will be provided in the lab for any approaches used.English
   -A psychology major   -Strong interest in social psychology or cognitive sciences or both   -Strong interest in theoretical frameworks and conceptual thinking    -Experience reading articles in peer-reviewed academic journals of social psychology or cognitive sciences    -Experience being a participant in a social psychology experiment   -Experience running or designing a social psychology experiment   -Being capable of and comfortable with using deception to trick participants into believing our experiments' cover story   -Being able to enter both quantitative and qualitative data in Microsoft Excel   -Plan to apply to PhD programs in social psychologyEnglish
A student from Dentistry or Engineering would be the one mostly benefiting from this project. It is desirable (not mandatory) that the candidate has a previous research experience by at least assisting in a research project, helping him/her to understand the importance of sample standardization and randomization. Time management is also critical for the candidate to be able to plan research activities within the timeframe available, ensuring completeness of data acquisition before end of summer term. Good writing skills are also desirable, since the candidate will partially write a research manuscript as part of the research assignments.English
A student from Computer Science or Engineering would be the one mostly benefiting from this project. It is desirable (not mandatory) that the candidate has a previous experience with the development of finite element modeling (FEM) for distribution of tensions. Time management is critical for the candidate to be able to plan and process the image, experimental mesh and data entering, plus collection of results within the timeframe available, ensuring completeness of project before end of summer term. Good writing skills are also desirable, since the candidate will partially write a research manuscript as part of the research assignments. English
The student should have taken courses in molecular biology.  Topics such as protein function, and cell biological processes would be particularly advantageous.  A background or interest in neurosciences would be advantageous.English
Knowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, Matlab or similar programs.  English
Knowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, QuantumEspresso, Matlab or similar programs.  English
Knowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, Matlab or similar programs.  English
Knowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, Matlab or similar programs.  English
Knowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, Matlab or similar programs.  English
Knowledge of quantum mechanics, solid state physics, quantum chemistry methods, experience with adiabatic and non-adiabatic molecular dynamics, quantum dynamics. Experience with Gaussian, Matlab or similar programs.  English
Familiarity with languages: fluency in any ONE (or more) of the following languages: Mandarin, Cantonese, Hindi (or any other major language in India), Spanish, Portuguese, Turkish, Arabic or French.Familiarity with social media.Excellent oral and communication skills.Basic understanding of research methods.Ability to function as part of a team.English
Knowledge of C++ and general software engineering practices. Familiarity with Python and the Robot Operating System (ROS) would be a plus. Some experience with hardware/electrical work also very useful. Prior experience with manipulators would be great.English
Students must be experienced in computer vision/image processing. Skills such as working with OpenCV and fundamental knowledge in image processing algorithms are necessary. Understanding motion control is a plus. The candidates must be strong programmers using C++ and C#. English
The students must have strong skills in designing analog circuits and microcontroller circuits. The students will collaborate with senior graduate students and postdoctoral fellows in the lab. English
The applicant should have experience with micro pipetting, with an ability to transfer and dilute samples accurately and reproducibly. Excellent observation skills and insight are key. An understanding of organic chemistry is helpful. Zebrafish animal husbandry will be taught if not already familiar.English
The student requires knowledge and understanding of the principal geological processes and their products, experience with statistical methods for characterising variability, the aptitude and desire to pursue independent research, and a demonstrable capability for high quality presentation of results. Although not essential, previous completion of undergraduate courses in rock mechanics would be beneficial.English
A high level of mathematical skill, the aptitude to pursue independent research and a demonstrable capability for high quality presentation of results is required. Although not essential, previous completion of undergraduate courses in rock mechanics and numerical modelling would be beneficial.English
Applicants should have a basic understanding of hydrology, soil properties and statistics. Civil, Environmental (or Agricultural or Construction) engineering students (2nd year and higher) are preferred. The project will involve outdoor work. Students will work in a team environment directly with graduate students. Strong communication skills are essential. Basic knowledge of Microsoft Excel is needed.English
The student must have the following skills/background:1) strong foundation and experience with analytic and numerical methods to solve coupled differential equations, linear algebra, and probability distributions. 2) experience coding in a scripting language - either R, python, Matlab, or Octave3) interest in using mathematical and predictive models to inform public and global health policies4) excellent verbal and written communication5) excellent team-player6) really enjoys problem-solving and debugging codeEnglish
A background in CFD and Parallel Solvers would be a great help. Interest in fluid emchanics at the third year level would be a great assetEnglish
Required Skills: - solid programming foundation and experience - proficient with Matlab - Microsoft Office - familiar with UNIX environment - English (reading / oral)Knowledge / Background: - preferably engineering - mathematics or computational methods - experience in signal or image processing - MRI physics would be an assetInterests: - medical (brain anatomy and physiology) - magnetic resonance imaging - statistical analysisThe student will be working in close consultation with the principle investigator and her research team which consists of scientists/engineers/radiologists/graduate students. Therefore, we require someone who is team oriented and is comfortable interacting with the rest of the group. Good communication skills and command of the English language are mandatory.English
The student must have the following skills/background:1) strong foundation and experience with analytic and numerical methods to solve coupled differential equations, linear algebra, and probability distributions. 2) experience coding in a scripting language - either R, python, Matlab, or Octave3) interest in using mathematical, predictive, and optimization models to inform public and global health policies4) excellent verbal and written communication5) excellent team-player6) really enjoys problem-solving and debugging codeEnglish
The student must have the following skills/background:1) strong foundation and experience with analytic and numerical methods to solve coupled differential equations, linear algebra, and probability distributions. 2) experience coding in a scripting language - either R, python, Matlab, or Octave3) interest in using predictive analytic techniques and models to inform public and global health policies4) excellent verbal and written communication5) excellent team-player6) really enjoys problem-solving and debugging codeEnglish
Student background would preferably be in a quantitative field such as data science, information technology, computer science, engineering, mathematics, statistics, economics or finance, but students with other backgrounds that have basic knowledge of data analytics are welcome to apply as well. Required skills are basic mathematics and statistics, understanding of optimization and algorithms, and ability to program in Python, R or Matlab. Familiarity with visualization tools and basic knowledge of finance would be an asset, but are not strictly required.English
Student background would preferably be in a quantitative field such as data science, information technology, computer science, engineering, mathematics, statistics, economics or education sciences, but students with other backgrounds that have basic knowledge of data analytics are welcome to apply as well. Required skills are basic mathematics and statistics, understanding of algorithms and learning process, and ability to program in Python, R or Matlab. Familiarity with visualization tools such as D3 and Java Script would be an asset.English
The student must have an interest in computer-aided modeling, analysis, design and optimization of thermal-fluid systems,  as evidenced in the choice of elective courses, term projects or previous research experience in subjects such as Fluid Mechanics, Numerical Methods, Probability and Statistics, Advanced Computer Programming, Optimization or Alternative Energy Systems.The student will work with state-of-the-art CFD packages (ANSYS/CFX/Fluent, OpenFOAM), and scientific computing/scripting languages such as Matlab or Python. Hence, solid knowledge of computer programming is required. Knowledge of C/C++ would be an asset, allowing the student to readily use open-source CFD packages (OpenFOAM). Previous experience with Linux is desirable.English
The student must have an interest and background knowledge in design, 3-D printing, and building of prototype, which can be demonstrated through previous courses, term projects, or research experience in these areas.  Additionally, the student should have some experience with 3-D computer-aided design (CAD) software, such as SolidWorks or a related program.  Lastly, knowledge of medical image segmentation would be considered an asset; however, it is not a requirement for this position.English
The student must have an interest and background knowledge of fluid mechanics, which can be demonstrated through previous courses, term projects, or research experience in this area.  Experience in conducting fluid flow experiments is considered an asset as is experience with 3-D printing.  Additionally, the student should have some experience with data analysis and computer programming in MatLab or a related software or programming language.English
The student involved in this project must have a particular interest in electric vehicles technologies with basic experience on computer-aided modeling, analysis, design, and optimization of thermal-fluid systems. This experience could be evidenced in their choice of elective courses, term projects, participation in student groups, or previous research experience at their home institution, in subjects such as Fluid Mechanics, Numerical Methods, Advanced Computer Programming, Optimization or Alternative Energy Systems, among others. Ideally, the student should have a solid background in thermal fluid systems and good programming skills in MATLAB/Simulink.English
The position requires advanced architectural skill in three-dimensional modeling and drawing, and practical experience in physical fabrication.  The research work will include manipulation design and fabrication tools and software for architectural and industrial design, laser cutting, 3D printing, and graphic design. Specialized training will be provided. While fully specialized skills are not required, experience in in digital design, craft and fabrication skills are assets.English
This position is open to students from architecture, engineering, design, environmental studies, geography and other related disciplines. An interest in exploring innovative flood mitigation and climate change adaptation strategies in the context of social justice is paramount.  The student research assistant must be well-organized, self-motivated and able to work independently. Desirable (but not required) skills would include: proficiency in digital visual representation tools, website design and social media management. For engineering students, a background in any or all of: fluid mechanics, analysis of hydrological conditions (frequency and depth of flooding), and structural analysis would be an asset.English
There are 2 positions available: 1. Experimental Architectural Designer: requires three-dimensional modeling and drawing, and practical experience in physical fabrication.  The research work will include manipulation design and fabrication tools and software for architectural and industrial design, laser cutting, 3D printing, and graphic design. Specialized training will be provided. Experience in digital design is an asset. 2. Electronic Interactive Systems Technician/Designer: electronics technology and design. Technical skills in electronics including light and sound devices; and kinetic mechanisms (servos, motors, and other mechanical actuation), prototyping, including electronics, custom cabling, encapsulation, cable management. Specialized training will be provided.English
Attention to detailSafety awarenessMultitasking skillsAnalytical thinking and problem-solving skillsInterpersonal skillsAbility to write research report English
Good analytic and programming skills.  Familiarity/expertise in Matlab and Python programming. Some knowledge of image processingEnglish
Programming skills (C++, etc.), familiarity with Matlab, mathematica.Good interpersonal skills - must be able to interact with other grad students with a clinical background.  Familiarity with image processing techniques.Must be a self-starter and be able to work independently.Statistical knowledge a plus, but not a requirement.Requires good programming and analytic skills.should be able to interact with clinicians.  Knowledge of image processing techniques and ability to program in matlab or python.I like students to be inquisitive, self-starters.  previous knowledge of optometry/ophthalmology not required,  I am very interested in applying compressive sensing to retinal images and classify pathologies.English
The student is expected to be a quick learner.  He/She should be well versed in programming (e.g., C++, Matlab, Mathematica etc. ). The student must possess quantitative skills. The student should be a self-starter/independent worker and be able to interface well with clinical optometrists and graduate students.  Skills is statistics and familiarity with visual psychophysics is an additional plus, but not a requirement.i like students who are highly motivated and are interested in inter-disciplinary work.  Must have good programming skills in matlab and/or python.knowledge of modeling is a plus.  I like self startersEnglish
The student should be a self-starter and independent.  Good programming skills are required (C++, Matlab,Mathematica, etc.).  Knowledge of optical engineering is desirable but not required.  Quantitative skills necessary.  Knowledge of/familiarity with optical design software such as Zemx or Code V is a plus.  Knowledge of genetic algorithms.I would prefer someone who is a quick learner, strong with numerical/programming skills; a self starter and independent.  Knowledge of geometric optics is not a pre-requisite but will be preferred. If not, the student should be a fast learner,I like students who show initiative, curious, strong matlab/python coding skillsEnglish
- Broad understanding of research methodologies, statistical analysis, visual analytics, and statistical modeling.- Competent with data management (cleaning, pattern recognition, analysis of the structured data).- Critical thinking skills and a natural English
Interested students should be comortable with:- Working in a team- Programming in R/Python and documenting their code- Writing in English- Conducting a literature reviewEnglish
For the theoretical aspects students should be comfortable with game theory, optimization and writing.For the applied projects students should be comfortable with statistics, statistical software such as R, and potentially some web-programming for designing and deploying expertiments.English
The student must have a strong background in physical metallurgy, and mechanical deformation. Ideally the student should be familiar with metallographic preparation and characterization techniques, particularly with aluminum alloys.English

• Energy and Environmental Engineering Systems• Air Pollution Modeling, Simulation, and  Control• Refinery modeling, planning, and optimization• Sustainable Development of the Petrochemical Industry• Planning and Scheduling of Process Operations• Dynamic Modeling and Optimization• Combinatorial Optimization• Soft Computing• Uncertainty in Optimization• Process Modeling and Simulation• Computer-Aided Product Formulation and DesignEnglish



The visiting student should have a solid background in Computer Science. The work will include a fair bit of programming, specifically in R and C++, of which some can be learnt on site. It will be beneficial for the student to have a reasonable understanding of algorithms, data structures, and parallel processing, because depending on the progress, we can run the develped algorithms on a super-computing cluster to evaluate large data sets.For students with a music background, there is a specific opportunity to convert traces into audio cues.English
The candidate must have a solid background on MATLAB and Python and be familiar with the ODE solvers available in this software, e.g., how to solve systems of ODEs using these solvers. Also, the candidate must be familiar with the traditional numerical methods for solving PDE's, e.g., the method of lines and finite difference. Likewise, the candidate must be familiar with basic feedback controllers, i.e., PI, PID, and be able to implement them on MATLAB and Python. A background on optimization theory and the application of the optimization library available in Python (i.e. Pyomo) will be considered an asset.English
While not required, it is preferred that the applicant has some experience in electronics design, CAD designs, machine shop training, or laser safety training.Depending on the student's performance, there may be opportunities for further undergraduate research experience as an intern to the group, and possibly extending the work towards a MSc project in the group (conditioned upon a successful admission to GWPI).English
Undergraduate student with background in engineering, physics or chemistry will be considered for this position. In particular academic courses in quantum mechanics, solid state/semiconductor physics, mathematics, engineering and physical chemistry will provide foundation required for this project. Basic knowledge of electrical circuits will also be needed for the project. Laboratory courses in chemistry will also be helpful. Prior research experience in nanomaterials such as quantum dots, nanowires though not necessary but will be useful for the project.English
Required Skills:- Proficient programming skills in a high-level language such as Python or C- Basic knowledge in linear algebra, probability, and statisticsAdditional Preferred Skills:- Knowledge in developing smart phone applications- Knowledge in machine learning algorithms and tools (e.g. http://scikit-learn.org/stable/ )English
Significant Android development experience is required. In addition, the applicant should have taken a computer networks undergrad course and ideally also a computer security undergrad course.English
Incoming students should have a solid foundation in chemistry, a willingness to learn new skills and a positive attitude. A firm understanding of basic chemical principles such as stoichiometry, reaction kinetics and thermodynamics are required. A basic understanding of characterization techniques for solid-state materials such as X-ray crystallography would be beneficial. Experience with laboratory instrumentation such as spectrometers, potentiostats and microscopes would be beneficial but is not strictly required.English
- Broad understanding of research methodologies, statistical analysis, and data visualizations- Interested in the design of innovative data visualizations- Critical thinking skills and a natural curiosity to understand data relationships.- Computer skiEnglish
Students working in this project are preferred to have the following background:1. Calculus and linear algebra2. Numerical computation3. Programming in C/C++(Background in finance is not required, but it would be useful)English
Students working in this project are preferred to have the following background:1. Calculus and linear algebra2. Numerical computation3. Programming in C/C++(Background in computer graphics or GPU programming is not required)English
Qualitative literature review, basic statistical analysis, report writing, translation, graphic rendering, as well as good communication skills. English Chinese
Completion of the first two years in an undergraduate computer science, computer engineering or related discipline. The student should be able to program in at least one of the major programming languages like C/C++/C#/Java in order to implement early research prototypes. The student should display an interest in and a willingness to learn about how research is performed and disseminated. Industrial experience related to software development would be considered an asset. Knowledge of scripting languages like Perl or Python and statistical packages like R would also be considered an asset. English
Required Skills- Good coding skills- Motivation and interest in research- Background in machine learning and program analysis is preferred but not required. English
Required Skills- Good coding skills- Motivation and interest in researchEnglish
- Strong passion and interest to work with health technology innovation.- Interested in economics and entrepreneurship.- Interested in the design of innovative data visualizations. - Computer skills: MS Office and academic literature databases- StrongEnglish
- Broad understanding of interface design or psychology related to user behaviour in order to help with conducting research studies. - Interested in the design of mHealth technology and on the use of prototyping tools (dashboard, web platform, apps).- SEnglish
Comprehensive understanding classical machine learning and deep learning algorithms, Quantum mechanics and quantum computation/communications, statistics and statistical physicsPython, C, C++, clear programing code writingExperimental experience in optics and electronicsDetailed documentations of all research workStrong oral and verbal communicationsClean organization attitude both in the labs and in officesEthical behaviorHardworking for long-hour research executionsDepending on the specific project content, non-disclosure agreement needs to be signed.English
The student needs some background in banking and finance as well as in sustainability related topics. Some statistical knowledge would be preferred as well. English
Required skill and knowledge:1, signal processing, time frequency analysis;2, basic knowledge of dimensional reduction (PCA, ICA etc.), and classification (LDA, ANN, SVM etc.);2, basic concept of EEG or other neurophysiological signals;3, good Matlab programming skill (object oriented programming in Matlab is certainly a plus);4, basic knowledge of neurorehabilitation will be a plus.No additional comments.English
The student should have training in urban sustainability, strategic management, and/or cross-sector partnerships. Language skills in French (in addition to English) is a real asset. Skills in social media, infographic development, formatting documents and/or communications is an asset. Ability to understand statistics is an asset, but not necessary. For more details on the project see - https://uwaterloo.ca/implementing-sustainable-community-plans/. I have hosted globalink interns previously. This year my preference is for someone with French language skills and a general understanding of urban sustainability topics. English

Les étudiant(e)s doivent avoir de très bonnes connaissances en programmation (C++ et/ou Python). Ils doivent aussi avoir complété les cours de mécanique des fluides, mathématique avancée et thermodynamique.Both English and French
Les étudiant(e)s doivent avoir de très bonnes connaissances en programmation (C++ et/ou Python). Ils doivent aussi avoir complété les cours de mécanique des fluides, mathématique avancée et thermodynamique.Both English and French

Ideally, the student should be familiar with differential equation modelling and molecular biology techniques. Specfically, the student should be comfortable with computational implementations of biomolecular models, for example in Matlab. Familiarity with techniques for genetic manipulation of bacteria will also be an advantage.English
Good ability in programming, strong quantitative skills, Knowledge of ophthalmology/optometry is not required.English
The student should have taken at least one introductory organic chemistry course, and would ideally have experience working in undergraduate chemistry laboratories. All other training will be provided on-site during their stay, by my research team or departmental facilities managers.  Training will include the use of thin layer, column and radial chromatography, as well as IR and NMR spectroscopy and mass spectrometry. Safety training will also be mandatory, and will occur at the outset of the internship.My lab is a fun, social and very international environment, and we are always welcoming to new students. We would be very happy to host a new international student over the summer months.English
Solid understanding of quantum mechanics, quantum computation and quantum communciations, statistics and statistical physics, solid-state physics, semiconductor physicsPython, Mathematica, C, C++, CAD/Design tool, clear programing code writingExperimental experience in optics (laser, optical setup etc.) and electronicsExtremely careful, attentive handling of experimental equipmentDetailed documentations of all research workStrong oral and verbal communicationsClean organization attitude both in the labs and in officesEthical behaviorHardworking for long-hour research executionsDepending on the research focus, a non-disclosure agreement should be made. And a student should abide by our research laboratory rules upon behavior of conduct agreement.  All the data should be well kept with clear notes.English
In addition to having taken statistics and/or econometrics courses, you should be conversant with basic economic concepts like the ones mentioned in the description. You should also be conversant with at least one statistical software or programming language.  This position requires knowledge and experience of statistical or economic modelling and analysis, good programming skills in MATLAB, Excel, and at least one statistical programming language such as R or Stata. It requires a background in actuarial science, statistics, finance or economics. An applicant with knowledge of asset pricing is preferred.English
The student will need to be competent with Excel and it would be beneficial (although not necessary) that they have some experience with statistics. Upon starting the student will need to complete the TCPS2 Tutorial Course on Research Ethics and safety training (duration approximately 1 day). Additionally the student must be self-motivated, able to work independently, and have good writing and communication skills in English.   English
The candidate should be familiar with programming using matlab. Should be interested in computer simulationsEnglish
• Undergraduate from Chinese Colleges and Universities.• Major in immunology, molecular biology or other related medical field.• Completed two or three full years of college course work by the time of commencement.• Strong academic background (GPA > 3.0).• Completed introductory college immunology and molecular biology.• Fluent in English and strong communication skills.• Strong interest in pursuing a Ph.D. degree in biomedical investigative research.English
The student is required to have a good statistical background and be familiar with a programming language such as MATLAB, Python, or R. English
The student is required to have a good statistical background and be familiar with a programming language such as MATLAB, Python, or R. English
The student is required to have a good statistical background and be familiar with a programming language such as MATLAB, Python, or R. English
You should be motivated to learn and perhaps experienced in working with hardware as well as control software. An ideal background would be to already have some experience of this kind from previous lab experience or course work. A course or experience in atmospheric science or lidar would be helpful but is not required.English
We seek a student with a background in upper year mathematics and demonstrated programming experience. MATLAB experience is not required but would be helpful, as would experience in the laboratory. Also having had a course in atmospheric science would be helpful but is not required.English
Students with Mechanical or Materials Engineering background are welcome to work on this project. Interested students need to know how to develop various functions or plot the results using MATLAB .Also, they need to have basic knowledge of materials microstructures.English
The student is required to have a good statistical background and be familiar with a programming language such as MATLAB, Python, or R. English
Students with Mechanical or Materials Engineering background are welcome to work on this project. Interested students need to be able to work with ABAQUS software for finite element modelling. Also, they need to have basic knowledge of materials microstructures.English
Ideally, the students have a background in neuroscience, or in biology or psychology with a strong interest in neuroscience. The student needs to be able to communicate in English and needs to be comfortable with the idea of handling rats.  English
Required: python programming, including familiarity with scipy and/or astropy.  A background in astrophysics is a plus, but not required.The student will be expected to actively participate in the community of the department, encompassing activities such as attending talks and contributing to journal clubs and astronomy outreach events.            English
Research interests in polymer and organic chemistry as well as interests in organic electronics are desirable. By being involved in this project, the student will have the opportunity to learn and develop his/her skills in organic synthesis and polymerization methodologies. Moreover, a complete characterization of the materials will be performed, which will allow for the student to learn various instrumental techniques. Finally, most of the materials will be processed in thin films which will allow the student to acquire various skills in polymer processing and thin film engineering. The department of Chemistry and Biochemistry at the University of Windsor is a highly multidisciplinary environnement with various cutting-edge research ongoing. This unique feature will allow the candidate to be exposed to different areas of the chemical sciences and create a broad contact network. Our research group also has various international collaborations (U.K, Taiwan, Japan, U.S.A, etc.) which is particularly interesting for future collaborations and opportunities. English
Research interests in polymer and organic chemistry as well as interests in organic electronics are desirable. By being involved in this project, the student will have the opportunity to learn and develop his/her skills in organic synthesis and polymerization methodologies. Moreover, a complete characterization of the materials will be performed, which will allow for the student to learn various instrumental techniques. Also, most of the materials will be processed in thin films which will allow the student to acquire various skills in polymer processing and thin film engineering. The department of Chemistry and Biochemistry at the University of Windsor is a highly multidisciplinary environnement, exposing the students to various cutting-edge ongoing research. This unique feature will allow the candidate to learn about different areas of chemical sciences and to create a broad contact network. Our research group also has various international collaborations (U.K, Taiwan, Japan, U.S.A, etc.) which is particularly interesting for future collaborative opportunities. English
Solid engineering background in thermofluids.  An accountable student with a keen mind.Turbulence and Energy Laboratory -- Where enthusiasts are forged into experts.English
Ability to read and analyse 19th-century handwritten and transcribed sources. English
Ideally we are looking for a synthetic chemist with broad interests in multidiciplinary science. The candidate will have the opportunity to meet and work with our network of local collaborators and experience a variety of different research environments while developing expertise in functional monomer and polymer synthesis.English
The student should have a broad knowledge of fundamental chemical principles, e.g., knowledge of organic, inorganic and physical chemistry. While at least some Quantum chemistry and biochemistry background and knowledge is advantageous, it is not essential. Previous students in my group have come from pharmacy, chemistry, biochemistry and biology backgrounds. Our research group has experience and is adept at training undergraduates in such skills and also teaching them related knowledge during the course of the project. Computer coding skills are not essential as all software used (Gaussian 09, Molecular Operating Environment, NAMD) is commercially available.English
The student come from 2nd, 3rd or 4th year cohort from Environmental, Chemical, Civil engineering or from Chemistry/Biochemistry. Any experience in wet chemistry lab for water/wastewater would be an asset, but not a must.She/he should be highly motivated and willing to learn new techniques and procedures in our research laboratory. Will be working as a team with other undergraduate and graduate students.English Not Applicable
3rd year student from Civil or Chemical Engineering with interest in wastewater treatment.; must be a good team player and must be able to work independently with minimum supervision. Also, must have excellent command of English - both oral and written. Laboratory skills will eb an asset.English
Students must have courses in calculus based mathematical statistics, particularly including continuous distributions such as the exponential distribution and the gamma distribution. Desirable background includes study of discrete parameter Markov chains, and continuous time Markov processes. Knowledge of R would be very helpful. Knowledge of LaTeX would be useful. English
The student needs to have a keen interest in learning new experimental and numerical techniques. A knowledge of computer data acquisition of electrical signals would be very beneficial as well as a knowledge of modern photographic techniques using digital cameras. Data processing skills using Matlab, C or Excel are essential.English



The project requires students from science or engineering programs, such as environmental sciences, environmental engineering, civil engineering, agricultural engineering, resources engineering, biosystems engineering, and mechanical engineering. Students are required to have good communication skills in both oral and written English.I had a Globalink student in my lab in 2015, and the experience was very positive. I am looking forward to working with Globalink students in the coming year.English
Students should come from a chemistry or materials engineering program.  A desire to learn new methods and techniques is essential.  The materials science techniques required for this project may be new to the student, therefore our group will provide extensive training.  Examples of such techniques include contact angle measurements, atomic force microscopy, UV-vis spectroscopy, resistance measurements, thin-film deposition methods (spin-coating, e-beam evaporation), and optoelectronic device characterization.English
Students should come from a chemistry or materials engineering program.  A desire to learn new methods and techniques is essential.  The materials science techniques required for this project may be new to the student, therefore our group will provide extensive training.  Examples of such techniques include contact angle measurements, resistance measurements, thin-film deposition methods (spin-coating, e-beam evaporation, electroless plating), and device characterization.English
Students should come from a chemistry or materials engineering program.  A strong math background is important for the statistical data analysis that will be performed as part of this project.  A desire to learn new methods and techniques is essential.  Experience with basic organic chemistry synthesis techniques is necessary for this project, which entails synthesizing and purifying dithiophosphinic acid derivatives according to procedures developed in our group.  Our group will provide training in surface analytical techniques necessary to characterize the self-assembled monolayers formed using these molecules, along with the molecular junction measurements using the EGaIn system.  N/A English
The student is expected to be a fast learner, confident PC user. The student must be ready to and equally comfortable with working both in team and independently. English
Basic experience in .NET programming required. English
The desirable skills are:  basic knowledge in firmware for embedded systems, familiarity with microcontrollers and/or embedded software, PC software development in  visual C++, C#.NET, as well as experience with wireless protocols, and network design.English
The student is to present a passion for wanting to move the area of dermatological, cosmetic and therapeutic projects forward. Their area should be centered around medical biophysics, medical physics, medicine or clinical research. The goal of the project is to inspire students to pursue medical biophysics and to intimately understand how product development is done. The student will be closely supervised and taught the various steps, which are required to bring a product from idea to commercialized product. We will try to inspire the student by involving them in all aspects of the procedures without overwhelming them with too much information by providing a solid and knowledgeable team of technicians, graduate students, post-grads and supervisors. At IDIR we want to inspire our summer student to keep with their projects because they are interested in them and their development. English
Undergraduate engineering fluid mechanics.  Some experimental experience.  CFD would be a bonus.English
The student should be have completed higher level Math, Fluid Mechanics, Hydraulic Engineering courses.  Specific interest in computational model will be essential.None English
The student should be majoring in Chemistry and must have passed introductory-level classes in General Chemistry, Inorganic Chemistry, Organic Chemistry, and Physical Chemistry.  These courses should have included training in basic techniques used in a chemical laboratory.  Experience in more senior-level Chemistry classes and laboratories would be very valuable.English
The student should be majoring in Chemistry and must have passed introductory-level classes in General Chemistry, Inorganic Chemistry, Organic Chemistry, and Physical Chemistry.  These courses should have included training in basic techniques used in a chemical laboratory.  Experience in more senior-level Chemistry classes and laboratories would be very valuable.English
The student should be majoring in Chemistry and must have passed introductory-level classes in General Chemistry, Inorganic Chemistry, Organic Chemistry, and Physical Chemistry.  These courses should have included training in basic techniques used in a chemical laboratory.  Experience in more senior-level Chemistry classes and laboratories would be very valuable.English
We are looking for a senior student (or last-year standing) who has taken courses in Internal Combustion engines and engineering thermodynamics with good grades. A good hands-on capability is preferred. An excellent English communication is very important in a team working environment.Students may have to pay their own medical and travel insurance as a short-term intern.  In addition:The faculty member and the University of Windsor have ownership of intellectual property resulting from your employment work subject to University policies, and obligations to the research funding agencies, institutions, and/or companies. You (the individual) are expected to maintain confidentiality of information, programmes and data that may be developed in your work or which you may have access to during the course of the intern employment.English
Senior UG student or graduate student interested in CFD and/or experimental workThere will be opportunities to collaborate with international researchers, especially from France.English
Some laboratory experiences include solution preparation, laboratory safety practices, and fundamental knowledge in chemical and biological sciences. English
circuit design, C++ programming English
circuit design, C++ programming English
Students should be familiar (in theory and in practice) either with organic synthesis and standard characterization methods, such as solution NMR, IR, UV-vis, and mass spectrometry, or with materials characterization methods such as thermal analysis, polarized optical microscopy, AFM, SEM, and TEM.English
Students should be familiar (in theory and in practice) with organic synthesis and standard characterization methods, such as solution NMR, IR, UV-vis, and mass spectrometry.English
I select students based on a number of factors, principally motivation and drive, but also background preparation, competence, independence and previous experience. I strive to make sure that the persons selected will operate well in our collegial environment, ready to offer advice or assistance as and when needed.The preferred qualifications of the students are: 1) background and proficiency in Geographic Information Systems (GIS) and remotely sensed data,2) programming, and 3) understanding of coastal geomorphology.  English
Ideally we are looking for a synthetic chemist with broad interests in multidiciplinary science. The candidate will have the opportunity to meet and work with our network of local collaborators and experience a variety of different research environments while developing expertise in total synthesis.We are really excited to be finding new members for our team. Follow us @TrantTeam (Facebook and Twitter) and check out our website at http://www.uwindsor.ca/people/jtrant/English
Necessary backgound includes a calculus based mathemarical statistics course.Desirable skills (some of which can be learned during the project) include a backgroundin stochastic processes (Markov chains and continuous time Markov processes), and simulation.Familiarity with R, LaTeX, would be useful, as both will be used. English
Student must have studied calculus based probability and mathematical statistics. A  course in applied probability (stochastic processes) which includes Markov processes would be helpful. Also some faimilarity with programming in R (and MAPLE) would be an asset. Knowledge of LaTex  would also be useful.English
The student should have university-level general chemistry and introductory organic chemistry credits and the foundations of analytical chemistry, either through the first two or as a separate credit.  Typically this means he/she will have completed the equivalent of second year in our system.  Specific coursework in biochemistry and/or biology through to that stage are not required, but useful for context of the project.English
The student should have university-level general chemistry and introductory organic chemistry credits and the foundations of analytical chemistry, either through the first two or as a separate credit.  Typically this means he/she will have completed the equivalent of second year in our system.  Specific coursework in biochemistry and/or biology through to that stage are not required, but useful for context of the project.English
The student should have university-level general chemistry and introductory organic chemistry credits and the foundations of analytical chemistry, either through the first two or as a separate credit.  Typically this means he/she will have completed the equivalent of second year in our system.  Specific coursework in biochemistry and/or biology through to that stage are not required, but useful for context of the project.English
The student should have university-level general chemistry and introductory organic chemistry credits and the foundations of analytical chemistry, either through the first two or as a separate credit.  Typically this means he/she will have completed the equivalent of second year in our system.  Specific coursework in biochemistry and/or biology through to that stage are not required, but useful for context of the project.English
The student should have university-level general chemistry and introductory organic chemistry credits and the foundations of analytical chemistry, either through the first two or as a separate credit.  Typically this means he/she will have completed the equivalent of second year in our system.  Specific coursework in biochemistry and/or biology through to that stage are not required, but useful for context of the project.English
Skills:• strong communication skills • written and oral fluency in English • proficiency in Microsoft Office WORD and EXCEL• independent work ethic Interests:• interested in the research area of entrepreneurship • interested in public policy that supports regional innovation clusters, entrepreneurial ecosystems, and knowledge worker retention • would like to learn more about how to conduct research, and collect data• may want to work in a small or medium sized business one day• would like to develop a network in Canada  I look forward to working with a student who will like meeting and interacting with our community.  This student will usually be located at the University of Windsor's Entrepreneurship Practice and Innovation Centre (EPICentre).   www.epicentreuwindsor.caEnglish
The student should be familiar with Java or C# programming languages. Familiarity with algorithm design is an asset.The student will obtain hands-on research oriented experience in analyzing and modeling structured and semi-structured Big Data. These skills are useful when applying for jobs in research-based tech companies and going to graduate school.English
The student should have chemical lab experience, particular organic chemistry lab experience at least through the second year undergraduate level (and preferably third year undergraduate level). They should have experience with conducting chemical reactions, performing extractions, and preferably chromatographic purification. Experience with nuclear magnetic resonance (NMR) spectroscopy (interpretation) and infrared (IR) spectroscopy (interpretation) are strongly preferred.none English
The student should have chemical lab experience, particular organic chemistry lab experience at least through the second year undergraduate level (and preferably third year undergraduate level). They should have experience with conducting chemical reactions, performing extractions, and preferably chromatographic purification. Experience with nuclear magnetic resonance (NMR) spectroscopy (interpretation) and infrared (IR) spectroscopy (interpretation) are strongly preferred.none English
1. Knowledge of good laboratory practice. 2. Ability to communicate (oral and written) in English. 3. Able to interface with peers and senior personnel. 4. Acquire use of analytical instruments. 5. Adapt and develop protocols for preparing and using microbial cultures. 6. Operate batch and continuous bioreactors. 7. Organize, manage and process data in a systematic manner. 8. Sound knowledge of statistical tools. 9. Good understanding of microbial metabolic networks. 10. Understanding of reaction kinetics, microbial thermodynamicNo additionnal comments.English
The student should have basic aptitude in mathematics (first year calculus) to be able to read and understand the basic optimization functions given. Furthermore, the student requires intermediate knowledge in programming in a standard language such as Java or C++. Basic writing skills in English is required to be able to report the findings in a technical report. A second year university student in Computer Science or related discipline would be the minimum recommended.English
The student needs to have a keen interest in learning new experimental techniques such as Laser Doppler Anemometry. A knowledge of computer data acquisition of electrical signals would be very beneficial as well as a knowledge of modern photographic techniques using digital cameras. Data processing skills using Matlab, C or Excel are essential.English
The student should be familiar with Java or C# programming languages and SQL.The student will obtain hands-on research oriented experience in analyzing and modeling relational data. These skills are useful when applying for jobs in research-based tech companies and going to graduate school.English
The candidate should have a strong background in fluid mechanics and thermodynamics, having studied the following topics:• internal flows / relationship between pressure gradients and streamline curvature• boundary layers• introductory compressible flow (meaning/impact of Mach number)• control volume form of the first law of thermodynamics• entropy and second law analysisExposure to turbomachinery concepts (Euler turbine equation, velocity triangles) is a major asset. The ability to learn new software is also key. Experience with the analysis of internal, compressible fluid flows at subsonic/transonic conditions is a plus. Comfort with reading academic papers is also welcome.This opportunity is an excellent way to get an introduction to modern turbomachinery research topics. With training at the MIT Gas Turbine Laboratory and the University of Cambridge's Whittle Laboratory, Dr. Defoe's goal is to establish the University of Windsor as a turbomachinery research center of excellence in Canada.REFERENCES1. Drela, M., “Power Balance in Aerodynamic Flows,” AIAA Journal, 2009, v. 47, pp. 1761-1771.2. McVetta, A. B. and Giel, P. W., “Aerodynamic Measurements of an Incidence Tolerant Blade in a Transonic Turbine Cascade,” presented at the Fundamental Aeroacoustics Programs Technical Conference, March 2012.3. Goodhand, M. N. and Miller, R. J., “Compressor Leading Edge Spikes: A New Performance Criterion,” J. Turbomach., 133(2), 021006, 2010.4. Goodhand, M. N., Miller, R. J., and Lung, H. W., “The Sensitivity of 2D Compressor Incidence Range to In-Service Geometric Variation,” presented at the ASME Turbo Expo, June 2012, paper number GT2012-68633.5. Drela, M., “MISES Overview,” http://web.mit.edu/drela/Public/web/mises/. Accessed June 18, 2014.English
Good understanding of chemical engineering principles, good attitude and work ethics, and be able to work in a team. I will adhere to MITACS policiesEnglish N/A
Good understanding of chemical engineering principles, good attitude and work ethics, and be able to work in a team. I agree with all MITACS policies.English N/A
Chemical/Biochemical Engineering or equivalent engineering or science background.Student must be willing to learn, takes initiatives, shows positive attitude and works in the lab with a smiling face. English E3nglish is just fine
The ideal student for this project will have a solid background in Physics, and/or Electrical Engineering and/or Engineering Physics or Materials Science and/or Chemistry. The student will also possess some computer programming skills (e.g. Matlab or other language for technical programming). One or more undergraduate courses in Physics or Chemistry or Engineering with laboratory components are critical. Courses in Materials Science, Electrical Circuits and/or Optics are desirable. Additional courses in Solid State Physics, Solid State Chemistry and/or Condensed Matter Physics are a "plus" but are not essential.English
The student should have an understanding of digital data and co-link analysis. Additionally, if the student had some background with education policy or digital sociology or political science that would be an advantage. The student must be able to work collaboratively on a team, with excellent communication skills. English
Students with knowledge of general geology and experience in a field setting will be given preference. Experience in a laboratory environment is preferred but not necessary. Willingness to travel is an asset.Students should have a working knowledge of mineralogy, geochemistry, and petrology.English
The applicant should have a strong engineering background, and research interest, in engineering materials and/or advanced fabrication technology. The ability to competently use standard laboratory instrumentation and electronic measurement systems is expected. Finite element modeling experience would be an asset. The specific tasks to be completed by the student will be developed based on the applicant’s academic background and demonstrated technical strengths.English
The applicant should have a strong engineering background, and research interest, in electronic materials and/or advanced fabrication technology. The ability to competently use standard laboratory instrumentation and electronic measurement systems is expected.  Finite element modeling experience would be an asset. The specific tasks to be completed by the student will be developed based on the applicant’s academic background and demonstrated technical strengths.English
The student needs to have fundamental knowledge of materials. Laboratory experience of polymers and polymer composites is an asset, but not required.English
A strong biology background (preferably including molecular biology or biochemistry, although entomology or insect physiology would also be an advantage).  Previous experience with PCR, qPCR or bioinformatics preferred.Sinclair has a strong record of hosting international visitors (previously hosted undergraduates and graduates from Germany, Vietnam, Finland, Poland, Mexico, Iran, South Africa, Japan, China, Honduras, and New Zealand).  The Sinclair lab is social, vibrant, and welcoming to new members.  There are regular lab meetings, which include many opportunities to practice presentation and communication skills in English, training in critical reading of journal articles, and professional development activities, including CV workshops, discussions about applying to graduate school and exercises about developing research projects and programmes.  The Sinclair lab has a strong network of international collaborators, and the student will be able to take advantage of the regular visitors to the lab.English
Computer skills are a must. Some background in coding is essential. A background in astronomy or physics is preferred but not required.English
The successful candidates should have be pursuing an undergraduate degree in a Medical/Health related sciences. They should possess excellent communication skills in verbal and written English as confirmed by sending a scientific essay on a topic of their choice. Successfully screened candidates will be offered a Skype interview by the investigator. The candidate should demonstrate a passion for non-pharmacological interventions and research. His/her virtues should include truthfulness, punctuality, dedication, flexibility and openness. He/She should have advanced training in using word processor and excel software. Participants having exceptional skills in data management including cleaning-up and analysis will be preferred.English



The student should be strong in Statistics, Mathematical Methods, and Computer Science. Knowledge of machine learning algorithms is an asset. He/she should be enthusiastic about the exploration on the topic of gravitational waves. The student should also have a background in physics and interest in astronomy and astrophysics.English
What is largely being sought for are excellent research abilities, as well as solid editing and writing skills.English German could be an asset
The work will be performed largely on a computer. Basic computer skills are required. Computer programming skills are useful but not necessary.English
This will be a computing-intensive project, so the student needs to be comfortable with scripting and data analysis, preferably using Python or R. Knowledge of physics at the first-year university level would be desirable. Backgrounds in astronomy or geography (or both) are not necessary but would be helpful.English
This will be a computing-intensive project, so the student needs to be comfortable with scripting and data analysis, preferably using Python or R. Knowledge of physics at the first-year university level would be desirable. A background in astronomy is not necessary.English
The applicant should have a strong mechanical engineering background and research interest in advanced fabrication technologies. The ability to competently use standard laboratory instrumentation and electronic measurement systems is expected. Mechanical CAD and finite element modeling experience would be a strong asset. The specific tasks to be completed by the student will be developed based on the applicant’s academic background and demonstrated technical strengths.English
This project is intended for students with a strong mathematical background and have an enthusiasm and interest in applied math, medical, engineering applications and applied physics. In particular, some knowledge of differential equations, complex variables and linear algebra will be essential in this project. Knowledge and skill in computer programming as well as symbolic computation will be an asset.  Knowledge and interest in solar cells physics and its applications will be useful.English
Experience in: plant/arthropod biology/physiology, molecular biology or genetics - essential;  bioinformatic and statistics - highly beneficial; attention to detail, critical thinking, hard working, enthusiastic - requiredEnglish
Simulation and health systems knowledge would be an asset.English
Understanding of basic business and the value of trade-offs, survey design and interpersonal skills. A background in political science or economics would be beneficial, but not required.English
Understanding of Lean principles and a background in healthcare operations would be ideal, but an interest in these areas would be adequate.English
This project is intended for students with a strong mathematical and statistical/theoretical physics background. The student should have an enthusiasm and interest in applied math and theoretical physics. In particular, some knowledge of ordinary differential equations, basic complex function analysis and linear algebra will be essential in this project. Knowledge and skill in computer programming as well as symbolic computation will be an asset. Since the project involves the Ising Model of the brain, knowledge of biological aspects of neuroscience will be an asset. English
This project is intended for students with a strong mathematical and/or theoretical physics background. The student should have an enthusiasm and interest in applied math, engineering applications and theoretical physics. In particular, some knowledge of ordinary differential equations, basic complex function analysis and linear algebra will be essential in this project. Knowledge and skill in computer programming as well as symbolic computation will be an asset.  English
Expertise in C++ or Python. Familiarity with network protocols.English
The student should have a good knowledge of Chemical Engineering.  The student should have practical, laboratory experience as most of the project will be spent operating and modifying laboratory equipment, then organizing, analyzing and reporting laboratory results.  The language of our group in English and all reporting will be in English (in exceptional cases, we will use French if the student requires clarification).English
software development (Perl, Java), bioinformatics (preferred), genomics, sequence analysisSuccessful applicants who perform well during this internship may be offered the possibility of continuing the project as a graduate student in the laboratory upon receipt of a degree from their home institution. English
This will be a computing-intensive project, so the student needs to be comfortable with scripting and data analysis, preferably using Python or C/C++.  Some knowledge of physics and/or image processing would be desirable. A background in astronomy is helpful but not necessary.China and India are both partners with Canada in the Thirty Meter Telescope project, so students from those countries might have a special interest in this project.English
The student should have a good foundation in modern physics (including electromagnetism and quantum physics), a general background or interest in astronomy, and some experience and affinity with computer programming. Good communication skills, the ability to work in a team and a good work ethic are required.  English
The intern should have experience in embedded systems and electronic design. While it is expected that the intern be able to conduct research work independently, the intern will be closely guided through the process by the main supervisor and an experienced research associate. English
The intern should have experience in mechatronic system design to be able to work on both mechanical design and prototyping of the hand as well as its electrical components. While it is expected that the intern be able to conduct research work independently, the intern will be closely guided through the process by the main supervisor and two experienced Ph.D. students. The intern will work with a group of passionate and dedicated graduate and undergraduate students in a vibrant and non-intimidating laboratory environment. English
The intern should have experience in embedded systems and electronic design. While it is expected that the intern be able to conduct research work independently, the intern will be closely guided through the process by the main supervisor and an experienced research associate. English
Candidates must have a background in biological sciences and experience working in a biological or biochemical lab. Experience in cell culture, Western blotting, and quantitative PCR is an asset. English
The student must be familiar with digital media and data. A background in international policy and qualitative research with discourse analysis would be an advantage. The student must be an excellent team player who is willing to work collaboratively with others. Familiarity with designing digital programs to collect and analyze Twitter and other social media data would be an asset. English
Candidates will be expected to have a background in physiology, with an emphasis on cardiovascular physiology. Students who understand fluid dynamics will be an asset. English
This project is most suited to an engineering student in the Mechatronics, Chemical, Materials Science, Mechanical, Electrical or similar fields such as Chemistry.Hands-on experience with the use of 3D printers, mechanical testing machines and electrical measurements are highly desirable. The student will be required to interpret laboratory measurements and to solve design problems involving electrical and mechanical properties. Fundamental research skills are required, and a review of pertinent scientific literature will be required at the onset of the project. Finally, prior knowledge of polymer chemistry or additive manufacturing would be beneficial.English
This project is most suited to an engineering student in the Mechatronics, Biomedical, Mechanical, Electrical or similar fields. Hands-on experience with the use of 3D printers, mechanical testing machines and electrical measurements are highly desirable. CAD design experience using SolidWorks (or similar software) would also be an asset.The student will interpret laboratory measurements and solve design problems involving electrical and mechanical properties. Introductory research skills are required, and a review of pertinent scientific literature will be required at the onset of the project. Finally, prior knowledge of polymer science or additive manufacturing would be beneficial, but is not required. English
This project is most suited to a student in Biomedical engineering, Biology, Mechanical Engineering, Materials Science or similar fields. Hands-on experience with the use of 3D printers, cell cultures, mechanical testing machines and electrical measurements would be beneficial, but not essential. Solid modelling experience using SolidWorks would also be an asset.The intern will be required to interpret laboratory measurements and to solve problems involving biological tissues, electrical and mechanical properties. Independent research abilities would be an asset; however, our research projects are conducted in a close-knit team atmosphere with support readily provided by experienced researchers.English
This project is suited to an engineering student in the Material Science, Mechanical, Mechatronics or similar fields. To ensure the best fit for our team, we seek candidates with a positive attitude, strong initiative, and a passion for scientific discovery.The intern conduct lab experiments to make composite materials based on carbon nanotubes, and characterize their properties. Independent research abilities would be an asset; however, our research projects are conducted in a close-knit team atmosphere with support readily provided by experienced researchers.Finally, introductory knowledge of polymers or polymer composites would be beneficial but is not essential.English
This project is most suited to an engineering student in the Biomedical, Mechatronics, Mechanical, Electrical or similar fields.You will be responsible for enhancing the mechanical design and fabrication of prototype devices, designing the instrumentation for collecting the logged biomechanical mobility data via a low-power wireless interface, and integrating the energy harvesting capabilities afforded by the proposed technology.Finally, introductory knowledge of polymer science, 3D printing or biomedical devices would be beneficial but not essential. Independent research abilities would be an asset; however, our research projects are conducted in a close-knit team atmosphere with support readily provided by experienced researchers.English
This project is most suited to an engineering student in the Mechatronics, Biomedical, Mechanical, Electrical or similar fields. Hands-on experience with the use of mechanical testing machines and electrical measurements are desirable, but not essential. The student will be required to interpret laboratory measurements and to solve design problems involving electrical and mechanical properties. Independent research abilities would be an asset; however, our research projects are conducted in a close-knit team atmosphere with support readily provided by experienced researchers.Finally, introductory knowledge of polymer science or microfluidics would be beneficial, but is not essential.English
This project is most suited to an engineering student in the Mechatronics, Mechanical, Chemical, Electrical, or similar fields. The student will be required to interpret laboratory measurements and to solve design problems involving electrical and mechanical properties. Independent research abilities would be an asset; however, our research projects are conducted in a close-knit team atmosphere with support readily provided by experienced researchers.Finally, prior knowledge of polymer science, 3D printing, or MEMS would be beneficial, but is not essential.English
The project requires a good background in reaction engineering, heat/mass transfer, and chemistry. Any experience with high pressure equipment, catalyst preparation, hydrocarbon analysis, and/or gas phase spectroscopy (e.g., GC-FID-MS) would be an asset. The student should be comfortable in running experiments independently (following the proper training), analyzing samples obtained following experiments, and interpretation of results. The student will be expected to follow all safety requirements in the laboratory and should work well with other students. Preference will be given to students with a strong background in reaction engineering, fluid mechanics, and an interest in upgrading processes. Please highlight any key information for the previous items. English n/a
Third or fourth year mechanical engineering student with strong aptitude and interest in experimentation, heat transfer and fluid mechanics.English
The student will need to have computational skills  in matlab or pithon or any other language is confortable with and possibly some experience in modelling. To have some experience in neuroimaging my help but it will not be necessary. no additional commentsEnglish
The student should be strong in Statistics, Mathematical Methods, and Computer Science. Strong coding skills in C/C++ and Matlab is required. Experience with parallel computing is desirable. Knowledge of machine learning algorithms is an asset. He/she should be enthusiastic about the exploration on the topic of gravitational waves. The student should also have a background in physics and interest in astronomy and astrophysics.English
The student should have a thorough understanding of queueing theory and queueing systems. English
The student should have:(i) an understanding of operations research and an ability to read and understand operations research literature, and(ii) an interest in the social sciences and humanities and a degree of sensitivity to issues relating to culture and ethnicity.The student should preferably have taken courses in operations research and optimization. Such courses may have been taken as part of an undergraduate program in computer science, mathematics, industrial engineering or operations research. The student should also have an interest in the social sciences and humanities, possibly reflected by courses taken in these areas.English
Essential skills/background: Deterministic operations research, discrete mathematicsUseful: Programming skillsStudents with a background in Computer Science, Operations Research/Industrial Engineering, and Mathematics are likely to have the required skills.English
The students should have skills, training and preferably prior experience in the use of qualitative research tools such as focus groups, interviews and ethnographic studies. Experience in conducting surveys is also useful. A student in the humanities and social sciences would be a good fit for this position.English
A  background in biological science with a strong interest in animal biology and fish in particular. The student should have some basic laboratory skills to prepare solutions and a desire to learn histological and microscopic techniques. A degree of manual dexterity is required for lab work. Full hands-on training will be provided. The lab is fully equipped for the intended work.Waterloo is great city with two universities. Laurier is centrally located and numerous accomodation options are close to campus.English
Students require some knowledge of the theory and experimental methods in organic synthesis, including characterization using techniques such as NMR spectroscopy.  A knolwedge of UV-visible and fluorescence spectroscopy is an asset.English
Effective research and literature synthesis skills, web based research skills, good writing and software skills (especially experience with qualitative data management systems such as Nvivo, or a willingness to learn). This is mostly desk based research that will require the formulation of inventories of literature on health care corporations in India and their international connections. It will also demand policy analysis of health professional regulators in India, so some familiarity with recent policy changes in this area, and the relevant state and central government ministries active in health professional training and regulation will be an asset.English
The Research Intern will have studied a broad range of subjects and is interested in making their community a better place to live. The Intern needs to be proficient in spoken and written English and online research and use of PC and software; comfortable doing field-research including interviews (in-person and electronic) and using public transportation; excellent interpersonal communication abilities; and strong conceptual and analytical skills. The Intern must be a self-starter who is capable of following through on leads and opportunities as well as the ability to overcome road-blocks encountered during the research process.Looking forward to teaming with a hard-working, energetic individual. This research project will be a learning experience for both of us and I anticipate that we will share a productive and enjoyable experience. English
The student will need a well-rounded educational background. He/she will need strong conceptual and analytical skills, excellent interpersonal communication abilities, and proficiency in spoken and written English.  The Intern must be able to do online research as well as field-research and (in-person and electronically). He/she will need to be a self-starter, be well-organized and be capable of following through on leads and opportunities, especially in trying to find any social innovation hubs located in Canada.  This will require the ability to overcome road-blocks encountered during the research process.Looking forward to teaming with a hard-working, energetic individual. This research project will be a learning experience for both of us and I anticipate that we will share a productive, enjoyable experience. English
The IMRC is looking for hard working and enthusiastic individuals with excellent research, written and oral communication skills to join the team. Students from political science, development, gender/women's studies, international relations and related backgrounds or disciplines will be closely suited for this position. An interest in gender, migration, and economic or development is considered an asset for this position. Due to the case study countries outlined previously, the ability to read/write proficiently in English and Spanish will be needed. The interns may occasionally be taken to conferences and site visits off of the main Research Centre campus at the Balsillie School of International Affaris. English Spanish
The student should have taken a course in Quantum Mechanics at the third or fourth year level. A background in linear algebra, and some knowledge of computer programming or numerical software such as Matlab or Mathematica is preferred. Knowledge of quantum computation or chaos theory is not required, but would be advantageous. The student should have good communication skills and be comfortable working with other students.English
The student should have taken a course in Quantum Mechanics at the third or fourth year level. A background in linear algebra, and some knowledge of computer programming or numerical software such as Matlab or Mathematica is preferred. Knowledge of quantum computation is not required, but would be advantageous. The student should have good written and oral skills, and be comfortable working with other students. English
Required Skills- Excellent App Development skills (iPhone/Android)- Web development (HTML, CSS)- Very Good knowledge of Web Accessibility (W3C) Web Content Accessibility Guidelines (WCAG).Good to Have Skills- Usability (user centered design)The project is an excellent experience for an undergraduate student to1- apply knowledge s/he has2- learn how to use the technical abilities to conduct a research 3- learn some research methods4- get exposure to people with disabilities challenges and community based workThe impact of the project is expected to be felt in Ontario and across Canada.The research Prof. Christo El Morr is experienced and have long standing partnerships with Collaborators in France at the University Saint Etienne. This project is co-supervised with Dr. Nancy Davis Halifax. Dr. Nancy Davis Halifax is trained as a conceptual artist and this training continues to influence her feminist and crip interest in how we/she/you articulate or make manifest, forms for thoughts. Her writing, research, and teaching are oriented toward body/s, illness, disability, and difference, and her ethnographic commitment lies in chasing and waiting for that which lays under/beyond language. She is an artist and uses the arts for sustaining and creating conversations around social change, social auto/biographies, and for engaging communities in social development.English
The skills and knowledge needed to conduct research and engage in knowledge mobilization on women and cities include knowledge of feminist urban studies, urban geography and how to conduct literature reviews. Excellent writing skills are also required. The student should have an interest in the situation of women and how women are affected by urbanisation. Any knowledge of the Millennium Development Goals (MDGs) that preceded the current SDGs would be an advantage.English
Robotics, Control, Kalman filter, Simulation, Matlab/Labview programming, C-programing, OpenCV, Experiments.The interin will assist PhD students to conduct their experimentsEnglish



Dynamics and Control, Multibody dynamics, Space Debris, Nonlinear Dynamics, Finite Element MethodEnglish
Able to use computersSome statisticsBackground in psychology or neuroscienceProgramming in C++ or Matlab is preferred.English
Ability to use computersSome statisticsBackground in psychology and/or neuroscienceProgramming in C++ or Matlab preferred.English
Required: Strong math background; Good programming skills (in Python, C/C++, Matlab)n/a English
Required: Strong math background; Good programming skills (in Python, C/C++, Matlab)English
Senior students in engineering, especially aerospace or mechanical with high GPA and good English skills. The student should have experiences in programming using C and MATLAB. Hands-on hardware experience is an asset.No English No
The ideal student will have a strong background in synthetic chemistry, with a focus on inorganic, organic and materials chemistry. Since this is a short project, having experience working in a lab is a bonus, but not a necessity. The Caputo lab is a very collaborative environment, so experience working in a team environment will be beneficial. Overall, a student will need a positive attitude and they should be excited to gain experience in a young and rapidly growing field of chemistry.  English
1. Willingness to work in a computer lab2. Willingness to learn new things3. Interest in geotechnical  & environmental engineering, and climate change,4. Interst in Modeling5. Good skills in MS EXCEL English
1. Willingness to work in a lab2. Willingness to learn new things3. Interest in environmental engineering, groundwater and climate change4. Familiarity with making solutions of known concentration5. Familiarity with soil index tests such as compaction, liquid limit and plastic limitNone English None
1. Should have taken a undergraduate groundwater course2. Very good quantitative skills3. Some background and/or interest in modelling4. Familiarity  with mathematical models5. Familiarity with unsaturated flow is an assetEnglish
The Globalink student should be a civil engineering student or equivalent with an interest in reinforced concrete structures, seismic design, emerging materials, and numerical modelling. The student should have taken courses in materials. Knowledge of design of concrete structures and structural analysis is not necessarily required but an asset. The Globalink student should be interested in modelling and working in a structures laboratory. The student should also be a team player.No Additional CommentsEnglish N/A
Since additive manufacturing and printed electronics is an interdisciplinary field, students from a variety of backgrounds will be able to make an impact. Areas that are particularly relevant are electrical engineering, fluid mechanics, mechanical engineering, materials science, chemical engineering and chemistry. The project can be tailored towards the student’s interest and experience but the interdisciplinary nature of the research is also a chance for the student to learn about areas outside of their current expertise and to broaden their horizon. The student will learn any relevant skills and knowledge during the internship.English
programming skills (Java, PhP)web technologiescomputer science, software engineering or computer engineering backgroundThe student will have the opportunity to know and interact with professors and students from many universities in Canada. Also, the student will interact with researchers from companies like IBM, CISCO, Juniper, Ericcson, Telus.English
Organic synthesis and basic characterization, as well as basic knowledge of optical spectroscopy, are required.Basic knowledge of organometallic synthesis (inert atmosphere techniques) is desirable.My research program will relocate from the University of Calgary to York University effective July 1, 2017English
Interest in data analytics and water resource management problems is a must; desire to learn and explore new computational tools is a must, ability to use software to run computational experiments, ability to use electronic spreadsheet software (e.g. MS Excel), willingness to work with databases and large data sets, ability to write simple computer code, understanding of basic statistics. Familiarity with data mining, machine learning approaches or watershed hydrology is an asset.English
Astronautics, Aerospace Engineering, Dynamics, Matlab programming.English
Solid knowledge in atmospheric sciences and mathematics; Excellent programming skills, experience with Fortran, Matlab, or Python, and computational methods;Good knowledge of graphic tools, such as Matlab, Python, NCL, GrADS;Basic knowledge of Unix/Linux/MacOSX and shell scripts;Basic knowledge of NetCDF data format;Good oral and written communication skills;Ability to work independently once given clear goals;None English
The students are expected to have an engineering background in one or more of the following areas in order to help graduate students to develop these technologies and maintain the performance of the biological processes:1. Environmental engineering 2. Chemical Engineering3. Biological Engineering 4. Civil engineering 5. Biochemistry English No
The students are expected to have an engineering background in one or more of the following areas in order to help graduate students to develop these technologies and maintain the performance of the biological processes:1. Environmental engineering 2. Chemical Engineering3. Biological Engineering 4. Civil engineering 5. Biochemistry English No
The students are expected to have an engineering background in one or more of the following areas in order to help graduate students to develop these technologies and maintain the performance of the biological processes:1. Environmental engineering 2. Chemical Engineering3. Biological Engineering 4. Civil engineering 5. Biochemistry English No
The students are expected to have an engineering background in one or more of the following areas in order to help graduate students to develop these technologies and maintain the performance of the biological processes:1. Environmental engineering 2. Chemical Engineering3. Biological Engineering 4. Civil engineering 5. Biochemistry English No
The students are expected to have an engineering background in one or more of the following areas in order to help graduate students to develop these technologies and maintain the performance of the biological processes:1. Environmental engineering 2. Chemical Engineering3. Biological Engineering 4. Civil engineering 5. Biochemistry English No
1. Willingness to work in a lab2. Willingness to learn new things3. Interest in geotechncial/ geoenvironmental engineering4. Familiarity with Microsoft EXCEL5. Familiarity with soil index tests such as compaction, liquid and plastic limitNone English None
The student is expected to have the following qualifications:- Familiar with basic signals processing concepts.- Experienced with Verilog or VHDL coding.- Experienced with MATLAB coding.- Self-driven and having an interest in bio-electronic projectsEnglish
The student is expected to have the following qualifications:- Analysis, design, and simulation of simple electronic circuits using off-the-shelf components.- Experienced with Verilog and MATLAB coding- Familiar with electronic circuit test and debugging (working with scopes + basic debugging skills)- PCB design experience is a plus- Self-driven and having an interest in bio-electronic projectsEnglish
A candidate should have knowledge of differential equations and first course in statistics at the undergraduate level. Keen to understand biological, physical, and mathematical concepts are important. Students should be able to work both independently and collaboratively in a highly interactive research environment at the ABM-Lab. Suitable candidates should have the knowledge of searching literature through internet, retrieve relevant data, organize materials, present their work progress, participate in the ABM-Lab meetings, and summarize their work throughout the project. The suitable candidates will be provided with office space and advanced compute facilities. The students may require to sign a confidentiality agreement while working at the ABM-Lab to access the resources.English
Since additive manufacturing and printed electronics is an interdisciplinary field, students from a variety of backgrounds can make an impact. Areas that are particularly relevant are electrical engineering, fluid mechanics, mechanical engineering, materials science, chemical engineering and chemistry. The most relevant skills are knowledge of basic fluid mechanics, laboratory practices and computer simulations respectively. However, most importantly, students need to be eager to learn new skills and the students will learn any relevant skills during the internship.English
Ideal candidates should be in the final years of their undergraduate degrees. Student should be in the social sciences or humanities, with a preferred background in communication studies, cultural studies, history, political science, or related disciplines. The student should have a high level of proficiency with qualitative and quantitative research. In addition to basic organizational and software skills, particularly excel and research methods, including experience working with literature reviews, content analysis, discourse analysis, semiotics, visual analysis, interviews, and statistical data and archival research, interpersonal and supervisory skills are an asset; the project involves a large research team of undergraduate students. English Other languages are appreciated, but not required
Ideal candidates should be in the final years of their undergraduate degrees student in social sciences or humanities, with a preferred background in communication studies, cultural studies, history, political science, or related disciplines. The student should have a high level of proficiency with qualitative and quantitative research. In addition to basic organizational and software skills, particularly excel and research methods, experience working with literature reviews, content analysis, discourse analysis, semiotics, visual analysis, interviews, and statistical data and archival research, interpersonal and supervisory skills are an asset; the project involves a large research team of undergraduate students. English Another language is an asset, but not required
Ideal candidates should be in the final years of their undergraduate degrees student in social sciences or humanities, with a preferred background in communication studies, cultural studies, history, political science, or related disciplines. The student should have a high level of proficiency with qualitative and quantitative research. In addition to basic organizational and software skills, particularly excel and research methods, experience working with literature reviews, content analysis, discourse analysis, semiotics, visual analysis, interviews, and statistical data and archival research, interpersonal and supervisory skills are an asset; the project involves a large research team of undergraduate students. English additional languages preferred but not essential
Ideal candidates should be in the final years of their undergraduate degrees student in social sciences or humanities, with a preferred background in communication studies, cultural studies, history, political science, or related disciplines. The student should have a high level of proficiency with qualitative and quantitative research. In addition to basic organizational and software skills, particularly excel and research methods, including experience working with literature reviews, content analysis, discourse analysis, semiotics, visual analysis, interviews, and statistical data and archival research, interpersonal and supervisory skills are an asset; the project involves a large research team of undergraduate and graduate students. English
The student should have strong laboratory techniques (in areas of analytical, physical chemistry, with knowledge in biochemistry or physics preferred) and be able to work independently with guidance. The student should be able to carry out primary literature research and possess strong communication skills (oral and written). Solid background in mathematics is needed for the quantitative nature of the research. The ability to work safely is a must. English
Understanding of theoretical ecology, problems of invasive species, concepts of sustainable environmental management and ecosystem services; understanding of computer simulations and modeling; environmental economics and valuation of ecosystem services; ecosystem responses to stress conditions and the concepts of mathematical, biological and ecological stability; ability to use software to run computational experiments; interest in applied research; ability to work with databases and large data sets, big data analytics, information visualization, ability to write simple computer code, and the desire to learn and explore new computational tools, will be considered as an asset.This project calls for multi-dimensional inter-disciplinary skills.English N/A
(S)he should be a good programmer and be proficient in basic data structures and algorithms. Some knowledge of Linear Algebra is greatly useful.  Some knowledge of computer graphics is desirable but not essential or assumed. The student should also be able to read and grasp ideas from the literature, particularly research articles.  Finally the student should be curious and focussed on the project.  This project involves reading literature, designing algorithms and implementing them in a high-level programming language. English
(S)he should be a good programmer and be proficient in basic data structures and algorithms. Knowledge of Biology is greatly useul but not essential or assumed. The student should also be able to read and grasp ideas from the literature, particularly research articles.  Finally the student should be curious and focussed on the project. Research on real data is difficult and unpredictable and to do it successfully, curiosity and single-minded focus are very useful.  This project involves reading literature, designing algorithms and implementing them in a high-level programming language. No laboratory work is involved.  English
The student will have to be a civil engineering undergraduate with a good knowledge of materials and an interest in experimental work.  Their work will be of interest in structural engineering applications and the new and emerging  materials technologies.  The knowledge gained will provide them with a good understanding of experimental methods and testing standards and will be of particular use in the area of repair and retrofit.English

The selected MITACS student will be the primary person responsible for this project. This student, who will be supervised by me, will gain first-hand experience in developing, debugging and testing BigData applications. English
The selected MITACS student will be the primary person responsible for this project. This student, who will be supervised by me, will gain first-hand experience in developing, debugging and testing BigData applications. English

Interest in autonomous systems. Knowledge of programming in some suitable language (e.g., Python)None English
The student participating should be in the discipline of Engineering Science, Mechanical Engineering, Materials Science and Engineering, Chemical Engineering , Chemistry, or other closely related disciplines. Experiences or knowledge of the following areas will be an asset:- polymer sciences and/or engineering- engineering drawing using SolidWorks- statistical analysis of experimental data- scientific programming using MatlabIn addition, the candidate should possess good interpersonal, project and time management, as well as presentation skills.The participating student(s) may have opportunities to interact with various industrial partners, which will enhance the establishment of their professional network.English No
The student should have a strong analytical background and familiar with Matlab. A background in solid state physics is a strong asset. The student should be familiar with the Linux OS and shell commands.English
The student should have a strong analytical background and familiar with Matlab. A background in heat transport and solid state physics is a strong asset. The student should be familiar with the Linux OS and shell commands.English
Ideally, the student should be: familiar with material science basics; competent in developing algorithms and programming them using either MATLAB or an object-oriented language (C++, Java, etc); familiar with XML data structure; skillfull in extraction, analysis and visual representation of large amount of numerical data; and, able to write coherent technical documents, such as papers and reports. Having some knowledge of the finite element method may be considered an asset; however, it is not a requirement since the FEM software that will be used for this project is very user-friendly. Although the research project will be housed in the Department of Civil Engineering, it can also be appealing to computer science and software engineering students. Students who do not have background in Civil or Environmental Engineering will be provided with brief overview of key concepts in order for them to have an appreciation of the applications of this research. English
The student should have completed undergraduate courses in soil mechanics and applied engineering mathematics. Familiarity with large-strain consolidation theory would definitely be an asset but is not essential. Some experience of working in a geotechnical laboratory environment and using MS Excel and/or MATLAB for data analysis and plotting will also be useful. All the training required for safe operation of lab equipment will be provided to the student during the first week of the internship. English
Background. . Student of Computer Science or related discipline with an interest in Human Computer Interaction, Information Visualization and Software Development.Specific Skills.. Patient, team-player and detail oriented.. Advanced software design and development courses, including Advanced OO Programming.. Strong skills on web-programming and related languages and frameworks. . A course on Human Computer Interaction.. A course on experimental design and analysis is an asset.English
The student should be skilled in the use of computer-based databases and search tools for peer-reviewed publications. The student should also have some experience of using MS-Excel and/or MATLAB (or equivalent). Although the project's area of application is in geotechnical engineering, it may also appeal to students with background in mathematics, statistics, computer science, operations research, software, etc. English

The student will be trained to fabricate nanoparticle films using wet-deposition methods such as spin-coating, or dip-coating of pre-formed nanoparticles dispersed in solution. The student will then be trained (with assistance from graduate students) to image these samples using SEM imaging techniques and to measure their reflectance, transmittance and absorption under solar-simulated radiation. The student will perform interfacial solar water heating experiments and measure the amount of water evaporated under solar-simulated light in order to determine the solar energy conversion efficiency. The student will be responsible for performing energy balances in order to numerically estimate the efficiency of the solar-evaporation process, and will compare this value to their measured solar energy conversion efficiency.   English
Background. . Student of Computer Science or related discipline with an interest in Software Engineering and/or Artificial Intelligence.Specific Skills.. Patient, team-player and detail oriented.. Advanced software design and development courses, including Advanced OO Programming, Advanced Data Structures, Networks and Distributed Computing.. Some background on blockchain technologies (e.g. pass an on-line bitcoin course) is strongly desired.English
The student will:- receive training to be able to supervise teh KINKID program- foster a friendly environment to support the children enrolled in the program- gain knowledge about the effect of obesity on the vascular bed, in particular the microcirculation- acquire practical skill to measure non-invasively the micro-vascular fonction.English
We do not require any specific skills/background of the student, but student must be ambitious, punctual and attentive. The student will receive training for peptide synthesis and analysis of their molecular weight and amino acid sequences. Solid phase peptide synthesis and free radical polymerization are facile methods and do not require handling or usage of any complex equipment. This ensures that the project proposed here can be accomplished in designated time period.English



The student must have strong background and interest in analytical chemistry, including chromatography and instrumental analysis. The student must be enrolled in Bachelor of Science degree within the fields of chemistry or biochemistry.Good basic knowledge of statistics would be an asset. Student should be familiar with searching scientific literature and be willing to receive hands-on training in extraction, chromatography and mass spectrometry. Knowledge of any omics field (metabolomics, proteomics, transcriptomics, genomics) or toxicology including courses in these subjects would be an asset.English
Some  background in environmental engineering, water and wastewater treatments, waste management  and environmental concepts would be beneficial. English
It is expected that the student has a background in 3D printing and programming.English
The student should have the following background:- Knowledge of computer science, software engineering or any related field- Experience programming in an object oriented or scripting language- Knowledge of software development tools (e.g., Eclipse, Github, Bugzilla) is an asset.- Knowledge of statistics, machine learning and statistics tools is an asset, but not required.- Good communication and technical writing skills.English
The ideal student should have a strong background in mathematics, or computer programming, or both.English
This internship can benefit from a strong background in mathematics and programming.English
Undergraduate level training in Physics with familiarity of quantum mechanics and mathematical physics, as well as knowledge of some computer programming skills, e.g. C, C+, Fortran, Mathematica, matlab.In the past I have had 4 German interns who carried out excellent reseaech projects, which have been published or being published. They immensely enjoyed the charming and international city of Montreal, as well as visited some other cities in canada, and of course, the Niagara falls. I maiintained friendly relations with them, and provided necessary help to find accommodation, and to get them settled in Montreal.English
Completion of the first two years in an undergraduate computer science, computer engineering or related discipline. The student should be able to program in at least one of the major programming languages like C/C++/C#/Java in order to implement early research prototypes. The student should display an interest in and a willingness to learn about how research is performed and disseminated. Industrial experience related to software development would be considered an asset. Knowledge of scripting languages like Perl or Python and statistical packages like R would also be considered an asset. Performance is one of the newest rising important aspect of software. Research shows that most of the failure of large-scale softwar systems are performance related. We have an opportunity to have a significant impact on ensuring the performance of large-scale systems, by studying the factors that influence performance and designing approaches to improve performance. Concordia university has a great software engineering program. In recent years, young and successful software engineering researchers from world joined Concoria, making it a great place for traing our next generation of software engineers.Dr. Weiyi Shang is one of the world experts in software engineering research for large-scale sotware systems. He has extensive industrial and academic experience in the domain of performance and large-scale software systems. His early research results and tools have been leveraged in industry on a daily basis.English

Connaissance des caractéristiques de produits d'assurance tels les limites et déductibles. L'étudiant doit être familier avec un language de programmation tel que MatLab, Maple, Mathematica, Python ou R. Un rapport sera rédigé en LaTeX.Both English and French
The student should be familiar with the differential geometry of curves and surfaces as in the textbook with the same name of Do Carmo or O'Neill. Basic notions of differential equations will also be needed. However, besides this, the work on the project is self-contained.English
The candidate for the research internship will ideally be a student in molecular biology, biochemistry, chemistry, or a related discipline. He or she will have practical laboratory experience in standard molecular biology techniques and will ideally have experience with recombinant DNA techniques, molecular cloning, protein biochemistry, and performing enzyme assays. Background in carbohydrate biochemistry and glycobiology will be considered an asset. The intern should be comfortable with reading scientific literature on the topic, developing protocols, and effectively communicating scientific results in both spoken and written communication.English
chemistry student with lab experienceNuclear magnetic resonance (NMR) spectroscopy structure characterizationpolymer chemistry (optional for asset)NA English English
chemistry student with lab experiencestructure characterizationNA English English
chemistry student with lab experiencestructure characterizationpolymer chemistry (optional for asset)NA English English

L'étudiant qui souhaite réaliser ce projet doit avoir de bonnes connaissances en biologie moléculaire ou biochimie, un intérêt pour l'ingénierie génétique et la robotique sera apprécié. De bonnes compétences en communication seront un atout pour travailler dans une équipe pluridisciplinaire. Both English and French
Strong determination for research in the areas of circuit design and signal processing.Very solid in the fundamentals of  Student candidates need to have a solid background in mathematics, signals & systems and signal processing.Good kills in Matlab coding. Knowledge and skills in image processing is preferable, but not the condition to be selected to work on the project. English
Strong determination for research in the areas of circuit design and signal processing.Very solid in the fundamentals of  Student candidates need to have a solid background in mathematics, signals & systems and signal processing.Good kills in Matlab coding. Knowledge and skills in image processing is preferable, but not the condition to be selected to work on the project. English
The applicant will be at least somewhat experienced with the tools of molecular biology, such as PCR, gene cloning, transformation of bacteria and yeast cells.  Experience with CRISPR/Cas9 manipulations would be ideal. Experience with data base searches, and the use of on-line tools for the design of DNA oligo sequences would be useful, as would any experience in drug sensitivity assays. English

L'étudiant ou l'étudiante doit avoir de l'expérience soit en neurosciences, en sciences biologiques, psychologie, ingénierie biomédicale ou en informatique. L'expérience expérimentale est un atout, particulièrement si l'étudiant ou l'étudiante a de l'expérience avec les participants humains. La programmation est un atout. Both English and French
Since most of these programs are implemented in C++, the student must know C++ programming language. Capability of visualizing the results using appropriate tools will be an added advantage.Student must have take at least one course in Operations Research / management Science.English
We expect student must know C++ programming. We have one application project coming from the forest product industry. Meachnical, Industrial, forestry, computer science/engg, etc. students will be most suitable. In addition, students must have taken at least one course in the areas of Operations Research/Management Science.English
Students are required to have background and hands-on experience in polymer synthesis, polymer chemistry, polymer materials, carbon nanomaterials, lithium ion batteries, or supercapacitors. Preferrably upper year undergarduate students in Chemical Engineering, Chemistry, and Materials Engineering disciplines.This is an exciting project allowing the students to get exposed in the emerging lithium ion battery and supercapacitor areas.English Not applicable
Students are required to have background and experience in the fields of polymers and polymerization.Not applicableEnglish Not applicable
The student should have some knowledge of optics and desire to learn new things. Interest in and predisposition for experimental work is a must. Previous experience with experimental research projects is a plus. Applicants may note that some current and past undergraduate honours students and graduate students in our group have background in biochemistry or chemical engineering. Thus, although deeper knowledge of physics is a plus, it is not a requirement.None English No
This project is ideally suited to a student studying science communication, science journalism and or public engagement related to science and technology issues.The skills required include: experience with literature reviews, qualitative methods, focus groups and/or having been involved in the planning and completion of a public engagement event. Experience and training in communication and/or journalism is an asset. Additional skills in media analysis or content analysis are helpful. Those studies science and technology studies (STS) or public deliberation are also well suited to the project. Students interested in the future of communication related to topics such as synthetic biology are encouraged to apply. Montreal is also an excellent spot to spend during the summer. See: http://www.concordia.ca/cunews/main/stories/2015/12/01/montreal-best-city-in-north-america-for-students-qs-rankings.html For my team's cutting edge work see: http://www.sciencedirect.com/science/article/pii/S0961953415000045 andhttp://journals.sagepub.com/doi/abs/10.1177/0963662514545014 English
Candidates should have strong skills/background in GIS and Remote Sensing. Some knowledge about vegetation processes would be needed to understand the application of GIS and Remote Sensing to vegetation monitoring. Skills needed include, but not limited to:- Atmospheric corrections of satellite data- Georeferencing / ortho rectification of satellite data- Vector and raster analysis: clipping; overlay; local, focal, zonal and global functions- Programming (python, html/javascript, etc.)The following are considered assets:- Statistical analysis using R or other software (SPSS, SAS, etc)English
Knowledge of networking, from devices through to transport protocolsKnowledge of software development in LinuxKnowledge of Bash scriptingGood C/C++ programming skillsFamiliarity with the structure of the Linux kernel would be an asset.I put "never" for "creating drawings, models, or designs", because that question seemed to be related to physical models.  You will certainly have to design the software to be written.The "laboratory equipment" to be used will be Linux-based computers.English
The ideal candidate is a software engineering or computer science student with interest in physics and scientific programming in general, or physics or mathematics student with interest in programming and solid programming skills. Specifically, the existing software/code is written in C. However, strong logical thinking capabilities, understanding of algorithms and ability to write code accordingly are much more important than experiences with particular programming language.None English
The applicant must have a strong theoretical background in molecular biology and basic cloning procedures including the use of restriction enzymes, ligations and PCR. The candidate should also have a strong theoretical background in biochemical techniques such as cell fractionation, western blotting and immunoprecipitation. Practical skills in any of the aforementioned techniques will be considered a bonus. In addition, practical skills in SDS-PAGE and agarose gel electrophoresis is preferable.English
Interdisciplinary research teams are structured around creative and technical strengths. The intern will provide team guidance and leadership in building technical environments for development/production of projects. The labs matches developing technologies to best support the production of new interactive narratives.  Skills include developing and producing workflows for various platforms and Integrating audiovisual materials. The Intern will write a  journal describing the multiple steps in making a project. They will develop networking skills while meeting with leaders offering work-world opportunities.Requirements:HTML, CSS, Javascript, C#UNITY3D, especially on video processing, shaders generation and photogrammetryModeling softwares (Maya or Blender)English
The applicant must have a strong theoretical background in molecular biology and basic cloning procedures including the use of restriction enzymes, ligations and PCR. The candidate should also have a strong theoretical background in biochemical techniques such as cell fractionation, western blotting and immunoprecipitation. The applicant should also have knowledge of growing tissue culture cell lines. Practical skills in any of the aforementioned techniques will be considered a bonus.English
The student should have basic knowledge of cell biology, molecular biology and biochemistry. They should be willing to learn the skills needed to perform molecular and cell biological experiments. They must be comfortable and/or open to working in a team environment with other students. They should have an understanding of how to perform a controlled experiment. Previous experience working with cultured mammalian cells is an asset, but is not necessary.English

Sont requis les expériences de terrain, de marche sportive ou de camping, la curiosité et l’appréciation pour les arbres, la capacité à travailler en équipe, d’être patient et méticuleux en laboratoire (mesurant les cernes) et lors de travaux informatiques, la faculté de travailler indépendamment, de lire en anglais et avec un peu de chance aussi en français et à écrire dans l’une de ces langues. Le français n’est pas obligatoire, mais utile. Mon laboratoire est bilingue et le travail prend place en région francophone. Savoir manipuler les outils de charpenterie est également un avantage, tout comme R, Matlab, et SIG. Both English and French
Mechatronics English
In the Shih Laboratory, students will have the opportunity to acquire multidisciplinary skills, including electronic design, microfabrication methods, molecular biology techniques, and advanced microscopy, and be able to apply them to understand and to manipulate biological systems. He/She working in this laboratory will become interdisciplinary scientists armed with a broad range of knowledge and techniques that will enable them to solve important scientific challenges in their future jobs whether in the industrial or academic environment.Additional information can be found on my website.users.encs.concordia.ca/~sshihEnglish
In the Shih Laboratory, students will have the opportunity to acquire multidisciplinary skills, including electronic design, microfabrication methods, molecular biology techniques, and advanced microscopy, and be able to apply them to understand and to manipulate biological systems. He/She working in this laboratory will become interdisciplinary scientists armed with a broad range of knowledge and techniques that will enable them to solve important scientific challenges in their future jobs whether in the industrial or academic environment.Additional information can be found on my website.users.encs.concordia.ca/~sshihEnglish
Any of the following: Computer Graphics, Video Game development, Interactive Media design and implementation, Programming in C++, C#, Unity, JavaEnglish
Software Engineering, Algorithmic, Logic, Digital DesignEnglish
 Digital Design, Analog Design, Hardware SimulationEnglish
The desirable intern backgroud includes experience and/or knowledge in the following topics:- Materials Science- Metallurgy of stainless steels- Mechanical testing of materials- Metallhographic preparation of samples (moulding in resin, grinding and polishing).English
Knowledge of computer programming, GIS systems and familiarity with at least one of the computer-based mathematical tools (e.g. MATLAB, R etc.) are essential. Good mathematical and statistical skills are required. Familiarity with principles of hydrology in general and streamflow hydrology in particular is an asset but not essential. Priority will be given to students who demonstrate solid interest in large-scale hydrology and land-surface modeling. The student will work in a team setting and should be equipped with technical, professional and social skills, required for working in a group environment.  This research is in full agreement with Mitacs' Policy on Research Integrity and Concordia University's regulationEnglish
Knowledge of computer programming and familiarity with at least one of the computer-based mathematical tools (e.g. MATLAB, R etc.) are essential. Good mathematical and statistical skills are required. Familiarity with principles of hydrology in general and water in soil in particular is an asset but not essential. Priority will be given to students who demonstrate solid interest in climate change research and have previous experience in working with large data sets. The student will work in a team setting and should be equipped with technical, professional and social skills, required for working in a group environment.  This research is in full agreement with Mitacs' Policy on Research Integrity and Concordia University's regulationEnglish
Knowledge of computer programming and familiarity with at least one of the computer-based mathematical tools (e.g. MATLAB, R etc.) are essential. Good mathematical and statistical skills are required. Familiarity with principles of hydrology in general and snow hydrology in particular is an asset but not essential. Priority will be given to students who demonstrate a solid interest in climate change research. The student will work in a team setting and should be equipped with technical, professional and social skills, required for working in a group environment. This research is in full agreement with Mitacs' Policy on Research Integrity and Concordia University's regulationEnglish
This position requires a strong level of English reading and writing proficiency to conduct a literature review in the fields of public health and psychology. This is an ideal position for a student interested in health-related research considering graduate studies in disciplines related to physical activity,  physiology, psychology and public health. The student is interested in larger societal factors like social media that could affect attitudes about health and pursuit of healthy behaviours. The student would have strong oral communication skills to be able to speak effectively with the librarian and supervisor on the progress of the research project.The GlobalLink student intern would be spending 100% of their work time in Dr. Alberga's laboratory that is equipped with computer work stations available for all her students. Her lab is ideally placed on the Loyola campus of Concordia University directly across the hall from Dr. Alberga's office and a short walk to the library for consultation with information specialists. English

Étudiant(e) en chimie, avec une connaissance de la chimie de synthèse et/ou de coordination. L'étudiant devra être capable de calculer les quantités de réactifs, de mettre en place les réactions et de les traiter seul(e), après une courte période de formation. Le niveau synthétique requis est celui de labos de 3ème-4ème année universitaire. Expérience en recherche est un plus.Both English and French
Biochemical skills; the student must have strong background in biochemistryEnglish

Le candidat idéal devrait avoir un formation en ingénierie biomédicale, traitement des signaux et images, impliquant notamment l'une ou plusieurs des modalités mentionnées. Une expertise en programmation, notamment à l'aide de Matlab, Python et ou d'autres logiciels utilisés en neuroinagerie  sera une qualification additionnelle importante. Une expérience dans le domaine de la neuroimagerie et l'épilepsie serait appréciée.Both English and French
L'étudiant qui souhaite réaliser ce projet doit avoir de bonnes connaissances en biologie moléculaire ou biochimie, un intérêt pour l'ingénierie génétique et la robotique sera apprécié. De bonnes compétences en communication seront un atout pour travailler dans une équipe pluridisciplinaire. English

Some programming skills + interest in networking & combinatorial optimizationEnglish
The candidate should have expertise in biomedical engineering and more specifically in image and signal processing, involving notably one or few of the modalities mentioned. Computational skills including neuroimaging softwares and Matlab are important additional qualifications. Experience in the field of neuroimaging and epilepsy will be appreciated.English



Students should have completed at least 2 labs in organic chemistry and 2 organic chemistry courses (Organic 1 and 2). Preferably, the student will also have completed 1 senior organic chemistry lab and 1 senior organic chemistry course.N/A English
This project involves organic chemistry skills that will have been acquired by taking second and third year organic chemistry courses that contained a lab component or having previously worked in an organic chemistry laboratory.English
The ideal student for this research position is familiar with social media platforms (Instagram, Facebook, Twitter). This student knows how to post information on social media sites and how to search for different users and hashtags. This position requires a strong level of English reading and writing proficiency. The student would have strong oral communication and interpersonal skills to be able to communicate effectively with other graduate students and participants recruited for this research project. This is an ideal position for a student interested in health research considering graduate studies in physical activity, physiology, psychology and public health. An ethics application for this proposed project will be submitted 6 months in advance of the student intern arriving in Montreal so that the student intern can contribute to participant recruitment and data collection upon their arrive in June 2018. The Globalink student intern would be spending 100% of their work time in Dr. Alberga's laboratory that is equipped with computer work stations available for all her students. Her lab is ideally placed on the Loyola campus of Concordia University directly across the hall from Dr. Alberga's office for consultation and ongoing meetings for research progress updates. Some of the student's time would be also be helping with participant recruitment posting flyers at other university campuses in Montreal, a great way for international students to see more of the city.English
The student is expected to possess the standard math, chemistry and/or physics background of a science major undergraduate and some familiarity with computers. Basic knowledge of programming/scripting and the Linux environment is not necessary, but would be a plus.English
The student is expected to possess the standard math, chemistry and/or physics background of a science major undergraduate and some familiarity with computers. Basic knowledge of programming/scripting and the Linux environment is not necessary, but would be a plus.English
The student is expected to possess the standard math, chemistry and/or physics background of a science major undergraduate and some familiarity with computers. Basic knowledge of programming/scripting and the Linux environment is not necessary, but would be a plus.English
Interests:-Qualitative reseach-Impact evaluation-Community Arts-Development of Non-Profit Organizations-Sustainable Development-Social Justice- Grassroots organizing and knowledge production-Community well-being and empowermentSkills:-Self-motivated-Autonomous and mature-Curious-Resourceful-Creative thinker-Meticulous and organized-Open to work with the public in a community setting  with highly diverse clientele-Committed to anti-oppressionEnglish
The student is expected to have taken basic operations research/optimization courses in his/her undergraduate courses. The project requires some familiarity with linear programming, mixed integer programmin, and non-linear programming. Familiarity with optimization software is a plus. Ability to learn and code in C++ or Concert Technology using IBM CPLEX is requied.None English
Requirements: – Background in Computer Science, Engineering or related field. – Demonstration of excellent programming skill in a prominent language, such as C/C++. – Knowledge on web or GPU programming, a plus. – Familiarity with mathematical concepts in computer science and computer graphics, such as linear algebra. English
Requirements: – Background in Computer Science, Engineering or related field. – Demonstration of excellent programming skill in a prominent language, such as C/C++. – Knowledge on web or GPU programming, a plus. – Familiarity with mathematical concepts in computer science and computer graphics, such as linear algebra. English
Requirements: – Background in Computer Science, Engineering or related field. – Demonstration of excellent programming skill in a prominent language, such as C/C++. – Knowledge on web or GPU programming, a plus. – Familiarity with mathematical concepts in computer science and computer graphics, such as linear algebra. English
Requirements: – Background in Computer Science, Engineering or related field. – Demonstration of excellent programming skill in a prominent language, such as C/C++. – Knowledge on web or GPU programming, a plus. – Familiarity with mathematical concepts in computer science and computer graphics, such as linear algebra. English

Connaissance du logiciel Matlab et d'excellences compétences en mathématique. La connaissance des ondes guidées ou des ultrasons n'est pas nécessaire.Both English and French
Des connaissances du logiciel Matlab sont désirées. Des connaissances des ondes guidées et des ultrasons ne sont par contre pas nécessaire.Both English and French

The selected candidate will be exposed to cutting edge research in interventional imaging. He/She will meet with cardiologists and attend live cases. Moreover, the student will be involved in the research methodology and might be involved in participating in scientific writing for publication. English
La maîtrise du français (écrit et parlé) et une bonne moyenne académique sont impératives. Connaissance en vibration, traitement signal et machines tournantes sont des atouts.Le projet est une cotutelle entre l’ÉTS et l’INSA-Lyon. De plus, les partenaires industriels sont situés dans la région de Montréal.Both English and French

La maîtrise du français (écrit et parlé) et avoir une bonne moyenne académique. Connaissance en vibration, traitement signal et machines tournantes sont des atouts.French
Connaissances générales en génie mécanique ou en métallurgie sont requisesLangue parlée : anglais ou françaisBoth English and French

Knowledge of basic RF & Microwave techniques: transmission lines, impedance matching, S-parameters. Experience with micro-controllers and programming.Knowledge of Matlab.Knowledge of Advanced Design System by Keysight is a plus.English
L Etudiant devrait avoir une base en génie ou science des matériaux, chimie ou physiqueL'étudiant devrait avoir de bonnes habilités au laboratoireNo additional commentBoth English and French
L Etudiant devrait avoir une base en génie ou science des matériaux, chimie ou physiqueL'étudiant devrait avoir de bonnes habilités au laboratoireNo further commentBoth English and French
L Etudiant devrait avoir une base en génie ou science des matériaux, chimie ou physiqueL'étudiant devrait avoir de bonnes habilités au laboratoireNo additional commentBoth English and French
L Etudiant devrait avoir une base en génie ou science des matériaux, chimie ou physiqueL'étudiant devrait avoir de bonnes habilités au laboratoireNo additional commentBoth English and French
Basic knowledge on bituminuous materialsBoth English and French
Basic knowledge on bituminuous materialsBoth English and French
Basic knowledge on bituminuous materialsBoth English and French

Expected profile of the candidate Engineering degree in Telecommunications or Electrical Engineering with a strong background math, random process, radio communications, wireless architectures and protocols,  signal processing, and Matlab.English
The student must have a solid background in wireless communications, signal processing, wireless body area network, and  Matlab. Moreover, good English level is required.English
The student should be proficient in Python and be open to learn advance machine learning tools and frameworks. Moreover, the student will be involved in the research methodology and might be involved in participating in scientific writing for publication. English
• Simulation à événement discret avec une bonne maitrise du langage de simulation ARENA.• Technique d’optimisation de la simulation (Plans d'expérience, OPTQUEST, …)• Métaheuristiques (Algorithmes Génétiques, méthode Tabou, …).• Analyse statistique des données • Gestion de la production et des stocks (gestion des stocks des produits périssable (un atout)).• Modélisation analytique et optimisation.• Processus stochastiques.French
Network securityStatistical modelsComputer networksScripting languagesProgramming skillMathematical skillEnglish
Programmation (C/C++, Web)Connaissance de réseauxConception PCBConnaissance de cloud computingFrench
Computer networksSmart technologiesKnowledge in SDN is an assetMathematical skillsProgramming skillsEnglish
Data modellingDatabase managementData monitoringData storageStatistical modelingMathematical skillProgramming skill (Java, MATLAB)English
Data modellingTraffic analyticsData monitoringData storageStatistical modelingGraph theoryMathematical skillProgramming skill (Java, MATLAB)English

Requis: expérience en programmation Python et MATLAB, connaissances de base dans les domaines du traitement de signal et du traitement d'images.Atout: expérience en programmation temps réel, expérience en langage C.Both English and French
Requis: Fortes compétences en programmation C++ et/ou Python (préférablement les deux), connaissance de base du système d'exploitation Linux et de ses environnements de développement de logiciels, connaissances de base en vision par ordinateur/traitement d'images.Both English and French

Required experience:-Audio Signal Processing -Programming with MATLAB-DSP implementationEnglish
Good knowledge of viscous fluid mechanics (external flow, jet flow) and heat transfer is essential. The ability to read and write technical reports in English is necessary.  The trainee must have an interest in numerical simulation and programming.Experience with mesh generation tools, Computational Fluid Dynamics (CFD), flow visualization software is required and super-computing tools will be helpful.S. O. Both English and French
Une bonne connaissance de la mécanique des fluides visqueux (écoulement externe) et du transfert de chaleur est essentielle. La capacité de lire et de rédiger des rapports techniques en anglais est nécessaire.  Le stagiaire doit avoir un intérêt pour la simulation numérique et la programmation. De l'expérience avec des outils de générations de maillage, des outils CFD et de visualisation et le calcul numérique haute performance serait un plus.Both English and French
Afin d’accomplir les différentes taches attendues lors de ce stage, l’étudiant devrait avoir des compétences théoriques en essais et propriétés mécaniques (traction, fatigue), sur la science des matériaux avec une connaissance en transformation de phases dans les matériaux métalliques, les mécanismes de recristallisation. Une expérience en préparations métallographiques et caractérisations (microscopie optique et électronique à balayage) est fortement recommandée mais non obligatoire.Despite the French speaking context of the University, English discussions are encouraged in the laboratory.Both English and French
Afin d’accomplir les différentes taches attendues lors de ce stage, l’étudiant devrait avoir des compétences théoriques en essais et propriétés mécaniques (traction, fatigue, fluage), sur la science des matériaux avec une connaissance en transformation de phases dans les matériaux métalliques, les réactivités de surface (oxydation et corrosion haute température). Une expérience en préparations métallographiques et caractérisations (microscopie optique et électronique à balayage) est fortement recommandée mais non obligatoire.Despite the French speaking context of the University, English discussions are encouraged in the laboratory.Both English and French

Good programming skills and knowledge of object-oriented systemsNot afraid to learn new and challenging technologies in a short timeWilling to interact with an international team of students and professorsVery basic knowledge of Cloud Computing and Data Science would be desirable but not essentialThis student project falls into a larger project that focuses on information technology for autism. The proposed modules to be developed by the student will focus only on the technical programming part, so there wont be any potential ethical issues of privacy, security or in interacting with person with special needs.English
L’étudiant doit avoir les compétences suivantes :- Autonomie au laboratoire,- Esprit scientifique,- Capacité à documenter et à rédiger un rapport. Both English and French

Good programming skills and knowledge of object-oriented systemsNot afraid to learn new and challenging technologies in a short timeWilling to interact with an international team of students and professorsVery basic knowledge of app development would be desirable but not essentialNo particular problems or concerns for this project.English
Knowledge of general microwave techniques.Knowledge of network parameters (s-parameters).Experience in using Keysight's Advanced Design System (ADS).Basic knowledge if field simulation tools is a plus.English

Les candidats intéressés par ce projet devraient de l'expérience en programmation. De l'expérience en programmation 3D ou avec un engin de jeu tel que Unity 3D serait utile. De l'expérience ou de l'intérêt pour la modélisation musculosquelettique ou modélisation cinématique, l'analyse/capture de mouvement ou l'animation de personnages virtuels.Both English and French
Les candidats intéressés par ce projets devraient avoir de l'expérience et/ou de l'intérêt pour la biomécanique, la capture de mouvement, l'analyse de mouvement, la classification de données. Un intérêt pour le contrôle moteur, la division d'attention ou la performance sportive serait un atout.Both English and French
1) Connaissance en traitement du signal2) MatlabBoth English and French

ProgrammingLinuxNetworking English



Familiarity with open-source software repositories (Github) and tools (git, svn), programming and design with object-oriented design heuristics (GoF patterns), and ideally R Studio for statistical analyses. The Pharo/Moose environment is a smalltalk dialect, which is not a necessary skill for applicants (but a plus). Applicants can become familiar with this technology via the MOOC: http://files.pharo.org/mooc/The answers I made in the "Activities" section are an estimate based on my understanding of the terms in my area of research. However, I'm not sure what my answers might mean to a person working in Biology (a "controlled experiment" in software engineering is very different than one in biology).English
Les étudiants en information et en génie sont invités à soumettre leur candidature. Idéalement, l'étudiant devrait être familier avec un des langages de programmation suivants : Python, C++, JAVA et MATLAB. L'étudiant être intéressé par la modélisation numérique et la programmation.Both English and French

• Comfortable with scientific reading and reasoning• Experience in technical or scientific writing• Creative, adaptable and autonomous• Good communication skillsEnglish
The ideal student enjoys mathematics and vector algebra, and has some knowledge in Computer Graphics. The ideal student is also a capable C++ programmer. Experience with Blender (or other similar software) or 3D APIs such as OpenGL and Direct3D, is an asset. Knowledge of Matlab is an asset.English
The ideal student enjoys mathematics, vector algebra, calculus, and physics, and has some knowledge in Computer Graphics. The ideal student is also a capable C++ programmer. Experience with Houdini SideFX (or other similar software) or 3D APIs such as OpenGL and Direct3D, is an asset. Knowledge of Matlab, undergraduate course in parallel computing (multi-core or GPU), and undergraduate course in computational fluid simulation are assets.I do not have any additional comment.English

Vous devriez avoir experience dans l'algèbre linéaire et les méthodes numériques. Une compréhension du calcul différentiel est également nécessaire. L'expérience avec une physique ou un moteur des jeux est préférée (par exemple Unreal, Unity, Bullet) ou expérience avec un logiciel GUI.Both English and French
Ce projet nécessite un étudiant qui possédant de solides compétences en programmation et un fond travaillant avec du matériel robotique (contrôle et logique, actionneurs). L'expérience avec la conception mécanique ou l'impression 3D est également nécessaire. Une compréhension de base des techniques d'optimisation numérique est aussi utile.Both English and French
Vous devriez avoir une solide expérience en animation et en informatique, ainsi qu'une solide compréhension de l'algèbre linéaire et de l'optimisation numérique. L'expérience en C ++ ou Python est également une exigence.Both English and French
L’étudiant doit avoir les compétences suivantes :- Autonomie à la modélisation, - Esprit scientifique,- Capacité à documenter et à rédiger un rapport. Both English and French

Les nanoargiles et les adjuvants sont de plus en plus utilisés dans l’industrie cimentière, à la fois pour des raisons environnementales que pour modifier les propriétés. La rhéologie du ciment étudie les comportements à l’état frais. La rhéologie permet de comprendre comment les matériaux cimentaires se structurent. La présence de nanoargiles et d’adjuvant influencent le comportement fluide, ainsi que les phénomènes de solidification. Les adjuvants sont des polymères qui affectent les réactions en cours dans les matériaux cimentaires. Both English and French
We are looking for highly motivated students, who are interested participating in cutting-edge research on specialized techniques for the detection, tracking and recognition of actions, cars, faces, people, etc., in video surveillance applications, with a particular focus on deep learning (e.g, CNN and LSTM) architectures, information fusion and domain adaptation.  A prospective applicant should have:• Strong academic record in computer science, applied mathematics, or electrical engineering, preferably with emphasis on one of the following areas: machine learning and computer vision; • A good mathematical background;• Good programming skills in languages such as C, C++, Python and/or MATLAB.English
Excellent programming skillsGood knowledge in cloud computingGood knowledge in optimization techniquesExperience with MatLabGood communication and writing skillsEnglish

• À l'aise avec la lecture et la rédaction scientifique• Expérience dans la rédaction technique ou scientifique• Créatif, adaptable et autonome• Bonne aptitudes de communicationBoth English and French
Une bonne expérience en programmation (de préférence en orientée objet) soit en Python, C++ ou MatlabBoth English and French
Il est attendu de le stagiaire qu’il ait un bon bagage en ingénierie de la circulation ainsi qu’en sécurité routière. Une expérience en cueillette et analyse des données de circulation est un avantage.Comme il devra procéder à l’analyse des données collectées ainsi qu’à la rédaction et la présentation d’un court rapport, le stagiaire devrait être à l’aise avec MS Excel, Powerpoint et Word.Both English and French
Etre à l'aise avec  les méthodes numériques et la programmation avec Matlab ou Python.Both English and French
Les étudiants en géologie, en informatique et en génie sont invités à soumettre leur candidature. L’étudiant doit surtout être ouvert d’esprit et intéressé par la mécanique des sols, la programmation et l’apprentissage profond. L’étudiant devrait idéalement être familier avec le langage de programmation Python. L'étudiant doit être prêt à apprendre et à réaliser des essais de laboratoire simples (tamisage et sédimentation).Both English and French
Le stagiaire doit avoir un permis de conduire valide afin de pouvoir procéder aux cycles de conduite nécessaire à la récolte des données.Il est attendu de le stagiaire qu’il ait un bon bagage en ingénierie de la circulation. Une expérience en cueillette et analyse des données de circulation est un avantage.Comme il devra procéder à l’analyse des données collectées ainsi qu’à la rédaction et la présentation d’un court rapport, le stagiaire devrait être à l’aise avec MS Excel, Powerpoint et Word.Both English and French

* Programming in Matlab and/or Python;* A good understanding of machine learning techniques, in particular those related to deep learning and computer vision (e.g., CNN, adversarial networks, etc.). Experience with a deep learning library like Theano, Caffe or TensorFlow is a plus;* Comfortable working in a team.N/A English
Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. De plus, une expérience en traitement de signal est fortement recommandée pour ce stage. Compétences : Matlab, C++    Langues : français et/ou anglais French
Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. De plus, une expérience développement  de système embaqué est fortement recommandée pour ce stage. Compétences : Matlab et C++    Langues : français et/ou anglaisFrench
Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. De plus, une expérience en traitement de signal est fortement recommandée pour ce stage. Compétences : Matlab, C#       French
Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. De plus, une expérience en traitement de signal est fortement recommandée pour ce stage. Compétences : Matlab   Langues : français  et/ou anglaisFrench

Il est attendu de le stagiaire qu’il ait un bon bagage en ingénierie de la circulation. Une expérience en cueillette et analyse des données de circulation est un avantage.Comme il devra procéder à l’analyse des données collectées ainsi qu’à la rédaction et la présentation d’un court rapport, le stagiaire devrait être à l’aise avec MS Excel, Powerpoint et Word.Both English and French
Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. De plus, une expérience en traitement de signal est fortement recommandée pour ce stage. Compétences: Matlab   et C++    Langues: français et/ ou anglais French

Formation et expérience au moins minimale en culture cellulaire et biologie cellulaireApprentissage technique rapideCapacité à travailler en équipeForte motivation et autonomieIntérêt au travail multidisciplinaire (et au domaine des biomatériaux)Bonne capacité d'adaptationAssez bonne connaissance de l'anglais (lectures scientifiques et réunions scientifiques en anglais)Un stagiaire ayant un intérêt à continuer en recherche par la suite est préférable puisque ce projet peut mener à un projet de maitrise ou de PhDBoth English and French
Une certaine connaissance de l'électronique avec idéalement des connaissances base de la mécanique classique, les ultrasons ou des ondes. Des connaissances de la modélisation micro-mécanique  utilisant des outils de conception par ordinateur tels que ANSY, Comsol ou CoventorWare seront favorables, mais ne sont pas nécessaires car la formation peut être faite au cours du stage.Both English and French
Une certaine connaissance de l'électronique avec des connaissances de base de la mécanique classique. Des connaissances de la modélisation de  MEMS utilisant des outils de conception par ordinateur tels que ANSY, Comsol ou CoventorWare seront favorables, mais ne sont pas nécessaires car la formation peut être faite au cours du stage.Both English and French
L'étudiant(e) doit avoir un vif intérêt dans la science et génie des matériaux, génie mécanique, génie électrique, la chimie, la physique, ou comparable. En particulier, l'étudiant(e) doit aimer de travailler au laboratoire pour concevoir et réaliser des essais et analyser les résultats. Il sera préférable que l'étudiant(e) ait étudié ou travaillé avec les céramiques ou les matériaux fonctionnels et intelligents, mais cela n’est pas une exigence. En plus, le laboratoire est très international, bilingue anglais et français, donc le candidat pourra maitriser une ou les deux langues.N/A Both English and French
Les étudiants doivent avoir suivi des cours de base dans le domaine de la conception électronique analogique. Une certaine connaissance des architectures de transmetteurs-récepteurs sans fil standard (par exemple, hétérodyne, homodynes) ainsi que la connaissance de l'électronique radiofréquences sont des atouts.La connaissance de la conception de circuits intégrés est un atout.Both English and French
L'étudiant(e) doit avoir un vif intérêt dans la science et génie des matériaux, génie mécanique, génie électrique, la chimie, la physique, ou comparable. En particulier, l'étudiant(e) doit aimer de travailler au laboratoire pour concevoir et réaliser des essais et analyser les résultats. Ce projet comprendra la modélisation et la simulation mathématique. Il sera préférable que l'étudiant(e) ait étudié ou travaillé avec les céramiques ou les matériaux fonctionnels et intelligents, mais cela n’est pas une exigence. En plus, le laboratoire est très international, bilingue anglais et français, donc le candidat pourra maitriser une ou les deux langues.N/A Both English and French

Le candidat devra posséder un esprit critique et analytique orienté(e) vers la recherche de solutions. Compétences: Matlab   Langues: français et/ ou anglais French
L'étudiant(e) doit avoir un vif intérêt dans la science et génie des matériaux, génie mécanique, la physique, mathématique appliqué, ou comparable. En particulier, l'étudiant(e) doit aimer de travailler au laboratoire pour concevoir et réaliser des essais et analyser les résultats. Une compréhension des mécanismes de fracture ou rupture est un plus, aussi comme d’expérience en microscopie. Le projet aura des phases expérimentales (fractographie, caractérisation par divers microscopes optiques, au laser, électroniques) et théorétiques (analyse d’images, modélisation analytique et numérique). En plus, le laboratoire est très international, bilingue anglais et français, donc le candidat pourra utiliser une ou les deux langues.N/A Both English and French

Fundamental knowledge about guidance, control and simulationProgramming skill: C, C++, MatlabEnglish
Très bonne faculté d'analyseTrès bommes compétences en programmation (Java, C#, JavaScript)De l'expérience avec Unity est un plus.The neccessary hardware is already acquired and is being used by a master student for a small preliminary project investigating the state of the art for immersive environmments and software engineering.Both English and French

Very Good analytical skillsVery Good programming skills (Java)No additional commentEnglish
The student should have the following skills :- Software and Network Security Policies- Programming languages: Java, Python - Linux and Android- XACMLEnglish
Programming skills in Java, Python or Matlab.Knowledge on Statistics and Maths.Data processing and analysis techniquesEnglish
Good analytical skillsGood programming skillsNo additional commentEnglish
Fundamental knowledge about avionics and electronic circuit designProgramming skill:  C, C++, MatlabEnglish
Modélisation de base, POO, C# .net de Microsoft, Framework mono, connaissance de base en Windows/Linux, langage XML, programmation concurrente et expérience de base avec des applications "backend". French
• Specialization in one of the following area: Computer science, applied mathematics, or electrical/biomedical engineering;• Solid programming skills in languages such as C, C++ and/or MATLAB. A GPU programming experience is a plus.English
• Specialization in one of the following area: Computer science, applied mathematics, or electrical/biomedical engineering;• Solid programming skills in languages such as C, C++ and/or MATLAB. A GPU programming experience is a plus.English
Fundamental knowledge of Wireless Communication (Systems) and Digital Signal Processing(DSP)Programming Skill:  C, C++, and MatlabEnglish
Fundamental knowledge of Wireless Communication (Systems) and Digital Signal Processing(DSP)Programming Skill:  C, C++, and MatlabEnglish

Formation et expérience en chimie, ingénierie des matériaux. Le projet sera adapté à la formation de l'étudiant(e)Culture cellulaire (optionnelle)Apprentissage technique rapideCapacité à travailler en équipeForte motivation et autonomieIntérêt au travail multidisciplinaire (et au domaine des biomatériaux)Bonne capacité d'adaptationAssez bonne connaissance de l'anglais (lectures scientifiques et réunions scientifiques en anglais)Both English and French
Fundamental knowledge of Wireless Communication (Systems) and Digital Signal Processing(DSP)Programming Skill:  C, C++, and MatlabEnglish
o Must: Java, JSON, Docker, YAMLo Preferable:  GO, UML, Eclipseo To learn: Kubernetes English
Connaissance de base en Matlab et en statistiques. L'étudiant sera formé pour pouvoir utiliser ces outils pour le projet. Il sera également formé sur les questions en lien avec l'analyse cinématique et la biomécanique. French

CouRs: analyse des structures et résistance des matériauxFamiliarité avec word, excel et des logiciles d'analyse des structures tel que SAP 2000... Both English and French



Cours: Analyse des structure et résistance des matérieuxL'étudiant devra être familier avec excel, autocad et un logiviel d'analyse des structures tel que SAP 2000.Both English and French
First experience in state-of-the-art study through research activity and knowledge in combustion and chemistry are expected. English
First experience in state-of-the-art study through research activity and knowledge in combustion, laser techniques and computer programming are expected. English
First experience in state-of-the-art study through research activity and knowledge in combustion, chemistry and computer programming are expected.  English

L'étudiant doit être indépendant, motivé et capable de résoudre des problèmes scientifiques.L'étudiant doit avoir des compétences dans les domaines suivants   - mathématiques (probabilité, géométrie, théorie de la décision)   - Algorithmes d'AI, apprentissage de renforcement   - théorie de contrôle    - codage: c ++, python   - écriture scientifique: anglais, publication de la conférenceBoth English and French
L'étudiant doit être indépendant, motivé et capable de résoudre des problèmes scientifiques.L'étudiant doit avoir des compétences dans les domaines suivants   - mathématiques (probabilité, géométrie, théorie de la décision)   - Algorithmes d'AI: kernel density estimation   - codage: c ++, python   - écriture scientifique: anglais, publication de la conférenceBoth English and French

The ideal candidate for this project should have a solid software engineering background. The student should have knowledge and experience in software design and development. In particular, the candidate must have experience with common architectural styles (e.g., MVC, layered), design patterns and the Java programming language. Experience with the Eclipse Modeling Framework is a plus. English
The student should have some experience in lab work with chemical materials as well as some electrical characterization skills.Both English and French

The ideal candidate for this project should have a solid software engineering background. The student should have knowledge and experience in software design and development. In particular, the candidate must have experience with common architectural tactics, design patterns and the Java programming language. Experience with the development of Eclipse plugins and the Eclipse Modeling Framework is a plus.English
L'étudiant devra avoir une formation en génie mécanique ou en génie biomédical. La connaissance de la méthode des éléments finis est un atout. Outre les compétences techniques, le stagiaire devra faire preuve de leadership, d'autonomie, de rigueur et de curiosité. Both English and French
Les aptitudes désirées :- Chromatographie en phase gazeuse- Spectrométrie de masse- Calculs des réacteurs- Spectroscopie UV-Visible- Conception de réacteurs- Expérience pratique en laboratoires- Rédaction de rapportsTravail en équipe et sécurité sont des qualités essentiellesBoth English and French

Mechanical or Chemical Engineering background-material sciences (polymers, composites, nanocomposites)-CAD (e.g., CATIA v. 5)-experimental material characterization-microscopy-basic programming skills (e.g., Matlab, LabView)English
- Être un étudiant de génie industriel, management ou similair;- Connaissances de base de statistique, ou de la volonté de travailler dans ce domaine ;- Intérêt sur le sujet de la gestion de l'innovation et l'entrepreneuriat technologique;- Expérience L’échéancier exact du stage pourra changer dépendamment du déroulement des activités de recherche dans le projet en cours pendant l'automne 2017 et l'hiver 2018.Both English and French

-Les donnés nettoyés (solutions passées) seront fournis par un analyste.-L'étudiant développera les modèles d'analyse de donnés pour estimer les probabilités.  Des librairies d'outils sont disponibles:    -Weka est une suite de logiciels d'apprentissagLe travail sera effectué au centre de recherche GERAD qui regroupe des centaines d’étudiants de MSc et PhD en recherche opérationnelle et en apprentissage automatique. Des analystes d’expérience conseilleront les étudiants pour utiliser les logiciels d’apprentissage machine et d’optimisation.Le stage pourra se poursuivre plus de 12 semaines et la suite sera rémunéré par le professeur.  Ces projets dépassent le cadre d’un stage et devront se poursuivre en MSc et PhD. Du financement est disponible pour la poursuite des études.French
-Les donnés nettoyés (solutions passées) seront fournis par un analyste.-L'étudiant développera les modèles d'analyse de donnés pour estimer les probabilités.  Des librairies d'outils sont disponibles:    -Weka est une suite de logiciels d'apprentissagLe travail sera effectué au centre de recherche GERAD qui regroupe des centaines d’étudiants de MSc et PhD en recherche opérationnelle et en apprentissage automatique. Des analystes d’expérience conseilleront les étudiants pour utiliser les logiciels d’apprentissage machine et d’optimisation. Le stage pourra se poursuivre plus de 12 semaines et la suite sera rémunéré par le professeur. Ces projets dépassent le cadre d’un stage et devront se poursuivre en MSc et PhD. Du financement est disponible pour la poursuite des études.French

Bon bagage en mathématiques, équations différentielles, ODE, PDEBonne habiletés de programmationBonnes bases en mécanique des fluidesBoth English and French
This project requires a good background in mechanical engineering, especially with CAD programs, to properly design the robot (1st project). The mechatronic aspect of the project with the integration and proper selection of the required actuators and power drives is important. Finally, a fair level in programming skills and electronics is needed (2nd project) the actual implementation and experiments with the prototype. A very good background in mathematics is mandatory as well as good oral and written skills in English in both cases.English
This project requires a good background in mechanical engineering, especially with CAD programs and linkage synthesis/analysis to properly design the mechanism. The mechatronic aspect of the project with the integration and proper selection of the required actuators and power drives is important. A very good background in mathematics is mandatory as well as good oral and written skills in English.English
This project requires a good background in mechanical engineering, especially with CAD programs and linkage synthesis/analysis to properly design the mechanism. The mechatronic aspect of the project with the integration and proper selection of the required actuators and power drives is important. A very good background in mathematics is mandatory as well as good oral and written skills in English.English
This project requires a good background in mechanical engineering, especially with CAD programs and linkage synthesis/analysis to properly design the mechanism. The mechatronic aspect of the project with the integration and control of the required actuators and power drives is important. A very good background in mathematics is mandatory as well as good oral and written skills in English.English

Les candidats doivent posséder une expérience pertinente au niveau de:- La modélisation mathématique- La programmation dans Matlab/Excel- Le génie chimiqueDe plus, les candidats doivent posséder de l'expérience ou un fort intérêt pour:- Les techniques de culture cellulaire- L'optimization des bioprocédés, l'opération et le controle des bioreacteursBoth English and French
Some background in one or more of the following areas is desired:robotics (in particular software development in ROS), embedded systems, algorithms, signal processing, mechatronics, navigation systems, (wireless) communication systems, good programming/software engineering skills (knowledge of C/C++ is useful).English
Some background in one or more of the following areas is desired:robotics (familiarity with software development in ROS is definitely a plus), computer vision, control systems, artificial intelligence / decision making algorithms, signal processing, programming (knowledge of C++ is useful).English

This is mostly a software development project at the interface between mobile robotics and cloud computing, with some algorithm design also possibly necessary in rethinking how some algorithms should be implemented in the cloud, e.g., to update maps. The goal is to connect various robots to commercial robotics platforms, and do some data processing there and database management for them to share information, be remotely controlled, etc.English
Required: Good computer programming skillPreferred: Basic knowledge of shared/distributed memory parallel programming, and familiarity with C++ language, and CUDA-C and/or MPI librariesEnglish
Required: Knowledge of Fluid Mechanics and Hydraulics,Preferred: Basic knowledge of numerical modeling English

Le candidat :- Suivra quelques formations en sécurité sur les équipements (malaxeur, scie, équipement de chargement)- Prendra en charge l’organisation de diverses activités du projet (planification des essais, réservation des équipements)- Produira de nombreux mélanges de béton- Mesurera les propriétés du béton à l’état frais- Mesurera les propriétés du béton à l’état durci à l’aide d’équipement de chargement- Mesurera la résistance en traction, résistance à la flexion et la résistance au cisaillement- Analysera les résultats- Produira un rapport de stage- L'ensemble des activités seront réalisées sous la supervision du professeur et de son équipe technique.. French
Le candidat pour réaliser ce stage doit :- Avoir un très bon leadership et une très bonne autonomie au travail. - Avoir de bonnes connaissances sur le béton car le stage porte sur la production et les propriétés de ce matériau (fabrication, propriétés mécaniques, durabilité)- Avoir une bonne dextérité pour les travaux manuels en laboratoire- Avoir une expérience minimale en laboratoire - Avoir une très bonne connaissance du logiciel Excel pour analyser les données - Avoir une très bonne connaissance du logiciel Word pour préparer le rapport de stage. French
- The student should have a taste for theory in at least one of the relevant areas: systems and control theory, signal processing, cryptography, theoretical computer science, statistics, etc.- A student with good coding skills could also implement some aEnglish
Aucune compétence technique particulière est requise. L'étudiant doit vouloir découvrir un nouveau domaine en émergence, soit la résilience des organisations dans un contexte de gestion des risques. Il faut donc qu'il soit curieux et ouvert à de nouvelles connaissances. French
This project requires a good background in mechanical engineering, especially with CAD and simulation software as well as finite element analysis. A good background in programming (Matlab experience an asset) might be useful. Good oral and written skills in English or French are mandatory.English

L'étudiant doit savoir bien programmer en C/C++. Il doit avoir suivi des cours de base en programmation linéaire, programmation en nombres entiers, théorie des graphes et probabilités. Both English and French
Une bonne connaissance de l'anglais et des connaissances de base en programmation sont requises.Une base de ce travail a déjà été développée. Le projet est ambitieux et pourrait faire l'objet d'une continuation en maîtrise ou doctorat.L'étudiant aura toujours accès aux conseils du professeur et pourra être assisté par l'équipe des étudiants en maîtrise et au doctorat.Le stage pourrait être prolongé d'un mois au besoin, aux frais du professeur.Both English and French

Through this project, students will become experts in software intelligence, an emerging area many companies are trying to get into. To extract data, a student needs the motivation to actively contact open source developers, search online data sources, understand their format and interconnections, and use scripting languages (bash, perl, python, ...). For the quantitative analysis, (s)he again needs scripting languages and the desire to learn the R language to statistically analyze and visualize data. For the qualitative analysis, (s)he needs persistence, conscience and patience to read through and summarize textual artifacts like bug reports and email threads.English
Through this project, students will become experts in software intelligence, an emerging area many companies are trying to get into. To extract data, a student needs the motivation to actively contact OS developers, search online data sources, understand their format and interconnections, and use databases and scripting languages (bash, perl, python, ...). For the quantitative analysis, (s)he needs the desire to learn scripting languages and the R language to visualize data. For the qualitative analysis, (s)he needs persistence, conscience and patience to read and summarize textual artifacts like bug reports and email threads.English
In this project, students will become experts in data-aware web applications, an emerging area many companies are trying to get into. To perform a successful project, a student needs the motivation to quickly dive through source code, data and documentation to understand the major components and dependencies of a data-aware software system. The student should be familiar with typical scripting languages and should have the desire to learn the R language to statistically analyze and visualize data. Finally, the student should be curious and eager to learn new technologies and concepts.English

L'étudiant doit avoir des compétences en propagation de ondes électromagnétiques, en communication sans fil et en traitement avancé des signaux.Both English and French
L’étudiant(e) recherché(e) doit posséder une base solide en sciences économiques, notamment en microéconomie, macroéconomie, théorie des jeux et/ou économétrie. Elle ou il doit également maîtriser des logiciels statistiques (Stata ou l’équivalent) et de programmation (MatLab ou l’équivalent).Bien que le financement ne couvre que 12 semaines de stage, il est possible, selon l’entente qui sera faite avec l’étudiant(e), d’étendre le stage sur une durée de 20 semaines entre mars et août.  French
A background in chemistry, physics or chemical engineering is desirable but not essential.English
Basic knowledge of chemistry and biology will be an asset.English
A background in chemistry, physics or chemical engineering is desirable but not essential. English
L’étudiant(e) recherché(e) doit posséder une base solide en sciences économiques, notamment en microéconomie, macroéconomie, théorie des jeux et/ou économétrie. La maîtrise de logiciels de programmation (MatLab ou l’équivalent) est un atout.Bien que le financement ne couvre que 12 semaines de stage, il est possible, selon l’entente qui sera faite avec l’étudiant(e), d’étendre le stage sur une durée de 20 semaines entre mars et août.  French

The student must have a good knowledge of the concepts of a basic course in probability and statistics. In particular, the notions of probability and probability distributions, descriptive statistics, statistical inference (estimation and hypothesis testing), regression and analysis of variance.Programming skills (C, C ++, R or Python) are an asset.Both English and French
L'étudiant doit avoir une bonne connaissance des notions d'un cours de base en probabilités et statistique. En particulier les notions de probabilités et de lois de probabilités, des notions de statistique descriptive, d'inférence statistique (estimation et test d'hypothèse), de régression et d'analyse de variance.Des habiletés en programmation (C, C++, R ou Python) constituent un atout. Both English and French
Les compétences attendues chez l'étudiant(e) sont de bonnes connaissances en génie chimique et de pratiques en laboratoire.Both English and French
Les compétences attendues chez l'étudiant(e) sont de bonnes connaissances en physique (mathématiques appliqués) et en génie des procédés avec une expérience en simulation CFD. Des connaissances en conception assistée par ordinateur seraient appréciées mais pas obligatoires.Both English and French
Si tu aimes les choses visuelles et programmer, alors contacte moi !Idéalement, tu as un background solide dans un langage de programmation comme JavaScript, C++, Python, Java.Si tu as déjà utilisé des données géo-référencées, c'est encore mieux !Both English and French
Formation en génie industriel ou dans un programme de gestion de la santé.Solides compétences en statistiques et en programmation sous VBA-Excel et MatLab.Both English and French
L'étudiant doit avoir de bonnes compétences de programmations, c'est-à-dire la connaissance pratique d'un langage de programmation objet comme le C++ ou Java. Un langage de haut niveau comme Python est un atout.Il est aussi intéressant, mais pas indispensable, que l'étudiant ait des connaissances en vision par ordinateur et apprentissage machine ("machine learning"), ainsi que de bonnes habitudes de génie logiciel (contrôle de version, compilation avec Make ou CMake, etc.). Connaître Linux et la bibliothèque OpenCV est un atout.Bien que l'étudiant n'a pas besoin d'être un ingénieur logiciel, il/elle doit être rigoureux et s'investir pour développer du code informatique Both English and French
L'étudiant doit avoir de bonnes compétences de programmations, c'est-à-dire la connaissance pratique d'un langage de programmation objet comme le C++ ou Java. Un langage de haut niveau comme Python est un atout.Il est aussi intéressant, mais pas indispensable, que l'étudiant ait des connaissances en vision par ordinateur et apprentissage machine ("machine learning"), ainsi que de bonnes habitudes de génie logiciel (contrôle de version, compilation avec Make ou CMake, etc.). Connaître Linux et la bibliothèque OpenCV est un atout.Bien que l'étudiant n'a pas besoin d'être un ingénieur logiciel, il/elle doit être rigoureux et s'investir pour développer du code informatique Both English and French



L'étudiant doit avoir une bonne connaîssance du C++, et avoir des bases en traitement de signal numérique et en transformations 3D.Aucun antécédent en recherche n'est requis.Both English and French
Le stagiaire chercheur s'intéresse à la biomécanique et au génie biomédical. En outre, une expérience de travail avec des logiciels à éléments finis est une exigence. L'expérience de logiciel ANSYS est préférée. Étant donné que l'élève travaillera au sein du groupe de laboratoire, le confort de travailler avec une équipe est un atout. De bonnes compétences en communication en anglais et / ou en français sont nécessaires. L'élève devrait également être familier avec la mécanique (statique et dynamique) pour utiliser le modèle de l'élément fini. Enfin, l'expérience avec le langage APDL ANSYS sera considéré comme un plus.Both English and French

Basic knowledge of biology, cell biology, neurobiology, genetics, and molecular biology.  Strong science background and enthusiasm for science and basic research.English
Basic knowledge of biology, cell biology, genetics, and molecular biology.  Strong science background and enthusiasm for science and basic research.English

Des compétences en biologie moléculaire, et en fabrication et caractérisation de matériaux seront considérées comme un atout.  Des connaissances préalables des structures, fonctions et méthodes d'ingénierie des protéines faciliteraient le début du projet, mais ne sont pas requises.  L'étudiant(e) doit avoir un intérêt marqué pour le génie biologique et les sciences des matériaux.Both English and French
Ideally, a Bachelor's or post-graduate degree in a related field (epidemiology, statistics, biostatistics, public health, population health, genetics, genomics, etc.) is suitable for this research program.Candidates with the following experience and skills will be an asset, including advanced skills in R, working experience with large databases, and interest in mental health and early intervention. English
The student is expected to know the fundamentals of power systems and has the mathematical backgrounds in linear algebra, linear systems, ordinary differential equations, probability and random process. It is required that the student is comfortable using Matlab and it is preferred that the student is proficient in programming. English
The student is expected to know the fundamentals of power systems and has the mathematical backgrounds in linear algebra, linear systems, ordinary differential equations, statistics, and probability. It is required that the student is comfortable using Matlab and it is preferred that the student is proficient in programming. English
The student is expected to know the fundamentals of power systems and has the mathematical backgrounds in linear algebra, linear systems, ordinary differential equations, probability and random process. It is required that the student is comfortable using Matlab and it is preferred that the student is proficient in programming. English
Heat Transfer AFluid Mechanics AThermodynamics AComputational Fluid Dynamcis AMine Ventilation AKnowing ANSYS Fluent and C programing is a plusEnglish
heat transfer, fluid mechanics, thermodynamics, rock mechanics. knowing CFD software is a plus.English
The applicant must have a background in Chemical Engineering and successfully finished the first 3 years of their study. The student should have special interests in Chemical Reaction Engineering, Catalysis, Reactor Design and Experiments.Other requirements:+ proficient in Excel and Word+ good communication and presentation skills+ laboratory experience English

The student will be responsible for: 1) Literature review2) Help for cell culturing and histology such as H&E and IHC3) Help for cell and protein data collection and analysis such as ELISA and cytotoxiicty analysis4) Help for running the vocal fold bioreactor 5) General housekeeping of laboratory. English
-Strong in computer programming, esp C++, Matlab-Knowledge in parallel programming such as CUDA and statistical software such as R is preferrable-Basic statistic knowledge-Basic cell biology background-Hardworking, independent and responsible-Able toEnglish
Considering the multidisciplinary and multiphysics framework of biobased composites, the research spans mechanical, material, and electrical engineering concepts and is of interest to material scientists, mathematicians, and biosystem/civil/biomedical engineers. The students should have an engineering background and capable of implementing either numerical or experimental techniques for characterization/simulation of lightweight cellular materials. Experience with finite element software like ANSYS, COMSOL, and Abaqus and programming within MATLAB is desirable. English proficiency is required. Previous experiences in research activities about smart composites, cellular structures, energy harvesting, 3Dprinting/additive manufacturing, and conducting experimental testing for material characterization (mechanical, thermal, electrical, chemical, and imaging) are asset. It should be noted that since the research program is multidisciplinary, students and interns will have the chance of contributing in a wide range of activities related to science and technology of advanced lightweight multifunctional materials depending on their background and interests.English
Linux and Matlab programingKnowledge in physics, statistics and/or meteorologyEnglish

BSc en agriculture, sciences animales, sciences biologiques, sciences vétérinaires, ou équivalent.Expérience à manipuler de grands animaux ou volonté d'apprendre.NA Both English and FrenchNA
The student must have a background in computer science or software engineering.Programming Skills:All CORE projects involve working on the TouchCORE tool code-base, strong software development skills are required. Knowledge of Java is a must, experience with Eclipse and Git version control is a plus.Modelling Skills:Basic modelling skills, e.g., knowledge of modelling with UML class diagrams, are expected. Facility for abstract thinking, e.g., domain modelling, are highly recommended. Experience with component-based software development is desired, knowledge of feature models, goal models, class diagrams, sequence diagrams is a plus.English
The student must have a background in computer science or software engineering.Programming Skills:All CORE projects involve working on the TouchCORE tool code-base, strong software development skills are required. Knowledge of Java is a must, experience with Eclipse and Git version control is a plus.Modelling Skills:Basic modelling skills, e.g., knowledge of modelling with UML class diagrams, are expected. Facility for abstract thinking, e.g., domain modelling, are highly recommended. Experience with state diagrams, in particular protocol state machines, is desired. Knowledge of feature models, goal models and sequence diagrams is a plus.English
The student must have a background in computer science or software engineering.Programming Skills:All CORE projects involve working on the TouchCORE tool code-base, strong software development skills are required. Knowledge of Java is a must, experience with Eclipse and Git version control is a plus. Knowledge of OpenGL or multi-touch GUIs / gesture recognition / physics engines is a plus.Modelling Skills:Basic modelling skills, e.g., knowledge of modelling with UML class diagrams, are expected. Facility for abstract thinking, e.g., domain modelling, are highly recommended. None. English
Basic molecular biology skills are required, any experience in working with proteins or structural biology would be a plus. English
Ths research field is very multidisciplinary so first and foremost the student needs to be hard-working, highly motivated by the topic and willing to learn. He must also be fluent in written and spoken English. Having some degree of familiarity with Auditory Cognitive Neuroscience is a plus.Ideally the student has some programming experience and is not afraid to learn Matlab, Max-MSP or Tucker-Davis DSP programming. Knowledge of basic electronics could be useful.Able to read critically research articles and write detailed reports.Socially skilled (lab mates, research participants). French fluency is a plusFamiliarity with Statistics analysisI look forward to working with you.English
Programming, 3D design, biomedical engineering, EEG, neuroscienceEnglish

Experience in the field and wildlife biology or ecology.Basic statistics.Preferred skills: Past handling of birds or bats including blood sampling and attachment of external devices. Ability to code in R.The intern can speak either French or English.Both English and French
The candidate should have had exposure to undergraduate level courses in molecular biology, human genetics and cancer biology (the later of if possible) to fully appreciate and actively participate in the research study. Basic computational skills are required such as ease of use of word processing or spreadsheet programs (ie, Microsoft Office-based products), but computer programming skills are not necessary. Depending on time available, the project may include wet-bench research involving PCR-based genotyping and prior knoweldege of such skill are not necessary although prior experience to wet-bench lab would be an asset.The student will be located in the supervisor's laboratory which is located in a share lab within the Genetics Subgroup of the Cancer Research Program, in the Centre for Translational Biology at The Research Institute of the McGill University Health Centre-Glen site. This lab is within easy reach by metro to the main McGill University down-town campus.English
The student will require strong quantitative, programming, and analytical skills. I expect background (i.e., at least one undergraduate course) in probability, statistics, software development, algorithms, and machine learning. Knowledge of actuarial science is useful but not required. In addition, I prefer candidates who have knowledge of machine learning, and R programming. This would either be by taking a course at your institution (preferred), or by completing an online course in the area. In general, I expect strong communication skills in English and a good work ethic, in order to complete the project within the short duration of the internship.English
The ideal candidate is a student completing an undergraduate degree in Mathematics or Statistics.  Students from other quantitative disciplines with some statistics classes will be considered. Programming skills, particularly in R, are an asset.  Knowledge of epidemiology and/or health research experience is also an asset.English
The student should have good programming skills.  The ideal candidate would have prior experience with website creation and/or prior experience with creating a tablet-based app.  The student should have high attention to detail, be self-motivated, and independent.  An interest in epidemiology and/or biostatistics would be an asset. English
The student will require strong quantitative, programming, and analytical skills. I expect background (i.e., at least one undergraduate course) in probability theory, statistics, software development, algorithms, and artificial intelligence. Knowledge of linguistics is useful but not required.In addition, I prefer candidates who have knowledge of machine learning and/or natural language processing. This would either be by taking a course at your institution (preferred), or by completing an online course in the area.In general, I expect strong communication skills in English and a good work ethic, in order to complete the project within the short duration of the internship.English
The applicant must have a background in Chemical Engineering and successfully finished the first 3 years of their study. The student should have special interests in Chemical Reaction Engineering, Catalysis, Reactor Design and Experiments.Other requirements:+ proficient in Excel and Word+ good communication and presentation skills+ laboratory experienceEnglish
The student will require strong quantitative, programming, and analytical skills. We expect background in probability, statistics, software development, algorithms, and machine learning. Knowledge of network theory, self-organized criticality, or wavelet analysis is useful but not required. In addition, we prefer candidates who have knowledge of Python or R programming. This would either be by taking a course at your institution (preferred), or by completing an online course in the area. In general, we expect strong communication skills in English and a good work ethic, in order to complete the project within the short duration of the internship.English
The student should have some basic knowledge of molecular and cellular biology. Some background in the basic signaling mechanisms involved in the regulation of cell proliferation and cell migration will help but is not absolutely essential. English
The student should have a basic understanding of nuclear physics, some understanding and interest in radiobiology, and good programming skills.For more information on my research please see depdocs.com/jkildeaEnglish
Programming experience is a must. Ideally some experience with web-app development, PHP, Javascript, AngularJS and SQL.The student will have the opportunity to be involved in data-mining and machine learning research for medical informatics projects depending on his/her skills.More information about my research is available at depdocs.com/jkildeaEnglish
The student should have background/experience in medical physics and/or radiation oncology and skills in statistical analysis.Programming skills are highly desirable.English
Computer Science English
The student will require strong quantitative, programming, and analytical skills. I expect background (i.e., at least one undergraduate course) in probability, statistics, software development, algorithms, and machine learning. Knowledge of EEG signal analysis is useful but not required. In addition, I prefer candidates who have knowledge of machine learning, and Matlab/R/Python programming. This would either be by taking a course at your institution (preferred), or by completing an online course in the area. In general, I expect strong communication skills in English and a good work ethic, in order to complete the project within the short duration of the internship.English
The student should be pursuing a degree in physics, engineering or computer science. The student should have some computer programming skills and an interest in medical imaging. Previous knowledge/experience in medical imaging, magnetic fields, c++ , Python or Matlab will be an advantage, but is not required.The student should also have strong communication skills and enjoy working in a team since he/she will be collaborating with other members of the lab on this project. Most importantly, the student needs to be driven, curious, methodological and resourceful.English
The student should be pursuing a degree in engineering or computer science. Applicants from other disciplines, in particular neuroscience, with the following skill-set would also be appropriate. The student should have computer programming skills and an interest in image processing. Previous knowledge/experience in medical imaging, linux, scripting, C++, Python or Matlab will be an advantage, but is not required.The student should have strong communication skills and enjoy working in a team since he/she will be working in collaboration with other lab members. Most importantly, the student needs to be driven, curious, methodological and resourceful. English
The student should be pursuing a degree in engineering or science. Applicants should have an interest in neuroscience and small animal imaging. Experience/knowledge of linux, computer programming, medical imaging, image processing, or working with mouse models will be an advantage, but is not required.The student should have strong communication skills and enjoy working in a team since he/she will be working in collaboration with other lab members. Most importantly, the student needs to be driven, curious, methodological, independent and resourceful. English
The ideal candidate will not only be familiar with general computer graphics concepts, but would have also already implemented several computer graphics projects, whether in offline (i.e., ray tracing-based) or interactive (i.e., rasterization/shader-based) rendering. Strong mathematical and programming skills are a must, and the ability to quick iterate on different algorithmic and mathematical designs is essential. Finally, candidates will be fully integrated in our fast-paced research lab, with other students working on the state-of-the-art in the area.Students will be expected to conduct a very focussed literature survey prior to the start of the internship, guided by the Professor. This will involve reading a handful of research papers, and building an independent understanding of the underlying techniques. Implementing a subset of these techniques prior to the start of the internship would be especially useful.English
We are looking for an experimental inclined student who doesn’t fear to get his hands dirty. Even though officially affiliated with McGill University in Montreal, the student will be permanently based at TRIUMF in Vancouver. A    minimum stay of three months is required.English
This project combines material synthesis and sensor development. Students are expected to know the fundamentals of chemistry and mechanics, to have experiences in undergraduate courses like solid mechanics and laboratory chemistry. English
This project combines material synthesis and mechanical characterization. The student is expected to know the fundamentals of chemistry and mechanics, to have experiences in undergraduate courses like solid mechanics and laboratory chemistry. English

Le ou la stagiaire chercheur s'intéresse à la biomécanique et au génie biomédical. L'expérience en robotique et en mécatronique serait un atout pour l'exécution du projet. Le codage et l'expérience de Matlab / Labview pour le pré-traitement et la post-traitement des données sont un fort avantage. L'étudiant doit être à l'aise en travaillant en équipe et avec les fournisseurs. En outre, l'élève devrait avoir de solides compétences en communication.Both English and French
asdfasdf Both English and French

Biology and biochemistry background is necessary. Expertise in electrophoresis (SDS-PAGE) and immunoblotting, immunoprecipitation, and preparation of samples for proteomics is desirable.English
Biology and biochemistry background is necessary. Expertise in electrophoresis (SDS-PAGE) and immunoblotting, flow cytometry and spectrofluorometry is desirable.English
Required skills- Experience developing large-scale software systems- Data miningComplementary skills- Understanding of build systems (e.g., GNU make)- Understanding of release engineering practices (integration, build, deployment)- Experience developing tools for software teamsEnglish
The candidate should have a basic knowledge of molecular biology. Particularly, s/he should be familiar with basic concepts in human genetics, gene organization, gene expression and protein production, gene mutations, and their effect at protein level. Knowledge of molecular biology of cancer is not a requirement, but is desired. S/he should be familiar with Microsoft office tools, in particular with excel.It is not required, but if the candidate can write scripts, this is desired for the project.English



The student should have an excellent foundation in computer programming. While it is our intention is to provide the necessary training in these areas, the ideal candidates will have experience with the following: • R• Python• Shell scriptingI have no additional commentsEnglish
The student should have an excellent foundation in basic molecular biology. While it is our intention is to provide the necessary training in some of these areas, the ideal candidates will have experience in one or more of the following areas: • Molecular cloning • Oligonucleotide design • Plant tissue culture • Nucleic acid purification• Nuclear isolation• Chromatin assays• Quantitative PCRI have no additional commentsEnglish
The candidate should have a basic knowledge of molecular biology. Particularly, s/he should be familiar with basic concepts in human genetics, gene organization, gene expression and protein production, gene mutations, and their effect at protein level. Knowledge of molecular biology of cancer is not a requirement, but is desired. S/he should be familiar with Microsoft office tools, in particular with excel.It is not required, but if the candidate can write scripts, this is desired for the project.English
Basic microbioloy techniques.Knowledge of PCR is an advantage. English
Students will be trained with all required skills, but preference will be given to students familiar with with basic electrical circuits, optics, programming, cryogenics, ultrahigh vacuum, and/or microfabrication.Students will be provided with all necessary training to succeed. They will also initially be required to complete basic laser safety, laboratory safety, and chemical safety training. This can be done when they arrive, but it would be helpful if we schedule this up ahead of time.English
Students will be trained with all required skills, but preference will be given to students familiar with with basic electrical circuits, optics, programming, cryogenics, ultrahigh vacuum, and/or microfabrication.Students will be provided with all necessary training to succeed. They will also initially be required to complete basic laser safety, laboratory safety, and chemical safety training. This can be done when they arrive, but it would be helpful if we schedule this up ahead of time.English
Good understanding of signals and system processing. Programming skills. Interest in human motor control. Interest in teamwork.English
The student needs to be at ease programming (ideally c++ or python), and have some training in mathematics or statistics. Backgrounds in the following fields/topics are all assets, but not required:GeneticsVersion control/gitAnthropology, history, or genealogyEnglish
The student needs to be at ease programming in python and/or C++, which are the languages used in the existing code base. Students with extensive experience in other languages can also apply--they will likely have to learn python. Backgrounds in the following fields/topics are all assets, but not required:GeneticsCancer biologyBiophysicsFluid dynamicsVersion control/gitEnglish
Strong quantitative skills are required, as is experience programming in python or Theano/Tensorflow.  Students with extensive experience in other languages can also apply. Backgrounds in the following fields/topics are all assets, but not required:GeneticsVersion control/gitMachine learningEnglish
Strong mobile development skills (Android and/or iOS).  UI and interaction design experirence would be a strong asset.English
Excellent programming skills (especially C++) and systems-building experience are essential.  Basic familiarity with computer vision, computer graphics, or mobile device development (highly desirable) would lend themselves well to one or more specific topics described above.English
Strong mechatronics engineering and/or electronics skills, DIY experience, sensor integration, software development, in particular on mobile platforms, and reasonable understanding of signal processing are highly valuable.  Any prior experience with haptic technologies would be beneficial.English
Enthusiasm and independent problem-solving ability are critical.  Experience with Android development is mandatory. Familiarity with BLE, interfacing with sensor hardware, and the Unity engine are highly desirable. English
The ideal candidate will have a good theoretical background in cell biology, physiology or related fields. Enthusiasm, scientific curiosity and the ability to work in an international team are essential. To this end, the student can communicate in English, both orally and in writing. Previous research experience at the bench is an asset, but not mandatory.NA English NA
The ideal candidate will have a good theoretical background in cell biology, physiology or related fields. Enthusiasm, scientific curiosity and the ability to work in an international team are essential. To this end, the student can communicate in English, both orally and in writing. Previous research experience at the bench is an asset, but not mandatory.NA English Not applicable
The ideal candidate will have a good theoretical background in cell biology, physiology ot related fields. Enthusiasm, scientific curiosity and the ability to work in an international team are essential. To this end, the student can communicate in English, both orally and in writing. Previous research experience at the bench is an asset, but not mandatory.NA English NA
The ideal candidate will have a good theoretical background in cell biology, physiology or related fields. Enthusiasm, scientific curiosity and the ability to work in an international team are essential. To this end, the student can communicate in English, both orally and in writing. Previous research experience at the bench is an asset, but not mandatory.English
We are looking for an enthusiastic and motivated student who wants to make a difference this summer! Some general laboratory experience is necessary, but we will train the right applicant in the required techniques. Ideally, the student should be deeply interested in brain function in health and disease, and should have already completed courses in neuroscience, and cell and molecular biology. She or he will work in a dynamic lab and should be open for the exciting learning opportunity that this provides. A student with a long-term goal to pursue graduate studies would be ideal.English
Due to the multidisciplinary nature of the research, it is my goal to bring together students from diverse backgrounds (engineering, physics, biology, …) who work together on collaborative projects. We also spend a lot of time developing new microscopy and analytical techniques, so it is beneficial to have some interest in microscopy and programming.English
Successful applicants should be pursuing or have completed an undergraduate degree in computer science, bioinformatics, biology or related areas. The candidates should be faimilar with Linux, and prefereably have working knowledge of at least one computer programming language, in addition to knowledge of biological concepts behind gene regulation and microRNAs. Familiarity with methods in computational biology, bioinformatics, machine learning and/or statistical inference are highly desired. Successful candidates should have the ability to work as a team member in a multi-disciplinary environment.English
The student should have basic knowledge in microbiology and molecular biology.Supervision of the student can be done in English or FrenchEnglish
The student should have basic knowledge in microbiology and molecular biology.English
The student should have some basic knowledge of molecular and cellular biology. Some background in the basic signaling mechanisms involved in the regulation of cell proliferation and cell migration will help but is not absolutely essential. English
The candidate should be familiar with C++ programming. Basic understanding of particle physics concepts is not mandatory but would be an asset. The work would take place at McGill University under daily and close supervision.This project is actually also available to RISE-Worldwide DAAD German students who have a different time schedule, since their Spring academic semester usually finishes mid-July.  I hope Mitacs is aware of this and is accommodating.  The start date of this project is therefore completely flexible.English
The candidate should be familiar with C++ programming. Basic understanding of particle physics concepts is not mandatory but would be an asset. The work would take place at McGill University under daily and close supervision.This project is actually also available to RISE-Worldwide DAAD German students who have a different time schedule, since their Spring academic semester usually finishes mid-July.  I hope Mitacs is aware of this and is accommodating.  The start date of this project is therefore completely flexible.English
The candidate should have notions of electronics. Understanding of particle physics concepts would be an asset. The work would take place under close daily supervision. For students in search of a challenge!This project is actually also available to RISE-Worldwide DAAD German students who have a different time schedule, since their Spring academic semester usually finishes mid-July.  I hope Mitacs is aware of this and is accommodating.  The start date of this project is therefore completely flexible.English
Programming skills an asset. Interest in human motor control. Interest in teamwork.English
Programming skills or previous experience with brain imaging an asset. Interest in human motor control. Interest in teamwork.English
Interest in human motor control. Interest in teamwork.English
Students should have a good understanding of cellular and molecular biology. Experience with microscopy and microscopic techniques as well as cell culturing would be an asset but is not explicitly required.English n.a.
Students should have a good understanding of cellular and molecular biology. Experience with microscopy and microscopic techniques as well as cell culturing would be an asset but is not explicitly required.English n.a.
The prospective students should have:Superior organizational and time-management skills in order to be able to work in a flexible work environmentExcellent analytical skillsExcellent written and oral communication skills and experience as part of a teamExcellent computer skills (email, word processing, spreadsheets, social media.  Database experience is an asset)Ability to recognize patterns and themesA  keen interest in matters of racial justice.The following are assets but not requiredAn academic background in post-colonialism and/or Critical Race Theory and/or social justice/equity studiesBackground working or volunteering in black communities, and or social justice initiativesThrough participation in this internship, the student will have the opportunity to receive support and mentorship from the PI who will offer a theoretical background in critical race theories, and mentorship in the design and execution of critical research and analysis.  Through participation, the student will also develop skill in the use of NVivo Qualitative Analysis Software and aspects of grant proposal writing.English
A general background of physics would be helpful in understanding the concepts of our setup. However, an interested and motivated student will pick up the details while working on the project. A general understanding of computers will be helpful. SIMION is a powerful ion trajectory simulation toolkit with a gui that is very intuitive. For the lab work, excitement and motivation are all you need. We will instruct you in how to assembel ultra-high vacuum systems and design experiments.English
This project is aimed at undergraduate students at all levels, i.e., no special skills are required. All you need is an interest in learning and improving lab skills, and an interest in particle and nuclear physics. We use SolidWorks, LabView, Mathematica, and Python in every-day-business. Some knowledge in any of these programs/languages will help you get started, but is absolutely not required as we have local experts that are happy to assist you.McGill is located in the heart of Montreal, which is vibrant, multi-cultural city. Within walking distance you will find parks, the St Laurent river, colorful communities, festivals, museums, and downtown Montreal. If you want to improve your French language skills you will find plenty of opportunities, however, you can get along in English just as fine. Especially during the summer, Montreal is a multi-faceted city waiting for you to explore it.English
Core background in Biomedical Engineering/ Bioengineering/ Chemical Engineering/ Electrical Engineering. Mathematical modeling (ordinary and partial differential equations), signal and image processing, time series analysis, some knowledge in biology (esp. cancer biology) desirable, self-motivated, ability to work in a diverse team.N/A English
Core background in Electrical Engineering/ Biomedical Engineering/ Bioengineering/ Computer Science. Signal and image processing, time series analysis, systems modeling/ identification, knowledge in cerebrovascular physiology/ neuroimaging desirable, self-motivated, ability to work in a diverse team.N/A English
While this is primarily a software project, the student should be comfortable working with hardware and software.  The opensource crazyflie platform will be used, and this will involve recompiling and uploading firmware, and some soldering.  Software development will be in various languages, primarily C/C++ and python, and will involve aspects of network communication, linear algebra, optimization, and interfacing with multiple libraries.  Familiarity with computer graphics, vision, cameras and robotics will be an asset.  English
Due to the multidisciplinary framework of biobased composites, the research spans mechanical, biosystem, chemical, and civil engineering concepts and is also of interest to material scientists and mathematicians. The students should have an engineering background and capable of implementing either numerical or experimental techniques for characterization and simulation of combustion/gasification of biobased materials. Experience with finite element software like ANSYS, COMSOL, and Abaqus and coding in MATLAB and English proficiency are required. Previous experiences in research activities about composite materials, heat/mass transfer, and renewable energy and conducting experimental testing for material characterization (mechanical, thermal, chemical, and biological) are asset. English
Applications should have a background and/or an active interest in applied mathematics, physics, or chemistry.   As the work is computational and mathematical in nature, a background in basic code development would be helpful.   Students with an engineering background interested in fundamental aspects of physics and chemistry are also encouraged to apply.English
The intern should be interested detailed and precise laboratory work. This will include pipetting small volumes of water, and precisely weighing solids. Thus, they should have some laboratory experience, at least through university courses. The intern must also be interested to work with anaerobic microbes and with nucleic acid (DNA and RNA) samples. Such samples require extra care to maintain their integrity, including working on ice with very clean equipment. Thus, patience for detailed work is a necessity.Familiarity with basic computer software such as Excel and Words is necessary. English
The intern should be interested detailed and precise laboratory work. This will include pipetting small volumes of water, and precisely weighing solids. Thus, they should have some laboratory experience, at least through university courses. The intern must also be interested to work with anaerobic microbes. The intern must be familiar with basic computer softwares including Excel and Words to be able to enter data and perform preliminary analyses. Finally, the intern must have good writing skill because a report will be required at the end.English
The student should be pursuing a degree in science (ideally biomedical sciences), and have an interest in neuroscience and brain imaging. Experience/knowledge of linux, computer programming, medical imaging and image processing will be an advantage, but is not required.The student should have strong communication skills and enjoy working in a team since he/she will be working in collaboration with other lab members. Most importantly, the student needs to be driven, curious, methodological, independent and resourceful. English

Une formation en réadaptation, kinésiologie, informatique et / ou ingénierie biomédicale est préférée. Une compréhension et un intérêt pour la biomécanique de la marche chez l'humain serait un atout. Notez que l'élève travaillera avec des participants humains. Ce projet a également été publié en anglais mais la maitrise de la langue française n'est pas une exigence.Both English and French
Self-motivated student with a core background in neuroscience and programming skills. Some knowledge in electrophysiology, signal and image processing is desirable. The student should be familiar with programming languages like C++, Python and have prior experience in working in MATLAB. As the student will be working closely with Dr. Boudrias' group, being a good team player is important.No additional commentsEnglish no
Self-motivated student with a core background in neuroscience and programming skills..The student should be familiar with programming languages like C++, Python and have prior experience in working in MATLAB. Some knowledge in electrophysiology, signal and image processing is desirable. As the student will be working closely with Dr. Boudrias' group, being a good team player is important.No additional commentsEnglish no
A background training in biomedical engineering, rehabilitation medicine, kinesiology, human biomechanics or psychology is preferred. Having an experience with eye trackers, motion sensors or gait biomechanics would be an asset. My laboratory is located at the Jewish Rehabilitation Hospital which is a McGill affiliated hospital. This lab is located in Laval (great Montreal area), which is easily accessible by subway or bus.Depending on your ability to code, we can increase or reduce the component of the project devoted to coding.English
Synthesis of the scientific evidenceSelf directed learnerEffective writing skillsEffective English communication Ability to work collaboratively in a teamGood communication skillsGeneral knowledge about information technologiesEnglish
The Mitacs student would ideally have a background in a bioscience discipline such as biochemisty, molecular biology or cell biology. Lab experience in methods such as cell culture, western blotting, and recombinant DNA techiques would be an asset. English
1. Academic background:  3rd or 4th year student in engineering or physics with at least 2 courses in fluid mechanics.  English



The student must have a basic knowledge in biology, with at least some laboratory experience.The student is expected to be motivated, meticulous, and to have positive interactions with the team.N/A English
L'étudiant doit avoir une formation en droit, en psychologie, en affaires, en sociologie ou en anthropologie. Il doit s'intéresser au rôle de l'avocat en tant que solutionnaire de problèmes ou conseiller pour son client. Les connaissances juridiques ne sont pas requises. Le candidat idéal serait quelqu'un qui aime penser à l'extérieur du cadre conventionnel et générer de nouvelles idées via les techniques de remue-méninges. Compétences requises: ouvert d'esprit, organisé, bon à synthétiser l'information, bonne connaissance du logiciel Microsoft Office Word, capable de faire de la recherche sur Internet, le sens des détails. Aimer la rédaction est un atout.Both English and French
L'étudiant doit avoir une formation en droit, en psychologie, en affaires, en sociologie ou en anthropologie. Il doit s'intéresser au rôle de l'avocat en tant que solutionnaire de problèmes ou conseiller pour son client. Les connaissances juridiques ne sont pas requises. Le candidat idéal serait quelqu'un qui aime penser à l'extérieur du cadre conventionnel et générer de nouvelles idées via les techniques de remue-méninges. Compétences requises: ouvert d'esprit, organisé, bon à synthétiser l'information, bonne connaissance du logiciel Microsoft Office Word, capable de faire de la recherche sur Internet, le sens des détails. Aimer la rédaction est un atout.English
J'aimerais que l'étudiant(e) ait complété sa première année de chimie organique de telle sorte qu'il ou elle connaisse les bases de la chimie organique, les groupements fonctionnels et la réactivité de ceux-ci.En terme de techniques de laboratoire, j'aimerais que l'étudiant(e) connaisse les techniques de base tel l'extraction, la purification de composés organiques par chromatographie éclair sur gel de silice (flash chromatography), être capable de faire des montage expérimentaux et calculer des rapports molaires.Both English and French
J'aimerais que l'étudiant(e) ait complété sa première année de chimie organique de telle sorte qu'il ou elle connaisse les bases de la chimie organique, les groupements fonctionnels et la réactivité de ceux-ci.En terme de techniques de laboratoire, j'aimerais que l'étudiant(e) connaisse les techniques de base tel l'extraction, la purification de composés organiques par chromatographie éclair sur gel de silice (flash chromatography), être capable de faire des montage expérimentaux et calculer des rapports molaires.Both English and French

The student should have some experience in research using text-based documents, content analysis, and ability to work with digitized documents. English
Required background preferably includes education in the earth sciences and geography, although chemistry and biology students are welcome. Good general laboratory skills and attention to detail are important. Experience with handling chemicals an asset. Microscopy skills would be very useful, but are not essential. Having an interest in climate change and the earth sciences is important.None. English
Required background preferably includes education in the earth sciences and geography, although chemistry and biology students are acceptable. Good general laboratory skills and attention to detail are important. Experience with handling chemicals an asset. Microscopy skills would be very useful, but are not essential. Having an interest in climate change and the earth sciences is important.  None. English
Required background preferably includes education in the earth sciences and geography, although chemistry and biology students are welcome. Good general laboratory skills and attention to detail are important. Experience with handling chemicals an asset. Microscopy skills would be very useful, but are not essential. Having an interest in climate change and the earth sciences is important.English
The student should have some experience in organic and inorganic synthesis, and routine characterization of organic and inorganic compounds using 1H NMR and UV-visible spectroscopy. Some prior experience with electrochemistry and luminescence spectroscopy would be an asset, but not absolutely necessary.The successful candidate will work alongside an experienced graduate student in my group, someone who has trained several undergraduate researchers in the past. In addition to supervising several graduate students, I typically have a number of international exchange students at the PhD level in the lab over the Summer, so you will meet people from many different countries. I am sure you will feel at home in the group.English
The student should have some experience in organic and inorganic synthesis, and routine characterization of organic and inorganic compounds using 1H NMR and UV-visible spectroscopy. Some prior experience with electrochemistry and luminescence spectroscopy would be an asset, but not absolutely necessary.The successful candidate will work alongside an experienced graduate student in my group, someone who has trained several undergraduate researchers in the past. In addition to supervising several graduate students, I typically have a number of international exchange students at the PhD level in the lab over the Summer, so you will meet people from many different countries. I am sure you will feel welcome in the department.English

Theoretical and laboratory background in biology and cell biology is essential. Useful/complimentary knowledge: Bioinformatics, molecular biology, immunology, biochemistry, medicine, oncology.Both English and French
Pouvoir effectuer les expériences mentionnées ci-haut, avec la supervision d'un étudiant postdoctoral.Nil Both English and French
Pouvoir effectuer les expériences mentionnées ci-haut, avec la supervision d'un étudiant postdoctoral.Nil Both English and French

The student must possess at least two of the following three skills: spectroscopic measurements using optical microscopy, nanofabrication and/or cell handling and analysis. Thus, students must have a solid background in chemistry, biochemistry or physics. The student must also demonstrate excellence, autonomy and creativity in research and have solid team work skills. Good lab skills are required.Aucun commentaire additionnelBoth English and Frenchaucune autre langue
We are seeking applications from undergraduate students who wish to gain valuable experience in research through a summer internship at the Neuroethics Research Unit. Requirements include:Undergraduate studies in a relevant discipline (e.g., neuroscience, social science, philosophy)An interest in exploring the ethical, clinical, research and policy aspects of neuroscienceIndependent and self-motivated Positive, collegial, enthusiastic attitudePrevious experience with literature reviewsVery good communication and interpersonal skillsPublication and scientific communication experience an assetInterdisciplinary teamwork experienceGenuine interest in neuroethicsWritten and spoken English or FrenchVery good knowledge of the Office suiteEnglish
We are seeking applications from undergraduate students who wish to gain valuable experience in research through a summer internship at the Neuroethics Research Unit. Requirements include:Undergraduate studies in a relevant discipline (e.g., neuroscience, social science, philosophy)An interest in exploring the ethical, clinical, research and policy aspects of neuroscienceIndependent and self-motivated Positive, collegial, enthusiastic attitudePrevious experience with literature reviewsVery good communication and interpersonal skillsPublication and scientific communication experience an assetInterdisciplinary teamwork experienceGenuine interest in neuroethicsWritten and spoken English or FrenchVery good knowledge of the Office suiteEnglish
1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity English French optional
1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity English French optional
1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity English French optional
1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity English French optional
1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity English
1. Interested in diversity of context;2. Adaptability and flexibility;3. Critical appraisal of literature;4. Capacity to adequately capture the essence of the reviewed literature in English;5. Capacity to derive flow charts to retrieve and analyze literature under the guidance of the research team members;6. Flexibility to discuss and exchange with team members based in Canada and in India (collaborative project);7. Good command of softwares such as Microsoft Word, Excel, Power point;8. Interest in learning how to create, enter, clean, manage and interpret data on Excel sheets;9. Imagination, enthusiasm, professional rigor and creativity English

Compétences développées pendant le cours de la formation : Physicochimie (formulation, caractérisation des nanoparticules). Physique (études par microscopie, analyse de données).This research project is very applied. The student will be integrated in a dynamic team of researchers whose activities are very diverse. This stimulating environment will certainly enrich the training of the student.Both English and Frenchno other language
Compétences développées pendant le cours de la formation : Physicochimie (formulation, caractérisation des nanoparticules). Physique (études par microscopie, analyse de données, microfabrication (photolythographie, design CAD).This research project is very applied. The student will be integrated in a dynamic team of researchers whose activities are very diverse. This stimulating environment will certainly enrich the training of the student.Both English and Frenchno other language
L'étudiant devra avoir une bonne connaissance en conception mécanique ainsi qu'une connaissance de base de logiciels comme Rhino3D, Paraview et Hypermesh. De plus, l'étudiant doit avoir une certaine connaissance des algorithmes d'optimisation.Une connaissance du langage de programmation Python est également un atout appréciable pour implémenter de nouvelles fonctions dans Paraview. Des connaissances en optimisation topologiques peuvent être un atout. Both English and French
 L'étudiant sélectionné doit être à l'aise avec le langage C/C++, dans lequel l'essentiel du développement est effectué. Une connaissance du langage MATLAB est également appréciable, mais sans être essentielle. L'étudiant doit aussi avoir des connaissances en l'algèbre linéaire et en mécanique du solide dans l’espace (e.g. calcul de couples à partir de vecteurs forces, matrice d'inertie, matrice de rotation, équations de Lagrange, etc.). Finalement, des connaissances anatomiques de base du bas du corps est également un atout pour faciliter l'implémentation.Both English and French
Le candidat doit avoir un niveau intermédiaire à avancé en programmation C/C++. Étant donné que la majorité des calculs est effectuée en utilisant des matrices, le candidat doit de plus maitriser l'algèbre linéaire. Une formation en mathématiques appliquées ainsi que des connaissances de base des logiciels MATLAB et GIT sont des atouts.Both English and French
L’étudiant recherché doit avoir un bagage en génie logiciel, jeux vidéo ou en génie informatique. Des compétences en algorithmique, architecture de logiciel et programmation en Unity 3D sont requises. Des expériences avec la Kinect et la Wii Balance Board seront valorisées. Aussi, des connaissances de base en kinésiologie et en réadaptation seront un atout.Both English and French
Un(e) étudiant(e) avec une formation en mathématiques appliquées ou en génie du logiciel est attendu(e). Le candidat doit avoir une base solide en algèbre linéaire. De plus, le candidat doit avoir des bases de programmation que ce soit en Matlab et/ou C++. Finalement des connaissances de bases en mécanique des solides serait un atout.Both English and French

Successful candidate(s) will be involved in research projects of the Laboratory of Animal Molecular Virology under the supervision of Dr. Levon Abrahamyan.  Familiarity with cell culture techniques, cell based assays using mammalian cellsand molecular biology or virology techniques such as PCR, protein assays, ELISA, ultracentrifugation, DNA and RNA extraction are desired but not required. The candidate(s) should be able to: exercise scientific judgment, execute research tasks and learn  novel techniques. He/she is a highly motivated and collaborative team player, with good organizational and communication skills.  French will be considered an asset.  Candidate must be comfortable working with animal viruses.To the candidates: 1) Experience in mammalian cell culture and molecular biology is highly desirable. 2) Experience and knowledge in virology, RNA biology and biochemical techniques an asset.3) English imperative (spoken and written), French (spoken and read will be considered an asset). 4) University of Montreal is a francophone university, but English is also used in the laboratory as the medium of instruction. 3) Our Faculty of Veterinary Medicine is located in Saint-Hyacinthe, 75 km east of Montreal.English
Because the primary role of the student sought is to participate with bioinformatics research and software development, s/he should have very strong programming skills in a relevant language (C/C++, Python, Perl) and familiarity with relational databases (MySQL). Ideally the student would also have experience in HTML authoring (e.g. HTML5, PHP, JavaScript).  Background courses in biology (molecular biology, cancer biology, etc) are a significant advantage but are not required. The student should be self-motivated and capable of working effectively with a high level of professionalism.English
Ideal students for the project have a strong quantitative and technical background related to the project obtained through previous experiences or course work in geosciences, meteorology, environmental science, ecology, physics, etc. Some high-latitude or other wilderness/outdoor experience is desirable as the project involves two field trips to SOBS. In addition, the student possess the ability to work independently under guidance and effectively as part of a team comprising researchers from various Canadian universities and provincial and federal government agencies. The Université de Montréal is a francophone university so some knowledge of French is of great advantage but not mandatory. English
Ideal students for the project have a strong quantitative background related to the project obtained through previous experiences or course work in geosciences, meteorology, environmental science, ecology, physics, etc. Some high-latitude or other wilderness/outdoor experience is desirable as the project involves one or two field trips to SOBS. In addition, the student possess the ability to work independently under guidance and effectively as part of a team comprising researchers from various Canadian universities and provincial and federal government agencies. The Université de Montréal is a francophone university so some knowledge of French is of great advantage but not mandatory.English
The selected candidate will work under the direct supervision of the principal investigator. The proposed objectives will allow the students to achieve a good understanding of the ovarian physiology. She/He should display appropriate skills in the manipulation of nucleic acids (DNA/RNA) and proteins. It is important that the students have a background in the areas of Biomedical sciences, Biochemistry or molecular biology and have some basic understanding of the main molecular methods in relation to the control of ovarian function. Other expected skills include good communication, detail-oriented, team work and self-motivation. Basic technical skills and short learning curve are valuable.English
1- Matlab programming skills2- Some notions about Linux operating system3- Interest in biomedical research4- Mathematically-oriented problem solving skills5- Background: B.Sc. student in mathematics/physics or electrical/computer/biomedical engineering or equivalent6- Basic knowledge in signal processing would be usefulEnglish
The student should be familiar with the following  topics.1) definition and basic properties of groups.2) modular arithmetic and quadratic equations in modular arithmetic (Legendre symbol, quadratic reciprocity).Knowledge on the theory of elliptic curves is preferred but not strictly necessary. We speak both English and French. The department's language is French, but many of the research activities (such as a student's seminar in analytic number theory) take place in English. It is not necessary for the student to speak both languages but understanding of English is highly desirable. The professor also speaks Spanish.English

L'étudiant doit avoir des connaissances de base de laboratoire. Il devrait également avoir des connaissances concernant différentes méthodes de biologie moléculaire et devrait être à l'aise à travailler avec des souris. Both English and French
L'étudiant doit avoir des connaissances de base de laboratoire. Il devrait également avoir des connaissances concernant différentes méthodes de biologie moléculaire. Il devrait également être à l'aise à travailler avec des souris.Aucun Both English and French
Connaissance ou intérêt pour la vitamine D ou la nutrition Bonne habileté de programmation en SAS, SPSS ou R Bonnes compétences pour analyses statistiques avec des modèles de régressionConfortable avec la manipulation des bases de données Excellentes compétences en écriture en anglaisLooking for a bright candidate with biostatistical skills who is interested in publishing work in the medical literatureBoth English and French
Connaissance ou intérêt dans les maladies allergiques, immunologie et / ou asthmeBonne habileté de programmation en SAS, SPSS ou R est un atoutBonnes compétences pour les analyses statistiques simples Confortable avec la manipulation des bases de données Excellentes compétences en écriture en anglaisLooking for a bright, enthusiastic student with biostatistical skills and interest in child's health.Both English and French
Knowledge or interest in asthma, adherence and/ human behaviorGood programming skills on SAS, SPSS or RGood statistical skills to perform analysis with simple regression modelsComfortable with manipulation of databasesExcellent writing skills in EnglishLooking for a bright, enthusiastic student with biostatistical skills and interest in child's health.Both English and French
Knowledge or interest in asthma in children or lung physiologyGood programming skills on SAS, SPSS or RGood statistical skills to perform analysis with simple regression modelsComfortable with manipulation of large databasesExcellent writing skills in EnglishLooking for a bright, enthusiastic person with biostatistical skills with an interest in child health and lung functionBoth English and French
Knowledge or interest in asthma, nursing, or organization of careGood programming skills on SAS, SPSS or R is an advantageSkills to perform simple statistical analyses Comfortable with interrogation of databasesExcellent writing skills in EnglishLooking for a bright, enthusiastic student with some biostatistical skills and great interest in care managementBoth English and French
Intérêt pour la fonction pulmonaire et pour la santé de l'enfantBonne connaissance de la physiologie pulmonaireExcellente compréhension des tests statistiques de baseExcellentes compétences en écriture en anglaisLooking for a bright, enthusiastic student with interest in child lung physiology and excellent writing skillsBoth English and French

L'étudiant(e) devra avoir des connaissances de base en écologie, en géographie physique ou en environnement. Une formation sera offerte pour l'aider à maîtriser les techniques utilisées dans le cadre de ce projet, mais il serait souhaitable que l'étudiant(e) aie une expérience minimale en laboratoire (manipulations de produits chimiques, manipulation d'un microscope) et sur le terrain (prélèvement d'échantillons d'eau ou de sols). L'étudiant(e) sera amené à travailler à l'occasion sur le terrain et devra donc avoir un intérêt pour le travail physique en zones sauvages. Enfin, la capacité de lire des articles scientifiques en anglais est nécessaire.  French
Ideal students for the project have a strong quantitative background related to the project obtained through previous experiences or course work in geosciences, meteorology, environmental science, ecology, physics, etc. Some high-latitude or other wilderness/outdoor experience is desirable as the project involves one or two field trips to SOBS. In addition, the student possess the ability to work independently under guidance and effectively as part of a team comprising researchers from various Canadian universities and provincial and federal government agencies. The Université de Montréal is a francophone university so some knowledge of French is of great advantage but not mandatory.English

Le projet proposé est parfaitement adapté pour un étudiant ayant un intérêt en Sciences biomédicales ou en ingénierie biomédicale.Une expérience de laboratoire en biochimie ou en biologie moléculaire ou cellulaire est un atout mais pas obligatoire.Une bonne compétence en anglais ou en français (compréhension et expression) est nécessaire. L'équipe est multilingue (français, anglais, espagnol).Une motivation à apprendre de nouveaux concepts scientifiques et techniques est essentiel.Une volonté de travailler en tant que membre d’une équipe est essentielle.Both English and French
L'étudiant devrait avoir un background en biologie/microbiologie; une connaissance des techniques standards utilisées en microbiologie (e.g. préparation de milieux de culture, techniques aseptiques, utilisation d'un lecteur de plaques à 96 puits, utilisation d'un microscope) est un atout.Veuillez noter que la Faculté de médecine vétérinaire de l'Université de Montréal est située à St-Hyacinthe et non à Montréal. Le stagiaire devra donc avoir un logement à St-Hyacinthe.Both English and FrenchNe s'applique pas

The selected candidate will work under the direct supervision of the principal investigator. The proposed objectives will allow the student to achieve a good understanding of the ovarian physiology. She/He will develop appropriate skills in the manipulation of nucleic acids (DNA/RNA) and proteins. It is important that the students have a background in the areas of Biomedical sciences, Biochemistry or molecular biology and have some basic understanding of the main molecular methods in relation to the control of ovarian function. Other expected skills include good communication, detail-oriented, team work and self-motivation. Basic technical skills and short learning curve are valuable.English



Intérêt pour la recherche scientifique. Une expérience préalable du travail en laboratoire est souhaitée mais non obligatoire. L’étudiant devra montrer une capacité à l’organisation et faire preuve de minutie afin de collecter et analyser les sédiments. Une expérience ou un intérêt pour les techniques en microscopie est souhaitable. L’étudiant devra par ailleurs faire preuve d’autonomie et de capacités pour le travail en équipe. French
Bonne connaissance de la physiologie pulmonaireExcellente compréhension des tests statistiques de baseExcellentes compétences en écriture en anglaisLooking for a dynamic, enthusiastic student.Both English and French
Les compétences requises comprennent: la programmation de l'expérience dans Matlab, R, ou Python; expérience dans l'analyse des bases de données climatologiques et séries chronologiques; et vaste expérience dans l'analyse des images de télédétection. La résolution de problèmes avancés et les caractéristiques des pensées indépendantes sont très recherchés pour ce poste. Travailler au sein du laboratoire avec d'autres étudiants qui travaillant sur les mêmes ou différents projets, des compétences telles que la capacité de communiquer efficacement dans un contexte de groupe. Les compétences dans la préparation des résultats scientifiques pour des conférences et des articles seront nécessaires et développés.Both English and Frenchn/a
L’étudiant devrait posséder une formation en psychologie et/ou en neurosciences. Des connaissances en statistiques, EEG et en programmation seraient un atout.L’étudiant aura l’opportunité de travailler au sein de l’environnent stimulant de l’UQTR. Il se joindra aux équipes de recherche du Dr. Hétu et du Dr. Brisson et profitera de l’environnement dynamique du CogNAC (groupe de recherche en neurosciences cognitives de l’UQTR) offrant des rencontres et des ateliers scientifiques durant tout l’été. Il est attendu que l’étudiant contribue à la vie sociale du laboratoire ainsi qu’aux activités scientifiques. En retour, il bénéficiera du support et du savoir des autres étudiants.Both English and French
L'étudiant doit posséder d'excellentes compétences de recherche, être familier avec les principales bases de données bibliographiques, disposer de compétences analytiques de haut niveau, et démontrer un intérêt marqué pour le fonctionnement des systèmes politiques d'une diversité de pays. No comments Both English and FrenchEither: Chinese, Russian, Spanish, Dutch, Arabic
Mon laboratoire souhaiterait accueillir un étudiant motivé, organisé et doté d'une excellente curiosité scientifique. L'étudiant devrait avoir des notions théoriques et/ou pratiques concernant certaines techniques de biologie moléculaire comme l'immunobuvardage de type Western (Western blot). La capacité de travailler en équipe est un atout important. De plus, la capacité de travailler avec des animaux de laboratoire constitue un atout intéressant mais non essentiel. La maîtrise de la langue française et/ou anglaise est également un atout important. Both English and French
Mon laboratoire souhaiterait accueillir un étudiant motivé, organisé et doté d'une excellente curiosité scientifique. L'étudiant devrait avoir des notions théoriques et/ou pratiques concernant certaines techniques de biologie moléculaire comme l'immunobuvardage de type Western (Western blot). La capacité de travailler en équipe est un atout important. De plus, la capacité de travailler avec des animaux de laboratoire constitue un atout intéressant mais non essentiel. La maîtrise de la langue française et/ou anglaise est également un atout important.Both English and French
Idéalement, l'étudiant(e) aurait reçu une formation en biologie/écologie. L'étudiant(e) travaillera un assez grand nombre d'heures pour mettre sur pied et récolter des expériences en pots, donc devrait être enclin à jouer dans la terre! Il n'y a aucun prérequis formel du point de vue de la formation en microscopie, mais il y aura un part des observations des champignons mycorhiziens qui se fera au microscope.Both English and French
L'étudiant(e) devrait avoir des connaissances de base et de l'expérience dans la culture des microorganismes, en milieu solide ou liquide. Puisque l'étudiant(e) travaillera aussi sur les traits génomiques, des aptitudes en laboratoire pour effectuer l'extraction de l'ADN et l'amplification par PCR seraient un atout. Toutefois, ces dernières ne sont pas essentielles et peuvent aisément être apprises pendant le projet.Both English and French
Idéalement, l'étudiant(e) devrait avoir une formation de base en biologie/écologie. De l'expérience en horticulture, ou avec les expériences en pots avec des plantes seraient un atout, mais n'est pas obligatoire. Ce projet n'implique pas de connaissances spécialisées en laboratoire qui ne peuvent être apprises durant le stage, donc si le projet vous intéresse, n'hésitez pas à appliquer!Both English and French
L’étudiant devrait posséder une formation en psychologie et/ou en neurosciences. Il devra avoir eu des expériences en analyse d’EEG. Des expériences en programmation seraient un atout.L’étudiant aura l’opportunité de travailler au sein de l’environnent stimulant de l’UQTR. Il se joindra à l’équipe de recherche du Dr. Hétu et profitera de l’environnement dynamique du CogNAC (groupe de recherche en neurosciences cognitives de l’UQTR) qui offre des rencontres/ateliers scientifiques durant tout l’été. Il est attendu que l’étudiant contribue à la vie sociale du laboratoire ainsi qu’aux activités scientifiques. En retour, il bénéficiera du support et du savoir des autres étudiants.Both English and French
• Détenir un B.Sc. sciences de la santé ou dans une discipline connexe• Bonne aptitudes en relations interpersonnnelles et de communication• Avoir un intérêt pour la recherche en asthme et la recherche clinique • Motivation• La maîtrise de l’anglais et du français, écrit et oral, est essentielle. Both English and French
• Détenir un B.Sc. sciences de la santé ou dans une discipline connexe• Maîtrise des concepts de statistiques de base et l’utilisation d’un programme d’analyse statistique• Bonne aptitudes en relations interpersonnelles et de communication• Avoir un intérêt pour la recherche en asthme et la recherche clinique • Motivation• La maîtrise de l’anglais et du français, écrit et oral, est essentielle.Both English and French

 L'étudiant devra être compétent en traitement de données et avoir des bases de statistiques pour effectuer, sous supervision, l'analyse des données de comportement et d'imagerie. Il devra avoir de bonnes qualités relationnelles pour interagir avec les différentes équipes impliquées et les participants (certains autistes) de l'étude. French
Biologie cellulaire, inflammation, culture cellulaire, PCR en temps réel, Western blot, immunohistochimie, histologie, manipulation des animaux, French
Excellent research capacities, advanced writing skills, able to multitask, organizedEnglish

Capacité de lire des publications scientifiques en anglais; Expérience de laboratoire dans la synthèse organique; Bonnes connaissances sur la chimie des polymères, les méthodes de polymérisation et les techniques de caractérisation; Compétences en communication en anglais ou en français.Students should supply transcripts of the courses taken. Reference letters from lab supervisors will be helpful.Both English and French
The student should have a strong background in biochemistry including laboratory experience with quantitative and structural approaches. Interest and experience in microbiology (bacteriology) and in the biology of pathogenic bacteria would be an asset. English

L'étudiqnts nous aidera à mieux comprendre ces relations en apportant de nouvelles idées et en proposant d'autres problème reliés. The project is led by Dr, Gena Hahn and Dr. Ben SeamoneBoth English and French
L'étudiant aura des (bonnes) connaissances de la théorie des graphes et une aptitude pour la résolution de problèmes. Connaissance en algorithmique est en programmation sont un atout fort.The project is directed by Dr. Gena hahn and Dr. Ben Seamone.Both English and French
L'étudiant aura des (bonnes) connaisssances de la théorie des graphes et une aptitudue pour la résolution de problèmes. Une bonne connaissance de programmation serait un atout mais n'est pas essentielle.As noted in the description, the team is led by Dr. Gena Hahn and Dr. Ben Seamone.Both English and French
L’étudiant(e) va développer une expertise avancée en biomécanique au niveau de la  capture de mouvement, de l'électromyographie de surface, de la dynamométrie isocinétique et de la programmation Matlab. Le candidat devra avoir une expérience de base dans au moins un de ces champs d'expertise. Il/elle sera formé sur l'équipement et travaillera en collaboration avec un étudiant au doctorat. Le candidat devra être en mesure de comprendre les exigences musculo-squelettiques des tâches étudiées. Son/sa formation peut être en sciences du sport (biomécanique), génie biomédical ou physiothérapie. Both English and French

You are expected to have basic gene sequencing experience including how to isolate DNA, clone DNA, use a PCR machine,  and determine sequences on a gel. You'll also need to throw a frisbee, because we sometimes play frisbee golf over an extended lunch break.The Cameron lab is comprised of palaeontologist, molecular biologists, comparative biologists, mechanical engineers and evolutionary theorists. The research environment is dynamic, integrative and collaborative. You will work on a project with independence, with guidance whenever needed, but will be asked to read papers outside of your project so that you can participate in lab meetings. These are enjoyable events, where ideas are encouraged, experiments are designed, and frisbee games are played. Outside of the lab Montreal, recently rated by students as the best city in the world for university students, is a safe and culturally diverse city, with many festivals, parks, restaurants and people to explore.English
Comme ceci est un projet de la biologie cellulaire, les futurs étudiants devraient avoir une expérience solide en biologie cellulaire, la biologie moléculaire, la biochimie, la génétique, ou dans une discipline connexe. Ils devraient présenter une bonne connaissance de l'informatique et avoir au moins une compréhension de base des statistiques. La curiosité scientifique, l'auto-motivation et un fort désir d'apprendre sont également attendus et comme est une capacité à travailler dans un environnement de petite équipe soudée. Both English and French
The student is expected to have excellent social skills and should be capable of interacting easily with others. The student is expected to master the bases of word processing and data processing with softwares such as Word and Excell for example. The student is expected to have the motivation to learn how to handle technical material used to record and to analyze voice. The student is expected to be conscientious. Both English and French
L'étudiant(e) doit avoir de bonnes compétences sociales et être capable d'interagir facilement avec d'autres personnes. L'étudiant(e) doit maîtriser les bases informatiques de traitement de texte, et de traitement de fichiers de données tel que les programmes Word et Excel par exemple. L 'étudiant(e) doit avoir envie d'apprendre de nouvelles compétences liées à la manipulation de matériel technique d'enregistrement et d'analyse vocale.L'étudiant(e) doit être de nature consciencieux(se). Both English and French

Biologie cellulaire, chimie des polymères, immunologie, PCR en temps réel, Western blot, culture cellulaire, ELISA, histologie, immunohistologie, manipulation des animauxFrench
L’étudiant(e) va développer une expertise avancée en biomécanique au niveau de la  capture de mouvement, de l'électromyographie de surface, de la dynamométrie isocinétique et de la programmation Matlab. Le candidat devra avoir une expérience de base dans au moins un de ces champs d'expertise. Il/elle sera formé sur l'équipement et travaillera en collaboration avec un étudiant au doctorat. Le candidat devra être en mesure de comprendre les exigences musculo-squelettiques des tâches étudiées. Son/sa formation peut être en sciences du sport (biomécanique), génie biomédical ou physiothérapie. Both English and French

You are expected to have basic gene sequencing experience including how to isolate DNA, clone DNA, use a PCR machine, and determine sequences on a gel. You'll also need to throw a frisbee, because we sometimes play frisbee golf over an extended lunch break.The Cameron lab is comprised of palaeontologist, molecular biologists, comparative biologists, mechanical engineers and evolutionary theorists. The research environment is dynamic, integrative and collaborative. You will work on a project with independence, with guidance whenever needed, but will be asked to read papers outside of your project so that you can participate in lab meetings. These are enjoyable events, where ideas are encouraged, experiments are designed, and frisbee games are played. Outside of the lab Montreal, recently rated by students as the best city in the world for university students, is a safe and culturally diverse city, with many festivals, parks, restaurants and people to explore.English
L'étudiant doit avoir une certaine connaissance en optimisation continue non linéaire, incluant les méthodes exactes et les approches heuristiques. En particulier, l'étudiant doit être familier avec les méthodes de descente et de Newton, et les métaheuristiques telles que le recuit simulé et l'optimisation par essaim particulaires. Il/elle doit avoir une certaine expérience dans la mise en œuvre numérique de ces méthodes. L'étudiant doit également présenter une solide formation en probabilités et statistiques, y compris les propriétés asymptotiques. Des connaissances en simulation numérique sont souhaitables.Both English and French
L'étudiant doit avoir de solides compétences analytiques, permettant de construire et d'interpréter des expériences numériques, et a une bonne connaissance de la théorie de propability et l'analyse statistique. Il / elle doit avoir de bonnes capacités de programmation, de préférence en C/C++. Une connaissance de base de l'optimisation non linéaire sera également utile, ainsi que quelques connaissances de l'économétrie et de l'analyse des choix discrets. L'étudiant doit avoir une bonne intuition afin d'améliorer le cadre expérimental et être capable de résumer les principaux résultats de travaux scientifiques liés au problème.Both English and French
Un profil de formation en sciences pharmaceutiques, biologiques ou biomédicales est recherché, idéalement conjugué à une expérience préliminaire de travail en laboratoire, même limitée. L'étudiant doit démontrer une aptitude pour le travail d'équipe, et un grand sens d’organisation et de rigueur scientifique.Both English and French

Students should have a basic training in molecular and cell biology. Additional experience in microscopy and/or bioinformatics would be useful but is not required.English
L’étudiant devra avoir suivi des études en biologie, pharmacologie, biochimie ou sciences biomédicales. Il ne devra pas avoir peur de manipuler des rats ou souris. Une expérience en laboratoire (ou travaux pratiques) est souhaitée. Des notions sur le système nerveux central, la vision et les mécanismes inflammatoires seraient un atout.Both English and French
L’étudiant devra avoir suivi des études en biologie, psychologie ou sciences biomédicales. Une expérience avec des sujets humains est souhaitée. Des notions sur le système nerveux central, la vision et les neurotransmetteurs seraient un atout.Both English and French
L’étudiant devra avoir suivi des études en biologie, biochimie, psychologie ou sciences biomédicales. Il ne devra pas avoir peur de manipuler des rats ou souris ni de participer à des chirurgies. Une expérience en laboratoire (ou travaux pratiques) est souhaitée. Des notions sur le système nerveux central, la vision et les neurotransmetteurs seraient un atout.Both English and French

Motivation, curiosity, critical thinking. Background training in basic biochemistry and molecular biology, some familiarity in protein purification and characterization.English
Aucune expérience préalable ou de compétences spécifiques sont nécessaires. Une connaissance ou une expérience des techniques de laboratoire de base (Western blot, PCR ...) ou le travail avec les animaux est un atout.Welcome to medical students however be aware this project is fundamental research.Both English and French
Essential skills for this project require basic organic and inorganic synthesis and ease with the interpretation of simple NMR spectra. Other skills will be taught during the internship, if required, and might include: air-sensitive techniques (glove box, Schlenk), independent recording of NMR spectra, kinetic analyses, polymer analyses and characterization. Montreal is a bilingual city. While knowledge of French is advantageous, it is not necessary either for conduction of this project, nor living in Montreal.Basic communication skills in English are essential, as well as the ability to read and understand current research articles published in English. Most member of the group speak, however, French and communication in the group can be conducted in French if required/desired.  English
L’étudiant devrait connaitre les techniques utilisées dans un laboratoire de chimie telles que la préparation de solutions avec une concentration connue d'un étalon.  Une formation de base en spectrométrie de masse est aussi importante. En général, un étudiant de premier cycle en chimie ou biochimie serait bien qualifié pour ce stage. De plus, des étudiants en génie environnemental et génie chimique ou en sciences atmosphériques seraient aussi de bons candidats.  Il ne faut pas que les étudiants connaissent l'échantillonnage environnemental, mais cela est qualification préférée.  The student should be proficient in English OR French. L'étudiant devrait parler Anglais OU Français.Both English and French
L'étudiant devra être compétent en traitement de données (data science) et avoir des bases de statistiques pour effectuer, sous supervision, l'analyse des données de comportement et d'imagerie (IRMf, EEG, MEG).Une expérience avec des logiciels de neuro-imagerie serait souhaitable (Brainstorm, FSL ou équivalent). Des bonnes connaissances en code (Matlab, R voire Python) sont un plus.Il devra avoir de bonnes qualités relationnelles pour interagir avec les différentes équipes internationales impliquées et les participants (certains autistes) de l'étude. Une expérience avec des personnes avec TSA constituerait un avantage. Un niveau d'anglais formel est requis.Both English and French
L'étudiant aura des (bonnes) connaisssances de la théorie des graphes et une aptitudue pour la résolution de problèmes.Both English and French

Je recherche un étudiant en médecine vétérinaire qui s'intéresse à la médecine et chirurgie des grands animaux, en particulier les bovins. L'étudiant devra posséder une certaine autonomie et démontrer de la rigueur et de la constance dans les manipulations à effectuer. Il devra également être en mesure d'utiliser les logiciels de traitement de texte (ex: Word) et chiffrier Excel.Aucun. French
Je recherche un étudiant en médecine vétérinaire ou en agronomie ou en biologie animale avec un intérêt pour les élevages vache-veau (allaitants). L'étudiant devra être en mesure d'utiliser les logiciels Word et Excel. Il devra être capable de lire et d'écrire en anglais, car le projet de recherche fait partie du Réseau pancanadien de surveillance des troupeaux vache-veau, ce qui requiert la traduction des questionnaires ou sondages et des données récoltées avant leur envoi au réseau. La principale langue de travail demeure le français. Les communications avec la majorité des éleveurs s'effectuera également en français.. French
We are looking for open-minded and visionary students able to imagine emerging trends in the field of Dispute Resolution. We hope to create a team of maximum 4 top researchers digging into academic and practice knowledge developed worldwide to back up original and promising ideas. We are looking for team players willing to respectfully share their ideas and listen to others. English

Le stagiaire doit avoir une formation en chimie, physique, ingénierie, toute technologie de micro-ondes étroitement liés sur le terrain, la spectroscopie Raman, la catalyse, la science des matériaux ou appliqué l'analyse des données;Le stagiaire doit avoir une aisance en mathématique et savoir programmer (Matlab, Labview);Le stagiaire doit être capable de travailler de façon autonome, avoir des compétences en communication et être conscencieux avec les équipements de pointe;Une bonne connaissances de la langue française est importante. La connaissance de l'anglais est considérée comme un atout.Both English and French
L'étudiant doit avoir de bonnes bases en mécanique des fluides, quelques bases en méthodes numériques et un goût pour la programmation.Both English and French
L'étudiant doit avoir de bonnes bases en mécanique des fluides, et en méthodes numériques et un goût pour la simulation.Both English and French
L'étudiant doit avoir de bonnes bases en mécanique des fluides, et en transferts thermiques.Both English and French
L'étudiant doit avoir de bonnes bases en mécanique des fluides, thermodynamique et en méthodes numériques.Both English and French



Avec une bonne connaissance des procédés de micro et nanofabrication et un goût prononcé pour le travail expérimental dans des environements de haute technologie, le candidat devra être motivé par le développement rigoureux de procédés technologiques. De bonnes communications pour interagir avec les étudiants, les chercheurs et le personnel technique, ainsi que pour documenter les procédés établis sont également nécessaires.Both English and French
Avec une bonne connaissance des procédés de micro et nanofabrication et un goût prononcé pour le travail expérimental dans des environements de haute technologie, le candidat devra être motivé par le développement rigoureux de procédés technologiques. De bonnes communications pour interagir avec les étudiants, les chercheurs et le personnel technique, ainsi que pour documenter les procédés établis sont également nécessaires.Both English and French
L'étudiant doit poursuivre des études dans le domaine de la chimie. L'étudiant sera supervisé quotidiennement par un étudiant gradué de mon groupe, mais devrait posséder un certain niveau d'autonomie. Une connaissance de base en chimie de synthèse (e.g. Chromatographie flash, préparation de l'expérience) est donc nécessaire. Un intérêt particulier pour la chimie organique est souhaitable. De l’expérience dans un groupe de recherche en chimie organique serait un plus. Ce terme de travail fournira à l'étudiant une première expérience dans: 1) la synthèse multi-étapes de composés utiles; 2) le domaine du développement des méthodes de synthèse.Both English and French
L'étudiant doit poursuivre des études dans le domaine de la chimie. L'étudiant sera supervisé quotidiennement par un étudiant gradué de mon groupe, mais devrait posséder un certain niveau d'autonomie. Une connaissance de base en chimie de synthèse (e.g. Chromatographie flash, préparation de l'expérience) est donc nécessaire. Un intérêt particulier pour la chimie organique est souhaitable. De l’expérience dans un groupe de recherche en chimie organique serait un plus. Ce terme de travail fournira à l'étudiant une première expérience dans: 1) la synthèse multi-étapes de composés utiles; 2) le domaine du développement des méthodes de synthèse.Both English and French
Nous cherchons quelqu'un avec un bon bagage de connaissances en mathématiques. Il est aussi nécessaire d'avoir une certaine familiarité avec un langage de programmation comme MATLAB, VBA, R ou C. Des connaissances en finance et/ou en actuariat ne sont pas requises mais constituent un grosplus.Both English and French
L'étudiant devra être familier avec les techniques expérimentales de la mécatronique. Une connaissance des ultrasons est un atout.Both English and French
L'étudiant(e) sélectionné(e) devra être très motivé(e), créatif(ve) et travaillant(e). L'étudiant(e) devra avoir une bonne formation en biologie moléculaire et en biochimie. Un désir d'apprendre et une volonté de répondre à des questions biologiques importantes sont également des qualités que nous recherchons chez les étudiant(e)s potentiel(le)s.both English and Frenc
Connaissances de base em mécanique des solsWillingness to work in the field for long hours, performing various tests using many different equipment. Willingness to perform characterization tests in the soil mechanics laboratory.Possibilité de travailler sur le terrain pendant de longues heures, en effectuant différents tests en utilisant de nombreux équipements différents. Possibilité d'effectuer des tests de caractérisation dans le laboratoire de la mécanique des sols, dont certains nécessitent une attention particulière aux détails.Both English and FrenchNo

We are looking for students with general science background and knowledge of molecular biology. In addition we developing project detecting animal movements, so if you know R , Python or OPENCV we can have fun in programming.  Most importantly, we are looking for highly motivated individuals with excellent academic standings and good team playersEnglish
1. Intermediate programming skills (R and/or Matlab)2. Basic / intermediate understanding of financial markets and securities3. Strong reading, understanding and analysis skillsThe student will either have a background in finance (or economics) with complementary programming skills or have a background in other fields (e.g. computers, physics, mathematics, sociology, etc.) with a knowledge of financial markets and securities. A basic knowledge of network theory is as asset. The student must be very autonomous and show initiatives. The student must speak and write in english or frenchEnglish

Intérêt pour la finance corporative, fusions et acquisitions et la corruption.Both English and French
Nous recherchons une candidate ou un candidat avec un excellent parcours académique et une formation en microbiologie, biochimie ou biologie moléculaire.Une expérience antérieure de travail en laboratoire est souhaitable mais pas indispensable.La candidate ou le candidate devra être confortable à travailler dans un laboratoire de confinement biologique de niveau 2 et à manipuler des microorganismes pathogènes de même niveau de confinement (Salmonella enterica, Vibrio cholerae).Both English and French

We are seeking a student with an excellent academic record and a microbiologist, biochemist or molecular biologist background.Previous laboratory work experience is preferred but not mandatory.The student must be comfortable with working in level 2-biosafety laboratory and handling pathogenic microorganisms (Salmonella enterica, Vibrio cholerae).English
-Capacité à travailler à l’extérieur pour plusieurs heures-Connaissances de base en écologie-Capacité à travailler en équipe-Expérience dans la capture et manipulation de micro mammifères (optionnel)La plupart des activités de recherche se dérouleront au site d'étude de la population dans le sud du Québec, Canada. Most research activities will take place at the population study site in southern Québec, Canada.Both English and French
même commentaire Any person wishing to apply should be highly motivated, dynamic and autonomous. Knowledge:Candidate should have prior knowledge in engineering (environmental, civil, chemical or sustainable) with a desire to perform a research project and to develop their skills.Skills/Abilities/Aptitudes:Problem solving, Critical thinking, RigorousSelf-motivated, Desire to learn.Team work, Ability to communicate and work with othersI look forward to hosting and mentoring you here at UdeS.All the best,Professor. Ben AmorBoth English and French
même commentaire. Any person wishing to apply should be highly motivated, dynamic and autonomous. Knowledge:Candidate should have prior knowledge in engineering (environmental, civil, chemical or sustainable) with a desire to perform a research project and to develop their skills.Skills/Abilities/Aptitudes:Problem solving, Critical thinking, RigorousSelf-motivated, Desire to learn.Team work, Ability to communicate and work with othersI look forward to hosting and mentoring you here at UdeS.All the best,Professor. Ben AmorBoth English and French
Étudiant vivement intréssé apprendre une multitude d'approches utilisées en biologie moléculaire et cellulaires. La formation incluera également l'apprentissage des méthodes de cultures des levure et de leurs manipulations génétiques.Both English and French
Étudiant vivement intéressé à apprendre une multitude d'approches utilisées en biologie moléculaire et cellulaires. La formation incluera également l'apprentissage des méthodes de cultures de levure et de leurs manipulations génétiques.Both English and French
Quoiqu’une expertise en biologie moléculaire et cellulaire serait considérée comme un atout, je recherche avant tout un(e) étudiant(e) dynamique, motivé(e) et qui est prêt(e) à travailler en équipe.Aucun Both English and FrenchNon
Ce projet est le mieux adapté aux étudiants qui apprécient vraiment le travail sur le terrain et d'équipe, parfois dans des conditions climatiques difficiles. Une connaissance des approches d'échantillonages sur le terrain est un atout.Both English and French

L'étudiant devra avoir un esprit de synthèse, être en mesure de lire, comprendre et interpréter des écrits scientifiques en éducation. Cette personne devra avoir une bonne connaissance des démarches de recherches scientifiques en sciences humaines. Avoir mené des entrevues semi-dirigéee serait considéré comme un atout.Une grande capacité à collaborer, communiquer, une autonomie et un esprit d'initiative sont des qualités indispensables. Ce projet pourrait ouvrir sur la possibilité de réaliser une maitrise en éducation à la faculté d'éducation de l'Université de SherbrookeFrench
L'étudiant qui postulera pour ce travail devra être intéressé par le domaine de la formation professionnelle et avoir des connaissances théoriques dans l'un des domaines suivants : ergonomie, psychologie du travail, éducation pour adultes, ingénierie de formation, ethnographie ou équivalent. L'expérience dans la recherche n'est pas requise. L'étudiant devra être autonome dans l'utilisation des équipements vidéo et audio (caméras et enregistreurs numérique grand public).French
The skills required include experience in mechanical actuation and control and/or programming experience in Python or similar a language.  Image processing methods and/or web development experience are also helpful.  In general, a background in Mechanical or Mechatroncis Engineering or Computer Science would be suitable for the project.  Experience in LabView or CompaqRIO programming is also an advantage.English
The skills required include experience in mechanical actuation and control and/or programming experience in Python or similar a language.  Image processing methods and/or web development experience are also helpful.  In general, a background in Mechanical or Mechatroncis Engineering or Computer Science would be suitable for the project.English

Required skills* A good knowledge of statistical physics and of quantum mechanics (2 courses each preferably)* Some experience with programming.* To have a taste for mathematics and theoretical physics* Excellent grades in the theoretical physics and mathematics classes.English
Required skills* A good knowledge of statistical physics and of quantum mechanics (2 courses each preferably)* Some experience with programming.* To have a taste for mathematics and theoretical physics* Excellent grades in the theoretical physics and mathematics classes.Both English and French

Required skills:* Very good knowledge of statistical physics and quantum mechanics (two courses each preferably)* Some experience with programming* A taste for mathematics and theoretical physics* Excellent grades in theoretical physics and mathematics courses. English
Contexte de la biologie cellulaire et la biochimie serait utile . Compétences en biochimie . Connaissance des protéines et de la protéomique est un atout .Both English and French
Base de programmation scientifique (python par exemple).Intérêt pour le fondamental, chimie-physique.Intérêt pour le calcul scientifique.Connaissance en physique statistique.Motivation.Both English and French

The student must have a solid grasp of modern principles of genetics, reverse genetics, chromosome biology and molecular biology. While we can teach the person the practical skills associated with chromosome engineering and yeast genetics, she/he also must be highly motivated. Previous exposure to typical work in molecular biology lab is a plus.This is a research project that investigates a very fundamental property of chromosomes and as such will teach a student on how genomes work. It is thus not directly applicable to any disease, but has the potential for large ramifications in cancer and aging. English
High motivation; curiosity; good communication skills; strong organizational skills; ability to learn new technical skills; scientific rigor and team work.English

Base de programmation scientifique (python par exemple).Intérêt pour le fondamental, chimie-physique.Intérêt pour le calcul scientifique.Connaissance en physique statistique.Motivation.Both English and French
Skills in legal research (databases)Bilingual (English and French)Interest ni Comparative LawBoth English and French
Les étudiants auront au minium 2 années de formation en droit (L2 complétée) et devront être bilingues (connaissance passive de l'anglais minimum). Ils doivent avoir un intérêt pour le droit comparé et pour les questions d'ordre théoriques en droit.Both English and French
(1) la connaissance des matières suivantes : algèbre linéaire,algèbre linéaire numérique,  optimisation,  chimie.(2) la capacité d’utiliser MATLAB et/ou MAPLE et/ou Matematika et/ou C++.   The language environnement is mainly French but English highly used. Both English and French
(1) la connaissance des matières suivantes : analyse réelle, géométrie analytique, géométrie discrète, techniques de base en géométrie différentielle et optimisation, techniques de base en infographie, (2) la capacité d’utiliser MATLAB et/ou MAPLE et/ou Matematika et/ouC++.   The language environnement is mainly French but English highly used. Both English and French

The student must be a motivated and autonomous individual with a strong background in organic and analytical chemistry and good general laboratory skills in order to perform experiments independently. Also, a good knowledge of English is indispensable to perform bibliographic research.English
The student must be a motivated and autonomous individual with a strong background in organic and analytical chemistry and good general laboratory skills in order to perform experiments independently. Also, a good knowledge of English is indispensable to perform bibliographic research.J'accepte la politique de Mitacs sur l'intégrité en rechercheEnglish
The student must be a motivated and autonomous individual with a strong background in programming and basic knowledge of chemistry in order to write and test the application. Also, a good knowledge of English is indispensable to perform basic bibliographic research.English
- L'étudiant devra avoir un esprit de synthèse, être en mesure de lire, de comprendre et d'interpréter des écrits scientifiques en éducation. - Cette personne devra avoir une bonne connaissance des démarches de recherches scientifiques en sciences humainCe projet pourrait ouvrir sur la possibilité de réaliser une maitrise en éducation à la faculté d'éducation de l'Université de SherbrookeFrench

- Amélioration au montage expérimental, comprenant tuyauterie, instrumentation et contrôle- Améliorer le programme d'acquisition de données (LabView)- Mener des expérience en opérant les microturbines et mesurant les paramètres d'opération- Guider le cCes travaux sont en collaboration avec un étudiant au doctorat, qui mène la fabrication et les essais sur les microturbines. French
Débrouillardise / AutonomieMaitrise de l'anglais ou du françaisCapacité de travail en équipesans objet Both English and French
L'étudiant(e) devrait posséder des connaissances solides en microbiologie et/ou en biologie cellulaire, et doit maîtriser la théorie derrière les techniques les plus communes de biologie moléculaire (PCR, gels d'agarose, transformation bactérienne (...)). Aussi, l'étudiant(e) devrait posséder une expérience technique de base en microbiologie et doit pouvoir exécuter des techniques stériles, inoculations, préparation de milieux et suivre des protocoles simples. Nous recherchons un(e) étudiant(e) motivé(e) à apprendre et qui apprécie le travail d'équipe.Both English and French

- intérêt pour les technologies (et la pédagogie)- capacité à mener des recherches en bibliothèque et à lire des articles scientifiques- aptitude à résumer le contenu d'articles de manière claire- maîtrise du français écrit afin de rédiger une synthèseFrench
Le candidat devra avoir fait des études dans le domaine du management ou des systèmes d’information. Il devra être minutieux car l’analyse de données qualitative exige cela. Il devra être intéressé à apprendre sur le sujet. Il devra également démontrer un intérêt à s‘adapter au vocabulaire francophone nord-américain (qu’il retrouvera dans les entrevues). Enfin, il devra impérativement être en mesure de lire en anglais car la littérature scientifique est publiée dans cette langue, et en français car les données récoltées sont en français. Il pourra parler et écrire en français ou en anglais. French

Le candidat devra avoir fait des études dans le domaine du management ou des systèmes d’information. Il devra être minutieux car l’analyse de données qualitative exige cela. Il devra être intéressé à apprendre sur le sujet et démontrer une capacité à accepter de reprendre, parfois, le travail effectué. Il devra également démontrer un intérêt à s‘adapter au vocabulaire nord-américain (qu’il retrouvera dans les entrevues). Enfin, il devra impérativement être en mesure de lire en anglais car la littérature scientifique est publiée dans cette langue. Il pourra parler et écrire en français ou en anglais. French
curiosité, intérêt en chimie organique et médicinalethis could be the starting point for graduate studies, depending on the student's interest.Both English and French
Systèmes d'informationTechnologies de l'informationSécurité informatiqueBoth English and French
Baccalauréat en informatiqueExcellentes compétences en programmationAvoir complété les cours suivants: Itroduction à l'intelligence artificielle, apprentissage automatique (y compris l'apprentissage profond), structures de données, algoroithmique.Excellent background en math.Rien à signaler.French

Good knowledge in mathematical analysis, Bayesian analysis, statistical inference.  Expertise in mathematical programming.Working and exchanging with M.Sc. and Ph.D. students in an academic setting.English



We are seeking motivated excellent candidates in the following disciplines: Physics, Materials Science, Nanotechnology .A good knowledge of the physics of semiconductors, concepts in crystallography , and electrical measurements will be assets .French
Nous recherchons d’excellents candidats motivés dans une des disciplines suivantes : Physique, Science des matériaux, Nanotechnologie.De bonnes connaissances en physique des matériaux, des notions en cristallographie, en mesure électrique et électrochimique seront des atouts.Évoluant dans un environnement dynamique, le candidat doit pouvoir communiquer en français, être à l’aise à l’oral et aimer travailler en équipe.French

Étudier dans un domaine pertinent (psychologie, médecine, économie de la santé, etc.).Capacité de rédaction scientifique en anglaisAisance avec les banques de données scientifiques (p.ex. PubMed)Connaître les logiciels de la suite OfficeConnaître SPSS (ou autre logiciel statistique adéquat)Respecter les règles d’éthique de la recherchePosséder un excellent dossier académiqueQualités requises : minutie, rigueur, autonomieBoth English and French
Motivation for research. Interest to work with others. Some experience in laboratory techniques and cell culture. Organization. Integrity.Both English and French
Compétences:• Connaissance de la mécanique des structures et des fluides• Autonome, bonne méthodologie• Connaissance de Matlab un atout• Connaissance de ANSYS et SolidWorks un atoutLanguages:• Anglais et/ou français : écrit et parlé, vocabulaire professionnel et scientifiqueBoth English and French
Requis : formation en génie civil ou science des matériaux.Profil recherché : étudiant(e) motivé(e), pouvant mener des travaux expérimentaux et qui a des intérêts pour la science des matériaux.Both English and French

The student wil assist the graduate students in performing their experiments in the lab. He or she will participate in desiging the experiment, data acquisition and analysis. s.o.  English 
The student will develop spin qubits specific control and readout modules on the Keysight Instruments' Quantum Computing platform. He will work in close collaboration with engineers at Université de Sherbrooke and Keysight.Simplement pour vous indiquer qu'il y a une faute de frappe dans votre formulaire: "Si vous avez 'autres commentaires, ..."Il manque le "d". English 

232/5000Forte motivation pour l'ingénierie électrique, l'informatique industrielle.Disponible pour le travail d'équipe et pour le contact humain.Connaissance de Matlab / Simulink; Enregistrement et contrôle des données en temps réel.Connaissance de l'électronique de puissance et des machines électriques.[Trovão 16] J. P. Trovão, F. Machado, P. G. Pereirinha, “Hybrid electric excursion ships power supply system based on a multiple energy storage system”, IET Electrical Systems in Transportation, vol. 6, no. 3, pp. 190-201, September 2016.[Lhomme 17] W. Lhomme, J. P. Trovão, “Diesel-electric excursion ships enhancement using energetic macroscopic representation”, 12th International Conference on Modeling and Simulation of Electric Machines, Converters and Systems, ELECTRIMACS 2017, Toulouse, France, July 2017Both English and French
Nous recherchons d’excellents candidats motivés dans une des disciplines suivantes : Physique, Science des matériaux, Nanotechnologie.De bonnes connaissances en physique de semi-conducteurs et une expérience en mesure électriques et spectroscopiques seront des atouts.Évoluant dans un environnement dynamique, le candidat doit pouvoir communiquer, en français, être à l’aise à l’oral et aimer travailler en équipe.French

We are seeking motivated excellent candidates in the following disciplines: Physics, Materials Science, Nanotechnology .A good knowledge of the physics of semiconductors, concepts in crystallography , and electrical measurements will be assets .French
Candidates are expected to have a solid theoretical background in molecular biology and biochemistry.  Background in plant biology is helpful, but not essential.The University of Sherbrooke is located in the heart of the Eastern Townships region of Quebec, which is characterized by a blend of cultural heritages and impressive natural landscapes.  The University of Sherbrooke is a French-language institution, but lab meetings, journal clubs etc. are conducted in English and most interactions and services in Sherbrooke are available in English.English
Candidates are expected to have a solid theoretical background in molecular biology and biochemistry.  Background in plant biology is helpful, but not essential.The University of Sherbrooke is located in the heart of the Eastern Townships region of Quebec, which is characterized by a blend of cultural heritages and impressive natural landscapes.  The University of Sherbrooke is a French-language institution, but lab meetings, journal clubs etc. are conducted in English and most interactions and services in Sherbrooke are available in English.English
Good background in mathematics and probabilistic modelling.Experience in health sciences especially informatics also valuable.English
The student must have a strong interest in research and in particular in the design of structures. He should also have a strong engineering background in structural mechanics in the fields of civil engineering or mechanical engineering or equivalent. He is expected to be able to work independently and with a team.  English
The students must have a strong interest in research and in particular in dynamic analysis of structures. He should also have a strong engineering background in structural mechanics in the fields of civil engineering or mechanical engineering or equivalent. The student should have a background or an interest to learn about finite element modelling, and computer programming with languages Python, Matlab or similar. He is expected to be able to work independently and with a team.  English
Essential: a solid science background; an open mind; and a passion for science and discovery. Quite important: an eagerness to learn; creative thinking; critical reasoning; a capacity to assimilate scientific articles (including those from our lab). Wished for: a for basic knowledge of common molecular biology techniques, such as western blot analyses; and a basic understanding of optical microscopy techniques. Optional: a good sense of humor. A sound grasp of English is essential, though several languages are spoken in the lab. The boss speaks four languages fluently (French-English-Italian-German), which helps at times. English

Génie industriel; Administration; Gestion des chaînes logistiques; Gestion des opérations; Informatique.. Both English and French
Fluent en French ou en Anglais. Background en administration, ou en génie ou en informatique. Facilité pour le travail en équipe.. Both English and French

Le profil idéal d’étudiant recommande qu’il s’intéresse aux enjeux sociaux de l’accès à la justice, qu’il soit curieux des modèles de régulations des rapports sociaux, de la multipolarité de la justice et de la complémentarité des processus de régulation sociale. L'étudiant devrait avoir une pensée originale et non dogmatique. Une excellente capacité à penser hors des sentiers battus et à se dégager du prêt à penser académique est nécessaire. L’étudiant possédant une formation dans l’un ou plusieurs des domaines suivants aurait un atout : droit, sociologie, sciences politiques ou encore en administration et économie.French
Diplôme en génie mécanique ou génie physique. Esprit innovant, goût pour la conception mécanique et le travail en équipe. Des compétences en acoustique, vibrations et traitement du signal de base sont souhaitéesFrench

Diplôme en génie mécanique ou génie physique. Esprit innovant, goût pour la conception mécanique et le travail en équipe. Des compétences en acoustique, vibrations et traitement du signal de base sont souhaitéesFrench
Nous sommes à la recherche d'un(e) candidat(e) avec un intérêt marqué pour le projet ainsi que pour l'apprentissage de l'IRM de la TEP, et de la radiobiologie. Une expérience en analyse d'image sera jugée favorablement. Le (la) candidat(e) devra faire preuve d'un leadership immédiat dans la plupart des tâches mentionnées et devra faire preuve d'une forte volonté d'apprendre les techniques qui lui sont moins familières. Le (la) candidat(e) co-dirigera une petite équipe d'étudiants gradués.Both English and French

The candidate should have a strong theoretical background in life sciences, in particular in microbiology and molecular biology. He/she should have some basic skills with microbiology techniques (aseptic manipulation of biological samples, bacterial culturing), pipeting, and ideally with other basic molecular biology techniques (PCR, enzymatic restriction of DNA, gel electrophoresis, etc).Although the University of Sherbrooke is a french-speaking university, people at UofS frequently speak english and research personnel is comfortable with English.English
The candidate should have a strong theoretical background in life sciences, in particular in microbiology and molecular biology. He/she should have some basic skills with microbiology techniques (aseptic manipulation of biological samples, bacterial culturing), pipeting, and ideally with other basic molecular biology techniques (PCR, enzymatic restriction of DNA, gel electrophoresis, etc).Although the University of Sherbrooke is mainly a French speaking environment, research lab members are very comfortable with english and it is easy to communicate and work in English.English N\A

Je cherche un étudiant à l’aise avec le logiciel Matlab, avec d’autres langages de programmation OU ayant un très fort intérêt pour apprendre Matlab. L’étudiant doit avoir suivit un cours de base en probabilités et en statistiques, et il serait préférable qu’il ait également suivit un cours de base en hydrologie. Je cherche surtout un étudiant minutieux et motivé, avec un intérêt marqué pour l’hydrologie et les sciences de l’environnement.I am in the process of changing university. At the time of submitting the project, I was still at UQAC. However, I will be at Université de Sherbrooke from September 5, 2017. The internship will take place entirely at Université de Sherbrooke.Both English and French
I am looking for a student comfortable with Matlab, Python, with other programming languages OR having a strong interest in learning. The student must have followed a basic course in probability and statistics, and it would be best that he/she also followed a basic course in hydrology. I am looking for a careful and motivated student with a strong interest in hydrology and environmental science.I am in the process of changing university. At the time of submitting the project, I was still at UQAC. However, I will be at Université de Sherbrooke from September 5, 2017. The internship will take place entirely at Université de Sherbrooke.Both English and French
L'étudiant doit avoir une formation en génie mécanique.De bonnes connaissances en transfert de chaleur, en dynamique des fluides et en mécanique des structures est nécessaire. Des connaissances dans le domaine des matériaux stochastiques ou poreux, ainsi que la fabrication additive peut être considérée comme un bonus bien que non nécessaire.L'étudiant doit être à l'aise avec la conception mécanique et le prototypage, ainsi que l'acquisition de données. Un laboratoire de fabrication sera à la disposition de l'élève.Both English and French

Compétences requises : - L’utilisation des bases de données d’articles scientifiques (navigation, recherche, téléchargement, lien avec les logiciels de gestion de bibliographie)- L’utilisation des bases de données financières- Les logiciels de gestion de bibliographie (EndNote, ProCite, Zotero…)- La suite Microsoft Office (Word, Excel)- Les logiciels d’analyse statistique (Stata, SPSS,…)French
Compétences:• Connaissance de la mécanique des structures et des fluides• Autonome, bonne méthodologie• Connaissance de Matlab un atout• Connaissance de ANSYS et SolidWorks un atout• Intérêts pour les essais et la fabrication de prototypesLangues:• Anglais et/ou français : écrit et parlé, vocabulaire professionnel et scientifiqueBoth English and French

Fluent in English or French (writing and speaking). Background in business administration, or industrial engineering, or computer science. Good interpersonal abilities.. English
The candidate should show initiative and have an ability for synthesis. Business performance and information representation, including cartography and mapping, should be an interest. Basing knowledge of scripting (ex. Python) or willingness to learn would be an asset.The candidate will be supervised at the onset of the project through the definition of a SOW (scope of work) and a professional development plan.S/O Both English and French

Fluent in English or French (writing and speaking). Background in business administration, or industrial engineering, or computer science. Good interpersonal abilities.English
Le profil idéal de l’étudiant qui souhaite s’impliquer dans ce projet de recherche recommande qu’il s’intéresse aux enjeux sociaux de l’accès à la justice, qu’il soit curieux des modèles de régulations des rapports sociaux coopératifs, de la multipolarité de la justice et la complémentarité des processus de régulation sociale. L’étudiant devrait avoir une pensée originale et non dogmatique. Une excellente disposition à penser hors des sentiers battus et à se dégager du prêt à penser académique est nécessaire. L’étudiant possédant une formation dans l’un ou plusieurs des domaines suivants aurait un atout : droit, sociologie, sciences politiques, économie, administration, etc.French
Le candidat devra avoir des connaissances en mécatronique et électromécanique avec une aisance en mécanique des fluides. De plus, pour réaliser l’analyse de donnée des tests, il nécessitera des compétences en programmation dans l’environnement Matlab/Simulink. Il doit être capable de planifier, de réaliser et de documenter des plans d'expériences rigoureux. Enfin, la connaissance d’outils de conception 3D tel que COMSOL ou Solidworks sera un atout. Une bonne aptitude à communiquer et à travailler en équipe est essentielle.French

Student should have : - a background in materials science and mainly in polymers and composites,- excellent scientific and technical skills  in materials characterization techniques (thermal analysis, FTIR, microscopy, mechanical testing)- Physical chemistry- Surface modifications-polymers and composites processing techniques  Both English and French
• Strong motivation towards challenging projects• Ease in programming (mainly C++)• Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Recommended skills in Android • Recommended skills in Web servicesEnglish
• Strong motivation towards challenging projects• Ease in programming (C++, Java, etc.)• Recommended skills in Linux and embedded systems• Recommended skills in NoSQL databases and Big data solutions• Recommended skills in Web servicesEnglish
• Strong motivation towards challenging project• Ease in programming (C++, Java, etc.)• Recommended skills in Android • Recommended skills in Web servicesEnglish
• Strong motivation towards challenging projects• Ease in programming (mainly C++)• Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Recommended skills in Web services• Recommended skills in Android English
• Strong motivation towards challenging projects• Skills in machine learning• Ease in programming • Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Recommended skills in Web services• Recommended skills in Android English
• Skills in Android• Skills in Linux, embedded systems (Raspberry PI, Arduino, etc.)• Skills in Web services• Ease in programming (mainly C++)• Strong motivation towards this challenging projectEnglish
• Skills in Android • Skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Skills in Web services• Ease in programming (mainly C++)• Strong motivation towards this challenging projectEnglish
• Skills in Android • Skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Skills in Web services• Ease in programming • Strong motivation towards this challenging projectEnglish
• Skills in Android • Skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Skills in Web services• Ease in programming (mainly C++)• Strong motivation towards this challenging projectEnglish
• Strong motivation towards challenging projects• Ease in programming (mainly C++)• Knowledge of Web services• Recommended knowledge of software design patterns• Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.)English
• Strong motivation towards challenging projects• Ease in programming (C++, Java, etc.)• Skills in Android• Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.)• Recommended skills in Web services• Recommended skills in Beacons and Bluetooth low energyEnglish
• Strong  motivation towards challenging projects• Ease in Web programming  • Skills in security (TLS/SSL, etc)• Recommended skills in Linux, embedded systems (Raspberry PI, Arduino, etc.)  • Recommended skills in Web services• Recommended skills in Android   English
L'étudiante ou l'étudiant doit maitrise les connaissances en mécatronique avec une spécialisation en mécanique des fluides et acoustique pour tout ce qui concerne le principe du dispositif et des résultats attendus. Le travail se focalisera sur le volet expérimental (mesure physique en acoustique) afin de valider et tester le montage. La connaissance des outils de traitement de signal est requise afin de traiter et analyser les résultats des expérimentations. Une excellente maitrise de Matlab et de Simulink est attendue. En effet, la programmation du code temps réel est réalisé avec Simulink, et l'analyse des signaux est réalisée avec Matlab.French
• Strong motivation towards challenging projects• Skills in Android • Skills in Linux, embedded systems (Raspberry PI, Arduino, etc.) • Skills in machine learning• Skills in Web services• Ease in programming English



1) Le profil recherché doit comprendre la nature des données économiques et être en mesure (ou souhaiter apprendre) de manipuler les données pour leur exploitation en contexte de mégadonnées.Although, no industry partner is identified as of yet. We are currently discussing collaboration with more than one organization. ----------------------Bien qu'on ne peut annoncer les partenaires de l'industrie à ce moment, le projet sera réalisé en partenariat avec des entreprises (PME et grande entreprise) de la région.Both English and French
We need a student with proven experience in DELPHI programming language. In addition, the preferred language to convert into is Matlab, which may allow all the members of our team to understand and eventually contribute to future development of the software. However, if no student is found to know both DELPHI and Matlab, we may also consider students able to convert into Python or IDL.Research area: Information Communication Technologies & Clean TechnologiesEnglish
The student must have a proven Android and/or iOS app development experience. Windows app development experience is also a plus. The app should be then made freely available on the app store.Research area: Information Communication Technologies & Clean TechnologiesEnglish
We are looking for self-motivated, highly qualified students with solid programming and mathematical  background and interest in communications and networks. Candidates should be enrolled  in a  bachelor degree in computer engineering, computer science or electrical engineering.  Hands-on experience with physical test beds, as well as with simulation environments are a plus. Background in  IoT, cloud computing and/or big data are also a plus.English /no
The student needs to be motivated and hard working, and like team work.Technical skills required are knowledge in electrical and/or computer engineering. Hands-on experience with experimental setups is a plus .English No other language
The student should be motivated, and have FPGA use experience.English
The candidate must have a solid training in chemcial engineering, materials science, or related fields.  □ Responsible□ Self-starter□ Able to communicate clearly both orally and in writing□ Patience□ Attention to detail□  Able to troubleshoot and problem-solve□  Able to work independently and in teams□ Able to recognize his/her limitations, seek help as needed□ Able to define & grasp the essence of the problem□ Follow-through, does not leave jobs unfinished□ Able to think outside the boxEnglish

Aucune expertise particulière n'est nécessaire, mais j'ai besoin d'un candidat pour la construction et l'application d'un protocole de mesures. La tâche est difficile, car elle a besoin d'imagination et d'efficacité. Une certaine capacité en matière d'analyse de données sera également demandée.there is the possibility to visit all permanent plots where data are collected. This will help to better understand the ecological factors implicating in tree growth and the effect of temperature on tree phenologyBoth English and French
Aucune expertise particulière n'est nécessaire, mais il faut des candidats qui aiment partager les activités entre le terrain et le laboratoire.the time spent in the laboratory and field could be modified according to the willing of the candidate. If candidates like to work in the field, they can spend more time to visit the experimental sites for collecting samples. Otherwise, if candiates like to work with laboratory tools, they can remain most time in the laboratory for completing their stage.Both English and French
Aucune expertise particulière n'est nécessaire, mais la tâche a besoin d'imagination et d'efficacité pour l'activité de planification. Une certaine capacité en matière d'analyse de données sera également demandée.Le candidat devrait aimer soit le travaille de le terrain soit le travail de laboratoireIf the candidate likes the work in the field, there is the possibility to help the other teams working with me for collecting measurements in permanent plots of the boreal forestBoth English and French
génie électrique, essais électriques ou diélectriques, traitement du signal, programmation Both English and French

The candidate must have a solid training in mechanical engineering or related fields.  □ Responsible□ Self-starter□ Able to communicate clearly both orally and in writing□ Patience□ Attention to detail□  Able to troubleshoot and problem-solve□  Able to work independently and in teams□ Able to recognize his/her limitations, seek help as needed□ Able to define & grasp the essence of the problem□ Follow-through, does not leave jobs unfinished□ Able to think outside the boxEnglish
L’étudiant doit maitriser les techniques d’asservissement en force et en position. De préférence, le candidat idéal possède les connaissances sur les matrices de rotation, les matrices de transfert d’un effort et la commande hybride en admittance et en impédance. Finalement, des connaissances sur la robotique, en particulier les manipulateurs parallèles est souhaitable. Un atout supplémentaire serait de posséder des connaissances en haptique et en réalité virtuelle.Aucun Both English and French
L’étudiant doit maitriser les techniques d’asservissement en force et en position. De préférence, le candidat idéal possède les connaissances sur les matrices de rotation, les matrices de transfert d’un effort et la commande hybride en admittance et en impédance. Finalement, des connaissances sur la robotique, en particulier les manipulateurs parallèles est souhaitable. Un atout supplémentaire serait de posséder des connaissances en haptique et en réalité virtuelle.Aucun Both English and French
L’étudiant doit maîtriser les techniques de conception en mécatronique afin de développer des nouveaux types d’actionneurs. De préférence, le candidat idéal possède des connaissances approfondies en électromagnétisme afin de transformer un signal électrique en effort mécanique. Finalement, des connaissances sur les textiles ou sur les matériaux pour le développement de vêtement intelligent avec un intérêt en biomécanique des atouts supplémentaires. Il doit aussi être en mesure de programmer en C/C++/Java afin de réaliser des évaluations en temps-réel de l’actionneur.Aucun Both English and French
The three students will need the following competences :1) The first and most important one resides in their capacity to manage a database and to perform various statistical analyses, such as frequency analyses, cross-tables, Student’s t-tests, ANOVAs, MANOVAs, ANCOVAs, MANCOVAs, factor analyses and cluster analyses. The students are of course also encouraged to propose alternative analytical techniques or approaches.2) To have a good knowledge of marketing and consumer behavior.3) To have good writing and oral communication skills.Ce projet s'inscrit dans le cadre des axes de recherche du LaboNFC (Laboratoire sur les nouvelles formes de consommation), de l'Université du Québec à Chicoutimi, une organisme de recherche unique au Canada. Son objectif est de produire de la connaissance avancée sur les problématiques liées au développement des formes de consommation alternatives ainsi que leurs ramifications économiques, politiques, législatifs, sociales et environnementales, particulièrement au Canada.Both English and French

For this project, good mathematics and programming skills are required. Any modern programming language may be used, for example, C/C++, Python, Java, etc.Ideal profiles come from programs such as Computer Science, Computer Engineering, Industrial Engineering, Applied Mathematics, Operations Research, etc.The project will be carried out at CIRRELT (Interuniversity Research Centre on Enterprise Networks, Logistics and Transportation), one of the world's largest research centers for transportation and logistics, as well as hub for researchers in the domain of Operations Research. In this center, interns will have full access to computing facilities, technical support, and many other graduate students for information exchange and support. Furthermore, regular seminars are organized at which the student will be able to participate to broaden her/his experience.English
- Connaissances en programmation (pas d’exigence spécifique quant aux langages de programmations).- Connaissances de base en analyse de données.  Both English and FrenchNon
La phase de recherche dans laquelle l’étudiant s’engagera demande une pensée critique, une capacité d’organisation et d’analyse. L’étudiant sera constamment confronté à des situations d’observation, de réflexion et d’argumentation. La tâche requiert de l’étudiant la gestion du temps, l’habileté de prendre de décisions et  une capacité de communication orale et écrite. Des aptitudes interpersonnelles sont également des compétences requises pour le travail de recherche. Both English and French
L'étudiant doit être capable de lire des textes en anglais et en français et d'en faire des résumés. L'étudiant recevra une courte formation sur les manières de chercher des textes scientifiques dans les bases de données et sur Mendeley (logiciel bibliographique) qu'il devra mettre en application pour constituer la recension des écrits. Il doit être à l'aise avec les logiciels de traitement de texte et avec les technologies utilisées dans le milieu de l'enseignement (comme les environnements numériques d'apprentissage). Savoir utiliser une caméra vidéo est un atout.Both English and French
L'étudiant doit être capable de lire et d'écrire des textes en anglais et en français. Il doit posséder une très bonne qualité de langue écrite. Il doit être bien organisé, structuré et être capable de prendre des initiatives. Il doit être à l'aise avec les logiciels de traitement de texte et avec les technologies utilisées dans le milieu de l'enseignement (comme les environnements numériques d'apprentissage). Savoir utiliser une caméra vidéo et avoir déjà effectuer des passations de questionnaires sont des atouts. Both English and French
Comme il s'agit d'un projet d'équipe, les étudiant(e)s seront choisi(e)s afin d'avoir des formations complémentaires. L'étudiant(e) sélectionné(e) pour ce stage aura une formation ou des compétences en technologie (ingénierie, informatique, robotique) et possèdera des compétences parmi celles-ci:- Utilisation de capteurs de force;- Réalisation de prototypes mécaniques;- Traitement de signal;- Informatique embarquée (e.g. Linux sur Raspberry Pi);- Biomécanique.Il/elle doit s'intéresser fortement à la recherche en équipe multidisciplinaire et être autonome.Both English and French
Comme il s'agit d'un projet d'équipe, les étudiant(e)s seront choisi(e)s afin d'avoir des formations complémentaires. L'étudiant(e) sélectionné(e) pour ce stage aura une formation ou des compétences en technologie (ingénierie, informatique, robotique) et possèdera des compétences parmi celles-ci:- Utilisation d'unités inertielles triaxiales (accéléromètre, gyroscope, magnétomètre);- Traitement de signal;- Informatique embarquée (e.g. Linux sur Raspberry Pi);- Prototypage, programmation, programmation Web et scripts (Matlab, C/C++, php, Javascript et/ou bash);- Biomécanique.Il/elle doit s'intéresser fortement à la recherche en équipe multidisciplinaire et être autonome.Both English and French
Méthodes de recherche (niveau premier cycle). Connaissances en statistiques et sur les principes fondamentaux de la psychologie.Both English and French
À l'aise en Anglais; connaissance dans les statistiques de base et, si possible, avancées; bonne connaissance des théories en Psychologie et des méthodes de recherche et avoir été déjà impliquer dans des projets de recherches.Both English and French
À l'aise en anglais; connaissance de base en statistiques et, si possible, en statistiques avancées; bonne connaissance des théories en Psychologie et des méthodes de recherche; avoir pris part à des projets de recherches auparavant.Our laboratory has supervised several undergraduate students who have developed into outstanding doctoral students and who are now university professors. If you are interested in becoming a university professor in social psychology or in motivational science, this internship is for you!Notre laboratoire a supervisé plusieurs étudiants de premier cycle qui sont devenus des doctorants exceptionnels et qui sont maintenant Professeurs à l'Université. Si vous êtes intéressé(e) à devenir Professeur à l'Université en Psychologie sociale ou en Sciences de la motivation, ce stage est pour vous!Both English and French

- contribuer à un projet de recherche- contribuer à la programmation des prototypes en code ouvert et à leur évaluation- se familiariser avec l'état de l'art du domaine- partager idées et connaissances acquises avec les membres de l'équipe- contribuerBoth English and French
- contribuer à un projet de recherche- contribuer à la programmation des prototypes en code ouvert et à leur évaluation- se familiariser avec l'état de l'art du domaine- partager idées et connaissances acquises avec les membres de l'équipe- contribuerBoth English and French
- contribuer à un projet de recherche- contribuer à la programmation des prototypes en code ouvert et à leur évaluation- se familiariser avec l'état de l'art du domaine- partager idées et connaissances acquises avec les membres de l'équipe- contribuerBoth English and French

see English part  English 
Fluency in English and ideally SpanishLegal research skills (normative instruments, jurisprudence, etc.)Historical research skillsLegal drafting skillsVery good knowledge of international human rights lawKnowledge of the OAS and Latin AmericaBoth English and French
voir cette partie en anglaisBoth English and French

Required skills:- Discussing and reading in English and Spanish (writing in both languages is a plus). - Knowledge of qualitative and quantitative methods for bibliometric analysis.- Developing and applying online survey. - Conducting interviews- Capacity and interest for teamwork- Knowledge of Latin American academic/university contextRequired background:- Organizational communication or organization studies- Statistics- Qualitative and quantitative methodsThe students must be fluent in Spanish (reading, writing and speaking) considering the nature of the research project and its goals. Latin American students will be privileged because of the contextual knowledge and experience.  English
maîtrise de l'anglais et idéalement de l'espagnolhabiletés en recherche juridique (instruments normatifs, jurisprudence, etc.)habiletés en recherche historiquehabiletés en rédaction juridique très bonnes connaissances en droit international des droits humainsbonnes connaissances de l'OEA et de l'Amérique latineBoth English and French
Le stagiaire doit avoir les habiletés suivantes : - Connaissance des environnements fluviaux.- Expérience dans l’analyse de données environnementales.- Expérience dans la conception, construction and documentation de bases de données.- Expérience en programmation (R, Matlab, Python ou un autre langage).- Expérience avec les systèmes d’information géographique (SIG)- Maîtrise du français ou de l’anglais.Both English and French
- Étudiant en génie mécanique, en génie des matériaux ou génie métallurgique.- Connaissance des matériaux métalliques et des traitements thermiques.- Maîtrise d’un logiciel de simulation (Comsol ou Ansys).- Connaissance en gestion de projet.- MaîtriseBoth English and French
- Étudiant en génie mécanique, génie des matériaux ou génie métallurgique.- Connaissance des matériaux métalliques et des traitements thermiques.- Maîtrise des logiciels de simulation (Ansys ou Comsol).- Connaissance de la gestion de projet.- Maîtrise du français et de l'anglais.- Autonome, autodidacte et professionnel.Both English and French
Les étudaints doivent avoir:Des habilités manuelles pour l'exécution de procédures surgicales sur les souris, les injections iontophorétiques corticales et la préparation histologique du matériel.Connaissances de base en immunohistochimie, microscopie photonique.Habiletés démontés dans l'utilisations de logiciels sous la plateforme Windows.Seront considérés les étudiants avec une formation en sciences biologiques, sciences animales, sciences de la vie, médecine, neurosciences et neuropsychologie.Both English and French

Doit posséder des connaissances sur le trouble de personnalité limite (TPL) et avoir, si possible, des expériences où il a interagit avec cette clientèle (stage, recherche). Intérêt à faire un stage en milieu de la protection de la jeunesse. Posséder des connaissances sur les interventions pour le TPL, notamment les stratégies de la thérapie comportementale dialectique. Expérience en recherche et intérêt pour les analyses qualitatives et l’apprentissage de N’Vivo. Peut lire et rédiger en français ou en anglais et a déjà effectué des recensions d’écrits. Ses réalisations académiques et personnelles démontrent ses capacités de contribuer significativement à un projet d’équipe.French
L’étudiant doit connaître les concepts et les pratiques liés à la responsabilité sociale des entreprises (RSE) ou au développement durable dans un contexte de gestion. Il doit être capable de réaliser une recension des écrits au sujet de l’apprentissage et l’appropriation en contexte d’entreprise. Pour cela, il doit pouvoir lire des textes académiques, dont certains en anglais, et être en mesure d’en faire des synthèses. Une capacité à apprendre le logiciel InVivo pour coder les données est un avantage supplémentaire. Les deux qualités suivantes sont également recherchées, l’autonomie et la débrouillardise. French
Students with a strong inclination for molecular biology, cellular biology, cellular imaging and genetics are welcome to apply. An interest in using a model organism and learning the vast array of tools available is preferable. Having already worked with plants is an asset but not required. A good understanding of English (written and spoken) is necessary as the lab functions both in French and English but lab meetings are held in English, knowledge of French is not required. Autonomous and dynamic student that could eventually be interested to continue toward a graduate program are welcome.English
Students with a strong inclination for molecular biology, cellular biology, cellular imaging and genetics are welcome to apply. An interest in using a model organism and learning the vast array of tools available is preferable. Having already worked with plants is an asset but not required. A good understanding of English (written and spoken) is necessary as the lab functions both in French and English but lab meetings are held in English, knowledge of French is not required. Autonomous and dynamic student that could eventually be interested to continue toward a graduate program are welcome.English
Background in engineering or computer science.Interest and knowledge in computer programming, 3D geometric modeling and computer aided design.Knowledge of Linux OS and would be considered as a plus. English
Background in engineering or computer science.Interest and knowledge in computer programming, 3D geometric modeling and computer aided design.Knowledge of Linux OS and would be considered as a plus. English

Background en génie mécanique ou en génie des matériaux Intérêt pour la recherche expérimentale et les matériaux nouveaux. Un intérêt et des connaissances concernant les matériaux composites seraient considérés comme un plus. Both English and French
Background: Sciences bio-médicales, médecine, psychologie ou similaire.Capacités: Logiciels de base (excel, word); esprit d'équipe; capacité d'interagir avec et de motiver les participants.Both English and French
L'étudiant sera impliqué dans le testing des participants. Il ou elle sera formé sur place, mais devrait disposer des aptitudes interpersonnelles de base.Both English and French

The project is interdisciplinary. It involves material science, chemistry, and physics. Students in physics, chemistry, and engineering are welcome to apply. We are looking for a student that has hands-on laboratory skills and good knowledge of basic thermodynamics. A certain understanding of basic metallurgy is preferable but not necessary. The student will have his own research project and is expected to submit a paper in a research journal by the end of his internship.English
Le candidat recherché doit posséder une base de connaissance sur les matériaux composites et avoir de l'intérêt pour ce type de matériaux et leurs applications. Il doit posséder de très bonnes aptitudes au travail en laboratoire et être autonome dans la recherche de solutions. Des connaissances dans le moulage et la caractérisation des matériaux composites seraient un atout.Both English and French

The student should have computer programming skills in standard programming language. He should also have some knowledge in operations research and mathematical modeling. Having worked a real life problem using real data would be an asset.The student must study in computer science, operations research, industrial engineering or mathematics, if the previous mentioned knowledge has been acquired.English



L’étudiant doit avoir des compétences dans un langage de programmation standard. Il doit également avoir des connaissances en recherche opérationnelle et en modélisation mathématique. Avoir déjà travaillé sur des problèmes réels serait un atout. L’étudiant doit étudier en informatique, recherche opérationnelle, génie industriel ou en mathématique, si les connaissances mentionnées précédemment ont été acquises.French
Le candidat recherché doit posséder une base de connaissance sur les matériaux composites et avoir de l'intérêt pour ces matériaux et leurs applications. Il doit posséder de très bonnes aptitudes au travail en laboratoire et être autonome dans la recherche de solutions. Des connaissances dans le moulage et la caractérisation des matériaux composites seraient un atout.Both English and French

L'étudiant doit avoir suivi des cours ou posséder des connaissances de base en :- Modélisation et développement d'applications informatiques.- Gestion de projet;- Méthodologie de la recherche (atout).L'étudiant doit également posséder une première expérience en développement informatique.Rien à signalerFrench
L'étudiant doit avoir suivi des cours ou posséder des connaissances de base en :- Développement durable;- Santé et sécurité au travail;- Gestion de projet;- Analyses multicritères (atout);- Méthodologie de la recherche (atout).L'étudiant doit également posséder une première expérience industrielle, idéalement dans le domaine minier.Rien à signalerFrench
L'étudiant doit avoir suivi des cours ou posséder des connaissances de base en :- Gestion des risques;- Gestion de projet;- Méthodologie de la recherche (atout).L'étudiant doit également posséder une première expérience industrielle, idéalement dans le domaine manufacturier.Rien à signalerFrench
As the candidate will be in charge of is time management, autonomy is essential. Certain dexterity and an excellent research capacity are also essential. Knowledge in the field of analytical chemistry is essential but knowledge in theses field would be considered as an asset: pulp and paper, biorefining, classic oil and chemistry. In order to correctly present the results throughout the internship, a sufficient knowledge of Microsoft Word and Excel or any equivalent must be acquired.    English
Puisque l’étudiant sera responsable en grande majorité de sa gestion du temps, il devra démontrer une grande autonomie en ce sens. De plus, il devra posséder une certaine dextérité manuelle ainsi qu’une excellente aptitude à la recherche. Des connaissances en chimie analytique sont essentielles mais une connaissance dans les domaines suivants sera considérée comme un atout : Pâtes et papiers, bioraffinage, hydrocarbures pétroliers et chimie. Afin de diffuser correctement ses résultats, l’étudiant devra posséder une base suffisante de Microsoft Word et Excel ou autres équivalents.French
The student should be in chemistry program, interested in materials science, patient, good in communication, a teamworkerEnglish anglais

The student should know excel and word.Candidate can go on the duonglab website to find more information.www.duonglab.comBoth English and French
L'étudiant(e) devra avoir les bases en chimie.sans objet Both English and French
L'étudiant(e) devra avoir les bases en chimie.sans objet Both English and French
L'étudiant(e) devra avoir les bases en chimiesans objet Both English and French
L'étudiant(e) devra avoir les bases en chimie.sans objet Both English and French
Génie chimique ou chimie avec de bonnes connaissances en chimie des polymères et des méthodes d'analyses (MEB, XPS, FTIR, spectroscopie UV, etc.)Connaissances des techniques d'électrofilage et des textiles est un atout.Connaissances des méthodes de design d'expériences est un atout.Both English and French
Le candidat recherché doit posséder une base de connaissance sur les matériaux composites et avoir de l'intérêt en conception mécanique de systèmes complexes ouverts. Il doit posséder de très bonnes aptitudes en conception mécanique avec les logiciels CAD, préférablement avec SolidWorks, être habitué de travailler manuellement en laboratoire et être autonome dans la recherche de solutions. Des connaissances en instrumentation et contrôle de procédés seraient un atout.Both English and French
Nous sommes à la recherche d'un(e) candidat(e) très motivé avec un très bon dossier académique et de l'expérience avec le travail de terrain en écologie aquatique. Il/elle devra avoir des bonnes aptitudes pour le travail en équipe. Une expérience avec le SIG est souhaité, mais non indispensable.Both English and French
L'étudiant doit avoir une connaissance suffisante de la programmation informatique.The student must have sufficient knowledge of French or English.L'étudiant doit avoir une connaissance suffisante du français ou de l'anglais.Both English and French
Avoir suivi des cours de programmation informatique et au moins un cours de traitement d'images.Both English and French
Cf anglais   Both English and French
Méthode des éléments finisMéthodes numériquesMécanique du solideMécanique des milieux continus.Programmation de méthodes numériques.Both English and French
Méthode des éléments finisMéthodes numériquesMécanique du solideMécanique des milieux continus.Programmation de méthodes numériques. Both English and French
Méthode des éléments finisMéthodes numériquesMécanique du solideMécanique des milieux continus.Programmation de méthodes numériques.Both English and French

I am a Professor of Forensic Science, with a specialization in Microtraces (fibres, paint, glass, ...). My research interests are oriented towards the spectroscopic analysis of traces (Infrared, UV-Vis, Raman) and the use of multivariate statistics for large data treatments (chemometrics). I have developed a large interest for Surface Enhanced Raman Spectroscopy which is a efficient technique, ... in all fields of forensic science
- Grande autonomie, grande minutie et sens de l’organisation développé.- Bonnes connaissances en programmation (C, C++, python);- Bonnes connaissances des outils et logiciels suivants : MATLAB, Simulink, LabView - National Instruments, ISE / System GeneFrench

Connaissance de techniques de biologie moléculaire et de biochimie. Travail bien en équipe. Organisé, méthodique, sérieux. Expérience en laboratoire. Connaissance du métabolisme secondaire végétal un atout.N/A Both English and French
Le candidat se doit d'être à l'aise avec les techniques usuelles de chimie organique (reflux, extraction, distillation, chromatographie sur gel de silice, etc ...). Le candidat doit aussi maitriser toutes les techniques de caractérisation des composés organiques (FTIR, RMN, point de fusion, spectrométrie de masse).Both English and French
Connaissances en histoire de la philosophie (avec intérêt pour la philosophie de la littérature)Intérêt pour les questions féministesFrançais écrit impeccableMaitrise de l'anglais Maitrise des pricnipaux logiciels de traitement de texte & bases de donnéesSens du détail, souci du travail bien faitConnaissance et respect des normes de présentation éditoriales usuellesMaturité, profesionnalisme et capacité d'adaptation au milieu d'accueil Capacité à respecter les délais de livraison prévus. L'Université du Québec à Trois-Rivières est située à mi-chemin entre Montréal et Québec.Il est possible de résider à Montréal pour la durée du stage si la personne retenue possède son propre équipement informatique (ordinateur portable et accès internet). Les réunions de travail avec la superviseure auront lieu à Montréal ou Trois-Rivières, selon entente. La personne retenue pourra bénéficier de conseils pratiques de la part de la superviseure pour l'hébergement et l'organisation de son séjour.French
De fortes capacités à travailler avec des logiciels d'analyses statistiques tels SPSS ou STATA sont des atouts importants, une connaissance suffisante est requise. Une connaissance des théories économiques est un atout considérable.Both English and French

Des compétences en développement régional serait souhaitables. Une forte capacité à réaliser des entrevues est aussi nécessaire. La capacité et à comprendre le développement économique régional, et en particulier le soutien à l'entrepreneuriat, est un atout important.French
Une compétence avérée en réalisation d'entrevues et idéalement en préparation de cas d'étude serait nécessaire. Une connaissance du milieu social et solidaire serait un atout important, à tout le moins un intérêt marqué. Une forte capacité rédactionnelle est exigée.French
Des compétences en recherche expérimentale serait un atout considérable. Une connaissance approfondie des décisions d'investissement ou des comportements de capitaux risqueurs, des différences homme/femme ou des études traitant de discrimination serait également un atout important. Des études en psychologie ou en économie comportementale seraient souhaitables.French
The candidate could be an undergraduate or a graduate student (electrical, mechanical or physical).The general skills are: multiphysics modeling, analysis of experimental data using Matlab-Simulink, integration of sensors related to a vehicle quantity of motion estimation. The knowledge of Labview is an asset. English No
Matlab/SimulinkC# programingC++ English

- Études universitaires en philosophie.- Désir de se spécialiser sur Hobbes ou Spinoza, avec une bonne connaissance préalable de celui-ci.- Qualités personnelles: dynamisme et ouverture d'esprit (l'UQTR est un milieu très convivial et les étudiants contLe candidat ou la candidate sera éligible à poursuivre ses études par la suite aux cycles supérieurs à l'UQTR en bénéficiant d'une importante bourse d'études.Both English and French
- Études universitaires en philosophie.- Désir de se spécialiser sur Spinoza.- Qualités personnelles: dynamisme et ouverture d'esprit (l'UQTR est un milieu très convivial et les étudiants contribuent activement à la vie départementale).Le candidat ou la candidate sera éligible à poursuivre ses études par la suite aux cycles supérieurs à l'UQTR en bénéficiant d'une importante bourse d'études.Both English and French
- Études universitaires en philosophie (1er, 2e ou 3e cycle).- Désir de se spécialiser sur un philosophe du XVIIe ou du XVIIIe siècle, avec une bonne connaissance préalable de celui-ci.- Qualités personnelles: dynamisme et ouverture d'esprit (l'UQTR estLe ou la candidate sera éligible à poursuivre ses études par la suite aux cycles supérieurs à l'UQTR en bénéficiant d'une importante bourse d'études.Both English and French
- Études universitaires en philosophie avec une bonne compréhension de Spinoza.- Intérêt marqué en psychologie ou philosophie de l'esprit.- Qualités personnelles: être dynamique et ouvert d'esprit.Ce stage de recherche pourrait être suivi d'études aux cycles supérieurs avec Syliane Charles à l'UQTR avec une bourse d'études importante .Both English and French
L'étudiant devrait avoir de bonnes connaissances en psychologie cognitive, en psychophysiologie et/ou en neurosciences. Le projet demande de bonnes capacités d'apprentissage et une aisance avec certains aspects techniques (programmation, acquisition de données électrophysiologiques, utilisation de l'EEG) mais une formation sera offerte.Both English and French
Le candidat recherché doit posséder une base de connaissance sur les matériaux composites et avoir de l'intérêt pour ces matériaux et leurs applications. Il doit posséder de très bonnes aptitudes au travail en laboratoire et être autonome dans la recherche de solutions. Des connaissances dans le moulage et la caractérisation des matériaux composites, notamment sur les appareils DMA, TMA et DSC, seraient un atout.Both English and French
Matlab training and independance to use it for the project.Both English and French
Les postolants peuvent provenir d'une domaine relié à la douleur incluant la hysiologie, la psychologie, les sciences médicacale ou tout autre discipline pertinante qui amène le candidat à être intéressé à la recherche sur la douleur, la qualité recherchée la plus importante. Le candicat doit également aimer travailler en équipe. Candidates that do not speak French or English are welcome if they speak Spanish, Japanese or Chinese fluenty . Both English and French
Des connaissances en physiologie, psychologie ou biologie sont utiles mais le plus important est une forte motivation pour l'étude de la douleur. Le reste est spécifique et vous sera enseigné.J'accepte la politique Mitacs su rl'intégrité en recherche et je suis très motivé à recruter de vos étudiants pour leur offrir une formation hors-pair dans mon domaine de recherhe et un laboratoire des plus dynamique.Both English and French
- Des aptitudes en anayse de données- Une connaissance de l'hydrologie et disciplines connexes (méteorologie et climatologie)- Une expérience en programmation  (R ou matlab) est souhaitable mais non obligatoireBoth English and French
- Des aptitudes en anayse de données- Une connaissance de l'hydrologie et disciplines connexes (méteorologie et climatologie)- Une expérience en programmation  (R ou matlab) est souhaitable mais non obligatoireBoth English and French

Des connaissances sur le développement de l'enfant sont considérées comme un atout essentiel chez l'étudiant puisque le recrutement du projet de recherche repose sur un devis corrélationnel où 60 enfants âgés entre 3 et 5 ans sont recrutés dans les milieux de garde dans la région de Québec. Puisque la tâche principale est de se joindre à l'équipe de collecte de données de ce projet au domicile des familles participantes, les compétences requises sont de présenter d'excellentes habiletés sociales, présenter de la rigueur dans les tâches effectuées, et avoir un excellent sens de l'organisation.French
Faire preuve d’autonomie, d’initiative, d’esprit de synthèse et de rigueur dans la réalisation des travaux de recherche.Maîtrise de Microsoft Excel et Access (ou des logiciels similaires), à la fois pour le traitement et l’analyse des données que pour la préparation de tableaux et graphiques présentant les résultats.Connaissances élémentaires en programmation (script), la lecture de publications en langue anglaise ainsi qu'une expérience professionnelle et/ou une connaissance théorique dans le domaine de la logistique du transport sont des atouts.A laptop will be provided during the internship (if necessary) and the intern will have to protect the confidential data of the two industrial cases. The intern will have the opportunity to socialize with other interns as well as graduated students, and will benefit both from a human-sized working (university) and living environment (city and surrounding nature). / Un ordinateur portable sera fourni durant le stage (au besoin) et le/la stagiaire devra assurer la protection des données confidentielles des deux cas industriels. Le stagiaire aura la possibilité de socialiser avec d'autres stagiaires ainsi que des étudiants gradués, et bénéficiera à la fois d'un environnement de travail (université) et d'un milieu de vie (ville et nature) à taille humaine.Both English and French
Formation en biologie, biochimie, chimie ou génie chimique avec une connaissance des techniques d’analyse chimiques de base : titrages, spectrophotométrie UV/visible et FTIR.Both English and French
Formation en chimie ou génie chimique avec une connaissance des techniques d’analyse chimiques de base : titrages, spectrophotométrie UV/visible et FTIR.Both English and French

Intérêt pour les sciences du comportement. French
Intérêt pour les Sciences comportementalesFrench



Compétences en écologie forestière, travail en forêt, gestion de base de données et analyses statistiques.Le projet de recherche auquel le stagiaire prendra part se déroule à la Forêt d'enseignement et de recherche du la Duparquet (ferld.uqat.ca). Par conséquent, le stagiaire sera hébergé à la station de recherche de la FERLD, à environ 65 km au nord-ouest de Rouyn-Noranda. The research project in which the student will participate to will take place at the Lake Duparque Research and Teaching Forest (ferld.uqat.ca). Therefore, the student will be housed at the LDRTF research station, located approximately 65 km northwest of Rouyn-Noranda. Both English and French
L'étudiant doit avoir des connaissances de base en dendrométrie des arbres.Doit aimer travailler sur le terrain et capable de faire des analyses statistiques de base.Aucun Both English and French

L’étudiant doit posséder des connaissances en gestion et en management de niveau universitaire (par exemple, cours de première année universitaire en management). L’étudiant doit posséder de fortes capacités pour exécuter du travail intellectuel et analytique, notamment au niveau méthodologique en administration. Il doit être capable de lire de la documentation scientifique en français et en anglais. Il doit également posséder des compétences élevées en rédaction en français (l’anglais représente un atout pour la rédaction). Il doit au minimum maîtriser le logiciel de traitement de texte Word et la connaissance et maîtrise des logiciels EndNote et NVivo représente également un atout. French
CMOS 65nm et 28 nm ProcessusConnaissance des langages de programmationVB.Net, ASP.NET, HTML / CSS, SQL, Java, C ++, C, C #, XML, QT, GWT, Programmation des systèmes embarqués, Shell, conception orientée objet.  Familiarisé avec: Pascal, PL / SQL, UML, VBScript, Prolog, VHDL.- Connaissance assez solide du traitement du signal numérique et connaissance de Matlab, VHDL, VerilogBoth English and French

L’étudiant doit posséder des connaissances en gestion et en management de niveau universitaire (par exemple, cours de première année universitaire en management). L’étudiant doit posséder de fortes capacités pour exécuter du travail intellectuel et analytique, notamment au niveau méthodologique en administration. Il doit être capable de lire de la documentation scientifique en français et en anglais. Il doit également posséder des compétences élevées en rédaction en français (l’anglais représente un atout pour la rédaction). Il doit au minimum maîtriser le logiciel de traitement de texte Word et la connaissance et maîtrise des logiciels EndNote et NVivo représente également un atout. French
L’étudiant doit avoir une formation en hydrologie ou en climatologie avec un bagage solide en statistiques. L’étudiant doit avoir une compréhension des phénomènes physiques impliqués, une capacité de programmer les approches fonctionnelles en question, une aptitude à bâtir les bases de données avec les données de la Tunisie et du Canada, et une disposition à analyser les résultats et à tirer des conclusions.L’approche proposée est basée sur des développements récents en analyse des données fonctionnelles (courbes ou fonctions) vu que les données que nous utiliserons sont des fonctions (hydrogrammes). Ainsi, le projet s’inscrit dans le cadre de l'analyse fréquentielle de données fonctionnelles. Le potentiel d’amélioration dans l’estimation des caractéristiques de crues et la compréhension des phénomènes associés est énorme avec un impact économique important.French

Le candidat aura préférentiellement suivie un cursus en biochimie, microbiologie, ou biotechnologieBoth English and French
Le candidat aura préférentiellement suivie un cursus en biochimie, microbiologie, ou biotechnologieBoth English and French
Nous sommes à la recherche de candidats motivés avec de l'expérience en chimie organique ou inorganique de synthèse.Both English and French

University degree in related fields: microbiology, biology, food sciences and is advanced in microbiological analyses.Essential: The student is able to work under a microbiological hood and has received WHMIS and biosafety training.1 STUDENT IS REQUIRED TO SUPPORT THIS STUDY.English
University degree in related fields: biopolymer chemistry, microemulsions, liposomes, food sciences, structural analysis, functional properties of biopolymers and is advanced in emulsion/liposomes and microencapsulation concepts.Essential: The student is able to work under a microbiological hood and has received WHMIS training.1 STUDENT IS REQUIRED TO SUPPORT THIS STUDY.English
University degree in related fields: biopolymer chemistry, microemulsions, microencapsulation, food sciences, structural analysis, functional properties of biopolymers and is advanced in emulsion and microencapsulation concepts.Essential: The student is able to work under a microbiological hood and has received WHMIS training.1 STUDENT IS REQUIRED TO SUPPORT THIS STUDY.English
The candidate for this project should have basic knowledge on microorganisms and insects. Further, knowledge on bioinsecticidal agents from plants or microorganisms are important. Finally, knowledge on polymeric materials is an advantage for the selection.English
University degree in related fields: polymer chemistry (especially organic synthesis applied to polymers, structural analysis and functional properties, modification of biopolymers). Advanced in nanotechnology and cellulose nanocrystals theoretical concepts.Essential: The student must be able to work under a chemical hood, microbiological hood and have received WHMIS and biosafety trainings.English
L'étudiant devra être familier avec les méthodes de base de la biologie moléculaire (principalement le PCR) et avec des techniques de microbiologie (manipulation aseptique, culture de bactéries, etc).Si  l'étudiant est intéressé à des études graduées, ce stage peut être une bonne porte d'entrée.French
L'étudiant devra avoir des compétences en biologie moléculaire. Minimalement, l'étudiant devrait connaître la théorie en regard des techniques de PCR et d'électrophorèse (agarose et polyacrylamide) et de la biologie et des manipulations d'ARN. Idéalement, l'étudiant devrait avoir un peu d'expérience avec ces techniques. De l'expérience avec les manipulations d'ARN en laboratoire serait un atout.French

Cellular and molecular biology in education or related fields.Laboratory experience would be an advantage. Both English and French
Le stagiaire travaillera sous la supervision d'un étudiant gradué. Il devra planifier et exécuter des expériences en laboratoire, puis en analyser les résultats. Both English and French

Pour être considérés, les candidats devront avoir une solide formation en microbiologie. Both English and French
L’étudiant peut provenir de différents domaines: ingénierie, design/conception de produit, sciences sociales, etc. Une connaissance de la conception centrée sur l’utilisateur et des aides technologiques existantes serait un atout. L’étudiant devrait idéalement être familier avec les exigences éthiques de la recherche avec les êtres humains. Il devra avoir: 1) de bonnes compétences techniques/en ingénierie, ou 2) de bonnes habiletés de communication pour animer les groupes de discussion et une excellente créativité afin d’intégrer les suggestions des participants à de potentielles maquettes. De bonnes capacités de rédaction faciliteront la communication des résultats dans le cadre d’une publication évaluée par les pairs.Both English and French
We are looking for a student having expertisis in purification of organic natural comppounds and characterization by 1D and 2D NMR.Bringing together over 40 professors, the Centre INRS-Institut Armand-Frappier boasts a strong tradition of research geared toward prevention and improving health. The Centre has internationally recognized expertise and is considered a hub for health research in Quebec. With an annual budget of $11.2 million with $6.8 million in grants and research contracts, the Centre is located in the greater Montreal area, in the heart of Biotech City in the Laval Scientific and High Technology Park, in close proximity to a number of pharmaceutical and biotech companies.English
Nous recherchons un étudiant ayant une expertise en synthèse organique multi-étapes et analyses RMN 1D et 2D. Une connaissance en glycochimie serait appréciée mais non-nécessaire.Bringing together over 40 professors, the Centre INRS-Institut Armand-Frappier boasts a strong tradition of research geared toward prevention and improving health. The Centre has internationally recognized expertise and is considered a hub for health research in Quebec. With an annual budget of $11.2 million with $6.8 million in grants and research contracts, the Centre is located in the greater Montreal area, in the heart of Biotech City in the Laval Scientific and High Technology Park, in close proximity to a number of pharmaceutical and biotech companies.English
Nous recherchons un étudiant ayant une expertise en synthèse organique multi-étapes et analyses RMN 1D et 2D. Une connaissance en glycochimie serait appréciée mais non-nécessaire.Bringing together over 40 professors, the Centre INRS-Institut Armand-Frappier boasts a strong tradition of research geared toward prevention and improving health. The Centre has internationally recognized expertise and is considered a hub for health research in Quebec. With an annual budget of $11.2 million with $6.8 million in grants and research contracts, the Centre is located in the greater Montreal area, in the heart of Biotech City in the Laval Scientific and High Technology Park, in close proximity to a number of pharmaceutical and biotech companies.English
Nous recherchons un étudiant ayant une expertise en synthèse organique multi-étapes et analyses RMN 1D et 2D. Une connaissance en glycochimie serait appréciée mais non-nécessaire.Bringing together over 40 professors, the Centre INRS-Institut Armand-Frappier boasts a strong tradition of research geared toward prevention and improving health. The Centre has internationally recognized expertise and is considered a hub for health research in Quebec. With an annual budget of $11.2 million with $6.8 million in grants and research contracts, the Centre is located in the greater Montreal area, in the heart of Biotech City in the Laval Scientific and High Technology Park, in close proximity to a number of pharmaceutical and biotech companies.English

molecular microbiology:The student will work under my supervision and the supervision of a senior student. It will be entirely responsible of its part of the project which will include PCR, cloning, gene deletion in Neisseria meningitidis, qRT-PCR, and RNA sequencing. no English
the student is required to have basic knowledge of Python and Java. Fundamentals of digital signal processing and machine learning are desirable. English
The required background of the student is in the field of Materials Science, Chemistry, Electronic Engineering, Physics, and Nanomaterials. Skills in materials preparation and/or characterization and basic courses on nanostructured materials and nanotechnology will help the student in deep understanding all the steps of materials synthesis and characterization. Background in electrochemistry and electro engineering will be more specific of the project related with the operation features of the solar cell and the characterization of its main parameters.None English
The required background of the student is in the field of Materials Science, Chemistry, Electronic Engineering, Physics, and Nanomaterials. Skills in materials preparation and/or characterization and basic courses on nanostructured materials and nanotechnology will help the student in deep understanding all the steps of materials synthesis and characterization. Background in electrochemistry and electro engineering will be more specific of the project related with the operation features of the solar cell and the characterization of its main parameters.None English
For participating in this project the student must have good programming skills. Knowledge of machine learning techniques, specifically neural networks and its application to solve computer vision tasks is also necessary. Previous experience with image processing, deep neural networks and deep learning applications is a plus. Experience with deep learning developing frameworks, such as TensorFlow and Keras will be very handy during the development of the project.English
Ideally, the candidate should have an electrical engineering background and should have some basic knowledge in: * Wireless communications* Signal Processing* MATLAB software by MathWorks* Embedded programming (optional, but it would be a major asset)* Rapid prototyping techniques (optional, but it would be a major asset)The candidate should be dynamic, self-motivated, and team player; qualities strongly required for successful involvement in collaborative R&D projects carried out in close collaboration with our industrial partners from which the candidate can gain precious hands-on experience and soft skills with significantly-increased potential.The submitter of this internship proposal is Director of PERSWADE, the NSERC CREATE Research Training Program in the Industrial Stream on Pervasive and Smart Wireless Applications for the Digital Economy <www.create-perswade.ca>, a unique 4M$ research training program on wireless in Canada involving 27 faculty from eight universities and ten industrial partners. As such, this internship if confirmed, will be integrated within the PERSWADE program thereby enable the intern student access to all the semi-technical training activities the program will schedule during the internship (cf. program's website) and possible additional funding, if and only if top-ups will be allowed by MITACS, with amounts matching up to 80% maximum of MITACS financial support that will depend on budget availabilities and the student's academic standing and performance during the internship.English
In order to be able to work on this project, the student must have a solid mathematical background (ex: stochastic processes, optimization, geometry) as well as a deep understanding of digital communications and signal processing.  The candidate must also have some prior knowledge of cellular communication (3G/4G) and a strong interest in the upcoming 5G. Furthermore, the student must be a self-motivated person able to work in team. Good communication skills are also required as this work will be part of an industrial project with our partner Huawei that usually asks for frequent meetings and deliverables.The submitter of this internship proposal is Director of PERSWADE, the NSERC CREATE Research Training Program in the Industrial Stream on Pervasive and Smart Wireless Applications for the Digital Economy <www.create-perswade.ca>, a unique 4M$ research training program on wireless in Canada involving 27 faculty from eight universities and ten industrial partners. As such, this internship if confirmed, will be integrated within the PERSWADE program thereby enable the intern student access to all the semi-technical training activities the program will schedule during the internship (cf. program's website) and possible additional funding, if and only if top-ups will be allowed by MITACS, with amounts matching up to 80% maximum of MITACS financial support that will depend on budget availabilities and the student's academic standing and performance during the internship.English
IIdeally, the candidate should have an electrical engineering background and should have some basic knowledge in:* Mathematics* Wireless communications* Probability and stochastic processes* MATLAB software of MathWorksThe candidate should be dynamic, self-motivated, and team player; qualities strongly required for successful involvement in collaborative R&D projects carried out in close collaboration with our industrial partners from which the candidate can gain precious hands-on experience and soft skills with significantly-increased potential.Work to be carried out within NSERC Strategic Partnership Project supported by Ericsson Canada on "Advanced Signal Processing and Networking Techniques for Cost-Effective Ultra-Dense 5G Networks".The submitter of this internship proposal is Director of PERSWADE, the NSERC CREATE Research Training Program in the Industrial Stream on Pervasive and Smart Wireless Applications for the Digital Economy <www.create-perswade.ca>, a unique 4M$ research training program on wireless in Canada involving 27 faculty from eight universities and ten industrial partners. As such, this internship if confirmed, will be integrated within the PERSWADE program thereby enable the intern student access to all the semi-technical training activities the program will schedule during the internship (cf. program's website) and possible additional funding, if and only if top-ups will be allowed by MITACS, with amounts matching up to 80% maximum of MITACS financial support that will depend on budget availabilities and the student's academic standing and performance during the internship.English

Idéalement le candidat devrait être en génie électrique et devrait avoir quelques connaissances de base en:* Traitement du signal numérique* Communication numérique* Architecture et  prototypage matériels (optionnel, mais serait un atout considérable)* Apprentissage automatique et intelligence artificielle (optionnel, mais serait un atout considérable)Le candidat devrait être dynamique, auto-motivé et joueur d'équipe; qualités fortement requises pour un engagement réussi dans des projets R&D collaboratifs avec nos partenaires industriels de qui le candidat peut gagner une expérience pratique et des compétences professionnelles avec un potentiel de préparation significativement enrichi.The submitter of this internship proposal is Director of PERSWADE, the NSERC CREATE Research Training Program in the Industrial Stream on Pervasive and Smart Wireless Applications for the Digital Economy <www.create-perswade.ca>, a unique 4M$ research training program on wireless in Canada involving 27 faculty from eight universities and ten industrial partners. As such, this internship if confirmed, will be integrated within the PERSWADE program thereby enable the intern student access to all the semi-technical training activities the program will schedule during the internship (cf. program's website) and possible additional funding, if and only if top-ups will be allowed by MITACS, with amounts matching up to 80% maximum of MITACS financial support that will depend on budget availabilities and the student's academic standing and performance during the internship.Both English and French
Idéalement le candidat devrait être en génie électrique, devrait avoir les connaissances de base en traitement du signal et une formation solide en algèbre linéaire et théorie des probabilités. Une exposition préalable au traitement du signal statistique, notamment en estimation-détection, serait un atout. Une familiarisation avec le logiciel MATLAB de MathWorks serait désirable.Le candidat devrait être dynamique, auto-motivé et joueur d'équipe; qualités fortement requises pour un engagement réussi dans des projets R&D collaboratifs avec nos partenaires industriels de qui le candidat peut gagner une expérience pratique et des compétences professionnelles avec un potentiel de préparation significativement enrichi.The submitter of this internship proposal is Director of PERSWADE, the NSERC CREATE Research Training Program in the Industrial Stream on Pervasive and Smart Wireless Applications for the Digital Economy <www.create-perswade.ca>, a unique 4M$ research training program on wireless in Canada involving 27 faculty from eight universities and ten industrial partners. As such, this internship if confirmed, will be integrated within the PERSWADE program thereby enable the intern student access to all the semi-technical training activities the program will schedule during the internship (cf. program's website) and possible additional funding, if and only if top-ups will be allowed by MITACS, with amounts matching up to 80% maximum of MITACS financial support that will depend on budget availabilities and the student's academic standing and performance during the internship.Both English and French

I expect the student to be routinely familiar with programming in Java and/or Python, with C an asset. Experience with programming network applications would also be preferred. Some experience with Gstreamer will be useful, but not necessary. Familiarity with day-by-day use of Linux as a development and operational environment is expected.English
Habiletés dans l'utilisation de logiciels de données, systèmes d'information géographique (ArcGIS, QuantumGIS, etc.) et ou logiciels statistiques (R, STATA, SPSS, SAS, etc.)Both English and French

The student must have proven experience writing either Android or iOS smartphone apps. Windows app development knowledge is a plus.Research area: Biosciences & Information Communication TechnologiesEnglish
L'étudiant doivent avoir une base en produit chimique générale / chimie analytique / biotechnologie fond que le projet de recherche porte sur la développement des biocomposites à partir de PLA. En outre, l'étudiant doit être bon dans l'analyse statistique pour vérifier la reproductibilité des concentrations en sucres. Notions de base en contrôle de processus seront un atout. Le projet nécessite des compétences de base de la chimie analytique pour mesurer la conductivité, la tension de surface, la force ionique, la taille des particules, entre autresFrench no
The student will be required to have a general chemical/analytical chemistry/biotechnology background as the research project involvesproduction and use of enzymes for petroleum hydrocarbon degradation. In addition, the student must be good in statistical analysis to verify the reproducibility of production os enzymes. Basics in process control will be an asset. The project requires basic analytical chemistry  and microbiology skills to measure conductivity, surface tension, ionic strength, particle size, cell count, enzyme activityamong others Role of the student in the above-mentioned research project (Max 300 words):No English NO
The student must have basic training in food sciences and engineering with skills to manage anlytical details especially chemical analysis. Knowing microbiology will be an asset. Additionally, the student must be adept to carry out statistical analysis of the research results.English NONE
The student will be required to have a general chemistry/agriculture/environmental backgroundas the research project involves environmental samples analysis and sampling. In addition, the student must be good in statistical analysis to verify the reproducibility of concentrations obtained with chromatography and mass spectrophotometry techniques.The student will be responsible for following tasks in the present project:1. Sampling of different wastewater treatment plant unit operations for analysis of presence of different pharmaceutical compounds.2. Optimization of analysis method of a model pharmaceutical compound in coordination with an analytical laboratory and working in close coordination with the staff.3. Mass NONE English NONE
The student will be required to have a general food chemistry/material science/formulation background as the research project involves development of polymer agents which are biological. In addition, the student must be good in statistical analysis to verify the reproducibility of the shelf-life of the stable formulations.----------------------------L'étudiant doivent avoir une base en alimentation générale chimie / sciences des matériaux / formulation fond que le projet de recherche porte sur le développement d'agents polymères qui sont biologique. En outre, l'étudiant doit être bon dans l'analyse statistique pour vérifier la reproductibilité de la durée de vie des formulations stables.English NONE
The student will be required to have a general chemical/biochemical engineering/biotechnology background as the research project involves bioproduction of enzymes using agro-wastes by solid state and liquid fermentation. In addition, the student must be good in statistical analysis to verify the reproducibility of concentrations of  enzymes. Basics in process control will be an asset. The project requires basic microbiology understanding for inoculation, petri plating etc.-------------------------------L'étudiant doivent avoir une base en chimie / biochimie général génie / biotechnologie fond que le projet de recherche porte sur la bioproduction d'enzymes utilisant agro-déchets par fermentation à l'état solide et liquide. En NONE English NONE
The student will be required to have a general chemistry background as the research project involves environmental samples analysis and sampling. In addition, the student must be good in statistical analysis to verify the reproducibility of concentrations obtained with chromatography and mass spectrophotometry techniques.-------------------------------L'étudiant doit avoir une formation de base en sciences de l'alimentation et de l'ingénierie de compétences pour gérer les détails d'analyse en particulier l'analyse chimique. Sachant microbiologie sera un atout. De plus, l'étudiant doit être apte à effectuer une analyse statistique des résultats de recherche.NONE English NONE
The student will be required to have a general chemical/biochemical engineering/biotechnology background as the research project involves bioproduction of enzymes using agro-wastes by solid state and liquid fermentation. In addition, the student must be good in statistical analysis to verify the reproducibility of concentrations of  enzymes and also chemistry skills for analysis of emerging contaminants. Basics in process control will be an asset. The project requires basic microbiology understanding for inoculation, petri plating etc.NONE English NONE
The student must have basic training in food sciences and engineering with skills to manage analytical details especially chemical analysis. Knowing microbiology will be an asset. Additionally, the student must be adept to carry out statistical analysis of the research results.------------------------------L'étudiant doit avoir une formation de base en sciences de l'alimentation et de l'ingénierie de compétences pour gérer les détails d'analyse en particulier l'analyse chimique. Sachant microbiologie sera un atout. De plus, l'étudiant doit être apte à effectuer une analyse statistique des résultats de recherche.NONE English NONE
The student will be required to have a general environmental chemistry/environmental science and engineering background as the research project involves development of biofiltration systems for removal of cyanotoxins from contaminated waters.English

Le candidat est un étudiant en dernière année du premier cycle dans le domaine du génie informatique ou de l'informatique. Une formation en physique et/ou en sciences de la terre sera considérée comme un atout majeur. La priorité sera accordée aux candidats qui connaissent les protocoles de traitement d'images, le format DICOM utilisé en sciences médicales et les protocoles de transfert de réseau. Les candidats auront une expertise dans la conception C ++, HTML, Javascript, Python, l'architecture REST (Representational State Transfer) et des bases de données relationnelles. La connaissance d’ITK/VTK, Orthanc et/ou VisTrails est souhaitable, mais pas indispensable.L'équipe de l'INRS est francophone, mais peut facilement communiquer en anglaisBoth English and French
Autonomie et esprit d’organisation. L’étudiant aura suivi une formation (Bac+3 ou +4) en science de la terre, science de l’environnement ou domaines associés. L’étudiant devra montrer un vif intérêt pour le travail en laboratoire et de terrain. Une bonne maîtrise des outils de base de traitement de données serait un avantage (e.g. Excel/ R)The team is french speaking but can easily communicate in EnglishFrench

Formation universitaire dans l'une des disciplines suivantes: biologie, limnologie, océanographie, sciences de l'environnement, chimie. Sont des atouts: expérience sur le terrain, aime le plein air, inventif, en bonne forme physique pour porter de l'équipement. Both English and French



Strong scientific curiosity and motivation for research are the absolute requirement of the candidate. Knowledge in optics and/or solid-state physics will be assets.English
Strong scientific curiosity and motivation for research are the absolute requirement of the candidate. Knowledge in optics and/or solid-state physics will be assets.English
Background in chemistry or biochemistryExperience in analytical and/or organic chemistry is a bonusCommunication skills (written/oral) in EnglishEnglish
All associated techniques will be taught on-site. Background in chemistry, biochemistry, or biology are seen as most appropriate for capitalizing upon this learning experience.English
All associated techniques will be taught on-site. Background in chemistry, biochemistry, or biology are seen as most appropriate for capitalizing upon this learning experience.English
All associated techniques will be taught on-site. Background in chemistry, biochemistry, or biology are seen as most appropriate for capitalizing upon this learning experience.English
All associated techniques will be taught on-site. Background in chemistry, biochemistry, or biology are seen as most appropriate for capitalizing upon this learning experience.English

Voir la version anglaise. English 
Materials, Inorganic chemistry, and/or electrochemistryN/A English
Chemistry, Materials N/A English
The ideal student will be an experimentalist with a solid background in physics and photonics. Knowledge in telecommunications systems, computing, or electrical engineering will be an asset.  They will be able to understand the fundamentals of nonlinear and quantum optics and deal with challenging problems related to integrated optics. The most important quality in the student will be a willingness to learn, as well as enthusiasm for the field. Students in their senior years of Physics, Mathematics, or Electrical Engineering will be well-suited for the project, but others with strong backgrounds will not be overlooked.English
The ideal student will be an experimentalist with a solid background in physics, in particular in the domains of quantum mechanics and quantum optics, and with some knowledge of computer science and quantum and classical information theory. Knowledge of fiber optics, fast electronics, software programming or software simulation will be an asset.  They will be able to understand the fundamentals of nonlinear optics and deal with challenging problems in interferometry, fast electronics, software programming for optoelectronic devices interfacing, efficient data processing and some theoretical quantum optics calculations. The student will need to be self-motivated, ambitious, and a good team player.English
The ideal student will be an experimentalist with a solid background in physics and photonics. Knowledge in telecommunications systems, computing, or electrical engineering will be an asset.  They will be able to understand the fundamentals of nonlinear and quantum optics and deal with challenging problems related to integrated optics. The most important quality in the student will be a willingness to learn, as well as enthusiasm for the field. Students in their senior years of Physics, Mathematics, or Electrical Engineering will be well-suited for the project, but others with strong backgrounds will not be overlooked.English
The ideal student will be an experimentalist with a solid background in chemistry, materials science, or in physics and photonics. Knowledge in multiple areas will be a great asset in this highly multidisciplinary research effort although not required. The student will gain knowledge and expertise in the synthesis of gold nanoparticles including nanorods and nanostars, as well as physico-chemical and optical characterization of the materials. Moreover, the student will have full access to the UOP laboratory where he/she will carry out the Terahertz temperature sensing experiments and will gain knowledge in Terahertz physics, optics and photonics.English
Eligible candidates must be University students in a relevant discipline (Physics, Physical Engineering, or equivalent). Some experience in numerical modeling of electromagnetic processes and/or in optical characterizations will be an additional advantage.English

Motivated students are welcome to apply for this project.The student should have a background mainly in chemistry or a related field (a basic background in electrical engineering may be helpful but not necessary for the achievement of the project).Ideally, the student should have the following personal skills:- Autonomy - Ability to solve problems- Attention to detail - Well organized - Oral and written communication skills in French or EnglishCe stage est co-dirigé par Dre Élodie Boisselier (Faculté de médecine) et Dr Amine Miled (Faculté de sciences et génie). L’étudiant passera 50% de son temps dans chaque laboratoire.This internship is co-supervised by Dr. Élodie Boisselier (Faculty of medicine) and Dr. Amine Miled (Faculty of sciences and engineering). The student will spend 50% of his time in each laboratory.Both English and French
Le/la stagiaire doit être très confortable avec le logiciel R : il/elle doit pouvoir utiliser différentes fonctions et librairies existantes, et pouvoir écrire ses propres fonctions. Une connaissance de l’algèbre linéaire et une bonne base en inférence statistique et analyse de données est également nécessaire. Une connaissance de base des langages HTML ou XML n’est pas obligatoire mais peut représenter un atout.  French
The intern must be very comfortable with the R software: he/she must be able to use functions from existing packages as well as to write his/her own functions. Knowledge of linear algebra and solid bases in statistical inference and data analysis are also required. Basic knowledge of HTML, XML or JSON is not required but is certainly an interesting asset. Though the project itself does not require any knowledge of French and that it is possible to spend 12 weeks in Quebec City without speaking any French (we have students who have spent years here without speaking French), learning a few words of French would make the experience more enjoyable.English

Les étudiants en génie électrique/électronique sont invités à postuler pour ce projet. Les étudiants doivent avoir de très bonnes connaissances dans la conception de circuits discrets.Des connaissances en programmation peuvent être utiles pour ce projet tel que LabVIEW, C/C++, C#, python ou équivalent). Ce projet peut nécessiter des connaissances en microcontrôleur ou FPGA également.Both English and French
Étudiant ayant de l’expérience dans l'un des domaines suivants: santé publique, épidémiologie, médecine, tout programme de recherche sur les sciences de la santé, l'éducation, ou le design.L’étudiant devra démontrer des compétences et aptitudes telles que la pensée critique, le travail d'équipe, la rigueur au travail, le désir d'apprendre, la capacité de rédaction, la curiosité intellectuelle, mais surtout l'éthique au travail (nous travaillons avec des données patient confidentielles et sensibles). L’étudiant devra s'intéresser aux soins de santé.Both English and French
Good background in linear algebra and matrix theory. Also knowledge of at least one mathematical programming language (e.g. Maple, Mathematica, Matlab), so as to be able to conduct numerical experiments.English
Connaissances en ingénierie : cinématique robotique, programmation, électronique, mécanique, physique, mathématiques. Le canditat doit être très ouvert à apprendre de nouveaux éléments.L'étudiant travaillera en recherche et développement et devra appliquer des connaissances en ingénierie afin de résoudre les problèmes donnés. Le rôle incluera: (1) Revue des méthodes de l'état de l'art (2) Simulation (3) Développement des prototypes (4) Intégration au système robotisé (5) Rédaction de rapport et articles scientifiques.Both English and French
Connaissances en ingénierie : mécanique, électronique, programmation, électronique, physique, mathématiques. Le canditat doit être très ouvert à apprendre de nouveaux éléments.L'étudiant travaillera en recherche et développement et devra appliquer des connaissances en ingénierie afin de résoudre les problèmes donnés. Le rôle incluera: (1) Revue des méthodes de l'état de l'art (2) Simulation (3) Développement des prototypes (4) Intégration au système robotisé (5) Rédaction de rapport et articles scientifiques.English
Connaissances en ingénierie : mécanique, électronique, programmation, électronique, physique, mathématiques. Le canditat doit être très ouvert à apprendre de nouveaux éléments.L'étudiant travaillera en recherche et développement et devra appliquer des connaissances en ingénierie afin de résoudre les problèmes donnés. Le rôle incluera: (1) Revue des méthodes de l'état de l'art (2) Simulation (3) Développement des prototypes (4) Intégration au système robotisé (5) Rédaction de rapport et articles scientifiques.English
Connaissances en ingénierie : programmation, électronique, mécanique, physique, mathématiques. Le canditat doit être très ouvert à apprendre de nouveaux éléments.L'étudiant travaillera en recherche et développement et devra appliquer des connaissances en ingénierie afin de résoudre les problèmes donnés. Le rôle incluera: (1) Revue des méthodes de l'état de l'art (2) Simulation (3) Développement des prototypes (4) Intégration au système robotisé (5) Rédaction de rapport et articles scientifiques.Both English and French
Connaissances en algèbre et en théorie des nombres; compétences de programmation de base.Both English and French

We are looking for undergraduate students in their final year of studies who are interested in expanding their knowledge in optical communication systems. Good knowledge of digital communication systems and MATLAB programming is required. Experience in adaptive filters is a plus. English
The student should have some background in wastewater treatment and some laboratory experience. Data analysis with a spreadsheet program is recommended as well.A very international team of about 20 students, postdocs and research assistants ensure a very multi-disciplinary, world-renown team of researchers on water qualityEnglish
• Student in Materials Science, Inorganic/Solid-state Chemistry, polymer Chemistry, Physics, Engineering Science (Chemistry or Physics);• Strong motivation for research and development and laboratory work in general;• The candidate should demonstrate dexterity, resourcefulness, autonomy and adaptability skills;• Knowledge of basic techniques of glass or ceramic preparation and material characterization will be an asset.  Complementary information about the Canada Excellence Research Chair in Photonic Innovations and about the Center for Optics, Photonics and Lasers at Université Laval can be found at http://www.cercp.ca/en/about/ and http://www.copl.ulaval.ca/en/home/, respectively.Even if the French language is the main language used in Québec and at Université Laval, speaking French is not a prerequisite to work at COPL where all employees and students fluently speak English.English
Basic training in experimental molecular biology and microbiology, biochemistry and cell biology ORBasic training in theoretical molecular biology and bioinformatics (Python, R)English
Basic molecular and microbiology skills and/or bioinformatics skills and/or biochemistry skillsNA English
Background in experimental genetics and cell biology OR background in genetics and bioinformaticsEnglish
Research abilities for laboratory experimental workNo additional comments.English
Research abilities for laboratory experimental workNo additional comments.English
Études en informatique ou génie informatique ou génie logicie ou génie industriel Analyse/programmation orientée-objet. Programmation en C#.net ou équivalent ou Python. Intérêt pour la recherche et l'intelligence artificielle French
Des bases mathématiques solidesDes connaissances et compétences dans les systèmes à référence spatialeDes connaissances et compétences dans la manipulation de données géospatialesDes connaissances et compétences en programmation (C++ privilégié)Des antécédents dans l'acquisition et/ou traitement de données bathymétriquesDes antécédents dans l'acquisition et/ou traitement de données LiDARExpérience de campagne d'acquisition de données géospatialesCréativité, motivation et capacité à régler des problèmes d’ordre techniqueExcellentes compétences en communication, aussi bien orale qu’écrite, de sujets techniques ou non Capacité à travailler de manière autonome et en équipeFrench
* The student must be familiar with fluid mechanics and understand its concepts. * The student must be also willing to perform laboratory experiments. * The student needs to have a high GPA.* The student needs to be hard-working person.* The student needs to be passionate about research.English
* The student must be familiar with fluid mechanics and understand its concepts. * The student must be also willing to perform laboratory experiments. * The student needs to have a high GPA.* The student needs to be hard-working person.* The student needs to be passionate about research.English
Des bases mathématiques solidesDes connaissances et compétences dans les systèmes à référence spatialeDes connaissances et compétences dans la manipulation de données géospatialesDes connaissances et compétences en programmation C++Des connaissances et compétences avec des logiciels de modélisation 3D (ex. RealWorks, AutoCAD, etc...)Des antécédents dans l'acquisition et/ou traitement de données LiDARCréativité, motivation et capacité à régler des problèmes d’ordre techniqueExcellentes compétences en communication, aussi bien orale qu’écrite, de sujets techniques ou non Capacité à travailler de manière autonome et en équipeFrench
Est attendu un profil en études littéraires, communication, édition, graphisme appliqué au livre ou à l'édition, culture numérique, de sorte de pouvoir se greffer sous un angle ou un autre au projet de recherche. Bonne capacité d'abstraction pour faire des lectures critiques. Connaissance intermédiaire des enjeux de la culture numérique. Bonne capacité de rédaction et sens du travail en équipe. Curiosité, sens de l'initiative, dynamisme souhaités !  French

Nous sommes à la recherche d’étudiants dans le domaine du génie informatique, de l’informatique, du génie électrique, de la statistique, ou une spécialisation apparentée. Une bonne formation en mathématique (algèbre linéaire, calcul différentiel, probabilité et statistique) est essentielle. Une connaissance et de l’intérêt pour l’apprentissage automatique et l’intelligence artificielle sont un atout. Des connaissances solides de la programmation sont aussi requises, la maîtrise du langage Python étant un plus. De plus, une aptitude pour l’écriture technique en anglais est également importante, comme l’étudiant devra écrire des rapports techniques et possiblement des articles scientifiques. La connaissance du français et un plus, Both English and French
Ce projet de recherche est du domaine du génie géomatique et des sciences de l'information géographique. Les étudiants peuvent venir d'un domaine lié comme l'informatique ou les sciences environnementales. Une connaissance de base en systèmes d'information géographique (QGIS ou ArcGIS) est attendue. Une expérience avec l'API Python, Modelbuilder ou avec la programmation en général serait un avantage mais n'est pas indispensable.Both English and French

Experience in a laboratory is strongly suggested as well as a background in human factors, human-machine interaction, psychology or other related domain.- Sense of responsibility- Autonomy and proactivity- Critical thinkingEnglish
De l'expérience dans un laboratoire est fortement suggérée. Une formation en facteurs humains, en relation humain-machine, en psychologie ou autre domaines connexes.- sens des responsabilités- autonomie et proactivité- esprit critiqueFrench
De l'expérience dans un laboratoire est fortement suggérée. Une formation en facteurs humains, en relation humain-machine, en génie, en psychologie ou autre domaines connexes.- sens des responsabilités- autonomie et proactivité- esprit critiqueFrench
Experience in a laboratory is strongly suggested as well as a background in human factors, engineering, human-machine interaction, psychology or other related domain.- Sense of responsibility- Autonomy and proactivity- Critical thinkingEnglish

Ce projet de recherche est du domaine du génie géomatique et des sciences de l'information géographique. L'étudiant devra implanter des algorithmes et les valider. Une compétence en programmation est donc demandée. L'étudiant devra avoir une formation liée aux géosciences, à l'informatique ou aux mathématiques. L'étudiant manipulera des données géométriques et travaillera sur des points dans une triangulation. Une expérience en Python ou en C++ est appréciée.Both English and French
Le ou la stagiaire aider au développement d'outils de modélisation et d'optimisation de cycles adaptatifs et participera à la rédaction d'un article scientifiqueBoth English and French

The student should be at least in his second year of a BSc in Chemical Engineering or equivalent program.I confirm my acceptance of Mitacs rules.English
The student should be involved in an undergraduate chemical engineering or related (chemistry is also possible) university program.Je confirme. English



The student will have completed at least two years of a Chemical Engineering or equivalent BSc progam. He should have a taste for chemistry and lab work.English
Nous sommes à la recherche de candidats ayant une formation en géomatique, plus précisément ayant des expertises en modélisation géométrique 3D, cartographie (CAD), système d’information géographique (SIG), bases de données géographiques. Il serait un avantage, si le candidat est capable de programmer; un langage comme Python. Both English and French

A senior civil engineering undergraduate with a special interest in structural analysis, finite element modeling and willing to learn new advanced structural analysis techniques. He or she should be strong analytically and be a problem solver. Critical thinking is a priceless skill for this project. Some previous exposure to finite element methods and analysis and the use of finite element-based software (eg. ABAQUS or OPENSEES or ANSYS) would be beneficial.English
A senior civil engineering undergraduate with a special interest in earthquake engineering is required for this project. The project will involve extensive structural and geotechnical modeling and analysis using some contemporary structural and geotechnical analysis and other seismic analysis software. A civil engineering background or interest is therefore preferred.N/A English N/A
A senior civil engineering undergraduate with a special interest in structural analysis and design and willing to learn new advanced techqniques in structural analysis and finite element modeling. He or she should be strong analytically and be a problem analyser and solver. Critical thinking is a priceless skill for this project. Some previous experience or knowledge in finite element methods and analysis and the use of finite element-based software (eg. LS DYNA, etc) would be beneficial. The student will have an opportunity to meet and interact with reputed researchers through participation in conferences.  English N/A
A senior civil engineering undergraduate with a special interest in structural analysis, finite element modeling and willing to learn new advanced structural analysis techniques. He or she should be strong analytically and be a problem analyser and solver. Critical thinking is a priceless skill for this project. Some previous exposure to finite element methods and analysis and the use of finite element-based software (eg. ABAQUS, etc) would be beneficial. There will also be opportunities to participate in seminars and a conference out of the city, organized by the research center on structures under extreme loading conditions (CEISCE). English
A senior civil engineering undergraduate with a special interest in structural analysis and earthquake engineering. He or she should be strong analytically and be a problem analyzer and solver. Critical thinking is an important skill for this project. Some previous experience in research in structural analysis and the use of MATLAB and SAP2000 software would be beneficial. There will be opportunities to participate in seminars and a conference out of the city, organized by the research center on structures under extreme loading conditions (CEISCE). Not applicableEnglish

Ce projet de recherche est du domaine du génie géomatique et des sciences de l'information géographique. Une compétence en programmation est requise puisque l'étudiant devra implanter et valider des algorithmes. L'étudiant devra avoir une formation liée aux géosciences, à l'informatique ou aux mathématiques. Une expérience en C++ est la bienvenue.Both English and French
Ce projet de recherche est du domaine du génie géomatique et des sciences de l'information géographique. Une compétence en programmation est requise puisque l'étudiant devra implanter et valider des algorithmes. L'étudiant devra avoir une formation liée aux géosciences, à l'informatique ou aux mathématiques. Une expérience en C++ est la bienvenue.Both English and French
Bonne connaissance de la chimie (principalement organique et organométallique)Connaissance de la spectroscopie moléculaire de base (théorie)Aptitudes en laboratoire Manipulation de produits chimiquesLa connaissance de la chimie du bois serait appréciéeÉtudiant débrouillard et ayant de l'intérêt autant pour la chimie que pour la science du boisDes connaissances en analyse de surface seraient appréciéesBoth English and French
L'étudiant doit posséder des connaissances en chimie des polymères, il doit également posséder une connaissance de base ou un fort intérêt pour la spectroscopie moléculaire. L'étudiant doit posséder une bonne expérience en laboratoire et être intéressé à la fois des manipulations à caractère chimique et à caractère plus pratique (ex. : essais de performance mécanique).L'étudiant doit avoir le désir de travailler sur un projet multidisciplinaire qui inclut de la science des revêtements et de la science du bois.Both English and French
Nous sommes à la recherche de candidats ayant une formation en géomatique, plus précisément ayant des expertises en géoinformatique, en acquisition de données spatiales 3D comme le Lidar ou le GPS, en système d’information géographique (SIG) et en système de gestion de base de données spatiales. Le candidat doit être capable de programmer; des langages comme Python et Javascript. Both English and French

L'étudiant recherché est un étudiant curieux et intéressé aux questions liées aux politiques éducatives. Il devra avoir une vision systémique tenant compte des contextes sociaux, historiques, économiques et culturels dans son analyse du champ éducatif. Il devra démontrer des compétences en analyse qualitative de données. Il devra être ouvert d'esprit, disposé à apprendre et à travailler en équipe. Il devra être en mesure de s'inscrire dans une vision systémique et de développement de connaissances et de pratiques novatrices en administration et politiques de l’éducation. Il devra finalement adopter une perspective interdisciplinaire et critique. Aucun French
Au moins deux sessions d'algèbre moderne (incluant les groupes, anneaux et corps) et une session d'algèbre linéaire avancée (diagonalisation des matrices et décomposition de Jordan). Des connaissances de Python, Maple ou C seront également utiles.Both English and French

L'étudiant recherché est un étudiant curieux et intéressé aux questions liées aux politiques éducatives. Il devra avoir une vision systémique tenant compte des contextes sociaux, historiques, économiques et culturels dans son analyse du champ éducatif. Il devra démontrer des compétences en analyse qualitative de données. Il devra être ouvert d'esprit, disposé à apprendre et à travailler en équipe. Il devra être en mesure de s'inscrire dans une vision systémique et de développement de connaissances et de pratiques novatrices en administration et politiques de l’éducation. Il devra finalement adopter une perspective interdisciplinaire et critique. Aucun French
Au moins deux cours d'algèbre moderne (incluant les groupes, les anneaux et les corps) et un cours d'algèbre linéaire avancée (diagonalisation des matrices et décomposition de Jordan).  Both English and French
L'étudiante doit posséder des connaissance de base en chimie organique, de même que des connaissances en polymérisation.L'étudiant doit posséder de bonnes aptitudes de laboratoire et être prêt et intéressé à travailler avec une grande gamme de techniques.L'étudiant doit vouloir travailler en équipe puisqu'il sera jumelé avec un post-doctorant responsable de ce projet. Both English and French
L'étudiant doit suivre un programme en chimie ou en génie chimique.Il doit avoir de bonnes aptitudes en laboratoire, être autonome et débrouillard.L'étudiant doit avoir certaines connaissances théoriques en nanotechnologique, polymères et en synthèse de latex (polymérisation) ou un fort intérêt afin de développer des connaissances dans ce domaine.L'étudiant doit être un travailleur d'équipe.Both English and French
Some basic notions in algebraic number theory and in analysisBoth English and French
No prerequisites is required. A taste for programming (with Matlab or R or C ++,... ) will be a plus.Both English and French
De bonnes compétences en programmation en Matlab et soit Python ou C++.  Une bonne compréhensiondes des systèmes de communication numériques.No additional comments.Both English and French
Bonnes compétences de programmation en Matlab (VHDL si possible). Bonne compréhension des systèmes de communication numérique.No additional commentsBoth English and French

Systèmes embarquésProgrammation C++/JavaProgrammation AndroidFrench
The candidate will be an undergraduate student in the discipline of chemistry, chemical engineering, and physics or in a discipline equivalent.English
The candidate will be an undergraduate student in the discipline of chemistry, chemical engineering, and physics or in a discipline equivalent.English
The candidate will be an undergraduate student in the discipline of chemistry, chemical engineering, and physics or in a discipline equivalent.English

L’étudiant recherché pour ce projet doit avoir des connaissances de base en écologie végétale. Le stagiaire doit posséder un bon sens de l’organisation et de la débrouillardise et doit être en bonne forme physique. Une expérience de travail reliée à la botanique (identification ou taxonomie des plantes, plantations, etc.), une implication dans des travaux de recherches et/ou la participation à travaux de terrain seront considérées comme un atout. Un permis de conduire valide au Canada sera également considéré comme un atout.Lors du séjour au Parc national des Grands Jardins, le stagiaire sera logé dans un chalet rustique situé à proximité des limites du parc. Durant les séjours sur le terrain, les frais de déplacements et d'hébergement seront pris en charge par le laboratoire et une allocation pour les repas de 10$CAN/jour sera également offerte.During field work at Parc national des Grand Jardins, the intern will be accomodated in a rustic shelter located near the park boundaries. All travel and accomodation expenses related to field work will be will be paid by the laboratory. Moreover, a per diem for meal of 10$CAN/day (in the field) will be provided.Both English and French
L’étudiant recherché pour ce projet doit avoir des connaissances de base en écologie végétale. Le stagiaire doit posséder un bon sens de l’organisation et de la débrouillardise et doit être en bonne forme physique. Une expérience de travail reliée à la botanique (identification ou taxonomie des plantes, plantations, etc.), une implication dans des travaux de recherches et/ou la participation à travaux de terrain seront considérées comme un atout. Un permis de conduire valide au Canada sera également considéré comme un atout.Lors du séjour au Parc national des Grands Jardins, le stagiaire sera logé dans un chalet rustique situé à proximité des limites du parc. Durant les séjours sur le terrain, les frais de déplacements et d'hébergement seront pris en charge par le laboratoire et une allocation pour les repas de 10$CAN/jour sera également offerte.During field work at Parc national des Grand Jardins, the intern will be accomodated in a rustic shelter located near the park boundaries. All travel and accomodation expenses related to field work will be will be paid by the laboratory. Moreover, a per diem for meal of 10$CAN/day (in the field) will be provided.Both English and French

Nous recherchons un étudiant ayant un intérêt pour les neurosciences, le vieillissement, la cognition ou le langage. La patience, la rigueur et le professionnalisme sont des compétences essentielles. L’étudiant doit également être à l’aise avec l’informatique et intéressé par les analyses statistiques, car beaucoup d’analyses seront effectuées. La capacité à régler des problèmes et à travailler individuellement et en équipe est nécessaire. Une formation en linguistique, en neurosciences cognitives ou en psychologie est un atout, mais nous serions tout aussi heureux d’accueillir un étudiant motivé et curieux provenant d’un autre domaine (p. ex. génie, sciences biomédicales, sciences de la réadaptation). French
Le candidat devra manifester un intérêt pour la simulation numérique en mécanique des fluides en plus d'avoir complété avec succès des cours pertinents de niveau premier cycle tels que :- Un cours de mécanique des fluides;- Un cours d'informatique orienté vers la programmation;- Un cours sur les équations différentielles.Une expérience en simulation numérique serait un atout.French
Good training in electrical, computing, physic engineering. Programation skills (Matlab), being good at conducting the experimentsThe intern should enjoys laboratory experiments and team work!English aucune

Autonomie, initiative, créativitéBonne formation en microbiologie: l'étudiant devra travailler dans un laboratoire de niveau de confinement 2.De l'expérience avec l'analyse de donnée, les statistiques, la bio-informatique ou la programmation est un atout.Both English and French
système d'information géographique (SIG), heuristiques, programmation en C ++ ou Java, la visualisation des données, pgRouting est un plus.avoir de l'experience en programmation et en optimisation (recherche opérationnelle)Both English and French
Optimisation, la modélisation, la mise en œuvre de l'algorithme.Logistique, transport, distribution.Heuristique, matheuristics, CPLEX, gurobi.avoir de l'experience en programmation et en optimisation (recherche opérationnelle)Both English and French
Optimisation, modélisation, implémentation d'algorithmes.Logistique, transport, distribution.Heuristique, matheuristics, CPLEX, gurobi.avoir de l'experience en programmation et en optimisation (recherche opérationnelle)Both English and French
Autonomie, initiative, créativité, logiqueConnaissances de la microbiologieBonne formation en informatique, expérience avec l'analyse d’images, la bio-informatique ou la programmationBoth English and French

Le candidat devra être à l'aise avec les technologies web modernes et notamment la programmation web en HTML 5 et Javascript. La connaissance de concepts avancés et de bibliothèques telles que jQuery, Angular ou ReactJS est un plus. L'étudiant devra maîtriser le language de programmation Java ou encore mieux être efficace avec les languages Scala et Python. D'un naturel curieux, ponctuel, soigné et sérieux, l'étudiant devra avoir de bonnes aptitudes de communication afin d'interagir avec les autres membres de l'équipe de recherche d'accueil. Une certaine capacité d'autonomie est requise. Une connaissance des API web spatiale du marché serait un plus.Aucun commentaire.French
Le stagiaire aidera à la mise en place de l'infrastructure de recherche : élaboration de protocole de mesures, évaluation de la précision, tests de performance, etc.Both English and French

L'étudiant doit avoir des connaissances en développement informatique. Il doit également avoir une formation qui allie la gestion et l'informatique afin de cadrer le développement informatique avec des stratégies administratives au niveau des gouvernements. French
Maîtrise des langages de programmation orientés web : Javascript, HTML, CSS, AJAX, php, servlet, jspDes compétences en bases de données, systèmes d'information géographique, Big Data seraient un plus.L'expérience dans les réalisations de stages techniques et/ou de projets orienté web sera considérée avec attention.Un attrait et un intérêt pour le sujet devront être clairement démontrés. Le projet sera réalisé en collaboration et co-supervision d'autres chercheurs de l'Université Laval : Alain Viau, professeur au département des sciences géomatiques et Aaron Liu-Rosenbaum, professeur en technologies musicales. French
Maîtrise des langages de programmation orientés web : Javascript, HTML, CSS, AJAX, php, servlet, jsp.L'expérience dans les réalisations de stages techniques et/ou de projets orienté web sera considéré avec attention. Des compétences en systèmes d'information géographique, intelligence d'affaire (BI) et/ou interfaces homme-machine seraient un plus.Un attrait et un intérêt pour le sujet devra être clairement démontré. Aucun commentaireFrench
• Baccalauréat en foresterie, en environnement, en géomatique, en géographie ou dans un domaine connexe;• Posséder des connaissances suffisantes en l’hydrologie forestière;• Démontrer sa capacité à effectuer de long séjours sur le terrain, dans des conditions difficiles;• Connaissance sommaire des outils de cartographie numérique (ArcGIS ou autre);• Posséder un permis de conduire valide;French

Tout d'abord, l'étudiant doit être motivé et passionné par la vision numérique et l'infographie. De plus, l'étudiant devrait être inscrit à un programme d'études en informatique, génie informatique ou logiciel, ou dans une discipline connexe. Il est attendu qu'il ou elle ait acquis de solides fondations théoriques en algèbre linéaire, mathématiques discrètes, traitement de signal, probabilités, optimisation, ainsi qu'une expérience pratique de programmation. Des connaissances en vision numérique, infographie, apprentissage automatique, ou traitement de données 3-D sont facultatives, mais préférées. De même, toute expérience en recherche, et en programmation avec python et/ou matlab, sont aussi désirables.Both English and French
L'étudiant doit avoir de bonnes aptitudes organisationnelles et être disposé à passer beaucoup de temps sur le terrain dans des conditions parfois difficiles.Idéalement, l'étudiant aurait des aptitudes expérimentales et de programmation, mais surtout une grande motivation à apprendre sur l'hydrologie des régions nordiques.Both English and French
Les étudiants recherchés peuvent provenir du domaine du game design, du jeu vidéo, de la musique ou de la pédagogie musicale, mais doivent tous souhaiter travailler à la conception et au développement de nouveaux jeux analogiques pour apprendre la musique. Pour les étudiants provenant du game design ou du jeu vidéo, une expertise en musique serait souhaitable, mais pas obligatoire. Ils doivent aussi être capable de travailler en équipe et être autonome dans la réalisation des tâches qui leur seront confiées. Quebec City is a historic city with European architecture that is very safe and enjoyable. You will find a video about this city here: https://www.youtube.com/watch?v=yF_ZJak8AZU Quebec City is a francophone city, but most people also speak English. You can do your internship in English or French.The professor in charge of this project receives regular MITACS students who then pursue their graduate studies at Laval University. We also have a brand new research laboratory very high tech that received last year an international award for the quality of its technologies (www.larfadi.oicrm.org).Both English and French
Les étudiants recherchés pour réaliser ce projet doivent connaitre le langage de programmation utilisé pour développer des interfaces tels que Scratch (https://scratch.mit.edu ), MAGOS (Magical Project: http://www.magical-project.net/?q=game ) or GameSalad (http://gamesalad.com ). Ainsi, ils doivent provenir du domaine des sciences informatiques. Des connaissances musicales de même qu'un intérêt marqué pour le jeu numérique pourraient s'avérer un atout. Quebec City is a historic city with European architecture that is very safe and enjoyable. You will find a video about this city here: https://www.youtube.com/watch?v=yF_ZJak8AZU Quebec City is a francophone city, but most people also speak English. You can do your internship in English or French.The professor in charge of this project receives regular MITACS students who then pursue their graduate studies at Laval University. We also have a brand new research laboratory very high tech that received last year an international award for the quality of its technologies (www.larfadi.oicrm.org).Both English and French

The student should have basic and practical knowledge in molecular biology methods.English
- Étudiant en génie civil dans une école d’ingénieurs ou dans une université;- Connaissances de base en science des matériaux et, idéalement, en technologie des matériaux cimentaires;- Bonne capacité analytique;- Aptitudes et intérêt pour la réalisatioFrench

L’étudiant recherché doit avoir un intérêt pour la recherche dans le domaine alimentaire. La connaissance des produits laitiers et de leurs procédés de fabrication sera considérée comme un atout. L’étudiant doit avoir la capacité de travailler en équipe et être minutieux. Une bonne maîtrise du français et/ou de l'anglais est un atout.Both English and French
L’étudiant recherché doit avoir un intérêt pour la recherche dans le domaine alimentaire. L’étudiant doit avoir la capacité de travailler en équipe et être minutieux. Une bonne maîtrise du français et/ou de l'anglais est un atout.Both English and French



L’étudiant recherché doit avoir un intérêt pour la recherche dans le domaine alimentaire. L’étudiant doit avoir la capacité de travailler en équipe et être minutieux. Une bonne maîtrise du français et/ou de l'anglais est un atout.Both English and French
Maîtrise des langages de programmation orientés web : Javascript, HTML, CSS, AJAX, php, servlet, jsp, Java EE, ....L'expérience dans les réalisations de stages techniques et/ou de projets orienté web sera considérée avec attention. Des compétences en systèmes d'information géographique et/ou interfaces homme-machine seraient un plus.Un attrait et un intérêt pour le sujet devront être clairement démontrés. Aucun commentaireFrench

Les étudiants en génie électrique/électronique sont invités à postuler pour ce projet. Les étudiants doivent avoir de très bonnes connaissances dans la conception de circuits discrets.Des connaissances en programmation peuvent être utiles pour ce projet tel que C/C++, C#, python ou équivalent. Ce projet peut nécessiter des connaissances en microcontrôleur ou FPGA également.Both English and French
Les étudiants en génie électrique/électronique sont invités à postuler pour ce projet. Les étudiants doivent avoir de très bonnes connaissances dans la conception de circuits discrets.Des connaissances en programmation peuvent être utiles pour ce projet tel que C/C++, C#, python ou équivalent). Ce projet peut nécessiter des connaissances en microcontrôleur ou FPGA également.Both English and French
Le candidat aura l’opportunité de concevoir, synthétiser, purifier et caractériser des molécules biologiquement actives. Des tests biologiques et des études de relation structure-activité devront également être réalisés afin d'accroître notre compréhension du mode d'action de ces molécules antibactériennes et de les optimiser. Le projet intègre plusieurs techniques et offre au candidat une formation multidisciplinaire en chimie médicinale, chimie organique, synthèse peptidique, sciences pharmaceutique et en microbiologie.Le candidat devra donc posséder des compétences de base en chimie organique ou en biochimie et démontrer un intérêt pour la chimie organique et médicinale ainsi que pour la microbiologie et les sciences pharmaceutiques.Both English and French

Background in biochemistry, cell culture and enzymology in both theory and practice would help.  English
Deux postes sont disponibles pour ce projet : Premier poste : Les étudiant en génie électrique / électronique sont invités à postuler pour ce projet. Les étudiants doivent avoir de bonnes connaissance dans la conception de système électronique ainsi qu’en programmation (exemple : LabVIEW , C / C ++ , C # , python ou équivalent) . Ce projet peut nécessiter des compétences en Microcontrôleur ou FPGA également. Deuxième poste : Les étudiant en chimie, génie chimique , génie biologique sont invités à postuler pour ce projet. Des connaissances ou de l'expérience en électrochimie est obligatoire.Both English and French
Nous sommes à la recherche d’étudiants dans le domaine du génie informatique, de l’informatique, du génie électrique, de la statistique, ou une spécialisation apparentée. Une bonne formation en mathématique (algèbre linéaire, calcul différentiel, probabilité et statistique) est essentielle. Une connaissance et de l’intérêt pour l’apprentissage automatique et l’intelligence artificielle sont un atout. Des connaissances solides de la programmation sont aussi requises, la maîtrise du langage Python étant un plus. De plus, une aptitude pour l’écriture technique en anglais est également importante, comme l’étudiant devra écrire des rapports techniques et possiblement des articles scientifiques. La connaissance du français et un plus, Both English and French

The student should have the following skills/background:- An interest to learn about chemistry and plant biology.- An interest to learn about Indigenous knowledge and culture.- Chemistry experience/knowledge with these methods/instruments:- Soxhlet extraction- Silica gel column chromatography-       High-performance liquid chromatography (HPLC)- Gas chromatography (GC)- Gas chromatography-mass spectrometry (GC-MS)- Infrared spectrometry (IR)- NMR spectrometry- Plant harvest on the land.English
bonne capacité de synthèseêtre méticuleux Both English and French

The ideal student would have an interest in 18th and 19th century literature, history, and culture. S/he may also be interested in interdisciplinary approaches to literature, digital projects, database construction, and/or data visualization. No background in any of these areas is necessary, however. More important is a person who is motivated, organized, and curious. A willingness to learn about and use digital tools is key. Students should be strong readers of English. Some knowledge of or interest in medical history would be an asset but, again, not a requirement. English
-  Supervised learning techniques (like ANN, SVM and Random Forest) and their supporting tools.- Classification metrics.English
Some background in statistical models for survival and loss data, and good understanding about statistical inference.Skills/experiences in statistical computing (R programming), data analysis would be required.   English
Health background; experience in conducting survey research and familiarity with SPSS will be an asset; good command of English The student should have a very strong academic standing and prior experience in research.English
The student should have the following skills/background:- An interest to learn about chemistry and plant biology.- An interest to learn about Indigenous knowledge and culture.- Chemistry experience/knowledge with these methods/instruments:o Soxhlet extractiono Silica gel column chromatographyo High-performance liquid chromatography (HPLC)o Gas chromatography (GC)o Gas chromatography-mass spectrometry (GC-MS)o Infrared spectrometry (IR)o NMR spectrometry- Plant harvest on the land.English
Data sampling techniques: under-sampling, over-sampling, etc.Supervised classification techniques and supporting tools.English
Strong programming skills as well as a good background on Data Structures and Algorithms are required for this project.English
Strong programming skills as well as a good background on Data Structures and Algorithms are required for this project.English
Strong programming skills as well as a good background on Data Structures and Algorithms are required for this project.English

Capacité de synthèsePeut travailler de façon autonomeAbility to read Catalan would be an asset Both English and French
The Yost lab investigates plant-microbe interactions with important food crops by using molecular tools and approaches such as functional genomics, which encompasses whole genome sequencing, RNA-Seq, high throughput mutagenesis, and microbial community profiling. Our main areas of focus include the interaction of rhizobia with legume crops such as peas and lentils as well as investigating plant growth promoting bacteria of canola. English

The student should be able to: be able to engage and communicate with a diverse group of individuals in a professional and confidential manner; problem-solve day-to-day tasks and issues; work with an interdisciplinary team; manage and collect outcome measures from study participants. Ideally, the student will have some background knowledge in research methods, chronic health conditions and social sciences. English
At least one course in linear algebra and computer programming is required.  A second course in each area would be an asset, as well as prior experience in the Python or C+ programming environments.  English
At least one course in linear algebra, abstract algebra, and computer programming is required.  A second course in each area would be an asset, as well as prior experience in the Python or C+ programming environments.  English
At least one course in linear algebra, abstract algebra, and computer programming is required.  A second course in each area would be an asset, as well as prior experience in the Python or C+ programming environments.  English
At least one course in linear algebra, abstract algebra, and computer programming is required.  A second course in each area would be an asset, as well as prior experience in the Python or C+ programming environments.  English
The student should be familiar with basic high frequency transmission line theory. It is preferable if the student is familiar with electromagnetic theory, waveguide theory, microstrip transmission line theory, and/or any optimization algorithms.  It is also beneficial if the student is familiar with MATLAB and any planar and/or full electromagnetic wave solvers such as Sonnet, ADS, Momentum, ANSYS HFSS and/or Microwave CST.English

Un étudiant (e) ayant une formation en génie chimique/environnemental ou en chimie/biochimie pourrait faire ce genre d'expérience. L'étudiant utilisera Excel pour modéliser les données.Both English and French
Requis :1. Un.e étudiant.e en philosophie, science politique ou sociologie. Un fort intérêt et une familiarité de base avec la théorie/philosophie et ses applications pratiques. Les étudiant.e.s en études culturelles/du genre/postcoloniales avec ces mêmes intérêts seront aussi utiles pour ce projet.2. Lire et écrire couramment le français et/ou l'anglais (les deux serait un atout, mais non requis).Atouts non requis :Être familier avec la recherche bibliographique (une formation pour la recherche sur les bases de données sera possible);Être familier avec la vie et les institutions politiques au Canada, en France, ou dans le pays d'origine.Both English and French

Students are expected to have fundamental knowledge of corrosion science including electrochemistry for corrosion, basic corrosion testing skills (polarization and impedance), and basic chemistry laboratory skills (e.g. solution preparation and titration). English
The student must be outgoing, self-confident, have critical thinking skills, and not reluctant to ask questions. The student must be independent and be able to work with limited guidance from time to time, and to complete projects with specified deadlines. The student must be well versed in using basic computer software, and must have a good understanding of how to use Microsoft Excel software for data analysis of physiological data. An understanding of statistical methods would be advantageous but not critical. The student must be able to conduct literature searches on specific topics related to the research.English
1- CAD.2- Design.3- Mechatronics.4- programming in Matlab and/or Python.5- Basics of Inertial Navigation.6- basics of RTK-GPS.7- web applications.8- remote sensing.9-sensors and instrumentations.10-unmanned systems.NA English
CAD.Control systems.Computer vision.Matlab/Simulink.OpenCV.Image processing.Kalman Filters.visual servoing (basics)NA English
1- conducting literature survey on the state-of-the-art research.2- creating CAD drawings/models/designs.3- performing controlled data collections and experiments.I am in the hope that i will get a very good intern just like that in the previous year.  I take a liberty to share my view on the Globalink program by MITACS. It is simply the best program ever! I am in the hope that i will be able to recruit these interens for a M.Sc. program in school after they graduated.English
1- basics of machine vision.2- camera calibration.3- 3D video making.4- virtual reality.5- interface to Kinect from a PC.6- image-based object tracking.7- basics of Matlab and OpenCV. English
1- basics of robotics.2- basics of mechanics of material.3- basics of the material science.4- mathematical modeling of stress-strain in soft material.5- CAD.6- Basics of feedback control systems.7- basics of bio-mechanics.English
A student interested in this research project should have laboratory experience in organic chemistry, analytical chemistry, physical chemistry, or related areas in engineering. For a student performing organic synthesis, a minimum of two classes in organic chemistry would be required. Additional experience in organic synthetic techniques would be considered an asset. For a student performing the photophysical characterization of the photochromic compounds or the lipid vesicle studies, a minimum of two classes in analytical or physical chemistry would be required. Additional experience from photochemistry courses or with analytical instrumentation or optical spectroscopic techniques would be considered an asset.English
A student interested in this research project should have laboratory experience in organic chemistry, polymer chemistry, colloidal chemistry, physical chemistry, or related areas in engineering. For a student performing the synthesis of PNPs, classes in organic chemistry or polymer chemistry would be required. Additional experience in synthetic techniques would be considered an asset. For a student characterizing the fundamental properties of PNPs or examining the decontamination efficiency of PNPs in the treatment of produced water samples, classes in physical chemistry or colloidal chemistry would be required. Additional experience in material science or optical spectroscopy would be considered an asset.English
A student interested in this research project should have laboratory experience in industrial chemistry, analytical chemistry, inorganic/organometallic chemistry, physical chemistry, or related areas in engineering. Additional experience in CCS technologies would be considered an asset.English
I am looking for someone who is open-minded about cultures and curious to discover the traditions of First Nations in Canada.We are looking for someone who masters English enough to write reports and summaries.Although I teach and do research mostly in French, this time the project I am working on is mostly in English.English
Prospective students should be highly motivated and eager to participate in a large-scale, long-term ecological program. Familiarity with aquatic environments and limnological knowledge are strong assets. To guarantee that newly collected data / samples are consistent with historical samples, students need to be reliable, responsible and careful. The field sampling program will require frequent traveling to field sites and sampling from a small water craft, rain or shine. Withing the laboratory setting, willingness to learn water quality / chemistry techniques will be expected. Independence and ability to work in a team will be critically important for these positions.English
The student will need to be comfortable with mathematics at the level of an undergraduate student in Computer Science, in particular in terms of formal notation and the typical logic applied in a formal proof of a theorem. Programming skills can be helpful, but are not required.If the student is most comfortable in the German language, they can communicate with the supervisor in German as well.English
The student will need to be comfortable with mathematics at the level of an undergraduate student in Computer Science, in particular in terms of formal notation and the typical logic applied in a formal proof of a theorem. It would be beneficial if the student had some prior knowledge on formal language theory.Programming skills can be helpful, but are not required.If the student is most comfortable in the German language, they can communicate with the supervisor in German as well.English
The student will need to be comfortable with mathematics at the level of an undergraduate student in Computer Science, in particular in terms of formal notation and the typical logic applied in a formal proof of a theorem. It would be beneficial if the student had some prior knowledge on formal language theory and the complexity classes P and NP.Programming skills can be helpful, but are not required.If the student is most comfortable in the German language, they can communicate with the supervisor in German as well.English

• Unconventional gas/oil reservoir development• Transient pressure analysis and reservoir characterization• Non-Darcy flow in porous media• Heavy oil EOR• High performance reservoir simulation• CO2 geo-sequestrationEnglish
The students are expected to have fundamental knowledge of corrosion science including electrochemistry for corrosion, some basic corrosion testing skills, and basic chemistry laboratory skills (e.g. solution preparation and titration). English
Students with backgrounds in palaeontology, entomology, ecology, geology, or biological systematics would be particularly well-suited to this project. Specific skills or interests that would be useful include: microscopy, photography, scientific illustration, and histology. The main piece of equipment that the student intern must be comfortable using is a stereomicroscope (i.e., dissecting microscope). There will be the potential to acquire the skills mentioned above as part of the internship, and more than anything else, the position will require a willingness to learn on the job. The position will be tailored to the incoming student and their goals.I have received written permission from Harold Weger, Head of the Biology Department at the University of Regina, to host students as an Adjunct Professor within this department. If additional information is needed in order to support my application for the GRI program, please do not hesitate to contact me.English
Students with backgrounds in entomology, palaeontology, biological systematics, or ecology would be particularly well-suited to this project. Specific skills or interests that would be useful include: microscopy, photography, scientific illustration, and histology. The main piece of equipment that the student intern must be comfortable using is a stereomicroscope (i.e., dissecting microscope). There will be the potential to acquire the skills mentioned above as part of the internship, to work with a broad range of insects, and to tailor the position to student interests. More than anything else, the position will require a willingness to learn on the job. I have received written permission from Harold Weger, Head of the Biology Department at the University of Regina, to host students as an Adjunct Professor within this department. If additional information is needed in order to support my application for the GRI program, please do not hesitate to contact me.English
Students should have a grasp of general microbiology and basic genetics.  Experience with bacterial culturing and manipulation would be an asset (but not required).  The members of the Stavrinides Laboratory are highly cooperative and helpful individuals who always work together.   Applicants are expected to be hard-working, motivated, and persistent, and must be able to work well with others.   The Stavrinides Laboratory is a registered Biosafety Containment Level 2 laboratory.  Applicants will be required to undertake appropriate safety training to work in this environment.  English
Students should have a grasp of general microbiology and basic genetics.  Experience with bacteria would be an asset (but not required).  Students will be trained in the use of equipment, and will be guided and mentored throughout the internship.The members of the Stavrinides Laboratory are highly cooperative and helpful individuals who always work together.   Applicants are expected to be hard-working, motivated, and persistent, and must be able to work well with others.   The Stavrinides Laboratory is a registered Biosafety Containment Level 2 laboratory.  Applicants will be required to undertake appropriate safety training to work in this environment.  English



The ideal student would be creative, enthusiastic with practical/implementation skills and values seeking the root cause of a problem and willingly works hard. Desirable is a mechanical/materials/manufacturing engineering education. Design skills and knowledge/experience in material testing, mathematical modelling, product design, manufacturing processes, CAD modelling and engineering analysis (i.e. strength of materials, vibration analysis, simulation(FEA)) will be applied to product and process analysis of value-added composites and products. Experienced in the use of institution software such as Excel, MATLAB, R Programming, Solid Edge, FEMAP, etc. is desirable; however similar software skills may be easily transfered and access to tutorials is available.The intern will be required to successfully complete safety courses prior to being allowed access to lab or specialized equipment.  The intern is responsible for personal protection equipment; i.e. lab coat. English
The student should have a good backround on ANY of the following subjects:  Algebra, Vectors/Matrices, Calculus, Control Systems, Automation, Mechatronics, and/or Robotics. Also, it would be convenient that the student have some experience on the use of the Matlab computer languageI do speak/read/write the Spanish languageEnglish
The student should have a good background on some of the following subjects:Algebra, Vectors/Matrices, Calculus, Control Systems, Artificial/Computational Intelligence, Soft Computing, and/or Robotics. Also, it should be convenient that the student have some experience on the use of the Matlab computer language.I  speak/read/write the Spanish language.English
The interested student  should have a background in lean six sigma practices, preferred now with an industrial/mechanical engineering background. He/she must have passed at least one course related to quality engineering, lean-six sigma practices or manufacturing systems analysis and design. English
The interested student should have a background in lean six sigma practices, preferred one with an industrial/software engineering background. He/she must have passed at least one course related to lean-six sigma practices or systems analysis and design. English
The student should be relatively proficient in C++ programming and have familiarity in Linux and Windows environments.  Good command of spoken and written English is expected.  Some background in physics or applied mathematics or computer science or a related field is desired.  Preference will be give to students who can demonstrate relevant experience or studies in the above fields coupled to interest and passion in applying physics techniques to biological systems.English
The student should have a background in biology, forestry, environmental science, or a related field. They should be physically fit and enjoy working outdoors in a forest environment. They should be both hard-working and conscientious in collecting field data and in an efficient and reliable manner. Previous experience in either collecting vegetation data or in operating unmanned aerial vehicles would be valuable, but are not required.English
Civil or industrial engineering students, intermediate computer programing skills (e.g. VBA, R), working knowledge of statistical modeling software (e.g. SPSS, Minitab), excellent in using Microsoft Word, Excel, and PowerPoint, excellent team work and analytical skills. English
An interest in environmental or ecological monitoring or sampling would be preferable. Some field- or lab-based experience would be ideal, although full lab and field training will be provided as part of the internship. The project would suit students with general interests in ecology, biology, geography, or the earth or environmental sciences, and will be of particular interest to students with interests in or experience of freshwater ecosystems. Interested students should have a desire to undertake both field- and laboratory-based activities.English
 4 undergraduate students should be: Good English communication, reading and writing, Good  mathematics, statistics,Familiar with software such as MatLab,Or can write programming in Computer language such as Java, C++.English Chinese
The student should have basic biochemical expertise (accurate pipetting skills), a good understanding of statistics,  with experience of spectrophotometry and ideally fluorometry, along with basic computer skills. Excellent microbiological techniques for culturing fungi are a must,  and basic theoretical and experiential understanding of light and fluorescence microscopy. Advanced experience using atomic force microscopy and laser scanning confocal microscopy would be a definite asset, but is not a requirement as these skills can be acquired during the internship.English
The student would need to have basic microbiological skills for culturing fungi, experience with spectrophotometry, fluorometry, light and fluorescence microscopy. Further experience using atomic force microscopy and confocal microscopy would be a definite asset.English
Good English communication, reading and writing,Have mathematical and electronic engineering background,Familiar with software such as MatLab,Can write code in computer language such as Java, C++English
Students must have a biological and ecological background and understand nutrient cycling in the environment.  Students must be comfortable working outdoors in a wide range of weather (snow, wind, rain, heat), and be comfortable working on the water and in boats.  Ability to swim and comfort with moderate physical actiivty is required.  Good english communication skills are also required.English
Students must have a biological and ecological background and understand carbon cycling in the environment.  Students must be comfortable working outdoors in a wide range of weather (snow, wind, rain, heat), and be comfortable working on the water and in boats.  Ability to swim and comfort with moderate physical actiivty is required.  Good english communication skills are also required.English
Independent, insightful and with good communication and writing skills. An artistic background with an interest in marketing, promotion and education will be complementary skills. Previous instructional experience (coaching or leadership skills) will be an asset. Software skills related to developing teaching and promotional resources. Engineering background in human factors and understanding of codes and legislation related to safety is required and can be acquired.The student will arrange interviews with safety organizations, within the regulatory community and interview people in the field of study; this will occur on campus or within the community. English
An interest in environmental change would be preferable, whilst some field- or lab-based experience would be ideal, although full lab and field training will be provided as part of the internship. The project would suit students with general interests in ecology, biology, geography, or the earth or environmental sciences, and will be of particular interest to students with interests in or experience of freshwater ecosystems. Interested students should have a desire to undertake both field- and laboratory-based activities.English
The student should have completed at least 3 years of Engineering or Science/Technology, particularly in Agricultural and Biosystems Engineering, Chemical/Biochemical Engineering or Mechanical Engineering. A good command of the English language, written and spoken, is also required. Since repetitive biologicaland waste material testing is part of the work, the student should possess the necessary theory behind strength of materials and physico-chemical properties of biological materials. The student should have personal attributes of patience and enthusiasm. Knowledge on basic statistics and proficiency in computer operation (reference and information search, programming and/or equipment interfacing) are desirable skills.The successful candidate will work with an interdisciplinary team in Biological Engineering (Dr. Lope Tabil), Microbiology and Chemical Analysis (Dr. Tim Dumonceaux) and Techno-economic Analysis (Dr. Edmund Mupondwa). University of Saskatchewan located in Saskatoon, SK, Canada is set on a beautiful campus conducive to a great learning and cultural experience.English
The student should have completed at least 3 years of Engineering or Science/Technology, particularly in Agricultural and Biosystems Engineering, Chemical/Biochemical Engineering, or Biotechnology. A good command of the English language, written and spoken, is also required. Since repetitive biological material testing is part of the work, the student should possess the necessary theory behind strength of materials and physico-chemical properties of biological materials. The student should have personal attributes of patience and enthusiasm. Knowledge on basic statistics and proficiency in computer operation (reference and information search, programming and/or equipment interfacing) are desirable skills.The successful candidate will work with a multidisciplinary team within the University of Saskatchewan: Chemical and Biological Engineering (Dr. Lope Tabil) Department and Agriculture and Agri-Food Canada (Drs. Tim Dumonceaux and Edmund Mupondwa). The University of Saskatchewan is set in an environment conducive to a great learning and cultural experience.English
The student is expected to understand basic molecular biology and biochemistry knowledge. Practical experience is beneficial but the student will rapidly gain hands-on experience as the research progress. Writing and presentation skills are essential as the student is expected to keep an up-to-date laboratory journal and present during lab meetings. Computer skills will be a bonus if the student is interested to also learn the process of determining crystal structures. English
Background in organic chemistry and computer aided drug design. Experience with cell line studies will be an asset but not mandatory.NA English na
A  good background in biotechnology and biochemistry and experience in cell culture techniques and commonly used biochemical methods.English NA
A good training in biochemistry and cell biology is required.  The student should has sufficient experience with HPLC, cell culture, and biochemical assays.N/A English NA
Supply chain management, operation research.English
Design, manufacturing. English
Comfortable handling insects.  Cannot be allergic to bee stings. Good manual dexterity and patience. Background in plant pathology, entomology, insect ecology would be helpful.English
A student would have good physics and mathematics background with computer programming skills.   Some understanding of nuclear science and technologies is an asset but not required.  This project is well suited for students in physics, engineering physics or biomedical engineering programs. English
Required physics classes: Electrodynamics, Statistical Physics, Mechanics, Quantum Mechanics, Theoretical Physics, Waves and Oscillations, Plasma Physics, Fluid dynamicsMathematics: ODE and PDE, Nonlinear theory, Stochastic Theory,   Linear Algebra, Numerical methods, Pseudo-Spectral methods.Computer Science and Programming: Numerical solution of PDE, Scientific Computations and Programming, High Performance Computing, MPI and OpenMP  Upper years undergraduate (and graduate,  if applicable)  classes are desired. The above list describes  general background which is desired and relevant to the project. It is not meant that the candidate should have taken every course on the list.Depending on the background  and interest of the student, the direction of the project can be adjusted either toward the physics/theoretical analysis  or toward the computational/numerical analysis side. English N/A
Required physics classes: Electrodynamics, Statistical Physics, Mechanics, Quantum Mechanics, Theoretical Physics, Waves and Oscillations, Plasma Physics, Fluid dynamicsMathematics: ODE and PDE, Nonlinear theory, Stochastic Theory,   Linear Algebra, Numerical methods, Pseudo-Spectral methods.Computer Science and Programming: Numerical solution of PDE, Scientific Computations and Programming, High Performance Computing, MPI and OpenMP  Upper years undergraduate (and graduate,  if applicable)  classes are desired. The above list describes  general background which is desired and relevant to the project. It is not meant that the candidate should have taken every course on the list.Depending on the background  and interest of the student, the direction of the project can be adjusted either toward the physics/theoretical analysis  or toward the computational/numerical analysis side. English N/A
Animal handling, working with dogs, immunohistochemistry, molecular biologyEnglish
Animal handling experience is essential. Veterinary and animal science students will be preferred.English
The student will have some background of physics, be comfortable to work with nuclear instrumentation, though no prior experience is required. The student will be highly motivated. The student will have computer skills to work with menu driven programs for data acquisition and data analyses. Some measurements will require  extended hours of work. There is a team work involved in collaborating with reactor technicians etc.  A good foundational knowledge of physics with physics/engineering specialization is preferred. This project has both research and educational value for the student.  While we expect that the student is open minded,  hard working and thinks through, we also provide the student a learning atmosphere. The s tudent should not hesitate to approach me or my colleagues to learn the things and move the project forward.English
This project requires that students have a background in history or a related discipline. While this project does not require knowledge of GIS software (ArcMap etc) or a background in Indigenous history, a background in either (including in a background in an Indigenous history outside of North America) would be an asset to this project. English
This project requires that students have a background in history or a related discipline. While this project does not require knowledge of GIS software (ArcMap etc) or a background in Indigenous history, a background in either (including in a background in an Indigenous history outside of North America) would be an asset to this project. English
1. Programming skills - ability to learn gnuradio (python-based) software. 2. Physics, especially radio and basic electronics. 3. Mathematics.None. English
1. Background in electrical engineering. 2. Physics, especially radio and basic electronics. 3. Mathematics.None. English
1. Background in electrical engineering. 2. Physics, especially radio and basic electronics. 3. Mathematics.None. English
A good training in biochemistry and cell biology is required.  The student should has sufficient experience with HPLC, cell culture, and biochemical assays.N/A English
The ability to make careful observations, to follow protocols, and to grown and maintain plants.English
Ability to perform tasks under field conditions.  Ability to spend extended periods of time performing microscopy.  Insect taxonomy skills are very much an advantage.English
Experience in embryology and/or genetics preferred...also some molecular biology.English
Experience with molecular biology (RNA) and histological techniques OR bioinformatics backgroundEnglish
Students should have a background (from appropriate undergraduate coursework) in quantum mechanics, spectroscopy, solid state physics and/or materials chemistry. Experience with instrumentation and programming are strong assets for this project.English
Students should have a chemistry background, ideally with research experience. They must have strong English communication skills and work well as a team member. Familiarity with analytical characterization techniques such as NMR spectroscopy and gas chromatography is desired.English
Some experience with electronics, especially water quality measurement instruments, would be helpful.Knowledge of programming in C++ would be very useful but not essential.An understanding of environmental monitoring, especially water quality assessment, would be desirable.A willingness to learn new things and accept challenges needed.This is an opportunity to receive training in cutting-edge, state-of-the-art technology that can be applied to water quality monitoring world-wide.English
It is desirable for students to have a background knowledge on: 1. Semiconducting materials and devices 2. Operation mechanism of solar cells or other semiconductor devices3. Thin film fabrication4. Current-Voltage (I-V) characterization  English
A student with a prior knowledge of basic material characterization techniques will be of advantage.English
1) Interest in material simulation 2) Solid state physics3) first principles simulationsStudent should have a basic idea of first principles simulations. English
1) Interest in material simulation 2) Solid state physics3) first principles simulationsThe student is expected to have an understanding of first principles simulation.English
The student should have a solid background in agriculture, enviornmental sciences, biology, plant and soil science.English



A background in ecology, environmental science, soil science, or a related discipline is essential.Field ecology (plant identification, soil survey techniques) or laboratory skills are beneficial, but not essential as we will provide on-site training as needed.English
The student should have a strong mathematical background including at least 3 dimensional vector calculus.  Knowledge of partial differential equations and numerical methods would be significant assets but are not essential.Similarly, prior knowledge of fluid mechanics and transport in porous media would be assets but are not absolutely essential.  An interest in geological phenomena is also required and some background in geology or geophysics would be good but is not essential.English
A background in ecology or molecular biology or a related discipline is essential.Field ecology (plant identification, survey techniques) or molecular laboratory skills are beneficial, but not essential as we will provide on-site training as needed.English
The student should have a strong background in geology and hydrogeology.  Courses in geochemistry and reservoir engineering would be considered assets.  The student will be expected to have a working knowledge of Microsoft Excel.  Experience with numerical models, MATLAB and/or Python would be advantageous.English
Students should have either strong lab and field skills, or a a strong quantitative background with experience in data management, ideally including programming in R and/or Matlab.   Ideally, the student would also have courses in limnology or environmental science.  The student should be a good communicator, able to learn quickly, and work independently.  The student should have excellent judgement, interest in the topic, and ability to work well in a team environment.English
The applicant must be capable of learning quickly, and an ability to design and manage experiments and associated data.  Ideally, the student would have: Experience running experiments and organizing/compiling dataExperience with water chemistry analysis, or instrumental analysisCourses in limnology or analytical chemistrySome field-based experienceA strong lab backgroundEnglish
The student should have a background in chemistry or chemical engineering, with some practical experience in the laboratory carrying out basic handling of chemical reagents and chemical analysis.  Experience with standard analytical instrumentation such as UV-Vis spectrophotometers and atomic absorption spectrophotometers would be an asset but is not a requirement.  Students with an interest and experience with chemical synthesis might assist with some chemical synthesis, but again, this is not a requirement.English
The student needs a background in computer programming and experience dealing with electronics.  Most typically, this means a background in either electrical / electronics engineering or physics, but students with other backgrounds with appropriate skills will be considered.  Previous experience with electronics interfacing and LabView programming would be ideal, but is not required.English
Students need a basic background in chemistry as well as practical experience handling chemicals in a wet-lab.  Some experience with standard chemical analysis instruments (eg. UV-Vis spectrophotometers) is required.  A good grounding in basic chemical thermodynamics is also required.English
The required skills/background of the student include a basic understanding in as many of the following areas as possible: numerical analysis, scientific computing, high-performance computing, parallel computing, distributed computing, global optimization, particle swarm optimization, computer programming, knowledge of and proficiency with the computer languages python, c/c++, and possibly fortran, use of the unix / linux operating system, shell scripting, and some theoretical physics and chemistry (in particular electronic structure). Because this is a highly multi-disciplinary project, communication skills (both oral and written) and people skills are as important as analytical and technical skills.The student will have the opportunity to shape the specific project on which they are working as their interests and expertise evolve.English
The student will need to be a highly-motivated, hardworking individual with the following qualifications:• Competent with Microsoft Office (MS Word and MS Excel)• Knowledge of Basic Statistics and Hydrology is an asset. • Knowledge of computer programming (any programming language) is an asset.English
Prior exposure to cell biology, imaging, biochemistry and/or physiology techniques will be pre-ferred. Students will be trained in immunohistochemistry and confocal imaging microscopy and cell culture and proliferation assays. Students should be self-motivated and self-directed learner, with excellent English language proficiency skills (spoken, written, powerpoint presen-tations). Preference will be given to students with prior lab experience, with demonstrated po-tential to carry out independent research in a team environment. Students will receive animal ethics/biosafety approvals prior to commencing research work.English
Prior exposure to cell biology, imaging, biochemistry and/or physiology/animal handling tech-niques will be preferred. Students will be trained in immunohistochemistry and confocal imag-ing microscopy and animal behavioural assays. Students should be self-motivated and self-directed learner, with excellent English language proficiency skills (spoken, written, power-point presentations). Preference will be given to students with prior lab experience, with demonstrated potential to carry out independent research in a team environment. Students will receive animal training and ethics/biosafety approvals prior to commencing research work.English
Programming ability in Java, Javascript, c#, or similarExperience with 2D graphics and basic UI developmentFamiliarity with HCI concepts and techniquesFamililarity developing systems for Android devicesEnglish
All that is required of the student is the motivation. If you have a science background and willing to work hard, then you are game. I will be happy to mentor a motivated student. One of the important criteria is that they should pay attential to details and have trouble shooting skills.We perform both wet lab as well as computational bioinformatic analyses. The described project has both these components. For example if you have molecular biology experience, then you will be involved in making the libraries, but if you have programming skills, then you will be involved in analyzing next gen sequencing data.English Just English is good
The work consists of legal research and writing.  Any skills directly pertinent to that work are welcome, as are general research ability, diligence, and energy.  Law students who may come from different jurisdictional backgrounds are very welcome to apply, and the supervisor enjoys helping students to learn.  That said, much of the work is independent in nature - you will spend many hours reading and writing, although with both the supervisor and other members of the research program to speak with on what you are finding.English
Legal research and writing skills are important.  Any ability to understand the science side involved is an asset, so the position may be of particular interest to law students who also have a science or engineering background.  But others can also learn enough to work on it without such background.  General skills for working on research such as diligence and energy are also important, as is the ability to work both independently and as part of a loosely structured team. English
Good background in quantum mechanics or particle physics or general relativity would be helpful.English
The student must have completed at least a 300-level Quantum Mechanics course in a B.Sc. (Honours) program in Physics or Mathematics. The student must be familiar with the Schrodinger equation, the quantum harmonic oscillator and time-independent perturbation theory. Knowledge of time-dependent perturbation theory and second quantization, and of condensed matter physics at undergraduate level would be very helpful.The student should aspire to pursue a career in theoretical physics, condensed matter physics, or theoretical nano-science.English
basic medical education about anatomy, computer skill of Excel, medical statisticsEnglish
skills and background in mechanic engineering, bioengineering and electronic engineeringEnglish
Medical or veterinary background with basic surgical skillsEnglish
medical background with good literature review skillEnglish
computer programming English
Basic botanical, plant science, and genetic knowledge required; experience and knowledge of plant pathology would be an asset, but not essential, although the student must have an interest in this subject area.  Must be willing to work in the field, lab and growth chamber and take direction from the technical staff.  An intermediate knowledge of English (spoken and written) is required to communicate with staff and assist in data analysis and reporting.  There are two components to this project, a field study and a growth chamber study.  Each could be assigned to a different student, or two students could work together to accomplish the project and both would learn the skills required for both studies.English
The  candidate must be currently enrolled in an undergraduate program focusing on environmental, civil or geological engineering studies.  Good written and oral communication skills and the ability to work in a team environment are required. Completion of 2nd or 3rd year studies and those with an interest in hydrogeological studies are preferred. English
Skills with Microsoft word and excelCommunication skillsCultural competencyEnglish written and language skillsResource development skillsTeam workEnglish
Skills with Microsoft word and excelArabic language (reading and writing) would be an asset but is not requiredCommunication skillsCultural competencyEnglish written and language skillsTeam WorkEnglish
This project is broad in scope and addresses multiple levels of health including health services provision, social determinants of health, and physical health which only be addressed by working with multiple levels of government and stakeholders. Thus, students should have an interest in aging and mobility and/or transportation planning and policy. Students should have a basic knowledge or background in both quantitative and qualitative methodologies. Prior experience working with diverse groups of individuals is also an asset (e.g. working with patients with dementia).  The abstracts attached to this portal are shown in confidence (and confidentiality) to all interested applicants. English
The student must have experience programming with C/C++ and working with LINUX/UNIX.  Training or experience in the following computer science areas will be  advantageous: parallel programming or grid computing; programming with scripting languages such as Perl, Python, or shell.  Training in  bioinformatics, biology, or biochemistry will also be an advantage though is not necessary -- any deficiency in this area will be addressed through directed readings at the beginning of the project.In general, the student must have an inquisitive mind, and be able to problem-solve and learn on their own.  He or she must also be able to work English
The students should be a civil or environmental engineering student and have a first course in fluid mechanics and preferably some academic training in open channel flow (but open channel flow is not required).  English
Comfortable working in Excel; ability to work independently; English proficiency allowing manuscript draft preparation; statistical background preferred; basic medical knowledge is required. English
basic medical education about anatomy, computer skill of Excel, medical statisticsEnglish
Knowledge in molecular biology and insect physiology is an asset. Practical experience in fly genetics a bonus but not necessary. The student will rapidly gain hands-on experience as the research progress. Writing and presentation skills are essential as the student is expected to keep an up-to-date laboratory journal and present during lab meetings. English
Knowledge in molecular biology and insect physiology is an asset. Practical experience in fly genetics a bonus but not necessary. The student will rapidly gain hands-on experience as the research progress. Writing and presentation skills are essential as the student is expected to keep an up-to-date laboratory journal and present during lab meetings. English
A Bachelor of Science student in an area under life sciences, with a keen interest and background knowledge in endocrinology, physiology, cellular and molecular biology. Previous research experience, coursework in endocrinology/physiology, a passion for research, and excellent language skills are key assets.The successful candidate must complete the safety and ethics courses offered by the University of Saskatchewan.English
Familiarity with  Metlab or Comsol  packages.  Some knowledge of materials structure English
The student should be in either civil or environmental engineering and should have taken at least one course in fluid mechanics.English
This work could be accomplished by a student student from civil, mechanical, environmental, or chemical engineering that had completed a first course in fluid mechanicEnglish
The successful intern would be an undergraduate student, with chemical/polymer/petroleum engineering or chemistry background, with good understanding of analytical chemistry, heterogeneous catalysis, and material characterization techniques (XRD, BET, TGA, FT-IR, SEM, TEM, etc.). Commitment to work hard and willingness to learn a wide variety of skills in desulfurization area is desirable. Good oral and written communication skills are required. Knowledge of modeling and simulation is an asset.English
Students should have an interest in working with a vulnerable sector of the population. Truck drivers often have high rates of disease and are subjected to poor working conditions. Students should have strong inter-personal skills and have prior experience working with vulnerable populations. Additionally, students should have a basic knowledge or background in both quantitative and qualitative methodologies. The abstract attached to this portal are shown in confidence (and confidentiality) to all interested applicants. English
The student will be required to have a background in biology, chemistry, or chemical engineering.  The student will be trained on proper rodent handling and the laboratory skills required for this project.  English
     The required academic background of the student: major in Atmospheric Science, Environmental Science or Mechanical, Civil, or Environmental Engineering, or equivalent; a strong background in meteorology, climatology, and/or physics. Experience with numerical modeling of atmospheric processes is a plus.     The required skills include: 1) Ability to gather, understand, and critically analyze data from all relevant sources. 2) Programming skills, such as Fortran, Matlab, R, Python, Perl, and Shell script, etc. 3) Experience with large spatial datasets (preferably using GrADS) on multiple computer platforms (Unix/Linux, Windows). 4) Highly motivated and self-directed in advancing complex projects.English
     The required academic background of the student: major in Atmospheric Science, Environmental Science or Mechanical, Civil, or Environmental Engineering, or equivalent; a strong background in meteorology, climatology, and/or physics. Experience with numerical modeling of atmospheric and land surface processes (i.e. WRF, Noah-MP) is a plus.     The required skills include: 1) Ability to gather, understand, and critically analyze data from all relevant sources. 2) Programming skills, such as Fortran, Matlab, R, Python, Perl, and Shell script, etc. 3) Experience with large spatial datasets (preferably using GrADS) on multiple computer platforms (Unix/Linux, Windows). 4) Highly motivated and self-directed in advancing complex projects.English
Veterinary medicine- 3rd or 4th year undergraduate English
Knowledge in veterinary pathology/bacteriology is preferred  English
3-4 year of veterinary medicine undergraduate. English
3-4th year veterinary undergraduate English
1. Basic beekeeping skills and knowledge of honey bee biology will be viewed very favorably.2. General knowledge in veterinary sciences, agriculture and biology.1) The candidate must not be allergic to bees.2) Physical fitness is required for regular work and operation in our research apiaryEnglish
Highly-motivated students with strong background of computational fluid dynamics (CFD), interest in biomedical, and strong written/oral communication skills.  None English



Highly-motivated students with background of mechanical/manufacturing/biomedical/chemical engineering, strong interest in 3D printing technique and tissue engineering, and strong written/oral communication skills. none English
Highly-motivated students with background of mechanical/manufacturing/biomedical/chemical engineering, strong interest in 3D printing technique and tissue engineering, and strong written/oral communication skills.None English
A  good background in organic chemistry abd natural product chemistry and experience in analytical methods and spectroscopic techniques.English No
The intern should be a chemical/environmental engineering undergraduate student, academically excellent. He/she should have basic knowledge of process engineering, catalysis, and better know how to the use of HYSIS/ASPEN software. He/she should also be familiar with the use of Microsoft Office package for the basic editing and interpretation of his research results. The intern should be capable of summarizing and writing-up important observations of the project, and submit a concise report to present outcome of the project at the end of the internship period.English No
The successful intern would be an undergraduate student, with chemical/polymer/petroleum engineering or chemistry background, with good understanding of polymer synthesis, analytical chemistry, heterogeneous catalysis, and material characterization techniques (XRD, BET, TGA, FT-IR, SEM, TEM, etc.). Commitment to work hard and willingness to learn a wide variety of skills in hydroprocessing area is desirable. Good oral and written communication skills are required. Knowledge of modeling and simulation is an asset.English no
The successful intern would be a chemical engineering undergraduate student, academically sound, and proficient in the use of HYSIS/ASPEN softwares with interests in research activities. It would be necessary for the intern to know how to apply these software packages to develop process flow diagrams pending economic analysis assessments. He should also be versatile with the use of Microsoft Excel package for the basic development of charts and graphs resulting from economic analysis assessments to ascertain the potential commercial ramifications of the project. The intern should be able to write-up significant findings of the project and make tentative recommendations. English no
Successful intern would be an undergraduate student with majors in Chemical Engineering who has basic experience in chemisty/chemical engineering laboratories in undergraduate level. Candidate is expected to have basic knowledge on handling of laboratory chemicals, and should follow the safety protocols. Candidate is expected to have basic background in statistical analysis of data and chemical kinetics. Background on instrumental analysis, design of experiments and development of kinetic model for chemical processes is an asset.English no
The successful intern would be a chemical engineering undergraduate student, academically sound, and interested in research activities. The student should also show interest in monitoring the experiments. The intern should be able to write-up significant findings of the project, make tentative recommendations, and submit a concise report summarizing the outcome of the project at the end of the internship period.Outcome of this project: This project would benefit the student by providing fundamentals on heterogeneous catalysis, wet lab experience, instrumental analysis and process simulations. English no
Students are required to possess a background in the history of religions in East Asia that includes China, Japan, and hopefully Korea, and to possess working knowledge of Chinese, Japanese, or Korean. Students who intend to pursue graduate training in East Asian studies will be given preference.This proposal supports a partnership grant project (2016-2023) funded by SSHRC, "From the Ground Up: Buddhism and East Asian Religions" (frogbear.org), and specifically cluster workshop 2.2 “Secondary” Producers, “Primary” Roles (2016-19). English
An understanding of agricultural practices or agricultural research is considered an asset.Ability to work outdoors in agricultural settings, potentially in inclimate weather.Requires lifting and walking over uneven surfaces in the field.The ability to work independently, with minimal supervision, and in an interdisciplinary group setting.Experience with Python, Matlab or other programming languages considered an asset.Evidence of strong mechanical and electrical aptitude, understanding of underlying theory, and ability to diagnose problems and work methodically toward solutions.English
Students are required to possess a background in the history of religions in East Asia that includes China, Japan, and hopefully Korea, and to possess working knowledge of Chinese, Japanese, or Korean. Students who intend to pursue graduate training in East Asian studies will be given preference.This proposal supports a partnership grant project (2016-2023) funded by SSHRC, "From the Ground Up: Buddhism and East Asian Religions" (frogbear.org), and specifically cluster workshop 2.5 "From the Canonical to the Post-Canonical (2016-19)."English
The student required for this project should be familiar with food chemistry. A student from the discipline of Food Science with an interest in emulsions is preferred. Most important is the skill and ethics in a laboratory and team-work environment. The student in this project will be working with high-pressure homogenizer, microscope, droplet size analyzer, photocentrifuge, spectrophotometer, etc. Experience in some of these techniques will be very helpful, however, not necessary. A good laboratory skill and research ethics would be enough to learn this technique in a short period.I'm actively engaged in supervising research work of undergraduate students. As a faculty member at U of S, my goal is to encourage undergraduate students in research activities and to enable them to think independently and critically. I have hosted three MITACS Globalink trainees and worked with several undergraduate students from our university each summer. I’ll be there with the student in the lab to teach and help them work on their research project. Results from the research project will be presented at international scientific conferences and published in high impact peer-reviewed journals, where the student will also be an author. I’m sure the student will enjoy their time in Saskatoon and gather some valuable, high-quality international research experience.English
The student will be required to have a background in biology, chemistry, or chemical engineering.  The student will be trained on the proper laboratory skills required for this project.  English
The student should be able to work independently to collect data and develop basic research protocols to ensure consistent measurements are taken. Strong communications skills with writing excellence is necessary as reports of findings will be an important portion of the project. Knowledge of plant physiology and previous work with light reflectance and transmittance would be considered an asset. Experience with Python, Matlab, and Excel would all be assetsEnglish
Students are required to possess a background in the history of religions in China, and to possess working knowledge of Chinese. Students who intend to pursue graduate training in East Asian studies will be given preference.This proposal supports a partnership grant project (2016-2023) funded by SSHRC, "From the Ground Up: Buddhism and East Asian Religions" (frogbear.org), and specifically cluster workshop 2.1 "Authenticity and Authority (2016-19)."English
The student should be able to work independently to collect data and develop basic research protocols to ensure consistent measurements are taken. Strong communications skills with writing excellence is necessary as reports of findings will be an important portion of the project. Knowledge of plant physiology and previous work with light reflectance and transmittance would be considered an asset. Experience with Python, Matlab, and Excel would all be assets. English
The student required for this project should be familiar with food chemistry. Student from the discipline of Food Science with interest in emulsions is preferred. We will be dealing with homogenization, viscosity, viscoelasticity, gelation etc. Also important is the skill and ethics in a laboratory environment. The student in this project will be working with high-pressure homogenizer, rheometer, microscopy, droplet size analyzer, photocentrifuge etc. Experience in some of these techniques will be very helpful, however, not necessary. A good laboratory skill would be enough to learn this technique in a short period of time. I'm actively engaged in supervising research work of undergraduate students. As a faculty member at U of S, my goal is to encourage undergraduate students in research activities and to enable them to think independently and critically. I have hosted three MITACS Globalink trainees and worked with several undergraduate students from our university each summer. I’ll be there with the student in the lab to teach and help them work on their research project. Results from the research project will be presented at international scientific conferences and published in high impact peer-reviewed journals, where the student will also be an author. I’m sure the student will enjoy their time in Saskatoon and gather some valuable, high-quality international research experience.English


